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The word at many co nd onurnums I ~ " no
antennas auowed" Heres how 0111' holm
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(,ITo gel that good DX voe've been ml~~

mg. add some "'l"r~ollility and mutn
band capabilitv 10 your Wife anll"nn.l~
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Talk Softly and l oad a Big Slid.
K1 Turn a srx-toor suc k mto an doh-nna
~ tha t will ramrod your sign,ll into the
ethe-r And when vou'n- 011 the <lif . vou've
got d coat rack. KC2NT 26

Make the Icom 720A
worll for You
P' I Thl~ ng know~ "hen you c ha nge

bands. so why net II'I II switc h vour a n
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and a null when ~'OU don', Nt:tl.\.1 24
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~ al,(l'lp~~ d('\i~n, runner-up In 7f ~ Horne
f! r,·w I I Contes t It's pl'dl'd for il first prou-ct
orasa har kup ng wt uc 14
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Bui ld This Cornerless Quad
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acro~~ AF 2M describe... Ihl' {lo gJ in~ and o uts
o i mailbox ~,'~tt'fm AF2M 48

The Morning Beverage Antenna
ri:'1 If you ere a co u ee drmker and you
~ work 2 meters. vcu'lllove thi~ a ntenna
W4FXl shows you how to get wide band
widths and small Sil l" at low co..1
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Try Out a low-level Lazy Loop
rn It may he only 10 fl'l ,t up, but Ihl' .w ri-
~ dl l~ no worm-burner Better snll, II Will

fit almost anyw hNI" W1XU 5 6
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1,ll "'l'r pu ll yourwl t up by the boot

~ l rap~' Budd thrs gm pole and [I"t It do
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The smallesl 2 meter FM
mobile on the market is now
even ecster to read and use
with a green LED readout and a
compact touchtone '/sca nnlng
microphone and gives you the
option of 25 or 45 wafts,
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New Green LED. Easier to
read in bright sunlight. and not
glaring a t night. the 1C-25A.(H)'s
new reoocct provides good
visibility under all conditions.

'~mori... Instant access
to most used frequencies. VFO A
inlormation is tra nsferred to the
selected memory by pushing the
write button.

Prlortty Chann.t. Any
memory channel may be
monitored lor activity on a
sample basis. every 5 seconds.
'Nithout disruption a a QSO
conducted on a VFO frequency.

New HM14 MlcrophoM.
Smaller ana hgmer . . . the HM14
microphone provides a 16
button toucntcoe - coo as well
as up and down scan buttons
adding easy frequency control
of the rodio and add itional
tones lor receotee control.

NOR/REV Capability. Use of
this button in the oucex mode
allows one touch monitoring of
ire repeater input frequency. If
simple~ operation is ccssne vou
will know instantly

SCanning. Pushing the SIS
bunon initiates the scan
c ircuitry With the mode swilch
in a memory position the un it
'Nill scan all 5 memories plus the
2 VFO frequencies. 'Mlh the
mcce switch in a \,f-() position.
the uni t will scan the ent ire
band or the portion of the band
defined by memories 1 and 2.
Full band scan or program band
scan is selected from the front
panel and internally switched
scanning choices of adjustable
delay period attar a carrier is
received then resume scan. or
resume on carrier drop. ore
standard.

Th. New 4' Watt ICo21M.
Only slightly longer than Its
companion lC-25A. the IC·25H
packs a powerfu l 45 wott
punch, This 45 watts of power
elim inates the need for on
external power amplifier in
frlnge areas and g ives a
SOVIngs of space a nd wiring.

The 1C-25H has all of the
standard features of the IC
2EA that have made it the
most popular 2 meter mobile
eVElf, p lus the new green LED
readout new HM14
mcrcono-e and estrc power.
lhesa new features make the
IC-25H the best 2 meter
mobile voroe on the market

ICOM..vnertco,loc, 2112-116m Ave NE, Oellevue, WA 98004(206)4~~1 55 / 33J 1 TO'NE'J'NOOd Drtve,SuileYJ7,D:!11as,lX 752,34 (214 )620-27&<
All ""-'~ 'P"df\corlons ore OpptOXh'Y'IQ "" on::! OlbJKT to~...., mour 00tIC.. Of cbIiqollOO All K:ClM tOdios "9flrfirof'lIy ..xc....,j FCC reg..olo~ ons 1"",Mg sp.t1~ "mi~



Example:

76PA
$1699.95

SAVE!

VAN NUYS, CA 91401
626S Sepulveda BIvd_. (2131988-22' 2

San DIego fwv at Victory BIYCI

. ; -=- -- - -Ci) ~ . . .

CHECK OUR L.OW PRICES
AND REMEMBER.. .

FREE SHIPMENT UPS BROWN

SPECIAL SALE PRICES

ALL EID ALPHA

BURLINGAME. CA 94010
999 Howard Ave . (415) 342-5757
5 miles SCull'! on 101 I,om S F ",.porl

Substantial savingsTS·430S

SAN DIEGO, CA 92123
5375 Kearny Vil a Road (6191 560-4 900

Hwy 163 110 CI..otlltfT-.l M~ BhId

KENWOOD SPECIALS!!

ON MOST ITEMS THAT CAN BE SI-iIPPEO UPS BROWN
mERE ARE SOME EXCEPTIONS IN ALPKA,. TRI·EX ANO Kl M

pJ~~~ 800854-6046
9:30AM to 5:30PM PACIFIC TIME.

OVER- THE-COUNTER, lOAM to 5:30PM.
MONDAY THROUGH SATURDAY

CAUFORNIA CuSTOMERS PLEASE PHONE OR VISIT u sreo STORES

ANAHEIM, CA 92801
2620 W La Palma.

17t4) 761-3033 (213) 860-2040
Bel_ Oo~"r>d& "' noll s Be<.y Fa' '''

SAVE $230

OAKLAND, CA 94609
2811 TeleQraph Ave . (415\ 451- 5757

Hwy 2. Oowntow,", Le n 2111'1 orr·,amp

tf j]I I COM I
IC·R70 SAVE!! IC·730

on TS·930S W/ANTENNA TUNER

PRICE

$1799

Plus three FREE Bonus Items
1)- SP-930 spkr. 2)- MC-60A mic . 3)- YK-88C-1 filter.

Plus free shipment UPS (Brown)

L.OW, L.OW PRICES (Plus Free UPS Brown)

Jil:i][ffi;::{]lE@ KLM/Tri·EX
SALE KT-34A _ SALE $299
2 METER KT-34XA SALE $459

- AMPLIFIERS CALL FOR

B-3016 3QW IN 'SOW out REG $23995 TRI.EX LOW PRICES
$199.95

8-1016 10W IN. 160W OUT REG. $279 .95 W36 SALE $499 ON

$249.95 W51 SALE $799 HAND-HELOS
l OW IN, 80W OUT. REG. $179.95 and all

$159.95 LM 4700 SALE $2499 YAESUitems
8-23 2W IN. 30W OUT. REG $8995

$79.95 PRICES ARE F06 CAlIF, EXCEPTFOA CERTAIN FT-208R FT·708R
__________ _ ;;.;:.. ._.;co~":::"::i"::."::.:ON::iS:.:';:;'i:":.::"~';;NOi:U::;'R:.::'.:.' _ ....,;,,;.;;,;,;;.;., ..;..;.,;.;;.;...;.

FREE SHIPMENT (U.P.S. Brown)
CONTINEN TAL US A
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DELUXE MESSAGE MEMORY KEVER

Manuscripts
Cont ributions in the form of manu
scrtote with drawings and/or pholo
graphs are welcome and wil l be cor
slde/ed lor poss ible publlcalion. We
can assume no ,esponsibili ty for loss
Or damage to any material. Please
enclose a stamped. self·addressed
envelope with each submissk)n. Pay
ment for the use of any unsolic ited
materia l wi ll be made upon accep
lance, All contribulions should be di
rected to the 73 editorial offices,
" How to Wrile for 7;" guidelines are
availabK> upon request

INFO

Pine St,eet
Peterborough NH 03458

Phone; 603-924·9471

Editorial Offices:

• Learn the truth about your
your antenna.

• Find its resonant fequency.
• Adjust it to your operat

ing frequency quickly and
easily.

R-X Noise Bridge
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MEM ORY KEVER
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(ISSN 0745-08OX) is published monthly
by Wayne Green, Inc., SO Pine Stree~

Petertx>roogh NH 03458. Second class
postage paid at Peterborough NH 03458
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Palomar
Engineers

The Palomar Engineers R·X Noise Bridge
tells you if your antenna is resonant or
not and . if it is not. whether it is too long
or too short All this in one measurement
reading, And it works just as wett with
ham-band-only receivers as with genefal
coverage equipment because it gives
perfect nutt readings even when the
antenna is not resonan t. It gives
resistance and reactance readings on
dipoles. inverted Vees. quads. beams .
multiband trap dipoles and verticals, No
station is complete without this up-to
date instrument.

Why work in the dark? Your SWR meter
Q( your resistance noise bridge tells only
half the story . Get the instrument that
realty works, the Palomar Engineers R-X
Noise Elfidge. Use it to check you r
antennas from 1 to 100 MHz, And use it
in your shack to adjust resonant frequen
cies ot both series and parallel tuned cir
cuits, Works better than a d ip meter and
costs a lot less

The price is $59.95 in the U.S. and
Canada. Add $3.00 shipping/handling.
California residents add sales tax .

Box 455, Escondido , CA 92025
Phone: (619) 747·3343

If there is one place in your station where
you cannot risk uncertain results it is in
your antenna.

send for FREE catalog describing the
R-X Noise Bridge and our complete
tine of SWR Meters, Preampllllers,
Torofds, Baluns, Tuners, VLF Conver
ters, Loop Antennas and Keyers.

-
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MEMORY
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$75.95

KEYER

Model # TE201
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MOOEL TE1 « - Delu.e CMOS Electronic Keyer
$65,9'5

MODEL TE133 - same as TEI44 wirh wg'. and
tone conrrolmte,nal, less semi·.ulo ~eymg

$55.95

MODEL TEl22 -same as TE133 less wQ1. , tu ne
sol>d state keying $45.95
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est OF THE MONTH

editorial by Wayne Green

Consider,ng lhe groWing number of con
lraptions to inlerfoce computet'S and ha m
ngs. ...... ....y be .bIe 10 get some inleresl ."
joonlng the ham <anIc.~ computenslS. Now.
with compul<n COOIlng u""'"" $50 llhe Timea
fS. l000 is ,_led to be $.5995 al Osco
Drugs. less a $1 ~ Tomex _lei and ..nh •
Pf1JlOC1ec1 SSle of _I __ two miIion COf'I'>

put<n lor 1983, we may be de'> ! IcpO'll a large
untapped source 01 t\am$ who .... go lor •

dog"... eommunocallOllSsystem.
Tell you _ I. ,t you 'll sIan ...nting some

al\ icles on the .maleur .lKlio use ct c0m

puters and eubrnillo ng them to< publica tion, I
Ihink I can gel our oornputer magazine
ed itors to give this mo....menl a push. Ar·
trcies on using Ihe TR5-aO systems will ob
viously be roUled inlo 80 M,cro, Those which
are Apple-based wiil go 10 mCidlN'. ocr ne w
Apple magazine . TI'lo<le whICh are based on
olner syslems ..,II probably be a ,med al
I.IlCIOCOtnpulm/}.

By the way. in ease you',. interested. ff>

Qder gof o ff to a II.... start ..."h the January
iS$ue a nd haS, $I) lar.~ \OJvwitog __
'asler than 80 U /CIO~ _ ...... launched "
back on 1980 80 is..-..ng «XI-6OO paoes.
month tr-6a'f'and is Itillgn:>WJng noceIy.

..."h around XIO.ooo l'1Illular~ By tM
lime _ iIllCl lhe r-"tr$ ot lhe thfOtl
magazines loge1hef. we.each about 100.000
comoutensts -.:h monlh II only inleresl
10% 0' them ,n Iry'ng . ma l ' adio. th,l"lI
be lhe t>iggesl jump Ir"l new hams in over
twenly yea,s,

M'nd \'Ou, I'm nol looking tor a or"lO-shot
promotion, When we s ta rted push ing FMand
repeaters. wa dkln't get tha t moving with one

0< two art icles . It 1001< hUnd'eds 01 ttltlm.
backed up ..ith books . FM symPOSiums. a
nv.>nlhly repeat", _letler. ..nd so on. So
we'. be .......,ing artICles on the /un of ,t,SCt1
comrnunocal00ns., anocles on lhe use of all 01
the gadgets nowon tne market. eonstructoon
projects tor rolling )lOUt own. words on how
10 do Q;gotal via. ClSC.AR, anll ",10 on how to

set "" repealers so llWy can harde a second
d'll'lal etoarwaat as ....1.. voice relaying. !>Ow

packet ' adio wort<s. how to use the CCJmIf"ll
_ lIS! "'" -boy utellile. and \KI on.

We need ;ll\oc," on USing .11 o t the low
end compulers 'or l>&m communica hons
There's lhe VIC. the T. I. 9912, 9914.1\, and 40.
the Time. TS-1000 and new 2000. the Ala'i
400,800, \200, and comir"lg 600. lhe JUprtllf

THE ASCII INRUSH?

be ileve lhal 0 .... hall o . I"" lic8flsed h.ms
read no ha m magaz,ne-s a. a ll? II you know
someone Iik. lhtS, t'Y to get an issue 01 13
inlO h,s hand$, _ ,I Or"lly overtloghl. ~
him see the .. Iele v_ y 01simpleconstruc·
1iO'l P'oteClS~ hs eouId ....... fun
wittl . .. the uci1snenI of oett"'ll onto RTTY
0< slow sca.n. A br. in ..,Ihoul s t,.....La
tion tums 10 garbage , . cheek lhe bandS

.nd see it I'm nol nghl.
Taik up the mag ill ines o ver lhe a ir; gel

fe llo.. hams inlo . ...ding 'em. Su<o. the
magazines seem e.pens l.... al $25 petrear .
but puI thaI inlo perspective. Remembe'
thaI del ... . e cars wele only $500 a lew yea's
ago. Mode m p,esses have kepi the cost of
magazines down subs la ntla lly...ith the
main COSI lhese days being lhe postage.
..hich has gona up beyond belie'

As a con',nuir"lg IlOIltCe of SI. te-o'·IIle-. f1
inform a lion, there ia no substil ....e lor
magablltl$ such as 13. It YOLO .....nl a !of o t
eluob news .."h a lew technica l arl lCleS.
you '.... go! OST. II YOLO ..anI COI\t'!'Sl .,,10.
you've got CO II you',. hOI IOf super.
complicaled OOfllruchon projects., the....s
HR. For al\ 1C1es on lots 01gadget s you can
blJild. inlo on lhe Iatesl in RTTY. ASCII.
SSTV. a n d 01".' ne" d eyelopme nfs .
!l.orough cover.ge 01 FM a nd repea.ten..
and a lso the beSI intema lional c o....rag e.
lhe re 's 73. The m.in a ,m 01 13 is 10 mao e
amateur ,adio mo,., fun,

J f. Kirtrelt
Jl% &-, ~ lJaoI
L<_. 1llo>Oo,I" ~8t22

lhal the FCC says lhey are g<)Ing 10 s.op
reslfie' lf\(I QI>r axperi..-t,ng. " is t..... tor
uS 10 get e.eck,ng,

The day 'SIl'1 I., o il. il ...a gel moVIng,
..he r"l ..a ..,II be . ble 10 have local <opea ta rw.
route COfllacls via Olhet ce"',al <ope.'etS.
then up . Ia a ss te ll,te such as Tei stsl Using
space comme 'c ial ch"r"lnels and ba ck
down aoain anywhe 'e in the country , again
,oullng f'om a cennal satoll ite link to a
local repeale" and oul. Granted. we WOr"l '1
be able 10 do a lot o f . o ice commur"lica ling
via such lir"lks. bu l once we get lhe har"lg 01
RTTY a nd ASCII comm un ica tions. ... ·11 be
able 10 zip mesSilges a,ound almo.t
anywhere in II>e WOfId.

T"" __~y sa tel ilt. .....1 get
us uSed Co $OtIding messages UP 10 •
repflalllf. haVIng lhem slor"" l'-'l lor GroP
as tM Sillellila eoreles 10 some 0I1'lef part 01
Ihe ..orld .. , piC k.ng up " all ic lor US

perhaps over BangI<Ql< a nd d ...mpong lhe
message as 1M satell, te goes 0 _ NorI"
Amerlc. aga'n a tew hou's la le<

Su<o. you '<o going 10 ha.... to Sla ., gettong
some r"leW &Quipment. You',e going to h.....
to slart builCling some o f it. too, Ar"ld the
secret 10 all ct tms is ir"l you, monthly
magazine. which will keep you in touch wilh
Ihe ctne- peopie experimenting With ne w
techniQues and $eNICOS. I 'eally fee l sorry
lor Ihe h.m who is SO <lead thaI h. doesn'l
gel lI" y ham magazine-s ... • nd would you

go'ng from hlW pa rl·tlme e florls '0 mil·
1"",-doUa' ·s,ze bI.osinesse-s.

The ..orId Is l'>8ading to..ard a ....,or
communicahonschar"lge. Th,s means tnet

a mat a ...,s ha•• an o ppof1un,t y 10 be in th.
.ang uafd 01 Ine char"lg• . . .or. as 10' Ihe
lUI I..en ty yea' s , the y c a n nar"lg back.
keeplr"lg ali.e the spil il Of the 30s more
thar"l lhe 60s , 11 is su,pris lng , and dis ap
pointing to some. how few 'eal changes
hav., been made In Ihe last .1I1y yea,s 01
ham mir"lg , Oh. tha lime was wha n new
modes 01commur"lications 110'.'. inv.n ted
..nd p,onee' ed by hams. We dod a p'eny
good job ct lhis ... ilh s'deband Ihi" y yeil'S
..go and .. ith FM a nd repeilf.'. Ittl""'n
yea.. .00. BUI Men Ih_ lechnology
e hangtlt ha made little impacl on .he
Old·l' .... ham so ta,_ IndMod.• h-am go-
'ng Ih.ough I,me I,om 1933 10 1983 and
lUr"l' r"lg t "" "a'" bandS ..OUld fond ,t d,lli·
cull 10 le ll tna l 50 years has p.ssed

WI\en one IooI<s a t tl>e poss,bolll ltlS
wh ICh .... h. ......ith the lechnology .I,eady
It ou' comma nd a nd then IooI<s al>elKl ..
tow yae's to see whal we mighl be ..ere to
dev a lop. the prospect s .'e e~ c iting. Re
peale,s ere ohy, buy why nOI atert linking
them up via ,emOlo controls SO Ihey c.. n
,eiay , p,obably .ia 450 "1Hz o r e.en 1200
MHz, SO longe r·, an ge contacts can be
mad<! eas,ly? And ho.. aboul ....fflng up
some lo.. ·band links v,a ,epeatets ? No ...

Th,a monlh's ..inning OSL~ from Jim Kit1<'eil K1YLM In Taooma WA.The munehk,n
eurled up on top 01the ,..:Iio IS a canealu,e 01 J,m. and it ..as ong'r"!ally a pen--and~nk doa..·
Ing by an ,nmale inc.atCflfa ted al ''''' ledefal prison """"e J,m worI<ed,The drawing depicts
'Wha l he thoughl i lool<ed lika when I ..as transm'tling ." J ,m said. BUl . ·1 must be honest.'"
he added . '"I usually don 'l operate while s illi ng on top 01 the rig,N

" you th,nk \'Our OSL e a rd '5 a winner. pUI it in an en....lope ",'h you' Choice 0 ' a boOk
f' om 13's Radio Bookshop.nd send it 10 73. Pine Street, Pelerborough NH 03458. Alln : OSL
o f Ihe Mo nl h. Ent ries withoul ar"l .n.elope or book choice will not be consic!e'ed,

BREAKING LOOSE
One of lhe d'"ieull'" about , ry,ng to

e . pla,n amateur '. 0'0 10 ' ''en(ls is the
w,de Yaf,.ty 0 1hobb'" wl>ich make it up_

The oeneral public, if " 1>•••ny image 01
Im. leu< ra d io et a ll, lend s to It, ink o f i ' as
• bunch 0' kids , alk ing to peop le around

the wo rld from thei r aWe Of cel la, ham sta 

l Ions , In some res pec t e. thi s Isn'! fa. short

of Ille mark, .. we are k los, hav ing one hell
01 II lot of fun. And a 'a i, percentage 01 uS

ar. in the' a w o rk ing OX.
Not SO w ell k nown 10 ttMJ pUblIc are Ihe

',,"'01 thousands o ' us'al king wllh eaCh
other through ,epea tOlf. hom O<lf mobile
s tal lQfl s or ha""-""I<l 'igS, And vi rtually
unknow.. a,e It>e Il>O<J u nd s 01 ul wllo are
mIxIng computers and amalotu' radIO 0Ye'

IIWl ."• .orklf'>g v.. ASCII. ~k"t radio,
and RTTY, or are ,nto such ' ascin;u ing a5'
pee's illS SSTV, lacs,mlle. Utelhte com
munICations. Iow·b.nd DXlng. VHF OX ·

.ng, meteor bounce. 'U'or. bounce. a nd
~~

Indeed. I'd venture to guen thaI the re
are lens o f tho usand S 01 h a ms who are
missing o ul On muc h o f Ih a lun a nd vatue
01amaleur radio JU SI eeceoee thay ara of!
s tuck in some cornar, perha ps s pe nd ing
lhe 'emain ing day s 01 tha" live. rag -(: he w
ing on 7!>m or be ing al lern. te ne l cont rol
on SOme n'g hlly nOlI.

The monthly in lus"'" 01 e .citemenl
I.om 13 helps to bre.k UP lh. H gr;>dually
hardening patterns 0 1 hI• . By publlsh,ng
'Mlcles on lhe ' un of some n..... aspect. il
gets c:fo;joens more broken jccee e ....'Y
monlh. You C41n help wnh thl, PfOCess.
making , maleur r..:l,o more ' un and et
more va lue to bolh hams and our count'Y.
You can do thlS by w".",g a rllel.s on a n
ac tivify you a re involvOl'd With whic h yo...
thin k should be enjoyed by more ama·
teUfs. You can do it by l'Ying oul some
ne w as pec l a t the hobby and ta lking 10

your t, iends a bout it . . , tal king if u p at Ine
nam cl ub.

Buliding some ne w g adge t IS a bail . Not
only is II a c nal leng. 10 do. bu t whe n yo u
get tnro ugh you have something to sho w
to your family and h.m t"e nds . No . you
don' l wanl 10 1"1' lO bUild a syn tnesiz""
Sldell8nd "ansee'.... I.om sera tch , But
you moght want 10 t 'Y your h.nd al some
.rllng easltl'. SUCh as one ct I"" small cce
SIfUCllon projeclS in 13 ttae:h monlh.

Ooer 60.000 hams ha.... pan<leCl the"
intereSI in a male ..., .adlO 10 Include com
pule,s. wlt n the ,esu lt that a groWing num
be, ... ge lling On . he au and "'aking h ign·
speed compulef·aidttd CW ceetects. com·
puter·run RTfY contacts. and so on. Fur.
Iher. a surprising nu mber ha.... taken Iheir
newfound c o mpUler Inlernl . nd escalal
ed il into a small buSl n.n . . . with many

W2NSD/i
NEVER SA.Y DIE
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High performance, easy tuning,
digital display
The R-l OOO high performance communica
tiona rece iver cov ers 200 kHz t o 30 MHz
in 30 banda. An up-conversion PLL
synthe s l.zed circuit provides improved
sensitivity , s e lectiv ity. and litablllt,..

R-l000 FEATURES:
• Covers 200 kHz to 30 MHz.
· 30 bands. each 1 MHz wide.
• Ftve-dtlo'(ll frequency display w nh t -k t tz

resofuuon a nd a nalog dial wtth precise gear
d ia l mechan ism.

• Butlt-tn 12-hour quartz digital cjock/umer.
• RF ste-p auenuator.
• Three IF utters for optimum AM. SSB. CWo
• Effective noise blanker. • Tone control .
• Built-in 4 ·tnch speaker. • Dimmer swncn .
• Wire and coax antenna termina ls .
• Voltage selector for 100. 120 . 220. a nd 240

VAC. Operates on 13.8 VDC \VIOl optional
DCK·l kit.

N h hi " I' • Com munications type noise blanker ellrnl-
OW ear t s ...d gltal display, na tes "pulse-type' no rse .

BSY tuning • RF Attenuato r allows 20 dB atten uation of
s lrong signals .

he R-600 Is an alfordably priced, high • Tone con tro l. • From mounted spea ke r.
erformance ,eneral coverage commwca- • ·S~ meter. with I to 5 S IN PO ~S~ scale. plus
ons receiver cove ring 150 kHz to 30 MHz In standard I
o bands. Use of PLL synthes ize d circuitry • Coaxial a~~r~re a n ten na terminals.
rovides m_vmum ease of operstion. . 100. 120 . 220. and 240 VAC, 50/60 Hz.

Selector switch o n rear panel.
150 kHz to 30 MHz con tinuous coverage. • Optional 13.8 VDC operation. using DCK-I
AM. SSB. or CWo cable kit.
30 bands. each I MHz wide. for easie r tun ing. • Other features Include carrying handle,
Ftve d igit frequency d isplay. with I kHz headphone jack. and record Jack.
resolution. Optional a cce sso riea for R-600 and R "l OOO:
6 kHz IF Illter- for AM (wide), and 2 .7 kHz • DCK-l DC Cable kn. • SP-lOO External
filter for sse.CW and AM (narrow) . Speaker.
up-conversion PLL ctrcun. for Improved • HS-6. HS-5 . HS-4 Head phon es.

senstnvtty. selectlvtty. a nd stabillty. • HC-IO:,:D:Ig1:IaI:W:O:rl:d~C:'~:k~. ~~~:::~~::::::::::::~--J

Optional DFC -23 0 Digital
Frequency Con t ro ller
Frequency control In 20-Hz
steps wtth UP/DOWN micro
phone (s upplied with DFC-2301 .
Four memories and dtgttal
display. (Also operates with
TS-120S. TS530S. and
TS-830S.l

Small talk" .••IF shift,
-rocessor, N/W switch,
Iffordable.
• com~ct, aU so Ud-at a t e HF
S B/CW trans ceiver for mobUe
'I' ftsed base s t a tion , covering
,.5 to 29.7 MHz.

ATURE .
80-10 mete rs including the new
10, 18 , a nd 24 MHz bands.
Receives WWV on 10 MHz.

• TS-130SE runs 200 W PEP/lt'D
W DC input on 80-15 meters.
160 W PEP/ 140 W DC o n 12 and
10 meters. TS-I30V version at
25 W PEP/ 20 W DC. all bands.
a lso available .

• DIgital d ts pta y. buil t-In .
• IF s htft c trcun.
• Speech Processor. built In.
• Na rro w/ wide fll ter selection on

CW and SSB with optiona l
Filters.

• Automatic SSB mode se lection
(LSB on 40 meters and below,
USB o n 30 m ete rs and u p].
SSB reverse switch provided.

• RF anenuetor. buill-In.
• Effective noise b lanker.

• Flnal ampuner protection mrcun
assures maximum reliability.
Output power Is reduced if
abnormal operating conditions
occu r. For very severe o pera
lions . optional cooJjn~ fan. FA-4 .
Is available. -

• Dimensions: 3 -3/4 H x 9-1/2 W x
11 ·9/16 D unch esj . Weight:
12.3Ibs .

• Other fea tu res. VOX. CW semi
brea k-In with stdetone. one flxed
channel. and 25 kHz marke r.

Optional accessories:

• PS-30 matching power supply
ITS-I30SEJ.

• KPS-21 power supply ITS-130SEI .
• PS~20 power supply ITS·I30Vl .
• S P-120 external speaker.
• VFO-120 remote VFO.
• FA-4 fa n unn (TS·130SE) .
• YK-88C (500 Hz) a nd YK ·88CN

(270 Hz) CW fille rs.
• YK-8BSN (1 .8 kHzlnarrow SSB

fil te r.
• AT-i30 anten na tuner.
• MB·100 mobile mountlng

bracket.

KEN
TRIO·KENWOOD COMMUNICATIONS
1111 West Walnut, Compton. Cali fornia 90220



ARTICLES WANTED
For 73, we need articles on: RTTYIASCII construction project s, mods of commer·

cial RTTYI ASCI I interfaces. computer ham appl ications, error-correcti ng develop
ments, packet radio equ ipment and activit ies, digital communications via ham
satel lites, advanced repeater services and equ ipment. For our computer maga
nnes, we need art ic tes on the use of ham bands for computer commu nications
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Ace. the Panasonic JR·200, the two new
Sanyo computers. and so on. Experimenters
will undoubtedty make improvements on the
commercia lly·availa ble interlaces, which
means more artic les.

Then we need to get cracking on 1200
baud and higher speeds, working out the
kinks of h;gh·speed digital communications
through CRM, QRN, tading, and SO on. We
need to seriously tackle thepro~em of error·
COt're<:t ing. 11 we are going to do any relaying
ot digila l commun icalions, each step in the
relay must be error-correc ted before the relay
is conlinued, AM we're looking al deveiop
ing systems which will perhaps relay from a
transceiving keyboard to a repealer direct to
a second party, or perhaps via a relaying
system th'ough several more repeaters, or
"""n a satellite or a low-band link ... each
step wilh error-correCling, Yes, we need a lot
of experimenling, I think we're going to have
more fun with alt of this than anyth ing eise
we've ever done in amaleur radio,

tn the meantime, let' s start w,th what
we've got and get go ing. Get you r com
puters communicat ing over the air and
write artic les ... wh ich in turn wi il get more
peopte ptay lng around and incite manufac·
tUfers 10 tIlrn oul more interfaces for us.
The secret to getting anything mov ing is to
get Ihe word spread around . Remember
that FM and repeaters were being enjoyed
by only a few hundred hams until t sta rted
making a b ig dea l about it in 73, and after
thaI we managed to develop a whote In·
dustry around this activit y, With compUle's
and amateur radio I think we can get new
blood inl o our hobby and have mo'e fun
than we have had in years,

WHAT COM PUTER?
A recent pol l of 73 readers showed Ihat

over 37% already hav", some sort of micro
compu ter and about SO'Io are interested in

'em. The question whk:h gets asked several
times a day of any computer owner by
friends is, "What computer should I ge!?"

Wilh almost 3IXI dillerent makes of desk·
top computers, one woutd Ihink that a trUly
oblective anSwer to that queslion wouid be
impossible. Alte. all, with over 400 dillere"t
compute. mode ls being made, !>ow can any
One person know What ,eaily is besl and
l rom what viewpoint?

FOrfunately, the answer Isn'l anyWhere
near as complex as it would at first appear.
Oh, I suppose if someone was interested in
buy ing a sma ll compute r fo r one specific ap
plicat ion and was abso lutely pos it ive lnat it
wcucn't be used for enythlng eise, lhe
choice cou ld gel compiicated. But Ihe facts
of lile are ctea~ No matt",r what application
someone has in mind when they get a com
puter, il isn't tong before lhe uSesof the sys
tem are expandinll almost beyond conuoL

Perhaps I Can state one basic rule of the
computer fietd: Whatever you buy, il wi lt
merely be the beginning of a long string of
purchases as you expand you. system. There
is no known limil to this.

But to get back 10 an attempt to answer
the quest ion 01 what computer S%lem it
would be best lor you to boy. Before I name
names, whiCh I Will, I've been arOUM 1M

darned things """r since they were invented,
SO I have a la;, perspect ive On 'em, . ,one
which is not particutarly COlored by self.inter
est, lhough it may not give that impression.

The value of a computer system lies in
three factors. Each of the three, f regret 10
say, appea.s to beofequal importance. They
are, simply, the hardwa'e, the software, and
the instructions. Weli, big deal, you may say.
Yep, it is, and you'd better read on before
chalking Ihat up to just one more ptatitude.

Togive a horrib le example before I go into
delailson what I'm writ ing about, a Wiry nice
litlle Portable computer arriWld a few weeks
ago for review by our staH. We got II out to a
reviewer aM after he hed fin iShed with h is

report, I esked to have the computer brought
to my o ffice so I might have a chance to work
with it. It kx>ked great and came with some
powerfut ptog rams ready to use,

A couple of hours later I was almost
sc.eaming in frustra tion. I coutdn't get
anyrhmgto run on the damned thing. Oh, the
dis!<s would start up and the p.ompt appear
On the screen, bot IlOIhing I cou ld discover
woutd get a program into operation, And,
yes, It.ied to use the instruction book. What
a terror tMt was ! I've been around micro
computers fo r seven j'tlars now and I
couldn 't make anything out of the instru.>
tions. Nothing anywhere in the manual ex·
plained how to put in a disk aM get a pro
gram running

Experienced compute'ists will be pro
voked with me for my anger... poinling out
that most compu ters Come with these b'g
lat, almost useless books of instructions
The manuals are fi lled wi th computer sc ien
tist largon, not simple row-to-do-n informa
tion. The eorrr fact is that tew equipment
manufactu rers pro'iide much of vaiue in the
way of operating instructions for thei r
gear . , .and that goes fo rsoftware tnms, too,
This may help to explai n why system·specilic
maga< ines such asoufBO MiCro grow so rap
ldly in circu lation and size when they are en.
nounced.

let me put this bluntly: if you opt lor a
computer system which is not supported by
a magazine, you are goi ng to rose much o f
the value of haVing a computer. The sys·
tem·specific magazines serve several pur
poses, all of im portance to you. First, they
provide you with a conl lnuing sou.ce of in·
fo rmation f.om other users on how to get
the most lrom you. computer, In that .es
pect, the maga<i ne is like an enormous us
ers group, Until you sta rt getting one of
these magazines, you may l ind It dil1icull to
uMerstand!>ow much there is to be teamed
abou t your compute. and how Import ant it
is for you 10 gel Ih ls constant upda te.

A second value o f such magazines lies in
the ir use as a med ium for the menutac
ture.s o f accessories, Ihe publishers of pro
g.ams, and the publishe.s 01 information
about the system to reach you with thei,
Wares , Many of these fi.ms are smail and,
without such a magazine, they would never
even have a chance to get started Since the
several Ihousand computer stores have no
way to seriously deal with hundreds upon
hund reds of smell Suppliers. Being small,
you 'll often lind some remarkab le bargains
via Ihese fi.ms

A third benefit of you r evetem-specific
magazines lies in the wealth 01 prog rams
wh ich are pub iished in each issue. 80 Micro
olten has 20-40 p.ogrems listed in an issue,
renglng from home prog,ams 10 businass,
educat ional, simulations, scientific, and so
on . These are avaitable f.om SOme
magazines in machine-readable rorm so
you don 't even have to sil there for Iwo
weeks typing In the list ings. We have Losd
8C for 80 Micro .eade.s, either on cassette
or disk

Another benefi t, and nol a tittle one, lies
In the discounts YOU 'll f ind In these
magazines , The buyer o f a Radio Shack
TRS&l Model III system Can olten Save up
10 $t,ooo on a complete system by buying
through some of the discount houses ad·
vertlslng in 8CMicro, Even ononeof thecol.
or compute.s, you may be abie to Save
around $400 on a systam, according to the

editors of our new magazine, HOT CoCo,
due oul Soon,

II you do declde to get a system wh ich is
not supported by a heallhy system-specific
mag azine, you are going 10 have to make do
wit h a minimum 01 heip, support crodccts,
software, and discounts, Good tUCk, buddy.
it's a route I wou ld neve••ecommend 10
anyone.

Okay, what systems are supported by
such magazines? Well , there are seve.a l
magazines for Ihe TRS-ao computers. wilh
8C Micro being the la.gest and bes t read by
a wide marg in, runn ing from 400 --600 pages
a month . The Apple system is supported by
seve.a l magaz ines, with our new one, in'
Cider, a lready hav ing the largest paid circu
lati on in the field . ThaI's sell·servlng,
Qranled, but it is aiso the pla in trufh.

The IBM system is supported by a grow·
ing num ber o f magaz ines, sta rting wi th PC.
Th,S is a lmost ent i.e ly a bus iness-o riented
syslem, so I'm not sure how much you may
wanl to horse around with it. The Apple and
TRS-ao have turned out 10 be 01 much
greate, interest to hobbyists, and so we are
seeing a wider .ange o f IntereSl ing uses.
SIIII , the IBM does have S/fOng magazine
support, Beyon d fhat you are In Shallow
waters. Commodo,e has eflectlWlly dis·
couraged thi.d·party pubiishers from doing
anyth ing for thei r computers by pulling out
their Own in-house magazines, but these
~re so self-serving that they are of IiWe
value. Dillo most o f the other suCh efforts
Osborne announced his own magaZine
support ing his system, but I've Seen nOlh
ing beyond the fir st issue, so perhaps that
felt through. They would do eeuer to en·
courage a th ird·party publiSher than to do it
themseives. Appie has Ihei. own magazine,
but sl ick as il is, it doesn't do mUCh 10 help
the Apple owner. Dilto the RadiO Shack In.
house magazine, wh ich seldom ha s
anyth ing of much Int erest o. value, 0' much
'nalerial, and pos itively no discount ads ,

Are you b"llinning to get the idea thaI
this Is coming down to a r&Commendal lon
thal newcomers to compute.s Can expec t
to get into a lot 01 troub le il they go any
rou te other than Apple or the TRS-SO? Well,
that 's Ihe way it seems to me. Remember,
too, that because we have hed t hese
magazines prOViding communica tions be.
tween smal l firms and the users, we've had
an Inc.edib le number ot good prog rams de·
veiopeo. Firms don 't put a 101 of money into
wr iting and publish ing programs lor
systems where il is hard to reach the users,

The Tlmex-1ooo compu ter is SO cheap it
is ridiculous .. . ane It is a good compUler.
But the instructions which come wit h It will
drive you up the wall, and good iuck getting
any help from any other source. With the
syslem 8<l lling through a nearby drug chain
for $59 and a factory $15 rebate, one could
hardiy fin d a cheaper computer. It 's a
mal'Vf!l at that price, .tlul only if you know
what you are doing and don 't mind the lack
of instructions.

The VIC-20 is down to $150 via mail o'der,
I see, Ihough I Ihink the firm sell ing it at Ihat
p. ice may be connec ted with Commodore
In Some way. But e'illn at that price, and
considering the vaiue o f the computer. un·
less Commodore dec ides to gel out of the
publiShing business and work with a thiro;!.

Continued on page 106
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AP·144DIIt

51B). collinear lor 2M
and UH F. Significant
gain ever Gndplane .

THE MAXIMIZERS: KLM's brand new series of
mobi le comm unications antennas can help make
the most of your mobi le signal. Enjoy greater
range, c leaner reception for the best of local and
DX operations. Models for base station, auto,
marine and handie applications.

TA·144VW

112).. whip for 2M .
Powerful 3 poi nt
magnet mount .

SUPER·RO D

telescoping SlBA lor
2M. Replaces duck
for much grea ter gain

----:z.

AXIMIZER
• for HF, VHF, and UHF bands

• mul tiband models. too
• easy assembly and installation

• magnet and bumper/trunk lip mobile
mounts

• accessories

WRITE FOR A COMPLETE CATALOG

Elect ronics, Inc. P.O. Box 816, Morgan Hill , CA 95037 (408) 779-7363
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Now you con mow out at
the crowded ioU and .uo MHz
bonds Into the~ spectrum at
•200 MHz becouIe teOM gtves
yOU the opportunity to explore
the spectrum from 1260 to '1300
MHz ... 40 MHz • .• wtth allltHt
Ieotures found on popular 2
met., and .wo MHz rtgs ~u.
oome,

Memoltes. Six memory
channels plus 2 VfO's prcMde
storage at most used
frequencies In this wide band.
Each memory allows ITIEKTlOIY of
frequency. offset directIOn. offset
freQuency, and tone encodet
frequency. Internal memory
b<Xkup ovclloble.

scanning. Scan the
memories. scan all 40 MHz or
program 0 segment to be
scanned. All scanning has the
option c:J scanning for a busy or
open chcrlnel.

•

D\lPex. Be~ to \oIo'ClI'k
different repeater crtsets. with
ICOM's programmable otfset sYS
tern. os they beCOme avalloble.

3 Tuning Rates. Tuning
Increments of 10 KHz. 20 KHz or
1 MHz are available fof rapid or
sIo.<rf tuning of the bonet

RIT. RfT on FM? Ves. .!.5 KHz
on elther side c:J the tronsnVt
frequency o llc:a¥ols vou to tune
signalS oI'I'set trom yours.

Readout. Four digit green
LED readout fOf easy visiblllty day
Of night. '

TIle ICOM 1C-120 gl\oes you
a ll d this plus 0 Vf3lY quiet PU.
circuit. with excellent signal to
noise ratio. high sensitMty ond 0
stabilized power amplifier to
provide full power CNef Its
temperature and voltage
ranges. and the 1C-120 Is smoll.
ontv 7H x 5WW x 8%"'0.

Comp''''.sy,,""ern wtrh ttl
RP1210~

• flU fraql

seectlon \'98
channel. a Kf
steps. DIP swIt(
• H~h,x,oblllf)
( D. .30" t
' 6O"C) . _
occess via Clc
• DTMF centro
Metlons
• Selectable r
t ime • 100er.

ICOM.AmerIco,~~ 21 12·1 16fh AYe NE, [)e.l~ . WA Q&04 (206 )4~~1 55 / 3JJ1T~DrtYe.SulIe-.307.D:lIlo5.lX 75234 (2 t4)6~
. ~ .. ._ ~ .----- - ,_ .....-..l .. oh--. on rho.. .. 'W\rhcoA 0'l0l'I(e 01 <bIkJa11on. AU ICOM rodlos 1ignIIIalnIIy .><ce.O FCC~1IrT~"'1Q IpU'ICuS
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Design yOUr
fran a full_"ly: U.S.'r00a8
steel ball 1TlCll.nts.
connects. mosts. sprtrgs, and
resonators.You can co.rer any
6-b-8O-metef bard. Qloo6e
fran medium ex h1g. power
resonators .....It h broadest
bcn::twIdfhad bM36t 9NR for
cptl/TUTlperforma'lcealary
bald. Easy ba ld daoeco::l
garoglng wtth Husfler's fold
CNet mast. joo.

.......... .,--
327S Notth "I" Avenue
Kbslmmee. Aorldo 32741

The LJM2'AK cto<G~" kit (;0 _ ,.,..••.c...... lnto"
~i" ,..,.,_ 01' control. w " ....' ·.el..,led 11_
I....e co ...bln.li.... " 'Kei..-d, " ""Iput p<oold......., I. y
contro l 10' Kllutl"9 _eke.. Of 0'"" devlc" •.

INPUT: Audio I'om !ranK .I•••, seenne., etc .
OU TPUT, SPST (N. O. , ..r. y.

THE METHEN Y COAPO AA, TlO ,..
~ Su""" 0 _ IN 41250 2C6

Ac lual Silt 3-.3- . Sho..n A5sembl ed

lJIIIII2AK ""'0_ '.1 1""1"".. ..' component. 'el.,.•n"
P.C . Bo SIS plu. II .SO '''IPsl lng .

FEATURES' Single O' du"'on... . dlu".bl" o •., 'h. TIT
renge 'Adj... t-...II...._, • Ael.' lpul • II1II....... 01

...10 _ 1.51"9"" lon. ON I"c .. lno 1 III_I . ln" l.

..... _I OFF . Op "". on I:tYOC • Inl..' acln g 0 1
muhlplot bo¥. 101 lti -..Ig 11 Mq...... ti. K ll n l.....__t.

APPLICATIONS: C......p . ,..I_. A."..... OI f'!m......
_ COIl ....... 1E1c:. • _ only 10 1'0'" Imagination •
Write 100' In__ on _ LJlIIIIlR'" lor , ..... . pl l
u ....

LJ"lRC .""Ia.u•• ~ Il ln.,lu".. molde.. ca......... ~.. ,
Input .,abl• . . . .$5 plu, $I ,SO .hlpplng

Ask for your FREE copy of the
catalog describing the newest line
of Touch-Tone control equipment
from Palomar Engineers.
• SWlgle digit decoders from

$77.50.
• Sixteen digit decoders fea

turing crystal con trol from
$149.50.

• Encoders from $55.00.
• Additional modules to com

plete yOlK system also aval_.
Why pay more and get less when
yOU can have the finest products
available from Pecmer engineers .
For tecl1nical Information and
price quotations please contact :

1924-F W. Mission Road
escondido, CA 92025
Phone: (619) 747·3343

Palomar
Engineers

Touch-Tone
Control

I-
I
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Power Suppty gIving 160
10 meter tronsceive
covera ge in one
package.

EX238
AC POWER
SUPPLY

These and other fine
receiver featuresJ'IUS
ICOM's renowne
transmitter audio make
the IC-740 the finest
amateur transceiver
around today.

g iving control of the
actual w idth of the IF
sta ges of the recefver..
voncble from 2.4 kHz
to 700 kHz in SSB. CW or
RnY.

Variable AGe, a two
speed AGC with an OFF
position a llows proper
selection of AGC sp eed
regardless of mode, vox
or""CW breokin. The OFF
position makes the IC-740
easily adaptable to fre
quency converters.

A Noise Blanker that
really w orks w ith both
w ide and narrow pulse
w idths and a thresho ld
control to give the
optiumumb lanking with
minimum of sig na l
distortion.

And...the IC·740 has
an optional Intemal

passband With a
dynamic range of over
100 dBm a nd a n
intercept po int o f
+18dBm, the IC·740
receiver IS a true
performer, The IC-740
receiver is a lso crunch
proof, a nd unl ike many
receivers that hove g ood
receiver specifica tions. it
does not colla pse under
the presenc e of an RF
field.

Other outstanding
features that are a must
10f a modern. high

perlormance amateur
receiver are includ ed
in the IC-740:

Passband Tuning,
adding an
additional fil 
tering element

to Hi e receiver
passband plus

Dynamic Range.
The IC-740 is built fo
withstond strong
adjacent signo rs and stilt
momtcin sensitivity a nd
d istortion-tree output of
the desired signal in its

The ICOM IC·740
otters features found
only on the best amateur
equipment and perform
ance second to none.

ICOM Americo,lnc;:.. 21 12·116Th Ave NE. ueuevoe.WA QB004 (206 )45<1~1 55 / 3.:13 1 Ta.verwood Drive, Suire 307. Dallas.TX 75234(2 1. )6 20-27&0
All "",...0 lPKr!lcOI'>Ot"6 o~ apprQ>Of"f'Cl'" and 1<Ub~1 10 cl'>aoQe "'''''''''' nolX,.. Qf ot>lOgc>nQ<1 ~I ICOM rod'Q$~nny ,..",Hd fCC ' '''9lJ1al>om htnt""Q lPJ'ClO.4 ,..""'..."'"
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Construct This
Classic Transmitter

From the era of the tube comes this ageless design,
runner-up in 73's Home-Brew II Contes t.

It's perfect for a f irst project or as a backup rig.

Parts are cheap at Joe Ham's Curbside Parts Emporium! Th is
TV chassis provided 80% of the transmitter's components.

14 73 Magazine · May, 1983

The re are only two rea
sons you' ll want to copy

this li ttle rig: It won't cost
much and it's a lo t of fun to
build and use. This one-tube,
crysta l-cont rolled. 15-Watt
oscillator is a copy of the
type of transmitter built by
thousands of hams in the
post -WWIl years as a first
rig. Operating on 80 and 40
meters, it will load into prac 
tically anything and ca n pro
vide solid contacts over
distances of up to several

hundred miles and even an
occasional bit of rea l OX.

Collecting the parts and
building the unit is half the
fun . As can be seen in the
photographs, the construc
tion technique (true to the
nature of t he original s)
could best be called free
style breadboard ! With the
exception of the tube and
two old-style broadcast re
ceiver tuning capacitors,
most of the parts came from
a discarded black and white

TV chassis. While it's con
ceivable that a ll of the parts
could be pu rchased new (fo r
about $30), you 'd be making
a mistake if you did so . This
is a low-pressure, easygoing
junk box project a strictly
for-fun test of ingenuity.
Rummage around in the
basement, ask your neigh
bors about their attics. visit
you r fellow ham s -and
above all, e njoy yourself!

A Touch of History

In the 1950s, it was much
more common than it is to
day fo r a ha m to build some
m a jo r piece of station
equi pment. O ne reason is
that the surplus market was
flooded wit h ine xpe ns ive
rad io parts. Another is that
up-to-date ham equipment,
particu lar ly fo r transmitting,
was a lot simple r then . Crys
tal frequency control was
common, and a CW trans
mitter. even one in the sever
al -hundred-Watt cl ass. was
often just an OSCillator driv
ing one or maybe two paral 
leled output tubes . With no
vto, mixers, gang tuning, or
even bandswitching (use
plug-in coilst). the transm it
ter could be a pretty simple
affa ir.

When the Novice license
was created in 1951. it re 
qui red the use of a crysta l
control led tra ns mitte r of
less than 75 Watt s input
power a nd consequent ly the
one-stage power osci llator

became a popular home
brew item. The output ob
tai nable from a c rysta l osc il
lator is limited prim ar ily by
the power se nsit iv ity of the
tube used and the amount
of rf current the crystal can
handle before fra ctur ing .
Some of tho se war-surplus
crystal s were pretty rugged ,
but even the sma ller FT-2·-13
quartz blanks worked fine
with the sensitive tubes be
ing developed for t he
postwar rad io a nd TV boom.
Single-tube oscil lators soon
were com mon on the 80- and
4D--mete r Novice bands, a nd
gradua lly some rea ll y mem
orable designs e merged from
the c rowd .

O ne of the cheapest ham
transmitter s ever so ld came
out in 1960-the Ameco
ATC-1, a one-tube 6V6 osci l
lato r selling In kit form for
less than $20. It was rated at
a full 15 Watts input o n 80
and 40 and ca me comple te
with all tubes. a crysta l, and
even a punched chassis! Per
haps the cleverest example
of c heap and simple trans
mitter construction is a
design fro m the 1950 ARRL
Handbook wh ich takes full
advantage of a feature the n
common in commercial re
ce ivers. Perhaps as a hold
over fro m the days whe n
vacuum tubes were very ex
pensive, man y of the re
ceivers of that t ime had the
a udio for d riv ing head 
phones taken from a low
level stage so that the big
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wil l load up into almost any
thing - even the proverbia l
damp string, A single-po le
double-posit ion slide switch
adjusts the pi-net for either

.... ,ot c=, :;r;CElvn

=~eoo I! .

Behind the attractive froOf panel the layout is true bread
board. Not prett y, but simple and effective. The single tube
p lugs imo fhe center socket: the two on the righf are for crys
tals. W ires taped across sbe top of the panel are receiver an
tenna and power leads.

and simultaneously provide
a high amount of harmonic
rejection. Unlike the mod
ern " no tune-up," solid -state
equipment, th is transmitter

Fig. 1. Schematic of the one-rube transmitter and its power supply.
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crit ical that just about any
power pentcde in the 10-to
20-Watt cla ss wil l work if the
socket wiring is arranged to
suit the tube pinout.

The oscillator it self is the
grid-plate ci rcuit familia r to
anyone who has stu died for
the FCC amateur exam , The
output circuit is a pi-net 
work chosen for its ability to
match a wide range of loads

The front pane' is dominated by the tune and load controls.
The wid~ange<>urput circuit will foad power into practica l
lyanything.

audio-outpu t amplif ier was
really used o nly with the
speaker.

O nce resigned to using the
headphones only. the ama
teur could unplug the un
used audio tube and build
his tr ansmitte r a round it
- pe rhaps using some handy
orange-n ate slats for a chas
sis. A short cable and an oc
tal plug fashioned from the
base of a ca reful ly-broken
tube wou ld then a llow the
transmitter to draw its fi la
ment and B+ power f rom
the receiver's power supply:
out of the same socket that
previously held the output
tube! No whin ing in those
days about the high cost of
ham equipment!

Noncritica l Circuit -
Easy To Copy

The "195Os Special" de
scr ibed here runs between
10 and 30 W atts input de
pend ing upon the tube type
and power-supply vo ltage
used, Output power ranges
from 3 to 15 Watts, and
that's plenty for making Jots
of so lid contacts, part icular
ly if a good antenna system
is used. The circuit shown in
Fig. 1 wil l work with a 6l6,
6V6, o r 6K6 tube. While
tho se tube types are com
mon (they were popular for
use in the audio stages of
TVs, radios, and phono
graphs). the ci rcuit is so non
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MESSACiE PROCESSOR TERMINAL

MPT3100
Message processing Is now available for radio communications
systems. The MPT3100 Is a complete up-date of the popular
HAL OS3100 RlTY terminal, adding the ability to store RlTY
messages. edit them. and retransmit them singly or In preset
groups. ALL of the previous features of the OS3100 and
MS03100 are retained and new mailbox commands are Includ
ed. The editor may be used with any file that Is stored. The
MPT3100 Includes ASR (Auto Send·Recelve), MSO (Message
Storage Option - "mailbox"), and TKO (Traffic Relay Option)
modes. The MPT3100 is II new software package that works In
ANY OS3100 with MS03100 circuit board. Some of the fea
tures of the MPT3100 are:

MSO Mallbo. Featurn:
• Programmable MSO call-up command
• MaUbox may be controlled by externalstation to store message

files, read files, delete files. lind Hst the file directory
• DS3100operator mayperlorm all MSOoperatlonson the key

board without transmitting
• MlIiIbox transmissions Lnclude user-prompting and automatic

CW and RTIY lndentificatlon
• HELP messeqes are provided to assist the new user In opera 

tlon of the maUbox
• All mailbox messages stored meyelso be edited, renamed, and

transmitted using rno commands
• MSO com mands are: .DELETE, .DIR, .DIR [fiIematchJ,

.ENDALE, .ALEHELP, .HElP, .KYI ON/OFF,

.KY20N/OFF, .PRlNTON/OFF, .QBF, .READ, .RYS,

.$ DIR, .S DIR Ifl lemalchl , .WRITE

NEW FEATURES OF MPT3100:
• Automatic storage of a ll received text In files separated by the standard "NNNN" terminator rrRO-REC mode)
• Full editing capabillty of all files stored by mellbox (MSO) or by ma storage
• Editor allows Insertion or deletion of text In any part of 1I stored message - 15 keyboard edit comma nds
• Editor ma y be used even while receiving, transmitting, or storing messages - even when MSO mailbox Is In use
• Ales may be renamed, created in the editor, cut Into smaller files , and deleted with keyboard commands
• Message files may be transmitted singly or in batches
• Transmitted messages may be serial-numbered automatically
• The full formal requirements for NAV MAR COR MARS NTP-8(A) are supported
• New THO co mmands include : RXON, RXOFF, DIR, SEND, STOP, RESUME, RESTART, EDIT, CUT, CREATE, QUIT,

RENAME, DELETE
• On-screen status Indicato rs show: THO mode; bytes of me mory re maining; file names being recorded, transmitted , and edited
• MSO mailbox .SDIR directory command revised to shorten time required for transmission
• New .DIH lfilematehl and .SDtH (filematchl mailbox commands give listlng of only file names that include (filematch)
• Programmable "header to " for each mailbox transmission

DS3100ASR Tennln.1 Featurn:
• Send and rece ive ASCII, Baudot, Morse codes
• ASCII or Baudot at 45, 50, 57, 74, 100, 110, 134,150,300,

600, 1200,2400,4800, and 9600 beud; full or haH duplex
• Meese code at Ito 175 wpm
• Full length 72 character line / 24 line screen d.isplay,
• 50 line pre-type on-screen transmtt buffer
• True MASR" operation - pretype transmtt lext while receiving
• 150 line receive d isplay buffer
• MSO 3 100 adds 32K bytes of additional storage
• 12 Inch , P31 green display built-In
• Control functions are clearly marked on keytop
• On-eceen statuslndkaton with real-time Indication
• Upper-lower case ASCU with ALL control codes
• Current loop or RS232 RllY inp ut/output
• Positive and negative Morse key outputs
• ASCII printer output prints Baudot, Morse, Of ASCII text
• Operates on 105-130 / 2 10-250 VAC 50-400 Hz power

WHEN OUR CUSTOMERS TAU<. WE USTEN - and we have been listening. Rather than making a proven product
obsolete -a product that I. well known and reapected for I.. reUablllty and capablUtlea- HAL ha. completely re
written the aoftware of the 053100 to offer the featurn that our communication. cuatomera have been a.klng for .
A full year In the prepantlon. these are featu..e. thatcould only be dealgned bypeople who know and operate RII V,
Beat of all. ANY 053100 can be modlfled at the factory to Include the MPT3100iln marked comparlaon to other
radio equipment that I. made obsolete by newmodelsevery6to 12 month•• the OS31OO llveaon-a full 4 yeanaf·
ter I.. announcement.

HAL COMMUNICATIONS CORP.
BOX36S
URBANA, ILLINOIS 61801 .. 3ol5

If you are really serious about your RTTY. look to HAL, your
REAL RTTY company.

Pleaae write for even more detan. about the MPT3100 Me.
sage ProceaaorTermlnal , Call your dealer or HAL for prtcee and
how to get a new MPT3100 or to arrange for modlflcatlon of
your present OS31oo.
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The seperete power supply is bui/r almost completely from
tv-seecomponents. Nearfy built it doublesas a useful gener
a/-purpose power supply.

. ... ' L .....P
OVT PVT
cv ~ ~t NT

INQ'C...TO'/I

Constructio n Tips

I built m y transmitter on a
7" x 8 % " pine board wh ich
is %" thick . A 6" x 8 Vl"
piece of 1/16" alum inum
serves as the front panel and
mount ing support for many
of the components. The sev
eral tube sockets are screwed
to the board using ~ "-long

wood, plastic, or metal spac
ers as stando ffs. Newer
hams m ay not know the
t ric k of using an octal sock
et for crysta ls: The popular
FT-243 holders wil l plug in
nicely. I w ired my soc ket as
shown in Fig.1 so that a crys
tal can be plugged in any
pair of ho les and st i ll make
proper electrica l contact.
Some of my crysta ls are real
o ld-timers and have oddly
sized pins. To accommo
date these, I al so added the

ing control is adjusted slight
ly to the low-frequency side
of the peak 'Output point.

TVI is an unsavory sub
jec t to bring up in a t ransmit
ter construction artic le, bu t
the issue should be faced .
Interference is not a real
problem with my set, and I
took no particular precau
t io ns against it during con 
struct ion If you live in a
crowded apartm ent com
plex, however, It m ight be
wise to bui ld the t ransmitter
on a metal cha ssi s. Placing
all the grid-ci rcuit compo
nents under the chassis and
then screwing on a metal
bottom plate will go a long
way toward s preventin g
even the minor TVI I ob
served.

c~,P'S

IO~f F EET

"' P"'''T

n .....S .. 'TT ( "

Fig. 2. Poor ham 's variable rf ammeter as used with end fed
antenna system.

What About TV!!

O ld-timers who remem
ber breadboard -style trans
mitter const ruct io n also wi ll
remember the TVI pro blems
which contributed to the
use of the meta l chassis, pi 
networks, and coaxial cable.
There are two reasons why
TVI is not a big problem
with this transmitter: (1) Its
low input power keeps any
harmonics that much weak
er to begin with, and (2) the
pi-network does an excel 
lent job of f i ltering the an
tenna output. Whi le the sig
nal reaching the antenna is
pretty clean, the gr id ci rcuit
of the oscillator is rich in
harmonics and di rect radia
tion from the transmitter
w iring may be a problem . In
m y case, the transmitter,
when operat ing on 40 me
ters with the 6l6, produces
noti ceable c ross -ha tching
on channel 5 when the TV
and transmitter are in the
same room. The sets next
door are completely unaf
fected, as is my own TV
when it 's moved to the ga
rage 75 feet beh ind the
house.

Operation on 80 meters is
TVI-free, and several simple
precautions can redu ce the
local 4O-meter problem. Us
ing the lower-power 6V6 or
6K6 tubes helps consider
ab ly. A proper bal anced
dipole is better than a ran 
dorn-length end fed wi re an
tenna since less rf gets acci
dentally coupled into the
house w ir ing, plumbing, etc.
Harmonic generation and
radi ation also are reduced
significant ly if the plate-tun-

and for safe ty's sake an
encl osed metal chassis is re
qu tred for the power supply.
Another important consider
ation is that the supply can
then be used on other pro j
ects in the future.

One nice feature of the
older TV rece ivers is that
they usually have a power
transformer instead of the
seri es fila m ent st r ing
" ac-dc" type of setup. These
transformers pro vide for
e-volt filaments and about
275 volt s on eit her side of a
center tap -perfect for a
sm all transmitter . If you
have a choice, look for a
black and white set because
o f its smaller (and lighter)
tran sformer. Some of the
older color sets have power
tran sformers more suitable
for 5OO-Watt linears than
15-Watt osc illators! In any
case, the power transformer
and f ilter components of my
supply all came from Joe
Ham's Curbside Parts Em
porium (see photograph).

Real h istorical honesty
would requ ire the use of a
vacuum rectif ier tube, but I
cheated slightly and used a
more modern pair of TV-set
sili co n diodes; they are
smal ler and cooler than the
tu be. Feel free to use what
ever you have o r can get the
easiest however. After all,
that's what th is project is
all about .

80- o r 4O-meter operat ion,
and a panel lamp in series
with the plate power lead
makes a cheap and effective
replacement for the usual
mill iammeter .

In a sim ilar vei n, a second
lamp is used as an output
power indicator in a vers ion
of the " Poor Ham's Variable
Rf Ammeter" (see Fig. 2).
Thi s ci rcuit is a real clas
sic -the bulb is shu nted
across a port ion of the an
tenna lead w ith the distance
between clips determining
the drive to the l ight. This
su rp ris ingly sens it ive in 
dicator is thus easily adjust 
able for a wide range of im
pedance and power levels.
The dimensions given in Fig.
1 are suitable for loads of
around 50 O hms, and the
more f lexible arrangement
shown in Fig. 2 can be used
if necessary w ith random
length endfed antennas.

The only unnecessary f ril l
added to the circuit is a
4PDT lever sw itc h used to
cont ro l the transmit-receive
switching of the transmitter
and its companion o ne-tube
receiver (more on that later).
The ac switch on the front
panel is not used, for rea
sons explained short ly.

The power supply is built
as a separate uni t. Th is isn't
st r ic tl y necessary, but I
wanted to build the trans
mitter on a real breadboard,
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Second../Jand crystals come in many sizes-all o f them use
ful! Many hams prefer the standard F7-243 holders (second
from left) which means tha t the others are cheaper to buy.
The "universal crystal p in-grabber" (fa r right) wiJl ho ld any
of them.

The standard 2.s~H rf chokes (the right../Jand pair) are nice to
use i f you can get them. Severet TV-st yle chokes [/e ft ../Jand
pair) in series w iJl work jus t as we" in th is low-power circuit.

o ld-style 6-pin tube socket
visible in the photograph. In
a pinch, even a real crys tal
socket would work!

Much of the rf circuit and
ground wiri ng is done with
thick copper house wire
with the insulation stripped
off. Many of the smaller
com ponents are supported
simply by so lde ring them to
these heavier bus wires. Use
insulated wire for the high
voltage-de circuits though,
and make an effort to mini
mize the amo un t of exposed
conductor in the plate and
screen circuits . Be careful to
choose a socket for the pan
ellamp which has both con
tacts insufated from ground.
Some sockets automatically
ground o ne side of the
bulb-a real hea lth ri sk in
this applicat io n. My lamp
socket has a pretty red jew
el. but , to be honest, I usua l
ly look at the bulb by peek
ing over the top of the panel .

The power and anten na
wires connect to the trans
mitter th rough an o ld-style
barrier strip moun ted o n the
rear of the board. Those
wires could just as well be
soldered to several salvaged
TV terminal st rips if you
don't have the screw-type
connecto r. My transmitter
has a panel-mounted ac
power switc h to co ntro l the
externa l power supply. This
isn't a good idea because
the 115 volts gets exposed

on the rear termina l strip. I
never used the switch fo r
anyt hing, and t he front
panel space wou ld have
been better util ized as a
mounting place for the crys
tal socket. That also would
remove the temptation to
reach behi nd the panel and
change crystals whi le the
B+ is applied .

For the sake of hi storical
authentic ity, the pla te-eir
cutt pi-ne t wo rk coi l is
wound on a cardboard tube
sa lvaged from a roll of toi let
paper. These tubes aren't as
sturdy as they used to be,
and it was necessary to give
this one several heavy coats
of varnish before it was stiff
enough to take the winding
tension of the wire without
coll apsing. The coi l requ ires
about 12 fee t of #20 wire.
Solid hooku p wire is ideal,
but wire salvaged fro m the
seconda ry of an audio-out
put t ransformer o r deflec
tion yo ke will work fine, too.
Of course, just about any of
the commercia l air-wound
coil stock could be used, but
there is a lot to be said fo r
the thrill of bui ld ing as
mu ch as possible of this rig
with yo ur own hands!

To wind the coil. first
punch several sma ll ho les
about Y4 ~ apart near each
end of a 3 N sect ion of the
cardboard tube. Clamp one
end of the le ngth o f wire in a
vise and stre tc h the copper

out by pulling on the far end
to get it stra ight and kink
free. Thread the end through
one pair of holes on the
fo rm leaving a 6 ~ tail for the
coil lead and then wind the
23 turns on the fo rm as you
walk towards the vise. If the
co il is wound too loosely it
will no t hold its shape; too
tightly, and the cardboard
tube will co llapse. Afte r
windi ng. thread the end wire
through the other pa ir of
ho les and then spread the
turns out to evenly cover
about two inches of the
fo rm. When it looks as neat
as possible, the turns can be
fi xed in place by runni ng
severa l beads of model ce
ment down the length o f the
wiring. At first, Imounted the
coil in the transm itter using
only the leads for support.
That wasn't stiff enough with
the soft wire I had used, so I
added a few drops of glue to
steady it against the back of
the front panel.

The plate- and load-tun 
ing ca pacitors were sa l
vaged fro m o ld broadcast
receivers. The tuning capac
itor is a single 365-pF section
while the load ing capacitor
has two sections in parallel
to total about 700 pF. When
the ba ndswitch is in the
8O-meter position, an addi
t iona l 470 pF is added to the
loading c a paci to r. Tha t
won't be necessary if you
can scare up a tuning capac
itor with three or more sec
t ions totaling 1000 pF o r
more.

O ld-fash ioned pi-wound

rf cho kes are a rare item
these days, but fortunate ly a
suitable substitute can be
found in many old TV sets.
The TV chassis I salvaged
fo r parts had four small
single-sec tion cho kes in it.
Their ind ucta nce val ues
ranged from .s to .8 mH, so
seve ra l p la ced in series
make a good replacement
for the old 2.5-mH standard .
The transmitter req uires two
cho kes, and at first I used
two 2.5-mH units from my
junk box. That worked fine,
but I found by experiment
that the transmitter worked
just as well if a single TV
cho ke was used in the cath
ode circuit and the three re
maining units were series
connected in the plate cir
cuit.

The biggest problem in
collect ing part s for th is little
transmitter is find ing some
crystals, and the o nly eco
nomical so lution is to get
them from o ther hams. It' s
been years since low-band
crystal contro l was popular,
but hams rare ly th row any
th ing away. Any amateur
flea market is likely to turn
up someone with a box fu ll
of ham-band crystals priced
at no t mo re than fifty cents
ap iece. Twenty-five cents is
a good price, but try offe ring
the fellow a buck and a half
fo r the whole box. If the flea
market doesn't pan out, talk
to so me of the older fel lows
in the local club. Don't be
afra id to buy old-style crys
tal s in odd-looking holders
(see photograph), they work
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Parts List

1.00
1.00
.25

1.00
1.00

$1.39
1.29
1.19

.59

.19

.19

.69

.99

$6.52

1.00
.90

1.00

$8.15

$1.00

$5.95
3.95
3.00
1.05

$1 3.95

274-670
274-407
270-380

27Q.1274
271.1)42
271.()42

272-1110
272-1144

cat. no. SP·l17

cat. no. MC-6
cal. no. SW-103

work fine, as will any of the
common rectifier tubes
(SY3, SZ3, SV4, SU4, SR4,
etc.I A bottom plate covers
the under-ehassis w iring for
safety and neatness

If vou have trouble fmd
ing a real chassis, you can al
ways use an inverted baking
pan - the bread-pan size
shou ld be about right. For a
bottom cover use a piece of
board cut to fit tightly ju st

• Radio Shack (1982 catalog).
Barrier strip
Knobs (2)
Alligatorclips
1.5-A fuses (3)
470k, l12·W resistors
47k, 112-W resistors (parallel lor R3)
#47 lamps (2)
&V, 6Q.mA lamps

• John Meshna and Sons, Inc., PO BOil 62, East lynn MA
01904 (Cata log 123, Spring 1982).
3 broadcast tuning caps
(ask for AM style)
eo-meter crystal (choose l lreq: 7.025,7.050,7.075)
101-mH rf chokes
Fllter capacltcr
6 slide switches (SPOn
10ceramic disc caps
(ask for eight .015 1 kV, one 22 pF, and one 270 pF)
3key jacks cat. no. H-38
a-Amp, l000-plvdiodes(2@45¢each)
31ndicaling tusenoroers cat. no. SP-3Q.21

• Fair Radio sales, 1016 E. Eureka s i, Lima OH 45802 (1912
Cata log).
Power transformer cat. no.TB1RX03lB/FGC-29
Filter choke cal. no. TF1RX04lB/FGC-29
6l6tube(unused!butnotnew)
Octal sockets (2·hole mounting,3@~)

Meshna has a $10 minimum order; you might want to write for
their catalog first and see what else looks good.

Total project cost: $13.95+8.15+6.52=$28.62. With a little
effort put into scrounging parts, the actual cost should be
something under five dollars. It your Immediate circle of
f riends fa ils to produce a sui table TV set, remember that
many supermarkets have buuenn boards where "want" no
tices can be posted at no cost. And don't overlook the coset•
bility of putting a want ad In the local newspaper. Something
like this should produce results: Old TV??-I'II Haul it Away
Free! Experimenter desires donations of old working or non
working TVs and radios for educational project. let me help
clean you r cellar!

BUYING PARTS

Readers living in truly remote parts of the US oren isolated
Pacific atolls may genuinely not be able to scrounge parts, so
here is a list of mail-order suppliers for the major transmitter
components:

a 5"'x9 ·x2""' chassis. The
power transformer, filter ca
pacitors, choke, bypass ca
pacitors, and miscellaneous
hardware were all salvaged
from the TV chassis shown
in the photograph. A full 
wave rectifier using two TV
power-supply diodes is
mounted on a terminal strip
under t he c hassis. Any
d iodes rated at more t han
800 volts and 1 AmI-' wil l

the transmitter B+ line on
standby. Having an old
4PDT lever switch, I w ired it
so t hat, in addition, it (1) con
nect s the antenna to the re
ceiver on Receive, (2) shorts
the receiver antenna input
on Transmit. and (3) opens
the receiver B+ line on
Transmit. Depending upon
your needs and resou rces,
you can add any or all of
those extra functions.

The front panel was fin
ished off with gray paint and
press-en lettering-very un
authentic for a 1955 replica.
My excuse is that the sa l
vaged panel was already
painted and sc ratched up
from its previous use. Don't
feel that you have to apolo
gize to anyone if your ver 
sion features unfinished alu
m in um and penci led -on
control labels Many of the
original one-tubers didn't
even have a front-panel
just parts mounted on a
board or inverted cake-pan
chassis!

The separate power sup
ply is pretty conventional in
circuit and layout. My col 
lection of parts fits nicely on

l2

Preferred values are shown on the schematic; a usable range
of subst itute values is given here.

C1, C2 zcormcreu s at 350ormoreworking volts
C3, C4 .{XU to .01 uF, 400 V or more
CS,C6 .001 to.l uF,400Vormore
C7 10 to 56 pF
C8 220 to 390 pF
C9-C14 .001 to .05 uF, 400 Vor more
C15 .001 to .01, 600 Vor more
C16 Single section of broadcast variable, 365 pF
C17 390 to 680 pF
C18 2 or more paralleled sections of broadcast vari-

able, 700 pF or more total
01 , 02 1 Amp or more, 800 or more plv (TV rectif ier

diodes)
220k to 470k, 1/2 Wall
l OOk to 470k, 1/2 Watt
22k to 39k, 1 Watt (may be 2 parallel lf2·Watt
resistors)
TV ocwer-succiy choke (Typically 1 H at 350 mAl
or any choke rated 1 H or more at 75 mA or more
23 turns, 2· long, 1·5/8 · diameter, *24 or heavier
wire, tapped at 9 turns. Turns and dimensions may
vary by + 1- 20 %
.5 to 2.5 mH, TV set rf chokes In series
1.5 to 2.5 mH, TV set rf chokes In series
TV power-eucptv transformer. 220 to 325 volts ac
on each side of center tap at 50 rnA or more, and
6.3 vol ts at 1 Amp or more

L1

R1
R2
R3

RFC1
AFC2
11

fine and make interesting
additions to your collection
of rocks.

No socke ts for them ? Try
o ld-style tube sockets or 
as a last resort -use a cou
ple of all igator clips on the
end of some stiff pieces of
wi re and bui ld a " universal
crystal pin-grabber" into
your t ransm itter. As a final
solu t ion to the crysta l pro
cu rement problem, you can
always use the 3.579-MHz
burst crystal f rom a junked
color TV set. The biggest
trouble there is that every
color set in the neighbor
hood is radiating energy on
that frequency and you may
have to put up with a lot of
unnecessary interference in
your receiver.

I built this transmitter for
use with the one-tube regen
erat ive receiver described in
"The Tu be Retu rns" (73, De
cember, 1982). To make
combined operation easier,
the t ransmitter send-receive
switch incorpo rates some
featureswhich aren't strictly
necessary. The m inimum re
quirement is for a transmit 
standby switch which opens
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The complete two-tube station. ready for action. The 6SN7
receiver was described in the December, 1982, issue of 73.
This simple and inexpensive setup can provide solid contacts
over hundreds o f m iles on the 80- and 40-meter bands.

inside the bottom opening
and secured in place with
wood screws. Don't forget
to include an ac line fuse
even if you have to buy the
holder. My supply is good
for 375 volts a t 200 mA or
so, and 6.3 volts at 3 o r 4
Amps. The transmitter will
draw at most 75 mA of B+
current and less than an
Amp at 6.3 volts.

Tuning Up

Before actually discuss
ing tune-up. let's di scuss
safety. There are high vo lt
ages exposed on the compo
nents and wiring of this
transmitter. That's easy to
forget in these days of tran
sistor equipment and 12-volt
power supplies, Remember
that the high vo ltage is
there, and remember that
the filter capacitors will
stay charged fo r some time
after the ac is turned off.
Watch your fingers! Watch
out also fo r small chi ld ren
or pets when you' re using
this rig. This little transmit
ter is a lot of fun to use
but don't let an accident
zap your enjoyment.

With only two co ntro ls,
tuning up doesn't take much
time. The procedure is ba si
ca ll y the dip-and-load oper
at ion used with most tube
type transmitters. Connect
an antenna or dummy load
(a 7- o r 1O-Watt, 115-volt
bu lb works fine as a dum
my), plug in a key and crys
tal. and turn on the power.
Eighty-meter crysta ls will
work on 80 o r 40 by the way,
but the output power is cut
almost in half when the
transmitter is dou bling, so
4O-meter crysta ls are recom
mended for that band. Set
the loading capacitor to
maximum capacitance, hit
the key, and rotate the tun
ing capacitor unti l a d ip in
plate cu rrent is rea ched
somewhere around the mid
d le of the capacitor's range.
As always, minimum plate
current (as ind icated by a
drop in the brightness of the
plate-current indicator bulb)
corresponds with maximum
power output.

The re are several pecu
liarit ies of this circuit wh ich
will be observed. Tuning the
output network also affects
the oscillator port ion of the
circuit, so the d ip is not
always as sharply defined as
it would be in a plain ampli
fier-output stage. If the out
put is tuned too far below
re sonance, the osci llator
will quit entirely and the
plate current will jump to
some high leve l. The desi red
dip is found at a p late-tuning
setting just a little on the
low-capacity side of the
point where the osci ll ator
starts . When the transmitter
is ful ly loaded, the dip is
so metimes hard to obse rve
on the plate-eurrent bu lb
and the o utput-eurrent lamp
will then provide a better
tun ing indicator.

Operating Hints

The best way to initiate a
co ntact with th is little rig is
by calling CQ. Pract ically
everyone e lse o n the band
will be using a vfo and su
per-selective receiver, so un
less the other statio n just
happens to be very clo se to
your crysta l frequency, the
chances of making a con-
tact by answeri ng a CQ are
poor. A good antenna will
a lways he lp, and having sev
eral crysta ls for each band is
a lso an asset. last bu t not

-'

least. don't le t the low pow
er level d iscourage you . In
the last ten years there has
been quite an upswi ng in
Q RP act ivity, and ma ny
hams operate entire ly with
power o utputs lower than
that o ffe red by this one
tuber. Remember that at the
dista nt receiver, 10 Watts is
on ly about an Sxrmt and a
ha lf weaker than 100 Watts!

I've been using the one
tube transmitter as a co m
panion to my o ne-tube re
generative rece iver. like the
transmitter, the receive r was
buil t with the goal of dupli 
cat ing something a 15-year
o ld Novice might have con
structed aro und 1955. To
gether, the two pieces of
gear make a nice matched
station and have provided
many enjoyable hours of a ir
time.

The receiver has plug-in
coils wh ich provide plenty
of bandspread on both 80
and 40, bu t operation has
most ly been o n 80 meters
during the ea rly evening
ho urs. Forty meters at night
is just too big a challenge for
the receiver, al tho ugh seve r
a l daytime contacts have
been made on that band
without difficulty. Eighty is
an ideal band for this type of
eq uipment: The lack of in
terference, st rong sta b le
propagat ion, and slight ly

better receiver performance
all contribute to long and
enjoyable contacts.

The bigge st p ra ct ical
problem is spotting the trans
mitter's c rysta l frequency
with the receiver. Presum 
ably, th is wasn't as much a
bother in the o ld days- con
tacts just didn't a lways oc
cur on one frequency as
they do now. I so lved the
spott ing problem by cheat
ing a litt le: A weak test sig
nal is generated by plugging
the crysta l into a simple
t ransistor-oscillator circ uit .
Perhaps some reader can
suggest a more authent ic
spott ing proced ure .

Relax and Enjoy

O ne o f the ama zing
things about ham radio is its
great variety . Eq uipment
can't get much cruder than
the sta tion described here: a
40-year-old circuit design us
ing obsol ete salvaged parts
and hand-built with carpen
ter's tools. Yet this set can
provide rel iable communi
cat ions over hundreds of
miles. Most impressive of a ll
is tha t more often than not
when I exc hange signal re
ports with that distant ha m
and his $1200 transceiver, I
give him the same RST 579
he honestly gave me! (I
make it a habit to get a sig
nal report before I describe
my equi pment -that avoids
the "sym pathy vote .") You' ll
also find that nothing seems
to get past the stand ard hel 
lo!good-bye contact habit
faster than a description of
this two-tube ham stat ion.
O ften I can almost see the
tears in the other fe llow's
eyes as he tel ls me about
similar equipment built and
operated in the dim past.

I'd be the last to cla im
that you can set the band o n
fire with th is little transmit
ter, but I will promise that
it's a n almo st ze ro-c ost
source o f great entertain
ment. Discover (or rediscov
er) for yo urself the flavor
ham radio had in the days
before passband tuning and
d igital readou t. Build it 
and enjoy it! .
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MODELS

ANTENNA
TUNERS

MFJ·941C 300 Watt Versa Tuner II
Has SWRlWanmeter, Antenna Switch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

orQK:U t,

,
•

,

Ham Radio'. most popula,
anten,.,. tune'. Improtfed, too.

95
(+ $4)

Fasl!sl selillll MfJ l W~ . . . because II has
ne most wanted teatures at the best pnce

Malches twrryillinll lrom 1.8·30MH,: dipoles.
mveneo vets. rarcom Wires, verticals, mobile
whips. beams, balanced alld coax lines.

Aun ull I. 300 .ans RF power QlLtr8Il.
SWA and dual rMgt . , Mmeler (300 & 30

wans full scale. 10fW3rdlrellecled POWefj.~

live meter measures SWR 10 5 watts.

Auible .nlenn. Iwtk:~ selects 2 coax ures.
direct or fhroo;;Jh tuner. random wirelbalanced jre.

or tuner bypass for dummy load.
12 polition eltlclenl .ilWound inductor for

lower losses. more warts out
Built·iIl 4:1 bllull for llaIanced lines. 1000V

capacitor $paCIng ,

W,rtl .it" ••SOlid state or tube rigS.
Ell' '0 use• •ny.~eft . Measures 8x2x6", has

SO,239 conoeclOfS. !i·way binding posts. fm.
ished IA etlgshe lt white With walnut ,grained sides.

4 Other 300W Modell: MFJ.94DB. $79,95
( + $4), like 941C less balun. MFJ·945, $79.95
(+ $4). like 941C less antenna SWItch. MFJ.944.
$79.95 ( + $41. Itke 94!i . less SWRlWanmeler.
MFJ.943, $&9.95 t+ $4). like 944. less antenna
swncn OptlORal mobile bracket 101 941C. 940B.
94!i . 944 . 53 00

MFJ.900 VERSA TUNER MFJ·949B VERSA TUNER II MFJ·982 VERSA TUNER III

- - -
~O~·-,- ~

MFJ-900 I~ ___~ MFJ-949B

., ~ .-- ~ ;; $13995
(+ $4)

MFJ-962

Matches COIl, rlndom wires 1,8 ·J O MHz.
Hlndles UII I. 200 Win, IIItput; ertceet air ·

wound JlllIuelor OIves more wans out. 51(2x6"
Use lilt, tn••ceInf, see.sate or lube.
Operate II NlllIIs With one antenna,

Z alMER 200W MODELS:
MFJ..901, $59.95 ( + $4). like 900 but IIlcludes

• .1 balun lor use With balanced lines.
MFJ.1I010, $39.15 ( + $4) . lor random wires

only . Great tlJ' apartment. motel. campll'IQ. opera.
11011. Tunes 1.8-30 MHz.

MFJ'I bell 300 wall Versa Tuner II.
M.lchel nerytlllne Irom 1.8·30 MHz. coax.

randoms. balanced aees. up to 300W :lUtput.
solld·sta te or tubes.

Tu,," fill SWR 011 dipoles. 'lees , long wires,
verticals. wllips. beams. Quads.

BuiIt·in 4:1 bllun. JOOW, ~O· Ohm dummy~

SWR meter and 2·rarqe wattmeter (300W & 30WI.
& IIIsm," ,nltnlll 1.llell 011 lront panel. 12

po5Ibon air·wwnd n;tucltr, coax conneclOl'"S. bll'"
ing posts. black and beige case 10dlt7".

Run up 10 1.5 Il:W PEP, malell any feed li ne
from 1,8 ,30 MHz_

8uill-i1l SWRlWltlmem bas 2000 and 200
wall ranges. lorward and renectee.

6 polition . nlenlll I . ilt ll rersnes 2 coax lines
(direct or through tuner). wire and balanced lines.

4:1 balun. 250 pI 6KV cap. 12 pos inductor.
ceramic swnctes. Black cabinet, panel.

ANOTHER 1.5 Il:W MODEL: MFJ·9&1 . $119.95
( + 510). sirmlar but Ie$S SWAlWallmeter

MFJ.l0. 3 1001 tN. with Clnl'ltt:lal'l. $4.95.

-
o
""

To ord.r or for your n••r ••' d ••ler

r=1 CALL TOLL FREE !~!
-~ 800·647·1800-~

For iecn InlO.. orller or ,epal( status. 01 calls
outside continental U,S, and iflSllle MISS.. can
601 ·323,5869.
• AI MFJ producll unconditionally IUlllnteed lor

one year (ucepl ill noted).
• Producls ordered Inlm MFJ .re relumllblr wllllln

30 days lor tul mund (ltn lhipplng).
• Add I llippino & IIiInd~", CUrvel ill amlllnli

I..... II parenlheUI.

Wrile lor FREE c. t.I09, o"er 10 products

M~ • ENTERPRISES,
...." INCORPORATED

Box 494. Mississippi Stllte. MS 39162 ...41

-~. -••.:•.- ~
.- "

MFJ.989 VERSA TUNER V

MFJ-989

New Imatler 1111 matches new smaller rigs 
only 10 314Wx4112Hlt14-7/80".

3 Il:W PEP. 2!i0 pt·6KV caps. Matches coax.
balanced ures, random wires 1 8·30 MHz .

R., inducl..•• 3dlQlI lurns COUfller plus spm
net knob for preclst Kldue lance control to 9"1
lhat SWR down,

Buin·in 300 ••n. 50 '"m dummy Iud.
BuiQ·in 4:1 ferrite IliIlun.
Buill·in Iigllted 20ft meier reads SWR plus lor·

wardllellecled power. 2 ranoes (200 & 2000W).
& 1II" llIn anI. swilcll. AI cabll'ltl Tilt ba ll

MFJ·9B4 VERSA TUNER IV

MFJ-984

Up to 3 Il:W PEP aee il matches any feedline.
1,8 30 MHz. coax. balanced or random,

10 .mp RF .mllleler assures max. power at
min SWR SWRfWallmeler. flJ' /ret . 2000l200W

" IIIlitiM ~ .... ilId~. ceramIC SWitch
7 III. ani SW'ItCh. 250 pi 6KV cap 5xl,h1 4"
300 w.n ~umm, 1111I. 4:1 lellrte bllun.
3 MORE 3 Il:W MODr:lS: MFHll. $231.95

( to $1 0). li ke 984 less ant. swrtcn. ammeter.
MFHI2. $231.95 ( + $10). like 984 len am
meter. SWR/Waftmeter , MFJ·UD. $209 .95
( + $101. bke 982 less ant SWi tch
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$11 .95 pr
$10.95 pr

Small. '''9qea hq nlwe'qhl
wea lne rprool
Rep laces cenler ,nsvialor
Hand'es lull 1"9'" powe'
"no more

Ruooeo. lighlwe;g,,1. ,nJ'lC'
loon " OOIded of 'OP Q.....hly
mal",ia l. . " " n'gh doeleC·
lroc ll" abl 'es ill'l(\ e .CI8'lIe<lI
weillhefabd,'Y· EI'I(\ inStllil'
lors are const."Cled in a
sp ira l " nend'no 'ashion 10
permll w,nd ong ot ioadmg
coils o r pa,'i a l wind ,ng for
luned traps
Md, t » u;" 'L1 lor

0 (, ,,,, ",,,, s l,a ,n ,ns"ldIOtS
o f no '" {'('nl," ,n~"""",s lOt

dnU"'n"s
oConsl'...cloOn {)l am"""a lGitd

"'9 " ..... Ot r.....' Odnd "aps

"'."
'"

54.95

only $12.95

HI·Q ANTENNA
CENTER INSULATOR

r..---~

.~
~ $6.95 W,lh so <'39 conneclO'

HI·Q ANTENNA
END INSULATORS

-~.......

. ' ''' ....0"',n .."" Cf "TI: ~-, ......s ,"",,'N ...·0 ......... "".Ul.UOOI-ceo 80.15 " 0 S3l.96 S21.95

""'" 40.15 ee "" 2".95
0·'" '" aa 21.95 aass
0· 15 " aa "" ""0 ·10 to te "" 21.95

o Foo ccces yag's ,""':'fled
~_ ,\ OOoOleIs

o Replaces cem", ,ns" lalOO ~
•~"'S POW'" ,n anl.,nna -'l'
o B,oadban.Oeo 3· 40 MHZ

• Small. I,g hlwe,gnl and tl l-Q
...ealt>c rp,ool S" I""

0 1 1 Impedance ,allo

• Foo I"Mieg.a l powe' al'l(\ more
o .....1pS ewnonale TVI

• W~n SO 2J'l connecIoo

....1prices ...." poslpald USA 48
A.a,lablll al \'OUr la Vf)r" lIllflale< or Ofdl)r d,ree' I,om

"II antennas are complllie w,th a tl l·Q Bal" n or HI ·Q
Anlenna Center onsulalor . No . 14 amen na wire , C"'·
amiCinsulalors . 100 nylon antenna supporl rope (SO
modelS only 50! raled lor 1" 11 lega l power. " nleflnaS
ma y be used as an inverled Vand mily "i$O be lIsed
tty M"'RS or SWU.

DIPOLES
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Van Deale. InqUirIes In wl ted

Gorden
Engineering

AntennA eo C1 $ 1M " ....lKJIe WlIh _ervwI onleB
N\'IOfl QIlI' oope 45(» 'esl 100 lee! $4 ,49
Cer..-: (l)ogrIotae TI'P"I _"""" insLNlors $1 .50 pt
5O-ZJ!l0Dall COw lllClOIS 515

__.. . _ _ .. _ _ ..50_

HI-QBALUN

BOX 21305 B. SOUTH EUCLID, OHIO 44121

---SO.., 80.75 00 "" 31.95
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Fred E, BoJduan N6LM
3402 Kettering Court
San Mateo ( A 94403

Build the
Revolutionary Parastat
After some rule-bending and wire-straightening,

N6LM disco vered the parastat antenna.
It has ga in when you want and a null when you don 't.

••••

% -inch wooden stock, and
a stand of sc ra p plywood

_ _ --- If<) COMCClIOIO _

D~ E If - - O~ E N

/ ....

--- --END FIRE DIRE CT'V'fY _

1-------s'--- .... . . ..,

r+- OR'TU, unION

A light X-f rame was made
up of b-toot lengths of

Fig. 4. Details of completedparas tatantenna. Skeletal config•
ura tion guide-21.100 MHz; vetticet polarization; zero
broadside null. Radiation resistance is 38 Ohms, approximat.
ing that of a c1ose-spaced radiator/director beam antenna.

•• F U D ~0I 1f'

YT TOlTA5E ..oon

,

~
ClOSE WHEIf
'.U_EMEIf"

~~~"'"

,

The indiv idual is permitted
to fly o n his own. A wall , a
barn door, or Grand ma's
o ld curtain-st retc he rs may
be used fo r a test sta nd.

To invest iga te the poten 
tia l of an antenna for a re
stricted a rea, the o ld idea of
the squa re rad iator, i.e., a
ha lf-wave rad iato r equil at
e ra l, fed as a d ipole, was
resurrected . (See Fig, 1,J
Years ago, this antenna was
used as th e basis for a spi
der-web array.

Fig. 3. Quarter-wave separa
tion between legs.

•• fU O "OOIfT

T his a rticle is di rected to
the experimenter, part ic

ularl y o ne who is pa rtia l to
wire antennas, No const ruc
tion information, other than
minor bas ics, is included,

Fig. 1. Square half-wave
radiator.

Fig. 2. Setup for vertical
polarization.
24 73 Magazine . May, 1983
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ground no ise became read
able. l oca l. sta teside, and
DX stations were worked
all continents, And the base
of our test antenna stood
only one foot above ground.

This configuration may
be of interest to the apart
ment dweller o r the amateur
who must hide his act ivities
in restrictive neighborhoods.
It works out nicel y from an
interior room, having suff i
c ient concent rated direct iv i
ty to punch out a respect
able signal. In areas w here
certa in interfering signals
are prevalent. its broadside
black -hole null may be help
ful in work ing around com
petition, It also suggests a
superb HF directio n-finding
mode, in that the null wil l
not spin out upon closure to
a strong signal source.

For mechanical consider
at ions and convenience. 21
MHz was used as a start ing
point; however. bolder ama
teurs m ay wish to pro ject
the idea to the lower fre
quency bands.•
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Ask anyone thilt owns an RC·8S0
controller. Or ask us for our demo
tape. so you can hear for yourself.

Whether you 're a repeater owner.
con trol op. or user. t he RC·8S0
con troller offers yo u capabilities
you'w only dreamed of. Uke natural
sounding speech synthesis . . . easy.
remote Touch ·Tone programming . ..
talking meter readback synthesized
remote base operation and an
autopatch with features you have to
hear to believe ,

Most Important of 01 11. upgrade
t hro ugh software. prevents eesoies
eense. Which lets us bring you new
features. like our scheduler. for
automatic changeover of repeater
status by time and day of w eek ...
And our ma ilbox. f or leaving
messages for you r friends. Plus m uch.
much more!

- -.ace ==- _ _
.l~iLi iJ

We're changing
what repeaters
can do ", for YOU!

acc=:

The
RC-8S0 Repeater
Controller-The
New Standard in
High Perfonnance!

Call or Write for deta iled specificat ions
on t he RC·8S0 Repeater Controller.

... 124

10816 Northridge Square _ ccpernnc. CA 95014 • (408) 749 ·8330

happened to change the
zero read ing even when the
instrument was placed di
rectly in the center of the
system. Very intriguing - a
completely dead area, de
void of all radiat ion. M ov ing
t he f ie ld-s t reng t h m eter
about in this " b lack hole," it
was found that the dead
area was quite extensive.
several fee t in all d irect io ns
from the center point of the
system.

A lso of interest . rather
than two doughnuts or ci r
cles cheek to cheek as in a
dipole radiat ion pa ttern. we
found a definite elongated
f igure eight, indicating a rea
sonably sharp d irectional
pattern .

It wa s a pleasant surprise
to discover our latest effort
surpassed the receiving ca
pabil ities of the reference
dipole. It was noth ing in
ten se or rem arkab le, but
there was a sol id lift in signal
strength. plus a significa nt
decrease in no ise. Signals
formerly masked by back-

st i ll retains some desirable
features. It st il l loads sa t is
fac torily; it approaches the
receiving capability of the
reference dipole. It also
shows a m arked inc rease in
di rect ivity and the broad
side null is accentuated
Noise pick-up is greatly re
duced; in fact. the an tenna
is now qu ieter than the refer
ence d ipole. On-the-air test
ing was favorable, signal re
ports were OK. and some OX
was worked.

Considering further im
provement. we decided to
try If. -wave separation of
the two If. -wave legs of the
parastat. resulting in Fig. 3,
Plan on a m in imum of 20
feet of wire for each ele
ment (21 100 M Hz) before
pruning. O ur test fr ame is re
vamped to accommodate
the new structure,

A parastatic element is in
serted and pruning is again
undertak en to reach our se
lected frequency. A consid
erable red uct io n in physical
dimension is again real 
ized - to about 18% shorter
than that produced by the
classic fo rm ula fo r a
% -wave dipole. This system
loaded well. showing a rea
sonable frequ ency response
eac h side of the selected cut
frequency. The system was
fed with 300-0hm ribbon
line, A If. -\vave Q transform
er be tween the antenna
feed point and the 300-ohm
line was also tried . The
If. -wave Q line was m ade up
of a short length of RG-58/U
grid-d ip cut to the operat ing
frequency. A transmatch
was used for tuning the
system.

An interesti ng condition
occurred w hile we were
checking the directivity of
the system . It was noted that
the field -strength meter re
tu rned to a zero reading be
fore the system was turned
fully and completely b road
side. Wondering about this
so mewhat st range behavior,
the f ield-strength meter was
picked up and moved to the
system on a line broadside
to the elements. Nothing

was constructed to serve as
ou r "test bed" O ne-inc h
w ire fi nishing nails were
tacked at two-inch intervals
on the fa r ends of the
Xf rame to w rap, or support,
our experimenta l antenna.
No. 22 wire was used in our
design, However, no. 18 bell
wire or simi lar light copper
stock would be preferable.

It is essentia l that a por
table grid-dip meter and
sensitive field-strength me
ter be ava ilable for pruning
the antenna to des ired fre
quency and for subsequent
testing ,

Getti ng back to o ur
square half-wave radiator , it
loaded well but it s perfor
mance left much to be de
sired . As a receiving anten
na, it was no match for a ref 
erence dipole. Rather than
discard our efforts com
pletely. we decided to play
around w ith an unorthodox
idea. l et' s bend a few ru les
and Sff what happens when
another element is placed
inside our loop, opposite in
phase, and driven electro
statically in paras itic mode
(hence the name coined for
this rad tater: the " parastat").
See Fig 2,

We had assumed this con
f iguration wou ld lower the
resonant frequency, but we
were not prepared for the
extent of va riation. At this
point the grid-dip meter be
comes indispensable. Start
out by cutting both driven
element and parasitic ele
ment to V2 wavelength of
the chosen frequency, in our
case 21 .100 MHz. A single
turn in the center of each
element is set up for grid
dip-meter insertion.

Begin pruning the ends of
each element for the desired
frequency. Due to the prox
imity of the elements, an l lC
relat ionship exists and "pu ll
ing" will occur as each is
pruned to the frequency of
the other. Con t inue pruning
unt il the desired frequency
is reached and the elements
" slide" together in frequency.

Our antenna has now
shrunk significantly, but it



A. Lamendola KClNT
225 Kaymar Drive
Rochester NY 14616

Talk Softly and
Load a Big Stick

Turn a six-foot stick into an antenna that will ramrod
your signa l into the ether.

A nd when you 're off the air, you've got a coat rack.

•

Fig. 2.

This pa rticu lar antenna
was born out of need

for a compac t aeria l tha t
cou ld be carr ied easily and
set up quickly, pr imarily for
indoor use but also for out
door application, without
need to suspend the system
between two points. To
achieve thi s end I decided
to use a heli cal-whip con 
f iguration capab le of work
ing on all bands , The whip
length purpo sely wa s limit
ed to 2 meters (a l ittle over
6 feet-or 79").

The helix was wound on a
collapsible varnished bam
boo fish ing pole. This
choice is the least expen
sive and most easily ava il 
able. The pole is sold as a
three-piece, 3-meter length
(lO-foot) unit, but to allow

• for easy indoor use when
desired, it was cut to the
aforementioned 2-meter
length, consisting of two
sectio n s which fasten
together.

For indoo r use, a wooden

Fig. 1.
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board 61 cm by 61 cm by 2
cm (24" by 24" by 3/4") was
f itted w it h a vert ica l plate
of aluminum at the board 's
center. Th e plate wa s
drilled to accom mo date
two 6-32 mounting screws to
hold the antenna po le at i ts
lower portion The mount 
ing holes were drilled 7.62
ems (3 inches) apart. This
method of construct ion fa
ci litates movi ng the aerial
around in the house (and
cellar), Ease in moving it
also proves useful in por
tab le camping type of oper
ations. See Fig. 1.

Since the plug-in portions
of the pole consist of cop
per-plated ferru le-li ke fas
teners, these were taped
over to allow the magnet
wi re to be wound over the
metal portion and st ill have
a measure of good insula
tion , A length of #1 6 enam
eled wire 42.6 meters (140
feet) long waswound on the
pole as indicated in Fig. 2,
Since my antenna was in-

-1

tended mostly for indoor
u se, t he pole was not
wea therproofed.

The antenna has bee"
lo aded on the 60-, 40-, 20-,
15-, and 10-meter bands by
means of a random-w ire an
tenna tuner. However, es
pecially on the 8O-meter
band, a very good ground
ing system is important. An
swr rat io of less than 1.1 to
1 has been achieved on all
bands.

At my location the aeria l
grounding system has taken
the form of a w ater-pipe
ground plus a counterpoise
wire about a quarter wave
long. The counterpoise was
cut pr ima rily for t he
8O-meter band and made to
extend around the radio
room floor. Care must be
ta ken, as the end of the wire
becomes hot with rf Be
cause of the importance of
good ground ing tech 
niques, fol lowing are some
observations on developing

20 ' •• " ")
. , Z ••(I /I"I
Sl'totn ' $

good grounds for indoor or
portable operation .

A bad ground system re
sults In difficulty in cou
pling the transmitter to the
antenna and creates poor
harm onic suppression re
sulting in TV I and RFI. This
is due to (1) creat ion of an
additional impedance leve l
becau se of t ransmitter
c ha ssis -s vs tern -to-grou nd
impedance, (2) loss of rf
power in poor grounds as a
resul t of rad iation in the
transrrut ters power cord,
cabinet , and ground system
itself, and (3) partial loss of
effect of chassis bypassing
resulting in harmonic cu r
rents rad iating out rathe r
than being bypassed to
ground becau se the chassis
is not then at ground poten 
t ial.

The fi rst and easiest ap
proach to a good system is
to connect the ground at a
metal cold water pipe. This
shou ld preferably be done
at the po int where the pipe
from the local water suppl y
enters the dwell ing. Anoth
er usefu l ground point is the
metal pipe feed ing the out
door garden hose. (Be sure
that the piping is of metal
and not of plasti c as it
somet imes is.)

A counterpo ise wire (o r
wires) is most useful (and
many times an additional
necessity) as an alternat ive
to obtaining a good ground
system. That is especially
t rue in outdoor portable
use or when setting up a rig
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" Proga l . ,BJe Ibcr Q:)ltf.....
'Rn Y J CW Control
'Home Automation

CONTROL
IN • • • •

•
BASIC -- '
FOR $169.95

. . Jus t a Terminal

No Need For
-As s em bly Language
-neveicoment Station
-Expenslve Test Gear

APPLICATIONS:
'Heating Control
' Home Secu rity
' lighting Control
" Speech Synthesis

JARR Z8 Controller Peripherals:
" Eprom ProgrammerlCasselte Interface (Model II ZS-ECI)
"24 line Parallel 110 Card (Model II za·PIO)
"S Channel Relay Con trol Card (Model II Z8-ReG)
"2 Channel Temperat ure Sens ing Card (Model ' Z8-TSq
" Breadboard Interface Card (Model . Z8- BIC)
"Speech Synthesizer Card (Model" Z8-Ssq

Development of a control program is easy!
By ut ilizing simple BASIC commands, create a program
to accomplish your specific task. When "our program
does what you want, simply download rom RAM 10
EPROM . From, then on, whenever the Z8 contro ll er
powers up it will automallcally execute your contro l pro
gram.

With the Jarr Z8 Controller, 1000's of
dedicated microprocessor contro l applica
tions can be realized.

INCLUDES:
"Tiny Basic Mon itor ' RS-232 Serial line
"TimerfEvent Counter · 14 Paral lel 110 lines
"4K User Eprom or Ram " Expandabilily !
' Over 200 Pages of Documentation

JARR CORPORATION
" We Make Control Easy"

,
11Il1I1II1I1II11I1II11I1I 111I1I 11I

THE JARR Z8 BSC CONTROLLER
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FOR INTERFACING TO:
"Sensors "Displays " Keyboards " SCR's
"tnece 'Relays " Switches"AJD & Dr'A

91 27 Benavides SW
Albuquerque , N.M. 87105

(505) 831·0221 ,,,"

Call, Write or Circl e reader service number
for detail ed information on the JARR Z8 Con,
trol Famil y,

band . It allows fo r use of al
most any wire length for all
amateur bands.

The antenna cost for
basic materials was four dol
la rs for the bamboo pole
and two dollars and a half
for surplus enameled mag
net wire. The latte r was easi 
Iy obtained from a loca l
transfo rme r repair co m ,
panv.

As to antenna efficiency.
with an output power of 20
Watt s on 80- and 4O-meter
CWo with the aerial in my
cellar rad io room. consiste nt
re ports of 5-5-9 to 5-7-9 have
been received at medium
d ista nces. This performance
indicates that with place
ment of the antenna out
doors. it should perform as
well o r better than the com
mon 30-foo t base-loaded
ve rtica l, The six-foot helica l
antenna thus has the advan
tages of compactness. ease
of installation. and physical
durabil ity when the aeria l
has been ca refu ll y weather
proofed.•

..
/ r,

" . ~ •--" /Y•
• •..;:.;; .

-~ l, ,- ,",".,. ,.,
••

"

in a hotel room when t ravel 
ing . The counterpo ise con
sists of one or more wire s
co n n ec te d t o c h as s is
ground . Each of the wires is
cut to a length equal to .2 to
.25 wavelength for each of
va rious bands. The wires
may have to be trimmed
down a little at a time to get
the most efficient ground as
ind icated by swr readings
whil e the tra nsmitter is
loaded into the aeria l. How 
e ve r, the surest way of
c heck ing out the total sys
tem is to use an antenna im
pedance bridge.

Either o r both of the
ground ing methods just de
sc ribed plus use of an effi
c ient ra ndo m-wire antenna
tuner will help load thi s heli
ca l a nte nna on all bands.
With regard to the random
wire tuner. every rad io ama
teur should ha ve this a c
cessory. It makes for more
flexibility in antenna epph
ca tion. no t limit ing the oper
ato r to a parti cula r type of
a nte n na and o pe ra ti ng

This service will be available nationally. Lab tested & time prOYef1
modificatiOns professionally installed in your amateur Handy-Talkie 2M,
220. 440, MH2 transceiver by Henry Radios warranty technicians

(KNOWN AS "A&W PRODUCTlONSj

~ '2Jar
HAVE ALL PL TONES AVAILABLE AT YOUR FINGER TIPS
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2.300 MHz Amateur Downconverter ...213

Unequaled in performance at any p r i ce .

· 55+ db system gain. • Highly sensitive for very weak signal
• Special image reject ion circuitry reception.

gives addit ional 3 db improvement • Tunes 2000 to 2500 MHz.
over other designs. • 120° low noise amplifier in front end.

• Unique temperature compensation • Complete with power supply, cables
c ircuit gIves high stabili ty. and mast mount.

· HI ZOOI = tcta t absolule ull imal8 pe,forman<:8.

$ 149 .95

API ELECTRON ICS
P.O. Box 4532

Las Vegas, Nevada 891 06
(702) 386-7029

-
FLE 1

ILl Y

I

I

I

·bu;tt biinw, to last kMlgVr.'

Morkemg Depa Ii lent
3SOO NW 114th Stroot

tvIiarti. FL 33167 USA
Teieph:Jre. (305) 561>-2200

Telex: 51-2478 (INUl) ...252

nothing but quality components
tt'Yougrout. This attention to detaij
benefits you by pravidng better per
formance and a more dlIc:i:lIe
cnte-rc.

In cddition. dB-Goin cnterocs ore
backed by a warra nty that builds
confidence. You can take OU" word
for it because 0l.I" name's on it.

Thats why dB-Gain ant~ae
blAt better to jest Ior"gef. For
information cal (305) 566-Z200 or
write today. Deqler inqL.ties
welcome !

"Craftsmanship" is not Just
another buzz word at
d B-Goin. It's the REASC>N
w e're il busress.

At c.e-Gcin. w e oeoe 0l.I"
setves on p-odu::ing the finest
quality commercial grade
anternas fO( use by AmatEllJs,
Busi"less and GoverrYnent.

Let s toce it!~t I-k:rn
operators have thouscnds of
doIc:J"s invested il their eqUp
rnent. The true test-sigrcl
peronrcrce-con only be as
good as the onte-rc. Trot's
why dB-Gon cbesn't cut corners
at the e speose of q.JClity.

In fact ccmmerdal g rade is the
ONLY gooe at d B-Goin Sefbus
Amateurs demard it.

For example, check out the
fl"lClbie antema 0spI0yed il ttis
ad (AwlOOIe " 450 MHz. 220
MHz crd 2 6.10. 15. 20 ard
40 rreters) From the rugged
stairiess steel 'Nhlp to the
heavy gauge fiberglass
col rouorg-youl find

-Gain
Because we build'em better

to last longer!

,..--------------

BRITTS TWO-WAY RADIO
2508 N. Atlanta Rd.
Smyrna. GA 30080

(404) 432·8006
1·8OQ.241.2027 - no

Prices and s pectucenons subJect 10
change without notice or obligat ion.

Software Jcopyright by AEA.

AEA once again breaks new
ground in the code com
munications field with the
new model MBA·RC reader/
code converter. The MBA·RC
decodes Morse. Baudot or
ASCII signals off the air and
displays them on a large 32
character alphanumeric
vacuum fluorseent display. In
addition, it will output Morse
code for keying yo ur transmit
ter. It will also generate Rny
(Baudot or ASCII AFSK two
tone output. (170 or 850 Hz
shifts.) Any of the acceptable
input codes can be converted
to any of the spec i fied output
codes (any speed to any
speed). If you have any of the
common Baudot RTTY ter
minals as an example , you
can now send and receive
Morse and ASCII with your
keyboard and printer. You can
even generate ASCII or
BAUDOT RTTY using your
Morse hand key or memory
keyer.

AEABr ings you the
Breakthrough!
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Nick rf'S1a K6K rs

6-IlIJ Domimcil Ih enut'
(~Pff'S~ (A 911610

Build This Cornerless Quad
for 2 Meters

Here's an antenna that you can cut corners on.
A I/ you lose is high cost.

A little over a year ago
my oldest son, Nick,

now KAbO XP, expressed an
interest in becoming a ham
After dusting off a lot of
vacu um tubes, it became
clea r that some new eq uip
ment was In orde r. Among
the things purchased was a
pa ir of two-mete r hand-held
transceivers.

Back on two mete rs after
ma ny yea rs, I wondered
whe ther I could wo rk some
DX a nd co ntact myoid

friend Tom WAbHO. Tom
lives some 50 miles awa y
across l o s A ngeles. Our
fi rst contact was via re
peater but left a lot to be
desired in a rag-c hew. with
timers, QRM, and breaks to
contend with. Afte r spe nd
ing a modest fortune to re 
equi p our ha m shack, the
prospect was dim fo r ob
tai ning a linea r o r eve n a
co m me rc ia l hi gh -g ain
2-me te r a nte n na. Enter
l C4ElQ !

It is the a nswer to the
question of how to boos t
you r signa l a nd rece ption
on 2 meters at the lowest
cost . If you have a low
powe r hand -held and wa nt
to use simp lex across sub
sta ntia l loca l distan ces, as I
did, o r an SSB transceiver
and are looking for the real
DX. then lC·n lQ is for you

It stands fo r low Cost
a-Element l oop Quad. The
a ntenna design is based on
th e 4-element quad but
w ith so me im p or ta n t
changes to cu t costs a nd
simplify const ruction . A
well-stocked junk box may
con tai n a ll the necessary
par ts. Even if you have to
bu y all the parts new, ex
cept for an e nt ire case of

wire (which you wi ll need
on ly a sma ll port ion of). the
expense will be under
$1000

Construction

My tnp to to the junk box
yi e lded so me J f4 -i nch
schedu le 40 PVC pipe left
over from a sprinkler system
installation and a quantity
of #8 aluminum ground wire
(Rad io Shack #15-{)3b) left
ove r from groundi ng my
low-band rig.

Since I was interested in
the design which would
have the best chance of be
ing self-supporting, I decid
ed to make the elements
loops instead of squares.
This has the added adva n
tage of allowing adjust ment

The LC4ELQ.
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The cut T being positioned on boom. The hose clamp is one
of rwo which will be used to secure the T to the boom.

)
I
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and spa cings until the anten
na provided a nearly perfect
match to the transceive r
across the entire 2·-mete r
ba nd . This gave me a proto
type an tenna with a few ex
tra ho les in the boom. The
final lengths a re shown in
the table of e lement lengths
Be su re to note that the
table gives the length be
tween the 9O-degree bends
and not to the tip of the
wire. I recommend that you
fo rm a 9O--degree bend and a
sma ll bolt hook on the end
of the wire a nd then
measure to the next bend
point. Make the bend, a llow
ing e nough wire to form the

Fig. 2. M ount ing patrern for elements.
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#8 by J/4-inch sheet- meta l
screw wa s inserted in each
side of the boom. Ea ch
screw has a pair of 1/4·inch
washers and a #8 washer.
nea rest the head, mounted
on it. When the driven ele
ment is mounted. the shie ld
and cen te r cond uctor of
SO'()hm coax are connect
ed. one to each screw. The
screw ac ts as a te rminal to
connec t the coax to the an
ten na. Solde r or crimp #8
spade lugs to the end of the
center conductor and shield
to ensure good attachment
to the a ntenna

To tune the antenna, I ad
justed the element lengths

The end o f each element should look like this. Length
measures in the table are from the 90° bend to the one at the
opposite end. The hook is not included in the dimension.

WU S UR[ TO 90" 8["01
100 fOOT ,roclUO£ 80'"' I000O<$ 1

Fig. 1. Element setup.

mounted the -t -toot lengt h
for the boom in the U
shaped crad le for med by
the remaining top of the T
using a pa ir of 1-1/2-inch..cJ i
arnete r ho se cl a mps The
hose clamps can be loos
ened to allow for rota tion of
the boom fo r vertica l o r hor
izontal polanzat ion.

Three 1/4-i nch holes were
d rill ed through the boom,
one for the re flec tor and o ne
for each of the directors. A
5/64-inch hole was dri lled
through the boom for the
driven element. A 1/4-inch
by 2-i nch hex-head bolt wa s
passed th rough each of the
larger holes With a pa ir of
fla t washers on each side of
the boom. The sma ll hooks
at the ends of the elements
were slipped between the
washers at each side and a
nut used to faste n the
assembly.

For the driven e leme nt. a

Formin~ the bolt hoo/.. and the Y() O bend.

of the element size without
the constant adjustment of
corner s This in fac t proved
wry handy a t the tune-up
stage. OU t' to the stiffness of
the #8 wire. ad justing cor
nNS would have made the
antenna look like it had
been salvaged afte r bei ng
hit by a tru ck

The next step was to
prepare the boom and mast.
I cut the 10-foot piece of
PVC into a -t -toot and a
e-foot length. I also cut the
top bar of a PVC T joint in
half lengthwise. The stem
portion of the T was glued to
the end of the B-foot piece
of tubing to form the mast . I

l-our pieces of the wire
were cut to length for a
driven element. a reflecto r.
and two di re c tors . The
lengths we re determined as
in a z-meter qu ad design
such as IS found in the ARRL
Antenna 800k, plus 1 inch to
allow for forming hooks at
the attach points. less the
length of the bolts through
the boom for the refl ector
and d irec tor elements In
those three elements the
1/4-inch by 2-inch bolts se rve
as 1 rnch of the reso nant
length. Each element was
then formed into a hoo p
with the ends ben t at 90
degrees and then bent to fit
around the bolt and screw
heads.



antenna st raight down the
boom, a length of f ish ing
line runs along the 9,12, and
3 o 'c lock posinons. A knot
was tied at each element
with a slight Inward bend of
the wire at the knot point to
retard sl ippage. The ends of
the three pieces of fi shing
line were t ied together and
then passed through spare
holes at each end of the
boom. George NoH A, in
testing copies of the anten
na, found that squareness to

200"' ''

'00 .."

Fig. 3. Feedpo int s for horizontal and vertical polarizat ion.

~.,',...,' ",.
POlloT I ItOTAT[
A~O~HO 800" I

hook around the bolt or
screw, and then cut the en
ti re piece off .

In mak ing the SW f mea
sure rnents. I noticed that the
relati ve motion between the
elements wa s enough to
change the swr. To prevent
this I added three pieces of
fishing line ti ed to each ele
ment and to the ends of the
boom which extend beyond
the e lements, If. fo r exam
ple, the loop is fed at the b
o'cl ock point looking at the

" QIl ' ZO HU. L

-

The LC.JEL Q antenna mounted abo ve the tribander.

Element ioined to boom. Note the pair of wa~hers on both
sides o f the boom with the element between. 1Yz -inch bolts
are shown in this picture; 2-;och bolts make installation o f the
nut easier.
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Fig. 4. Antenna pattern measured b y N6FfA and KD6EH in
millivolts of signal. The LC4fLQ was used as the transmitt ing
antenna and rotated to produce the pattern.
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Been wondering what
those "chlrp-chlIp" signals
were around 140757 They're
AMTOR, AMateur Teleprtnt·
ing Over Radio. European
hrnmshavebeene~oymg

the benettts of error tree RTTY
tor sometime. (It's a must for
commercial Maritime traffic.)
Now, U.S. Amatews me on the
threshold of a new era of
RTTY.

Old problems 01 QllM.
QRN, Be QSB are gone! 11 a pro
pagatlon path exists. AMTOR
wlll get the message thru 
wlth no "hits" - "n ewspaper"
perlect copyl

Two modes are avan
able, AMTOR mode A
transmits a three character
block specially coded so that
the receiving station can re-

cognize an error. The three
character block Is repeated
unW the receiving statlon
conllrms reception by reply·
ing wlth the proper control
code signal. Flawless print Is
possible wlth thls "hand·
shake" style operatlon.

Mode B. "FEe" or Forward
Error Correction. Is actually a
time diversity mode where
text Is repeated and inter
m1lI:ed in the transmission.
The receiving statlon un
scrambles II and prints the
clear text. Thls "b roadcast"
mode allows more than two
stations to communicate. It's
more effective than conven
tlonal Baudot or ASCII, but
not as rellable as AMTOR
mode A.

The actual DATA transler
in either AMTOR mode Is

nomlnally equivalent to con
ventlonal RT I Y at 50 baud,
or 66 WPM.

A receive only "Usten"
mode is also available for
reception 01 mode A data by
a statlon not directly in
volved in the "hand·shake"
communication

Start wlth a new AMTOR
ACT·I, ATR·68oo, or update
your present system.

Mlcrolog Is ready wlth
AMTORI Give us a "chlIp" at
Mlcrolog Corporatlon. 18713
Mooney Drlve, GaIthersburg,
MD 20879. TEL (301) 258-8400.
TELEX 908153

MICROlOG
INNOVA TORS IN DIGITAL COM M'UNICAnoN
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Parts list

Quantity Price Description Source
1 $2.19 to-n . piece of J/. ~ Hardware

schedule 40 PVC Store
1 .39 3/.0 • PVC T·shaped Hardware

lilting Store
2 1.18 1Vl· hose clamp Hardware

Store
3 .7' V. ~x2 ~ bol t Hard ware

Store
3 .1' V. ~ nut Hardware

Store
16 .80 'I. ~ flat washer Hardware

Store
2 .10 ItS sheet-metal screws Hardware

Store
2 .10 #8 flat washers Hardware

Store
27 feet .8 1 #8 aluminum ground wi re Rad io

Shack
35 feet .14 .12 monofilament fishing Sporting

line Goods- -
$6.61
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Element Wire Lengths

length In Inches
hom 90 0 Bend

to go o Bend

73·318
74--318
79
83-114

use a comme rcia l silicone
sea la nt to cover them.

tv were made. The antenna
was then clamped above my
tr ibander at 40 feet. Sw r
tests were then re pe ated us
ing a Bird model 43 Bot h
sets o f test result s are shown
in the table s.

With the help of Judi
WBbSKl: , I m ade the first
pattern c he ck. It indicated a
front-to-bac k ratio of 20 dB.
The dat a is al so shown in the
table. The d istance between
o u r QTHs is abou t 4 m ilt'S.
N6FF A and Greg KDbl:H
made the radiat ion pattern
gra ph shown from the mill i
volts of signa l measured at
Greg's location about 12
mile s away from N6FFA.

Performance

Yes! I was abl e to work
WA6F10 simpl ex at ne ar ly
full-quieting a cross the
los Angel e s QRM with 1.5
Watt s. This same power lev
e l ha s easily provided reli 
a b le ne arl y full -q uie ti ng
com mu nica t ions via repeat 
ers lo ca ted in other cit ies
nearly 200 miles away. My
QTH is situated on fla t land
at a bout 50 feet a bove sea
le vel so o u r own elevation is
no t a facto r Severa l o ther
local hams have built and
used the antenna on both
FM and SSB with e xce lle nt
results , I co nsta nt ly receive
the comme nt o n the ai r,
"You're tha t far away a nd
just using 1-5 Watts; tha t's
some a nte n na !" Try one
for yourself and see what
I mea n

Conclusion

The l C4ElQ is hard to
beat for return o n your dol
la r investment for e ach Watt
o f effective radi ated powe r.
The ease o f a ssembly beat s
a nyt hi ng with sp rea d e rs ,
O ne fellow says he has bu ilt
seve ra l a nd it now takes h im
much less time tha n the 45
minutes that he spe nt on the
f irst.

If you 're interested in min
imizing your time in con
st ruct ion, drop me an SASE
asking for information o n
a pre -cut and -drilled kit
ve rsion.•

S.MetSf" Measured
Antenna Patlem

wa s on the sid e, 3 o 'clock or
9 o 'clock looking down the
boom , This gave me vertica l
polarization. For horizonta l
polarization. place the feed 
poi nt at the top o r bottom o f
the loop, b o'c lock or 12
o'c loc k. With vertical polari
zat ion. NbfFA did not ice a
reve rsa l of the deep rear
side no tch in the pattern,
depending upon wh ich side
the feedpoin t was o n.

Degrees dB over 9

o (lront) 30
15 28
45 28
75 28

135 10
165 20
195 -(back) 19

225 20
255 25
315 25
34S 26

Testing

Initia l tests wen' made
wit h the ma st held by rubber
bands to the desk drawers in
my shac k and the boom b
feet o ff the f loor. Re adings
were taken o n a Swa n VH~

reflected-power meter. Also
c hecked was the perfor
ma nce in vert ical and hori 
zonta l polar ization, and
rou gh check s of dire ctionah-

Dislance
In Inches

6
11-314

8-518
14-118
. 7

Measured at
40 f1 (Bird)

1.45
1.25

< 1.14 "
< 1.10 "
< 1.10 "
< 1.10 ·
< 1.10 ·

1.22
1.35

Polarization

What would you like ?
Since I wa s interested in FM,
I wanted a verti ca lly-po lar
ized a ntenna. 1 rotated the
boom so that the feed point

Measured Swr

Final Ad justment
Values (Swan)

1.35
1.20
1.00
1.00
1.00
1.10
1.30
1.40
1.55

"Lowest reading on chart

To

Directo r it2
Director #1
Driven Element
Reflector
Boom End

Element center-te-ceeter Spacing

Frequency
In MHz

144.0
144.5
145.0
145.5
146.0
146.5
147.0
147.5
148.0

From

Boom End
Director 112
mrectcr st
Driven Element
Rellector

Element

Director #2
Director #1
Driven Element
Reflector

the boom and pa rallelism of
the elements to e ac h other
redu ced the re ar lo be of the
antenna . That means you
shou ld do the best job yo u '
ca n in these areas For long
last ing prote ct ion of your
co nnect io ns, wrap ea ch with
e lec t rica l tape or, better yet.



step up to the best•••

li thou t doubt lR-l Is t he rep eater value leader! Compare its
u tstanding per fo rmance with any repeater -- then look at
s prlce.lR-l fea ture s include individual die-cast shielding
f recei ver and tran smitter p lus a separately shielded
-stag e receiver p refi lte r for pea k pe rformance In
arsh RF environm ents • Front panel metering of
II vital fu nct ions . CW iden ti fier • Sym metric
ard lim iting for clean natural audio • Lo w
ower MOS control logic • Even the

abinet is included -- just plug in and go!

INKING? The LR· I is also available with
an tral ci rc u itry fo r Lin k Tran sce ive r
.perat ton . Now Hnl: re peate r sites with the
le xible cont rol capabil i ty you've always
vented .

ilGH rOWER? Our PA-75 power amplifier is the
;ham pion ! Ruggedly built to give years of dependable
apererton in continuous duty repeater service.

Mark 3C repeaters and controllers have no
equal in performance. Both units featu re
auto patch. reverse autoparch . autodlal. 13
Morse messages and a total of 39 func-

tions, Bo t h feature microprocessor con t rol
and both have been proven in t he fi eld from icy

A laska to tropical Brazil. A M ark 3C su percon t roll er
can make any repeater a super per former, The Mark

3CR repeat er is in a class by itself. It combines superbly
desrgned RF circuitry in one hand some package, It is

without doubt the world 's most advanced repeater!
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ICOM Handhelds
The Transceivtrs. The IC·lA features
lull coveragl! ot tfil! 2IIlI!ter ham blind.
The IC-JA coven 220 to 224.99 Mhz.
and me IC-4A, 440 to «9.995 Mhz.
Each comes wllh BP·] Ie<:hargabli!
battery, AC _.11 chargl!r,llex antenna,
earphone. wrist strap, and bi!/1 clip.
AccessorIeS are Inlerchngabli!. Slide
on, lemovable balte" pack alkl_s
Quick change and may be chalged
while removed Irom transceiver.

2 merers: R'lular SALE
IC·2... 15/1.5_ 2m HT/ batt/ _all cgr $ 23950 214'1
IC-2AT .15/1.5w 2m HTlbatt/cgrITIP... 269.50 219'1
220 MHz:
IC·3 220 HT/balt/wall cgr 269.95 229'1
IC-JAT .15/1.5w 220 HT/ balt/ cgrlTIP 299.95 239'1
440 fo.,iHz:
IC-4A .15/1.5w 440 HTlbalt/walt cgr.•. 269.95 229'1
IC-UT .15/1.5w440 HT/ balt/cgrlTIP 299.95 239'1
H~nd·held Accessones: Relular
BC·25U Exira 15·hour wall chargel SlO"
BC-30 1 /1~hour drop·in charger lor Bp·213/5 6,..
BP·2· 4SO l1li, 1.2v 1w extended time baltery 3!1l'
BP-3 Exira standard 250ma 8.4v IS. baltl!ry 2!1l'
BP-4 Alkaline baltery case 1211
BP-S' 4SO mao10.8'1 2.3w h.gh power baltery 49l"
· BC-JO required 10 charge BP-2 & BP·5
fA-2 Extra 2m f1elible antenna 10"
CA-2 Tdescoprng 1'-wavt! 2m antenna 10"
CA-S ~-.a vt! telescoping 2m anll!nna II"
CA-3 Extra 220 IIellbie antenna 9lJ
CA-4 utra 440 f1elible anlrnna 9"
CP-I Ogaretle ~ghtel receptaclr CNrget' 101 BP·J.... 9M
DC-I DC operabon module 1Jl'1
HM·9 Speaker/llllCrophone 34le

lC· ZA leather case without TTP cutout 34"
lC·ZAT Inther case with TIP cutout 34"
Ml· l 2m B ilOw HT amplifier (Reg. $89) SALE 19M
Ml·25 2m 20w HT amplifier (Ret $I!J9lI SALE 179"
M~rine band:
le-Ml2 12 ch Marine hand·held SPECIAL $199"
Misc. accessories:
24·PP 24-pin accessory p1ug $ 410

BC-10 Memory back·up; 551112011301140 810
BC-20 Needs & DC·DCcharger lor porlables 57'0
BU-I Memory back-up, 25AI290A/490A 3810
EK-2 Relay box w/ marker; 720AI1301101 341O
HM ·3 Deluxe mobile microphone {specily radio) .. 1110
HM·5 Noise canx mobile mic rophone, 4 pin 34"
HM-1 AmL)hfled mobile rmcrophcne. 8 pin 29'"
HM -B Icuch.tcne mic; 2S5AI260A. 8 pm 49"
HII·IO Scan me: 2SSA/260A/290A/25A 39"
HM-II Scan mic.; 49O/25A/29OA ...... .........•.. 39"
HM ·14 Scannlng/TTP mic; IC·25A/45A. 31"
SII-2 4·pm eecnet desk microphone: SSlD 39"
SII-5 pin electret desk mIC.; 251A1451 391'
HP-I Hi!adphones........•........ ... .. ............... 34"
Mobile llIount !specify radiol !9"
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~ +...
'"
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,~--'.. ......
)• -. • ,,.k '"• ...- • ;;j!." ,~ J • • ) • j.J •

Shortwave receiver : Regular SALE
R-70 100KHdOMHz digital receiver $749.00 649'1

EX-2S7 FM unit... 38.00
FL-« 455 KHz SSB liltel 159.00 129"
FL-63 9 MHz 2SOHz CWlilter 48.50
SP·] utern~l speaker 49.50
£l-299 (COO) 12Yoption.......... . 995

AES STORE HOURS
Mon. thru Fri. 9·5:30; Sat. 9-3
E-X-P-A-N-O-E-O WAYS HOURS
Milwaukee WAYS nne 1-800-558-0411 answered
evenings until 8:00 m. Monda thru Ihursda

IC-251A • $SO REBATE
low AES Price + $$ back from ICOM
Hurry! - offer ends May 315t, 1983

VHf/VHf Mulli-modes: ReClllar SALE
IC-251'" 2m fM /SSB/CW Xcvr /AC ps $749.00 S99t1

IC-5S1D BOw 6m Xcv!. ... .. ... .. .. 699.00 S99'1
PS·20 20ASWitching ps/spkr 229.00 199"

CF-! Cooling I~n lor PS·20. .. ..... . 45.00
E"-106 FM adaptor 125.00 112'1

IC-451'" 430-440 SSB/FMlCW xcvr/ps 899.00769'1
IC-451A1High440·450 MHz Xcvr/ps 899.00 7691S

AG-I ISdb prea mp for IC·451,6., ..... 89.00 79"
IC-290H 25w2m SSB/FMXcvr. TTP mit 54900 48911

IC-560 lOw 6m SSB/FM/CWxcvr 489.00 43911

IC-490A lOw 43Q.440 SSB/FM/CW Xcvr 64900 57901

VHF/UHF FM : Regil lar SALE
IC-25A 2m. 25w.up·dn·ttp rmc,gm lees$359.00 31 9'1
IC-2SH as above. but 45 watts 389.00 349'1
IC-2S'" '12model: 25w.ttp mlC.red leds 349.00 219"
IC·45A 440 FM lcvr. lOw. TTP mic 399.00 3S91S

IC-22U lOw 2m fM non-dlglul XCvr 299.00 24911

£l·199 Remote Ir!Quenc, setecte; 35.00
VHf/VHF Pon~bles: Rel ulal SALE
IC-202S 2m port. sse Xcn. 3w PEP $219.00 249"
IC· 505 3/10rrr 6m port. SSB/CW Xcvr 449.00 399"

BP·IO Internal nlCad battery pack... 19SO
BC·I5 AC Charg!I 12.SO
EX-241 FM UAlL... . .. . .. . ... . .. .. . .. . 49.50
LC-IO leathel case 34.95

IC-402 4321lOrt. SSBxcsr. 3w PEP 389.00 2991S

IC-3PS Power sllppl, 95.00 1915

IC·20L 2m amp. lOw PEP 01 fM 98.00 19"
IC·30L 432 amp. lOw PEP/FM 105.00 94"

- r · ~ - .-.,
- .~ _ :r'") _ ::: --, ,, ,

• .. .._--- ~.

~
::F::.. :,.

~ l .:.-- ..... X j~. M -• • ~ • , -- • -- - 0 0 0 \. -,- ----

HF Tr~nKe;vers : Relular SALE
IC-73O 8-band 200w PEP lew w/llllC ... $829.00 649"

fL-30 SSB fitter (passband lun.nll... 59.SO
fL-« 455 KHz SSB fitter 159.00 129"
fL·45 500 Hz CWlitter....... ....... .. 59.50
El·195 Ma rker unll... ........ .. .... ... 39.00
EX·W2 LOAinterface; 730/2KUAH·1 27.50
EX·W3 ISO Hz CWaudio tille, 39.00
EX·20S rraesverter swilchin ll umt.c. 29,00
HM-10 Mobile scan microphone.... .. 39. 50

$50 FACTORY REBATE
on IC-740 extended umit Apr il 30, 1983

Relular SALE
IC·74O 9-band 200w PEP Xcvr $1099.00 9491'

'5·740 Internal power SIlpplJ 159.00 149"
El-241 Marker unit .................... 20.00
U-242 FMUnlt.. .................... .. 39.00
EX-243 Electronic keytr unit 50.00
fL-« 455 KHz SSB filter 15900 12911

FL·45 9 MHz 500 Hz CW filter .... .... 59.SO
FL·S4 9 MHz 270 Hz CW filter. ....... 47.SO
FL·52 455 KHz 500 Hz CW hiler 96.SO 89"
FL-53 455 KHz 250 Hz CW fitter 96.SO 89'1
M8-12 Mobile moun!.. ...... .... ... .. . 19.5O
HI-IO Mobi le scan microphone..... . 39.50

lC-720A 9-band Xcvr/.l-JO MHz Revr $1349.00 1099
fL-32 500 Hz CWlitle, 59.SO
fL·34 5.2 KHz AM filter 49.50
MB-S Mobile mounl... .. .. ..... ..... .. . 19.50
IC·7072 transceiver unit. 720A/R·70 11 2,50

Common accessor ies; 720/730/ 740 Relular SALE
PS-IS Exlernal 20A power supply $149.00 134'1

n ·144 Adaplor; CF-I/PS· 15 6.50
CF-I Cooling Ian lor PS· 15. .... .. ... .. 45.00

PS-20 20Aswitchingps w/speaker ..... 22900 19901

CC·I Adaptor; HF radio to PS·20 10.00
CF-I Cooling Ian for PS·2O. ........... 45.00

SII·5 8·pin e1e<:tret desk mic •••••••••••• 39.00
5'·] Edernal speaker 49.SO
Speaker/phone patch (specify (lidiDl 139.00 129'1
"'T-IOO IClOw 8·band automatic ani luner 349.00 314'1
"'T·SOD SOOw 9-band automatic ant luner 449.00 399'1
...H·I ~blInd mobile ani w/lunel 289.00 259"
HF line~r "'mplifier R',ular SALE
le-21L 160-ISmIWARC solid stilI! .nur 1195.00 1299

Please use WATS line tor Placing Orders.
For other mtormancn. etc . please use Regular line.
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212-267- 1550
609-234-8900
404-934-9333
817-640-0900
312-595-4910
213-728-7473

5-LEVEL
BAUDOT

RIBBONLESS
EXTEL'

RECEIVE-ONLY
PRINTER

SALE!

$250!
pius tax an d s hippinq

Ribbon less Extel RO Pr inter

'Registe red trademark of
Ex tel Corpora tion

Code: U.S. Baudot
Speed : 10 c ps, 75 baud
Interface: 20/60 mA
• Quiet and compact
• Replaces noisy Model 28

RO
• Natio nw ide serv ice avai l

able from RCA Service
Company

New York
Ph iladelph ia
Atlanta
Dal las
Chicago
Los Angeles

Write:
J . H. Bell
RCA Service Company
Bldg. 204-2, Route #38
Cherry Hil l. New Jersey 08358
Or call co llect the RCA Data
Services Regi on Office in
yo ur area :

non

Attention
radio

amateurs!5 modes plus
hourly chime

dual time
shows GMT 6;

local time

4 modes plus
hourly chime

5 year lithium
battery

Independent
analog/digital

12{24 hour time

12124 hour time

ACI's new HAM-lI's functions Include local
time, a second time lone for GMT, c ount
up and count down stopwatches, a larm,
hourly chime, and high brightn ess
bac klight. The speclctm-nmcnon display
shows a fwc-crpnc day of the week,
dlgltlal day-month. a nd sho: digit time In
tne main display. The second lime l one
d isplay shows mode (T2). rou r digi t rccct
flme and six digit GMT (or any other l ime
zone). II's Ideal lor contests and logkeeplng _
The HAM-II. like Us p redece ssor the HAM-I.
It buill rugged fa lost wfItI a scratch resstont
mlnerct g loss crystal. The HAM-II case Is
cersccrecocte. wafer resistent to 2.4 ATM.
and the polyurethane bend remains flexible
even at very low temperatures.

ACl's HAM-III breaks the ana-dlgl price
barrier w lfh a rug ged and functional. yet
hcndsome watch for hams. It combines
Independently lunctlonlng analog and
d lglfal timepieces. bofh wlfh q uartl
c rystal accuracy. While the analog
section Ison local time, the digita l section
can display your choice Of month-do te
day, six digit time (Id eal for GMT) with a
12/24 hour option, alarm time. o r six dlglf
chronograph. The HAM-III Is b uill rugged
with 0 scratch resiste nt crystal, die cost
case. stainless steel band , and German
lime movement. The HAM-lilis water resetont
fa 2.4 atm. II's available wlfh a while lace
and stainless band, or goldfone toce a nd
stainlesslgoldtone band.

SPECIAL OFFER
buy a HAM-II and a HAM-Ill and get

a 10% discounf oft the HAM-III
HAM-II $22.95 HAM-III .. _ $49.95
HAM-H1lstalnless-gold . _ $59.95
odd $3.00 per order lor shipping a nd
handling. CA. residents ad 6'12% sa les fax.
VISA, MIC accepted.

To order. call or wr ite :

mJ
Ad vanced Communlcoflons Inl'l

2411 lincoln Avenue
• Belmont, CA. 94002

... 448 (415) 595-3949

WORLD TIME
WATCHES

the newest and best watches
..-449 for hams from ACI

, 1012.00

.. . 1l89.oo
, . ,285,00

. , 150.00
. .. . 311.00

... S39oo

. S369 00
. 3t1l00

, . ,39,00
. ,. ,. 19!>,00

. 2411.00

..... 1999 ,00
. 409.00
. 250.00

. .. ,S3S,00
.... . . . . 18.50

....... 19300
,. 110 .00

.. ,. sm oo
, ... , ., . 4511.00

, ., . ,19,00

Mon-Frl8AM-e,M
sat IAM·3PM

, ..... , . ,S11 9,00

, .c.1I
. 309 00

, , :l1l\I00

.. , ., 239 00
. , ., . 2O!l.00

$290 00
.. n oo
.. 25.00

. ..... , ., . , . 311.00

. ,CI II
1.095 .00
.. 945 00
, . &411,00

. . . . 215 .00
......... 235 00

. .~,oo
. 419 .00

........... , . 515.00

808 N. M.ln
E'IIn.vlll., IN 47111

.. 11711.00
. . ........ . 225 ,00

.. ~oo
, 3l5oo

. ,93,00
.. ...... :lS00

, ., .. . . . , . ... , $2,49!>.00

, , , . 12.~00

AIEA Prlc•••"" .....".1>1111, Su~11O c~.~,.

Cpo! N. .. COmp yte<lnt.""CI . . , ., . .... .. ..•. .. , .Cln
"'B ·~O _de' ., ., ., , ,$259,00
M8A·RC Rc.lCod. COIW. XII'll 38!>.OO
Iollol-2 IoI",..l,llllo Ultlmot. ~.,." l o1!i.OO
CK·2Cont..t M""lH'y IlI,I.. , 120 ,00
KT-2 " "y. r'''.lno, . .. ll!l.0ll
BT·' Tr. ln.. , . . . . .. .. .. . . , .72.00
H ot Rod A ntlnn. , . . H.i!>
ALUANCE
H0 1J (10 .1 oq . II.) Acteto, _ , ,$W.OO
U·1OO $ ml ll Rot.,o< _ ,05.(10
ASTlION
AS'''' 5·1 ",,, Po Syp"I" ,U'.OO
AS I2.l 11- '2 Amp Po",., Suppl, ,. _ &i.DO
RS20... 16_20 Amp Pc... , Suppl, . . . . . . . . . llII .1XI
flS 20M te-2O "'mp .,Irne'''' .. , 1011.00
flS 35A 25 _35 Amp . , . . . . . . . . , 135.00
flS35M25_35 "'m p .,lmel... , , ., 149.00
flSloOA 37_1oO Amp . , . . . . . . . , 199.00
flS loOM37-1oO ...mp .,Ime l... , , . ,225.00
AlDEN
PeS 4000 2MXC.r, ., .
PeS 300 He r>clheld . ....
FoldlOd Dipole flO.lO Me'e ' .
BENCHER
BY·1 P.odle , . , ..
lA·t· B. I ~n , , . ,
BUTTERNUT
HFe V 80-10 Me'e ' . e l1 lc . l . . ,
CUSHCRAFT
.l3 T,lblonde' 3 fl . • .
...4 Trlt>l"de' 4 El , .
~1 4F B Boome, 14 El FM
U· 7·11lM 841e m .
32-19 S«pe' Boome' 19 El2M. .
...flX·2B Ringo R."o-<" 112M , , . ,
OAIW...
C N·~2O 1.8_80 MHz SWR/PW' Ml ' . ..
CN-62OB 1,8- t loO MH, $WR/PW' M" , , ..
ORARE
Till Xc., . . , , , .. $1 .37~,00

Rl"' Rec e l.e' . . , . , ., . ..1.3411.00
TR~ Xe.L , . . . ,. ,. , , ., . e1~00

1 ~ I""n G_n ManltOt . , . . . . . . . . . , .139,00
~O

"'Ipn. 7e , .
ENCOII II (SANTEe)
ST·I U1. P.
ST·44OI. P ,
ST·2201.P ... , ., ., ., ..

'"0S31 001MPTJSTeooo
HY-Q....N
TH7 OXS lEl T,ib.Me<, .,
TH5 MK~S 5El T'It>lMe<
V2S 2 Me l. ' V.tTlc.I, ., .,
Him IV 1~ IQ. 1t. R01. to, .
T2X 20 1Hl. fl . flo'.'Ot . ,

"".Al0 G.ne,.1 eo..'.g. AcYl . , . , . , .
720... G. ne,. 1CoYe'"1I'" Xc." . , . , . , . , . , .
74QXcYr ... , . , ....
730Xe.' ..
2...T2M H. "d held , .
3ATI4...TH . n,Ih. ld. , .. ,
25"'ne.,dl. pley & mlc
mH 2M 11 Mod . . .
251"' 2M 1I Mod e , .. .. ,

".IIT34 4El T, lbe r>cl 841.m, . .
IIT34x e El T,lblor"Kl Bum . ,
1oU.I4a-13LB... 2M l ong Boo rne' , ....
II"' NTRON'CS
Tne F.n,..tlc In,.,toc. tOt CW, RTTY. "'SC II Onl y $ISO!
Solt.,.,e .....ii.bl. ' Ot, VIC 20, VIC &4 , "'PPLE, ...T"'RI,
TReOC , Tigg
Ulll SE"
NLA ·l !50-MM Sle WI'. 2M M.U. Ml

."
989 3KW Roll., Ir>cI~elOt T~ne' , .
941C Tu","' , .. , ..
104 PI .... Du.124h'Cloc_,
3 13 VHF eon. tOt HT. , . , ..
IlIRAGE
BI0t8 , , ... , ., ....
B3018 " ....
ROHN
25<> ." . , , .
SHUIlE
01440 De._ Mle . ,
41#< H. r>cI Mle . ,
TEN·TEC
Cot ..I, F.nl..ue R'U! .
525 .....u,..y..
m 211W Tu","' .
TOKYO HY·I'OWER
HL30V25w mp , .. , . , ., , $63,00
HL32V 8t1>N mp , .... , .1 39,00
HLtlKlV 18t1>N ...mp. . . , , . . lei.oo
HC200T ~n." . , . , , ., ., , . ,89.00
HC2000 2KWTu _ , . . .. . ,. 28ll,00
Send SASE lot 0", New' U..d Equipment U. ,

Pric.. .... FOB E••n••me

112·422.Q231

~See Lis ! 01 Advetfisers on page II . 73 Magazine. May, 1983 37



William R, Stocking W0VM
1030 Weidman Road
Manchesfer MO 63011

Tuned Feeders for Oddballs
To get that good OX you've been missing, add some versatility

and multi-band capability to your wire antennas.

Fig. 1. "Chinese Inverted Ice Tongs" vertical beam antenna.
Tuned feeders could have been used.

38 73 Magazine. May, 1983

The use of tuned feeders
makes possible the con

st ruct ion of a single antenna
that wi ll work well on two or
more bands and which will
load up equa lly we ll on any

1"....TC~ ' ~G

STUB

frequency in each band.
whether the frequency is
pho ne or CW.' Tuned feed
ers wi ll feed "oddball" an
ten na-w i re l en gth s t hat
would be impossib le to feed

Hfl ""

00"rc
SH.C~

)

U

w ith coaxial cable. ' Tuned
feeders also have other ad
vantages that have been de
sc ribed in previous 73 ar
t tcles.'.'. ' Because of these
things, radio amateurs who
l ike to experiment can use
tuned feeders to tryout
m an y differen t anten na
ideas. The one d isadva ntage
of tuned feeders (resonant
lines) is the extra work of ad
ju st ing the antenna tuner.
However, people who like
to experiment usually do
not m ind this extra work .

Vertical po lar izatio n is
not commonly used with
beam antennas even though
it has wort hwhile advan
tages for DX communica
t ion. The purpose of t his arti 
cle is to present some expe
riences and ideas which wi ll
encourage its readers to ex
per iment with vertica lly-po
lari zed beam antenna sys
tems fed w ith tu ned feeders .

It is axiomat ic that at eas i
ly attained heights, vertica l
antennas radiate rf at lower
angles to the horizon than

do hor izontal antennas. '
Thi s acc oun t s for tho se
cases in which vertical an
tennas have made DX con
tacts that horizonta l beams
have been unable to make.

For many years r worked
OX using vert ical antennas,
but was unable to work OX
using horizontal antennas. It
was on ly natural for me to
think in terms of vertical po
larization when I decided to
build a beam antenna, The
f irst result of th is think ing
was what wa s called the
"Chinese Inverted Ice Tongs
Antenna ," so named be
cause it was made of two
long bamboo fishpoles and
had such a shape. See Fig, 1,
Thi s was a two-element ver
t ical beam for 20 meters us
ing an antenna wire and a re
flector w ire supported by a
frame made of the bamboo
fishpoles and some 1-by-2
inch lumber. The antenna
was fed as a vertic al J. This
antenna worked OX quite
wel l. (The bottom of th e an
tenna was 40 feet up from
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-ig. 2. 20-meter quad tuned to resonance on 15 meters (left]
mci 10 meters (right). Reflector with 15-meter trap in vert ica l
..ire behind the feedpo int is shown in center.
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rotor box dtalj. The first Eu
ropean CQ answered did not
result in a QSO, so I ca lled
"CQ OX." G3ZRH re plied,

73 Magazine · MaY,1983 39

TO Af<TU ..A
T""' ( R ,.. I-fOA(I<

1--'--1

Fig 3. Use of lO-meter traps to make a l O-me ter Quad fed
w ith tuned feeders function as an "expanded quad" on 10
meters. (Reflec tor traps a re tuned to a frequency jus t out
side the low-frequenc y end o f the band.] On the le ft is a
l O-meter quad antenna tuned to 10 meters with a 1O-meter
trap opposite the feedpoint . On the right is a lO-meter quad
reflector with lO-meter traps in the vertical wires.

Fig. 4. The "XU" bidirect ional beam antenna.

the wires was a imed towards
Europe (45 degrees plus 90
deg rees, o r 1 35 deg rees
clockwise from north o n the

Fig 5. Electrical circuits of fixed vertical end f ire beam an
tennas. (a] Bottom endfed W81K endfire vertical beam an
tenna. (b) Cen terfed W81K endfire vertical beam antenna.

feeders put the rf into the
a nte nna with great effec
tiveness. If there had been
a ny doubts about this, they
would ha ve di sappeared
when I worked YU5 FAM
with less tha n 1 .25 Watt s
rf o utput from a Heathkit
HW-8 QRP transceiver.

As an experiment. the 20
meter quad was tuned up o n
15 me ters. It worked ve ry
we ll on thi s band a nd ma ny
OX stations were worked . A
mental ana lysis of the sta nd
ing waves on the antenna
shows that the two ve rt ica l
wires of the anten na a re ex
cited in phase (broadside ra
d ia tion). The rf sta nd ing
waves on the horizonta l
wires cancel each other. It is
ha rd to know what is ha p
pen ing in the reflector. It
may be acti ng o nly as a
shie ld to make the beam uni
d irectional. A 15-meter t ra p
in the reflector on the same
side as the feedhne would
proba bly make the reflecto r
into a rea l reflector on 15
meters.

A mental a na lysis of the
standing waves on the 20
meter quad loop, if tuned to
10 meters, showed that the
ve rtica l wires wou ld be 180
degrees out o f phase and
would provide e ndfire gai n
a nd d irec tiv ity in the plane
of the two wires. See Fig. 2.
This wou ld be at right a ng les
to the way the quad was
po inted as shown on the ro
tor control box. The ve rtica l
e ndfire beam would be bidi 
rectiona l. (The horizontal
wires would be 160 degrees
out o f phase al so, but the up
and down e ndfire effect
would not be usefu l for ter
restri a l com m u n ic a t io n. )
The q uad was tuned up on
10 meters and the pla ne of

he ground. " There is no sub
titute for height," as Harry,
1Y best radio amateur friend
nd " consult ing engineer,"
.tten remarked . W hen I told
larry about the DX QSOs.
e laughed and replied .
Well. the laws of physics
ave not been repealed" )

The next vert ically-pola r-
ted beam was a 2-element
O-me te r qu ad fed in the
enter o f one of its verti ca l
f ires. Thi s antenna also
.orked very well. When I
loved to ano ther sta te, I
'lit up the Quad and fed it in
ae center of one of its verti
al wi res using tu ned feed
rs for vertical polarization,
he antenna worked even
etter than it did before ,
ven though it was about 6
eet lower than it was in its
orme r locat io n,

O ne of the cha racte rist ics
,f a ve rt ical ly-po la rized
-earn is that the rf is radi
ted in a wide-angle beam.
-his has been very helpful in

•a rrying on three-way scbed-
des from S1. l ou is with
tat ions as fa r a part as
.co t tsd a !e. Arizona, and
.ake Stevens, Washington . I
.omt the quad a t whichever
tati on is weaker a nd both
tations can copy my sig
ra! s. The great width of the
ream is es pecia lly he lpfu l
vhen I do not know the e x
ret d irect ion in which the
seam should be po inted ,
Some people might constd
~ r this wide beam to be a
hsadvantage. bu t I have not
ound it to be so.l

The 20-meter ve rtica lly
solari zed quad is excel
e nt for working OX. When
he ban d is usable, the OX
tat ions that are ca lled
rsuallv answer. The tuned
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Fig. 6. (a) Verticall y-po larized 40-meter quad {oops (34 feet '1

each side with tuned feeders going into shack). (b) Vertical
l y-polarized 40-meter quad loops with 2O-meter traps for
" bisauere" functioning on 20 meters.

Fig. 7. Two-efement vert ically-po /ar;zeel bidirectiona
40-meter Quads - boltomfed (a) and side/eel (b). (cl Sidefet.
vertically-pofarized two-element bidirect iona l -l(J-mete
Quads with 20-meter traps for " bisouete" fun ct ioning on 21
meters. (Each side of these antennas is 34 feer long. Dis
ranee between (oops is 17 feet)

giving a 549 report. DJ4DA,
DJ4IR. and OK1KPA were
worked by ca lli ng "Q RZl"
at the end of co ntacts. An
other contact was made by
answering the CQ of EA4VQ.
"Q RZI" after that QSO
brought back SM7DWY. The
worst signal report from
these six co nsecutive QSOs
was the first 549. At least the
20~eterQuad could be used
on 10 meters.

According to the graph of
Fig. 4-20 on page 140 of the
ARRl Antenna Book (13th
Ed.), the gain of half-wave el
ements fed 180 degrees out
of phase and spaced %
wavelength is slightl y more
than 2 decibels. The vert ica l
polarization and the one
wavelength height above
ground probably account
for the good resu Its on ten
meters described above.
However, a gain in the nor
mal d irection of 7 or 8 dB
could be obta ined on ten
meters with a 20-meter
tuned-feeder-fed quad by
using ten-meter traps as " in
sulators" in both the anten
na and reflector. See Fig. 3.
This would make the anten
na an "expanded quad" on
ten meters.J

Endfire beam antennas
can be used on two or more
bands when they are fed
with tuned feeders . The end
fed W8JK antenna can be
40 73 AI_pazln• • May, 1983

mounted vertically and feci
on the bottom with tuned
feeders . The spacing be
tween the elements should
be y. wavelength for the low
est frequency to be used.
The length of the vertical
e lements should be no long
er than Yo wavelength for
the highest frequency to be
used. Twenty-three-foot ver
tical elements spaced 8 VJ
feet apart make a good set
up for an endftre bidirec
tional beam for 20, 15, and
10 meters. Vertical elements
26 feet long would be better
electrically, but would be
more d ifficult to build .
Twenty-three feet can be ob
tained by telescoping two
12-foot lengths of aluminum
alloy tubing with an overlap
of one foot. (This tubing is
sold in 12-foot lengths; out
side-diameter sizes differ by
y. inch and .035-inch-thick
walls permit the tubes to
telescope into each other.)
Twenty-three-foot bamboo
fishing poles make very
good vertical antenna sup
ports . My endfire beam used
two 23-foot bamboo poles,
each with 23 feet of number
12 insulated house-wiring
wire taped to it with electri
cian's tape. The bamboo
poles were held in place by
an x-shaped frame con
struc ted with 1 " X 2· lum
ber. Because of its appear-

ance and the bamboo poles,
it was named the "Chinese
XU Antenna." See Fig. 4.

In constructing the XU,
the bamboo poles were
pointed a b it outward.
About six feet down from
the tops of the poles, a ny
lon cord was fastened to
pull the poles together. This
tension preserved the 8 VJ
foot spacing between the
wires.

Since 23 feet is only VJ
wavelength on 20 meters,
the beam was somewhat
less effective on that band
than it was on 15 and 10 me
ters. However, it did work
fairly well on 20 meters. In a
20-meter QSO with a station
in leningrad (USSR), the sig
nal report given was 579.
When the transmitter was
switched to the 2O-meter

lO-lIIn. r----,.-
'- ...-

quad, the signal report wa;
changed to 599. That tht
center of the quad wa:
somewhat higher than tha
of the XU may have been ,
factor in the better report
Until a heavy storm took i
down, the XU perfcrmec
very well on 10 and 15 me
ters. The rotor used was ar
old CD-AR-22. If one canno
afford a quad o r yag
(mounted up 70 feet), an Xl
bidirectional beam wouk
be well worth co nsidering
Besides being less expensive
than a quad, an XU is easle
to put up.

Two fixed vertical anten
nas can be fed 180 degree:
out of phase to form a bid!
rectional beam. For a bidi
rectional beam to be usee
on 80. 40, and 20 meters, thE
spacing (5) between the 'o'er
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tical elements shou ld be 35
feet <y. wavelength tor 80
meters). For a bottom end
fed an tenna, the height of
each element (l) should be
no m ore than 5U feel ( lj~

wavelength for 20 meters)
See Fig 5{a). For a centerfed
vertical WBJK beam. the 10
tal height of each element
could be as long as 100 teet
if one could lind mechani
cal means o f supporting
such heights SPf' Fig S(b)

Although the beamwidth
of such a beam would be
very broad. the tuning 01
the antenna tuner would be
sharp (especiallv on 80 me
ters) and the tuner would
have to be carefullv tou cbed
up when c hanging frequen 

cies with in a frequency
band (because of the rela
t ively high Q of the antenna
wstem).

A full-wavelength vern
callv-polanzed Quad loop
would be good for working
au -met e r OX for vertical po
lari za rio n. til(' quad loop

should be fed on one end for
the diamond-shaped loop, or
on one of the vert ical sides
of a square loop. See Fig.
6(a) This loop wou ld have a
gain of 1.4 d B as compared
with a dipole and would
have low angle radiat ion.

By putting a 20-mete r t rap
in the loop opposite the
tuned teedline. the antenna
would become a " bisquare
array" on 20 mete rs with a
gain of at least 4 d B as com
pared w ith a d ipole. J See
Fig b(b)

USing tuned feeders, a
fixed quad WIth two loops
can be made bidi rectional
Set> r ig. 7 Two -ID-meter
loops 34 feet on a side With
Ja-toot spac ing between the
loops, as shown in Fig. 7(a),
would provide a gain of 37
dB on 40 meters as com
pared with a dipole. This an
tenn a svstem would also
work o n 80 meters and
would be vertica lly pola r
ized on both 40 and 80 me
te rs, If Su-meter operat ion

were not desired, the spac
ing between loops could be
reduced to 17 tft't and pro
vide a gain of 4 J d B as com
pared With a dipole,

Feeding the loo ps on the
side with the conventional
WBIK center-teed method
would also provide vertica l
polarization See Fig. 7(b). A
4O-meter bidirecnonel quad
could be made to funct io n
as a bidirectional expanded
qu ad on 20 meter s by add 
ing a 20-meter t rap in the
cen ter of each side, oppo
site where the teedhne IS

connected , On 20 meters,
the gain would be at least 7
dB as compared with a di 
po le. See Fig 7(c)

If you have never tried a
vert icallv-polen / ed beam or
if you cannot af fo rd a com
mercially -made q uad or
vagi " w ay up in the air," try
one of the verticallv-oolar
rzed beam antenna systems
descr ibed in t his art icle,
W ith a good, carefullv ad
ju sted antenna tuner, eac h

•

of these antenna systems
will load up equally well on
both phone and CW f re
quencies in each band, w ith
a very low swr on the coax
between the transm itter and
the antenna tu ner (usually 1
to 1). This will make the
t ransmitter happy, and the
resuf nng OX QSOs will
m ake you happy For good
DXing, try a verncetlv-pola r
ized beern antenna, .
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Condo Secret Agent
The word at many condominiums is "no antennas allowed. "

Here's how one ham survived.

H ave you ever seen a
notice like this :

", .no exterior antennas
and aerials shall be erected
except as provided under
uniform regulations prom
u/gated by the {con
dominium} Association "?

This standard phrase or
si mila r wording used by
m o st Flor ida cond o
miniums dism ays amateur
operators co nte mplat ing
pur chase of a co n
dominium hou sing unit .
When one buys into the
condo, one agrees to abide
by the Declaration and the
Association bylaws. There
is a considerable body of
law under Cha pter 718 in
the Florida Statutes called
"The Condominium Act ."
The law specifies a Declar
ation of Condominium as a
kind o f Magna Carta de
signed to protect both the
developers and owners in
organiz ing and operat ing a
condo minium community.
The Declarat ion is a legal
instrument recorded in the
public reco rds of the coun
ty where the condo is
situated.

44 73 Magazine· May. 1983

The Association is a non
profit co rporation made up
of the unit owne rs of the
condo . Members elect a
Board of Adm inistrat ion
which runs the affa irs of the
condominium. It has legal
reco urse in the event of
Declaration or Association
bylaw violations. Most con
dom inium s (pa rt ic ula rly
those with lawye rs o n the
board ) are hard -no sed
about stick ing to the letter
of the Declaration. So, how
does the ham cope with
these restrictions?

The co ndo purchaser can
treat as his own private
home the space conta ined
with in the interior walls of
his unit. He can install an
inside antenna , if he
wishes, subject to other
restri ction s pro hibiting
nuisances (TV!. RFI , etc .).
The exterior wall s, roof ,
parking lots, trees, lawns,
recreational areas, etc., are
considered Common El e
ments to be used and e n
joyed by all owners collec
t ively.

Then there a re Limited
Common Elements outside

the exterior waifs, such as
patio s, ba lconies, and ga r
age stalls which may be
used exclusively by the
owne r whose unit adjoins
or is attac hed or assigned
to suc h El ements. This
might be an o ut for ham s
who mo unt mo bile an ten
nas on balcony railings
maybe.

Many condo hams sur
rept it io usly use the " in
visi b le" antenna, an end
fed ran dom len gth of fine
wire st rung across a lawn
o r roof . Some load up
down-spou ts o r metal
gra ve l-sto ps around the
roof - TVI generators if the
jo in ts are not welded or ef
fectivel y bonded . I have
he ard of ingenious ham s
who magnanimously do
na te fla gpoles to the ir con
dominiums which actually
a re PVC masts concealing
trap vertica ls inside, with
O ld Glory proudly waving
in the rf field . Other am
ateurs tem pora rily run
coax out wind ows and feed
mobile antennas on their
nearby autos -apparen tly
lega l. but creating safety

haza rds if the cables can
be tripped over.

And some hams brazen
ly install antennas o n their
condo buildings without
permission, hoping they
ca n get away wit h it.
Perhaps so me do. Others ,
such as the writer, attempt
to get permission from the
Association.

Shortly after moving into
my condo, 1 asked the
boa rd president for permis
sion to mount a co uple of
simp le ante nnas. (F orget
about beams and phased
arra ys -don't press your
lucktl I told him I wanted
a n inconspicuous dipole
raised within a line of palm
trees along the beach dune.
about 100 feet from the
bui lding, and a small ver
tica l rod for two meters on
the roo f . The president
cited the Decla ration re
striction, but said he would
allow me to bring up my re
quest at the next annual
membership meet ing. So,
my plea was incl uded
under New Busi ness on the
agenda

At the meeting, my
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apartment in the utility
room which is separated
from the ham shack by a
bathroom. At first, I could
find no easy and incon
spicuous way to route the
cables across the Porcelain
Palace. Then I noted the
one obvious fixture which
spanned the walls-the
shower curtain rod! A little
masonry drill work on my
walls , and the shower rod
became a conduit for the
coax.

I have been operating
from my condo for three
years, and so far there has
been no complaint from
any of the owners . AI·
though I have a 1-kW
linear,l use it sparingly. The
exciter output level is ad
equate in most situations.
But even with the linear, I
have had no indicat ions of
interference.

Maintaining a low profile
is one way to retain the op
erating privilege after ob
taining it. Hence, the semi
concealment of my QTH.•
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with an inside antenna.
Radials for the new vertical
were out, of course, since
this would require a multi
wire radial system extend
ing over and secured to the
Common Element roof .
Ground-strapping the an
tenna base with heavy braid
to the metal mass of the air
conditioner housing seems
to work about as well as
radials, with only small ex
curs ions from the man
ufacturer's impedance and
element-length specs.

Incidentally, an unex
pected bonus came with
the three-band vertical: It
turned out to be four-band!
It seemed to load up, get
out, and receive as well on
two meters as the Ringo. A
check with the swr meter
at the transmitter indicated
almost 1:1 in the 146-147
MHz range. I can 't explain
it!

The apartment dweller
often has problems running
coax from one room to an
other. My cables enter the

conditioning unit which is
my private property. Its
maintenance and ultimate
replacement are at my
expense, not the Associa
tion's.

Then came the sticky
part - how to get the feed-
lines out of the apartment
without drilling holes
through the exterior Com
mon Element walls . Access
to the dipole resolved itself.
I discovered a one-inch
plastic pipe had been in
stalled under the apartment
floor to drain the a ir
conditioner condenser in
the utility room. The pipe
terminated at ground level
outside. Obviously, this was
a limited Common Ele
ment for my use, so it
became a conduit for a
length of RG-58/U, connect
ing outside to the heavier
coax to the dipole.

Next, how to get the coax
to the Ringo on the roof?
Certainly, cable snaked up
the exterior wall and across
the roof would be a no-ne.
What about the space be
tween the interior walls, as
in concrete block? This
seems to be a eray area, al
though it probably is a
Common Element. No mat
ter. Through that space runs
thin-wall metal conduit
from the utility room to the
roof. It contains the ac wir
ing for my roof air
conditioning unit. Again,
this seems to be a limited
Common Element for my
use, so with an electrician's
fish-tape , I pulled up
another length of RG·58/U
to the roof circuit-breaker
box (my private property)
adjacent to the air
conditioner where the ver
tical was installed. (Even-
tually, I replaced the RG
58/U with Radio Shack's
new smalJ-diameter RG
81M.)

Later, I replaced the
Ringo with a Cushcraft
ATV·) »1S--1o-meter trap
vertical. (Well, 14 feet is
still a "small vertical rod,"
isn't ill) I could work the
local two-meter repeaters

resentation emphasized
le public service aspects
f amateur radio, such as
roviding emergency com
umicaticns during power
r telephone outages fol
lwing storms or hur
canes. That perks up i~

srest among Florida East
oast residents . I also
ssured the membership
jere would be no towering
tructures or rotatable
lements (unsightly in the
yes of non-hams). There
-ould be no loose cables or
Ingles of wires, I promised.
.nd I also could promise no
VI since our building was
erved by cable TV. (So far,
o problems have been
eported.I

After a few questions, all
f them friendly, the memo
ership voted to grant my
equest, and the action was
:> recorded in the official
linutes of the meeting. A
egal -e agf e type might
uestion whether the As-
cciatton could waive a
rovision in the Declaration
dthout properly amending
. Whatever, 1 at least cb
lined from the Association
n agreement not to en
wee the pertinent provi
on. And I was in business.

It seemed prudent, even
rit h permission, to
tinimize use of the Cern
ton Elements , using
imi ted Common Elements
:lesignated for my personal
se) and my own private
ropertv where possible.
he except ion was the
ipole which had to be
-ounted among Common
lement trees and the
eedl ine under the Com
10n Element lawn. RG-8/U
..as buried in a lawn slit
..hich quickly grew over
nd is undetectable. The
oax emerges beneath a
'a im tree and is neatly
Iressed up the trunk where
he antenna center feed
oint is secured. The dipole
i a 75-40 meter trap affair
..hich also loads up fairly
..ell on 20 meters. The two
neter Ringo Ranger was
nounted on the roof air-
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Make the lcorn 720A
Work for You

This rig knows when you change bands, so wh y not
let it switch your antennas? Build this simple add-on

and let your voltage do the work.

Fig. 1.

inp ut voltage was less than
4.8 volts . The 4.8 volts is the
threshold voltage I selected.
My source voltage (Vee) is
13.8 volts. (By the way, the
720A provides 13.8 volts out
on pin 2 with pin 8 being
ground.I

I needed an o p amp
which was easy to use with a
single -ended power supply
and had a fairl y decent slew
ra te . It was a job for an
lM3900, se t up as an invert
ing comparator. Next I need
ed an NPN trans istor capa
ble of switching relav-co il
current; I chose the good 01'

2N2222. Since my relay has
a coil -voltage rating of 5
volts and my source voltage
is 13.8 V, I needed to drop
about 8 volts. The transistor
will drop about 1 to 1 %
volts when saturated (on)
Use an LED to drop another
volt or so. The LED also lets
you know when the co mpar
ator has switched states anc
that the transistor is on . A
100-Qhm resistor comple tes
this series c ircuit .

The schema tic in Fig. 2
shows a few things I haven't
ta lked about, such as a diode
across the re lay co il, a cou
ple of capacitors, and a spe-
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Now. being basically lazy
(and fo rgetting to change
the antenna from the beam
to the inverted vee), I decid
ed to design an interface
which would do it for me. I
needed a ci rc u it w hich
would def ine and capture a
vo lt age t h resh old and
switch my antenna (v ia a co
axial re lay) when my rig
makes the tran sition from a
low band to a high band.

Since 4.5 volts and lower
represents the high bands
and 5.0 volts and higher rep
resents the low bands, wha t
I needed was a switch that
was off (0 V) for an input
voltage greater t han 4.8
volts and on (Vcc) when the

H a v ing re c e nt ly ac
quired an leom 720A

and played with it for sever
al weeks, I decided to inves
tigate some interface con
trols utili zing the informa
tion interface provided on
the ba ck pan e l (24 -p in
rnolex" plug). Accord ing to
the operator's manual , pin
13 provides an output volt
age which va ries with re 
spec t to the band selec ted .
The voltage, as ind icated by
the man ual and my test,
changes approx imately 1
volt per band- fo llowi ng
this pattern: 1.8 MHz = 7.0 V,
3.5 MHz::::: 6.0 V. 7.0 MHz:::::
5V, 14.0MHz =4.0 V.1 8-21
MHz ::::: 3.0 V, 24-28 MHz =
2.0 V, 10 MHz::::: 1.0 V.
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A.t.rences

Design Op-Amp Circui ts with
Experiments , by Howard M.
Berlin, Published by Howard W.
Sams and Co., lnc., Indianapolis
IN 46268.
IC Timer Cookbook, by Walter G.
Jung, published by Howard W.
Sams and Co., Inc., Indianapolis
IN 46268.

ing that the antennas have
been swi tched.

The project ca n be built
in o ne eveni ng with Rad io
Shack suppl ying all the parts
except the coaxial relay for
approximately $20.00. l ay
ou t is not crit ical and point
to-point w iring can be used .
(I used a prototyping board
to test the circuit and then
t ransferred to an edge-con
nectar board.).

"'•

" __ h I
."

• "' .. , • .., '"

t'
Fig. 2.

say simple, I mean it - ju st
paralle l the inputs- p in 12
to pin 2 and pin 11 to pin 3.
By doing this, both op amps
have the same input resis
tors (R1 and R2) and both
use the same Vcon and
Vref voltages. The output
vo l t a ge s - p i ns 4 and
10-are ident ical, yet in
dependent of each other.

Op amp 1B is used to turn
on a 555 which is w ired as as
" power up o ne-shot." W hen
th is circuit is act iva ted, a
high (Vee) appears o n p in 10
and a short beep w ill be
heard from the so lid-sta te
piezoel ectri c speake r. The
time duration of the beep is
set by R8 and (2. This beep
w ill occur at the same t ime
t he LED comes on, indica t-

.,

"

change. To elim inate this
problem, use a 25k.Qhm
trimpot.

Special Audio Circuit

The 720A is a very good
rig for the sightless amateur
by vi rt ue o f the fact that it
establ ishes certa in operat
ing parameters and condi
tions when powered up.
W ith this being the case,
why not make the modifica
t ions usefu l for the sight less
amateur? Since the lM3900
is a quad-op-amp package
and I'm on ly using one o f
the four op amps, it wo uld
be a simple task to generate
another co nt ro l l ine whose
output voltage would fol
low that o f t he first o p amp.
I ca ll th is op amp 1B. W hen t

Perts List

Item Redlo Sheck

• Pert Number Oty. Neme Description Ref. Deslg., 27&1713 , IC LM3900 - Norton quad op amp IC'
2 27& 1723 , IC NE555 IC2
3 276--041 , diode LED 0'

• 27&1101 2 diode 1N4001 02,03
s 27&2014 , transistor 2N= a,
6 275-216 , relay 5 V dc coil, 1 A @ 125 V ac, SPST AY,
7 273-000 , speaker Solid state plezo type SPK1
8 272·1030 , capacitor 470 uF @ 35 WV dc, PC mount C,
9 27& 1421 , capacitor 3.3 uF· low leakage C2
10 271-1356 2 resistor 10 meg, 1/. Watt R1, R3

" 271·1 335 , resi stor 10k Q , 1/_ Walt A2

'2 271·1330 2 resistor 4.7k Q, 1/. Walt R5, R7

'3 271.()12 1 resistor 100 Q , 1/z Walt A6
14 271·218 , trlmpot 10k Q, 118 Watt A',. 271-229 1 trimpot 1.0 meg A8
16 27&1551 1 edge connector 44 pin .156 x .200"
17 27&154 1 PC board 41/z "x4" 44 p in

48k = 9(R4)

R4 = ill
9

•

r ial aud io circu it {m ore on
this later). l et's get to the
heavy stuff - m aking the
:omparator switc h states.
The output of the compara
to r w ill be in one o f tw o
states: 0 volts and Vee (ap
proximately). If you prefer
to think in logic. 0= 0 vol ts
and 1 = Vee. The ou tput o f
my lcom 720A (pin 8) was 5
volts on 7.0 MHz and 4 vo lts
on 14 0 MHz. A note here
If you refer to the pattern o f
changes given in the f irst
paragraph of th is art icle.
you wil l see tha t it is ar
ranged in order o f the ou t
put vo ltage. not the am ateur
bands. Therefo re, when you
change from 14 to 7.0 MHz,
you go through 10 M Hz. In
terms of voltage you w ill go
from 4 .0 volts (14 M Hz)
through 0 volts (1 0 M Hz)
back to 5.0 volts (7.0 MHz)
and the relay will drop in
and out. Th is is the reason I
have a 47CkJF capacitor (C1)
on the input of V control to
help hold this voltage up.

Vref = R4 (Vee)
R2 + R4

4 8 V = R1..lJ.1.lU'l
10k + R4

48k + 4.8(R4) = 13.8(R4)

I selec ted 4.8 volts as m y
thresho ld voltage {V ref).
When the input goes above
4.8 volts, the output goes low
:0vol ts), and when the input
goes below 4.8 volts, the out 
put goes to v ee. The out put
I'm referring to is that of the
eomparator- pi n 4, w ith pin
2 being Vref and pi n 3 being
Vin . To get Vref a simple
voltage d ivider w ill do. Re
ferring to Fig. 2, we see that
R2 is 10k Ohms. What we
need to do now is to deter
mine the va lue of R4. Usi ng
the voltage-divider rule:

R4 = S.33k O hms

If someone uses other t han
13.8 V as Vee, then Vref w ill
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The New Communications:
VHF Mailboxes

Join the growing wave of hams using digital techniques
to get their message across.

AF2M describes the (log) ins and outs o f mailbox systems.

THERE Ak E 37 MESSAGES IN MlMUk Y,

END or REPORT.

Fig. 1. The log of sys tem-usage that can be printed on the
system's local printer.
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UF~C MAIL COX LOG FOk ~ / 1 / 8 1

sent. The TTY w ill rema in
active un til another series
o f c h a racte rs, us ua llv
NNNN. is received Se lcal is
a very usefu l Item, bu t it is
prone to fa lse sta rt-ups and
not 100 many hams have
the proper equipment to
use It.

A few yea rs ago, when
microcomputers were first
getting very popul ar, RTTY
mailboxes sta rt ed popping
up acro ss the cou nt ry .
These sys tems enable a
ham on RTTY to leave a
message in a com puter's
memory , The message is
then received when the sta
t ion to whom the message
was directed checks into
the system In order to use a
mailbox, no specia l equip
ment is necevsarv. Anyone
who can get o n bO wpm
Baudot (45 45 ba ud) can
use most o f the systems
that are arou nd

The procedures for using
the various RTTY mailboxes
vary from system to system;
the one I w ill describe is
that of the Uncle Floyd
Ra d io C lub , WA2 DCS,
which is ba sed in Queens,
New York , The operation of
thi s system is roughly the
same as the other ones I
have t ried .

In order to check into

all the time and doesn 't
print out garb age in the ab
sence of a signal.

W hile e u toste rt is all well
and f ine, it does have some
senous l imitat ions, O ne of
them is that you receive a
co py o f everyth ing sent on
frequency. If you are ju st
loo k ing for one spec i f ic
message, you might have to
do som e digging in order to
fin d it Al so, there is no way
o f knowing if a message
that wa s sent WdS ever re
ceived. Aft er all , the ot her
stat io n could shu t hi s re
ceiver off befo re you ca me
on frequenc y to send him a
message.

Because of these limita
tions, hams started using
WRU and Selcal. WR U is a
spec ia l non-printi ng control
character that causes a
oroperlv eq u ipped RTTY
machine to send out an iden
tifying message every time
the character is received .
In order to use WRU le
gally, there has to be a
licensed control operator at
the station; thi s l im its its
usefuln ess a great deal.
Selca l is a se lective ca ll
ing system. It act iva tes the
TTY m achine when a spe
cific sequence of letters,
usuall y the last three letters
o f the stat ion's cal lsign, is

O ne o f the reasons RTT Y is
so popular is that the mode
is e spec ia l ly sui ted to
automated and computer
u ed embellishme nts It IS

possible to leave the TTY
machine set up, leave t he
..hack, and return to " ('P

whatever act ivity was o n
frequency . To fa cili tat e
this. the autostart system
was deve lo ped . Aut ostan
senses a mark signal on {n-·
quency a nd readies th e
Teletype machine for copy,
This way, the TTY is not on

TODAr;THE srSTEM
TIME
900
937
1731
1753
1801
1822
1819
2 001
2 03 '
2056
2119
2 118
2159
2223
2320

'"

Robert Swirsky AF2M
412 .... rbuck le A.venue
C«ia,hurst NY 11516

S TAllONS USING
CALL
KE: ZIolS
KIZU
AF ZM
IolE: ZV TN
K!2U
Wt:2HLK
WE: 2 JUf
IolA2NO V
I: A2 E:QV
KA08rw
WE:2LIolJ
I: A2CNJ
1:E:2Ur
WA20CS
1:I2 U
KB2UF

Radioteletvpe is a mode
tha t is getting much at

tent ion these days . With so
ma ny hams using micro
computers and the la rge
number o f people w i th
Teletvpe t model 155. 195,
and 28s, the popular RTTY
f requencies are crowded.



DELETE tY OR N) ? N

ME SSACCS LEfT SY I:IZU:

FO R W~Z JUr - -MARC. MEET ME ON 21 .390 TDNI CHr AT 9:00 PM

MESSAGE SAV[ D.
NO MORE MESSAGES.

" he Baudot, ASCII , and CW
routines were taken from a
program that had assembly
la nguage su b ro u tmes wr it 
ten for the va rious codes
and an Applesoft BASIC
p rog ram controlling the
d isp lay, fl ow of cont rol,
end other such t hings

( .~...~ )

J
:!<$ooo"~&.~

~

' ..
"•• on , ,•

I
AS.tl

•

"" " uoo, T'",0' " 00' . ' 0

"" ..."0'" .,,,,,, .,,

so_ -..I Ct C_ ''''
_ " '." . • , OUI I '

""'-" '''..--T~' ." .' 10 ." 10<_ 'C

"' .0,,,_0
OTTY 01<1 '.'
-'~' ....

~uu... ~

_0••'•

'.. "' ""0 TO . .....- o..oc~ >""
......... , c...
..oso... >010 , .......-

I
GO ' 0 . , ..
Ole.... . .., efT
e.uo n O _" ' . lllS
.~o lDGO» e_NO

I
cO$ "."0. 0..
..... I,• •• e_ '0

for such a project, It is o f ten
a good idea to sta rt with a
co m m e rc i a I Iv-a va i Ia bl e
program and rn odif v It to
sU II your needs. Thi .. way,
much tune w ilt be saved .
1ht, mailbox system de
sc ribed In this a rt icle uvev
an Apple II Plus computer

Fig. j. Flowchart for a basic mailbox system. The RTTY send
routine takes care of the CW /D. Random..access disk files
are used. This limits length but greatl y speeds research time.
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Th i....v.. tern IS ra ther
tv nica l o f m o st of th e
2-HH' tt' r m ai l bo x .. v stem s
tha t I ha ve veen There are
some on the low bands; op
erat ion o n t hem d iffers
slightly The 2-meter band is
an id ea l one (or this tvoe of
operation because one
does not have to worry
about QRM. QRN. d rrf ting.
selective fading. and other
things that plague the lower
trequencres

In order to set up ,I mail
box svvtem, all that is need
ed IS a computer with a fai r
amount of disk space, a me
dium -power z -mete r rig, a
st able TU tha t produces a
r uce cl ean AFSK tone, and a
good ommdi roct iona l an 
tenn a at a decent he-igh t.
Since everv se tu p will dif 
fer. th e soft ware would
ha ve to be cus to m -w rit ten
for the spec if ic equipment
involved and the needs of
the club.

W he n w riti ng softwa re

The .. vs te rn re sp o nd s
w ith <I

no YOU WI SH TO INSPECT l\ I-ILL t Y OR N)? Y
CALL SICN ? KI ZU

FOR I: !>ZW S -~HE Y RAY. HOW WAS YOUR DAY? WHAT SAY "'AY,? IS EVlRYlHI NG OK? CAN YOU CO
ME OUT AND PLAY. "'AY?

Arter the last message is
sent, the sta non tvpes:
lOGOII

DE LET E CY OR NI ? Y
ME SSACE WAS DELETED.

The fo llowing is an exam 
p ip of how a m essage is leit :
WA2PAK
IH ~ HW -jO SOUNDS FB

ON TIU A IR. I WAS
Allll 10 Gil AHOlD
Of A SIXlR \VANNA
BORROW THAT TOON

GOO DIlY I , KIl2UF
rcw 10)

Fig. 2, An illus tration o f how messages may be inspected and, if garbage, deleted to con
se rve disk space. This feature is available only on the local terminal, not over the air.

Ii then- are anv messages
n the co mputer for you .
'a u will t l n-n W(' sorue thmg
hat looks l ikt· th is:

II l SSAC f S f OR KB2U f
ROM Kt2U -JON,
Mll T M f O N 21 ,YJO A T
10 PM (d.rt e l 1 71 7

ROM A f'2M - H l:Y JON ,
THf Rf!JI. AHR IS U P
AGA IN BU T I'M SURL
YOU COULD CA Rl LISS
I' LL M H T YOU ON
CHANNH 1Y TON IG HT
1HRL£S TO YA! (dal e)
13~5

:N O Of ML SSAGES
CW 10)

Note that the message is
ueceded by the origltldtmg
tat i o n'v c alls i g n and
al lowed by the date and
ime that the message was
ett . Once a messa ge is
-alled up in this manner. it
s de le ted fr om m emorv .
vtte r the CW 10. the svstem
vill send:
:lLEAS f f.NlI:R THE STA

TION FOR WHOM THE
MI SSA GI IS FOR
FOlLOWI D BY CR LI
AN D THI MI SSAGI ON
A SEPARAn LI NE..
LOGOff WHE N DO NE

he svstem. one gets on Ire
juencv and sends a mark
one for about five seconds
allowed by a bunch of VS.
t \vilJ automatically switch
a eIther 60 wpm Baudot or
10 baud ASCII depending
.n what the computer hears
In trequencv . After the st a
ion trvmg to check III drops
tis camer (the system is on
meters), the co mputer will

end the follow ing rnes
age:
JFRC MAILBOX (da te)

1 H A N K YOU f OR
CHEC KING IN WHE N
THI CARRII R DROPS,
PLI AS I 5 1 ND YOUR
CAI.LSIGN I OLLOWf(]
BY CR u
If t he slat ion repl ies

u operl v, t Ilt' svstem w IHID
n CWoand send a message
uch as.

JFRC MAILBOX (date)
YOU AIU USl:R l"Uo\1~

III R 5b lOR TODAY 23
MESSAGl S IN Mf,\tORY
AT THIS T1ML



Fig. 4. The various components in the system and their interconnections. The 2.meter rig
was modified to provide an external audio output, external PTT input, and a TTL·level ou t
pu t line to tell the computer when the squelch is tripped.

'ELEPHO" E 011
~"O'O e(lflUOl
'0 . U~" SH'E"
~ . ND 0"

..... . ,oe __ . ,.. ..... .......... '•••'.....D

I
~ OIfe""n ....,
• C........IO '"'''. .'1. ~oel I-eo"PUllN
, l ..£.£N

••• I- llN..' ''..... f .. NAllO O
0'50 ON,V[ u "01 Nor"

~ 11. .. . , ........HI - '" ........... p.IOuELe",
•~,
0

TT l .... . . <0 • • '>c. ' TT C"'CuoT

I he Apple sof t execu tive
pro gram w a s mod if ied in
such a wa y a s to e nab le the
pro gram to fu nc tion a" a
ma ilbo x, The ta sk was no t
as difficult as it sou nds, it
took one person less than a
week to perfect the pro
gram. As portions of rho
program are from a coov
righted p rogram , I ohvr
ouvlv am not able to suppl v
a lisllng o f the rnodrfu-d
software If vou le t'l t hat
you are not capabl e oi Writ
Ing the soft w are. r ornpa 
n ie , such as Macrotroni(,
ad vert ise m a ilbox vot twan
for the TRS-80 a nd othe r
popular co m p u te rs, 1\1,,0,
H a l makes a c ompl et v
s ta nd-alo ne syste m, with ,I

d edica ted mic rop rocessor
te rm in a l for ASCI I <10<1
Baudot.

If you decide to w rite
your o wn softwa re, it is w ....e
to plan ca refu lly ahead of
time Get to ge t her Wit h
other RTTY operators and
decide what featu res vou
wan t to include and how to
go abou t im p lemen ting
t hem , Draw o ne flowcha rt
pictu rin g flow o f cont rol
th roug hout the ent ire svs 
tern and o ne show ing whic h
su b rou t ines the co m pu te r
s ho u ld use to ac compli sh
the ta sk . Test your a lgo 
ri t hm care fu lly to be SUH' it
is working t he w ay vou
wan t it to. W hen it corm 's
t ime to actua lly code t he
program, you w ill fmd it
ve ry easy to d o wi th t he de
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ta iled p lan ni ng a head of
t une.

Aft er t h e pro gra m IS
coded . test It o il l ht-' at r
Mil ke sure all the func tio n ..
Me wo rk ing as thev should
You are bound to uncover
many bugs du ring this 1111 

tial testing penod when
vou are sansued that the
syste m is operating smooth
lv. put it on the air but be
prepared to u nco ver man."
more bugs. No matter how
can-tullv the program 1\

w ritten, the re is alwavs
someone w ho will rorm
a long a nd en te r a command
that wil l ca use the progra m
10 bomb. Ham s are vvrv tal 
e nted in the ir abilitv to d is
cover oversig h ts in pro 
gra ms of th is na ture by en 
tenng s tuff the pro gra m m er
never annctpated!

Make sure that there is a
w a y to s hu t the svs te r n
down at a moment's nonce.
You are required to have a
control operator monitor
ing the system at all times .
Some means of shutting off
the svstern o n anot her fre 
quency or over t he phone
lin e must be p ro vid ed for.
In a busy a re a, It is w ise to
use Pl or Touchtone w con
tr o l so that s igna ls o n fre
quency w ill not turn o n the
mailbox when it is no t want
e d. Thi s is a lso necessa ry
when you want to lim it ac
cess to the sys te m.

O n UFRC's m ailbo x sys
te m, there are two m ode s of
o pe rat io n : t he n orm al

m o de a nd the p ri vileged
mode. In th e priv iteacd
m ode, the u ve'r r- a n store
longer me ssa ge s and ca n
u ,>e certam commands tha t
a re not available to e-verv
o ne In addition 10 vavmg
on disk <pace by Imutlng
the number of peoph- who
can store length.... mevvagr-s.
It a lso p rovides rncennve
for non-memberv to JOIn the
club and get tilt' pnvrhged
uver stat us , TIlt' p nvd t'l.wd
mode is accessed With a Pl
tone a nd the st'nd mg oi
.. o rne no n -pri nt ing cha r 
ac te rs during the LO GO N
pro c e ss.

The UFR C ma ilbox is
compo sed of tht' followin g
hardware : a n App le II Plu s
com pu te r. the DI"k 11 disk
drive. a Fle sher I U-170, a
Heathkitw HW-2036A. a nd
a 2-me te r ground-plane an
tenna f uture pl ans consist
of u sing it loc a l repea ter.
W B2VTNlRPl (.b4!.2·n to
extend the ra nge of the s..... s
te rn . As o f now tlu- system is
closed, but It Will become
an o pen system as voon as
w e get enough extra d isk
sto rage to hand le mor e
users . Pre sen tly, t here are
about 20 ac uvc us e-rs. The
syste m ca n ho ld abou t 150
ave rage mes"ages You ca n
he ar the UFRC m.ulbox on
1 45.71 or the a lt e rna te Ire 
quencv. 1 44 ,1 <) . The ca ll
s ign u sed is WA 2DCS, the
UFR C cl ub ca ll.

Ple a se no te tha t the mail 
b ox des ign pre sented here
is not the o n ly po ss ibl e de-

s ign . There are m any d iffer
e nt wa ys o f designin g a
RTTY m a ilb ox sys te m
Since t here aren't a grea t
m a ny o f the m arou nd. there
is sti ll m uch to be done ir
the a rea o f hardware anc
soft wa re design

More adva nced ..vstems
oiten have additiona l tea
tures. For exa m p le, It IS pa s
srble to Incl ude a librarv 01
RTT'!' art, cl u b anno unce
rne nt s. and h a rn- rel atec
news uems. A ... qui ck and re
lia ble r na ss-storaa e devices
d e crea se III p ric e , th e
ca p a b il it ies 0 1such sys te m'
w il l mo st likelv inc rease
drarnauca l! v . TIlt' id ea l
sys tem w o u ld ha ve fu ll
d u plex C<l lldb dlt ips so t hat
the user ca n mteract witt
the computer more easily
In order to do this. eac}
user wo u ld h<1\I(' to u ..e a
sepa rate antenna o r a
duplexer. and separate ng:
ior transmitting and re ceiv
mg . Ii various reg to na
systems link togethe r. e
la rge " ha m dat ab a se '
cou ld re su lt . Ihe pa cket
com m umcauons syst e m !
are especiallv vurted ior thi:
p urpo se

1he U I RC svst em III

e ludes suc h specia l tee
tures a s a log of al l ac uvitv
that b on t lw "yslt'lll dunm
the day . 1\1'0, it i" p o ssible
to ins pect messa ge s lett b \
anybody a nd edit or d elete
t hem , 1hi" IS necesse rv tc
e hnunate ga rbege rne s
sages a nd to free up disl,
space whe n It becomes nee
essarv to do so, Exa m ples 01
this are ..ho wn III ~ tgs. 1 anc
2 , I he se f unc u ons a re
ava ilable on ly t hrough ;:
lo ca l temunal o n the mail
box and ca nnot be u sed or
the air.

Figs. 3 and 4 show a sam
p ie flo wchart and a die
gra m of the syste m hard
wa re, re spe cti vely .

If you hav e a ny vpecifir
questions concerning mail
box svs te ms or how to sei
one up, plea se fee l fr ee tc
write. Also, I wou ld a pp reci
a te hea ring from othe r own
ers and users o f ma ilbU)
systems . •



SRT-3000
List Price $ 995_00

• Built-In demodulator & AFSK modula
tor for 170,425,850 Hz shifts, high and
low tone pairs ' 60,66,75,100,132 WPM
Baudot, 110,300 Baud ASCII , 5-99 WPM
Morse. 1000 character text buffer with
BREAK feature · Ten 80 character mes
sage memories with battery backup •
Selectable display formats , 24 lines x 72 characters (2 pages), 2411ne5 x 36 characters (4 pages),
16 lines x 36 characters (6 pages) • Split screen operatlon « On screen status line displays a
tuning bar, mode, speed, shift, tone pair, normal/reverse, USOS, WAU, SELCAL, buffer mode
and buffer count . Cassette Interface for long " Brag Tapes" or unattended message storage·
Baudot and ASCII printer outputs · Built- in audio moni tor · Bui lt-i n 110 VAC power suppty »
Other features-PIT control , WRU, SELCAL, sync Idle, CW 10, USOS, autostart, full or half
duplex, scope outputs, weight control, intercharacter spacing, reverse video, RS·232, word wrap
around. Compact size on ly 13.3 x 10.3 x 4 Inches . Made in USA.

Introducing The SRT-3000
A High Performance RTTY
Communications Send
Receive Terminal

Send For

Free Infor mation
/DGMIELECTRDNICS, INC.

787 BRIAR LANE, BELOIT, WISCONSIN 53511

'Introductory prices good
tnru Feb. 28. 1983.
Optionat9 " Ifideo moonor
shown S'411.(IO.

(608) 362·0410

- See calaloa lOT a dd ,t ,ona l in lo, m at'on.-

Zip

ETCO ELECTRONICS
DEPT. 590

I
Mailing List Control Center
Box 840 .. 248 • .
Champlain. N.Y. 12919 I

I
I Enclose lcash OK );
Please rush poslpaid

D S1 lor 1 )'.... lublocrip lion 10 the I
I

WOfld lamou l etc c catalog.

D $3 Canadian & FOl'elgn 1 'II'
a u bscrip tion to th l ETCa etlalog. I

D 304~ "-no:lbook '" BUlLD YOUR

I a WN EARTH STATION" . (TA025) $t O.OOo 34D peges .....STER HANDBOOf( Of
TELEPttOHES. (TA001 ) •••_. $11.00I

I
D fREE · u mpl. «11" 01 the blrtgain

packed ETCa cltalog. lUSAonl)')

I§~:~,~ees ~~Ien,
Slate iiiiiiJI

HB43SP •

·4 ACTIVE ELEMENTS 10-1S-20m.

.F/B RATlO -22db .38Ib.-WT.

. 19 ' 8 PBOOM .BALUN INCLUDED

• Wld.band. Low SWR.
• No tuner needed.
• Exclusive phased dual

drive gives higher gain
• Exclusive coaxial

capacitors have lower
losses, higher a.

• Full power low loss
balun.

• Improved beam pattern

TE:17 An,.nna Syslems

5249.95

><i~ shtO.><»> -up.s.

wri te: o ther models available

m,·
-;:'S~~~R ~~~~o~~oi_!!!_,"
:;;,-Oh-O-.-'-'- - (Sf3) 37iFi 760

RF TRANSISTORS .
FRESH STOCK NO T SURPLUS

P Ill !lei U w eree po \t, '"
MRF412 SI &.OO MRF412·2 S39.00
MRF421 21.00 MRF421·2 50&.00
MRF450 12.50 MRF450-2 2&.00
MRF453 1500 MRF4 53-2 33.00
MRF453A 15,00 MRF453A·2 33.00
MRF454 16 50 MRF45-4· 2 36.00
MRF454A 11,00 MRF454A·2 31.00
MRF455 14,00 MRF455·2 31.00
MRF455A 13.50 MRF455A·2 30.00
MRF451 1&.00 MRF451·2 39.00
MRF492 20.00 MRF492·2 43.00

PREMIUM MATCHED Q UA DS AVA ILABLE

IfHF. UH F rR ANSlsrORS
Ty;JO " 011 "' "d·"~ \I~ r .... e.l

MRF238 IS) 30W 145- 115 13.00
MRF240 Is) 40W 145·115 15.00
MRF24 5 (Fl SOW 130·11 5 21.00
MRF241 (F) sow 130·115 21.00
MRF492 IF) lOW 21·50 20.00
S01416 IF) ecw 130-115 30.00
501 411 IF) 125W 130-115 31.00
501441 IF) 150W 130--115 &3.50
2N6081 (5 ) 15W 130--115 115
2N6082 (51 2SW 130·115 9 15
2N6083 (s) 30W 130·115 9 ,15
2N6084 (51 40W 130·115 13 50
MR F644 (F) 2SW 430·410 21 ,50
MR F&46 (F) 45 W 430·410 24,50
l,lRF648 (F) 60 W 430·410 3350
Techntcal ASSIstance and cross-retereoce
mformatlon on CD. PT. RF. SRF & SO P,Ns.
Call our Engmeermg Dept. (6 19) 1440728
WE SHIP$AI,4 [ DAY COO Of Vl$A/I,4C!AI"1 h
l,4 ,mmum OilIer S25 00 soo SJ !)(l SI'''P P'~ 9
Flf Parts Ca1al1l9 Ava,1 OEM & Quantity oscccms

ORDERS ONL Y 800·a!>4-' 927
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MMT 50-144 $209.95
MMT 144-28 $199.95
MMT 432-28 (5) $299 .95
M!\.IT 4J9-ATV $349.95
M~IT 1296-14-4 1374 .95
OTHER !\.IODELS AVAILABLE
write (or details

1 l-l......, IOUW oulput l-ll-lI. I44-loo.LS IW "" ....... in 1:.&,95
lOOVo' outpu( Ml-l1.144-I00.S lOW inpu t 1264.95
50W oulpul .\.Il-l I.14-4.:;o.S lOW input 12.19.95
30W oulpoJl .\.I ~U . I 44-.:D- LS IW .. 3W ;" 1124.95
Z5W output M.\.II.144-2S 3W input 111•.95

POWER AMPLIFIERS
all models include BY VOX & Low Noise H..X Pre-Ampl .
(no p re- amp in MM lA32-100)

Add a tran~'C'ftC'f or converter to your ui~ting 10m. lim or 2m t(lUipmnIlS.
Choose from , he Iarge-I scle<:tion or modules a,'ailablc fo r DX , OSCAR,
EME. ATV.

TRANSVERTERS

WORK THE U.H.F. BANDS

431.\.111., IOIlWoulput MM!A32- 100 lOW input 1-44-495
50Woutp"t MMtA31·50 lOW inpul '2.19 .95
JOWoutput .\.IMtAJ 2-:D-L l W or 3W in $2(J!III,~

AN~:;~A~It; incl. so ohm ~~:~..,.,... W~kh1t='"'~'~~
2 Meter j -Beams: 12.3 dBd gain ~
80\·er8 Horizon·lpolD8-2~ 1 $63.40 ....... -
8 by 8 Vertical pol D8-2~f - vert $i6.95 D812!o.t
1250-1300 MHz Loop.Ya Ri 1296-LY $.... .9.')
Send 36C stamps for full details of all our VHF/UHF items.

7PLore-select°fi',fillers Tr ansveners £ ..0£"
w-pass llers Converters ..,~ -

varacror triPlers . An tenna s .~
Pre-amplifiers Crysta l Fillers ~

Sp«lrum Intu na tional , tee.
PO\ I Otnee 8 0' IG84S
Concord, M I SS. 0 1742 USA ......36

TXA5·' htiltl' /ModuIaIOf 589.00 ppd
Wwrecl "ld _ moclulil~ 10 Clr..e ~"'5 10 .. .111
lnNr arrcJlder Tile Hill IIIHI tI~ llrsogn keefK ~ 

I'IlOI'ICI 01,11 Dt lwO mete', tor to,. bKl< VoOeQ rnoou~l01

IS a. tu~ 8 Mill IOf~Ief ~fapl"cs " ld color 'Ie
quo,t S 138 Voc reg ilJ 10 ffi,l. 60 mw (lIJlpUIIX'~r

Tuned w,ll> crls tal on 439 25. 4:>4 or 426 25 MHI
DUIII,loulncylMClll ••,illbII . . , $11 5 OOppd

'''5 10 Walt ATV Power Amplll.., S89.00 ppd
Tile PM onII P<J! out 10 wans RillS IlO'"'l on syoc: bPS
wilend'_ . 'ln 80 "'" tly ll'Ie U A,S t .ClIef ::.0 DI'lon$
... ...., OUI ~s FWIdwJCIIl tor 1l'e ,,1lcilI NncI . ,m\lCIOd
...."Y lor toICf and _ Ilequo<t'$ I) 8 voc 'eg •
a....
FMA5 Audio Sutturrief GenerllO! . 529.00 ppd.
PIlls a<MloO on roor CimerJ _Ideo lust IS 01001","",51 dolls
at 4 5 MHI PIllS 001 1 V pop 10 d"., HAS . ReqUIres
low I mike, 150 to GOOIl and 12 to 18 VOC@25rna
Wor" ..,In any t'ansmll1er w,\h 5 MH I ",dec baflCl ·

~'"

BITTEN BY THE ATV BUG?
.• Let p.e. put you on the air
•• and SAVE!

.' Complete System price
$249.00 SAVE $13.00

., ':---.~ -~ <II, ... P::. .. ~.. ' ... ., . " •.. " - "" .

•

,

80 ATV ~••
~

TVC·2 ATV DIlwllttlnnrl., ..••.••... 555.00
$tr(llonf \lRf 901 0I8ml1 iIlll llClI!lIlI biIlI"Cell "".er
Oo)S ...r l!'Ie__ 'lid 'esGIs IllerrnlXl __.
IiliG Connects _ UHF aoIerIN _ TV ~ (luI'
pur tI'I<lMelS 2 .. 3 v..-oc.op lUI'" '20 10 450 MHl
FI«lu"" 12 ro 18 VOC 4't 20 ma
SUpelllnsrt.... rye 2l .~h NE 6_S35 p,ump

I U b N f l. . , .. S6900 ppd

call or W,ltl 10' OU' complata ca lalog o! spec i fications, station setup d iall'ama.
and opt ional accessories which Include: antennas. modulators, lesl genera to ,S.
cameras and much. much mo.e. See Ch. 1" 1983 ARRL Handboo~

TERMS: VISA or MASTERCARD by telephOne or mall. 0< che<: ~ or money order by
m1111 All Pl"teeS are deh_.:l on OSA. Allow lhr..., wwl<s aile< ordel' .oroehv8fY.

(213) 447-4565 Charge card o rders only

P.C. ELECTRONICS 2522 Pa xson Lane ,
Tom W60RG Maryann W66YSS Arc adi a , Ca li fo rnia 91006

••

O'
~." .. ,
..~...n

The Spider Antenna
The modern mult i-ba n d m obile antenna
- switch t o 10, 15 , 20 o r 4 0 m et e r s
w ithout stop ping t o chang e resonators.

Featules of the Spide l ' " A n t enna
• T he Spid..r ' " Antenna is Ie'S than six feet high
and th.. longest r~ator projects out from th..
rnpst 24 inche•. This givC"" <0 slim pro-
file, low ho:ighl and light .....eigh t, offer·
ing littl.. .....ind resistan(T and '\
""i mi n atin g the n..ed fo r a
spring mount.
• Each resona tor is tuned to ' '''11.--; '';
the desired portion or Ihe band by
a t uning sleeve which slides ov..r th..
outsid .. of the resonator.
• SW R is approximaterly 1,1 at the
.,Ieet<'d rn onant frequency.
• Base impocdance approximately 50
ohms. Rquiring no mat{hi"g nttwork.
• Ideal for use on vanl, cam pers,
motor hOmel, t ra vel t ra il..rs; a lso
in mobil.. home parks, IIpllrt _
ment houses lind condcuumums.
The Spider ' " Adapter converts
any mono-band antenna with a half
in<h mast inlo a modem four-band antenna.
The Spider ' " M arlt lmer T

" il the ultima t .. fo.
marine uee. M ade of non· rnagn..ti c s t. in1cn Ited
and nick...·eh rome .,latcd bronze, using regular
Spider'" r""nators .nd tuning IIlceves.
AccessolJes - B umper, ba ll, ang le and stud
mounts. Quick d isconncc ts. RG ·58A!U coaxi.!
cable and connectors. Ground radi al ayeteme.
Copper foi l and copper braid ground straps.
For fu rt h er information , prices w r it.. o r call

MULTI-BAND ANTENNAS
,13t OWf:NSIIIOUTH A'IIENUf:, SUITf: ... 63C

CAN OGA PARK , CAUl'. 91303
T E LE P H O N E : 1213 ) 3"'1-5"'60 ...113

AND NOW A NEW TS 93051
'rests prove that the same filters improve the '930
even more than our '830. Don't buy CW fillers-not
even ours. You probably won't need them!

INmQOUCTORY PRICE: (Complete Kit) ...St50
Includes MatChed Pair 01 Fox Tango Filters.

au needed cables, parts, detailed instructions.
Specify kit desired: FTK--830 or FTK·930.

ShIPPlO9 $3 lAir 551. Fl Sales Tax 5%

ONE YEAR WARRANTY
GO FOX-TANGO - TO BE SURE!

Order by Mall or Telephone.
AlJ'T1olOAlZED EUROPEAN AGENTS
~ MICRQTEC (~yl
~ INGOIMPEX (West Genniw!yl

The Fox Tango fillers are ootably superior to both
ooglnal 2.7KHz BW uots but especially the
modest ceramic 2nd IF; our eooemoteeerea-ccre
discre te-crystal construction, The comparative
srvs Kenwoodresults? VBTOFF - RX BW: 2,Qvs
2.4; Shape Factor: 1, tsvs 1,34;8OdB BW: 2,48V$
3 41; Ultimate Refection: 110dB vs 80. VeT SET
fOR CW at30QHz fJIN - SF2.9 vs3.33; Insertion
loss 1dBvs toea

FOX TANGO CORPQRATION
80... 15944S. W Palm Beach. FL 33406

Phone 13051 683·9587 ..323

NEW TS830S for $15O?

Yes indeed! Just add a Matched Pair of top
quality 2.1 KHz BW (bandwidth) Fox Tango
Filters, Here are a few quotes from users:

~... ",,,kal • n. .. rig out 0' my oId TS830SI . . . ..
. . .. VBT no.. R'OrlI-I "'- "ay I dfw_fil it Irtcwld .. •
•.. Sp.,f8C ular ;",p o••,_1n SSS ..,.,'"11)0 .

.....CompI.,.ly . /lrnln_1 my -.d fo, a CW " "., ..
" ._ SImple "'_"aciOl'l -.JfceW- Inl lnH:tIorrl_.•

NEW EGBERT II
RTTY..CW

for
THE APPLE COMPUTER

SOFTWARE
ONLY

NO TU REQUIRED

Many Standard a nd UNIQUE FEATURES

(Al l ON ONE DISK)
any MAR K and S PAC E frequency

500 Hz to 3000 Hz

CAN BE USED WITH TTY FOR THE DEAF
Requirements Apple II 48K , 3.3

TRANSM IT O R RECEIVE

ALSO ACX:EPTS m INPVT TO GAf.AE LO
C W VERSI ON AVAILABLE

PRICES RTTY , $39.95

Back-Ups e ach 5 7.50
C W 539.95
RTTY W Ith C W 559.95

'Shlppmg . 5 2.50

WR ITE FOR DETAILS O R O RDER fR OM

C
·H. NAIL CO MPANfd

275 t.ooqevew Drive

Orovrue. C a 95965 ... 2«
(9 16) 589-2043

Foreogn Shlppmg 56 00
,CallI Rt'Stdffits add 6~ taIl
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ALUMINUM CABINET
ANODIZED BLACK WITH BRUSHS)
~l HOLES ARE PRE-PUNCHED

ADO $5.00 FOR
6219 COFFMAN RD ... 104 SHIPPING & HANDLING

INDIANAPOLIS, INDIANA 4 6 2 68 NO COD

3 17 2917280 PHONE OR MArL ORDER

2300 MHz

DI K Y AQI NTBNNA
COMPLETE KTT WTTH PVC~
AND MOUNT&NG BRACKE - I
POWER SUPPLY
V AR I AB LE " TO 1 6 VOLT S

BUILT CONY BOARD

BUILT PIS & CABINET

COMPLBT& SYSTBM BUILT

ITF=lICN!:::IXI~C

INTRODUCTORY PRICE;

"' ..015 ea
010 fa

LI NEAR lC S-
toIC lS90G se.ee MC li'n::P ".MC 1330A lP 51.65 MC 4558CPl , 85
MC 1349f' st o "'" 52~

toI C135OP '''0 "'" ,,~

MC I358P ono lM :IllAN S ~

Me 1374P 52«l lM :IllN , .e
MC 14S8CPl , ro 'M "'" , ..
'-'C I496P '''' t M l889 5285

DY NAMIC RAMS _
4116 16. 2ffflS 8101$11 95

MISC ELLANE OUS -
MV2 I09 $ 82 Po(arlll~lllIM Cord
MV2209 S 40 5Fool S 42
IN4001 , 4004 75· lXI Oh m Malchlng

4007 10 10< 5 99 TIanslOfmer 5 50
Ga lc!,ner Solder 601010 Ros,n Co,e

OJ? ~' a 1 t b se 10

PO PULAR MICROWAVE DEVICE S _
MRF 9Ql 52 15 NEe 02135 h,gh galnl
2N66lI3 (lepli\Cfl low nOise S3 50

I,IflF!rIll $9 15 Chi P cees 001
toIRF9 n 5215 ( OS . 11) 41$100
toI BO 101 5 45 ThermISlOO'

1. OIIm - l'S"C S 74

RESISTORS · 1/4 W.I 5 ... C_!!!,~.~.!JioI:::~::.
S\ill'l(Iarcl value · 10 Ohm to 3 3 Me(! OIIm
Same Valve 1 . tOO
~me Villue 100 · 1(0)
saee Villue · 1(0) · u

.. $l.IPE Ry . POUIIo. 100·_ GAAVIlA IT
" H IC lIIO\IIIr WITH ""vlolA U SE

• Sit WAVl' FOA PHASE II SIG" Al
• A~O ·

• II~ WAVE FO R CLOS E-IN AND RE·
ST RICTE D HEIGHT ARE AS

• INSTA~T CHA~GE·OVE R

• SUPEAIOR PUF<lRlllIOCE
• STAI ~USS STEEL S"RI ~G A~ O WHIP
• CIOIlOY EOII t U SS BASE-COMPARE!
• BOTH AII T£UAS ARE fREOUEfICV

AOJUS U 9lE
.. COIlPUTE WITH I T FUT Of fOA '"

COA ~ ~ ~D Pl-2S9 OON ~ ECTO R

.. IoIAOE I'" USA

PHASE II
TWIN ANTENNA

~
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William Tucker W4FX[

1965 Soulh Ocean Dnve
Aparlment 15-G
Hallandale FL j30Q9

The Morning
Beverage Antenna

If you are a coffee drinker and you work 2 meters,
you 'll love this antenna. W4FXE shows you how to
get wide bandwidths and small size at low cost.

,

Rece ntly, I needed an in
door antenna for two

meter FM operation to
place on the windowsill of
my high-rise apa rtment. The
)J4 gro und-plane antenna
immediately came to mind
but was quickly rejected
because of the inconve
nience of using the requ ired
groun d-plane rad ials. Un
fort unately, the 5/81 mobile
whip antenna could not be
used for the same reason.

The Half-Wave
Vertical Antenna

Because the )J2 ve rtica l
a ntenna does not req uire
grou nd-pla ne radials, it ap-

Fig. 1. AlZ vertical antenna
matched to coaxial cable,
using parallel resonant cir
cuu.
54 73 Magazine· May, 1983

peered to be the proper
choice. An endfed A/2 verti
ca l antenna exhibits a high
impeda nce at its feedpoint
and therefore requires a
tra nsfo rme r device to
matc h the impedance of a
50-0hm coaxia l-cable feed
line. A parallel resonant cir
cuit will provide a fa irly
good match to th is antenna
and the 50-O hm coaxia l ca
ble can be fed directly to a
matching position on the in
ductance (see Fig. 1).

There are severa l other
methods of obta ining an
impedance match for a )J2
ve rtica l, including the fa
m ilia r J antenna which has
been with us for a good

Fig. 1. )J2 vertical matched
to coax with open stub
known as a J antenna.

many years (see Fig. 2). I re
member using the' antenna
during the ear ly 30s with a
" rush box" superregenera
tive one-tube tra nsceive r on
the o ld five-meter band . An
other method of matching
the Al2 vertical is by the use
of the gamma loop (Fig. 3),
which has been successful
ly marketed fo r many years
und er the name of Ringo .

I first tried the pa rallel
reso nant ci rcuit built into a
small metal project box, 4 ""
Xr Xl % "" .ltworkedwell
with a 38"" vertical antenna
section, but was uns tab le
mechani call y and would
to pple over too easily. I
then built a J antenna which
also worked quite well, but

Fig. 3. Gamma-loop match..
ing for All vertical antenna.

it was cl u ms y and the
length (57 "") wa s too long. I
tried shortening the J sec
tion to 8"" and used a capac
itor to bring it to resonance
(see Fig 4). This a lso worked
well but was sti ll too clum
sy and inconvenient for a
windowsill. I did not try the
gamma-loop type, for I
knew it would not go well
with the awkward mount
mg.

The Coffee Can

A solution a p pe a red:
Why not use a coffee can as
the base of the antenna! It
would fit nicely on the win
dowsi ll and, with a little
weighting, wou ld be quite
stable. However. instead of
using a coil and capaci tor

Fig. 4. Shortened Jantenna.



C~~EE ,..
ANT[NNA
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Fig. 7. UC-1 77/U hood.

swr meter in the line fo r
subsequent adjustments if
needed , If not, yo u can re
move it and retune when
necessary for maximum re
ceived signa l strength or
with maximum response o n
a sma ll field-strength me
ter.

The bandwidth of the an
tenna is about 2 MHz. You
sho uld tune the antenna fo r
a most used cente r frequen
cy and when shifti ng fre
quency about 1 MHz either
side, the sw r sho uld rema in
under 1.5:1 .

Beca use of its size, the
co ffee can provides a nice.
stable base. However, it
sho uld be weighted down
for add itiona l mechanical
sta bility. I live near the
beach, so I filled the can
with assorted shells that
were c leaned tho roughly.
You can al so use colored
glass marbles such as those
used decorat ively in fish
ta nks. When the coffee can
is fill ed with the above,
slight retuning may be nec
essary.

A fi nal note: It is good
practi ce from a hea lth view
point not to stay too close
to the strong rf field of any
VHF antenna . . . especially
if you are us ing more than
10 or 15 Wa tts. •

eoAX

Fig. 8. Test setup for tuning the coffee-can antenna.
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also make an opening in the
bottom of the can fo r a
tight fit with the inne r con
d uctor and so lde r it the re
securely. With the attach
ment to the stator plates of
the va riab le capacitor, the
inner cond ucto r is qui te rig
id .

The 50-239 socket is
mounted as shown about
two inches from the botto m
of the can and fed with no .
16 copper wire to a posit ion
on the inne r conductor
about 1 %" from the bot
tom .

SOL O E ~ E O

JU"f'E ~_ , .<..."

Fig. 6. APe type va riable ca
pacitor showing shaft hous
ing j u mper soldered to
mounting studs.

Operation

The operation is quite
simple. Si m ply place an swr
meter at the a ntenna base
and feed with any conve
nient length of Su-Ohrn co
axial cable di rectly from
the two-meter transceive r
(see Fi g. 8). Adj ust the va ri
ab le capacitor fo r the low
est swr at the most used fre
quency . If the swr does not
di p down to a very low
read ing, move the coaxia l
cable tap on the inner con
ductor up o r down a little
un t il the swr is practica lly
a t unity. You can leave the

sc rewd river adjustment
stub o r a knob shaft may be
used, Make certa in that the
rotor wiper contac t is clean
and makes good contact
and connect it directly to
the inside surface of the
coffee ca n, Run a sho rt, rig
id copper wire fro m the sta
tor plates to the inner con
ductor as shown. If a sc rew
driver ad justmen t shaft is
used, so lder a jumper wire
from the non-rotati ng por
tion of the tuning shaft to
bot h mo unting stud s as
shown in Fi g. 6. If a knob
shaft is used. make the
opening in the can smalle r
so as to make a tight fit
a round the shaft. This is
do ne in ei t her case to avo id
annoy ing hand capaci ty.

The inner conductor can
be made in o ne 43 112 ~

length so that 38" of verti
cal anten na ()J2) will be ex
posed above the top of the
can leve l. Copper or brass
tubing, Y4 -inc h o.d.. will re
su lt in incre ased ba nd
width , although Yt-inch tub
ing or so lid hard-drawn cop
per, no. 8 o r even no. 10,
may be used ,

If desired. wit h a li ttl e in
genuity, the antenna sec
tion ca n be made telescop
ic fo r convenience. An easy
way to attach the inner con
du ctor to the bottom of the
can is by soldering it to a
socket hood (UG-177/U) as
shown in Fig, 7. You can

as the parallel resonant ci r
cuit as shown in Fig. 1, I de
cided to use the can itself as
part of the resonant circu it
in a coaxial configuration.
Being less than a Al4 in
length, I cou ld tu ne it to res
onance with a sma ll vari
able capacitor (see Fig. 5).

The top end of the inner
conduc to r, where it is tuned
to resonance with a sma ll
va ri able capacitor, is a high
impedance point and pro
vides a good match to the
bottom end of the Al2 verti
cal antenna sec tion. The
bottom end of the can,
where the inner conductor
is a ttac hed, is a very low im
pedance point . . compara
ble to the bottom sho rted
end of t he J antenna . A
good impedance match to
the 50-Ohm coaxial cable
can be obtained at abo ut
1 Yz ~ from the bottom end .

Usually, a coaxia l reso
nant circuit of this type ex
hi bits a very high Q . How
ever, by feeding the)J2 ver
tical sec tio n d irect ly a t the
high impedance poi nt and
by attac hing t he So-Dhm
feedpo int directly to the in
ner conducto r. the circu it is
loaded down, red uci ng the
Q considerably.

Fig. 5. The Al2 coffee-can antenna.

Construction

The d rawing is self-ex
planatory . A So-pF variable
capacito r of the APC type
(or equ ivalen t) with either a



Try Out a Low-Level Lazy Loop
It may be only 10 feet up, but this aerial is no worm-burner.

Better st ill, it will fit almost anywhere.

Fig. 1. " Laz y loop" 40-meter loop antenna. A = B if loop is
sq uare; 2A + 2B mus t equal a fu ll wa velength (see text for
formula). X = any convenient length o f 50-Ohm coax to the
shack. The proper SO-Ohm, non-reactive load appears a t the
end of the quarter-wave section of the 75-Ohm coax , Note:
If n ylo n cord is used to support the loop at the corners, an
insula tor is needed only at the feedpoint.

t enna or the ref lecti ve qual 
ity of the earth) w as very,
very poor. D ry, sandy SOl i is
a poor co nd uc tor but a
good absorber o f rf energy ,
The only hope I had wa s
tha t t he wate r tabl e w as
close to the surfa ce ann
m igh t pro vide the needed
reflec tio n before too much
energy cou ld be absorbed
by the earth.

It seemed to me that by
squ ir ti ng the signal skyward
I co u ld maxi m i ze t he
amount of rf reaching the
ionosphere directly over
head and increase the
amount re-retlected earth
ward to enhance my signa l
at m y f riends' rece iver s.
1hus the Bu-rneter horiz on 
tal loop w as born, with
70-foot sides, suppo rted by
TV-mast tubing at about 30
feet above the ground.

Various antenna books
quoted the feed point im
pedance of a fu ll -wave loop
as be ing close to 110 Ohms.
A quarter-wave transformer
of 75-Dhm coaxia l cable
wo uld change that va lue to
about 50 O hms, o r close
enough for my transmitter
ou tput im pedance. So, a
qu art er -wa v e piece of
75-Dhm coax (okay, maybe
it was 72-Dhm) of the Re
59/U persuasion was cut to
the des ired o perating fr e
q uency .

zon ta l loops Rhombi cs.
yes; full-wa ve loops, no

I reaso ned that a full 
wave loo p, hori zo ntall y ar
ranged . wo uld use the earth
as a reflec tor o f rf energv .
and the bet ter the ground,
the better the reflect ion Af 
ter al l, vert ica l ly-mounted
l o ops u se o t her loops,
sc reens. and even Iinear ele
ments as refl ectors. so why
not the ground it self? The
onl y drawback I cou ld see
wa s that my soil cond uc t iv i
ty (w hic h determ ines the
q uality o f the " im age" an-

.. ... . ' l(l(Jl>
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abou t. You know the o ne:
ro tatable rhom bics o n 160
meters and that k ind of
thing.

Finan ci al lim itations,
physical rest r ic t io ns, and
nei ghbo rhood censure al l
d iscouraged t all towers,
large su pport ing st ructures,
and wires (visible w ires, at
least). A lot of digging and
poking in the literature kept
bouncing me back to the
orig ina l concept o f a hori 
zonta l loop, but I could
find VNy li ttle informat ion
ava ilable on fu ll -w ave hori -

T he loop antenna is we ll
know n, wit h ma ny var i

a tions includ ing the q uad
loop. the delta loo p, and
the tw in loop l oops have it

repu tat ion of being easily
tuned. forgiving of slight
mismatch, broadbanded .
balanced. and immune to
QRN . M any antennas are
really loops in d isgu ise; if
you don't believe it. consid
e r such diverse examp les as
the fo lded d ipole and the
rho m bic.

The " la zy loo p" is basi 
ca lly a sta ndard loop anten
na a rra nged hor izontally
above ground, but at an un
usually low heig ht - less
than o ne-ten th of a wave
length. for example. Before
you protest that such anten
nas are earthworm warm
ers, let me recou nt some of
m y experiences.

A bou t two sunspot cy
cles ago, give o r take sever
al yea rs, I w as blessed w ith
a typi ca l suburban lot mea
suring about 75 feet by 200
feet, ideal for a longw ire or
a coll inear, antennas that
need litt le " w id t h" to per
form their function, How
ever, I wa s unsati sfied be
cause I could n't have tha t
antenna farm we all dream
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Fig. 2. Vswr at the transmitter end o f quarter-wavelength,
75-0 hm matching section . (Measurement made with
" M A RS" bridge.)

impedance, and l is the
l oad i m ped anc e. Thus ,
M = V So xll 0 , o r 74.16
O hms. As you can see, e i
ther 7S-D hm o r 72 -Dhm
co ax (or other) line would
provide a good match .

Performance of the Loop

In my own loop for forty
meters, I find that the sw r is
less than about 1.4:1 over
the entire band ! I know this
so unds phenomenal , but I
cannot measure any ref lect
ed pow er at the design op
erat ing frequency ! For sta
tions within abou t SOO m iles
or so from my QTH, report s
are always in favor of the
loop over m y comparison
vertical (Hv-Cam 14AVQ,
roof-mounted with two ra 
d ials per band-except 40
meters, where I use 4 radi 
a ls). The signa l st rength dif
ference has been fro m
no th ing to as m uch as 2 or 3
S-units .

For close-in stat ions, the
loop is cl early superior; for
med ium-d istance sta t io ns,
it is so met im es better and
so met imes worse than the
vert ic a l. For long-d istance
stat ions, the vert ical is al
ways better by an S-uni t or
two. However, t here is a
ve ry in terest ing phenorne
non, even at night or at long
distances: Selec tive fad ing
often drops the rece ived
signa l st rength, and it is
nice to be able to sw i tch an
tennas and bri ng the signal
up aga in in st rength to it s
former level . In fa ct , d iver
sity reception is a b ig ad 
vantage of using a loop
with another type o f anten
na .

A s far as DX b co n
cern ed , another antenna
would probably be better,
although I have worked
Euro pean DX with the loop
and have received good
reports .

All in all, the antenna is
advan tageous for its low
cos t, sim ple const ruc t io n,
and exce llent performance.
Th is weekend I pla n to put
up an BO-meter vers io n.
Why not try o ne yourself? I
know you ' ll l ike it .•
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Example: You wish to put
up a loop for 7.1 MH z. The
formu la gives a length of
141.S4 feet. If you cut it to
141 feet 6 inches, you will
be close enough.

The coax length is calcu
l a t ed by the fo rm u l a :
246vf/f(MHz) = length in
feet. The vf is the coax ve
locity factor, which sim p ly
means that radio frequency
energy trave ls a t a d ifferent
ve locity in coax t han i t does
in free space. The effect of
thi s is that the elect rical
length o f a quarter-wave
length o f coax is d ifferent
than the physica l length. A
co m mo n val ue for coax is
vf = .66, and thi s is the va l
ue I used to cu t mine. (It
w ou ld be better to use a
grid-dip meter to " prune"
yours to the exact length
needed.I

The formu la for a -m·m e
t e r a n t e n na . then . i s
(246 X .66)17. 1 = 22 .87 feet.
If you cu t it to 22 feet 11
inches, you 'll be close
enough. If tha t length is not
enough to reac h from t he
antenna to your transmit 
ter, you can add any need
ed amo unt of 50-Dhm coax
In senes

The coax you have cut is
known as a quarter-wave
matchi ng sect ion ; it
matches the impedance of
the loop (1 10 Ohms) to the
im pedance of the so urce
(SO O hms). The q uarter
w ave m at chi ng-sec ti o n
technique requi res that t he
matching impedance be the
" m ean" value between the
" ext reme" values. It is cal 
cu la ted as: M = V S xL ,
w here M is the imped 
ance value of the match
ing sec t ion, S is the so urce

"
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quad loop, ho rizontally ar
r a nged a bo ut ten feet
above the ground. A possi
b le ad vantage o f thi s loca
tion w as bette r soi l conduc
t ivity, and whil e the trees
repre sented a pos sib le
source of signa l absorp tion,
I hoped that the advantages
and disadvantages w ould
balance each o t her o u t,
yie l d i ng a ne t positive
result.

And so it tu rned out. The
quarter-wave matching sec
tion w as cu t, trimmed, and
installed, and the f irst ca lls
m ade. Results are uniform
ly good ou t to a dista nce o f
about 600-700 mil es. ( I
have a 40 -meter roof
m ounted groundp la ne an
tenna for d irect, switc hable
com panson.)

Why, then, use a loo p!
Well , to me, the reasons are
m anifo ld. It is easy to put
up-tak es maybe an hour,
if you 're slow . It is unobtru
sive - invi sibl e to neigh
bors. It gives great loca l
performance, with red uced
noise pickup. It has ba l
anced feed and a ba lun is
not necessary. It ha s sim p le
impedance m atching, and
the low height means a m in
imum of support st ruc ture
is requ ired. Finally, it has a
low cos t.

..

..

Building Your O wn Loop

You w ill need so me w ire,
so m e co ax, and enough
room to put up the loo p o f
your choice. Here's how
you calcu late the loop size
(rem em ber that you can
make a sq uare, triang le, or
other polygon, regular or ir
regular). U se the formu la
l00S/f(MHLl = tota l w ire
length in feet.

Th e re fl ec t ed p ower
turned ou t to be very slight
and the finals (a tube-type
ri g) w ere we ll -plea sed .
Wha t abou t the forward
(upward) power? W ell, it
seemed to come back en
hanced as expected be
cause I received lots o f re
port s that my sig nal w as the
best ever put o ut by m y Vik
ing Ranger on AM phone;
many reports later, I w as
forced to conclude that the
antenna was a huge suc
cess Stat io ns from about
300 m iles around all told
me that I had greatly im
proved my signa l and that
they had not iced much less
fading . I, too, noticed a big
difference: The band w as
m uch more qu ite. On 7S
and 80 meters in the sum
mertime, you know w hat
that m eans.

t vervth tng seem ed to
w ork better than I had
hoped, so I tr ied loading the
antenna on other f requen
cies and bands but w ith
ou t mu ch success. Then I
exchanged the coaxia l feed 
li ne for open-wire feed line
and through a tuner loaded
o n other bands without
m uch di ffi culty. The an ten
na proved to have bidirec
t ional p ropert ies and even
some gai n o n fifteen and
t wenty meters . I t ri ed
changing the loop configu
rat ion (bu t no t per imeter
length) from a square to a
tr iangle and even to a rough
circle, a ll without any no
ticeab le d i ffe rence in per
formance o r loading on the
fu ndamental frequency.

I decided to bring som e
of the ideas along to a new
homestead with a larger lo t,
but a set o f new lim i ta t ions:
It is covered With t rees! No t
wi shing to destroy the na t
ural beauty of the place, I
dec ided to pu t up the loo p
and use the trees them
se lves for sup port. Thi s
t ime, a loop for fort y m e
ters w as ind icated . The
trees m ade n ice, conve
n ientl y -l o cated su pp o rt s,
and I was able to ach ieve a
reasonab le f acsimile o f a



Henry G E1we/l. lr 1\4UH
RI 1 8o _ l OC
( 11'lif"limd N( 2701 j

Gin Pole for Peanuts
Ever pull yoursel f up by the bootstraps?

Build this gin pole and let it do the same for your tower.

f ig. 2. Upper clamp.

TOOI£ R

'"

ples, wh ich leads me to be
lieve that they are the real
g ill poles

Gin-Pole Fabrica tion

The meten.rl ... I pur l based
Me shown In f Ig 1 ~ u teen
feet of pipe is al l that ISreal 
ly needed. and l ig. 1 shows
how J fabricated the pole.

John took a piece of 1 ~ x
1 ~ x 9 ~ angle iron and weld
ed It to the top o f the pi pe
He then made a metal trian
gle with the 90° sides 2 " x
3" and welded it to the pipe
and angle iro n tor strength,
M y task was to drill a ho le in
the angle iron for the pulley,
drill a hole in the pipe for a
bolt Iuse to be explained
later), and paint a band
around the pipe for an align
ment mark The gin pole

Cost

$14.50

1.89

2.76

0.00

$19.15

Fig. 1. The gin pole.

1112 ,n
T ~I N " Al l
I lACK PIP E

".

i l .Ar -

lIem

25' tnm.wen black
pipe, Pi. · 0. 0.

4 U-c lamps,
2 'J. ~ X4I!z ~

1 pulley about
3· diameter

SCrap metal

magazines on hand and
fo und only one reference to
making a gin pole-in which
the method of attac hing it
to the tower was too compli 
cated for me. However, in
my reference search I came
across articles o n gin poles
used to erect towers by
means of leverage p rinci-

•
~I

a little welding of scrap iron
done for me by my friend,
John Hoger. (The weld ing
isn't necessary if you prefer
to do some drill ing and
boltmg.l

But I 'm ahead of my
sto ry , Not wanting to re-in
vent the wheel. as they sa y, I
reviewed all the back issues
of 73, CQ HR, and Q5 T

j

/lere i!i a section hoi!i led up
and the rope secured. prior
to climbing and bolting to
lo wer section.

Have you ever wanted
to put up a tower that

uses 10-foot sec t io ns that
bolt to get her f rom t he
ground up, like those in the
Rohn 25G tower? Well . I did
Could you have borrowed
sornebodv's gin pole to ac
c o m p l is h the- task? I
co uldn't. Did you want to
pay about $1 50 to buy one?
I d idn't $0 what d id I dol I
bui lt my own for $19,1 5 plus

In it ial ooviuon o f gin pole
with U<lamps lamely con
nec ting it to a tower leg
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Reference
" Safe Tower for a City Lot,"
Lewis H. Abra ham W6FHR,
OS T, August. 1958.
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clim b dow n fo r a m oment to
remove the clam ps. Be sure
to wear gloves as you lower
the gin pole down With the
rope. Otherwise you may
burn your hands from rope
fr ict io n.

Temporary guying w ill
give you a better sense of se
curity after passing one per
menent-guved level before
reaching the next perma
nent -guyed level. A good
rope is suff icient for that
pu rpose. It w ill requ ire over
500 feet of rope to erect the
10th sect ion of a 100-foo t
tower (w hen three -poi n t
guying at the 85-foot level),
considering that you need a
minimum of 200 feet of ro pe
to get that last sec tion up
there. Have enough ava il 
ab le for your tower height.

After putt ing up 370' of
tower by th is method, I
found that it's easier than I
had thought You w il l. too! .

,

~=.:..
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,
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the bottom of each tower
leg to fac ilit ate its slid ing
over the section below rt.
• To permit each sect ion to
hang vert ica l ly when being
mated , tie the rope under
the second rung down. on
each side, w ith the rope
com ing up the m iddle. Afign
the numbered tower leg with
the matching erected num
bered leg before start ing to
raise the new section.
• W hen m at ing sections,
be sure the rope remains
o utside the tower sec t ions;
the rope can inadverten tly
be caught inside the tow er
leg. and it's a nuisance to
have to pull the free end
through the whole tower to
clear it.

At com p le tion of t he
w ork and when ready to re
move the gin pole, loosen
the two clamps and (as done
before) let the gi n pole slide
down until it is resti ng on the
top sec t ion, Then remove
the rope from the pu lley, tie
it to the top of the gi n pole,
and, for safety, tie the gin
pole to the tower while you

AU OUR PRODUCTS MADE IN USb.

~ BARKER a WILLIAMSON
~ QuoIity Communication Pro:::luctt Since 1932

At yout OIsfnbU100 wnte or call
10 Canol Sh-eet. Bnstot PA 19007

(215) 783-5581 ~ "

All creve to match
500hm trOf"\$fT'IInen
and antennas.

p lace and t ie the rope - see
the photo.

Clim b to the top of the
f irst sect ion again and safe
ty-belt yourself in. You can
now pull o n the rope to raise
the seco nd section high
enough to dear the first sec
t ion, and then lower onto
the first sect io n. The second
sec t ion can now be bolted
to the f irst sect ion.

Step Three. Clim b the sec
ond sect ion, loosely connect
two more clamps (spaced on
the second sectio n as the
first two were on the f irst sec
tion) The top clamp again
has a spacer in it.

The bottom d amp o n the
fi rst sect io n can now be re
m oved, loosen the seco nd
clamp up and let the gin
pole slide down a few inches
unt il the pulley bracket rests
on the top of the second sec 
t ion, The other fi rst -sec tion
clam p can now be removed.

Cl im b to the top of the
tower, safety-belt yourself
in. and raise the gin pole
again so that the pa inted
band is aligned with th e top
of the tower. Slip in the 5 "
bolt to prevent the gin pole
from slipping down. and
tighten the tw o new clam p s.

You are now ready to fol
low step two aga in, and by
an iterat ion o f steps two and
three and pu tting in the guy
wires at the appropria te lev
els. you can go as high as the
recommendations for the
tower permit.

It would be very nice to
say you put the tower up all
by yourself. and you can.
How ever, practical consider
at ions, especially safety, say.
" Have a ground helper as a
minim um requirement !"

Some Suggestions

• A ll tower sect ions should
be assembled on the ground
to m ake sure the sect ions go
together .
• To p and bottom of each
sect ion should be num bered
or given a d istinctive m ark
identical to the number or
mark on the end of the next
sect io n to make certain they
are properly assembled.
• Pu t a little vasel ine inside

weighed 25 pounds, w hich
was light enough for one
m an to hand le whi le erec t
ing a tower.

Using the Gin Pole

let's see how we use it.
start ing with the f irst ten
foot sect ion of the tow er se
cu red to it s concrete foot 
ing, and the rope. q uarter- o r
half-inch nylon or manila, al
ready threaded through the
pulley o n the gin pole.

Step One. With the gin
pole on the ground bu t vert i
ca lly aga inst the tower, two
Ij-c larnps are loosely con
nected around the tower leg
and gi n pole. The upper
c lam p should be posit ioned
between the first and sec
ond top tower rungs The
lower clamp should be posi
t ioned betw een the third
and fourth rungs

Climb to the top of the
t u-foot sec t ion, safety-belt
you rself in p lace. and lif t the
gin pole so that the painted
band is at the level o f the
tower top, You w ill see that
the hole dri ll ed thro ugh it is
at a Ipvt>1 so that you can
stick a 5 H bolt through It and
rest it and the pole on the
top rung of the tower. The
two clamps ca n now be
t ightened.

At this point i t is appropn
ate to indicate that the two
clamps are slight ly d if ferent .
The upper part o f the gin
pole cannot be snug against
the tower or it w ill be d iffi 
cu lt to insert the next sec
tion A slight displacement
o f the gin pole f rom the ver
tica l is req u ired to prevent
interference between the
gin po le and the new sect io n
to be inserted . Fig, 2 shows
how a spacer is inserted in
the upper clamp between
the pole and tower to pro
vide the necessary vert ic a l
d ispla cem en t. The spacer
can be a d upl ic ate o f the
outer locking bar.

Step Two. Return to the
ground and t ie one end of a
rope to the to p of the next
(the second) sect io n, From
the gro und, pull the second
section up until it is slight ly
lower than its final restmg
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Coax Connector Workshop
Tracking down feedline-related problems can make

strong men cry. By starting out right, you can avoid hassles.

•

Pic t u re this se tt ing :
You're sitt ing in the

shac k one evening having a
good rag-chew with some
friends when suddenly your
whole stat ion goes bonkers.
You wonder what happened.

You chec k around the
shack . Your rig seems to be
putting a good signal into
the dummy load and all the
other con nections lo ok
good. Yet, somehow, the
signal has just gone away.

Si tt ing there, pondering
the problem. you think: " It
must be in the antenna - it
ca n't be anyw here e lse.
After all , the coax is new, I
installed it only last week.
and all the fittings a nd con
nect ions are okay !"

So, you 're off the air ,
wit h no signa l, a nd the next
weekend comes. You check
out the antenna, but every
thing seems okay there, too .
What 's t he prob lem? " It has
to be in my r ig beca use

everything else is okay. My
meter is ju st probably giv
ing me a fa lse reading into
the d ummy load !"

Bu t , wa lt a minute! Be
fore you hau l out the rig's
sh ipping ca rton and send it
off to the m anufac turer,
there m ay be o ne area that
you 've missed .

Remember that new coax
yo u just installed? Have
you checked it ou t, too ?
The answer to thi s one is

probably no, because you
know how to cut coax,
ngbt ! Well, just to be sure,
check ou t the coax, too !

" O kay," you might think ,
" I might as well check out
the coax, too, al though it
can't be bad . I know what
I'm do ing w ith coax !" So,
you take the coax down and
check it with your VTVM
or DMM and you see that
there's no continu ity. "Some
thing's f ishy here !" you

It's always a good idea to lay out the tools and parts you
will need fa cu t coaxiaf cable before beginning the opera
tion.
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The first step in preparing this RG-58 cable for cutting is
sliding the UG-175 adapter over the cable. This allows the
use of a PL -259, wh ich is actua lly sized for RG.f.J/U coax.



The next step in preparing coax is carefully debraiding the
outer shield. For th is you w ill need a sharply pointed scri be,
ice pick, or other poin fed tool.

pu lled through . In some
cases, th is is fi ne, but in
most cases, It isn't. What is
needed is pat ient debraid 
ing o f the shield bra id.

But, before you get to
th is point, it is wise to insta ll
the va rious fitt ings whic h
belong o n t he cab le. This in
clud es the ba rrel of t he
Pl -2 59 and the adapter
(UG-175 or 176) if yo u are
us ing cab le that's smaller
than RG-8/U. I like the
Radi o Sha ck mini -foam
RG --8 myself . The beauty of
it is tha t it is nea rly as small
as RG-59/U, but is muc h less
lossy.

O nc e t he fitt ings a re in
sta lled, wiggle the braid a
bit to loo sen it from the in-

score or nick th e ou ter
shield braid of the cab le; if
you do this, then you're o n
your way to a short. So, be
gentle when you first slice
into the outer jacket o f the
c a b le . Ju st s lice it fa r
enough to expose the inner
bra id. Once you have don e
this, the jacke t sho uld slip
right off and expose the
braid itself . Remove about
3/4" of the o uter jacket.

The braid is a nothe r area
wh er e m an y amat e ur s
make mistakes. Too oft en
the braid is merely pushed
back down over the cab le
to expose the inner d ielec
tr ic. O r, worse , a hole is
made in the braid and the
inner conductor is merel y
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Once the layer of covering material is removed, you will
find the t ightl y twisted shield braid exposed. Here you can
see the exposed braid and the UG-175 adapter.

When you have f in ished debra iding the outer coax ial
shield, it shou ld look like this. Notice it is fanned a t roughly
a 90° angle. Th is fanned braid is then smoothed over the
adapter and trimmed.

coaxial cab le and the fitting
of the connec tors is a re la
tively easy, st ra ightfo rwa rd
job.

The tool s needed fo r th is
job incl ude: a sha rp knife ,
hobby kn ife, o r razor blade;
an awl , sha rp sc ribe, o r ice
pick; the cable; t he fitti ngs
(PL-259 or BNC) a nd adapt
e rs (i f needed); abo ut a
bO-Watt solderi ng iron (i t
can be less, t hough ); and
solder.

Once yo u have the tool s
la id out, it's time to begin
the actua l process. The first
s te p in v ol ve s s l ic ing
through the outer jacket of
the coax ia l cable. Wha tever
you do, do n't ca rve the
cable like it was a turkey
because you 're going to

Cutting the outer covering o f a piece o f coax requ ires a
sharp knife and a firm but gentle score around the p lastic
covering. If you cu t too deeply, you risk cu tting the outer
braid of the coax.

think. You then check it out
for shorts, and instead of
read ing infinity, your meter
gives strange read ings.

Voila! You've jus t solved
you r problem . The coax
was impro perl y cu t.

Improper coaxia l cab le
prepara tion is probably re
spons ible fo r more prob
lems in amateur radio than
any othe r single cause. Un
less you buy you r coax pre
cut with the fitt ings in
sta lled. then chances a re
one tim e or anothe r you 're
going to run into prob lems
with poo r cable connec 
tions .

This need not be the case
if you take some time and
work slow ly and thorough 
ly. Proper prepa ra tion o f



•

A fter the coaxial cable 's outer braid is smoothed over the
adapter, it is then trimmed. It should be trimmed so the
cable covers abou t 50 percent of the adapter 's barrel. A pair
o f mini-snips makes short work o f this.

With the shield braid trimm ed, the soon-to-be-completed
coaxial cable fitting should look like this. The trimmed
braid is smoothed over the adapter and the center conduc
tor's insulation is exposed. The installa tion should look like
this. One note here, even though it is not shown: The screw
on PL -259 barrel is installed be fore the UG·175 is installed
on the cable. This barrel allo ws the unit to be mated to a
female SO-239 connector on lhe back of a r;~. A spare is on
the lahle.

ner d ielect ric. Then gently
insert the aw l (scribe or
pick) and start to unravel
the 3/4" of exposed braid .

To debraid the cab le, fol 
low the w inds o f the strand
bundles. Take your t ime
and don't n ick or break
them because you run the
risk of a short If you do. The
whole job, by the way,
shou ld only take 10 to 15
minutes once you' re skill ed
at it. Yet, however long it
takes, thi s is one o f the most
crucia l parts, so take your
time doing it.

After the cab le is de
braided, spread the braid
strands out at a go o angl e
fr om the cable Itself . Then
take a pair o f scissors and

tr im the braid to about 3/8".
( I f you ' re u sing sma l ler
ca ble and need the UG-175
or 176 adapter, move it up
flu sh w ith the end o f the
outer coven ng.)

Next, take your knife and
gent ly slice into the die lec
tric. A ll you have to do is
score the d ielectric and pull
on it. The piece of dielect ric
should just slide right off
the center cond uctor. You
have to score it roughly 1{8"
above t he poin t where
you've debra ided the outer
shield.

O nce you 've got the cen
ter conductor exposed, if it
is stranded, tw ist it in to a
t ight bund le and t in it with a
li ttle so lder.

At this po int, you 're just
about ready to slide the
body of the f i tting over the
prepared end o f the cable .
Carefully take the plug
body and insert the t inned
center conductor into the
shaft o f the p lug body.

With the center conduc
tor inserted, the next step is
to twist the fitt ing over the
end of the RG--8/U . While
doin g this, you also have to
turn the fit ting to make su re
that it seats properl y. You
have to exert a fa ir amount

o f pressure to do this, but it
should be done eas ily with
ou t the aid of too ls. Re
member, those strands of
copper in the outer shield
are gent le beasts, so don't
use bru te force.

At this point, you' re near 
ly ready to go. I t's here that
the soldering iron comes in
to play. In the Pl -2 59 con
necto r, you 'll notice four
holes in the shaft body.
These are soldering holes. It
is through these that you
connect the outer shield to

Trimm ing the cen ter insulation requires careful cu tting with
a sharp blade. You must cut deeply enough to slice through
the plastic insulation materia l, but not so deeply as to cut
the center conducto r itself. This takes practice.
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With the center insu lation remo ved, the prepared end of the
coaxial cable should 'ook like th is. Notice that the center in
sula tion is not trimmed to the same point as the shield braid.
This is important because it mainta ins an insulated area be
tween the braid and shield and prevents shorting.



W ith the cable end prepared, the nex t step is to install the
PL -259's center fit ting This should easily slide over the
UC-175 and it will then be screwed snug.

These prov ide
for the outer

The last step, a fter the plug has cooled from the first round
o fsoldering.. is running solder into the center conductor pin.
This is a ho lfow opening in the tip o f the plug through which
the center conductor should appear if it ha s been installed
correctly. It is necessary to fill this tota lly with solder.

the plugs on either end o f
the coax. If there is continu
ity, yo u sho uld have a zero
reading o n your meter. Re
peat th is process with the
center connectors .

To check for shorts, at
tach o ne of the probe leads
to the outer barrel of one
plug and the o ther pro be to
the center connector of the
sam e plug. The reading you
shou ld o btain is infin ity . If
you don't get the proper
meter read ings, then you 've
got a sho r t somewhe re
(pro bably in one of the fit
tings) and you're going to
have to rem ove the f itting
and start allover again.

However, i f you 've taken
your time, you should find
that the readings are okay
and you're ready to install
the coax. That's all there is
to it.

Mak ing proper coaxial
fittings may not be the mo st
glamorous part of amateur
rad io, but it is one of the
m ost important. The coax,
a ft er all , is what carries
your signal to and from
your antenna, and without
a signa l. even the best sta
t ion and eq uipment is pret
ty much useless. •
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The f inal step in the in
stallat io n of coaxia l fitt ings
is check ing them for both
cont inuity and sho rts. Once
you have fi tted plugs to
both ends of yo ur cable and
fin ished the work (yes, it
can be ted ious), take your
V TVM or DMM and run
these checks To check for
continuity , fir st set t he
meter to read resistance
and co nnec t t he probe
lead s to the outer barrel s of

The most crucial part o f the PL-259 instal/ation is soldering
the plug and coaxial shield. If you have done the installa
tion properl y, the coaxial braid should appear through the
four solder holes in the body of the PL-259. Don 't ho ld the
iron here for a long time because you chance melting the lit
tle insulation le ft between the braid and center conductor
inside the plug body itself. This means not using a low
wattage iron. A good JO-60-W att iron should be able to
cope with this task easil y. This soldering also provides a
good ground, which is necessary for coaxial cable.

The next step is screw ing
the barrel of the fitti ng over
the body of the body it
self-and you've complet 
ed the job.

If you 're using sm al ler
coax and need the UC -1 75
o r 176 adapter, there's an
extra step. You trim the
braid as in using the larger
sized cable, but then you
sc rew the fitti ng body over
the adapter. The braid of
the outer conductor will be
visible through the solder
holes. Once th is is secure.
then yo u solder through the
plug holes just as with nor
mal RG-8. The rest of the
procedu re is the same.

the fitting .
the ground
shield.

Making sure that the sol
de ring iron is hot enough
and using a pointed so lder
ing tip, app ly the iron to
both the ho le and the shaft
of the plug body. You do
this by angling the iron
sl ight ly. Aft er a couple of
seco nds , t he bra id and
body should be hot enough
to take the solder for a
good joint . Don 't overheat
the braid (t ho ugh it's a won
derful co nd uc tor of heat
away f rom the area where
you 're work in g), because
you ca n damage the nearby
o uter jacket easily, and
most importantly, you can
heat the bra id to the point
of mel t ing t he inner die lec
tric. producing an instant
short! Continue the so lder
ing process unt il a l l the
plug holes are fill ed with
so lder and the connect ions
are good. And . once you
have com pleted thi s step,
i t's t ime to move on to t he
tip of the fitting itself.

What you ' ll find here is
the t inned cente r connec tor
inside the tip o f the plug
Merely apply your iron to
the tip and the center con 
ductor and then run in
enough so lder to fill the
shaft . W ipe it quickl y w ith a
damp sponge to remove the
excess rosm.



Make Your Noise Bridge
Even Better

Use these shortcuts for easy calibration
and give your transmitter 1:1 vision.

I
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u s ing the mirror-ima ge
method p rev iously d e 
scribed. it will be necessary
to use some small fixed ca
pacitors for sta ndards. Ord i
nary 5% silve r micas or their
equivalent will work lust
fine, The values of 10, 20, 30.
40. SO. 60. a nd 70 pF a re
used to o btain the basic cali 
b rat ion points . Sma ll val ues
o f capacitance can be paral 
leled to obtain larger va lues;
for example, a 20 pF in par
a llel with 30 pF will gi ve a
50-pF value.

When using these stan
dard ca librating capacitors,

o

CAPAC' T' V[
REACTA'l CE

A Correction

First the error should be
corrected, In Fig. 2 of the ref
e renced article, the 68-pF
capacitor sho uld be in se ries
with the antenna jack as
shown in Fig. 1 of th is a rticl e.
a nd not con nected to ground
as originall y sho wn. The sec
tional schematic shows thi s
correction a nd also has the
parts labeled fo r identifica
tion pu rposes.

In o rder to o b ta in a n ex
act calibration, rather than

been shown he re for info r
mation purposes.

prevent serious damage to
your transmitter by ensuring
that it goes d irect ly in to a
matched load You will keep
your finals cool!

However, I did nonce an
error in the schematic. A lso,
I was able to calcu late an a l
ternative method of calibra
tion that e liminates the need
for sta nda rd ind uc ta nces
yet all ows for a theoretically
exa ct calibration of the en
ti re re a cta nce sca le . My
eq uation allows the bridge
to be di rect ly ca lib rated for
the reference frequency of 1
MHz, thus e limina t ing the
need to refer to either
graphs o r c u m b e rso me
e q ua t ions . Howeve r, the
graphs and e q uat io ns have

".~ 'U.F • •I I @) .....T£'lU 0 0 •-• •
0"'.,.

o RECEIVE"
• • '~.DDD _",00

" ...'4D pF
~ ."
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"''''''u '' ....,..u..
c....cITy c......cITy

W hile reading the ex
cell ent art icle enti 

t led " Q RM-Free Antenn a
Tuning" in the August. 1981 ,
issue of 73 Magazine, I was
particularly st ruck with the
ingenious associated circuit
ry of Fig. 3 that allowed the
noise bridge to be used also
as a QRM-free tune-up de
vice. The authors recog
nized a problem a nd offe red
a solut ion to it that will be of
great benef it to all ama
t eurs. Even more importan t,
the tec hnique described wil l

Williilm Vjs ~E'rs K4KI
12455. Orlando AvE'.
Cocoa BNCh fL J19H

Fig. 1.
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Fig. 2. Brid~e scales and pointer knob.



Fig. 3.

the leads should be kept as
short as possible to avoid
undesi rable lead indu c
tance. As a further method
of d iminishing the lead-i n
ductance effects during ca li
bration, I prefer to do my
own calibrat ion at a low
ra ther tha n a high frequen
cy. In my own experi menta
tion, I have used a cal ibra
t ion frequency of 3-75 MHz
and found it to be very satis
factory. If a bridge is care
fully built, the calibrat io n
should be satisfactory fo r
the range of 160 to 6 meters.

Fig, 2 shows an oute r
sca le in reactance and an in
ner scale of the standard ca
pacitances used . (The inner
sca le is shown to help under
sta nd the technique used
and is not needed when yo u
actually use the br idge to
measure reectance.l

Calibra tion

The first step is to ca li
brate the resistance d ia l of
the bridge. The method pre
vious ly described is correct,
and no fur ther comments
are needed When doing the
reactance calibration, a
5O-0hm resistance should
be connec ted to the anten
na jack of the bridge. For my
own purpose I just soldered
a 50-0hm, 1.4 -Watt resi stor
Inside of a matching plug,
keeping the leads as short as
possible inside of the jack.

The knob on the variable
capacitor should be so pos i
tioned that the capac itor is
fully meshed when the knob
is pointing to the right or
the maximum capacitance
mark ing on the scale , Then
when the knob is point ing
up to the zero poi nt on the
scale, the capac itor will be
at half capacitance. With
the 5Q-Ohm resistor con
nected. null the bridge. The
reactance d ial shou ld be
qu ite close to the mechani 
ca l ha lf-point of the variable
capacitor. This is ca lled the
origina l null point, and here
( 1 will have a capacitance
va lue of bHpf to matc h that
of the 68 pF of ( 2.

Nulling is obta ined when
the total impedance of one

side of the bridge is exactly
equa l to the impedance of
the other side of the bridge,
If the null point is qu ite
close to the mechanical cen
ter point of the capacito r,
the va lues can be brought to
co incidence by sli pping the
kno b shaft a few degrees
one way o r the other so that
the knob read s zero at the
electrical null , This tech
nique will not affect the
basic accuracy of the bridge
when it is finally ca librated .

It could happen that if the
maximum value o f (1 were
higher o r lower than the
specified value of 140 pf.
the electrical null and the
mechanical half-mesh poi nt
would be off more than a
few degrees. In this case, the
value of ( 2 wou ld have to
be changed to bring these
two poi nts more closely in
line. If this is done, then the
actual va lue of ( 2 should be
recorded since its value is
used in the reactance equa
tion shown later on. If. by
chance. there is a large, un
expla inab le d iffe rence be
tween the electrical nu ll and
the mechanical half-mesh
point, the circuit should be
checked for wiring errors.

Now that the original null
has been accomplis hed. the
bridge can be ca li brated.
Start with a 10-pF capacito r
and connect it across(2. The
total capacitance of this c ir
cu it will now be 68 + 10 = 78
pF. This means that to null
the bridge, the capacitance
of (1 will have to be in
creased to 78 pF. At th is null
point, mark the capaci tance
sca le as - 10 pf. Now re
move the 10-pr capac itor
from across (2. replace it
with 20 pf. and obta in and
mark th is new null point on
the capacita nce scale. Re
peat th is procedu re unt il
the right half of the sca le is
ca libra ted in capacitance
values

The left-hand side of the
scale is ca librated in a some
what simil a r man ner , Pl ace
the 10-pF capac itor across
( 1 . This means that for the
bridge to be in balance. the

capacitance of ( 1 will have
to be reduced 10 pF. The
null point on the scale is
marked + 10 pF . The 10-pF
capaci tor is removed and
the procedure repeated for
the larger sizes of calibrat
ing capaci tors unt il the sca le
is ca li bra ted.

The bridge is now cal i
brated in terms of + C and
- C, and all that is needed
now is to rela te these values
to values of X1 and Xc so that
the br idge scale can be cal i
brated directly in terms of
reactance. And even though
the bridge was ca libra ted at
a frequency of 3.75 MHz. a
bit of ca lcu la tion will en
able us to ca lcu la te the
sca le reactance va lues at
our originally stipulated fre
quency o f 1 MHz.

For illustra tive purposes.
le t us pick a series load of 50
Ohms and a capaci tance re
actance of 975 Ohms at 1
MHz and co nnec t them
across the antenna jack of
ou r bridge. The schematic of
Fig. 3 will make it easy to
follow the mathemati cs in
volved. The actual va lue of
the capacito r at 1 MHz is
calculated and found to be
163.2 or. The equation used
is ( = 1/2rrFX. and because F
i::. in MHz and C is in pf.
1.<XXJ,<XXJ is needed in the
numerator. ( = 1.000.000/(2)
(nX1X975) ~1632 pF.

Fro m the circu it of Fig. 3,
it can be seen tha t the b8 pF
of (2 is in series with the
163.2 pF of the load. and the

...,u......C"
0f0 ''' '!>G£

resultant cepacrtance of the
two is from our series capac
ity equat ion. ( = {68X163, 2Y
(68+ 1632]= 48 pF. To o b
tain a null a t this point. our
va riab le capacitor would
have to be set a t a capaci
tance of 48 pf. which is ac 
tually Its origina l null va lue
of 68 pF m inus the 20 pF cal
ibration point for the left
hand side of the dial . (I hang
my head and confess that
the origi na l value of 975
O hms o f reactance was cho
sen to keep the math easy
and make the result come
o ut exactly at the 20-pF
point on the scale , This is
what is ca ll ed a pla nned
co incidence!)

By now some of you will
be say ing. " Hey, if I have to
go through all of that stuff
every time I want to make a
reactance measurem ent,
forget it!" I couldn' t blame
you. But by si tti ng down and
combining all of the forego
ing calcu lations in a single
equation, it is easily possible
to just use the sca le calibra
tion values and obta in reac
tance va lues. And the basic
equation is thi s: X=( - j)
{(l ,ooo,OOOXdia l se tt ingll(2ln)
((2)((2 - dial se tt ing)( fre
quencv in MHz)].

(The term (- j) was added
so that all va lues calculated
will co me out in the conve n
tional engineering notation.
so that capacitance reac
tance is - j and induct ive re
actance is + j.)

And now we are bette r
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Capacitive Inductive
Dial Reactance Dial Reactance

0 0 0 0
+ 10 403 - 10 300
+20 975 - 20 532
+ 30 1648 -30 716
+40 3344 -40 867
+50 6501 - 50 992
+60 17.550 -60 1097
+ 68 00 - 70 1187

Fig. 4.
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accompany Palomar Engi
neers' no ise bridge combine
the warning with a picture of
a noise bridge buried in a
graveyard with a gravestone
marked " R, I.P., R-X Noise
Bridge."

Using a four-layer ro tary
sw itch, a transmitter defeat
c ircu it cou ld be added .
Every t ransmitter's turn-on
capability varies w ith the
design ci rcuit, so this protec
tion will have to be left to
the ingenuity of the individ
ual amateur. The ci rcuit
would have to be so de
signed that the transmitter
would operate only when
the switch is in the number
one posit ion.

If you decide to buy a
commercial bridge, it can be
used with the auxi l iary c ir
cuit. Thu s, you will reap all
o f the advantages of havi ng
a means of measuring im
pedance and a means of
tuning up without putting
any QRM on the air, and you
can tune up your rig w ithout
any chance of damage. The
origina l article is we ll worth
every serious am at eu r 's
thou ght and c o ns ide r 
at ion,•

Fig. 5.

•,
.. -1 3000•,
••

-1:<'000

- 1'000

Easy Tune-Up

As I ment ioned earl ier,
the auxiliary circuit o f Fig, 3
of the original art icle is
extremely useful as it allows
you to adjust your matching
network to exactl y 50 Ohms,
so that after you have tuned
up your t ransm itter into
you r d u m m y load and
switc hed over to your anten
na circu it, your transmitter
will have an swr of 1:1 and
you are ready to go on the
air . Tun ing up using a
matching network d irectl y
may result in a period of
high swr. This can damage
your equipment or, in the
case of the newer transistor
ized rigs, cause you to lose
power. So, just tu ne up your
rig into the du mmy load at
f ifty Ohm s, then use the aux
iliary circuit, tune up your
matching network with the
bridge, and sw itch over; you
are ready to go on the air .

There is one fin al note of
caution: Never rum on your
transmitter if your auxiliary
switch is in position 2 or 3. If
you do, you may see some
smoke! In fact. to st ress this
point, the inst ructions that

in Ohms The resistance dial
does not have to be divided
by frequency as it reads cor
rectly independent of fre
quency.

There is one easy check
that you can make to show
if your br idge is frequ ency
sensit ive. It theoret ically
should not be. but naturally
al l p ieces of equ ipment
ha ve distributed capa ci
tance and lead inductances
which make t heoreti cal
values deviate f rom the
ones measured The best
test is by using a simulated
load of a capaci tance and
resistance in series, and
ma ke a nu ll measu rement at
some low frequency (say.
3.75) as we had origina lly
done . N ow , without
touching the bridge. in
crease the measuring fre
quency to some high value
(say, one of 10 or 15 meters).

You may not be lieve thi s
at f irst, but the bridge will
stay at a null pos it ion with
out having to move either
the reactance or resistance
d ials Thi s indica tes that you
have a very good bridge.
Practically, yo u might find
some slight deviation in the
d ial sett ings, but they should
not be excessive. Thi s rather
interesti ng and very useful
test result is because the
dial wa s cal ibra ted with
standa rd capacitances and,
after all, a ca pacitance at
3.75 MHz has the same
capacitance at 10 or 15
meters. Try i t, and you will
see how useful this test is in
evaluating a bridge uni t. It
will uncover stray, unwant
ed capacitances and induc
tances and will also quickly
tell you if you have some
basic problem when you
first build your bridge.

able to see that because in
ductance reactance is oppo
site to capacitance reac
tance, the right-hand or in
ductive reactance side of
the scale wa s marked in mi
nus ( - C) va lues,

The eq uation is easily
checked numerically by just
puttmg in the previous val
ues and we shall see that we
will wind up back w ith our
value of 975 Ohms: X= ( - j)
(1,00 0,000)( + 20)/(2 )(n)(68 )
168 - 20Xl)= - 1975 Ohms

It w ill be evident that the
sign values for the capaci
tive scale should be ob
served in the equat ion when
it ts used. Thi s can be illus
t rated by assum ing a null
reading of the C scale of
- 30 pF . This indicates the
reactance wi ll be inductive.
The calcu lation is as fo l
l ow s: X = ( - D(1 ,000,000)
( - ) O}/(2}(nX68}[68 - I - 3D)]
(1)= +j716 0hms, And if we
were cali brat ing our scale,
the - 30 value of capaci
tance could be marked as
716 Ohms.

And now to save every
body a lot of time calculat
ing va lues either for the
scale or the const ruc tion of
a graph, I' ve inc luded a ta 
b le of values (Fig. 4) and the
graph (Fig 5) showing values
of reactance vs. dial settings
of plus and minus C.

The bridge is very easy to
use when measuring imped
ance Just connect your un
known va lue of impedance
to the antenna jack of the
bridge, make your null , and
read your resistance and
reactance scales, Take your
reactance value and div ide
it by the frequency In MHz
at which you are making
your measurement, and you
have your reactance value
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$89.95

• Frequency accuracy, ± .1 Hz maximum -40·Cto +85·C
• Frequencies to 250 Hz available on special order.
• Continuous tone

BURST TONE S:
1600 1850 2150 2400
1650 1900 2200 2450
1700 1950 2250 2500
1750 2000 2300 2550
1800 21 00 2350

TOUCH·TONES:
697 1209
770 1336
852 1477
941 1633

TEST-TONES;
600

1000
1500
2175
2805

TE·12PA

67.0XZ 85.4 YA 103.51A 127.3 3A 156.75A 192.87A
71 .9 XA 88.5 YB 107.21 8 131 .8 3B 162.258 203.5 Ml
74.4 WA 91.5 ZZ 11Q.922 136.54Z 167.96Z
77.0 XB 94.8 ZA lU.82A 141.34A 173.8 6A
79.7 SP 97.4 ZB 118.82B 146.24B 179.96B
82.5 YZ 1OO.01Z 123.0 3Z 151.4 5Z 186.27Z

TE·12PB

• Frequency accuracy, ± 1Hz maximum - 40·C to + B5·C
• Tone length approximately 300 m s. May be lengthened,

shortened oreliminated by c hanging value of resistor

~ "

f'r9COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(8001 854.Q547/Callfornla: (714) 998-3021

Stuck with a problem?
OurTE-12P Encoder m ight be just the solution to pull

you out of a sticky situation. Need a different cress
tone for each channel in a multi-channel Public Safety
System? How about customer access to multiple reo
peater sites on the S8mB channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or Just as a piece of ver
sallie test equipment. Any of the CTCSS tones may be
accessed with the TE·12PA, any of the audible frequen
cies with the TE·12PB. Just set a dip switch, no test
equ ipment Is requ ired. As usual, we're a stickler for
lday delivery with a full 1year warranty.

• Output level flat to within 1.5db over entire range selected.
• Immune to AF.
• Powered by e-acvec. unregulated at 8 mao
• low Impedance, low d istort ion, adjustable sinewave o utput,

5v peak-to-peak.
• Instant start-up.
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SPECTRUM
Export Orders Welcomed

I,

\ I
I• •, , •I I J,LINK IlECE,nR •~.- • ,

~

_____1055 W. GERMANTOWN PK., DEPT S5

NOW LOCATED IN QUR NEW LARGER PLANT!

THANKS FOR YOUR 8 + YEARS OF SUPPORT!
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INQUIRE ABOUT 'SURPl US' RX & TX BOARDS. REDUCED PRICE! ..- 68

Norristown, PA 19401 • 12151631 ·17 10

COMMUNICATIONS

SCR200 &
SeA 4SO
BOARD
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Antenna Refinishing
the Easy Way

When a good vertical begins looking like a rusty downspout,
it's time for some maintenance.

Here's how K6EW saved a hamfest special.

Base o f antenna. Bottom piece of aluminum tubing passes
through the insulated open ing (right) and rests on the insufar·
ed support (left]
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5.Jm Creason KbHV
29·m Arlington A venue
r u/!€'fton (A 92635

A t a recent ham swa p
meet, I was able to buy

a used 18AVT/WB tra p vert i
ca l antenna for about half
the cost of a nevv one. How
ever, it had been exposed to
l o s Angeles a ir for severa l
years, and therein lay a

problem. The 18AVT/W B
consists of seve ra l traps,
pieces of alum inum tubing.
top-hat rad ials. and a short
metal whip. These parts are
asse mbled te lescope-fash
ion and he ld in place by
compress ion clamps, nuts,
and bolts. Over the years,
the smog-ridden ai r had at
tac ked the metal. mak ing
for poor contact between
ad join ing surfaces . Further-

more, the spacing between
traps depends upon whether
the antenna is to have mini
mum sw r for phone or CW
subbands. and whether it's
to be mounted on a roofto p
or on the ground. Without
an instruction sheet. I had
no way to determine the
spacings. Finally, like any
If. -w av e vert i c al , the

,
~

" 'Ill ..
Ii-~.

I
l~ 'Ill ,n

I•

1lJ.

Fig. 1, D imensions o f the
18A VTAVB for CW, roof
mount. (Not to scafe,)

18AVT /WB requ ires some
sort of ground plane or sys
tem of radial s. Again, I was
at a loss without an instruc
tion sheet.

A letter to Hv-Cam. the
manufacturer , brought a
brochure on the antenna but
no instruc t ion sheet. A letter
to 7]'s " Ham Help" column
did the tr ick (t hanks to
WB4TCP. WB6JOP. N8 ECR.
WD 8 JFF , K\lYEH, and
WAOIT U). For someone who
is in the same posit ion as I
was. the dimensions for the
18AVTM 'B and radial s are
given in Figs. 1 and 2, respec
t ively . Two rad ials per band
are required. and they must
be Insulated in a roofto p in
stallat io n. " Egg" insul ators
are handy for this Exten
sions to the radial s for at
taching to guy points mu st

Band Length

40 37' 0 *
20 18' 711a *
15 11' 10 Y2*
10 9 ' 10·

Fig. 2. Dimensions forradiafs
fo r the 18AVTf\VB .
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the radiat ing portion of the
antenna, A setscrew through
the tubing forces the disk
against the opposite side of
the tu bing.

Cleaning the joint was no
problem, but because the
wall of the tubing is rather
thin, there are only a few
threads to e ngage the set
sc rew. Unfor tuna te ly , I
stripped these threads while
reassembling the antenna .
However, a 10-32 sc rew
saved the day. It's a li ttle
larger in diameter than the
original setsc rew and the
threads a re not as coa rse . It
se rved nicely as a se lf-ta p
ping screw In the so fte r
aluminum

Resul ts Wit h the re fur 
bished vertical have been
encouraging. Although I use
an HW-8 (about 3 Watts
out), I've had no problem at
a ll making stateside con
tacts, Finland a nd Ja pa n
.....'e re the best OX in the fi rst
three weeks of operation , I
suspect that my ve rtica l will
get a yearly cleaning ,.

be insula ted from the radia ls
a nd should be broken into
shorter segme nts tha n the
radials.

O nce the antenna is d isas
sembled, c lea ning the va ri
ous joints requires a few
sheets of medium-grit sand
paper, two or three dowels
ranging Irom j;" to X" in di
ameter to support the sand
paper against inner surfaces,
and some elbow grea se.
Ea ch mating su rface should
be sanded unt il it has a
smooth satin surface. Areas
where the radials make con
tact should also be sanded .

Having cleaned, reassem
bled. and installed my refur
bished antenna. I tried mak
ing a contac t but to no
avail. The p hotog rap h
shows what I'd forgotten to
clean! The lowest piece of
alum inum tubi ng slips over
a n insulati ng block which
provides vertica l support.
On top of the block is a disk
of a luminum whic h is a snug
fit inside the tub in g and pro
vides electrical contact with

For additional information & programming. write to:
Mike Rice KA9FSQ

IMITRONIXI ~953 N. Teutonia Ave.
, ,Milwaukee WI 53209

Here's a way to turn your Color Computer into a complete CW
Morse Code terminal.

-KA9FSa CW MODEM Interfaces the computer 10 your
transce iver via the ROM·PAC slot.

Cartridge: $50.00

- Three ON programs 10 choose from.

-KA9FSQ TRANSLATOR (Machine language)
TX programmable from 5-60 WPM , RX to 60 WPM. Features
split sc reen operation, a 255 character keyboard buffer, and
automatic CO using yOUf own call letters.

Cassette: $24.95

-W9AV TRANSLATOR (Extended Color Basic)
TX programmable 5-50 WPM, AX to 30 WPM. Includes 9
message memories, and a CW practice mode which sounds

over your TV. Cassette: $1 4.95

-W9AVaSO ROBOT (Extended Color Basi c)
TX programmable 5-50WPM, AX 1030 WPM. Use the keyboard
or Aulo Mode. Makes complete CW aso'swithout human in
tervention including exchange of calls, RST, QTH, and names.

Also keeps a log. Cassette: $19.95

···NEW·_·
FOR THE TRS·SO·

COLOR COMPUTER

MORSE CODE

1 1 1 2 8 C l81f8 Av. . N orthrld 0 8, CA 9 1 328,..469

Call: 1-213-363-1216 (u,Um.) :~:;

Specie' dl.eount. - cell 'or quote

B. G. CARL ELECTRONICS

LINEAR

pL. l000~~~
14 Different Models, 100 pgs

$11.95
A.P.Systems ~
Box 263 sm. ....~ ..-169

Newport, RI 02840 (401) 846·5627

.....AZDEN
PCS-4000
AOU"",O "'""o"o"...u,,
COln . o. - .. ,u "o"" , _
.. WATle - , .... " CO II••"T
.. a- ..o ""a - alIT '.UT,

_ O" _TU" _a""A.to -

ALSO : PCS-300 HT ,
P C S-28 0 0 1 0 M FM ,
e ee • • e o r l • • , e te ,

..---KDK----.
FM-2030

US ' TO OAf " ATI .....0 •• 
...0. TU"',,O • "" _ 00

"'"0'''' ' - II WAU._
eC A• • A. O O. "' ''0.,1t 
TT " 'C. W" " " . ' OO W N
U'O. CO.,. _ A. ' . ..".
..... AT " ' "0" ••A.O
L'."• •0 " " " -0"
O."A "O"

125 VAC. 15 A. 1875 watts
total rating, Tested to IEEE
pulse st andards.

-",

Model MACC Master AC
COntrol COnsole $79.95
(Ad d $4,00 for postage
and MndltrlQ m U.s,)

Model
MACC
Surge Prot ect ed
M..ster AC Control COnsole
Provides eight outlets and
features lighted switches for
individual circuits and mast er
stnqte-swttcn station cont rol.

1 ..... At your Alpha·(>.lta d,.a~r. Or order
.... direct ,n U.S. Mastl!'l'Card and V1SA. acceptl!d.

.Al.P.HA'DIctA CQU.UHlCATIOHS
PO Box 57\, ceotervure. Ollio 45459 • (513) 435·4772 (AA)

R·T, HV
Mark II
Se ries

(Add S200 for post~
aM f\ancllmQ in U.S.)

LT . HT

ModeILT (ZooWj .... $19.95
Model HT (Z kW) , •• , • $ 2 4. 9 5
Model R-T (ZOO Wj • .. $ 2 9 .9 5
Model HV IZ kWI . . . . . $32.95

Transi
TrapTM
cerermc gas tube prot ect ors are
super-fast -f iring. Feature unique
Arc·Plug™ cartridge and tso
lated ground. 50 ohm Impedance.
200 watt models are most sen
sitive, best for RCVR's and
XCVR·s. Models R·T and HV offer
special low 1055 performance
throug h sao MHz.
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P.O Box 1393, Gilroy, CA 95020 (408) 84 -1857

430-4S0 Hz ALL MODE
024 2W i -40Wout $199.95
nw -25W)

0101010 in - IOOW out
(I W - 25W, 2 -SOWI$319.95

American mad) RF Am IUfie rs Jod Watt SWR
of exc~ptional alae an(( performance.

/ -5 year arranty - pr mpt U.S. sJ vice and ass stance

RF~L1F1ERS Wit / SWR MET RS

2 METERSaALL MODE 220 ""z ALL MODE • pea or average reading
B23~ in - 3OW out $89.95 CI 06 ow in - 60W out 199.95 • dire SWR reading
(useable in: 100 mW·5WI (I W-I , 2W'3OWI RX pr amp Mp·I ( F) 1.8·30 MHz

J MP.2 ( FI 50·200 MHz
B~9.8 IOW in-SOW out $179.95 CIOI lOW in- I20W out 89.95 $119.9
(lr-15W, 2W-3OWI R preamp (2W- W, 5W-90W) RX pr amp

1jl016 lOW in- I60W $279.95 C222 in-20Wout 89.95
f1w - 35W, 2W - 90W) preamp (useab in: 200mW·5W)

B3016 30W in-I60W ut $239.95 RC·I MPLlFlER 1.
REM TE CONTROL $ 4.95

(lOW" lOOW ) Dupli tes all switches. IS' cab

______-!-__ Available at 10 I dealers throughout the world. ~ _
I

~D~®~
COMMUNICATIONS aUIPMENT,INC.
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RINGO RANGER II

ARX·2B 134·1 64 MHz
ARX·220B 220-225 MHz
ARX-45OB 435·450 MHz

RINGO RANGER

ARX-2 134·164 MHz

The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.
Quick easy assembly and installatiOfl

Mount anywhere wilh compact dimensions and neal
appearance
Proven performance and durability in all environments
Complete FM band coverage
One year warranty
Oushcratr antennas created the FM antenna revolution by
making the best pertormance and value available to every
ham. We continue to set the pace with a broad line of
antennas for every FM eccncenco Tune across the band
and you will lind the overwhelming majonty 01 hams USIng
one, two. Of rroee ccsrcran antennas The reason IS very
Simply lhat they are the best Now IS the lime for yOU to
enJOY ire value 01a Cusncratt antenna See your nearby
dealer tocav.

MOBILE ANTENNAS
144-148 MHz Magnetic Mount
144-148 MHz Trunk Lip Mount
220·225 MHz Magnehc Mount
220-225 MHZ Trunk Lip Mount

CROSS YAGI

FOR CWISSB and FM
A147·2OT 144-1 46 MHz HOrizontal

145 5·148 MHz Vertical

AMS·147
AT5·147

AMS-220
ATS·220

AR·6
AR-2

AR·10
AR·220
AR·450

RINGO
50·54 MHz

135·175 MHz
28·29 7 MHz

220-225 MHz
440·460 MHz

----t

YAGIS

A147·4
A1 47-1 1
A147-22
21 4·FB
A220·7
A449-6
A449- 11

145,5-148 MHz
145 5·148 MHz
145 5·148 MHz
145 5·148 MHz

220·225 MHz
440-450 MHz
440-450 MHz

4 Element
11 Element
22 Element
14 Element
7 Element
6 Element

11 Element

C O RP O R A T IO N

THE ANTENNA COMPANY
48 Peiilf eler Rood. P.D. Box 4680
Manchester, M-l 03108 ... roe
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Digital technology makes the
\\'ilson Citi-Com Plus the
most versatile radio
ever produced. Ten simplex or semi-duplex frequencies with independent CTe SS tones can be pro
grammed via a jumper enabled keyboard. Advanced microprocessor design provides crystal-less opera
t ion. A built-in priority scanner can be programmed to scan any or ten channels in the transceive mode
for monitoring.

The wilson Citi-Com Plus is the most yersatile business mobile radio ever designed. It's everything
you'll ever need in a 10 channel UHF transceiver for less than you might imagine.

For more information, pricing, orde ring or a product brochure contact:

UNIVERSAL COMMUNICATIONS
A DIVISION Of INNOVATIVE LABS, INC.

P.O. Box 339 • ARLINGTON. TEXAS 1601Q.0339 · (817) 860-1641 Metro (8 17) 265-6638
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73 INTERNATIONAL

CANADA

In$plteof all these preparallOhs. though.
1t'18 er" e' gel lCy communocatlOha syslem on
Guam is no! "" tl'lOul lIS prol)I&1n$. W,tn a
l.iI,ge percenlage of tl\<!!'Iam populallOtl in
11\8 mil'tary. II la d,t ficull !Of I I'Ie Emergency
CoorthnalOl to build a steady and depend·
. ble cOt<! 01operators to acI'vste during an
emergency. In the eveot of a lyphOOn. meet
mili tary people ar.. ca lied in to their work
posts for duty untii the slorm p.sses. Fre
quenl t..nslera 01 personnel make fOf a
constantl~'''uetuahng population of
pperatOf$.

Aa haS to ohenbeen lhe ease ""In I\arTtS

and e<TI&I'QeI"ICy COITlITIIJnicall(lnll. lhe key
to successlul reaportS<! and pperatoons
must conl,nue to be t1e"bil, ty and cre.I,ri
Iy mi xed w,th plenty o f hard work.

Some t,me ago it was suggested to l he
Depanmenl 01Communicatlona (DOC) that
trere could be a number of ad.antages to
an arrangem..nl whe,eby amaleurs as sisl ·
ed in the conduct of examInations, CARF
<Canad,an Am. teu' Rad'o Federat ,on.
'aiSed the matter .ga,n ...,tn the DOC Iasl
summer, s-oce then, the Oepanment has
been cona;dar'''tlthe POSS'b,loty 0 ' such an
arr.ngement and tfla' result I\8S~ a let,
ter lIOd'essed 10 CARF presoOenl Don
SlaterVE310, Tl\8 lattar requesled ..OtIla,1ed
inpur' 110m CARF on at9as pena<h,ng to
amateur partiCIpation, including mInimum
crttena 10' amateur e. amine'S, Ihe setec
loon process. Ihe ma,nlenance 0' examina·
hon int..g"ty. exam disl,ibutlon. and COOf·

donatlOl'l bel_ the DOC and amateur e.·

.~-

Some ide.a lor amateur parlrc,pallOh
have been d,scussed <h .~I oSsues 01
TCA and commen t was sougnt hom
,eeden.. but 10 dale the ,esponse haS not

been exactly <werwhelmlng. Now. hOwe""r,
the DOC has asked Specihc questoons and
' S seekIng answe rs from CARF and Olher
o'ganizations. In orde, 10 ..nSUte mat ~ary·

,ng soeas and v,ews are incOfporaled in Ihe
recommendations IIltl\8 CARF br.ef 10 tl\8
DOC. com.......ta from cluba and ,ndi.iduala
are now urgently soughl

In Olr>er aclron. the DOC apptOVed I 'e
quest 'Of commemora l've prehxes 101
World Commo,ucatoons Vear. St.rt,ng 01'1

W01ld Commun,catlons Oly. May 17,

tnfO","h July 17 (inclusi""l. CY may be u5ed
fo' VE. CI for YO. and CK 'or VV

The department has also p,oposed new
regulahotls covering the radiO hOI"" gener·
al ed by PO",..r I.nes and autl-StatlOfls. The
,,,$1__ regul.tlOrlS are daSogned pr,ma"ly
10 prolect AM sound llr08dcastong, but ee
viously they 'NQU1d baneftt amaleu.,; as
well. The proposed rules are complICated
and '&QuOfe specoal measunng Ol<lu,pment.
Amal eu'a who are lhter..sted In Ihls very
lochnical proposal may g"t a copy from I
DOC oUic". ASk fm Noti ce Delta Golf
Tango Rog"r_021 _82,

Howeve' . not . 11 01 the amendments to
lhe Canadian ama teu, regulatoons pro
posed • ."... ago ha.. been processed.
They would pen'!\l1repeat", oc*atlOh In lhe
29-MHz band. SSTV in tna HF banos. 6-MHZ
b/IrId'Ilridth for ATV, and melfe power on 16(1
mete<s. The amendments alllO would allow
fOflegn amaleurs from count"es with
reciprocal llO' lMmeotSlo operale in l he fUll
two-met"t band. Currentl y In Ihe I" oal mill
01 the d..ps,tment at9 th.. t60-met"'r power
change. delfll,on o f mob,le logging. and a
provision fOl amaleur-clasa O(lerators in

Guam "'lth 17l)-mph ""ndS. E'llht....., ho\trS
later. Pamela had lett In ,.., "'a'8 one
islander dead. many intu'ed. and 0'I'eI'

3O.0Cl0 PfIOPIe stranded by floocls hom 33
Inche$ of tOfrent'al .a,nh.IL Over 80% of lhe
,sland'S bu lkj ings _ .. destroyed and prop
erty damaO" ..xceeded $400 ml!hon,

A N.. .. Yo,!! Times story a few days late'
stated that Ih e is land 's communications
had been "virtually dast royed."' Fort unal ...
Iy. Guam's I'IlIma responded to tl>e cnal·
lenge an<l l\elped prcwide v't.lly·needed
~ cornmunicall(lnll, Stationed at
key villages th,oughout tt'18 island. they
a$Slsted public ofhcoalaand augmented ex·
iSI'''tl publIC emerll""CY servlC8$. Altr.ough
tl\8 local repeater ",as knocked oH the lur
due to a massl.e powe< losS. 2 meters ",u
still the most ac tive band dunng the
eme rgency. Messages were a lso reiay..d
oll·island by s.....ra i HF ham slat ions wl l h
eme'g..ncy powe' ge........IOIa,

Today. II'Ie emergency cornmunicatoona
system on Guam la contlantly slrl'llng to
be re.ad'y to _ 1t'18 osland populatlOh
Emetgency coo'd,nato. Carl Wegne'
KG6JKV os responsible tOf organIZIng Ind
keep 'ng the emergency ptan current and
ope'aHonll. The onl y '''Pe. ter on tl\<!
is land. a 25-Watt, ,34/,94 machin.. , ia
loca l ..d at Ca ,l's no me In Ba rrig ada
Heights. app,ox imate ly 750 feet above sea
ie"",1. Co\Iflrong 'oughiy 75'10 0 ' Ina island.
backup baltery powe' c.n provlda over 24
rw>o.,; 01 service in the .....,t 0' a power
outage. Dick TakahaShi AH2A has alSO
donated a 5-kW but.ne generatOf l hal
should soon be installed. {lovong VI"ually
unlim,ted servtee 101.. to the ,epeale< on.n
eme'gency,

The Mar ianas Amateur RadiO Club
(MARCI has rocentl y 'oce i.ed permission 10
install equipmenl at the Go. ernmant 0 '
Guam.maintained Eme,gency Dpet-atlons
C..nte' tEOC). BUil l almos t ent"ely
unoergrQUnd. the EOC ,a VIrtually imper·
vioua 10 fnO$t n.tur.l d.sasters. Aithougn
some anlenna problems 'ema,n 10 be
resolved._MAFlC members hope to ha...
r"""",tfy·purCl'lased KenWOOd HF ng an(!
2-meter gear InSlalled betore 11\8 ne.,
l yphOOn season,

Wh..n a tYPhoon is del e,mined to be
w,thin 48 ho u,s of poSSIb ly pass ing O...r
Guam, l h.. emergency COO'dlnato, ca ilS th..
"TypllOOn Ner ' on 2 meters. Atlhal I,me. a
survey 01 a.a" able personnel. equ,pment,
and anl lC ,pated needS ,a made. W,tn cce
stant 6-hour opcaree Irom the Na. a l
Oceanog'-e:>h1C Comma.nd Cenler on N,m
,tz Hilt. Guam. a constanl wlten is kepi on
the aoproachong sto,m. The hams on
Salpan. apprOXlmale ly 100 ml""s north Of
Guam. are . d.,ood 0' th.. atorm's tocallon
and forecasl track .ia tne 2·me ter repeater.
and hams on other mo.e d islant ist ands a,a
kl!llt posted by the Inle,·lsland Nel that
meets 01'1 1• .315 kHz.

Here on Guam, a deta'led communlC-il
tions pl." assogns a han'I 10 the <;QfTIh'II$.

sioner of NCh .iUagoo-__or 10 a group of
_al neartly villages-IO asSISt nlm. Two
meters. of course. is Ifla' standard band IOf
oPe<atlona. uI,hzlng the .341,94 repea ler as
wei! as ,52 aimplex.

For communications o ft.is land. Ihe nor·
mal terminus is wi th Hawaii. Frequenci"' 8
for CW and SSB as well as RTTY have
been assign..d to handle healtn and
wella'e Ir.fhe. as .....11 aa go.e,nmanl
messaO"$ II asked 10 do $0,

In orOer to st.y proflCtant .t emergency
procedures. MA RC memberS regu larly V0l
unteer to asSlS! k>cal c'viC groups by pr0

viding communicatoona S8<"0"1C8S lor a ",Ida

vanety o f lIVent s, These include bike lidaa.
walkathons, marathons. and soweral ot!·
shore marine e.ents between lhe so uthe rn
iSland village of M",izo and neartly Cocos
Island.

GUAM
James T, Pogue KH2All
68 Banyan Circle
f PO San Francisco gu:JO

On Ma y 20l h. 1976, auper-typhoon
Pamel. ICre,amed ac,oss the island 01

once aga,n poss ible to sit 10' c w exama In
ire ceotee nearest 10 one's OTH. wilrw>ol
ha.,ng 10 go all the way to Port Moresby ,
Apparently. a radioinspeclOf to giYe the ex·
amor\8toons 's hO* a.a,labIe to do the
'ounds ~,n> and he fl_ 10 the to*ns
"'he<e candidates ha..., applied to su IOfex·
ams. II ",as the lack of a radIO inspectOf
that made ,t nocessary fOfcandidales 10!ly
10 Po,t Moresby and not a lack of funda!
Now I no longe' have an excuse for not al·
t..mpting Ih e exam.

Marga,..t P29NUN. " Ih" nun on a brOOm
stick" ' ,om Kefama Cathol,c M,ss,on near
Goroka In the Eastern H'gl'llands. ",il1 be ".
templ 'ng "'Ie fu ll calltl>otOry..xam UUSI,me
llll'Of'lOe< ...-nat ""II toappeft 10 In.al very ap
propr,ate callsign ",hen at'18 uPllradea1 Si.
te< Marg. ret ,s an Auat'alt.n S,ste< o f Me<·
cy and has become. -.ery "'el~khO*n ham
sonc<ll gaIning he< licenH In February. 1981,
Her OSL card depicts a cancatore of a nun
ridong a broomst Ick . He, black habit IS
billowin" OUI behind her, d isp laying spot

led bloomers. The rig'S st,.pped to he,
back. e.rphones are clapped 0_ he< ea'a.
and • moc'ophone is ctutched tightly on one

hand "'Me she hoIda on 10 the broom ""th
the other, The card "'as desogned by Bob
P29NBF. anotl"oe< h.m trom Goroka. Need
lesa to Ny. that card is a pr'zed possasslOh
ct amaleu's all around the WOfld '

Bob P29NBF and hiS XVL bought a yacht
in Calms IAustral ial towa,ds Ihe end 0' last
year and saited Ile, up to PNG in No""mt>e r
During 1M trip. Bob ma,nta,ned daily radIO
contact ""th Sister Marg. ' et . Unfortunate
ly. Bob ia otl the a" at the moment. as h,s
,8(110 eoull)mef1t ",as~ on tf>e ooat

Thll'IOlteal '-S otltl\8 amat...... banos
• t present is. ot course. VKIHI-the Heard
Island DXped'tlOh. In sp,'e o f chock,ng the
bands everyday. I h• ..., not yet man.ged to
WOlk Heard Island. I ha"" heard lhem on
20m on a numbe' ct cceaeioes . but 0'
course th ai is out 01 bounds 'or NO'o"'ces.
My hopes are centered on Ji m VK0JS and
his XVL Kush VKlVL who f,nally . " ived
on Heard Island around February 9th alle<
hay,ng~ delayed by yanous problema.
Jim ",as P29JS. and he fUlly put P29 OIl tl'le

map "",n h.s aet ....,ty. several years lK,IO.1\8
"wenl to"'ShM !rom PNG and tOOl< up
res'dence on NorfOlk Island. ",he<e he mar·
ried Kirsh. tormerly a rad,O o fficer on a
Swed'Sh ship. JIm IS VK9NS and K" Sli
VK9NL. but they frequentl y go on axcen.
trcoe. I should be able to get a con tact with
Heard laland wit h Kirsti .nd Jim there

I !\a..., had a '.me< from Ron ZLI AMO ask·
"'ll wl'lel,.., • ON OPfI'aliOn on P29 'NQUI(I

be sougflt .tte<. I told nom tn.al SUCh an
opf!1allOtl WOUld certa,nly be Yery mucn on
oem&nc1 .nd 10 coma on OYer, I tta""~
asl<ed many t,mes IOf a ON ccerect but
alw.ys had to dechne. as I don't even ha...,
a key. A teal p ro ti~e Ron would If'Ie,e fo'e ba
• godsand!

SIf!'iJ' f~""d' P29N$F
PO Box 165
Rabaul
Papua New Gu mea

During January , band conditions "",'e
.ery poo<: lhe 10m OanCl appeared dead
mos, ot trle "me or was open only lor a
SI>Of1 wh,le. I have been h""rIg bl_ly
SCI10lIlluln W,I" my I•.end Dons N5CFP. In

Garland. Texas. I", more than I*O~'"
bu, dunng January _ m155ed OUI on •
number 01 occasoons due '0 t>acl C()I'IOI.

l lQnS. Al tun..s Wi! _" pleasantly aur·
prl5ed ""h.m she ceuec al 2230 GMT al1d
sIgna ls were good, but by 2300 the bal1d
closed again, We ha... now arran ged for
spi ll frOl<l ....ncy operatlOl'1 as 15m seems 10
be mQfe ,eliable. Bul OIl thaI band. 100. the
noose _I IS""'Y hogh,

Eoghty_eo- I'WltS ..e Slill be<flg 'on
...,thln O/lllUCl Ne.. Gu..-. The Hoghlands
nel ..-s-V Monday night on 3S6O MHz
at 0930 GMT. and anolher net runs hom lhe
national e..pllal. Port MOIesby. on Tho...
days at 0930 GMT. alSO on 3560 MHZ. The
nets are badly attended al present, wllh OI\

ly t hrlM Of four sta tions cMcklng In, Ac·
cord,ng to Peter P29NUK, 80m in f'Qrt
MOI..sby is ,mposS'ble at 1M moment-lhe
noose ""'81 bei...,. unbel_ably high_and
th<lfetore none oflhe alr\i.teu.,; from the ...
toonal capItal are able to partic.pate.

One _1 lhat the Papo,oa N_ GUInN
Amateu< RadIO Soc""y IS In'"O/VOO In 'S the
Papuan Safari Road Rally, whICh is held,1\
nually over a long weel<enll mark'ng tl\8
September t6 anni...rsary of indepen·
dence. The rally has been going since 1979
It is orga niZed by tna South Pacific MOl or
Sports Club. al1d members of tna PNGARS
prov;de communications bet_ check·
poinlS for scoring and salety. FOf the occa·
sion. they a'" granted lrurd-party prIVIlege$.
10_bIe tl'lem to passon In,rd-parly tratllC
on DefLllIl 01 tl\8 Sports CkJb. I'+ormally.

tn,rd-party traltic is not pemutted '" PNG
The independence rally runs owe< In,,",
days and n'gh's and alt'acts int..rnalional
dri.ers and cars

AOCP (tull ca ll) examinat ions Were held
in PNG on Tuesday. t5 Feb'uary. al the
same tome as in centers in Aust,alia, It is

PAPUA NEW GUINEA

Each month, 73 brings you
am a te ur rad io news t r om
around the world. In this collec
tion of reports from OUf foreign
correspondents, we present the
latest news in DX, contests, and
events, 8S well 8S keep you
abreas t o f the t ec hn i c a l
achievements o f hams in o ther
countries.

If you would lille to contribute
to your country's column, write
to your country's correspondent
or to 73: Am ateur Rad io ' s
Technica l Journal, Pine Street,
Peterborough NH 03458. USA,
Attn: Avery L. Jenk ins WB8JLG.
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for only ...

$389

• Repeaters
• Remote reeeo.... Si tes

• RllITIQIIe bases
• Home control

• Se<:urtty

THE

TOUCH-TONE' CONTROl BOARD

MlCrocompule, based power and
flex ibili ty with state-c t-tre-art Mite!
looedecoding. • 28_""",__",,_

•._ 0IeIy " "Md '_ IS
• Con'",''''o """'''''' "'... n" "", (If"'" "'.-_..· .,...""""'''',---_..,.,...-
• A llOf'O''''''''
• I'l.US _ ... COfl ·l(),'T .... ' ......_ '

Call or write lor delalled specs
on the ITC·32lnteligent

Touch-Tone Cont~ Board.

10816 North ridge Square, Cupertino, CA 95014
. Touch-TonI! 's a ,egost,,'ed ,ra-oem. ,. (II AT&T (408)749-8330
•• Opt io n al Telepho ne Inter fa ce 80ard available
Pnce and spec lf,cat,o ns su bjecl to ehanile withou t no tice o r ob l' llsil on ..... 67

ITC-32

acc=::
"Nation's Largest Total Communications Distributo,"

P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803

SATELLITE
TELEVISION

SYSTEMS
WE WILL NOT BE UNDERSOLD!!

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

CALL US TODAV! -""

812·238·1456
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lEAGUE ADDRESSES

DENMARK
Henrik Jecotnen 0 16PN

1(itNenreenge' $
HeltJlJ{enJ

$900 F_hllam

Denme'"

There . re .boot 10.000 lice<lsed radio
lIIT\lIIleu<s II! Denmark. but I thinl< thaI only
hall .'e active on the bands. The<e are lour
license C. ,egoriea and mosl amal eurl here
hold a 0 license which eucwe them to wol1<
On the VHF and UHF bands with 100 Watts.
The 0 i1cense requ llesonly a simpie tec hni·
cal tell and moll I ludenls pasa the test.

Then """ have tM C license. for which lhe
lechnical lest II the same as lor the 0

license, bu t t tle<e " also. CW lesl . The
radio amaleur ...,th &C license can work on
t f'.e HF bandS, but only CW wi tll 10 W 01
PQVIIllt.~, C<:1a:;s amaleurs retain
[).class privilegea on VHF and UH F.

The till>:! calegory is lhe B license, ""'1cJI
requifllS posse$sion 01a C license lor one
year Of an e.tended tecnnscat lest. In bofh
cases, i t ia n&Cessary to pasl a CW test.
The B IlcenMl aliows you to work on all the
amateur bands with 100 W In .11 modes,

And last. """ have the A IlclffiMl. whiCh re
Quires a B ueeoee for one year and allOWI
working will'l 5OO W (0.5 kW!) on all amaleur
bands arKl ....,th all modes.

The CW tesl ls gl-. al 12-..pm.
The amaleur t>ancls in Oenmerfo. are lhe

loIlow'ing:

a 3.500-3.tlOO M Hl 13.» 6 MHl CW only).
. 7.000-7.100 MHl (7.0-7.01 MHl CW only).
. 14.000- 14.350 MHl (14.0-14,1 Ml-il CW

only).
. 21.000-21.450 MHl (21.0-21,15 MHz CW
only).
. 28 000-29,700 MHl (28,0-28.1 MHl CW
onl)'!.
. 1« .000-14IH lOO Ml-il (All modes-Reg,
1 band-table).
. 432.~.OOO MHl lAIf modes-Reg.
1 band-l~

Danish amal..." can also use lhe ~___

b and I (CW on l yl: 1.830-1 .850 lol l'll .
10.1110-10.150 MHz. 18.068-18.168 Ml-iz.
and 2'.890-24 990 MI-i~

Alte< receiving a special permU. """ may
also use the lollowing UHF and SHF bands
(all modesl : 1215_1300 Ml-i l , 2300- 2450
MHz, 5650-5850 MHl, 10.0-10,5 GHz. and
2'.0-24,25 GHl.

All radio amaleurs can work with h0me
made sl ationl or ....itll l actory lays on all
amateur bands, bu l II one ""ants to work on
tile citilens band 127 MHZ). one must buy •

'actory--made It.'00n lma. lmum. 500 mWl
and the It&tlOl'l must be aPPfO'lll(! bY tf'.e
Post· and TeleaOminisl ral ion.

Denmark is a htl le counlry with aboot 5
million cltllens, but ..... have • very deve1
oped electronlcl industry and evet)'VIIlIe<e
we look. we see rad io amaleur, In leading
posi t ions.

Radio amateurs are mostly popu lar in
Danish society. but we nal urall y have prob
lems wilh hl.lia and video recorders, but our

good contacts in the elec tronic' indust'Y
can In many cases solve our CfObklm..

This was a little 3boUt Oenmarfo. and ils
radio amaleurs-in my till>:! column. I .....11
....ri te a little .bout ttle Dan Ish r..:ho
arnel...... S1Xiety. tf'.e EM

dill most dellnitely have a barrel o f Iun.
Now ....i th all those i".nouse e.petls.
perltaps the 1983 evenl ought to tie a 101
less I r.umllhC!

luccesl o f OUr communal endeavor. Tn.
c. pabillty 01 the a lready' Installed Club FT·
101B veeecerver and trlband beam was 10
be enhanced by the add ition of a KW·l000
linear amplifier_which promply res ulted In
cool<lng the COil in the 2l)3.Walt·ra ted
Oalwa anten,.. coupler! An 830S wa, pro.
duced with l he commenl Ihal ~pe<l'laPS we

ean m;anage simultaneoul operation on
IVII'O bands, ~ but this 01 COUfS& ...0I>kI ..

quire a second anll!fW'l8.

It .... 1 by Ulis time,_~•••~,ng dari<., so If'.e
I tfinglng up 01 a Irap dIpole lor lhe I F

bands Det""""" QUI own mast and ttlal 01
ou, landlortl lool< place a!fer dal'le Not Iur·
prillngly, the end result when _",wed in Ihe
ligh t 0 ' the following day caused some
small detl",e 01 concern_our mast had ec
qulred a most definlta soulhbound lean
due. no doubt, 10 lhecombinstionol dipOle
and leedet """ight plus over-enl husiaslic
lal&-night rigging ellorll!

Whilsl much 01 the ptllICeding action was

11'1 progress, wren the equipment "".. no!

'""" repa ir Of the mast lolOed O¥M lor
ante<V13 work. II'Ioee ncM otherwise galnlu~

ty oocupied were conducting a radio adv«.
tiSing campaign. 8dviaing a ll inl_lled
contacts 01 our coeteet entry, Stan ing on
21 MHl, they moved successively to 28, 14.
and 3.8, and then back to 14 in l ime lowsrm
up with a few pre-cceteet OSOS.

Operations continued as d ictaled by

operator availabi l+ty- always a Pfoblem
...i th 0Uf d ill""",t -'<end iUl"angements
and. on this occaSion, eotnPOUnded by l he
'act that not everyone N\&Illt'ld lhat 1\ wu a
I8-fIOur contes!.

How dill """ dJO? Resultl _e reaaon
.bIll: over 1050 0S0a WIth 60 counltoes
spread over 5 bandS, I ""-nks to the e!lonl
o f Sheodan (A92BE), Dniya (A92OO). Jon
(A92F), Keith (A92P), and Joh n (A92Z).

What d id we learn? Other Ihan Ihe ce
_ioUI and fOr1unately minor equipment
problems, we ware not lerribly good log.
keepers with respect 10 Irequently enle<ing
OSO Umes aflll l he llafI<lS on ...hi<;h they
were made. Poor Keoth twlll at~ l Ime
"Iempting to transcnbe the log onto the
summary sheets and li,..11y twill to DrIIt
defeat. We ....ce't appear In any listing. but

BAHRAIN

LABR~NTAAl- sa;-SUl-Trecho Ol- lole 1.A-Brasilia, OF.
LABREIACRE - Rull Benjamin Constant Sln~-Ed. Abrahim 5aIa 308, 3" andar-RIO

Branco. AC.
LABAE/ALAGOAS - Ladei'a da Catedtal, n~ I 50-M809IO, AL
LABRE/AMAZONAS - Rua F'anco de SJI. 118-AdrianOpolil-Manaul- AM.
LABRE/SAHIA - Rua Sant a Rita Durio. sIn ~ - Forie do Monte Senat -Salvador, SA.
LABRElCEAAA - Travesu Para. 12, Ed, Sui America. s is , 7OOI1001 -ForIaleza. CEo
LABRE/ESpIRITO SANYO - Rua Alberto Oliveira Santos, 5~si71 t-vncna. ES.
LABRE/GOIAS - Rua do Radioamador, 247-Selor Colmbfa-GoI.Ionie, GO.
LABRE/MATO GAOSSO - Rua Gen. Valle. 3.2-Cuiabii. MT.
LAB RE/MATO GROSSO 00 SUL - Rua Sa'genlo Yulle. 5G-Campo Grande. MS.
LABREJMARANHAO _ Rua Osvaldo Cruz. 3010. Ed. Duas N~s, sl I 12-~ Luiz.

"A
LABAEIMINAS GERAIS _ Rue N. S. dOCarmo. 221 ,Ulas 307 &J09.-Belo I-IortzOf1te.

MG
LABAElPAA.A. _ T.... padre Eutiquio. 71~ BeI6m, PA.
LABRElPAAAIBA _Av. Eng. Leonardo Afcoverde. sln~-Joao PeISoa. PB.
LABAElPAAANA_ Rue VoI...,tarios da Pitri... , 75,~ andar-lII9J9-Curitiba, PR
LABRElPERNAMBUCO_Av AlI3menQ1'1 M8lI3IMes.~5-Aecife. PE.
LABRE/P1AUi -Rua Alvaro M9rlOes, 145G-T_ sina. PI.

LABRE/R IO GRANDE DO NORTE _Av. ROdriques Alves, l004-Tirol -Nata l, RN.
LABREIRIO GRANDE 00 SUL_Rua Or, Flores. 62. 13~ anear-Pcrtc Alegre, RS.
LABREIRIO DE JANEIRO-Av. Treze de Maio, 13. 20° andar, ..Ia 2018-RIO de
Janei,o. RJ.
LABREIRONDONIA _ Av. Falqhuar, 2230-Porlo Vel ho, RO,
LABREIRORAIMA _Av. eewue Vargas. 2!> W. sala 2, Allo l - Boa Vista, RR.
lABRElSANTA CATARI NA_ Rua Je' bn imo Coelho. 325, Conj. 110. Ed
Julieta-Florian6polis, sc.
LABREISAo PAULO - Largo de S. FrancISCO, 34, 1I ~ andal-Slo Paulo, SP
LABAElSERGIPE _ Largo (10$ Radioamadores, Sln~-Aracaju. SE..

rlU over 100 pages of ORP eeecne c0m

piled l rom Spra t, Ihe club's newsleHe'.
Eigh t yea rs 01 ci,cu it s and leleas. from
1974-1982. have been Inc luded In Ihe
book, Newcomers and old·timers alike have
been tlnding uselul new CifcultS, as more
Br lU l h hams a,e discovering ORP
Amateura inte<esled in lindlng OUI I'l'IOfll

about this collection 01 OfIP know-how
Should ....ile 10 Alan Lake G4OVW. Mid
dlelon 0 .• Nuthall. Nott.ngham NO16 1BX,
GtHl Brltaon.

"n ee". A92BW
PO Box 22381
ltAun.naq. sellram
Arebian GuN

OX CONTESTING_
BAHRAIN STYlEt

Casting around l or somelhlng useful to
do one Frlday (a Bah'ain Friday equates to
an American Sunday) not too long ago. a
group 01 ou , Mllwhi le OX Chasers gravl tat·
ed 10bandy ing WOf(\Sovee 2-meter repeater
A92RP. Replete no doubt with a good curry
lunch. someone (he wiShe, 10 remain
lUIOOymous! 'o'Oiced lhe thOught l hal i1
would tie ~a ......, good idea" Il lhe ASl ocia
t ion ...... 10 participate 11'1 the upcoming CO
WW PtION OXConll!'!lt _Clue fo (;OtTltTllli oce
in a lew hours time. on thaI Satutda.y m0rn

ing' 1\ "'al c laimed that no pr1Oo' conll!'!ll e'·
perience was called lor. but merely the
ability, dedication. Ilamlna, and .... ill·
Ingnes, necessary 10 carry the enterPflse

forw' rd to a eoceeeeun conclusion. In the
ensuing di scussion, a consensus emerged
in 'avor of the Idea.

SUitaDly ti red wilh enthusiasm and lUlled

no doubt by Iooneyed VOOtds Into a lalse
__01 aacurily. our band 01contest ""....
riors teP&lted to t f'.e Clubhouse; mosl were
armed with eeee " .lta pieces 01 eqUIP.
ment indiv""-'ally dl: ned essentIal to the

GREAT BRITAIN

BRAZil

ArTllIl...... In G<e.at entaln are III'I/O'fII'Ig
the _ tty.released G-ORP ChlO Otcwl
H,nabool<. -.:Ittlld by G-ORP e\ut> president.
Rev. George 00t:tIa G3RJV. The HandbooI<
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remote districllto operate wil h Advanced
privileges on a conditional basls.

AWARDS

Sponsored by Ihe Rio de Ja""lro ON
Geoup. the CWRJ Awa,d is available to al l

licensed amateu~ ' or conlitmo:ld contacts
wilh 20 (twen tY) dlllerent PVl S1at lOl'ls. I".
cluding at IeeSl 5 (liYet CWRJ members.
Contacts musl have been made al1er De
eember 16. 1980. on any .maleur band. 0n
ly \'Ifo.way CW mode. No OSLs. Send GCl'I
log 01 Slllions worked (call. dale. tere.
band.. mode. and report) """ 10 IRCa lor
mailing e_oen_ 10 CWRJ. PO 80. 621.
24000 Niter lQ. RJ. Brazil.

Endorsemenl l are given lo r each 20 new
f'Yl con firmed con taCIS wh iCh Inclode one
new CWRJ member. CWRJ members'
PY1AFA. PY1AFG. PY1AJK. PY1ASI.
PYlaFZ. PY1 BGI. PY 1B MF. PY1BOA.
PY1BOO. PV1BUG. PY laUl. PYl aVY.
PY1CBW. PY 1CC, PY1CCX. PY1CCY.
PY1DCG. PY1DEA. PY10FF. PVIDGB.
PYlON. PY I OIN , PY10JY. PY10PG.
PY 1DUH. PYlEBK, PY IEWN. PY1FB.
PY1HQ. PY llG. PY1 M I-iO. PY1 M K....

PV1RJ. PV1UET. PVWB. PVWlA, PVWOY.
PV1WOS. PVtWO,

The CWRJ spansors seven more awan:lS'
the BrilZ i li . n Stllionl A....l rd (BSAVoI), Rio
de Janeiro Slate Cities Award (RJCAVoI),
Geographic BrilZll Award (BGAVoI), Worked
CWRJ AS$OCiate Memberl Award tWA·
MAW), Brazil', F' ont ie", Awa ' d (BFAVoI),
CWRJ Yl FIow_ Award {YLA'M. and the
Worl<ed CWRJ Award (WRJA~

Plea"" roola '''', my PO Bo. num~ .... 5
pnn led~"';11y 1351 motI '" and 11>11' 11>#1
con«;l one ( f2178j._~ .boote.

PROCEDURES TO GET

A BRAZILIAN lICENSE

II ~ counl,., haS a reciprOelly agree
menl Wll h 8lazll. )'OU have 10 presenl )'OUr
engi,.., amateur license and )'OUr pas.sport
to DENTEl (Oepartment 01 Communica
t ionsl. wI'lich hU ollices in . 11 capil.1 ci lies.
• nd li ll oct lorm DNT·143. The ec enee wi ll
be issued with' spec ial calls ign wh ich hes
the letlM Z aHer lhe number; lor e.ample,
PY1ZXY, The license wi ll be v.11d for l he
period or lime which you wil l Slay In Brazil
Of until l he da te your or~inal license e. ·
pires, whlctleve< comes l i~l.

Duri"llthe ..1id term ol lhe license. you
dO have 10 be a me" tiel 01 the 8lazitian
Amateur Radio ~L.ABRE-You .....y

contacl the l..$agL>ll Iinlt, """ they ....,11 De
¥«y kinll ll'l FItIOII'IQ you to get~ Brazilian

license. Write to tf'.e Leag L>ll o llica in If'.e
state 10 ""'ich 'fOlJ are going (see Do,).

Gerson Rissin PY/APS
PO Bo~ 12178. CopacaNne
2lnlO RIO de Jeneiro. RJ
Brazil
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Your O ne Stop Source fo r RF Power Tubes and Transistors

R F

Featuring Kenwood . veesu.jccm. Drake , Ten-Tee. Swan, Dentron, Alpha, Robot ,
MFJ , Tem po , Astron , KLM , Hy Grain , Mosley, Larsen, Cusncratt. Hust ler, M in i
Products , Bird, M irage, vrcrccrex, Bencher, rete-teen. Universal Towers ,
Call book, ARRL, Astat ic , Shure , Collins, AEA. We service everyth ing we seJI.I'*,.... Wri,te o r call for Quote. You Won'l Be Disappoin ted . r~;~1

•__ , We are Just a few minutes 0 11 the NYS Thruway (1-90) Exit 32 '

OUf OF SUf( O N EI DA COUNTY AIRP ORT TERMINAL B UIL D IN G W..... . K21X...
OAD(A TOllFAH O RISK A NY , NEW YO R K 13424 lotI -WA:tMSH
800·448-9338 .... A• • C .",]1'>" J6Q '14 ... :¥if1 AI -WA2MSI

RF TRANSISTORS
SPECIAl- MICROWAVE 1.00 SPECIALS - While they last

MRF90T House Ma,~ ed 852 4 le.ad 1,00 NEC73436 J AP 3 l eltd MRFOO1 1.00
MRFOO1 House Ma,~"'" 85( 3 lelld 1 00 NEC NE0 2136 100

2-30 MIIZ

TUBE SPECIALS
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' "'150-175 Mhz
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'" IMR f559) 5W 12.5V ,~, '00 CM60-12A ICTCl ~ 12 5V Fla"ge "'"

NEW HUSTLER 6BTV $139.00
5BTV (80-10) 115.00

HVGAIN
TH7DXS lei triband 379.00
TH5DXS Set triband 229.00
V2S Super 2M vertical 39.00

CUSHCRAFT
A3 ser-a band beam 179.00
A4 eer-a band 229.00
ARX2B Ringo 39.00

AEA
tsopote 144 .. . . . • . . . . • . . . 39,00
tscpote 440 59.00

TRIEX W51 Self-support
lower c rankup .. FOB CA 799.00

ALLIANCE HD73 99.00
BUTTERNUT HF6V 125.00

2MCV5 ... . . .•.•• . . . . . . . . 39.00
BELDEN

AG8X 9258 19¢ /ft
RGBU Foam 8214 •... __ 39C::
AGB Coax 8237 36e
AG213u 8267 milspec 46e/ft
8448 Rotor Cable 27¢
9405 Heavy duty rotor 45¢
8235300 ohm
KW twinlead .....•.. ...... 1Q¢
8000 14GA
stranded antenna •• _. . . •1()¢/ft

CDE HAM·4 ...•• . .••..... 199.00
HAM X .. •.....•.. .•.•.. 249.00
Consumers wire
AG214 /u nonmil " 7Q¢ /ft.

April Showers
Bring

May Towers!

Belden, Berktek, Columbia,
Consolidated. Consumers

Coax Seal
$2.00

Any new equipment ordered 'rom us can be
tested and approved by o ur Iac!Ort lJlln«I
technlc..n, prior to shIpment If you rlquesl
It. Th.s requIres openlf'lg ....e be.. bvt the
1echnlC..n, approval clI'd . ,. be encloNd,

.....STE flC .... flO ViS....
All P"C&$ loti Hoo s'"", "'''''1'1 _,It Ino:I,ca, 1Ild !"rICeS
.... bJect '0 Chlt"Qe w,'ho..., nOl,ar. all l'ltm . gult,It"'&ed
Som.. It ..ms sublect proot HI" T...as '''S'<!e''I ' add lao
PI"ase add sufflc',,'" l>05' a"... bltl""ce co l18Cl

CALL TOLL-FREE 800-645-2322
(N.Y. Stale 516-536-8868)

Export And Dealer Inquiries Invited Call for Types Not Listed
100 Merrick Road Rockville Centre, New York 11570

TWX 510-225-7508 ....2

Add $3.00 for UPS chargesMINIMUM ORDER $30.00
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For
Yo ur

Com puter

Electronics
Made
Easy

With The Electronic Breadboard
you can:

"Test and analyze any analog
circuit. such as transmitting
and receiving equipment. am
plifiers and the like.

•Add or remove components.
•Calculate impedance at a spe
ciflc point.

.. Obtain voltage at a specific
point (or at all points).

.. Save circuit designs on cassette
tape.

.. Determine causes of circuit
fail ure, red ucing time spent
troubleshooting.

.. Evaluate the freq uency re
sponse of any circuit.

.. Learn and verify electronic
theory by entering sample cir
cuits.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I335868

__VISA

__MoC

_ AMEX

__CIlECKIMO

Hte. 101 and Elm Street.

Peterborough . :'\.11. 03458

1-800-258-5473

- -- - -

Please add $2.50 for postage and handling

Ycs! I want Electronics made easv-c-send me:
__copies of 0287R @ $49.95
-===:copk'S of H0222RD@$59.95
_ copies of #0428AD @ $59.95

:-IA~IE _

SIGNATURE _

ADDRESS _

CITY STATE ZIP _

CARDi EXP. DATE~ _

InstantSof1vla(a
1-800-258-5473

Re<,wr=
'TR\-Hl Tap<" ..100 I & ..tOO III 16K-0287R
rns.se I>i>I< ..Ion I "" " tOO III nJi:~RD

•• APPLE ON< Appk...oft 32Ji: -o42/iAIl

The Electronic Breadboa rd pro
gram is ideal for :

.. Audio component repairmen
• Ham radio technician.s
"Hobbyists
"Electrical engineers
* Telecommunications engineers
.. Audiophiles
.. Students of electronics

If you're an electronic doughboy,
then you need this breadboard .
Order you rs today. Use the
coupon or call toll free :

' TRS-/l) io • tndemarl d ItJt R.io Shri di>.......d
T.ard>. c..p.
••~;" • ..,,;,m.d trwJ.nwIrto: d 1\1'1* Con""",," I .....

Instant Software.
The best software under the sun ,

r-- ----- - ---
I
I
I
I
I
I
I
I
I
I
J

I
J

I
I
I
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Sk ip Welolf;ch WB8QWM
1J09 24th Street NW
ednfon OH 44709

73¢ for a
Voltage-Transient Detector
Forget those expensive and complex insurance policies.

Here's the best protection you can get-and the cheapest.

Neon pifot-/amp assembly.

Being a doubting Thomas
by nature, I have of ten

wondered about the neces
..i tv o f those antenna surge
protectors as adverti sed In

the amateur press. A s you
know, those surge shunts as
advert ised are to proect
so lid-state communications
equipm ent from damage
caused by vo ltage transients
e n te r i n g the a n te n n a
system. Those usually are
c a us e d by atmospheric
static disc ha rges or nearby
lightning strikes-according
to the ads, The purpose of
this a rt icle is to show you
how these grem lins can be
readily detected .

I am not doubting the
cla ims of the adverti sers As
any old reader of thi s mage -

zine can attest, NO adver
t ise r would dare to sell any
thing not up to its claims in
this magazine. The shyster
would become the object of
Mr. Green's unmentionable
and merciless wrat h. Period.
Even in light of these facts, I
continued my search for
proof .

The first objective was to
prove visually the existence
of voltage transients. Recall
ing from my Novice days the
fact tha t neon bulbs glow in
the presence o f high volt
age, I decided to ut ilize
this method of approach.
Thus, I reasoned that a neon
bulb across the coax plug
disconnected, of course- .
wou ld reveal the nasty litt le
grem li ns.

As you can clearly see,
simplicity is the nucleus of
the c ircuit shown in Fig. 1.
The parts requ ired are readi
ly available a t any nearby
hamfest flea marke t. After
comparing many ent repre
neurs' offe rings of neon
pil ot-lamp a ssem b lie s, I
fo und the one in the photo
for a mere twenty-five
cent s-used, of course
(both the quarter and the
pilot-lamp assembly). Need
less to say, a ll it lacked was
an NE-51 bulb. The latter
was obta ined for an add i
t iona l quarter.

Now for connecting my
coax to the assembly. A
clean RCA phono jack was
found at anothe r entrepre
neu r's sta nd of irresistible
barga ins fo r anot her quar
ter. Reaching into my pock
et, , came up with two dimes
and only three pennies . " It's
a deal!" c ried the business
man . Total investment? You
guessed it . . 73lj:!

Afte r what seemed a long
ride home, I headed stra ight
fo r the workbench (the
scene of many elect ronic
tr ibu lations a nd tests). With
the smell of hot so lder filli ng
the a ir and a period of five
q uick minu tes, the tester be
came reality.

Next. I disconnected the
coax connector (via a Pt -

Fig. 1. One scientific circuit
fo r detect ion of an tenna
voltage transients.

259 to an RCA-type adapter)
from the rig and termin ated
the coax into the antenna
voltage-transients detec tor.
Did the neon glow? No. As
a matter of fact , no thing
happened.

However. a few night s lat
e r while chas ing some rare
DX o n 15 CW, a usual ly un
welcomed sound of key
rashing ! + #% !!1noise filled
the head phones! Ah an ap
p roac hi ng t hu nde rstorm!
Quickly! Disco nnect t he
coax from the rig! Terminate
into the 73¢ wonde r! Eure
ka! There it was. flashing
away before my very eyes!
Success. The neon bulb was
flash ing its heart out as the
thundersto rm approac hed.
Success .

In the interest of a lo nger
life here on Earth, I discon
nected the coax and ground
ed everything. Be very care
ful when doi ng th is . . . it is
not my intention to send any
readers to Silen t Key land af
ter bu ilding and using one of
these 73¢ de te ctors. There is
a high-voltage hazard pres
ent. so use your common
sense and disconnect as the
neon ge ts brighte r. Also,
keep the bulb cover on the
assemb ly in case t he neon
bulb should break. And be
su re to check for a built-in
resistor in your neon pilot
lamp assembly-othe rwi se
your NE -51 will fire its last
and first time forever. Cood
luck and good viewing-but
be careful. And yes. the ads
are correct; tho se gremlins
do indeed exist. .
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William P. Smifh KJLF
Cold Spring Creamery Rd.
Doylestown PA 18901

Build the Armchair
Satellite Tracker

Simple and cheap, this setup will follow OSCAR
around like a dog. Put it together, lean back, and

let this control system do the work for you.

Editor's Note: This Ingenious tracking syslem can be used for satellites like UoSAT and Russian " RS" amateur bIrds as well as the e.,er
popular OSCAR 8.

Photo A. The com pleted sys tem. The tilt axis is positioned for a near-horizon satellite pass.
This position ma y also be used for terrestrial operations using the elevation rotator as a con
ventional azimuth rotator.

IW 73 Magazine. May, 1983

This article describes a
ful ly-automatic system

for tracking satellites in
low , near-circular orbits

suc h as that of OSCAR
8. The system requires as
little as one rotator and a
very simple rotator-eontrol

unit. Norma lly, two rotators
will be desired, but they are
not necessary to achieve
fully-automatic tracking

with fairly good accuracy.
Th is syste m e lim ina tes
problems associated with
c o nve n t io na l a n t e nn a
pointing systems such as
high cost, complexity, and
large tracking errors.

Convention al sys te ms
are based on a system of
azimuth and e levation set
tings. Some are computer
co ntrolled and some use a
compute r-generated chart
with manual adjustment of
the cont rols of the two rota
tors. One system uses a sin
gle azimuth rotator with the
antenna pointed about 30
degrees above the horizon.
Point ing e rrors reach as
much as 60 degrees with
this system.

There is one reason com
mon to all of these systems
that makes for co mplexity,
high cost, or marginal re
sults: They all are based on
a reference system which is
pa ra llel and perpend icu lar
to the surface of the Earth
while the satell ite's orbital
plane is normal to some
other reference system .
Co nventio nal antenna-
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Fig, 1, Charts o f relative bearings and elevations o f OS CAR 8
com pared to the antenna-pointing position. A ll satellite
coord inates are for ascending orbits and a QTH latitude o f
42 degrees north. Antenna-pointing positions, above, to p to
bottom: 30° East, 60° East, 60° West, and 30° W est.
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Fig. 2, Antenna/rotator assembly with antenna oriented to begin an overhead pass.
73 Magazine" May, 1983

the elevation rotator to
point at the southern hori
zon. Again, the antenna will
be pointing at the sate ll ite
when it rises, but if we tried
to track it as in the last ex
ample, we would soon have
a large tracking error. By
the time the antenna
reached the vertical posi
tion, the sate ll ite would be
30 degrees away toward the
east. Continuing on to the
northern horizon , the point
ing error would gradually
decrease with the antenna
aga in pointing at the satel
lite as it set to the north.

TILT ..~E
II0U'0_••a"of

Now let's go through the
last example again, only we
will make an adjustment to
the antenna-mounting sys
tem which will alter the re
sults considerably. With the
antenna pointing at the
southern horizon, remove
the azimuth rotator and
mount the elevation rotator
on an axle which is parallel
to the surface of the Earth
and al igned north-south.
The elevat ion rotator is now
free to tilt to the east or
west. If we tilt the elevation
rotator so that what used to
be the azimuth mast is now
aimed at a point 60 degrees
above the eastern horizon ,
we will change the entire
geometry of the tracking
syste m. We lock the new
axle in the 6O-degree posi
tion and begin the satellite

Next, let's examine a
more commo n case of an
other than direct overhead
o rb it . Imagine a n o rb it
whe re the sate llite reaches
a maximum elevation of 60
degrees to the east of your
QTH. We will start off with
the conve nt iona l azimuthl
e levation syste m by setting
the azimuth rotator to a
bearing of 160 degrees and

po int ing systems are always
bucki ng thi s natural motion
of the sate llite. My syste m
attempts to al ign the refer
ence plane of the antenna
rotato r with the reference
plane of the sate ll ite. It is
not perfect; it is not de
signed for the purist who
has access to megabyte
computers and rnegabuck
wallets. It is designed for
the amateur who is a casua l
operator but desires some
sophistication a nd moder
ately good accuracy.

To obtain so me idea of
how my syste m works, let
us d iscuss the special case
of the direct overhead pass
and the conve nt ional azi
m uth/el e vation sy stem .
Let' s say the satell ite is as
cending, has a polar orbit,
and will be above the hori
zon for 16 minutes. The sat
e ll ite will rise in the south
(bea ri ng 160 degrees), pass
directly overhead 8 minutes
later, and set to the north
(bea ring 360 degrees) six
teen minu tes after acqu isi
t ion.

If we had set our eleva
t ion rotator to point at the
horizon and the az imuth ro
tator to a bearing of 180
degree s, we could have
tra cked the sate llite just by
o pera t ing the elevation
rotator o nly. We would
sta rt with the antenna
po inting at the southern
horizon, s lo w ly ri s in g
through the vertic al as the
satellite passed overhead ,
and o n to the northern
hor izon . In this speci al
case, the plane of the orbit
coincides with the plane
described by the movement
of the elevation rotator.



Photo B. Close-up view of the elevation rotator mounting
board. Note the method of mounting. A smalf tab must be
removed from this type of rotator in order to mount it right
side up.

the o rbit, whether it is a de
scending or ascendi ng pass,
and if the automatic trad
ing unit is used. To find out
just how big the errors are, I
made an analysis of seve ra l
typical orbits.

I selected orbits for OS
CAR 8 when it reached a
maximum elevation of 30
degrees and 60 degrees to
the east and to the west. I
also analyzed the overhead
pass. I drew up charts fo r
the first four orbits-shown
in Fig. 1. (There is no chart
for the overhead orbit as
the antenna fo llows the sa t
e llite very closely and t he
poi nt ing e rro r probably
does not exceed 5 degrees.)
The charts are set up using
conventional azimuth and
elevation bearings for the
two axes, azimuth along the

-

pass . As the satel lite ri ses
and trave ls towa rd the mid
point of its arc, the eleva
tion rotator is activated . In
stead of moving to the ver
tical position. the antenna
will closely follow the
satellite . We have tilted the
plane described by the
elevation rotator so that it
nearly coincides with the
plane of the orbit. To the
elevation rotator , the
satell ite appears to be mak
Ing an overhead pass.

At this point, you are
probab ly thinking that it
sou nds too easy and that
the re mu st be a catch. The
catch is th at the system is
not perfec t; there are some
pointing er rors, the magni
tude of which depends on
the orbit invo lved, the posi
tion of the sa te ll ite alo ng

88 73 Magazine · May. 1983

• bottom and e levation up
the side. You will notice
that the antenna coordi
nates start at 170 degrees
and end at 350 degrees as
opposed to a true north
south. This to-degree differ
ence is to compensate for
the inclination of OSCAR
8's orbit and will be dis
cussed later. The antenna

~ coordinates have been cal-
culated, while those for the
satellites have been mea
sured using an OSCARlO-
CATO R. If you use the auto-
ma t ic con t rol unit , the
pointing e rrors will ge ne ra l-
ly be greate r t ha n ind icated
by the charts since the addi
tiona l d imensio n of time is
added. With the automatic
control unit, the antenna
will match the sa te ll ite a t
the beginning, end. and
m idpoint of the pass. The
remainder of the time there
will be some addit ional er
ror. This error is greatest for
overhead passes and be-
comes minor for passes be
Iowa maximum elevation
of 60 degrees.

Mounting

The way you mount the
rotators will determi ne the
degree of success of you r
ins ta llat io n, so exercise
ca re and do the job correc t
ly. The angles and va rious
motions a re unusual . and if
you do not th ink things
through ca re fully you can
get into trouble .

The mo st important
point to keep in mind is that
the system must be made so
that it cannot se lf-destruc t.
In thi s regard, my prototype
was somewhat short of be
ing a resounding success . I
was trying out the automat
ic control un it when I no
ticed that the swr seemed
to be increasi ng o n the 2
meter uplin k anten na. I
shut eve ryth ing down and
headed outs ide to see if I
could spot a loose cab le
or whatever . "W ha teve r"
tu rned out to be a mangled
ten-element "Twist" anten
na. I had gotten the co ntro l
unit hooked up the wrong

way and automatically ro
tated my antenna into the
chimney on which every
thing is mounted . Those lit
tle TV rotators are amazing
ly powerful. I rebuilt every
thing and modified the
mounting so that there is
plenty of clearance for the
antenna regardles s of
which rotator I operate in
any direction. Once the ro-
tators a re set up and the an
tenna s mounted, I suggest
you move the rotator con
trol s to a position where the
antennas may be observed
and try simu lating seve ral
sa tellite passes to get the
fee l of everything.

The mounting I ended up
with has worked we ll fo r
some time now, and it was
very inexpens ive. I will de
sc ribe it in detail so that it
may be copied . The dimen
sions and materials are not
c r i t ic a l a n d ma y be
changed to suit your situa
tion and junk box . I con
structed the mounting first ,
whic h clamps to my chim
ney, but you could use any
type of support such as a
towe r or telephone pole.
Next, I built the " tilt-axis"
support, a rec tangular ar
rangement of two-by-fours
used to ho ld the tilt-axis ro
tator a nd axle .

The axle must be lo ng
enough to allow the anten
na to clea r the mounting
suppo rt. It is mounted par
allel to the Earth on a true
bearing of 350 degrees. I
used a piece of 2-l I2-inch
a luminu m conduit for the
axle and a prop-pitch motor
for the tilt-axis rotator. (The
motor was contri buted by a
fr iend, W1NDO/3.) Smaller
tubing would work just as
well , and the rotator co uld
be e liminated. If you have
access to the mounting be
fore each satellite orbit,
you could subst itute a
brake mecha nism fo r the
ro ta tor . Remem ber tha t the
tilt-axis rotator is no t oper
a ted du ri ng any particular
orb it.

I started out climbing up
on the roof of my house be-
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Fig. 3. Automa tic con trol unit. The relay circuit on the left is
for relays which dra w over 10 mA, the one in the center for
relays drawing less than 10 rnA, and the circu it on the right
sho ws the wiring of the rela y contacts.
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Operation

O peration of the system
is not di ffic ult. Usi ng an OS
CA RLOCATO R o r similar
devi ce, determ ine the maxi
mum e levation the satell ite
will reach and how long it
will be above the horizon.
Set the tilt axle so that the
e levation mast is po inting
90 deg rees fro m the highest
elevation reached by the
satellite . If the sate lli te
reac hes an elevatio n of 60
degrees above the eastern
horizon, point the e levation
mast to 30 deg rees above
the western horizon. If the
satell ite reaches 40 degrees
above the western horizon,
po int the mast 50 degrees
above the eastern. Next, set
the elevation to poin t the
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Calibration of the control
unit is easy. Tape a piece of
paper beh ind the control
knob for the 1-meg pot.
Mark four or five settings
on the paper at random . Set
the co ntrol to the fi rst ma rk
and time how long the rota
tor takes to turn 180 de
grees. This t ime, in minutes,
is marked on the paper.
Continue on to the other
marks and do the same.
You' ll end up with a d ial
ca librated in min utes .
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triggered by the astable
multivibrator and its output
operates the relay. The t ime
constant may be va ried by
the 1-meg poten tiometer.

Two relay circuits are
shown. If your rel ay d raws
less than 10 rnA. you may
omit the transistor and di
ode D3; the IC can d rive the
relay di rectly. Be sure to
use the appropriate diode
to protect the transistor o r
the IC from high voltages
which can be deve loped
when the magnetic field in
the relay collapses. The re
lay is wi red in pa ra llel wit h
the rotator switch. A DPST
switch is inse rted in the line
to se lect clockwise o r coun
te rclockwise rotat ion. The
relay must be capable of
handling the current and
voltage across the rotator
switch, so you shou ld check
this o ut before purchasing a
relay. You may want to in
sta ll anothe r switc h on the
un it to o perate a brake if
your rotator is so equipped,
or to turn t he power to the
rotator on and off . In my
unit, the power switch was
inte gra l to the ro ta t ion
switc h. This on-off switch
had to be paralleled along
with the rotation-sel ec t
switc h.

Automatic Control Unit

The pu rpose of the co n
trol unit is to period ically
turn the elevation rotator
o n and off. If the frequency
and d uration of t he "o n"
pul ses are just righ t, the an
tenna will move evenly
across the sky from horizon
to horizon in the same time
it takes the sate ll ite to
ma ke its pass . Fig. 3 is a
sche mat ic of the c ircuit I
used to operate the eleva
tion rotator. The values of
the co mpo nents will turn
the rotator on every 40 sec
onds for a duration of 1 to 3
seco nds, meani ng that the
rotator wou ld be on for
about 2 seconds and off for
38 seconds , then back o n
agai n. At a normal rotator
speed of 1 rpm (3 degrees
per second), it will take 20
minutes for the antenna to
turn the necessary 180 de
grees to track the sate ll ite.
By adjust ing the "o n" time
o r d uratio n, we can adjust
t he effect ive rotat ion speed
to co rrespo nd to the speed
of the satelli te .

this attachment strong. The
unbalance re su lt s fro m
mo unt ing the a ssem bl y
near the t ilt rotator so that
the a ntenna will clear the
suppo rt. You should be able
to po int the antenna at the
support with the elevation
ro tato r and then tu rn the t ilt
rotato r through 360 degrees
without the antenna being
fo u led a nyw he re . Th e
mounting should be aligned
10 degrees west of true
nort h. This works we ll fo r
OSCAR 8.

The control is made up of
two mul tivibrato rs and a re
lay circuit. All par ts may be
pur cha sed fr om Rad io
Shack, and va lues are no t
very cri tica l. In tegrated cir
cuit U1 is a 556 d ua l timer.
The first timer is an astable
muttivibrator with a fre
q uency of 40 seconds per
cycle (.025 Hz). The othe r
section, U1 b, is a one-shot
multi vibrator with an ad
justable cycle length. It is

fo re eac h pass and preset
ting the t ilt angle. This was
a little inconven ie nt. so I
added the til t rotator. If you
do use a rotator for this
fun ction, I recommend a
good o ne, preferably o ne
with a brake . There will be a
fai r amount of stress unless
you keep everythi ng per
fectly balanced .

The e levation- rotato r
mounting board is assem
bled next. I used a two-by
eight board wh ich is se
cu red to the tilt axle with
If-bolts . This board acts as a
mounting platform fo r the
TV-type elevation rotator
and holds a side-th rust
bea ri ng. This bea ring is
nothing more than a two
foot sec tion of pipe which
is just large enough to allow
the elevation mast to pass
through it without binding.
I used a r-t ra-tnch mast and
a pipe with a 1-3f8-inch in
side diameter fo r the side
thrust bearing. The bearin g
is secured to the mounting
board with two U-bolts. Be
sure it is perpendicular to
the tilt axle or additional
tracking errors will resu lt.

Next, insert the mast in
the side-thrust bea ring and
attach the rotator to the
mast. Bol t a sho rt section of
pipe to the bracket which is
used to mount the rotator.
This pipe shou ld be pa ral lel
to the side-thrust bearing
and about 3 inches away. It
is fastened to the rotator
mou nting board with two
If-bolts. The rotator should
be on the oppos ite side of
the tilt axle from the anten
na to help balance the tilt
axis. Be sure the rotator is
not mou nted upside down,
as then it will turn the
wrong d irection. You may
have to file off a small tab
on some TV rotators.

Paint a ll wooden pa rts
and app ly a litt le ax le
grease to the bearing sur
faces. The rotator assembly
is ready to be mounted to
your sup port ing structure.
Si nce the antenna rotator
assembly is fa irl y heavy and
is not well ba lanced, make



PROGRAMMABLE
CTCSS
ENCODER

• All 37 EIA Tones

• Quartz Accurate

• l ess than 1 in ch square

AVAILABLE FOR IMMEDIATE DELIVERY

For more informat ion call TOL L·FREE
(800) 828·6884

.... 218 NY: (800) 462-7242
CA NADA: (4161884·3180

O 1319 PINE AVE.
FERR.TRONICS NIAGA RA FALLS NY IU GI
-'lOME DAr.- S YS TEMS 11 161 282·1410 n.x 061)("690

antenna south for an as
cending pass and north for
a descending pass . If you
ha ve eve rythi ng set u p
pro perl y , the ante n na
should be horizonta l. If you
are using the automatic
control unit, set the 'l -meg
contro l to the number of
m inutes the satellite will be
above the horizon. O nce
you have acqu is ition of the
sate llite, turn on power to
the co ntrol unit and every
thing is automatic from
then on. Be su re to turn off
the control uni t after the
pass or t he antenna will
continue to rotate.

If you are not us ing the
automatic contro l unit, you
will have to adjust the ele
vat ion rota tor man ua lly.
This is really easy; just o per
ate the e levation contro l
from time to t ime keeping
the signa l as loud as possi
ble. Remember, you are op
e rating only one rotator. I
fo und that a short burs t ev-

ery two o r three minutes
will keep you r antenna fai r
ly close to the sate llite.
When not using the system
to track sa te lli tes, it works
well for terres tria l opera
tions . This may be accom
plished by positioning the
elevation mast so that it is
vert ica l: the antenna will be
horizonta l and the e leva
tion rotator will act as a
conventional rota tor.

My experience h a s
shown that the automatic
unit works best on orbits be
low 60 degrees maximu m
elevat ion. Above 60 de
grees , I usuall y opera te
manuall y. My anten na is a
ten-e lement Twist for 2 me
ters, a dipole for 10 mete rs,
and I hope to add a small
hel ica l for 70 em. I have
had no problems with all of
t hese a nte n nas o n m y
mounting . I have fo und
that operating through Os.
CAR has been a real plea
su re since installing my
system, _

•

(602) 998-1151

* Circular LED
Display

* Optional Digital
Display

* Optional Serial
Interface

* 12 VDC Operation* 90 Day Warranty

5540 E. Charter Oak,
Scottsdale, AZ 85254

... at last . . .
your shack organized!

A beaut iful piece of furniture _ your XYL will love it!

$184.50 SF RADIO DESK
Deluxe- Ready to Assemble
Designed with angled rear shelf for your
viewing comfort and ease 01 operation.

FINISHES: W.lnut or Teak Stain. sq
F_ Space>: 3t" W_ by 3lr Deep

Add ,t,onal lnlOtmll loon on Request .

C""ck•. ".oney Orders. B'~k""",,,eard
a~d ""asl8' Cha'9a " cc" plad ....6~

Al s OAyallable F,O B, CulYa, Cny, (I ~ Cali!. Add 6% Salll Tn,)
Floor Space ~1" W,de by 30 " Da"p . _ DEAlE~ I NOUI~IES INVITED _ _

$199.50 $-1' IlnOotHit Rcuho/fH"IK.'
4384 KEYSTONE AVEN UE· CULVER CITY, CALI F. 90230 - PHONE (213) '37-4870

DIRECTION FllYDllYG?
* Doppler Direction

Finding* No Receiver Mods* Mobile or Fixed
* Kits or

Assembled Units
* 135-165 MHz

Standard Range

New Technolo~y (patent pending) converts any VHF FM receiver into an advanced
Doppler Direction Finder . Simply plug into receiver's antenna and external speaker
jacks. Use any lour omnidirect ional antennas. Low noise, high sensi tiv ity for weak
signal detect ion. Kit s from $270. Assembled units and ant ennas also avail able. Call or
write for fu ll details and prices.pDOPPLER SYSTEMS.

RTTY·PAK INTERFACE
FOR TRS·80·

COLOR COMPUTERS
• Simply plug into Program Pak' slot
• No software 10 load, II is inROM.
• Split screen features word wrap and

contmuously displays status
• Selective calling stores Incoming

messages on cassette tape
• Baudot and ASCII modes [8 sllttdl
• Standard EIA signals to your TU
• Complete docu mentation supplied

..... Model45t 1; $169.95 _

... M odel4511AIBSpee~Sl89.95 ~

RIDGE T~ & r _ iill*C 9) ~
SYSTEMS ......lflIV ~llo1Y sI'oolWIlJ IoIi&

,esoclent!. Jdll 9' l.IIeS \il .
CO.. INC. ·A ~_k al T-" Coo p .... 111

PO Bo. 772 . Acton, MA 01720 (6 17) 264-4251
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GOLDSMITH
~
C O RPO RA TION
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For superior performance at Iowef cost. U$EI top
raled 8-pole Fox Tango crystal fil lers 10 f ill lhe
optiona l spots in your rig. For exam ple, our 1800
Hz FT2106 equivalent 01 the YK88SN has a 601
6d B shape teeter of 1.7 compared with 2.0. a
price of $55 vs $63. and SQuarer shoulders at the
top with steeper skirts all the way down to more
than - BOdB!
For more pleasant SSB audio use our 2100Hz
bandwidth FT2109. For ON, the FT2102 400Hz
unit IS beller than the YK88C, while the 250Hz
FT2101 Is sharper than the YK88CN . The more
you buy, the more you save!

BIGGER IS BETTE~!

Fox Tango filters are better because 01their diS'
crete crystal (not monolithic) con struction. This
makes them slightly larger than YK fil ters so
they are patched Into the c ircui t with short
lengths of coae. Installation is easy-no drilling
or ci rcui t modif ication is needed. Order with
confidence.

INTRODUCTORY PRICES-Complete Kit
Any ONEfllt..- S55
AnyTWOfllt..--s $100(S. S10l
An, THREE flit.,. $l45 (SsreS2O)

Includes au needed cables. parts, detailed in
structions, Specify the type(sJdesired:
SSB-FT210B (1800Hz); FT2109 (2100Hz)
CW- FT21 01 (250Hz); FT21 02 (400Hz)

Shipping $3 per order; ($5 air). FL Sales Tax 5% .
ONE YEAR WARRANTY

, h GO FOX-TANGO-TO BE SURE!

~
' . •• Order by Mill Of Telephone.

• AlITHOAIZED EUROPEAN AGENTS
~ Scancll naTIa: MICAOTEC, Mai<edien 26.
T 3200. Sandeflo<d. NORWAY

OUler. INGOIMPEX. Poall ac;1'I 24 49.
0-8010, InQOlSladt . W. G ERMANY
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·Work. w U h an,.
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• Built In T".t
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Tec: h nk.l Manual

'Complete Timer
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"" PORTA PEATER
-_.----

/.--- - -- •- - - - -.
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PORTAPEATER6
MIOOA

INSTANT REPEATER
ANY BAND ANY MODE

Communication Concepts Inc. "IX
2648 North Aragon Ave· Dayton, Ohio 45420·(513) 296-1411 ,.. u

'vox or COR
opentlon

• 4Chanuel PROM
CW I Der

'An In.tant
Repe.ter

' 2 5 0 ,",oil
..rltchlft(
c.p«bllltJ'

$ 179.00 assem bled
unit

(Fully tested , p rogrammed . assembled)

W·S ENGINEERING P.O. BOX 58. PINE HILL. N.J. 08021
(201·852·0269)

SEMICONDUCTORS :
12 .00 MHW-2 52
15. 50 MHW-71 0-1
34 .BO HP5H-81
27.60 HV220~

41.4 0. 78L08CP
20 .00 2N4401

MRF-901 1. 75 2N5190
5BL-I Double-Balance Hixe r

HRF-2 0B
HRF-24 0
HRF-247
HRF-309
MRF-4 22
HRF- 454

P.C. BOARDS FOR MOTO ROL A BULL ETI NS
EB-lSA 12.00 ~~- 762 14 .00
EB- 27A - 14.00 AN- 791 - 10.00
EB -63 - 14.00 EB- 67 14 .00
KEM ET CHIP CAPACITORS:')6 pf. 82 pf.
100 pf . 390 pf . 470 pf; - . 50 e a
680 pf , 1000 pf ;-.5') e e
5600 pf , 6800 pf • •1 I.' f ; - 1.OO e a
.JJ I.'f; -1.90 ea . 68 uf ; - 3. 90 ea

CAMBION RF CHOKES : .15 uh• •22 uh, .33 uh, 4.7 uh, 10 uh - 1. 20 ea
BROADBAND TRANS FO RMERS PER HQTOROLA BULlETINS:AN-762 , EB-27A . EB-63
UNDERWOOD/SEMCO METAL - CLAD MI CA CAPACI TORS:5pf .l0pf .15pf .25pf ,30pf .
40pf .56pf .60pf .68pf .80 pf ,91pf ,100pf ,200pf .250pf,J90pf .47Opf , 1000pf

We al so ca r ry a l i ne of VHF . UHF amplifie rs and ATV equipmen t .
Cal l o r writ e fo r our fr ee ca t alog .

P.O. Box 5 103 Tacoma, WA 98405
(206) 272-0713 ,.. 89

• large. 42" H)( 57" W x 29"0

• Strong groove-construction
• Mar-res istant wood grain finish

• Options. d rawers & face plate
• For ham or home computer
• Visa and Master Charge

Organize yo... ,. s hack w i,h a

CLUJTERFREE MODULAR
CONSOU $223.69

CLUTTERFREE
MODULAR
CONSOLES
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lARSEN ANTEN
IN THE FAST

Race cor communications
demand the best from on antenna
under some of the worst conditions.
Split second decisions require reliable

signals at exceptionally high speed<
That's why Larsen Antennas are

used on race cars at the Indy 500.
Because Larsen Antennas ore

designed to toke high speed wffh
minimal signal d istortion. Proving they

con travel in the fast lane without
putting a drag on their performance.

Larsen 's precision tapered stainless
steel whip provides maximum
flexibility while minimizing radiation
pattern distortion gMng you a c lear
consisten t signal.And Larsen's

TRA~L

exclusive KiJ/rodfJ plating. g;ves your
antenna high conducUvity to assure
that maximum powergoes into
communicating - not heat.

That full measure of performance
goes into our product integrity too.

VVith a no nonsense warranty that
won'1 slow you down.

So, whether you're following the
racing circun or a local rescue effort

you1f find Larsen Antennaswill keep
you ahead o f the situation w ith

dependable performance.Ask your
favorite Amateur dealer to
demonstrate how you can hear the
difference with Larsen Antennas.
Write for our free Amateur cata log.

Q
Larsen Antennas

IN USA: Lorsen EleetrOfl#cs. Inc.
11611N, E. 50th Avenue P.O. Boll 1799 VOncouver. WA 98668 Phone: 206·573·2722

IN CANADA' Canadian l arsen Electronics. Ud.
283 E.111h Avenue. Unit 101

vancouver. 8.C VST2Cf Phone604 ·872·8517

kiilroae Is a reglllefed 1foOe'11OO~ at larsen Electronlc&, Inc . In USA ond Conodo.

~ Is0 NgiIlOH\kJ ~odoHl w;owIl at w..n E.....'IOO*'" Ine In USA end CCn:>do.
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SOCIAL EVENTS
doOl'. The<e ...ill be plentyoffood, I.ee paflr..

i"'llin the ';J.mp. and an encloiSed shoppi"'ll
mall IOf lhe lEVu . T. lk~n 0fl.34J.94. FOf""
Y.nced r.......-v. tlons, ' oom discount ••'e s ,
or morllin lo.m. llon, ....nd a n SASE to J erry
Frede rick N' BNG. 11 27 l()(th AYllnulI
West. Dululh MN~.

C/Yic: Arena. US 131 No.-lh, Cadillac hit
Transportafion wm be ~1ebIe lor anyoroa
flyl"'ll in a nd IIlenl Is campi"'ll In the .....
Tal k·ln on 146.37/,9 7 (WA8SUE). FOI lurtr
infOl'malion. please wrlle to W...."'kee
Am.,eu. Radio As soc lallon, PO 80. 163.
Cadillac MI "9llO1 _

BREWSTER NY
MAV 1

O.lYTON OH
APR 29-MAY 1

The Ilrsl Internetkmal VHF/tIHF Con ter·
mee will be Ilold from April 29- May I, 1963,
18 part of IflIt Dayton Ha""",nllon. Dayton
)H, There will be teo:lwlle.l talks and
'orums w ilh recognized • • perla,~
'Igu'. and a ntenoa1lain measuring con
esls. and .. hospitality auil" get·logeU..,
. ,lh ,,,r'eshments. Forlurttle< in'OfIT\llhon,
)f to advise us al PJlrticlpelion in the noise
.~gur8 and antenna contests, please eon
Ale! Jim Slj!j WABONO, 311 N. M...hall
""-d. M lddle10Wfl OH of5Ool2, Of Phone
:S13)-.t~ (businessj Of~I~- ,

DAYTON OH

APR 3O-MAY 1

The Dayton Amateur Radio AssociatiOfl.

rec., will sponsor the Dayton HamvgnHon
:Ill Apl'lI30-May I, 1983," lroe Har. A,...a
and bh,biUon c.nl er, Dayton OH. Admi.
aioro Is $7110 III adYance end $9,00 a' the
door (vilIlid for .11 3da~), FIN-maslull s pace

Is $1~.OO in advance and S16 .00 at lhe door.
Other !"sturn will Include forums. new
products, exhibits, women '. activities,
8.... .d a, and s.pecia' group meetings. For
iN>Of;~ mol'" ,.tn and ,,,......ations. Mite
II) H.....-onl IOfl Housing. 1...:l6 Third N;JI~

al Build'..... o.Ylon OH <l50402 (no reMIY.
bOnf; ...ilI be .eotPted by 1,lephoo",. FOf
othe< InlormalOOl1. ..."'e Bo>c 4<1 , O;Jylon OM
~!S-401 , o r phone (513)-849·1720. Ma~e

crec ee payable 10 Oayton HamYflnllon,
Bo.~. Dayton OM 4$lO1

GREENVILLE SC
APR 3O-MAY 1

The Blue RodQe Amat"". ~io Society
...i11 hold the Greenyille Hamlest on &IU"
day and Sunday. Ap" 1 3O- May I, 1983. a t
lhe A~ic;Jn Lag lon F;oirg'oonds. While
Hor'5II Road, '4 mile north of 1-85. G.eenyille
SC AOmission ...ill be $300. For _ ;JfIOII
NIleS, ..."'e M.a. Sue GnIStl\, RI. 6 ,2031.ano
wood Or~.G--';lIe SC 29607. Talk·ln on
1"6.011,61 ;Jnd 223<l6i22~ ,06 FOf lurtllef In
IOfmallon, ....ne Phil Mullins W04KTG,
Ham lest Cha"man. PO Bo. 99. Simpson
Yille SC 29681.

SACRAMENTO CA
MAY 1

The North Hills RadIO Club ...ill sponSOl'
lIS 1111'1 annual Silcf8menl0 Valley Amaleu.
Radio Hams...ap o n May 1. 1983. Irom 9:00
am 10 300 pm, al the Placer Coun ly
Fai.grounds. floMy;lle CA Admission is
hee. Tables ...,11 be $6.00 10 $8.00 a nd
1;Ji1g;J1, iiI" ....11 be $5,00. T;o l_... on
1401 5Qj l"5.19 fK6lS Alj)Hler). For furt"'" If1

Iorrna llon. conl~1 DougLong 1(B6lR,6810
S....llow W.y. F... Oa_s CA 95628, O'
phone 1916~96I.()n8.

CENTRALlA IL
MAY I

The Centralia Wireless Association.
Inc., ...ill hold Its annu.1haml..st on Sun
day, May 1, 1983, alIne I(sskaskia College
Gymnasium, 3 miles north ...est 01 Cenlra·
Iia IL Admission to llIe !lamleSl ls I.ee and
lhere ...ill be nocha.ge IOf Ihe Uea·m....k.1
. nd e.h ,bll $pace (a lim ited n umbel 01I;J·
~ ...,It be i.....eel on • li, " -come. 11,,1 ·

...... basisl· Doots ...111 O(len.t 7.00 am
lor 1I...manr..1 and e.hlbll setupa. Food
and 'el'eshmenla ...ill be aYillable .;JS ...ell
as plenty of Ilee parking. Tal k·ln on
1 ~1 .27/ .87 and 146.52. FOl' I",rthe. in lo.ma·
l io n. phone Bud King WB90EG . t (618)
532-6606, lou Hodges W9IL al (618}-533-
~n~ . Of ...Ii" CW.... Inc.• PO eo. 1166,
Centralia IL 62801 .

SANDWICH IL
MAY 1

The Kish ukee Radio Club ...ill hold a
hamlest s ap and shoPon Sunday. May 1.
1983. a t Ille Sllndwicl'l F.irgrounds . Sand
wich tL A<fyance Iicl<el$ . re $2.50 . nd
tables .re 13.00 each. OYemigrrt CAn\9I"'ll
(no hookupsl ...111 be ayal'able. T.I~· ln on
146.52 a nd .131.73. Fo. more inlo.-mallon,
contact Ho...ard NewQ", iSl WA9TXW, PO
Bo>c 3<19. Syca.more lL 60176.

M£LVlUE U NY
MAY 1

Tile Sullolk Counly Rad 'OClul) AI~IndoOf
FIN Ma rkel ...ill be Ileld On Sunday, May 1.
1983. I,om 8:00 a m 10 300 pm, al R..publlc
Lodge No. 1981. 585 B.eadholtow Road
(Rool. Il l). Me""'Ie U NV. General admill-
sion is $2.00; e hlld.en under 12 .nd ..._
...,11 be admllteCl tree. Sellers' 1;JOles a 'e
$7.00 ( hich ineh,des one adm,s-siOl'o).
The<e 11 be .el,eshmenls ;Jnd f.ee pan..
lng , Talk·in o n 144,6111"5.21 and 146.52. FOf
additional Inlormation , conlacl Ric hard
TYQlll AC2P evenl"Os al (!i16)-04J--~.

PU~~~~CT 1/
The Eilstem Conne<:ticu t AmaeRaiOIO

As soc ia tio n ...,11 hold lIs 9th ilnnU;J1 racho
and c om pule r fle a man..., on Sunday. May
1. 1983, f.om 900 am 10 2;00 pm, ••in Of
ani.... al lhe EI~. Lodge, Pulnam CT (just
011 e.il 96 01 Roule 52). Tables are $5 .00 In
advance or 57.00 a t the door. Eleclric lt)',
food. ;Jnd beverages ...ill be aYait.able, Tal~

in on 1~122!:i(KIMUJ re pea ler). FOf reser.a 
lions or a dd illo nal inlo rma llon. ..... ,e Don
Am".ull KIAPE,66 Labonte Road , Bo. 310,
RR ' 1. Thom pson CT 00271 , Of phone
C203j-923-2n 1.

PARAMUS NJ
MAY 1

The Be,ge n ARA will hOld a Ham Swap
'n' $ell on Ma y 1, 1983, Iro m 8:00 arn to
HlO pm. at Berg e n Community College,
400 Pa.amus Road. P. ramus NJ . Adm,s ·
slon IOf seller. i. SJ.oo: buye rs Will be . d·
mIlled free. Thftre ...ill be lr.ou Nlnds 01
spaces bul tilllg;Jt l"'ll onl y. Selle<s mUSI
bring tllelr o wn I.bles. Talk .," on 191.19

a nd .!i2, FOl' mO,e in lo.-m. lIo n, ccetect
Jim Greer 1C1C2U, 444 Berkshue Road,
Ri dgewood NJ 014 50 . O ' ph o ne
(20 1~~265!i

DULUTH lIlN
MAY 7

The ArfO\lll"eld R;J(jlo Amaleur CluD ...,11
hold ilS ann",al s ...a p le s l o n salurday, Ma y
7. 1983. h om 10 :00 a m 10 3:00 pm. • , Ihe
Holiday Inn, 207 Wesl S upe rior Slfeel.
do...nto...n Duluth MN AdmI&SiQn ...,11 be
52 50 in lld>an<:e orSJ,OO .llhedoor T;JbIes
l""'OOI).re $3.50 in ad>ance 0.- $A,oo.t lhe

CEDARBURG Wf
MAY7

The Onukee Radio Club ...111 sPO"sor
II . 5th a nn ua l swaplesl on S al urday, May
7, 1983, Irom 8:oo.m 10 1:00 pm. a l the Clr·
cle B Recreallon Cenler. Hlgh.... y 60. Ce-
"..bu'g WI (Ioc&ted 20 miles north 01 Mil
...aukee~ Admls-sion Is 12.00 In advance
and SJ.oo al the door. Atl8-looll;J~ .'e
$300. Seliers ...111 be admilled a l 7:00 am
10f table ""up,. Food .nd re l'eshmenls
w ill be ao a llab le . For tlckelS, I.bl es,
maps , or moreln lorm.llon, eene a n SASE
to 19830zaukee RadlOClubS wapfesl . PO
eo. 13. Port Washl"'lllon WI 53074.

NEENAH WI
MAY 7

The 3F ARC S...apllls t will be held on May
7, 1983, 110m 8:00 am 10 3:00 pm, . t t ile
Neena h labOr Ternpill. Neen.h WI. Tables
("' fOOll a re $1,!iQ in advance and $l Oll at lhe
doOl'. Ta......n on 1401.61 /1"5.21. Fot adv.nce
<egISlralion, COtllaCI Matl< Mif;heI W90P.
3J9 Naymul SI.eet, M_ WI 549502-

t/
The Pulnan'l ~gency Am;J'_ FIe-

peale< Leag.... (PEARlI Will hok1lts 2nd an·
nust lndoo.- hamlesl on Salurday, M;Jy 7.
1983. Irom 9:00 am 10 ~OO pm, allhe JF K EJ
emenlal)' School , Fogglnlown Road loll
Filrm·to·Markel Road, 0 11 Ro ul e 312),
BrewSler NY , General ad missio n IS $1.00
and ..hlbltOfS' a dm is s ion Is $4.00. Ta lk·in
OIl 144.5-35I1 4!i 13!iand 52, For advance la'
bIe regostr. lion and lurtner- in lOfm.loon.
COtllaCI f r;Jllk Konecn.k WB2PTP, RO 1.2401
C. (;;Jrmel NY l«. t2.

DEERFIELD NH
MAY 7

The Hoss lta<lers ...111 hold lhelr lenlh . n
......1TlUlgate S...a.P'est onSlllurday. M. y 7,
1983. Irom ..,nriNl to~ at the Deer·
IIfII<l NH FlUrll'Of.lnds. Admission is 5 HI0
for .11, InclUCl"lg lailg;Jt"" .nd commercial
~lera. For • nominal fee. there ...ill be
Frlda.y-nlghl camping IOf sell.conlained
.igs. No one will be admilled belo.-lI ~ :OO pm
Friday. Prolits ...111bene hl lhe BosIOO Burn
Unot 0 1 lhe Stvlners' HOSpllal. LaSI year's
donalion .... s $2.622.75. Fo.- lurther inlo.-·
maloon or a map, send an SASE 10 t-torm
WAllVB. RFD eo. !i1. Wesl e..ldwin ME
040ll1; Joe KIRQG. Sl•• Roule. eo. !i7.
Bl,lCkaport ME 040116; 0.- Bob WIGWU,
North Wal ton Road. Sea b.ook NH 0387...

BATON ROUGE LA
MAY 7_.

The B;Jton Rouge Amaleu. Rad IO Club
",.11 hok1 'IS . nn..... h.amlesl on &t....d;Jy
.nd Sund.y. M. y 7-8. 1983, a t Catholic
Hig h School. 8!>!i Hea rthslooe DdYfl, Balon
Rooge LA There ...ill be Io.-um s, a nd a C'
livit_ fOf the non-h.am wl_ a nd child.en.
l;Jlk-in on 19119 .ndSl. FOf lurther Infor·
m.tlQfl. ...me BAARC. PO Bo>c 4004. e..lon
fIoI.>ge LA 70821 .

CADI LLAC "II
MAY 1..

The W... au k\l\l Am. ,eu, R;J.dio Aa&OCle·
lion ,,, ,It hold.1S 23rd........., S...ap Shop &

Ereball OSO on Slllurday, May 14. 1983.
I.om 8:00 am to 2;30 pIT!, In Ille We d on:l

YAKIMA WA
MAY 1...15

The Vaklm. Amate u. Radio Club (W7AO)
...111 ho ld the Ce nl ra l WaShingto n Slale
ha mlest on Ma y 1~-1 !i , 1983, al l he Ho bby
Bulldi"'ll . 1 the Cenl'" W.ehi"'lllon SI.te
Fairgrounds., V....1ma WA.. On Sllturo.y. the
I'lOunl will be 9:00 am 10 500 pm wllh Iunc:I't
avai lable; on Sunday. 8:00 am 10 2;00 pm
...Ith b.eakla.' .nd lunch ayall.b le.
Regis tration Is $4,00 In .cIY.nce a nd 15.00
. 1 the door. ActlyllleS Include regional
de. le<!I' dlsplays.nd a l.ee swap and s hoP
...llh plen1y of lablet. Ta lk"n on l.e6.01/.61.
Fo. p re ·reg ltt• • l lo n . eon t . e l Da n
Kaughlon, PO Bo>c 9211 . V....ima WA II9909.

WAGONER OK
MAY '4--15

The Broken Arrow Am.leu' Radio Club
will hok1 fhelr annuallwapf'" on Salurd.y
and Sunday. May 1~-1 5. 1963..1 the W_
lem HlIIs t.oe:IQe in SlIquoy.. ParI<. located
8 miles USf of Wagoner OK tof1 hlgh.... y
5n The r.oura on Sll lurday will be 9:00am
10 !i00 pm a nd on Sund.y. 9:00 am 10 noon.
Admission . t the doo/ls $3.00 IOf both Cl.ys
0.- $2.!iO. If pre-regialered , Swap I.bles ere
a yallable .1 the door lor $10.00 lor boUt
<illys Of$7.00. II pre--regi.lered. Ther4I wlll be
CIoNIer and non--dealer dlaplays and many
lamlly."'n Ihi"'ll l to do alllle IodQe. A cook·
001 d inner wlll be senoed on the ....eshore
Sal ufda y nlghl. FOf more InlOfmalion and
pre-reglstrallon forms , conta ct Vic Vlngsl
K[)!iK I .1 the BMRC, PO Bo~ 552, B,ol<en
ArrrYw OK 7.t012.

WABASH IN
MAY 15

The W. bash Counly Amal_ Rad~Club

...,11 hold lIS 15th a nn",. 1 h.mlest on Sun
day, May l!i, 1983, lram 5:00 am t0 3:oo pm,
.l lhe 4-H Fairg roundS, W.basll IN. Admla.
lOon is $2.!iQ In adYlloI'IOll and $3.00 . t the
doOl'. TIlate will be a large Ilea mafl<et• •

CIoN.....• dllOlay 1nsiOe, and free o-Nghl
camping. l;Jlk~n on 1~1.e3I.03 or 1<16.52.
Fo.- mono Informalion. send an SASE to
OaYfl Sp.ng' lI' N9AOO, ~5 Gr. nt St.eet,
Wabash IN 46992.

EASTOH MD
MAY 15

The nlnlh.....-I Easton Amaleu. Radio
Hlmlesl ...1Il be held on May l!i. 1963. rain
or Shine. I.om BOO a m to 4:00 pm, In lhe
Easto n SanlOl' Hig h School Ca ll1lorium.
Roule !iQ al mile marker 66, jual SOUlh 01
EUlon MD. Donalions are $2.00, ...,Ih .n
1dd.lionaJ "' 00 IOf lables 0.- t..lgat.....
l;J1k-Jn on 1<16.44SI1~1.045 and .52. Fo.-more
Informalion. ...liIe V;Jn Hamdge W63HGO.
80. J , SI. MIChaelS MD 21663 01 E.slon
Amateur Rad io Soc lely, roc., eo. 181,
Eas ton MD 21601 .

ARVAONT CAN
MAV 15

The annual Soulhe<n Ontario Repeal'"
Tflim Am. ,eur R;J(j~ Flea Markel ...ill be

he ld on Sunday, May l !i. 1983, I.om 9:00am
to 2:00 pm, a l Medwa y Hig h School , Moo
w.y Ac>ad (jus t ...e st 01 Hlgh...ay ~~ Iuv•.
Onlario. AOmis-sion ie 12.00 per penon. For
M1lers, IndOOr OfouldoOl' permi1s are $1.00
and ifodoOf l abIeS .... $2.00 each. Sellers
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HAM HELP

-
only wi. be .,;!mllted ill 8:00 am: lhey are ..
qUlled 10 put<:hue an adrrusSiOn !lC~el_ FOI'
Uible •__aliona,",'e SORT , Inc.• PO 80_
73. H~de Paf1< ONT N{)M Ill), or call Dave
To th VEJGVQ at (519"'73-1643.

EVANSVilLE IN
MAY 15

The Tristate Amat...... Rad Io Soc;" 'y
(TARSI w,ll hold th." annual t\amf""t on
Sunday. M..., IS, 1963. beginnIng a16:OO ....
COT. Oll tile VaAOefDu'lI" County -t-H cee
fe<. EvansvIlle IN AdmissiOn IS $2.00. n ...,11
be indoors (alf-condi!>cmed) aM lables wIll
be "."llable. There ",HI also be an au1doo,
11 ..8 ma rket Talk-In on \.7.151.15 and
1'16,191.79. For add,lIonal informalion and

table reservat Ions, cootael Hal W ilson
W89FNN. fIR 1IlI. Box .(218, Ennswille IN
.n, l

WRIGHTSTOWN PA

MAY 15

The Warmiosl er Amatecr Radio Club wi ll
tlOld its annual hamlllst on Sunday, May 15.
1963. t,om 7:00 am to 2:00 pm, at the Mod·
dieiown Grange F" lfgrounds. Penns Park
Ao.d. W,;ght. town PA....... Prw~ph..
Adm.S$iQn i. 13.00 per m.m ...'th an add~

honal $2.00 tor NCh a-lool MI"""s s~

The<e will be 1n$1de s~ but no p<}Wilf

w,11 be available. II Pfe-regi stered before
"ley 1, 1983, tM adm,ss,on fee w, 11 be 51,00
less. Re f'eshmenlS will beava llable, Ta lk·in
on 147.691',09 and 146.52. For more inlorma·
lion . contact WARe. eo. 113, Warminale<
PA 18974, or phone Frank AK30 al 121~

966-3133 a ile< 2300 UTC

KNOlCVllLE IL
MAY U

The Kno, County Amal eur Rad,o Club

Is anyt>od~ o ut there will,ng 10 don~t e

p"nted OSl c a rds? Sur"ly somebod y
llI"mlS Ihem ...p who could dUll"I" .. w tth

Ga'Y Mllc""" kHaAC
clo Bo. lS)6
H.1a Hi 91:1 /20

I ilm look,nlol 'or ,nlormato..,,, on RTTV ,n
lerlilti ng lor Ihe TeHs InSl rurn bn(s TI·
99144 hon,e Com~u lb r ,

P....I McDon. ld
PO Bo. 70M

Na t-h" a NH 03060

I need :!oef'f'oce ,n lormallon and sene
m;Il'CS tor " 'e Bedrtal 220 se..n ......_I w,1I
pa y copy,n g ilnd mililing COSIS.

s co n Aa ig ne. N7BNP
626 NE Flo,at PI.

Portl and OR 97232

Wa nted' Tech n,c a l Milte"il l Corp. PS
4011 Iow''>'OIlage power supply (military no.
PP·2765A;URA·361 lor use with tne PAL·
IKlAl lir>ea, a mp lil ,er_

Mich...1P.llock NA6J
49 55 SChool Hou... Aoael
Ca the ys V.II.y CA 95306

I wo ... ld like 10 lind the &C hern a lic and
.... ' ntenance man ...al lor lhe Ligna·Sweep
model C-P. ...- by Kay Electronic s 0 1
PI". Brool< NJ . I will pay a ll costs

Stu J . AndrzeJ.wski W6UCM
11110 Orchid 0"

Beuna Parlc CA 90620
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w,1I I'IOkl " ''''' ARRL.-ppIO\'ed 1983 !'13m
lesI on May 15. 1983, JUst oU H4 at Kno.·
v,lle IL. T'Ckets a re 12.00 in adv...ce and
13.00 a tlhe gale .Camp,ng will be .vailable.
For more inlmmal,oo or lickels , contact
Timolh~ S, Smilh KA9LX B, 229 South Ma in
Sireei. Monmouth IL 6 1462, or Ke ,lh Wat·
!1011 WB9fl:HL, 119 South Cherry Streel .
Galesburg fl61401.

ATHENS OH
MAY 15

The AI!lenS County ARA will t'Iold their
annual hamlest on Sunday, May 15. 1983,
Irom 8:00 am to 4:00 pm, a l the Athe ns Cit y
Recreahon Cemer. US 33 and 50 Setup
beg'" s al 7:(10 am. Ticke"" are 51.00 in ad·
vance and 12 00 al l!'le gate , The<t w,1l be
acres ot outside. pa'l'fld f"a-marl<eI area at
5200 pel' space. IhdOOt Ue.....kel space
'a 13.00 and '10 a .a,lable on a lorsl<:ome,
hrsl-sefYed basis. T""'t will be lood . tree
pa rking, and nearby re slauranls. rec'ealion
a rea. and the Athena Mall. Ta lk·in on
146.341.94 For more Inlo rmalion or hc kelS,
w"le ACARA. PO 800 72, AII",na OH 45701.
or phone Joe WB800D al1614~191-4814

AOCHESTEA NY
MAY 20-21

The Rochesler Ha mle s!, in conjunc lion
wilh tne ARRL Ne w York Stale al'l<J Al la n
tic Diviaion Convent ions, will be held on
Ma~ 20-21, 1983, at the Ma rriott Thruway
Hole l and th e Mo nro e County Fair·
grounds. Tickela are $A,OOin ad.anc e and

$5.00 "t the g"l e . F....m.rkel t'cketa are
12.00 Pel' a pace. Tl'Ie banquet .,11 be held
al 6;30 pm on Friday and be loIlo.ed by

lhe a rmu.1 Funleat .1 8:00 p<n . The lie.
markel .,11 open at 6:00 a m on S.turda~;

the commerCiai e ohibits, a t 6 :30 am. The

Can anyone provide me wilh deta,led In·
lormallon lor properly conne c tmg a TVT
6-5i8 (il conslruc t,on prOlect hom Cheap
Video Coo. l>oo~ by Don u ncaSle,) to a
VIC 20 compuler~

J oe Ottmk. W1KCF
A4-I OO

Hilil boro OR 91123

I am desperalely IOOk,ng lor a schematic
and lechnical ....n....1 lor II Pride KW·ON E
130-10 mate< linear amplltier. I will pay a
.easonable lee tor- the ,n!ormallOn.

Marl< Mact<1enar W88EHE
2)S63 W. Wa~ RcL

CUItic:e OH 43412

I hllve an Ae' ot ron 100 FM base statioo
and I need a scnematrc for it. I wo... ld also
like to heal lrom someone who has conYf..'!·
ed Ihls "g 10 10000t... FM.

Hoy! 0.." 1\B4OQ

220liI New B.-n Lana
VlfvInIa Beach VA 234$1

I am Ioo k,ng lor manu"ls or schernalics
IOf the Hic kock model 1805A osc,lIoscope,
Poiarad model OU2A TSAW soectr ... m ana·
Iyzer. Ampe. model VR 7000 vioea tape
'ecor<let '70. SiRgel' TML 4/120 lelemeler·
Ing indocator. E"e model..:lOcounte<, B«:k
man model 1360-20 count.... al'l<J TEl(
~ OllCil loecope

Jim B.bb WA'DBT
636 N. 6

W.keeny KS 61672

hamfest will cIoN " t 6:00 pm. The<"e w, 1I
be FCC e • • ms gi.en . 1 the Rochesle<
Ha ml....t for those who h........nt Form
610 lQ FCC, 1307 Fede,a l BUilding, 111 W.
Hu ron Streel, Bullalo NY 14202, by May
1st A lad ies' prog,a m will be avaH a bie.
Ta lk·ln On 146 ,281,88 .nd 144 ,511145.11 .
For advance tickets, con tact K2MP, 731
lalla Road , Rocnesle< NY 14612. For
more inlor....11On, write Rochesler Ham
le.t, 3lIO White Spruce Boulevard, Roch
elle< NY 14623.

AOGER$ AA
MAY 21

The No rthweSI Arkansas Ama te ur Radio
CI...b , Inc.• • illl'lold its 3r<I annual Hamlestl
S.apmeet on Salurday, May 21, 1983, !rom
8:00 am to 4:00 pm, a t the Rogets Youth
Cent... . 315 West 01_ Sue«, Rogers AR
General admi$SiOn ia Iree. The tee tor corn·
merclal e .hibo tor s and !.... marklll sp""" is
$2,00 00 a lirsl-come. "'51-BeNe bas iS,
Doors will open al 6;00 am 101 selups . Free
parking will be ava iia ble a nd there will be a
enac k bal on Ihe premises. hik ~ n on
146.161.76~ 1465.2. For more infor....·
loon, wrile U..., Webb KA5HEV, PO 80.
33&, Pta,,,,, GtOWl AR 72153

COlUMBIAMD
MAY 21

The 8th annua lColumbi. Ham!esl will be
l'Ield on Sa turday, May 21, 1963, a l lhe Col·
...mDia Ra ma<\a Inn. Admis$ion to Ihe cee
...",tion Cenle< 'S S3.ooat lhe door or 5.2.50
in advance_A large. hard-surfaced pa1I<ing
_ ""ar Il'Ie Convention Cent... will be pro.
\'idIII(! tor- tailgate<$: 'eserved lailgating
space i$ $2.00, or $1.00 a s you enler. There
will ee a banquet 00 Friday nighl, Ma y 20th,
al Ihe Ra mada Inn with Joel P, Kleinm.n
N1 BkE as keynole spea ker, Tickets a re
$ 12.00 eac h and may be purchaSlld ,n ad·
.ance only. 0Ihe< le al .....ee include commer·
c'al ,Uhibol~ I.... lorums. and amaleur Of·

ganozahon ~t,"lIS. hlk~n on 146.161.16.
For more inlormallOn, tiCkets. Of Ramaaa
rese<Vat1Of'lS, . "le CoIumboa HamleSI "83.
PO 800 283, CoIumboa MQ 65205.

HARTWELL GA
MAY 21_22

TI'Ie AnderSOtl. Ha<1 well. a nd Toccoa
Amal ..... R<Jd lo CluDs ....,tll'lOkl tl'le 51h an·
nual lilke Ha<1wetl Ham'.....t on May 21-22,
1983. iltthe Uka Ha<1well Group Camp. I().

<;aled on H;.gh....ay 29, ~ m,les normol Hart ·
. e ll GA, There w.1I be nee admisS1Ohs ,
c a mping . a nd !le a ·ma rkel space. Acli.,ties
include a le tt ·looled CW cceteet and
games. Fishing . awlmming . an-d camp;ng
(ca mpgroun-ds open al 6:00 pm on Frlday t
ar e avai lable on the sue. Ta lk·in on
146,191.19. 141,931.33. and 146~.295. For
I..."he< ,nlorma t'on, contacl Ra~ Pett ,t
W&tZlG. At. J1 . Dooley Dr,WI, Toccoa GA
3O!i17.

KENNEWICk WA
MAY 21-22

The Tri-Cily Hamlest Counc il will hold ,ts
41h a nnual hamleal on M"y 21-22. 1963,
s ta rt,ng at 9:00 am. at lhe BenIQn-F,anl<lin
F• .,gfOUnds. KennewlCl< WA. A.dmtssIOn i.
13.00 ,n adv.nce.nd $A.OO at II'Ie door. "nd
Chik\<"" under 12 . ill be admoUed 1'88.
There will be vendors. swap tables. and •
bunny h... nt 00 S...nda ~ morn ing. Camping
a nd flVs pace will be available al lhe sue for
$6,00, FOf reservations or more IntOfmafioo.
wrile Tri--C,ly HamfeSI Council, PO 80.
1181, R,chland WA 99352. or phone 1509t
961·2358 or t~!i8&-9375.

PlTTSB UAGH PA
MAY 22

The 291h a nnua l Breeze Shoolers Ham.

lest will be I'IeId on Sur'l<Say, "'.y 22, 1983,
lrom 9:00 am to 500 pm. .t the Whole Swan
Amusement Pm , Rle , 60 lParl<w~ WeaQ.
near lhe Grealer Pittsburgh Inlarn.'lOnal
Airport, Plnsburgh PA. Reg is t'atlon ia $2.00
or mree for $5.00. Tl'Ie' a will be a free Ile a
ma rl<el and a lami ly amusemenl parl<- She!
te<ed lablft lor ¥er'Idora a'e available by ad
.ance reg is tra t ion o n ly. T. lk · ln on
1<16.281.88 Of 29 .0. For lu"hef' ,nlormatlOn,
contact Don MyslewSl<i KJCHO, J5$ Me·

Milho n Road. North H...nllngdon PA 15642,
or phone 44 12l-863-O51O

DELOIT IA
MAY 22

The Denison Repeale< Associalion w,1I
I'IOkl Its .......... !fN market on Sunday, May
22. 1983, trom 8:30 am to 400 pm, In Oelort
IA. Genefat admi!lSion IS $1.50 in advance
or 12.00 alll'le door. Set"'s' tables are 5.2.00
in advance or 13.00 al Il'Ie doof. The<e will
be tailgall"ll, it weat he< permits. talk.in on
147.691.09 and 146.52. For mo re informa·
lioo. write Gene Milc hell NflOQS, Highwa y
39. DeIO,t IA 51441. or Cilll (712).253-4782,

FREMONT OH
MAY 22

TI'Ie Fremont. 01'lIO. RadIO Cl"b, '" c0op

era tion wilh the Otl"wa County Rad,o Club,
will hokl their 61h annual ham!eSl on Ma~

22. 19B3, beginning a l 8:00 am, a l the
lairg,ounds in Fremont OH, Flea-marke t
tickels are 12.50 in advance an-d13.00 allhe
door. T.bles are 5300 I)tIf 8 leel DeateB
ma~ sel " pal 1:00am. T. lk·inon .31/ 9 1 and
~. For htkets and lable r_ a hons. send

an SASE to JoIln DK:l<ey WflCOf'I, 5015 N
Jackson St'eet. Fremont OH 43420, or Ciln
(4191-332-8066.

MUNCIE IN
MAY 22

The lou"h ann",,1 MAARC Hemlnt w,II
be held on Sunday. May 22. 1963. lrom 600
am to 300 p<n, in lhe~I Buikl,ng
located on lhe groundS 01 tt'le Delaware
Counly Fall9'OUndS, T,ckela are 5.2.00 in
ad.ance and 13,00 at tne door, anol lIea
ma rket tab le s are 55,00 each on a I"SI
Come bas is. Two new leatu,es are com
puler dISplays and the hrst a nnua l M'd·
d letown USA OSO pa,ty whoch . ,11 be fU"

llu ' ing lh,' w_end. The MAAR(; club Sl..
tion w'll be ,n """,allO" from the hamlest
SIte, EIec1..c. 1hook"p$ .nd secunty w,ll be
provided d,,"ng Itle en" .. shO'w In a c ....n
an-d lu lly enclosed bu 'kl' ng. Food and I.ee
par king will be avall.bie. Tal k·ln on
146,131.73, 146.52. and 223.101224,10 FOf
additional inlormation , contact Craig
Graham WD9EHF, RR 12. 800 86, M... ncie
IN 47302.

kNOXVILLE TN
MAY2t-2t

The Rad'o Ama teur Club 01 Knoo Count~

w,1I hold lIs 17th .nnual ham lest on Ma y
28- 29, 19l1J, at Ihe Ka rtle lla Temple Audito
Ilum, jusl easl 0 1US 44 1 a t the Tennessee
Ri_ behind I"" Vol Inn Molel. On SaM·
day, the hours wilt be 9:00 am to S:OO pm
I.rId on Sunday, I();()() am 10 4:00 pm. Admis
sion is S,2 ,00 in _anoe and 5300 .t the
door. There will be 'adiO.nd compute< 10
rums. dealers, Indoor and I.ilg"le Ilea mar·
ket s , and free parking. Talk~n on 147\l()'.30.
For lic~elS, dea i.,., or flea·ma rkel inlorma.
lion, conlaCI Mark Neison AJ2X, 4317 Foley
Orilrll, K!lO.vll le TN 31918. or phone (8IS~

667-96!i6.

WEST FAlENOSHIP MO
MAY 2ll

The Maryland FM Association .,11 I'IOld

its ann....1 hamleal on Sunday, Ma ~ 29,
1983, f,om 6:00 am 10 4:00 pm, at I""



_..

The Bu' lington Ama.leu r Rad io Club. In<: ..
will hosllhe ninlh a nnual Onlarlo Haml..1
on Slllurday. Ju1y 9. 1983. a l the Milton F.., .
grounda . FOf lTlOfe ln lotfTla lion, write Bu, ·
linglon Amaleu, Rad io Club, Inc .• PO 80.
636, Buftinglon O NT L7R srr.canada,

WILKES-BARRE PA

JU N l'
The Mu,gaa Amaleur Rad lO Club K3YTL

will sponsor lhe a.nnual Wilkes-Barre PA
HamleSI 01'1 Sund a y. J una 19, lflll3 , begin·
n ing a.t8:00 a m, rain or a hlne, " I the King s
ton A,mory, Markel Street, Kingslon PA.
Donation s are $3.00 (child'en unoer 12
and XVLa will be admilled Iree) with l a ll·
gal lng $1 .00 eX Ira pa' s paca. Doo.a will
open ill 6:OO .... IOf seluP' only. There will
be plentyol food a nd Irea pa"'ing. Tal k·in
on 146.61, 146.88, 22" ,66. and 1.2.52 sim
ple• . FOf more inlon-na llon. conlilC1 H."..
lesl Commillee, PO Box l OIN. Wilkes
Barre PA 16703, o r phone (117)-119-3682.

admilled Iree). Indoor space Is $5.00 IOf
all 8-1001 l.bIe a nd OUl door lailgating ia
S2.5O par space. Ral'ea-hmenl s will be
a.ailable.Ta lk·inon 1.7.045 +6and 148.52
si mple • . For 89s<:e reHIVa lions. H nd an
SASE and c heck (payable) 10 Jersey Sho,e
Ha m lest , PO Bo. 192. Well Long e.encn
NJ 077~ by May 15. 1983,

MILTON a NT CAN
J UL 9

CORTl.AND NY
J UN 1.

Tha Sl<yline Amal_ RIldIo ClUb lSARCI
will hokI meif haml..1 on June 18. 1983.
Irom a:oo am 10 5:00 pm, rain OfShine. allhe
Cortland Counly Fairgroun(la, ;-al , Exi1 12.
Cortland NY. There ", ill t>a Indoof a nd out·
side Ilea marleels. Ta lk·ln on .52. FOf add i·
liooal inlo,malion. wrlle Robert H. Partigi• .
nonl, Adve rtia ing Cha l,man, Skyline Ama,
leu, Radio Clu b, PO Box 531, Tully NY
13159, Of phone(31~16,

W91NN ANTENNAS
BOX 393-S MT. PROSPECT. IL 6005 6

-MULTI-BAND SLOPERS
160 , 80 . and 40 meters

Outslanding ox performance 01 Ilopa " il we ll ~ nown , Now you can e n·
·jo y 2 or 3 band BIG- SIGNAL ,eports ! Aul oma tic bs nd s.. , tc hlnll · Ve,y
low S WR · Co a . feed' 2k'" power ' Compacl-Ground 0' lower l eed
' Ha ng Irom any suppo, 1 25 1t.hillh Or higher~ Eu y 10 inlta ll ' Very
lo w p ,olt le _Complete inSBr u CIlo n l _Im me d .a fe s h ,pme nl _ Check o~

3 BAND SLOPE R' 160. 80. _ . 0Mele " 60 fllOng $ .3 22 Irl p!>Cl
2BANO SLOPER · 80 _ . Ololl a t a . s · " 1 11 , lonll $ 30~ " I PPd

3-BANO NO TRAP DIPOle, 160, BO,_ .00000 ' 113 l1 long $ 66 00 I" ppd

2-8AN0 NO TRAP DIPOLE. 8O.6 40M ' 84!11ong $ . 9 00 l 'lpp?

FOR AODN'L INFO o n these and Olhe, uniQUe "1<:1"""'.: send SASE

an SASE 10 WVARA Hamleal, PO Bo. 61,
Tene Ha ule IN " 7806.

BOWLI NG GREEN KY
J UN 11

The Kenlucky Colonels Amaleur Radio
Club. roc., will hold the l at a nnual Bowling
Grllflf'l Swaplest on June 11. 1983, lrom 8:00
am 10 . :00 pm, a l the Jaycee P.villon.
Morganlown Rt>ad toll US 231 ~ Bowling
Gr--. KY. C/Qnaliona . e S2.50 in adv..ce
and $3..00 a t the door. Indoor. a i,-<;On
dilioned wendor space la $1 .00: outside ....
dOf space will be svallaDle and a ll setupa
~in al 7:30 am. Proceeds will go IOf
emergency com mu nic a tio nt equipment.
The ra will be plen tyol free parking and cce
cessionl will be available . Talk~n on .251.65
lKA.-cL.l.JOf1.t6.52, FOf more inlon-nlliion Of
advance lickelS, please lend an SASE 10

Jacl< Wilson WMSAC, 0151 Sllyline Tr. Park.
BowlIng Green KY 42101, Of Ed Schwab
""'4REF, 1546'1> o-lnut Sireet, Bowhng
Green KY . 2101.

The KOOI ...nai Amateur RadiO Sociely will
hold the ir Hamtest '83 on Salu,day. June
11 , 1963. I,o m 6:00 am 10 HIO pm, allhe
North Idaho Fairgrounda. Coeu' d 'Alftn8 10,
Tha<e will t>a free s wap lables. a large RV
parle rng a.... a nd lood ava ilable. Talk~n on
10&6.38r.flll Of 146.52. FOf lu"...... if'I1ofma.
lion, contacl VIed"n" J . Kalina. Soulh 1!165
Signal PoInl Road. Post Falla 10 638!>4.

COEUR D'ALEN E 10
JUN 11

DEAL NJ
J UN 12

Tha Jersey Shors Chs ve rim Amaleur
Rad io Clu b will hold the Jersey Sho,e
Ha mfesl and Eleclfonlc Flea Ma,kel on
J u ne 12. 1983. I,om 9:00 am 10 3:30 pm. et
lhe JeWI'" Communily Cenler. 100Gra nd
A.en.... Deal NJ . Ad miaaion Is S3.00 pel

peoSOlllchild,en under 12 and XYU; wHi be

HUMBOLDT TN
JUN 5

The Hum boldl Amal a ur Radio Clu b will
hold Iia a nnual hemlasl on Sunda y. J une S.
1983, trom 8.-00 a m 10 ..:00 IlfII, a l Bailey
Parl< In Hum bOldt TN. AdmiSSiOn ia S2.00 ,
There WIll be a flea ma"'et. lad ..s· acllvl
lieS, lunches, relreShm." ts, and RV pa""
ing. Ta lk·in on 1"6.371.11 7. FOf mOle inlo,·
mallon, con lacl Ed Ho lmea W.IGW. 501
N. 181h AVfl nue. Humbold l TN~3.

CHELSEA MI
JUN 5

The Chelsea Swap and Shop witl t>a held
on Sunday, June 5, 1983. a l the Chelsea
Fai'll'oul'lda, Chelsea loll. Gatas will oe>en
Iof tel.... at 5;()() am and Iof the ll<Jbllc from
8:00 am un lil 2;00 pm. Donalion is S2.5O In
adva nce or$3..00.l lne gate_Chi ldren under

12 " "" non-ham spou_ will be adm illed
Iroo. Table spac ... is $6.00 pa, 8 feet a nd
trunk aa las a,a $2.00 pa ' spsce. Thare will
be p lanly c t pa'king (Incl ud ing tor tee
hand ica pPed) and Iha ' . are campg,ounda
ava ilable in lhe a'88. Talk~n 00 146.520 and
1.1.fl56. FOf more Inlotmllilon, write WIl
ham AIIenbamd1. 3132 Timberline. Jackson
MI.9201 .

TERRE HAUTE IN
JUN 5

The 37th a nnu a l Wabash Valley Am a·
tau , Radio HamfeSl will be he ld on June 5,
1983, al Ihe Vigo County Fairground. on
U8-<fl . 'I> mila south o f 1·70. A<.tvance.eg·
isualion ia S2.oo Of 3 lor $5.00, or $3.00 at
lhe gale (c hildren ur>der 12 will be .amit·
led Iree). A cowered. 12" 12. Ile a-m.rl<el
space is $3.00: outdoor IIn·market space
Is f'ee. Some ec and lables will be •••u,
able on a lI'sloCOme bat is . The<e will be
ov...,nighl camping. food a nd ra"elh·
menta. a nd a gi ant shopping mall nea rby
Foruml will incl ude compu te r and ARES
Fo , Ilckel sand dela iled Inform a tion, send

a m, a l Ille Prinee Willia m Coun ty Fa,,·
g,OUndS. VA Raul<! 234, Vi mile sou th 01
Mana s..s VA. G...-al admission ia $-4 ,00
par per-son (Child,en unde< 12 will be ad·
mill"" Irae) and lha' a will be no ad.a fl(:.
sa lee. AClivilies wi ll inc lude 25 ac re , of
ta ilgali ng (Se l upS at 7:00 am), indoor com
m...,cial .... hibi ts, bresklast and lu nch
me nus . a YL prog'am. a nd CW p,o fic ie ncy
awa' d s . Ta lk·in on 146.37/.97 (Manassaa
,epeale') .nd 1"6.52. For more infOfma·
lion. conlacl Bob Ke lly KA.NES . General
Chairman, Mana l u s Ha mles t . clo Ole
Vi,glnia Ha ms ARC. Inc" PO 80. 1255.
Ma nassaa VA 22110. Of phone (703)-361 .
sea

The Nan h Araa Rapaaler Associa tion
will sponsor lhe A.mal_ Fa ir, a s waplesl
and e .posilion, on Ju". 4, 1983. from 6:00
.... 106:00 pm, alille M,nnesola SIal. Fair·
groundtI III St . Paul loiN . AdmiSSion is $4.00
and children unoer 12. acc:ompanied Ely an
Ildutl . w.1I be admilled tree, Fea lu<es WIll in
chICle a n inaide Ilea matke t bul space is
Iimlled and av.ilaOla on a fi' SI<:ome. h'SI·
IleNa bas is a nd la blaa will no t be p,ovided
There will be demons tra tio ns , exh lbll. ,
booma. a n outdoor Ilea markel, and on Fri·
day. June Jrd. f' ee overnighl pa'king tor
sel l-contalne<l campara. There will be lood
couoaltions insiOa and OUlsiOa. and I' ee
parl"ng will be a.ailable. Ta lk';" on ~85
Of .161.16. FOf morainlormahon Ofdeale< in
Qtli'lllS. w" " Amateu, Fal', PO Box 857.
HopIo.rn. MN 553(3. Of call (612)-t20-6000,

ST. PAUL MN
JUN ..

GUELPH ONT CAN
JUN 4

The Guelph Ama teu, Radio Club (VE3ZM)
will hold Ihe91h a nnual Cefltral Onlarlo Am
ai_ Radio Flea Man<et and Computllffesl
on Salurday, J une, 4, 1983, tram 8;()() am 10
4:00 pm. a l Flega l H&ll. 340 Woodle.... Road
wesl. Guelph ONT. AdmIasKln it 12.00 and
childfen 12 years and under will be admll·
ted I,ee. Vendors muSI pay a n addliional
S3.oo. Doo<$ will be open 10 veodOfs only
I,om 6:00 .m and a Quantity 01 3' IC 8'
lablea will be avallsble for 'en tal lor $5.00
each. F.alu,es will in<:lude commercial
displaY', su~us d$8...., compuillf 801t·

w..a and n.rdwara . lndoof " "" OUldoOf
dia.plaY' . nd a rel'nhment co uce ..'on.
hl k·in on 146.3 701146 .1110 (VE3 KSR).
1..7 9llOtl " 7.J60 (VE3ZMG~ and .521.52. FOf
Iurtl>8f inlOfmelion ccetect AI Krisl VOKVI
al 15111)·821·. 331. He",y Ch,ittianlen
VE3BYU al (51 9)-1~9022. Of w, lIe VE3lM,
PO Bo~ 1305, Guelph ONT N1H .M9,
Canada.

-towa,d Counly Fai,g'ounds in Weal
'tlends/lip MO (a boul 30 mileo!l _ 1 of 8aJ..
;Imonl on Hr.,. Admi8$lOn is a S3.oo dona

lion. I. ilgaling is S3.00,.nd inside I.b...
lie $$.00 each in Ildv.nce .nd $10 .00 eac h
:In the da y o f the h. mlO:t\ll. il available.
Tha'a will be commarc lal displays (com
me rcial vandors muSI haVf! pfOpa ' tu lll·
::<lnH certifica tes av. llabla s nd ilams 0 1·
ferad IOf ..1e musl be .....tec r-racto relsl·
Id). Ample parl<ing. lood.•nd drinll will be
a.allaOill, Talk-in on 1• .161.16 and 146.52.
FOf ..-valoons and mote inlotmllioon,
conlac1 John Elgin WA3MNN. 5495 Apt. 2.
Harpen Fsrm Road, Columbia 1010 21044.
Of phonef3(1)-59&-37" 1.

GRAND RAPIDS MI
J UN 4

The Independerll Repuler Associa lion
will hold ilS annual H. mlasl iva l on SIlI"r.
day , Ju". . , 1983, 1"",, 8:00 am 10 .:OOpm.
a t the Wyoming Na llonal Guard Armory,
.... th Streel, just ual 01 Ihe US-131 e x
pres.wa y. Ad mis s io n Is $3.50. F' ae lable
space will be provided 10 a ll sellera and
deale, Iel upS will be at 6:00 am. Programa
will InClude ATV, l a le li llet, QRP, OX. a
CW .. contest. compule'a. lechnicsl u p
grade cou.se. MARS. and a shack·photo
conlasl. Ta lk"; n on 1.7.1650'1.7.165. For
advance Illble re,....aUon . or IOf more In
fOf....lion. call JofIn Knope.- KC6KK al
(618)-634-5501, Of w"le IRA. 562 112nd
Sireel. SE. By'on Cenler MI . 931 5.

MANASSAS VA
JUN 5

The O le Vi,ginia Hama ARC. Inc ., w ill
hold Ihe nint h a nn ua l Ma nassas Ha mlaal
on Sunday. J uneS. 1983. beginning a18,00

STATION CONTROL Fulu.a Products
• Touen Tone··enco<le<ldeCo<ler

COMPUTER FOil LESS • ~h and Sound synlhe.lle<

THAN $160 MODE
.,;".e. ,. fOCI DESCRIPTION PRICE

Combine 110 board @ $59.95 with Sinclai r Tfl.... .... ..... 1

'" $59.9Computer e $99.95 which will provi de MASTER I/O WITH CLOCK
you with hardware for the following appu- 3" $24.9

MO DEL 310 ACCESSORY BOARDScation s.
"" A to 0 a nd 0 to Aconverte, $-t795

FO R EXAMPLE,

'" $1995
• Cont'OI salelil le trac king llQulpment J30 W"eless conlrollysre-ml BSR" .."• Rae .. xmll RTTY .. morse coda ,., SoIIC1 Siale AC Rela $19.95
• Perlorm SIa.1I0n loggIng

SPECIALIZED PARTS FOR MO DEL 315• Automat Ic con le" duphcahOn S_ I
• Reoear~ conlrOl le. '" Sln<:Ia"~ con.-:IOf. .t6 pm w"'8)" .."

FEATURING: '" Clock IC and CfYSlal l'les:t...R $12.95

Pa , a lle l 110 PO'1 ~e . pa nd a Dle) Cal.lornra ,asl<lenls add 6 '% Sl'lIpp.ng a nd h.ndl,ng S 395
90 day wa rta nly

send self add,essed ... AUDIOI /O eOOlrd with our Real Time CkKll /C a lenda, s ta mpad envelopa

T,m. Mon ' " D.'. Yu, CO l o! Wee" for cata log.

23">9 ">9 " " ~ , P.O. Bo. 321$
VISA/MASTERCARD EI COft(l,dO. C", 1202$-OSeO

(I'll Ul-$'32 (U ti, O.d• • L_l
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on a eer

CP-l Computer Patch™ Interface
The AEA Model CP-l Computer Patch?' interface will let you discover the fastest growing
segment of Amateur Radio: computerized RTTY and CW operation.

When used with the appropriate software package (see your dealer) , the CP-1 will patch
most of the popular personal computers to your transceiver for a complete full-feature
RTTY/CW station. No computer programming skills are necessary. The CP-l was
designed with the RTTY neophyte in mind , but its sophisticated circuitry and features will
appeal to the most experienced RTTY operator.

The CP-1 offers variable shift capability in addition to fixed 170 Hz dual channel filtering .
Auto threshold plus pre and post limiter filters allow for good copy under fading and weak
signal conditions.

Transmitter AFSK tones are generated by a clean. stable function generator. Plus (+) and
minus (- ) output jacks are also provided for CW keying of your transmitter. An optional
low cost RS-232 port is also available. The CP-l is powered with 16 VAC which is suppl ied
by a 117 VAC wall adaptor included with the CP-1 .

•

Please write AEA for more detailed information on the CP-1 or better yet, see your favorite dealer
and compare.
Prices and specifications subject to change without notice or obligation.

ADVANCED ELECTRONIC APPLICATIONS, INC.
P.O. Box C-2160, Lynnwood , Wa. 98036 ....250

206/775-7373 Telex: 152571 AEA INTL

94 73 MagaZine· May, 1983

Brings you the
Breakthrough!



3358 65

Cily _

State and Zip _

AI ord<n tIuw<d u'S " <:ompIoo~ ".-~ • 11I,......

o Yes, I want Selectric Inle rface (BKi J8I:l1. Enclosed is $1 2.9i peT

copy plus 1. 50 for shipping and handling.

o MASTER 0 VISA 0 AMEX

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

'"
Daisy wheel quality
without daisy wheel

expense.

Address

Signature _

Card , Expires _

Credit card o rders call TOLL-FREE 1-&.XJ..2 58-S4i3. Or
mail your o rder with payml'nt plus S1. 50 shipping a nd
handling to: Wayne Green Inc. Att n: Retail Book Sales,
Peterborough, NH 03458.
Dealer inquiries invited.
lSBN O-""'Xl6<J51~ 128 p, ,,, $12.97

You need rhe qua lity print that a daisy wheel
printer provides but t he thought ofhuyingone makes your
waller wilt. The Sdt.'t1ricTM Interfoct!, a seep-bv-srcp guide to
inrcrfncing an IBM Selectric 110 W riter to yuur rrucrcccm
purer, will give you that quality at a fraction of the price.
George Young, co-author of Microcomputing magazine's
popular "Kilobaud Klassroom" scr tcs , o fff.."fs a low-cost el
remauvc to buying a daisy wheel printer .
71u: Setecmcn lruaiace includes:

e stcp-bv-srcp mstru,..-nons
e tips o n purchasing a used Selcct ricrv
e m format io n o n va rious Selectricrw moods, in-

cluding the 2i40, 2980, and Dura 1041
e J river software for ZBO, 8080, and 6502 chips

e tips on interfacing techniques
W ith The Selectric InlLTfaa: and some background in clcc
rronics. you can haw a h igh-quality. low-coer . len er-quah
tv printer. Petals not Included.

CROSS ..

1 20 U.s , c" co
P INO N· 59

ANTENNA

. 2 " 20 MHz. MaJ<. 2 mV/em
• Timebase 40 n. - 0 ,2 slem
• T. ioger Bandw id th 30 Mh.z

--eo e :@
e • I •__w

-e •@l @l l

SOUTHERN

QUADRICUBE

. 20 MHz Dual trace
• BUIII·ln CompOneOl Te. le<
• x.y Operahon (1:1 Ral io)
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'97.21 Eo tloo, Du:.

'.1 UnJe.. otherwise preaaibed b)' the
Comml..io... each examination for aft
ama leur raclio opera lor licenM lexcept
the Noviu CI... opera lor licensel lbaU
be adminil lered by Ihree . ccredited
volllnleer examinera laee 111.30). There
will be . Ieam chief. Tha team chief
mUlt hold an Amateur exira Cia..
operator licenl8. The other two
. ccl"l!<!iled "olllntear examine l'l mUlt
hold Am. ' eur ExlTa Cl.n operator
licen...., unle..: It) The)' are
adminialeri"ll telegraph)' ale_IlIA).
in which caM the)' rna)' bold Amalelll"
Exira CIa... Advanad A... or Cenerel
CIa.. radio opera tor liu....... or 1211he)'
are admini.lerint wtilten u amlnation
e\em.....l. Zor" in wlticlt caM tha)' rnay

1 91.27 1Eo allon.

lal Each Nov ice <:ode tesl (Elemenl
HAll shall be prepared by Ihe eumin..r
The eu min..r 0111.1 hold an Ama leur
E~lra . Advanced. or (A....ral CIa..
0l"'ralor licenH. n... lell .hall be aocb
.. 10prove Ihe appJieanfo .bilily 10
H nd corre<;lly b.J hand .r.d 10 l'e'Cl!i,·~

correc;t1y by ltar lexta In the
inlerna tional Morae code a llhe rate of
five 15) ...ord. pe r minule. Subjed. for
Ihil code te.1 m.y Include lha t...enty
lix Jellen of tbe alphabet. the numeraJI
~. Ih'01'eriod. Iha comma . the qoellion
mark. AR. Sk, aT. and DN.

(b) The genera l code leal a nd the
expert', code Inl (Elemen t. l iB) and
I [q) .ha]] 1M prepared by the
examinera, The tnl .b.lI 1M .uch II to
pl'(Ml the appllcan l's ability 10 oend
correc::tl)' by hand and 10 noc:efq
CQln'CIJJ by ltar texta In the
international MOI'H code at nol _
than the prnctibed apeed. Sub)ecta for
these code leala may inc lude tha twant)'
aix lellera of tha alph.bet. the numerala
CHI. tha period. I'" corrma, the queaUon
m.rk.}Jt SK, BT. and ON.

[e} Each wrltl en te.t for lhe Novlca
CJa.. opera tor lt ceMe shall be prepared
by tha exa miner. The lUI .hall be luch
II 10 varify Ihe eandidale'a knowled;ge
of each ",neral , ubject a~alilted for
the £Iemenl Z teal in the CollUllilllon·.
Study Cuw. {or til. Amatftlr Radio
(¥rotor Uc.tIM £Jt.ominalioN (PR
BulleliD 103&, IatHI data of~). but
need not be limited 10 the lial of
queationa a ppro¥ed by the Comml..ioa
for Elemml Z (PR Bulletin _ , la teal dalt
ofi..ue).

[dJ Each ""'" en ln t. exoepl for tha
Novica CIa.. Operalor Iicen... will be
d... ignad b)' tha f edaral
Communica tion. Commi• • lon (FCC).
The FCC will select queallon . for each
telt from the lil t of quealiona approVid
by the Commlliion (PR Bulletin -.
Ja test d.te of '"ua). Volunleer
Examiner Coordin.Itor (VEealand
AmaleW' ,.dio o~ralol'l may 'U3ll"1
questiooa 10 be included on thl,liIl b)'
subrnillinfl them in accordance with tha
In.tructiona In Pfl Bullatin 1035. VEe.
and Amat"", radio operaton holding
Amatelll" Exlnl o.,.licenaea may
• ..bmil quntioOl lor any ""'"....
examina lion element. Amalelll ,.dio
operator. holdina Adv. nced A...
hca ns... may only lubmi l quealionl for
Elem ent 2 end 3. Amaleur radio
operatOTi holdlnl General CIa .. or
Technfcte n CJa.. heen. ... may onJy
. ubmit qunliona for Elemenl 2.. for .ny
given wrillen ""aminalion element. the
percenlage of quealioN on each aub)ecl
.h.1I be . pacified In fIR Bullatin 1005.

9. Seclion 1'T.za ia reviled to read:

.xaminahon elemenl... muol p......,nt Ihe
eumi....rs with. properly com pt. led
~"C(; ~·orm 8 10 prior 10 Ihe euminalion

le) 1lI<' cand,dale shall comply w ilh
til.. in.ttuetionl given by the eumin"",
The euminen must immediatply
term,n"t" Ihe e~dtn inalion upon f;" lu....
of th" ca,ul.dd t.. 10 comply .... ,Ih Ih.·
e~~ tn i n~rs' inslrucl ions.

(f] Al Ih ~ompl"tion of Ihe
Hamin;)li"n. th.. c"ndid.. le .h"l1 rcturn
all ies' p..pen to the eX4min..r•

A. Se~liun '17.27 i. revised to read

PART 1 7-(AMEHD£DI

7. New' 97.Z1I i, added 10 re ad,

1 97.26 Eumlnallon pr_ura.

la] Each euminaUon for an amaleur
radio operalor license .hall be
..dmin,.Iered al a localion .nd. t,me
• .,...,ififli by Ihe uaminera.

lb l The euminers mu, 1 be p",senl
.. nd obaern"ll ihe candid..le throughout
the enlire e.amin-loon

I") '"'" examin,," will be ...pana.bl.
for the proper conduct a nd necen.ry
'l'Pf>"" . iun during ...ch uaminalion

[dl Each candidate fOf' an amateur
r..dio license. wh'ch requi~ Ihe
"pplicanl 10 pa.. one or mo",

pe rm"n..nl operator and .talion
hcen",". ...hich"..r COmea firsl .
COIl oi . tenl ...ilh IhO' rilhts and privi let'"
of the high., operatina cla" for ...hieh
.11.. applicant has paot.ed Ihe appropriale
udminationl$). provid"d Ihal Ihf
..pplica r.1 "'t.,na Ihe cert,ficate[l) i.."...t
by • VEe lor $uccc..lul comple tion of
Ihe examinahon[l) a l Ihe ,lation
location . and prov ided lhatthe applica nt
use. an identifier cod e provided by a
VEe ~s a " u ffi ~ to hi. /her pre . ..nl ,-,all
,illn

• •

6 Se<:tion 1934 i. revi.ed 10 ,..,,,d

1 1.1)0 P' : : 'd_ _ ~Io_I'"

radio 09f"aI"'_,
Each cand,da le for.n amaleur r. d,o

hunse ...hich req"i... .he appl;e.,.n llo
pa.. one or m...... e lamination elements
mu.ol p"'sen t the uaminerj'J w ,lh .
properly completed n:c Fonn 610 prior
10 the e. ..minalion. Upon comple tion 01
Ihe ...aminaUon. the uaminerj.) will
immediately gra de the teet paperl . U Ihe
a pplicanl il luceenlul, Ihe naminerj l ]
will forwardlhe candida l..·• appli calion
10: [ I ) The Commi..ion·, Geny. bu rg,
Pennlylvania facility for an applicalion
for, Novice Cl.... ope ra tor license. or
121 a Volunlet!r·Examinet Coordin,Ior
IVEC) for.ll o.hef clll"'a or operalor
hcen""- A VEe will lhen i...... a
...,rttf,ca le for IUCCl!Uful completion of
an amaleW' radio opI!I1I lor examinalion.
and wiD forw.rd lhe . pplica tion 10 Ihe
Commi,.ioo·, Gf'lIylbu'1- ~nn. y rvan ia

f"cilt ly.

••

For hams with limited space
and/or budget who want tr i
band performance.

••

tel lJpon .11.....esslul completIon 01an
Amat" ..r Rad ,o 5Prviu ope ra tor
e ~ ~min ahon. an applicanl . Iready
hC('n~ '" Ihe Am.lellr Rad.o Serv,c..
m..)' 0l'""r<lt e b s fher ama'eur rad in
.1.,ion I"" nd:"8 i..uance 01 bil /her
pennan..nt ..malellr al"hon lInd oper"ln.
lic..n. ... by Ihe Commiuiun for a perind
of 90 d"y' or until inuance ol lhe

§ 1.'25 AW'tCllion lor~l'ClaI tampa•...,.
....ho.....lIon, lempora<y ~rmlt, lampor.".
opat.t1"ll"'tnority. or In_ .""'1....
~-,

5. l'a .a ll ra ph [e) of, 1.925 il re"ised to
... ;.d

f 1.1 12 -"~__ tobotfilM.

lal Application~ lor .ny elau of n..w
or upgr. ded amateur op..rater license
Ih all b.. lubmi lted to the e~.mi n e rs

prior to the ..~amina lio n . (5ee '97.26)
The e~amin..rs are required to lubmit
the applica lions of perlonl passing thei r
relp"cli.e examina tiona 1o Ihe
Commi..ioo (for Nc vtce CIa .. operator
liun"'a' or 10 the Volllnleer·Examiner
Coord in. tor Ifor all other Am. telll"
0lWratOf' liunws).. All olher .pplicationa
lor ..m.'''1II" r.d,o licensn ohall be
a" bmllled 10 the Fed..r.1
Comm"nieat,ona Comm,..,on.
Gellysbul1l. ~nnaylvani. 17m Only
one copy of th.. apphcahon ia ....quirPd

PAAT 1-(AAlEHOEDj

• Pa.agrapll(al o r t 1 912 is ...vised 10
~od

J Th heading of I 0.485 i8 revised 10
....~d,

1 0.US~r_~.tOl

• •_Ion&.

M ...I.." Ekcf;..."i.... :r"...
4610 N. L ind~rgh Blvd.

(3 14) 731-3036 Bridgeton. 1,40 63044

look to Mosley for rotating dipoles, wire dipo les. and
verticals. All are ra ted for full leqat power. The TA-31 ro
tating dipole can later be expanded 10 t he world famous
TA·33.

See your dealer or write factory for catalog of Mosley
antennas.

,
~

FCC

•

2. An.. ... '0.434 ia .dded to .ud

LICENSE EXAMINATIONS

PARTo-I AM£NOEOJ

PaMs 0, 1 and 91 of the Comm...,on"s
Rules " amf'nd..d ... folln..·.:

I P" graph (at o f I 0 463 i• ..,v ,.Pd 10
, ..ad

Re printed trcm th e Fed",,,1 RlIgis rflf,
Ihe following lithe text o r the FCC's P'~

posed ,ul. which would l u.n licen_x_
am in. lIon ,.spansibllil i.. 0 " . ' to
amat...... .

I 0 ,413 AppIIc~1OM for a"'"I"u. 0'
conu,,.. clal r.dlO operator liea " ...,

{al Apphcal!ll" ror a new O' llPM,..<t"d
"mateu. "ppralo, bcense shall b..
.ubnJl lled to IhP .. xaml" " .. prior '0 lhe
e umin a h on IS<oe I '11.26). ThO'
e~.. min..rs II"' ..q uired 10 subn,,! th ..
apphntio ns of pl'nons pa U lnl th..;,
,.,..po!'ct,,,. ..um;na ~ion s 10 , ....
Comminion (for No~ic.. Clu s nperat or
:,•..," .... , Of to the Vol llnl~r-Eum i n,..,.

Coordmalor Ifor an other Ama '..ur
0p"r~ ,or 1,,,,,n_1. All nthl .pphCll hons
for amal~r ra dtn hC('n$l!'S ,hall lw
~ubm , tled to Ihe F..d.."l
Communicationl CommiUion,
C ..ttysbu'"!l. Penn. ylvania 1732$ Only
one copy of thf' application i. r..qutred

•

10." . A"""... r.clio _ato<.._ -pointI
(AMrany. U<lm;n.,holU for a ma tell!"

rad,,, ope ra tor licen......h.1I be
administered .. t location••nd lim....
specil'ifli by volunt ....r u ami ners . Whe n
the fCC condllCI. ex.min.toon. fur
amaleur r. duo OlWra lOf' liun",• . Ih..y
.hall ta~e pl. u .tloeallona end tim"s
des,gnated by the fCC.

96 73 Magazine ' May, 1983



. MTOR. Irtene", ."Of·I,M d.g.t.lu.n..
mission memoo. hal bolero lhe lub;eel ot

AMTOR

q_tlOM aI 1M ....aDlie.... lDteoptl)' 01'

IN.>nHry could CGmpl'OlTli.. tIM
u ....riu tloa(. ): OR

(eJ 1'M VECdltMmIDe. tbIt_
.ddltloDlll " ohm...... aft nHdId.

"7.117 WllllWI'~

A VEe will ....IBbie. print and
dl.triblill ...n tlla u .aminati_
de.1gned by thI FCC (.... 1 87.Dtd)).

1 .7.511 t:_•• ' .poC=I"_
AI the eompletioP of ..cb

examinalion. a VEe will coned the
candid.. t..• app1k:ation f..".... .nd leat
,,"ulll from lbe volunteer lI!I<.minel'l
(.ee I 91.28(h)). A VEe will;

[a} Male ....cord of the d.le and
place of the teat: the namn of the
voluntlflr exllllline,. . nd their
qll.lificaUo.... the n....... oftbe
candid. tea: the lilt re.u1ta:.lId. ",,1.led
Information..

[bl s.:r-n the appliulioa I....
completaneu and . uthenticity.

[e) Forward the .pplicatlon to: Fed"al
Communlcaliona Commiu ion. u ce/llina
Dlvi.ion, Pnvete Radio Bur........
Getly.burg. PenD.ylva nl.. 17325.

1'7.521 Eo I _.01...-
A VEe will be expected to evalu.le

thll cla rity .nd .~ey of IIXIminatiOlI
qUllstiona Oft Ihe ba. i. of ellper;ence.
. nd 10 brint .m~ orma~1I
que. tionalo the attention of thll
Commiuton. with. reeoml'Dllfldalion on
whether 10 revilll the q""tion or to
delete the qllll.tlon from the
Comminion'. ltst 01 .pproyed
que,tion• .

1 17.623 _olar;p'=aoU
pll ' .. . _ •••_ ..

I" A VEe will iMue . oerIIfi.cate for
'lICCntful complebon of;lll am..leur
radio Opeonlor .xamlna tlon.

[b] nw VEe illuitlf . certifica te for
eucee..ful ClOmplelion of.n lI",minalion
w ill ei llbliah. .lI.llique IdtntifJer coeI.
for ncb teatinll _ion. 1111. ideIIlifter
code will be appended at • • vffix 10 the
liCIIGMI'a ca1I 'i8n1_' 87.8410).

RG8U 20 II . PL·~ end , " .15
AG214Udbll. I. " , shilid. 50 0l\m . $1.35111.
100 II . RG8U ",ilh PI.·2!>tl on ...ell.nc1 $19.95
BEl DI:.N Cou in 100 II. '011.

RGS4U ~201. . . . . .. ...•. . .S11.15
G.ounding strap. hie.,. duty lubul., braid
:W16 in. linned copp.- . . ... 10Ct11.
:W8 In. Ilnnoad coppar , . . . . . . . .. ,~It.

FREE C.TAlOG
COD.dd SI.SO_FLA. RM. . dd 5% Salea Ta.

CO NNEC TORS MADE IN USA
AmphenoI PI·259."..."...."...".. . , , ',. 7k
PL·259 push-on ada pte, shell , , , 10113,89
PL·259 '" 50·239 .., " , , , , , IOI$ U I
Double Male Connecto, , $1.79
PL·258 OOll bie Fema le Connecter...y-o , •••••• " i6c
1 I t. p,atch eo'd wlRCA t~pe 0lU9SeaCh e nd 3151 .00
Red uce. UG· ' 75 01' 176 .._...... . 101'S1."
UG·255WI.~ to BNCl. , 13.10
E II>o"' INI~ $1.71
F!>tlA lTV t~pel . . 101'S2.11
UG 21DiU Amphenol T~pe N !,la le lOl' RGa S3.00
SNC UG6aClU. ma le , _ __ SI.25
3JI 6 inch !,lIkI Pluo 1m Collinl etc , , Sl .25
UG 273 BNC 10 PL·259 ., , , SHIO

I 1f.115 e-dlnattne voI.....I_
••am.......

A VEe willicered it ama illur todio
oper' lo... lleenll!d by the Federal
Communlcationl Commin ion. II
voronleer euminen 1_ 191.301. A
VEe will Iftk IQ l"IIa'\lil. broed
"'pl"l'lePtatioll of .1Il.leur radio
opeonlo,. lo bor volunlee, "xamin",... A
VEe l'II.I y DOl diacrlminate iD accredllin«
volunl eer"""mIne.. IlII the bui. of
race. ,., religion or natioDaJ orisin. A
VEe y DOt refuM 10 . caedli •
voluo leer 00 dI. belil of _ IDberalUp In
aD atlloI,-" radio orpnaatlGa. A VEe
m.y nrn.ae -. ..,;cndi11Q .....1ev rad\.o
CJP8"iklr ...mol b:iW 10be .. ,"ml...
~

(.) TN wobln"asantiner doea DOt
mill mlnllllam ata h.tlory quaJ lflc.ationl
or mlnhnum q ua\lfl..c.tiot>a at ptI.'ICribed
by the I'IIle.,;

[b} 11le fCC ref_ 10 aee.pl tbe
voluntary aod .lOOiIIIlpetlllted ..rvicN
of lb. 1'Oluataer .uminer:

(e) TbII VEe......... !lIe1!be
vokm'l_ ito __peleDllO p.dOilIll
1M fwx:tIoa fot wtlidl M/ablo
volua-.d:

(d) 1'M VEe delanniMa WI

I If.111 " __ il. I .....

No enti ty ....y """' "' VEe ontil
thalenul)' baa entered iDID ' wnn..n
.grelllDlnl with !be Federal
Commullic.alionl CoDUJlielion 10 do 10.
The VEe mua! " bl..u. by the lerm, orthal
allreemllnL

. 17.113 Sd"dllllngor__.....~

A VEe will coordin.te lb. da tlla and
Iimel for tcheduli"ll eumin.li(Xll [_
197.281 throu&boul the .....u wbPre
commwcationa a" regula ted by !be
Fedllr.1 Communication. Commillioo. A
VEe m.y al... coordin.tll tM achedulllll
of te.ti"ll opporlllniliea al o ther plaCII"

.dmlnllterl ....IIlIn. lion . 10 .pptlclntl
for .",.t_ ndkt openlkl!' Iicen_l_
1 91.30).

117.)05 .;; ' I.,of_
Th... I'IIle. Apply to e-r.h entity that

tenet a' a volwJlev eXllmln.er
coordinator.

Vol"",I_Eu..m- CoonflNltor

""""-

PO LY ETHYLENE DIELECTRIC
AG2t 3 non.contaminalinll~'Io IMiid m.i SPIC.36c:Itt .
RGI7W mil lPtlc. 96% Ihi eld , . , 10C11t.
RGt l U96"1, sh.eid . 75-0hmm.IIPIC, 2SC:J11.
RG6IJ 96% Ihilid. mil spec . . . S27.iSil 00lt. 0I 31~1t.

RG6AIIJ double shllld. 75-0rw'n . • , 2Sc:I1I.
RG!i8AU stranded 1spec . . . . 12cIt1.
RG58 md spec, 96% shll!ld . .. • • . • . • • . • . . l1c1t1

LOW 1.0SS FO.... DIELECTRIC
RG6X~% shlllld \b1ilC!<, wl'l.t. or ll'a\fl ,._.Sl 4.iSi IOO It.

17111l.
RG6IJ 80% 11'I..ld,..................•.............................,l8clfI .
RG58V80'~ sh.eld , , , " , 07ct1t.
RG58U 95"1, I hllld." , ", .., , " .-o, • •• " , •• ", l OC11t.
RG59U 100% loillhi9ld. TVt~pe" ,..$711 00 ' I. 10C11t.
RG8U 91% sh.eld 11 11a. leq u•• Belden 621 41... .. , 3 1~1t.

Rotor Cable lk;on 2·18go. 6-22 ga ..............•...•_. 19ctt1.

Connectors-shipping 10% add'l, 2.50 minimum
0t0er1 unCle< SJO,OO add $2 00

Cable_ItIiPPlng $3,00 11t 100 II . $2,00 IIch .ad·1 t OO II .

1327 NE 119th Street, Dept. AlO, No. Miami, Fl33161 Call (305) 661·5534

eo-o
~

11.5Q1 Pull'o....
11.S03 Dellnilionl.
11.~ Applio::abilily of rule•.

V....._F..ei~c M...... Y j

11.511 Aa<.._nl~.~

1l'7.513 Sdloa<tlIIlnI ol ""natiocw..
1l'7.515 CoordiAa liO(l . 01 'eer .lO.I..IIliJvtI.

{dl Etda voIuntlllll" ....min"
. dminialft"iJ!3 an examination for the
Teehnld.n. Genllral Advanced ....
Amateur £x.tra 0 .... operalor HClln..
mll.1 be .amited by the Vol"ntell!'
£x.aminer Coordinator [see SlIbpart lJ.

I If.3 t IR'''r>1d1
12. seeuee 87.31 i, removed .nd
~ed.

13. A new Subpa r1 l la .dded to Pt.r1
87 to ....d. II followt:

.III'I-\l~

ee-... IDfS

...
111'.117 wrmen ...-..-....
111'.119 Euml.tlaU... pt'OOltd..,.,..
1l'7,1Z1 E•• I...tIou-"r q...aUoDI.
1l'7.5Z3 1d&nllfleallO-D of appUcanlti ............",.......
A~ 41 UAC. 114ft) ..nd JtXl(r~

,. I, I J-Wolui I -.[ ...
Co ... 1 a.......
1 .7.lO1 I"wpoM.

n.e rull11lD dlll .ubpart .re daelgned
to pro.rlde for the eatabllabrDent of
voluntaer-n.nUner coordtnatora 10
coordilll le thI eftorll of vohm.1ew
"".mia.en lzt F"'PI.rinI ud
.dminiaterinla"'l"i"'~ for em.a"""
radio opare tor Iit:er-a.
II7.J01 C nIb ..

Por the pw: poilll of Iht. wbpert, the
followm, deftrtltlont aNi . ppllcab1r.

(' 1Vo}unt.,...>:am/fff'f1coordinotor
[VEe), An entity which h.. """,rNI l...to
an llgI"Iem.nt witb the Federal
Communlcatio/ll Commi.Aion to
coordina te 1M effcwtl of l'Ohmll!f!l'
.,..1Il1nen In~.o4
.dllltni.11rl1rII examtnatk>na fur un.leur
radio "P'I'"'tor Ileen.....

(b) VoIuntH.-.Olfli"." . An .....tew
radio operator wflo JII""P&I'" or

bold AJn.~ Extn CI. .. or Adv.nced
CIa.. radio operator lice~.

(bl UnJ... oth~.. prna1bed by the
CoIll/llINion, eacb au",inalion for the
Novice Clall ope r. lor licm...hall be
.dmini.tered by one vollinteer
uaminer. The examiner dOli not ha ve
to be accredited. The volunteer
e".min" mu. t hold . C\UT'ent General
Adunced or AJn.10l\lI" Extra CIa••
~Ior Iir:enM 1IIued by the
Commi.si......

rc) Eacb 111111 cblef .haIllMinl.in a
nCOId of Ncb ....lIIlnatiOOl he /the
admini.llf'I,. Thi. I"ICOrd .hall be
m. inl.ined In the 111m cbiera . I. tion
rewrd. for one yur followinJI the
.dmlnl.tration of the examln.llon. 1111.
I"ICOrd . ha ll be m.de available 10 the
Comml..ion upcm ""1.11..1. ThIlI'lll:Xll'd
ahaU ind lKla:

[1) Candidale·. name and addren;
(2) Candidate', a_leur radio . lI lion

CIII1.1sn [if any);
(3] Euminalion location and date

admini, tll~

(4] The examination pape";
(5) The examin.tlon grad..; and
f6 ) Namea of other examinel'l allo

Idmini, tllling the examination.
ld] Upon comple lion of the

e".mlnalion, the . "amlnll" .haU
immedi. lely grade the 11111 pllpen..

[el WMn the c.ndida te cfoe.Ioot 8COA

a p1111in& lP"de oa III examination
elemenl. the u amine,. thaU10 inform
the candida tll lllld relum the eppllcation
(1111 I 87.26) to thll candidate.

[n When the candida te .core. a
pauinll w ade on aU uaminatlon
elementa req llired for the clall ope ra lnr
licellM lOught [1I!II 1 91.%3I. the
l!Ilaminef'l thaU certify to thr 101lowi"ll
infonna tion O.D. the candidote·,
appllcatiO.D. form 1_ 197.28):

III Eu mlne,.· name• . •d~,," and
.maleur ,.mo It.tion c.lI .igot:

[21b ..mine,.' qu.lific.tiona to
adminl.ler the eumination ['1010
197.30): and

[3) [umine,.· ligned ata lementa that
the applicanl h.... pa lted the reqllired
1I"..minalion elemenll.

la) Within ten day. of the
adm.inillralion of. WCCllllfui
....mination f.... the Novic:e CIa..
operalor liCllflM, the lIuminer Ih.U
a" bmit the candida te'a applica tion to:
Federal Communication. Commi..ion.
Gellylburg, Penn,ylnnia 17325.

[hI Wi thin ten day, of the
adminl,tra tion of a . uaesd " l
u amln. lion for thll Teclmicl .n,
GeneraL Advanced. or Amateur b tr.
A... oper. tor lice...... the u . m;ners
IhaUllIbcnit the candidale' , applica tion
10 .. Volli nteer-Examiner Coordin. tor.

to. A new 191.29 i. added 10 read:

I ,7.1t h_IIon .~

[I) Each "xamin.tion elem"nl . hall be
Ilrad"d teparately by the examine,..

(b) An .pplicant pa .Ie• • written
eumination if he/ .he . /lIwe,. .llellt
74 pen;enl of the qUII.IiOlll corTI(;tly.

Ie} An .pplicanl p111W1' 00<111
elemenl eu.mination if he/.h. prove.
hia/her .hUHy to lend colTeCtly by b.nd
.nd 10 receive corn dly by liar texta in
the interna tiona l Mol'll! code.t nol le..
th..n the pre lcri bed .pe"d.

11. A new I 91.30 i, added to read:

11f.JO \I~ ••...- -----..

1. 1Each volunteer euminer
.dminiaterina III .",minatIOft for'll
atlloI\aIr radio ope,. tor licenll! m...t be
. 1~..t 111 yeano of.1I" . nd unrela'ed 10
the candida tll.

fb) Any perlOn who ow/ll.
aigoificant Intllreat In. Of il an .mployee
of. IIny company (.Ir olher enllly which i.
e"llalled in the manufacture or
dil lribution of Iqllipment u.1d In
connection with .m.leur ...dio
trlnl mi..loot. or In the prepllration or
dill tribulion of any p"blicatiOft uaed in
preparatiOll for obl.in\na ' lI\I teur
.t.lioo operal.... lio;elll.lll, III lna ii3iblll to
be. voluntl!l!1" 1I".miner.

[e) Each YOlunl llllf e",mine' . h. ll be
uneompenllted for hi./her ..rvtce• .
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PART.7.... ,wNOAlJ

la) The uw of ttw digital cod....~fi'" ill paragnpb (hI of thi• .etlon
.. pennin,..,j on any ."",Iew &.q1M'ftC)'

u tensive Ofl-Ih• • i, tesllng. ",nlll now 011
limits 10 most amateurs, The lo llo wing is
lhe te o' ol l~ FCC's recent ruling ....hich
peml lt . an .malltU'$ lo UM ...tol TOR.

utilized for nWlMl.ala, .peda.l atanab
....y be~ for !be~e c:oall"Ol
of ~1'Iin&pn.nlen. or for other
pwpotI:f, indic:1ltN in thit! Hdion-

(2) The American Standard~ for
Information Intet'Change [collllDonIy
lnown .. ASCU): provided that the code
. ha ll conlOf1ll 10 the American S IancL.rd
~ lor Informa tion Inlerchanse aa
ddined in American National Slandard.
Inl tilule (ANSI) Standard X3.....11l68.

[31 The Intemation.l Radio
Con~ultaUve Commillee (CClR)
Recommendation 41&-2 (commonly
known.a AMTOR): provid.d that lhe
code. baud ..te and emlNion tlmin&
.han conform to the .pedfieatlont of
CCIR 41&-2 (lll78) Mode A 01' Mod. B.

13J When type A2 or F2 emiNiona are
uaed. the hiah"l lvndlmeoLel
modulatillll freqlWllC)' IbaII be lea thin.......

(bl Except .. provided rOO" iI'I
pa......pb lei of !hi, MCtioIL only the
lo llowiQs di3ital eod-..I apecifHKi.
1lLlI)' be ,u.ed:

[t l The Interna tional Te1egrapb
Alphabet NUlIIber 2 [COllllllotU, mown
.. Baudot): provided that lral\llmlnion
.hMll con.ia t of a 'In&le channel, five
unll (.tart·ltop) teleprln ler code
confol'tllinllto the Inlemational
Te1esraph Alphabet Number 2 wilh
1'e1l~l lo an Ietten and numeral•
(incl<ldina tha .tant all" 0 . frac:tion bar):
however. in the - fipretl- po.itlona not

where rt emiMion i' permitl~wbjec1
10 lbe lollowins~il"e1Mnlr.

III The aendinc'peed dlallllO!
e'<CHd lhe loUowiJl8;

IiI 300 bevd oa fftquendn below 2lI

MH"
lill uno beo.w1 "" fftq~blrtween

1.lI . nd 50 MHz;
!iii) UUI kilob. ud 011 fJeq""nc:OP'I

be tween 50 and Z2lJ MHz;
(ivl 56 kilobaud on hquenciel above

Z20 MII~.

(:l) When type A2, FJ OTFZ e ml ..ion.
Ire ..led. the nldio or l udio &equency
....lftl th'" djff~ be........." the
fre.q....ney for lhe ""m.trilw alpland tha i
for 1M -.pace~ lignall- II appropriate.
.....11 be leu lhan 900 Hz.

•••

Part W1 of lhe Commi"ion', RulH and
Regulat ionl . 41 CfR p.rt 97. La am...,d..d
II fol1ow . ,

In 1 1/7.69. paragraph, [I'and [blllfl'
..... vi.ed to fl'lId as follow. :

SATELLITES HAM HELP

•••••••• •••••••• • •••••••

~-s 1l5-6 ~-7

UTe &OX OTC &OX OTC &OX

I am a ham. and I am .,,'y p<oud 10 be
one' Bul I am not proud to be cantoned at
Walla Walla ~Ial" p'.son lor 4Il monlhs. I
would like to a$k 01...... hams 10 (]Onale any
used e!ec:tronoc:s COI'f""POfldenc:a c:out5f!S

Buel'l as CIE. NRI. or ICS

Benard Draw WA1UUF
281107

PO Bo_ 520
Walla Wa lla WA 99362

5W AU

I neee a copy 01 the schemar!c and
man ual lor th. weece 2OT5-1 Carryptlone
type 1.H61C transc:el_, manufac tured by

Union Switchalld Signal DiVision.• will pay
copying c:osl..

Jim~ VElICHl'
10M EdI,... ,t.... AIla. T6K 3R4

"""'"

Mlka Cabula
8109 P...,.. La""

Alexa~VA 22308

In.."" theQP8fItQl"s ma........ t1ut I would
.,ke 10Obla,n lhe lull dOc:umenlillOn lor tile
AJ830 pnnter te rmina l. I ..ould also hke 10
~ fIQW aboul any modl ficalion. rOf the
Hea lh H·I . p,lnt"r,

Clner. A. N, Ro_ o
R. Ramalho Ort j,gao,)6

P·2751) Cn""ls
Porlugal

I need Ifle ma,n luning dial knob. part no
NPS 22N2LA. 8fI<l tile band~..,tc:/l ~nob.

part no. NPS 9KZLA. tor tile NatOQnal HAC
5lXlO. Ptusa sand DoII'I pnce anCI paymetll
lenns , Iwouldal!lO I'k" to hear lTom "')'OI'Ie

wtoo c:an Ilelp me make a Oog'lal r.-n tor
Ih,s r&eel_ .

..~

PO 80_ 221
Com-I c' Nl' 11725

I am inl_ 11Id In 'ormlng a n InlflfCOl..
g.ale HF net IOf tralllCo tecl'lnlcal lnlOfTl\&o
lion e . c ha nge, Of o tfler purposes. Any cor
leg . radiO cru be Inle resled in lolnlng.
plea~e conta ct m. 'Of In'Ofma lion.

Timothy O'N~II KAlNNC
PoIytao;:hnk: !MUM. 01 N_ Y......

ArowI t... Radio Club
333 Jay SL, 80_ M2

Brooklyn NY 11201

1 r-.t InlomlatKln on homoI-br_ marn
ClOY a xpanslons ' QI' tfle VIC-2O, as _I as
RTTY information. I .m . Iso IooI<lng fOf
remote contrcr heads and c:a bllng IOf 3
6-MHI ARC-5 receive.. and trensmttte...

R. F. Clnn WIG BB
1606 Locttwood Do.

RIc:t"""Olld VA 23233

Does anyone know 0' a c:olor COlle IQI'
diOdes?

1"-"" a FIolo Beam fOtalormade by Goo·
(]On Spe(:ilIllin 01~ 110.... ... 1do
not IIaWt tfle indicator n()f any ideII 01 whIot
was used wltl'l Il'Ils Utlil. If anygne hal a
diagr.m 01 the IndicalOf or nas Ifle ac:lual
un it, I would like 10 hear ',om )'Qu.

H. nry B. P1.n1 W' DKZ
4160 Holly Do.

San J.... CA i5121

o-va KItts KA3lMO
31 QI ~II, Rd.

lnItt...... PA 19061

I r-.t a n useml)ly ma nual tor Ifle HlMtl'l
HM-l02 HF wattmet...,.wt bridge. I will pay

lor~ng c:osts.

,,,
•s•,
•,
"Hra
ra
H

""n....
"naa

""as
as
n
"as

"n,,,
•,
•,
•,..

H
n
r a
H

...~••••••••
~-.cec .,.

1159 225
.151 226
"54 226
..51 221
.14. 22.
.145 229
..12 231
..18 23 .
U31231
18 1. 212
nH 2]]
18 28 214
112 5 2JS
11 21 2)5
Ill. 216
lin 231
II U 238
IIU2U
.... 2U
"15218
IIfl21l
.... 24 2
.151 21l
.154 214
1151 214
1148215
illS 276
1142 217
114. 218
11 31 21 8
IU. 279
1111288
1128 281
1125 2.2
I1n 28J
1121 2fl
1111214
.U. 285
.111 28'
.11. 287
1116287
1113288
IU. 219
"57 291
US. 291

U 41238
1111 237
1122 236
U 12 235
1112234
1153234
1I1l21]
.. ]] 232
812. 231
leU 231
Uti 22 9
lIS. 2 58
1 14 . 257
illS 2 56
1125 2 55
IUS 25 5
nu 25.
1156 251
IIU 252
lin 251
1127 25•
lin 219
""218
1151 211
n .l 216
'138 276
.128 215
1118 274
8U9 273
11 59 212
114 9 271
lin 27 1
'13' 269
112. 268
..11268
"U 261
1151 296
. U l 295
.Ul 294
.122 293
.112 292
Illl 291
.. 51 291
" 11 289
1111 2.9

1159 H'
11 43 22.
'12' 225
IIU 2H
1156 25.
. 141248
1125 24 6.ll. 214
08 54 241
09 19 21 9
&e2. 237
OU8 2]4
1151 262
11 36 259
U21 257
'US 255
liS. 252.n. 25.
lin 248
.... 2U
• 147 213
.131 271
1116 261
.111 266
... 52U
.Il . 261
.11 4 259
81 58 286
1142 281
9127 28 2
8112 219
U 56 277
UI1 215
U 2S 212
I U. 211
1151 298
113. 295
U22 293
11.1 291
1152281
1116216
..21281
... 5 281
. 119 3"
1133316

1156241
US12U
Il U 24 '
. 14. 2 41
illS 241
Ult 241
112. 2. 1
11 19 211
1114 2. 2
lIlB8 242
U03 24 2
US8 2 42
1152 242
U .7 H 2
1142 2 41
U16241
U31243
1126 243
112.243
illS 24 ..U. 24.
UU2..
US9 271
1153 271
11 '8 215
11 43 275
Il ll 275
U 12 275
81 26 275
81 21 276
011 6 276
' 11 1 216
.115 276
.U. 276
US. 276
IIU 211
U .. 277
1118217
11))277
112. 277
lin 27'
IIn211
1112 278
1116278
1111278

U21114
.11 1 U S
'US 1'6
• 14. ue
1111 83
'US 84
UU es
11 14 86
II U 8 81
ee23 88
U27 99
U 32 91
11 36 92
un 93
IUS 94
U U 95
1153 96
1151 H
un 99
U'6 U.
1111 11 1
'115 U2
'12' 113
.124 114
IIU 115
.U3 11 6
.131 1118
un In
U03 u
9001 85
'81 1 86
9016 81
U2. B9
U 24 911
1129 91
IIll 92
un 93
U42 94
.146 95
1151 96
1155 91
1159 99
11 14 111
flU 1'1
.112 112
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The new Micro-System features a machined 18"
paraboli c ref lector for maximum efficiency , a linear
feed-point c ownccnverter w ith ceramic h igh perfor
mance RF preamp lifier transistor. a variable 12 to 18 vo lt
regu lated power supply and SO' of 75U coaxial down
lead. including a 3' jumper and match ing transformer.
The Micro-System includes a full 6 month warranty.
Micro-System (MS-021) '159"
Micro-System (MS-578) '169"
Micro-System (MS-64S) -179"
Shipping & Handling : USA ' 4" AK. HI & PR '10"

CORRECTIONS

Data servICe Company
...,..; 3110 Evelyn Street

Roseville, MN • 55113

612·636-9469

El "".

In "BUild the Deadeye Dish ContrOller,"
whleh appeared In Ihe April Issue 01 73, an
Ineorrec:l part numllaf was g iven In the
part s lis t on page 91. Tile lwo 1·12 posilion
swltc:,," ....,., klanUllad as Radio SI'Iac:~

number 257-113. TlIa eomoe1 iclIInl.lication
i. Radio ShacIr. I'II,II'f'bw 215-1385.

A..-y L~ WB&JLG
135ta"

In Ihe rnulls 01 73's l SI annua l I0I8O
phone cont"" on page 105 olth" J anuary,
1983. 1$5"". the I(knelllf single-opefatOf
C:l'lampion 01 Norwa y ..a s inc:orrectly \derI1i·
tied as LASVF. Tile conecl "In"", I. 6,orn
Hugo Arl< LASl'J, Ou. apologie$lo 810"' IQI'
lhe error.

A..-y L ......... WB&JLG

73 Sta"
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LETTERS

TIlM, Inlqueney. ."., .:.11 "'"_ 01 tM'
military .tation copied as we ll all lhe na",..
callailin. and addreall (Includlnll Zipcoda) 01

,

RTTY MANNERS

Fo' many yaara, Wayne. you have beell
in 1"- lo,el'onlln INt oooolnll11llhl for I.w
and order lmong amaleu, ,.dlo ope'l'
tor., lor more ,ecognltion. betler oper.t·
Ing conditlona. mo'e lreq ue ncies. .nll es·
peelally .0 ' ua to clean up au' . c t .nd be
mo" cOllaldera te .Illlllenliemanly-alld
ladylike-while onlhe a ir. Ira Illia last tor
wtllclll am appealing to you ."., TOIl' pub
II.:.tlonlM Ntlp .

I don'l know ho w mIlCh RTTY Of ON rou
wo'k. I h.ve neve' lI.d the pleasure 01 a
QSO wltll TOIl 00 .ny mode.•nd I was llrs t
tic:anled In 1955. Bull amoneol ll'lOU who
liII.. all rnodelI ancI moel 01 1M banda. AI
",_I, I operate moaliy ATTY, ."., have
~11"lCfl 1958, But I also wOfk . lot o j ON .nd
sse .nd utilize tile lll().ac,e bend down
IlIrough 2 meters. II ia tllrough my 1I1.....~
fled ~a1ing habit. that I Ntve becon'oe
.w... of an Incr8aaIng problem wtIIcIt onl)'
educallon and a w.......SIt can help. This
problem la lhe growing nu mber 01 "a lloot·
oute" occurring belween RllY .nd ON
51atlons.

.... rou know. lor more II\an ltliftY YNJ"ll
tllere I\IIs e.lsted between ATTY and CW
oper.tors • "gentlenlen's agl'8lN'Tlenl" set·
tlng aside certain portloos 01 lhe HF bend a
IOf each mode. TNt almple ,eason lOf Ihl,l.
of coursa. was the Irw::ornpat ibilily 01 one
Iorlheotnar. Naturally, IM FCC ne>illler rec
oonizea nor has any inI_lln t"- &elt·
Iml)Osed ,"trlctione. so we can look only
to ou'selvea 10' help.

II I. 1M ,a 'a I'\llfTIlndeed ....rto operalN
enytl'liog bell""e an $SB rig on HF. And I,.
d1lionall)'1_.,. oper. ,ad on upper eIde
band In the CW mode and Iowef aideband
In lhe ATTY mode. Without going Into .11
th. technic. lilies Inl/Olved.•nll wh lc ll TOIl
..e ••..-dy . wa.. 01.• CW et.lion on lhe
low·lllKI.-.cy siOI of. RllY slaliOn really

Amarlca . 1111 Younll lalli..' Rallio
la.llue. Ilia Ed m u n d B. Redinlilon
Me morial. Ihe Am.teu' Rad iO Newa Ser·
vice. • nd tne Columbl. (MOl Amat eu'
Rallio As socl. t io ll.

Uc.n5lld 'adlo ......teu.. may cornpeIe
lor one or mor. 011"-.wan:ta Illlloly plan

10 pursue. lulHime eee.... of lltUlClIfl be
yond high achool and .'e enrolled Of h."lt
been accepted lOf en,ollment In a n .ce,ed
Ited unlveralty, college. Of le<:hllical lChool .
Moel 01 the lChoIatahips reQuire lhe appI~

canllo hold et INlt WI FCC General clasa
Iicellae Of equiv.lenl. Tile schol.rsllip
aw ards ,ange I,om S300 10 $900 willi prele ,·
ence Qlven In 1lOm& ol tl'lem 10 resldenle o f
specilled Q8OO'lphical a.... or lhe jlUlllUll

of cer'Cain atudy prog<ams.
AdCl'lional IniormatiOn and an awI~

tlon larm can be reQuestad by a letler or
QSUposlcard poslmarlted p'lor to M. y 31,
1963. from lhe baIow....med schol.rsllip
committee Chairman.

The Foufl(l&liOn III Cla¥oIadekcluatvely to
promoting 1M illl_la 01 amaleur ,adio
a l'ld to the aclantille, literary. and educ.
llooal pu'aulla Iha t .1Ivance the j)lJrpoaea
01 1M Am.leu r Radio SanrIOe.

H"llIt A. Tumbull W3ABC
8803 RhodIIIalend ..._

Cotlage P.... MO 20740

&end enlrlea 10: Armed FOfQM OIly Tesl.
HO. Navy·M. , lne Cofpa MARS• .wo1M..
aachusel1a Ave.• N,W.• Waahlngloo DC

""".
SI.tlona copying WAR lllN'ld enlrIM 10:

"""*' Forces Day Tlllll, Commander. 111'1
Signal command, Al1n: CCN·POOj(, Fort
Ritchie MD 21719.
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51.liona eopyIng AI R lllN'ld enlrlea 10:"""*' FOfQM Day T..I, 2ll0Ih CGIDONJ M
And ' .-w$ AFa DC 20331.

Slallolla oopylnll NAM. NAV Of NPG

Enlrles musl be poalmarl<ed no latIN'
th.n 28 Ma y 1963 and .ubmi lled to lhe,.
sPeCllve mlllt.ry commanda,

I wonder how many "-m. ,ead Ille lillla
bombshell.""'" Optical COmpuI"',8 in lhe
FiIbrI>ary 1_ 01 Sciarrt,fiC Am«iC#ln? The
.ulhors II.... tktvaloped.n optic.l analotl
01 tile I, . nalato ' . a de vice which con trol.
IIlIlIt In a m.......e ' .nalOQOua to Ille way a
1f_lslor controls electricity. As the lit la
Indicalea. lhe aulhors .,. primarily ....
lerested .n appIicafiona 10digilalloglc. and

willi good reeSOfl. They ''-''It achieved
s",ltchlO\! limes 00 tile o'der 01 a picosec
ond In tllel, prololypes. Would TOIl Ilka a
cornputer lhat Nna.t 100 glgahortt?

The de¥tce also lunctiona ... Ii......

amplilier and could h.ve prolound Impl~
tiona 10' commulllcatlona tachnolo gy.
lIglll energy C<)uld be manipula ted wltll fhe
!IOPlIlslicalloo we now .ppIy 10 rf. The
p'imary advalll.ge Is tll.t lhe .1>or1
wa..lallgthe ."., fast switclling t~ i....
ply IflIfTlItfICIous chaonet capacity. In prlnc~

pie. lIundreds o f mliliona 01 signala could
be multlplued on • single ba.m. The
potenll.1 10' satelille opa 'allons la
eapeclally Inl_ Iing .....ybe _ atlOuld get • joot In lhe Cloor

tor. ham bInd.t 5 micrometers!

11.000 10 1M Commluiofl ...Nch woulf1 be
PlJt Into • ~I ""," t",."t ftmd . . .
parll.ps In T"'.....ry (;ertil/Cltl"•. The In
tere.t lrom lhi. in"'5tmant would motll
then pay fM ou, co. r. to tha FCC. Tile tllll

would saparale the Hrlou. cluba 'rom
tho•• not truly Interurad in Illl uin Q
Ncan." batt., rhalf most ot"., ent";••nd
wou1d ba • • imp" test 01 Inlere.t. Tha
elub. would Ih.n oflJlnlze (:1... . . for
tIIo.e inr.,..te<I in licen•••• endifIfJ ...1",

boltf .n M.' test on rule••nd /fffIOIy .nd•
proof of OP8flIllfIfJ compalenca. Those
pa ••lnQ could ga! their call lett.,. Irn
mlldje rely vie I da.ktop COmPUler and I

modem conne<:rlld 10 rhe FCC compul., in
GatrYabuflJ. Indeed. t h.... discu••afI thl.
C'Of~r wirh '''' Commisaion .nd not 'lin
into .ny -'ocIe ...ist._... • • gap! lOt

" " nlllld to fIfI t .utnorizatlon lor tha I",
from COnQrau, Clubs C<)uld brillQ rha
deposil f... UP to the $1.000 iewli once M

twa • yH' •• t/Iay .'" debitlld 1M Hch
_ 1ioM.... I suepac! tNt _ mlfJfI/ ba
able to amba'" on • w/toll mtW .,a in
I m.,.ur radio e",,, ...sitsm w;rh !lICh •
schamfl.- W.ymt.

The Foundallon lor .......,eu' Radio.
Inc.• • nonprolil Ofg.niZalion Willi heall·
qu.rt.... in Wa.IIIO\! lon DC. pl.ns to
. ward ten achola,.hlps 10 ' Ihe acadamlc
year 1 983-1~. The Fou nllat lo n, com·
poaed 01 Ilffy 1OC.1 a" a .m.t.u, r. d lo
Clubs. lully lund. Iwo 01 the.. acnotat.
atlipa f'om the proceede oj the G.llhefs.
bUIll (MOl H.m l e st . II .dmlnl.l ers .
wllho UI coat 10 tile dOIlOl'll, lwo acholl"
ahlps 10' tile Qu. rte' Centu ry WI'elesa
A. socl.t lon . nd one e .cllior tna Ric h.,lI
G. Cllichelter Memorial. lhe Radio Club 01

Mlka HughY W7KCB
Rapid City SO

ISCHOLARSHIPS OFFERED I

the Individual aubmlltlng tile entry mual be
Indica ted on the pa~ coolalnlng the mea
aa~ teal. Each yea'. a la'\IIt numbel ct ec
c:eptallie eopiM .,. recetYed with lnauff~

cl40nl inlormalion, Of 1M _!try Inlor·
maliOn was atlacl'lilld 10 lhe l,anacnpllon
.nd was~atec:l. tl'leretly prec lud ing lhe
laa u. nce 01 a ce rtllicate,

Goodlhow. Geofv9, My own approact1I.,o
PUalt 10 Qat CongoYa. 10 pan • II ... permit·
MfJ 1M FCC 10cMtlfJfllOt".m toc.n"" Hr
up. fftOdaat I.. 0 1. ny. 110 fod/Ya YHI'I 01
IIc.nse. • nd lhell wa will be in • posillo n
where wa I tII payifIfJ 10' ou' k..p. 50 10
apHk. TI,. mt'" .tap would be 10".... " . m
etube in_,red in IUllH>gt/QIIIn... ante UP

AS you know. WlytIe, lhe ARRl has,.
quested lhat the FCC delay any acliOn on •
codeleu amaleur liceI'lH on lhe grounda
th.1 the amateur commulllly cannot handll
the t r.lnlng alld e..mllllllg job. I aU.PeCt
th.11I Is the ARRl lhat can', handil lhe job
Of ",II.,. not 10 hal'\dlllM job.

In your posiliOn as a ,.,.ub. 01 NIAC
and ptlbliatllf 0113. I u'ge rou to aulalln
find ing aomeone who c.n handll the job,

Mo al I.rge. wa ll·o 'g a n lzed ' .1I10 cluba
eoulll lI.ndla lhe e• ...,lnlng and t' . lnlng
job il ll'lly ChoH 10 do 110.

P,O\IiOocl l am not bog~ <Iown by oul·
&Idll red I.pe, I will VOIunI_IO "-ndll Ille
job In UIlCiilaler Coullfy, by mysell II
IlICI_ry, Wh.t I wou ld propoae to do la
set UP 1,.llllng COUf$ll$ III'OUOIl the Adult
Eck.iCalion ~rnant 01 the lancaat..
COunty Voc.Tae:tllChoolS.1 would achadull
I NoYiCfI C••M in lhe lal. ferm, • Gene<.'
clasa III fhe wlllla' t" ,m, and .n All·
v.ocedIbt'. cl.n III Ii'll sprlog lann. I
would propose to give fhe FCC license Ik'
.... as the Ii..... e.am in eacIt caM. Voc
Tacll school COUfllIll are supero;Hd by 1M
Khool .1Iminist'.tion .nd the PenJlllY~

••nla Statl aoa rd 01 Elluca tlon , I aee no
Illed 10' multiple ce'IUied ARRl Itk·

....inere In the Interest of unlfonnity, ,
would pre'er to ..... Ihe FCC supply 1M ak '
ama. but tlliala not. neceasity .

Many communities "-ve education lacll·
Illes simll. r 10 ou'a. I sua peet 111.1 moslol
these educationalillshtutiona are Nger to
add 10 the scope 01 thei' prog<.ma. They
_ subsidiZed by al.te ."., Ioe.I funds 110

the lulUoo Is gene,ally low. II anybody
would like Inlo'matlon 00 how to approach
aucll a n adu.:.llon.1 o'g.nlzatioo. I will be
glad to aClvlse on the approach.

a-va s.. owe I II W3FEY
14111llflla~

Lancelter PA 17801

opera ting aldlls 01 tile USA ope,.IOfe,
E..-yone would be oro more equal looting:
~ muacIe tectica."'" the number
of super~at.tiOns would be reduoad.

This iON hes a.a much chence of I.king
hold as • enowb.1I In ha llI I wanled to pUI II
OUI tor tllougllt••nyway.

OIl, let's compromlsa. Gary. andla l 'em c."
CQ ., Ioflg u II I. above 14.300 kHz.
OIr.y?-W.,....,

GMy leeel NIlO
fuRl I.." CA

I VOLUNTEER EXAMINER I

I

MISSING THE BOAT

NEW CONTEST RULE

T'ansc,lptiona 01 the CW and/or ATTY,.
:eMnli leata ahould be aubmltted "as f.
:>slved." No etlampI llhould be made to cor
-.ct pollllible Iran...,ission ItfI'Of$.

1 1

I read w,lh 1I,..t Inl_1 rou' aditon.l In
1M Decaombef, 1fl82, issua of 13.".,-o<M
WIlli rou In taking 1_ witllille PVtSa OX.
pedilion In causing QRM over a l(l().kHz
aagmen l 01 the 20·melef band, You,
l)Oaitive &P9fG&ct1 and sUQ\lltstioo 10 ' han
1I11ng 1M pileup ill a good one ."., I hopa

Mute OXpechliOn. will t....e nole.
A relatad subtect is I"-t 01 OX contasl... I

love conlesls and particlpata In lhem, Dul
call eaally sea Ih.t a s Ihey a ,a no w con·
ducled they ..e a !ilOU,ce 01 ORM .nd i"II.·
liOn 10 nor>-conlnl r.ama and to • lot of
tllose in ltle conlest. loa. The practice 01
parking on. IreQuancy al'ld calling "CO OX
contesl" IncaSYnlly la a prime SOlJ,ce 01
QRM anll UnnttCflasary .PeClfum UN, To
the end t"-I il~11y reauUs In 1.1feel
Inga in tile r..m "alemity, conlntllfll .".,
non-cool.,l.........e.

Here on the west coasl, OX contesling
beeomee • malle, 01p,lmarlly wOfk lnll a 101
01 dillerenl countr~s for mUlllpllers .nll
II'Ien won,lng as many JA atationa as poaaI

tile 10 obtain. high lICOfe. It's callad run
ning • atrlng of JAil. In recent .,....e, many
JA slallona, beeomln.g wise to Ihls. refuse
to l)e a p.n 01 auch .nllcs a nd no w. In·
"Nd•.:.11 CO lhemselvee. QI cou'se. m.IlY
of 1M newlN' JA llama wltl te$pOOd.

To reduce QRM and 10make OX contests
more fun lor .11 partiCipant$, I propose 1"-1
confaat commltllllls formulafe a new rule
_,eln USA lI.ma IIslen IOf .nd .nswe'
Iorelgn ".tloos who.:.11 "CO OX contesl"
(I.... USA Sl.tiona would not tit """"'It.,;!
to call "CO OX Inl").

Yes. I know 111.1 ove'." SCOfe& ",o ulll
be lo w.. a nd ' ecorlla could no t ba
llroO:en on tllis bnls. Howe ve ' . 'n .1Idl·
Hon 10 reducing 0 1'1l1oi . Illia conclpt woulll
I.ere i... to • much g,..t... Ident. the

W_l itm~rm.ke llf//1lHtoMSI men 01''''
2-GHz CO(Iverrer crowd. so by." mHns.
/aI" see sam. I"nsmitre's lor rhe ~nd
We'// PlJbliSh ·em._Wayn• .

I tllink _ (ha.ma,.'e m1lllllng lhe boat oro
ll1e two-GHz band! There are tllo uaands 01
206Hz downconYM"" aul 1M ... and kll
prlcea are Ch&&P.

I would I'keto _ 5QI'O«W"~ out In
print in 130r0 l,an...,ll1ing lor 2 GHI, IlOw 10
build lOf communica tion. auch aa ATV.
etc., Of aee some ed.en lse, . like Univeillal
Communications. come out willi a almp","
if_tier-as II &aid a long II",. bact< II
would. but has not to dala.

Keep up lhe good won, at 13.."., thank.
IOf ta~ing time to reed my 'h-cenl'a worth,

lafTY N. Ing,. m WA'WOX
~t.aKS

1__---1
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- the ultimate in mobile antennas

Why the Spider- Antenna?

OPTIONAL CW1__1
I've been recei ving your rnilgaz ine fOf

SlIVer.i years .nd can honestly Sly It
doesn·t lack lor contfO"08fS~. Howe ..., I
...... not awn an~\I"ng1n)'Al$Io compatI

with lhol nc>o:lde licenM hullabaloo In
these pages la tely,

The no-coda IIc.nse proposal don hflv"
Its maflls. In th.t It would encourage lhose
...ith . n Interest In luming more about
radio bul deliC:ien t II CW "'iIIs 10 PUf$W

tl'llt int_t on a Mfl'lited basis in • small
part 01 the .adIo spectrum.

Opponents melnt.ln th.l anyon. can
I"," CWo Well. th.l may be Irue , Ind 11 10. It
doesn 'l acreftn OUI the lid.. With the BaSh
tIOOI<S .vallablll, llIlyOnll <:Ill get on the aif
will'l only tl\llllnl_t iON 01 whet tl'loly_
talking 1bouI. Other oPPO"."IS don't ...ant
newcomers to h.... any easlaf time 01 II
then they dill (I classic .rgument), Ho....
ITIf;ny 01you, then, can honestly copy CW at
you. lested S(lMd'?

Pemapa whsl .. """"-d .. aome aort of
pill e.aminat iOn in conjunCtion with •
stand.rd tlSl of ba$iC theoty .nod rlldio

Yep, you 're a Ifl wyer,-W.yn..

aistor Is on or oN Oiwln Qlrtlln bill cond~
tiOns. I couldn·t begin 10 deSIgn • trllllSistOO'
amplifier.

Technlc . 1knowilldf}fl comes al dllt..ren l
.....s 01 undel"$tandlng. II is one thing to
l<rIow tnat • bulc antllW\l Is a~..
w.....1angI1l Ionll. but i1 Is quile enOIher to
kno.... hOw lhat ant....... worI<s ....Ith Its
ground syslem .nd no .... to matCh It to •
Sl).Ohm coexlal cable And Idon't Ih lnk lha t
the'e.re too ....n~ llam.....ho would know
hOw to design • grou~nted OItIical

system compIel. with rlldla ls and ""tdl
ing nelworI< and lhen put i1 al l toget",," and
rnilke i1 ""Orll. I lh lnk tl'llt In .ny technical
lIeld re l.tod to h. m rad io you will find pea.
pie ....ho ha\/tl dillerent levels 01underst.nd·
ing.. and l lhink that. QUite ptope<Iy. someol
us may naYll no tecl'lnical uno:lItstanding.

I ag......IthJ_ Burk• • ilUthor of Con
Metions. tnat.ny person hIS the abIl1t~ to
understend something technical as long as
lhe " 'pl.n.tlon Is mad. slmplfl lIflough.
Bul nas the expl.ne.tion been made sim
ple? Is undItslanding !'lOW i1 WOf1<I wortll
II'le n..... if it is not lllrllClly ""'ted to)'OUl'
particular Int_1 In .lTIf;leur radio?

Whllto it may be true thaI ew scares
m.ny PIO\lle oil from ham rad io, I Illlnk thet
lhe technical reQuirements $C.re some
also. i1 Just happens tnal of tl\l two re
QUiremenIS, II It easier to 'bUl'I~ the
technical, I do not thi .... lI\at it lollowS lhat
llfICau.......e ar.. no l overl~ strict on the
technlc . 1 requlfemen l we sh04Jld d.op the
CW rl'Qulremenl. Ag.ln, lhe lWO ar...nllrel~
dill......t. One can easily undersland New
ton's La...s at Mohon, but one may not be
able 10 perlorm the ITIf;thltnll ical gym
Nlst lel todllrivll the I. ....s . Funhermor" Ido
nol think that technlcel kno....ledge equltes
.... llh .bli ity 10 wort< on equipment. Most
hams might understlnd how thel' I'Ll syn
tl'lllSizer WOI'1<s in lhe hanO-held. but I don·t
think lhat 100 many would ....ant 10 jump in

and try to h it IS lhat ....-ong? 01 eourse
not: It's lust prudentl

For tl>e .ecord. I am • Is....yer, I hold I n
Advanced license.nd I'\.e... ttunked lhe EJc·
Ire ew once. I na succ,"slully bull1lT18ny
ant........ an t....... tuner. $NTIplI rl
poower empliliers, and a dummy 1OeCI. all
from scratch. I "ad men~ tecl>n ical l n ic l' l5
.nd beslc theory .rllcl..e. I"" Solid Stflte

Design fOf' Ih. Rlldlo Am.llIur, IItC., but I
certllinly Un·t declign tnal Itull!

K........ KoIIIdI~WA68JHl4
Spr'''IQ' lll d IIA

IBASH QUICKIE

I leel Il'\.et I mu$\ res.pond to)'OUl' cam
ments cone«ning BaSh bQoI<s and courses
lIS' melhod lOf passing FCC ..ams,

To begin ...llh. till, type 01 .ctivity hIS
bMn ;around lor Quill some time. Thoee 01
us VII!Io.re Iormer btON'c:l'l.. ren'l8lTlber
tl'l. da~. 01 Ih. First-phon. "'Quickl..
!llChOOIS.~ The schOOls liIled • detlnll. need
!Of an Industty to hsve licensed pe'sonnel
In a sl luatlon ..her• ..veryon.. Idmitled lhe
license ...... unnecessary.

Now. it is t"'" tnat amateur rlldio does
not lall completely In line ....'tll this _
ing . but il _ to me thaI if the FCC is g0

Ing to set up lis tests so thlt IlOmeon. c.n
sell the .ns.....rs. \h. n It hIS onl~ II ...!! to
blame. Furtl'lllrfl'lOre. the FCC publlthes
study guldel thaI. person <:Ill use. end II
III knows IIlI ans-. and lhe reasoning
behind lhe ans--. he Is lil<a!y to paM the
lesl. I. th.t so llillerent Irom someone Hit·
Ing the ans ....e rs?

I think Ihat you .... plllQQlng your anti
Bash stand In ordef to lustily. propoeal tor
a code-tree IIcenM. You point ouI tnallt is
hypocritical 10 l'8Quire code and noIlect1n1
cal knowledge, but the t'll'O .re compltotely
dllf&lenl. Mo rse code can be Qulle easily
le.med, but technlc . 1 pro_sa doesn't
come easily. "' lilly people slill struggle 10
uno:lItstand .alld-stlte theory. and wIloIllll
<:Ill build timPIll transiSlor rI ampoIil.....
!TOm ICfllch and I can 1"'1you when. tran-

IL--__.......J

!hi, If God IIMI NlI~ u, 10 ..."',,,. at
Hch othfll !'Ie*OU1d 1Ia"f'tNlII us Ihlll ....~.

tNt I will~be.big Illn 01 CWuntil II I.
no /otIfJfIr m.ndlltoty by gO"f',"m..nl ~iCl,
o...c. lhe go"8'f'fl......,t no~ ton::e. me
10 INm the~, , Mil'll '10'1'/1 Irftdme pay
cIro'ogiglly be".,.OIe to~ ...,M II. I
fN /ly ha", .nytttmg lam Iorc«I '0 do. 8<11
ttylng to ",ason with CW apllsn ', th.....1
IInswer 10 your probl.m. Bill, you e", -..ork·
ing wl' h II IflChnoJogiCIIl1y IIdvam;ed mode
01 comm~rionl, 10 I~sl ,hat you
II>d . ,101 ,he ot""da«I~Ia,""I. , t. rt

••ign"'g circvlt. w"ich CW folU can'l
bothflf', H.II. YOl/_no w ' ''11 1'' plIrlec tly PO"
.Ibla just., well II I do. In fIlCI, , .., up a
RfTY SllItlon recanlly usin~ one 01 t'" fIfI ....

commercial unilS .nd I eouldn~ ~

flow au_tibia 10 in"""'~s II ......
Wily. competed to Ifill CWCU" S __

OUilding In ",., III '" 4Os. OW'/" 30 YNfS 'iJO,
this ....asjun_. Bill, II looks to m... If_ ......
fJOfI. do wnhill in 31) years technlc.lly. Oh,
_ had our plIfCllltlllgtt 01 /:lid con~ers

Men. too. 10 perftapll .m OW'/" cMg, f
do " .'" to admil /O _ .... thu $fII fot

lhe ""'"' TOfIO unll ..."icIl f (10' my haM. on
In Bang_oI<. Dr.ke I. sell/ng it hera, Now.
'''lIt Willi lot ..esler to tu"",.nd It Ignored
int.rle""ee Ill irly _". 011. It could be • 101
beN"' . . . _ can .'1f1'I cJrcwts ...hich will

juS! pI.in f8I8C/ . Imos' anythi"" till, hap.

pan. in jammltlg" _ wort " i'.r d . ure 'lI<a
to _ .,.". .rttele. submill~ 10 13 lor
"",bllca tion IIlong this lina. R..member. e
CW station c.n jam onlyOM lrequanc~11111
II..... so. good convfH/lIr . hould cfWld ou,
bor" ~nMI$, /001<,,,,, fOl ~t".,. sigillIor
.IK*. 01 iJgnIlNl HCII• • nd ,han in"",..",
Ifill reSuIII, keepi"" in mind 'h• • synchro
noul PIlI/am, I t i••Iso geWng hig" time
Ihllt we s talled -..or_Ing with hlgh".peed
Iflln.mlilion.. de"f'loping our 96t»o.ud
Mc"nique. .nd ",,_ing ''''''' wort W..
migh' wlln, to (10 bK" to 8S(I-Hz Shill. too.
in 0IdfIr to II /low the circvilS 10 checI< each
chllnn"I'plIratfli~ .nd to lurt".., flilmml/e
.ny problam. 01CWInterference. L..t's see
som" work on this . II 11'11 .", 1Ib1.. to ...orlr
t"rough IIn~ al/amplS 1/ i . ",,,,ing. _ ..III
he", • nir;>I bKkuP 101 the pent_·.
.~"""""'. _ W.yne.

Bill, I.ute~ YOl/"'" a copyof you. 1lI1·
ler 10 aST .nd thll t the~ print /I so your
thou9hls un fNch IIIe CW f.na tica OUI
"...,. I doubl If "'lIny CW f.". .tlll tHd 13,
dNpI,..nOC>Cllionllf .mellon. keyer. ,.",
not ••'Clly 01 Ifill mmd-llIt ""'Ich beI_s

moOes bear relatlvel~ recenl c.lIslgns.
1his, 10 me. Is a sign 01 ignorance ..11.....
than delibe..te 1f1imoeity. A greal n~

newly-licerlSlld IIflllt..... _ Inillal ly ii'll.·
lISted only in operating phone or ON. Only.
small pelCllfltage 01~ 10 lhls
WOI'IderIul hoIlby have e\/tln l>eerd 01 .m.·
lIur r. dlole letype and linter th.t lace l right
011. Therelor., they I'\.e'" litllto need to ac·
QUilinl themM/VeS ....ith tlmft-l'lOf'ollfl t.adI·
bOn1 not C0'08led in 1'*' FCC Iludy guldeL

11 It 100' th it reason I am appealing to YOU.
.s ....ell IS to other publiclliOns In lhe tee
by, to help. You are In toccn. Peop le .nd

""'" you pnnl. The~ rllpeel Y04J' publica
tion. They respecl: you. They look 10you tor
new klNs end suggestions. I'm not lIl<ing
tnat th is l. ttlt eppear in pnnt. specilically.
II you would Ilk. It to, go ahead. BuIlt'. no l
enough. Even. mention 01 the problem In
"RTTY Loop" ....on·t be enough. since It .... 111
reach only • lew RTTY enthuslasls 'nd
maybe • smellllring of CW 1*)ClllI. NO. It
needs 10 be brought to IhlI .ttentlon 0I 11'le
general ham poput.lion, and more tl'\ltl
onee. An In-depth discussion 01 the s itu.
lion In oneo' ~04Jr edltori.ls INOUld giv.you
mal~.l to .....111 . bout . s ....ell .. help en
lighten \hoM ...no need enlightening. Sub
seq.,..,1 edilor;a1s eould contai n brlel
--. reaching newcomers as ....1....
minding Olners 01 the situatiOn.

Y04J ask lor COmmeflts, H. re Ire mine,
And Ihllllk you 'or list.nlng.

Bill SIlIppar 1(..,.0_CO

clobbels lhe Isner. and .... ithoul .v"" kno....
Ing lhe RTTY stltion Is 11>8". TI>e r_ se Is
true.•ree. This. then, Is wt>ere.1I the$hOol·
outs ate taking pIKe. One int .,.teres ...,th
tile ot",,". Tempers fl.... beh st"iOn \hetl
begins jocl<eyingfor POSition,et up the
po....er, anod Slerts blllSlIng y .t t1>8
Olhef, Just IISI"" around. bit and Y04J'1I 11M
whst I.m .lluding to . ThiS is tot.1 insanity
and would _ ~ If the tllldition&l
b;lnd-vM aQI_I"",tS __ oblleroed!

It I' not ' II tnal rare to find. CW st.tlon
blitl>elyc.mng "CO OX" II 14.090.or .ew
"g-ehe.... or tr.tllc net In prog"ss ee
t....een 3.600 .nd 3.650. It Is. bll unusu.l,
. lso, 10 lune across. RTTY 000 around
14.0&5, but I·... ce<lI,nly he.rd it. Thefe
__CW riol.tor, tnan RTTY. but ont~

bIH;,UH 01 t ....o basic ".son,: Thefe ar.
moll people operating CW th.n the ,e Ir.
operating RTTY; . nd most hams .... ho get
Inlo RTTY ar. $OOn m.de r. 01 Ihis
ge<ll........·••g.-nt th ing I· been r.
lerrlng to. N.lthef I nor most 01 tile RTTY
bunch 1...00 would _ Il'Iink ollTlO'flng
OUlslde the tradltion.1 RTTY lurl. On the
other h.nd h.n I .m op<lflHng CW, I
StilY ..... 11 cl of the Rny turl ,

Looldng at II &lrlcHy lrom lhe ew ........
lIidlI. the picture Is tal.11y dill.....1. lrIIilrtY
brag tnal lhey·... _ owned • mien>

phone.nd th.t .n~ "(Ie«lle-deld l." stallon
I~ 1.1. g.""". Aller .11, one holdlng.n am. ·
teu. EJcI.. ticket can 1eg.1I~ ope<.le on .11
the HF bands, lrom one end 10 lhe other.
can'l he? You 11M. and aome do. No! al l. of
course. lordMplllll>e gfOWing ..ldeiocelo
lhlI cont.ery. lhere still remains. goodly
IlUmbel 01 poille and oonside<.te nams
....hose phllosoph~ Is "llve . nd Itot 1I\/t1".nd
M ...erybody to hi, own tll'._~ Thank God
lor l'-lle!

IrIIoaI_not .11. but.-t-of lhol st.tions
Interfllring ....lth lI1Ch Olher In lhe two

C. F. (Fred) Shmilk~,K6AOI T hiSantenna is truly amaz-
8554 Lu,line Avenue ing. I have operated H.F.
C~no9~ P~rk, CA 91306 mo bile off and on for the

..241 past thi rty years or so, and I
thought I enjoyed it. But with the combination of a
solid state, no-tune rig and the Spider-» Antenna, hey,
it's great! No sto pping to change reso nators or re
tune. Just switch the rig from band to band and
enjoy your QSO's ! I used a matching ne twork at the
base of the antenna in the o ld days, but not with the
Spider»-. The base impedance on all four bands, 10
through 40 mete rs, is approximately 50 o hms. Another
plus for the Spider" is that it can be used in many
varied and unusual insta llations, plus mobi le o n most
any vehicle . Mount it on the roof of a house or mob ile
home; use it for back-packing or civil defense work
any portable use. It ca n be mounted at ground level,
using radials laid out on to p of the ground.

There is a lso a Spider» Mariti mer '" Antenna made
especia ll y to withstand the co rros ive act ion of salt
wate r breezes and spray. Mast is non-magnetic stain
less stee l, the fittings are nickel-chro me plated bronze.

For comp lete information on the Spide r- - Antennas
and insta llation accessori es write or call Multi-Band
Antennas, 7131 Owensmouth Ave., Suite 463C, Canoga
Park , CA 91303. Tel ephone (213) 341-5460.
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••••••••••••••+- Have You Ever Uaed +-• •Satellites?• •+- Let the Pathfinder +-
+- Berie. +-
+- FROM +-
+- ...222 +-
+- Compute r +-• •• •• •• •Make It Eaay For• •+- You +-
• Pathfinder II •
+- A Setenite Trecking Peckege +-
+- For The Apple II Plu. ... +-
· -.• ••· -.• ••• •+- Has a world AND a US map ana can +-
+- Print BOTH on your Epson MX ' +-+- printer , Tracks In real lime w/o +-

a clock SYSTEM REOUIREMENTS'+- Apple II Plus 48K RAM . DOS 3 3 +-
+- THESE EASY TO USE AND UNDER- +-
+- STANO PACKAGES ENABLE YOU TO: +-
+- ( 1) Track Circular orbit satellites in +-

real time on a world map . (2l Print all
+- data tables on your prin ter. (3 ) Rapidly +-
+- predict accessibleorbits . reference or- +-

bits and ail orbits between your+- soecmec Oates , (4) RapIdly compute +-
+- AOS lime . lOS time, tme in range. +-
+- maximum elevation . CPA time . and +-

CPA range. (5) Maintain a disk resr-
+- dent data base 01 satellite reterence +
+- data . +
+- Pathfinder II is crcaceo on a 005 3.3 +
+- dIsk and Pathfinder III is on a TRSOOS +-

' .3 disk. Both have a comprehensive
+- users manual , +-
: Pathfinder III :
+- A SHenite Trecking Peckege +-
+- For The TAB 80 Mod III · •

• •• •• •• •+- satnunoer III can trac k TWO satelli tes +-
simultaneously!' SYSTEM REQUIRE-

+- MENTS: TRS 80 MOO III. 48K RAM. +-
+- TRSOOS 1.3 +-
+- All this is included lor only +-
• $34.95 •+- Please add 52 00 for shipping and +
+- handling (California rescents add 6% +-

(52 . to ) sales taq .

• Sene Check or Money Order To. +-
+- COM PUTER APPLICATIONS +-
+- 3628 A Court . Oxnard . CA 93033 +-
••••••••••••••

ege, inc.

13646 Jefferson Davis Highway
Woodbridge, VA 22191
(703) 643·1063: Information and
Virgina calls.
1-800-336-4799: orders only.

This extremely useful accessory i~

designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EFFECTIVE
than I.F. type blankers and requires
NO MODIFICATIONS to your receiver!
The unit operates from a 13 vac ± 2
vac power source at less than 575
rnA. (AEA AC wall unit AC·1 will
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in
terfered with by a woodpecker. Con
trols on the front panel include; four
push button switches, a synchronize
control and a width control The WB·1
also features a low-noise untuned
broadbanded 6 db gain pre-amp which
can be selected with or without the
blanker enabled. The WB·1 C uses the
same circuitry but includes a carrier
operated relay (COR). This provides
protectiun to the receiver section duro
ing transmissions from the attached
transceiver.
Pnces and Speci!lcatloos subteC1 to cllanoe
wltlloUt rctce or obbgatiOO.

Another first from AEA. The
Woodpecker Blanker, WB-1 really
works. This unit effectively blanks the
pulsing interference of the Russian
Woodpecker. Two versions are
available. the WB·1 for use with corn
munication receivers and WB·1 C for
use with all popular transceivers.

Don't Be [eft out In !fie
with the Russian Woodpecker

GET A
MOSCOW
MUFFLER™

AEABrlngs you the
Breakthroughl

~.••$IOSO

-- -- - ...- .- --

_ ...M ...." .._._---_...
--~ ..-.....-_...._--- _..--- ----- _.- - ---- -

--------~-------------_._--------- _._---- --_._.__..- ._- - - .._.. ..---- ..- -_.._- ..

-... ----------~-- ..._... "._--- ..

- ,'-_.- ~ , ' .
,'- _ .. .. .._.•._._._ ..

FRfQUENCY COUNtERS to 1.3 GHZ..-, , _.. , -n,O ... .. ' .. . .. . ou,n ' 0' . 0••0.. . ...0.... ... 0.

..__.~ ...- ._.- ,... .. .. -
.__.- .- .- - .- .- ..._.. .. - ..

Alaska
Microwave Labs
P.O. 8012049 PALMER. ALASKA~
19071 376-3098 DEPT 73

-- ---

OPl. 1f.'M EST CLOUD 8P'M PST
OROIIlS ARIPGSJA6f 'A.O

COD · '.SA • MASTfIlCHARGI

SOOHM IIWATl $15(1
3 1'1lo CKIP RESiS10llS FOR
50 OHlil , JlEl'WOfll( 308 PAD iii 00

1Ol . _lIl lJl _ _ OC_

HOW I. SlOCl

CHIP RESISTORS

3.~ 10 4 2Gttl MIXER. LO lllGH.l TO s ' Gl1l
IF DC- 9Gltl sse COIIvElISIOtI LOSS TVP S!IDII IMx
65Ol11Q-fPACllAGE WOW
see III 13GHl "'lx~ Jt LO 7GHl tu r 5GHl. IF IJC·
2GIl1 SS8 COfI'o'EllSIOIl LOSS 1'YPI' 1COl1 To-a

PACUGf $1500

MIXERS

, _ .00 •• r . 0 DC ' 0 0 . 0 " . " . 0
.... .. '00 c _ _ n • • u ..

co.. ....... ...T. c_ 00'" '0 ,_

$ 2 5 .00 EA . SET OF THREE $ 6 5 .0 0

CALL (804) 4 8 9 - 21 5 6 ... ~.7

ELECTR ONIC HOBBY INNOVATION S

AVANTEK
GPO SERIES AM PLIFIERS

GPO 4 01 ,4 0 2.4 0 3
12 -1 4 OBGAIN

CHIP CAPACITORS

Gals FETS
IlGF1400 Nf 2 cue t!' 46 Ml MAG 1508 $1400
MGF1411 Nf 08DB It 46HZ MAG 180e $51)00
MCf l200 NF 1009 . 16M2, IlF 2.2011 & MAG1409 It
«;HZ $11 00,
VI2I·1219tl10 l2GHl """ I'I;IwtR WI 10 _
TUNiIlG 'IOlTAQ: 0 fO 1CIV Ycc -15 woIC 01 60 ..... _ 00
ml·z ZlIGHl TO JJGHI REST SAllE AS V17r-l _00
V82T. , SAM! AS vm·, W T FRED 30GHZ T03SGH1 MOO
V82f.2 SAM! AS vm·, BUT FRED36GIIl IO. 2GMI S98 00
V82T·3 SA"'EAS vm·, BUT FRED( e-:illl TO ~ !IllHl S9ll 00
\19.21-1SAIH AS vm·, BUT FRE D ( !iGH! '0 S OGHI $98 00
V561-1 9Gltl TO lliG1tl POWER OUT 13 MW TI,IIjING
'IOlT"GE 2 TO 50'1 VI;C - 1$ VllC AI &0 ..... _GO
'MT·' SAllIE AS V'J6',1 SUT FIlED 1!oGKl TO Z5GHl S9lI 00

ON TRIMMER

1.2. 22. 2 I 3. 3. 4 t. 61. 10. ". 11. 2, . , 100. 12l1. .eo
220. 270. 330 390 470 561). 6l!(I .120. T~ , 1 2M, 111I\. 391(
82M 11)( lOOt>: 160

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

-_.. ~..._- .._.'..--.--- ---_._..'- - "" ..,,---_.._-----------..-----_..-.- ---_.__..::'. :.:::-_-=-~ ::_.. ---- ...

_ . _ ~4. ._ .

'--~----_._._~-.- -----.-. _.- ...._woo __. _ _ &.
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•

JoHph F. FeNlio W1HFF-...

~ and "It. bul: lnataad tIle)r PfQCI'~
to dl.... ,lbla my tomput_, ,_a lhe
IlIlamal PC board, find lhe problem ,. Til\>
d)' fac'ory·wlred shoftl. and reuaembla the
machine la eoIof tomj)Ular).

Allar. It'>OfOugll ellKkool 011111 &Qulo
manl, 01.. tnan g..... me axtr. "' l tfUC;11on
on uai"ll1l'lol ....t""'-. WMn he w.. __
.11 w.....~ he and Franco piel<Id UCl lhel'
10011 and I.tt -no eh.rga!

Th. ATTY un ll hu IlMn oper"lng pat'.

lKlly _ ai~ and I notonl)'~
II to other COiCW<:ompul_ ow,•• bul: find
tr\al I can &l ao '&eOfM'. ld lila eornp.ar'I)'

baIlll'ld It.

RIDGE RAVE

JUlt wanted 10 let you know of lhe fine
CUSI_ ~ .,/otded me by one of
your~l__.

All. I'Ia¥Ing pul'el'IaMd. RTTY Inl«l_
unil lot my tomj)Ut. from RlclQll Syttams
01 Aelon , M. uaehusett. , I '.plll"~

aom.. dlffleully In putting It Into opafatlon. I
called the Aldga faclory,.nd In a coupl. of
day. 0... ee..r.oa. tac1o<y anglnwr, and
- Fra nco." . Iao 01 Ridge. -.»NIed " my
Iront door.

In. II'ICWt lima they di_."'ed the pr0b

lem to be In the tompul" .nd not lhel, In
\arfse. unll. Th.y coo ld ha•• slopped right

1'"--__1

TfOubl.mll~.r.-Wayne.

ill an InIM'Ntionai requl<ement, andl found
it PQUlble 10 muter 20 wpm wllh .ame
WOfl<. II'. my ,. vonl. cceteet rnor;le! But, I
like el'locol.,.; othlll'$ pll'.r vanilla. For an
8I'Itry·.....1lelt, perhaps therl II • way to
get~ ne..<:omeo'$ into I dynamic: Ilobby.

and I t.-l "'*' •p ili ••~ may be jull lhe
wl Y. II _ got more bul"""" InatMd of OX
~ on 20 .. . mull. It wouldn't be....-

AUer aU, ne-ecce licenses work well
In Europe and Japan. I ha.. yott to hear
_ good reuon why tMy won', work in
,,,. USA.

Ia_ Thl. would __ two purposea: Fint,

It would _ .. lholt an, e.a", II a-\.
proof. Secood. It would encourage the ap
pllca nl to pursue I "h8OOI-(/n" leam lng
MlSlon about ham radio. SlJch • skill CQ<l1d
be 10 build. kit . PettIaps the applicant Ia
one of many wlth an 11'11_1 In comput....

and cou ld dealgn I logging PfOQ,am.
Maybe _ build. tmall an' ........ '

01 COUrH, CW <:o<lld be retained . , an
elective skill . The point Is to get the ap
plicants 0 '1 to. good I tl" by IllCouraglng
an MIly dnl•• to ".m mo<l about radIO.
and carry it tl'vough tr.. ...1 of ,'*<
dIIys-nol 10 approteI'\ I.... CW lesl as I

nulaance 10 be forgotten one:- ..... IId<et II

In hand.
I'm not calling 'Of the l bolil ion o ' CWoIt

FUNl
John Edwards KI2U
78-56 86th Street
Glenda le N Y 11385

THE POSTMAN GETS MAD
Somet........ Iget t'" '''''"0 t"" 1"'5 ~'o1y FUN! poll is getllng 0Ul 01 conlrol. Each ye&!,

""'" llallot, coone In and Il'>e worl< gets ....,def. t .... " " . yea(1 POIlIof • • ample. 1.190 o t
you senl on w.llots. Th.. t,ma .fOUnd 'I 1001< lour paopIe and til,.. compul.... to labulate Il'>e
re.....ns ,a TA5-80 Mode/ II I. all Apple II•. and all Alan 400. lor lhose 0 ' you who care).

This t,m•. tor the torSI lim•. my mailm,n spoke hi. mind, Now. 10' , II 0 ' yOll who sd·
d' <lSSed your e ll.e lopes "Ann: FUN' Po ll" or wro te "FUN' Oep.rtmenl" In tbe Iow".rlg'"
eornef. let .... point out thaI I Ii•• in "rathe< sm"ll. one- I" mlly home loOged in . n " "" of
New Vorl< C'ly III"t one of my I.oends <;;Ills '"Ar<;hie Bunker Iilnd.· · My~does nol h, .. a
ma'lbo. ; i111as i1lony Slot ne'IIO lhe ' ronl door. n..1 mean. I ....t my me,lm... had 10 slip
Noell o t Il'>e \elllm; (",P 10 one t>ur>d,ed. daJ'lllvougn the slot one or lWO" • lima. By the
Ihord day. the POor men "n"lIy g'" ",p, lIng lhe doorbell. and w,," , lirmlysel snar1 u lll. "I
don 't know whal this tun "lUll is. bIlt II a in'l no lun to ' me" Before ' h"d • eh. n<;e 10 an. ""er.
he turned on lI'lIheel and Irudlled away. From there o n In. he would merely .lng m~ doorbe ll .
hI nd ma rny mlil. and say. "Her.'. your fun m"il!" Funny"e didn't ""'" I n.we, me when I
,sl<e<l ,f a meil sack would I'>eIp.

Haf'lt"s wna, you he<lIO say:

ELEMENT l - BACKGROUND

l I S..,
AI M. I, - 89%
BI F<lmal<l_ l1 %

Atwo-~I itK:fHsein I.m,I.,m.teuf1l
0_ 19l12 , nd . I~I~se SInce

'9111, A f1fII,"". lrend " ~"".

21 Aoe:
A) 150r below- 4%
B) 16-21- 6'/0
C) 22-39- 31%
Ol 40-58-36%
E) 60 or al:lo¥a-17'Io

A. the " .."'ban: allo.... nol "" "y young,..pond."" 10 tha poll . Eilh., amat. ..,.
• 'a gelli"g olde, 0' tha kids h• • , lorgOI·
t." ho w 10 ...rife.

3) License <;lUI:
A) Noovice-7%
8) TechtlC;llfl-8%
Cl aen.ral-2$%
Ol AllostK:eCl - ....%
E) E.I,,-15%

Mora Ado.nI;8(J a"d htrl holda,s. le ...r
No.ice, . TlJ<:hs. . nd Ga"".ls comp.ared
...th Inl I'Mr.

I I Nu_ OI\4"s 11eaon1ad:
A) I y.., or !eM-1%
8) 1·5yeare- 3O'"Io
C) 6_10 yu"_ t2 %
0 ) 11 - 20 yea"_30~.

E) 21 yea" and up _ 25%
A tlrNkck>..." simil.r fO ~SI ,..ar·, ,.w lts.

51 00 you hav<l I fIOWf lPOIt-Mar<::ll '18l call?
Al V..- "6%
B) No-5oI%

Somehow. tho, . ··n. w" c'II' IUllt don'l
' Hm 110 """ fl. e"ymoltl.

61 How m,ny holIl'$' w.... do you doe¥ote to
am.t....' rltCliO?

AI 0- 1 hou ,_ 4%
Bt 2-5 hou,s-30%
Cl 6- IOholl"_42%
01 11- 20 holI,,_ 18%
E) 21 I\OUf1; or _ _ 6%

Prelty mlK:h tlla sa"", ,."'11' as 'asl yHr.

nWhich HF w.nd do YO'" UH mo. t?
A) 60-75 meters-18%
B} ~ melers-23%
C) 20 mel....- 22%
Ol 15 . fId<of 10 met.... - 25%
E) 00n1 01*'" HF_12%

A brf1 d'p in 15I70oper.t/Ofl-do_ 18% in
1lO'o yUf$.

8) Which VHF·UHF bifid do you use moal?
A) 6 mel"s - l %
BI 2 met_ -7S%
C) 220 IoI Hz_4%
01 420 101 Hz and/ot up-2%
E) Don't 01*8" VHF-lIHF-18%

Sam. 0/(1 SUNY. 2 me'''' Ot "o,hi" g,

9} Which mode do you u.. mosl?
AI SSB-~%

B) CW- 18%
q FM_28%
01 RTTY- 8%
E} Other _ 3 %

CW I, do w" lo r th. third \4" i", ro w,

10) How mlJ<::h money h,.. you spent on
1""1"''' redia wllhin the PUt YNr1 (tn.
ch"" OSL • • penMS, meguma ....t>terIo
lion .. dub "'- and OIlier irociOlontal a.·
pen....,

A) 0-S250-45%
BI $251- SOOO-29%
Cl $501-$I .()(X)-2O%

Ol $1.001-52.500-4%
E) $2.501 end lIP-2%

[)ep<esa",g Irg"",.. ~'1HIfeconomy,

ELEMENT 2-SOCIAL
CHARACTERISTICS

11) H.. alTllit...... ladio Inhuencad 'fOUl
caree1 cl\OiCe?

A) GfNtty_27%
B) Som<!wh'l-21%
C) Not II 111-19%

SI. ,k: "fluItIS

12)Do you , n._ OSl.l lllal irlCluda, " II·
addreued. • Iamped "',"Ioge?

Al V..-~'Ko

BI No- 25'Ko
No big e ll. nf1'll ll_, .ith.,.

13) Poll1i<;a lly, how would )'Ou delln<l you,·
H II?

A) ConllOH'f.tio<l_ 4lI%
8) Middl8--Ol·lI'Ie--fOad-<&g%
q lillerI1_3%

Ei'<lfl mo,. 01, eonaervet_ t"t th,,, Iltl l
year,

14100 you Ih lnk amal<lur " d lo will • • ill
20~,.. I,om IIOW?

AI Vas-91 %
B) No-ll 'Ko

M~ QP/''''isrk: till" t. , t lime 'tWnd

15) How old wera yOll when yOll ti" t be
el m<l. hI m?

A) 1$ or below_14%
BI 16-21_<&g%
q 22-39-23%
Dl 40-59-11""
E} 60 or mo..-5%

Ju st g<HIlI to sho w. you gOlt. f1'IIl 'em wll."
Ihey'ltl younfl·

16) Wer. you, Ca. belore you _ame .

~m'
Al Ves-62%
Bl No-38%

Give m•• br.d.

InDo you own I home compuler?
A) Vas-I I %
Bl NO-5Il%

Som"""y. 100% .

16) 00 you Ihirlk m• • wnan c;omp' red
wltll compuler hobbyl.t. . ... ,

A) More tec:hnlc'lIy In<;lIned In their
hoblly_ 23%

BI Leu 1",;tIn!eelly Irocllnad in their
hobby _ 41%

Cl Both _ Iboul equally skilled In

lhei. hotlb)'-311%
I lhi,,~ tll_ w...om. con lu,lo" bet_n
hobby/," . " .,- Ilom ~compu'" us...,

1111 00 you th ink Illa t hon".e <;oml)l,iting I.
aiphoning paopIa (Irocillding younglt_l
. way from alTllit_ rediG?

A) V.._71 "'"
B) No-29%

Nolinfl 'he ob.loull,

20) Old yOll soer ..... . "<;hN t book" ,not

counting """ ARRL l.ken.. M."l.I8i1 10
upgrlde 'fOUl Iieen,,?

AI '1'..- 22%
B) No- 78%

7h. 'y. ss.. ...,. flrowl"fl.

211 It someon. o ffered you len million d0l
lAr$, lex I.... on """ condilion you fli¥e ...p
em.._ re<liO tor-. would you?

A) V..-Il3%
8) NO-17%

I" Ill,.. yHf1I _ 'vagone lrom one 10 live 10
toM milllo" bu<::h. WIlIfo1 _ ,..I••d the ,,,,.

from """ million 10 lloe m illion. _ got 20%
InOla posillw "'Plie., Now Iftst _w
upped tfti"". by . nothat IIw brf1 _so _
onlJ~ • I_pereanl Incre•••.
G...... we IIi' • e.iling

22) Do you belong to I toeal ham.radlo
<; Iub?

AI V..-40%
BI NO-et:l%

A 1Itf,. (lOw" hom I..t ,..a'.

23) Ha.. you _ Ittended • ham lte.
m,rkel?

Al '1'..- 81%
BI No-1g'Ko

A 1m,. "" 'rom 'U I )'HO'.

24) 00 you tll.... k till ..... ARRL " "'1IIip

Is bener I....n the prrrIou . e<lmlnillrallon?
A) V<l. -71 %
B) No-29%

Good " e WI lOt N,wI"ftoll. b ut m,ny woterl
Hid _ .1Iou1d ft, .. IfIChIdfId • "100 oPHo
/ott " <;hojCfI. MN culpa.

ELEMENT ' - OPERATING HAlrrS

25) Snould NO'ileet h... phone pri.lleg..?
Al V..- sa%
B) NO-36%

A, tong U lhay know Ilia r:oda. ngltl1

2e) 00 you tllink US phoria bllI'ldIlhould be

e.pafICIe(l, t I'" a. pen"o lf~_t..1Of'l.
on ly w.nda?

AI '1'.1-81 %
B) No_19%

A,. l'O" JI, tetoing. FCC1

2n H_ 'fOU _ ........ a per-.! com
puler In eonnecllon with yOI,If alTllit....,
redia ae1 i¥1t...?

AI VU-19%
81 No_81 %

SHm•• /lW. low.

281 I. it nme 10 compIetaly ~uIat.

alTllil_ radio ~ 1'Ia¥I"ll lhe FCC lvm _

I I' rnponalblilly for I'Iem operllion 10 1ha
emel Ml' comm... lIlty'?

A) V<l. -55%
B) No-~%

Not' m' nd. " by ,"y .....,,'-

291 Where (10 you Ihirok lhe~ ol .......

""'101""
Al On III. HF w.ndI_i%
BI On the VHF-lIHF w.ndl_il %

So wh.I', ho/I1l"g ....,one bad?
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t 2 3 • S 6 7 8 9 to V~90PI.· II'" t I3U S,.. n OD .......
POWER INPlJTIN WArTS V~IS POWER s...tI ' " ts ... ' ' '0 I 'j j ' I

POWER CHART ....... USA ...,.

VISA, MASTER CHARGE, M.O . or C .O.O. - PHONE (713) 477-01 34

V-J PRODUCTS, INC. 505 East Shaw, Pasadena. Texas 77 506
SERVING THE ElECTRONICS INDUSTRY SINCE t965

$99.95*
PLUS SHIPPING

PLUS SHIPPING
$139.95*

SPECIAL OFFER

• flu aUUCf '..ge 144 · l q Mil.!
• OPElUoTlDl FIll .. 55 1 1'-"'11" ...... DIu ABI
• ItF ORIVE 1 110 30 ..,.
• KfTlllG ItF KIn.,td ...", ~"" qu." , ",.,_
• $Sa oper.hon b..1t ,. dfll '
• POWER REDUI RE MUn typIcal 10 ,,"ll. d"", . 13 .mp••' 13 8 yoe
• IDLE e..,.nt 20 ",iii.
• MDDILE .. f lUD ....'"b...
• I'll(AMP 1108 0- _
• l OIS( fiGURE Itu 1 ~ 08
• I'1IEAMP KEY•• , """,",", - ..,.~..,. Af K~"'tllll tel~

• COIISTRUCTIOII 11 ......~ ........... h.., ..... 2 pin.'
J611 d'llI on toolIng

• SIZE 1"lw) I 6" 11111 J" IIII - WEIGHT Jib. 90/$
• IMM EDIATE SHIPMEIIT

Matching Power Supply
IS AMP SUPPLY wl 13 II. " '" 8"1_ ) . S" lhl ' 6",d l
IMM EDIATE SHI PME I T
All PA RTS AID LABOR WlRRUnO DIE FUll nlR

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ON LY

FACTORY DIRECT

POWER MEASUREME NT
ATt38VDC0

0
•

0

0 •

0 ..
0

0
•

0 ..
l.~ I

• •
V-J

..
•~

••.,•-.
~ s
8 ,
o
~ 30
~ ,..

CalorW""
JAHCRYSTALS
1'.0. • )"1 0lI0t1
fl. 1IIywa. R.. :a--wt7
... ...._ "121 ..-~

• 0enetaI ComrrKri et'<ln--
• Marine Vt-F
• Sc8I' .""'IIn---• C8 $tanderd
• C8Special
• Mi CtoPlOC B110'

• high stability
• prompt service

• cost savings

If you need

AZ-EL MOUNT
CLOSEOUT!

These massive commerc ial AZ-EL mounts were designed jar
KLM's 4 GHz satelli te antenna systems, A cont rac t cancella tion
now forces us 10 clear out the last 50 units at way below their
onqma! cost These brutes will raise and rota te up to 450 lbs w ith
out a counterbalance (the equivalen t of a comme-cet to-t zto.sru o
rust about any size moonbounce array you can think of, l ook at
all the features:

- Massive 1/2" steel const ruction
- Two reduction gearmotors
- Tubu lar steel legs / 1/2" rod braces
- Gold-Zinc plated ·
- Stain less steel hardware
- 360 AZ / 90 EL capable

Ttus IS a powerful moun! at an
unbelievable price I Its first come.
tust served. so contact KlM now!

original once $1 995

Closeout Spec ial!

$650
KlM elect ronics , Inc.
P.O. BOx 816.
Morgan Hill , CA 95037
1408) 779·7363



editorial by Wayne Green

W2NSD/i
NEVER SAY DIE

XI) ShoUld we gm 'id of, or ,educe In size,
lhe ON subbands?

A) Yes-56%
B) No_3-l'l'lo

T""e 10 ,nm ,lie band chart

3'1 Do you '~Iff~ ,ehgiously-orien,ed net s
have a place In ham 'adio?

A) Yes-.2%
B} No_511%.-

321 00 you lh in~ polilically-orienled nets
have a place in ham '''''io?

A) Yes-70%
B) No _3CI %

FIN spe«:h lives'

33111 , w~,le lu nIng acfOSSa bend, you hea'd
a nel 01 gay hams in prog,ess, would you :

AI Jam iI-5%
B) Ignore iI-62%
C\ Compla ,n 10 tM FCC or some

otne< organlZillion- 12%
OJ Llslen-19%
E) Join i' -2'/o

I rrlln* ,h., 'S a hHllhy al/lluae.

3-l) II. while ILIfli"'ll 8Cl'oM • band, you
hNrd a roel called ~The American eommu.
nlll Radoo Socie1yMIn P'ogress. would you'

Al Jamil-7%
BI Igno,e it _61 %
C\ Compla in .o lne FCC or some

Olne< organlZiltioll- , 5%
OJ LlSlen- I7%
E) J OOfl it-O'to

See 'lie ebove comme",

351.t reQU i'ed , COUld you solidly copy ON at
the~ a ' wnocn you~ locenaect?

A ) Yee-n%
B) No -23'to

Ei,htN our read",. """P in sllape or are
hopeless "a rs,

361 It 'equ"ed, could you pass lhe FCC
lheory ,as, 'or you< IicenM class wlthou,
consulting. "c heat boo~"?

AI Yn_74'to
BI No_26 'to

SH a!>ow com_ t

37} Have you _ purposely opeu l,ed in a n

from page 8

party publlSr.e, to b"ng unbIased into,ma
t,on ' 0 users, Ican 'I honeslly ,ecommend it.

Remember wt'Ien you _ theSe g,eal
prICeS ll'lal wllhou. good soh wa,,, afI<l user
in'ormahon as SUppioed a lmost ".Clus lvely
tnroUllh sys lem·spec,fic magazInes, you
are a !<k ing for a 101 ct g' ie l.

SOLVING THE JOBS PROBLEM
W" n about M I' o l tt>e steel_ers out 01

wor!< .nd halt 01 tM aulo W()f1<ers lOOking
tOf jobs, one 'aads tM pape,s and allends
the tel"vl sion panel dIscussions ex
hausllvely ,nvest,ga"ng ,nos jobs subjecl

wllh a gfOwinO conv>ctioll tM' tn"'llS a ,e a
Dil ouIO'~'II"' ,

On lhe one "and, I read lhal , .... 'e'son
ou' ca ' manulaClu'ers a,e unable 10 Corn·
pele wilh Japan is thaI OU' auto WorkBfS are
aVllfagl"'ll double lhe Amencan wage. whll"
I.... Japa_ _ eee are mak"'ll tl'la
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amateu, $Ul>bend you weren ', licensed to

"~,
AI Yes_ 13%
BI No-87%

r lle.se figure, h.ve ,.",.,,>«J aOOUt ,he
SlIme ........ ,h,.., years,

38100 you lhlnk ,he FCC a l/ftCts ama,eu'
,ad,O in a positive manner?

AI Yes-15%
B\ No-85%

Tile po",t",. reponMS ha'18 """ c~ng
upward,

39) Do you eve' speak to fo,eig n, non·En·
glish-speaking hams in 'hei, own Ian-.....'AI Always-<l 'I'Io

BI SometIl'l"lflS-17%
C) I a Hempl it_23O/,
D) Ra,ely- 4%
E) N_-52%

No malOl change here.

<101 00 you 'eel compe'en' to replace tM
linalS in a tUbe·type rig?

AI Yes_94 %
BI No-6%

Tulle pms are gefI",ally IOlIg/I« fa llend
lhan IC pins

41) Do you feel yourseil com pelent to
,eplece the Iinals in a "ansialofolype 'Ig?

AJ Y.._83%

B) No-17%
No PMS Oft trans/SlotS.

42) HaVf! you eve! bUIll an electronic p,ojec,
from a kit?

A) YIlI-97%
B) No-3%

Ifea,", Redoo Shac. -ta.e no,.

43) H...... you ......, " hOm&-bfewed" .n eIec·
t,oniC projecl from a Dook or ma gazine?

A) Yea_71 %
B) No-29'to

l ors oI lun

44) H..... you _ des.ignecl YOU' o wn elec·
troniC project?

A) Yes_57 '!.
B) Noo _.l3 'to

Ifo...bout .n . Iac,ron,c ffeou"ncy

clearer'

aVllfage Japanese wage. The immecha l"
,esponse is '0 wonde< al lhe g'eed o f lh"
union s which pushed lhe wage scare so OUI
01 baiance. U appea's thaI if lhe auto
wor!<ers who a'" sli ll _ i"'ll _e '0 ec
CllPI I.... _fIllII Amencan wage \e¥el.
theoe would Dt no unemploymefl1 In lha l In
duS'..,. . And appa,enlly Ihe same goes for
the steeiworke,s.

01 COUnie. Dolh 01,1>ese industrieS have
problems more l!eaP'seated than JUSI
union..scalate<l wall". In ad<lltoon 10
Ameflcan auto wOfl<e<ll gew ng dOuDle lhe
ave ' a ge wage, lhey a'e la king almost dou·
ble lhe amounl 01hou' s 10 ma_e a ca'. The
"noe< heee seems to pain. agalfl at union
p,euu.es to p<e¥efll .." om;o'oon because iI
la~es away jolla.

I walched In,aline o t Mthinking," If lna t is
the 'ight wo,d 10' ii, in the p,intin9
business. Unions fought viciously 10 p,e
vent tile modemizlltoon 01 ,ypeselllng and
printing. willi It>e result 'hal prin,ers have

451Wflal do you lh ink o f conlesllng?
AI G,eal-15%
BI Good-20 'I'o
CI Okay_Will.
Dl [)on ', lI~e It-23%
Ej DespIse it-211%

A sleap~ss nigM, sore Ihloar, trallied
nerves-wllat'S nollO II~e?

46} WI'Ia' 00 you lnink 01 DX ing?
Al GfNl-.l3%
B) Good-29%
C) OI<ay- l l %
D) Don 'l like it_7%
El Despise it - 10%

The quest lor ,lie 1f0tt0l Roll.

47} Wl'Iat do you think o t 'epealers?
AI Great -3O·/,
B) Good-13 '1'o
CI Okay-37%
OJ [)on ', hke .hem-l1 %
El Oespose them-9't.

Ifam radio 's .ns...., 10 C"ennel 19. Only
io.ing

48) Wl'lal do you Ihonk 0 ' t,a lloc nand"ng')
AI G'Nt_7 '1'o
BI Good_31 'to
C) Okay_28 'I0-
D) Don' lilke it_11 %
E) Desp ise it-23%

In sam J.lOtSe ', tools~

<191 00 you plan to use Phaae III Osca'
with in , ye a ' 01 us launCh?

AI Yn-3CI 'to
B) N00-70%

/I Ana.... doeIt! ', land '" th" d"n. agam

50) 00 you pl,n to use the new 10.1·MHz
band Wllhin ona yea' of its opening?

A) Yes -12%
B) N00-86%

The FCC i<Jm".., IfN>ll'un an 1ft,s one . ""
actually opened me banO belore IIIe ques

tIOn gol inlO pont. In any eva"", 'lie ques
tion was still veiid and 12'to of you s llould

lle ""jOym" 'jOOf new p rfVileges rig'" no'"
Sy me way. 40% of you M id ')as"IaSI ,...r.
Wllat "appened"

now lost moll 01lhe ' ypesetling bus iness,
wf" cn nas been tllken oYet by la ' moreell~
c .en. depafl menl s in busInesses whoch
need the p"nl lng . Tile Pflnling UnIons, us·
inll s tr ike s and terrcnst lae' ics, have
managed 10 c ' ipple whal was once a ma jor
Induslry.

UnIon p'essu ' es ' o ,ced pnnle'$ to
employ IIopeIellS Incompeten ts It InC,eell '
ble wages tor yaars, all the whIle p ,e ven l,nll
chaflges in equ ipmenl 0 ' systems which
would brl"'ll economilll. Wile n I wor~ed In
lelev>aoon, I saw the same union pattern in
lhe lr-"1CiI1buslness. Temlorlltld ,spu, ....
Del_ unions were o h en vOClOuS. TM
wages 0' stage MndS, nOl a tembly exact·
ing job 0' one c a iling lor much in lhe wly 01
e.penence or ,ntelligence. ware _ep, in
credIbly t"gll by Iron tonl,ot 0 1 the unoon
0nII had to virtually De born Into ''''' UNOfl
to jell" , and 1M lhealer wf"cII d Id not pay
the slage hands betw",", the h,SI and sec
ond acts on F,lday did not have a second

K'
W'lh ,he era of ' ast communocaloons and

lransporlallon ",a~Oflg ,n,s • wOf1od COf'I'I'

munlty, natoo nal unions a,,, al a d,sadvan·
tage trying 10 control mdustnes. The
o.iginal idea fo ' unions was wonde' ·
lUI. a s a ba'QiI,ni"'ll grou p to counle< lhe
tendency 01 ......ulac''''ers ic ta~e advan
tage 0' _ "... And lhey dod . BUI t_e
was nothIng 10 Slop the unl0fl5 0fICf! ",ay
got goinll . They buill up monay, which IS
equivaient to politicai powe', and SOfN'

went fight past equIty in'o -.. greed,
possoDly putt lng'O Shame the ~eed ot If'IB

SELECTE O COMMENTS

i tllin. Ihar non-coae ..am·type liceflses
should nor lle a''''wad, Ham radio ha s
a""ay. _1vwI a roond CW anO shooJld
COf'I ronue fa do so - N68WJ.

I wOrlr In a /arge"am store and, Iran*'", /fie
help/eS$fless 01 loaay's "Basil" lIam is em·
bamusm" I liad. G~ttf'al-class ham as.
.... ,f Iongwa... was more po*flrluf !han
F/ol' -N6BPL

FUfI, JOM, FUflr The bes' part of rh,S

,esponse is '''a' , ger ro cur UP Wa,,"" s
"NSO·'columfl. Hi'-N1BLL

A full hie " po_tIM W" /IoU' am.teur radIO
Only a d,lIOUu' bel;omes 100 speel8~

'zed-hobb'es are swell bu' are no r eSSen·
/laiIO iIIe,-Mary MacKenzie, Portland OR.

71le FCC pla n to he'18 " a m dUN handla h

ceots'ng IS tile pooreS I _ ' ''''' h.VII _
"ad, The abuse by Bash 01lileI~.se s y.·
lem would Ioo~ I,~ e lIa,m/ess clll/d'S play
compared ro Iha cerraln sale 01 lIcenses to
people who d On '1 .now '",, coeM' 0/ can 'l
~ss ....." lha tlmples' 'flCflnlCal e.am If
amaleur radIO IS 10 SUry,."" t",s wiN not be

Ille way, "'am ' ICenses 10' a 1100 aanalion,
anyona?-KJ7F.

71te ani, f~n la n'Juaga I ,001< ..-as
l a "".-KllBNO,

ReitglOfI, poil/OCI. gays , a nd reds """" ,,_
a place In ham radio. Please lorward Inlo"
mallOn 10 me e boul a nyofl e wllo . ns .....red

"EM 10/ 33 anO!OI 34-KA2NNO

Ama!firn; are an unusua' d a IS 01 Pf'OpIa

You run mto lhem ,n a cro""" and IIIey S/a""
oul 8S bemg COflSeryallVa-seriQu5 aboul
r"e" 1I0bby-and wIII;"f1 ro help_6sptH:ial·
Iy people inlereslad in a ma leur radIO. r",s
IS lrue the world over.-W9MGO

Th,s QU'Z 'S a flOOd rem","'" 10 m. 01 ho..
I'v.. ch.ngfJd my opinionS ana ope,almg
habits over rile yaa rs .-AJ2X.

HO"- at>ou l a hunarad QueSlrons ne~ 1

year?_K81WL

m.lfIu'a<:lu'e<ll wh ich started , nos whole

''''''0nII of ,_days a wnote new concepl

mayeme<ge..one equalIng to some de
g'ee lh e ccnmbonons ct peop le to lhei, in·
come. YIlI, I reeree lhall his is anll·sociallSl
,.n<I antl~munlSl a nd lnus probaI)Iy h~.

Iy 10 earn me a 101of Kalnong ,ephes. Tf'IB
concepl 0' ta kl"'ll a s much awa y "om the
'lCh as poSSible, no malle.- wh af ",ay ha.e
ccnmbotec to the counl'y in e.change for
Ihe 'iches, is deeply rOOled. England has
done a damed good jet> ot lhat. wlln , nos
observable "'su ll that ,he cou"'..,. ,s a mere
5"Bdow ot what II was when lhey Md Dolh
IICll a nd POO' people, nOI lus t mostly POO'
~Ia,

Ha ma wno use the" tlODby to learn more
abo,.. eleCt'onoca a re slttong p-elly If a cee
capt 01 gallIng paid 'Of value__"..
Tnos oppor1 unllllll for WOrlllng wllh dlg 'ta l
c ommunIc a tio ns is wide open for uS these
days.• _ e very $Ig n lll.,ttle FCC is finally
QIOlffg lo Dr...... looSe and . llow us 10 e.Pe<~

menl and lle'elop new communical00nS
systems. This f'I'l8&flS worl<ono wn h RnY,
ASCII, efforoC offecl lng s ys te ms, packe,
,adio, and so on.

Repeale, 9roupa WIll want 10 etert wor!< ·
Ing wllh seconda..,. dogll.1 relay Ing sys.
lams. possibly us/"'ll a a l",e and relay
memory system in them and inle.-connect·
Ing repeate,s to' eXlllnsi.e linkS, The pe0

ple who use thiS " .cuse \0 gain pe'sonai
e xpe , ...nca in wortl i"'ll Willi and (le$lgn'ng
CIfCUflS will, I SUS(lect, ,,_ to WOfTY

aDou. a jet>. And many bII able to 'a,,-
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this eoper~ and ....,alale It in to the
slart o la new li,m o f their own.

There h_ been a lot 01 adS looking tor
....PPQf1 for tI"C~ colleges. with the
_I;'" that . mind II • t",tIle th"'9 to
waste. Well . it iln' j...11 black minds ""'iCh
Ifa being "'asted hefe. '" frighlening part ot
A""'lica is made ... p 01 peofIle w ith oood
minds wllO have been pus.hed into a li I. pat 

tem """och makes Iittle ...se 01 n."ir mIndS.
In lIehool. It is managing to oe' by vi.
memorizing enoug h to paY tests .nd
spend ing most etme waking t ime lIere""ng
around. dlinking Deer. and 50 on.

o...t 01 lIChool, one t.k"s a IOfl and gets
m&med. goe'!II home to tome more beer snd
Iha eWlr·pre sent television . Going OUI
means McOon. Id·s or Bu rger King • .or a
bar and an occasiofWll fnO'rie. T,,1evI1ion
laIles ..... 01mof;I 0111>& ...-I fQrentertain
ment. you·.... read !>ow many I>Qurs._k
thll aWlrage pereon is in "onl of l he TV set
Th",e's nolhing in thai lIehe<!u le lor ad
v.ncing one's ed...calion and e.pertise

The kid who gets InWllw!<l WIth S high
tee:h hobbY in school h... t lemeo odous ad
vanl&llfl. The<e .re no tlread lines for eiec
l ronics or comp ... ta r technici ans, only
Il>Qusands o t Iotlll .dver1ised in lhe papers
trom coaSI to coan The mlerocomPUl1If
lield COUld ....Iy proYOda t>an<tsomot ,n
come1l tor et leaSI 50.000 people w ll h lhe
.bii ity 10 repai' compuI",s, For a ham wilh
any blIckg'ound in digItal work. sucn as
RTTY, gettIng thll hang 01 comout.. '''9&''
IS. $Oilp.

And I don't Ihink I wo ...ld h.WI much
probl" m in Ilndrng work lor at leas t
100.000 programmers. Th.t wou ldn't lt1len
begin to scr. tch the surlace ""'ich.s de
veloping in softw..e fINds.

Thera IS no auy way 10 get out 01the ".
l he coontry has gotten Itsell into. Unions
• nd othef groups whO have gotten an edge
on the rest ot ...S .re protee:tlng thai edge

WIth vigOrOus politICal jlOW@f. PlIlt,ng the
pressures on the ...eakes t of ""ators. and
YO'" know who I mean .W a see lhflm boWIng

• nd scraping to the p.ress"'e g'o ... ps e.,.,ry
dey on Ihe ......S tlroa<:IcaslS. cl>&mpion,ng
the POOl' on the one h&n<1, and wIth \he
Olher nwrklng $Ur. they stly POOl' by gIvIng
as much IS poSSIble to the groups which
Ire gettIng more than thei, sha'a and keep
Ing the politicians in ctnee

Hams, 'I they don'l II<:rew up by wasting
thaoir goIdIIfl OP\lOf1unrt... to ....rn (and that
is whal 73 Is all about), WIll nIt1Ier ha.... 10
worry aboul joDs, I get. bit d ISCO... ,.ged
wilen I run into hams who spend 100% ct

thetr lime ...heezing~ repoNIte<s Of on
nets on lhe low band$. _ makIng .ny "t
lort to try somethIng ne"' ... and, al best.
wril ing In angry letters ...hen we presenl
ne'" ideas and technologIes in the
magazIne.

The leet is thai despll.llIe .Iighl grow'lh
01 amal"'HS, te_r Ih.n e_ .re ,ead'ng
."yham magazines at all. Plesse I~I me of
what ... Iue. ham is to him""U or to lhe r""l
01 uS illle not OfIly has t>O UnOefSt&ndlng 01
technology, blIl isn't ""en inlere,'e-d
enough 10 "'ad .bolIt it? You w.nt to Me

something inte.eating? AI the neot club
meeting u k lor a sho... 01 hands 01memo

be<$ wtIo are oa"ing • ham nwrgazone. I
thonk you'll be au""i5ed It !>ow many ar"
not only Ignor.nl Ilboul .mateur radio, but
.1110 have no reel Inle<eSI in learninQ

CI ... t>s.re a key to not only rej .........ating
amateur radio. blIt .Iso to get"ng OUrwl'lOle
tee:1InoloQy rTlCl'riflll ahiNd. Few nam Cl...t>s
are so dead th.' .t least one member 01the
c.uD isn't iniO RTlY, ASCII comm ... n,ca·
tions. packet radio. slo...·scan lelevlslon.

ATV. OSCAR. Of .am.rh'fIfJ diU"'''''t I,om
rag-chew,ng or Oll:ing. Get theM cI\.apI to
g.... a ,.Ik on the t ...n l hey are h....
lng, .. wilh SOme hlntson how lo loin in the
t ... n, II someone is In to buildIng. be sure
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they ha..e • Chance to show 0 11 """.,
they'.,., bu ill, You co... ld just gel some more

crub membitfs int",es ted. Maybe lIOJTIflOfl'
in the CIuD I'IU st.rted • lIfT\&lI elllCt.onlcS•

ham, or """" a comput.~lad tluI,i.

nesS . .. well. gel 'em to lell &vf!'f'YOM about
it. Help them and in lect Ihe Qroup wllh Ihe
entl'luSiasm.

We I\aYe "~~~~'lOUI POtlln tial. We I>&ve
one of the mosl I.SCinahflQ hobb,es the<e
is ... though thiS i l one 01 tile best kept
sec relS in thecounlry, il not the world . And
wll h lhe coming need lor people who
unOef'Stancl communication.. _ 1>&....
tile prospects been tIlItl. fQrusing a hotlDY
to provide a ,Iepplng Slone into DullineflS.
Thousands 01 new Dusinesses are needed
and will be formed , m.king thousands
_ millionai'otS. Ate you going 10 be part
01l he lun Ofone orrbcee ...atching tile ne>t
SlIp'" BoWl Qama with I eoId si. PICk . t
)'OU' elDow. wo ndering how come SO many
01yoo' ham I,lends .re geurng rich?

THE ULTIMATE EMERGENCY
Nuclear war is shll fflOnI 01• science tc

tion concept Ihan one which has to be fac ed
as a 'eality. Yet, II you've geefl some olthe f&>

cent ...allIahons of Ilia flitUllhOn, it iI gettong
otMoua tl'>&1 wan' to beI_ thai

SUCh I war ,s poulDle or not. _ can no
longe, ilIst reluse to tsce the problem,

About tive years.go there was a Illm on
lel8'Vt8ion wIIlch fII'Iowoed • comp:arilIQn of the

US and the USSR lIS tar at •~ eo·
ChaflQll was l::()nC<lffI<ld, The SALT 80'"
ment lI8I ... p • slluation ...h",e both counlrlee

agreed eettc purSIJa ci..il del""",, protection
01the cities. resulting in a sort 01......t.... hof.

t4>ge Situa.toon. 01 OOUf1Ie, Ru$&iI""'-"
Iy embarl<ed lIPOfl a rnassi..-e de .elopnMm 01
underground protective areas. We, on the
oth.... hand. virtua lly disbanded our civil
delen.. progtam. The est.....te "'as thai •nuc_ e.cnanga bet_ thll two count...

would problbly result in about 100 miMion
Amencans gelting kIlled as opposed to
per!laps only 20 million Runians.

No! only na..-e they lI8I up extensive pro.
teetoon lor t_ people. but • good deal of

It>eir manulactunng has been protected. And
thelf et torts have been oontlnuing. wltll one
recenl estenate that th"; , 100000s might toda~

be down to only Ii.... ' 0 ten milliOfl. Well.
these Iff! just tigutets. SO nit-plcl<ers can
argue t"""vahdtly. but lhe t.sIc idMol _

has been goinQ on should give us some
palo...

Well. the fflOnI the USSR oot~us
""'" moailn and c..... oeteo IM..-sures. me
fflOnI~ Is going to till thll need for •

well-oe.eloped enlelge"c:y communlcatiOfls
system. The only thing which Can keep uS
loget"", as a country IS the &t>ihty to keep

acme 80fI of comm",,'cationa bel .... n our
people and oor~ ". Willlout thai _
cea.. to e.isl as a c:oumry.

The FCC is nol unaware 01 this situa lion
and Il has ...- • majOr move to dO

lIOftI8lNng: aDout tillS grow"'O need tor ..
emergency comrnunicationl Iyslem """och
will till lt1IallaDle lor .ny ell reoge"cies. fight
on up IhfOUgh a 'uli·blown nuclear war. They
st arted wil h tile Nat ional InclIJstry Advisor
Commitlee OQiiCltj>l (NIAQ, lltr'Ul1i fIU(lCorn.

mott_ rna» up 01-.olutlt_ adri:s<;n trom
industry. n- NIAC Qroups na..-e been
Iround lor .......,al years but hi "" not been
very actIve or producli..... Po9fh8jlS the most
act.... 01 them has been the amateur radio

lIUtx:ommIItee d!Iing the Last two years.

The Commilsion in J.......ry set up. Long
Range ~anning CommllteefLRpc) made up
01t~ people I,om oor communicationS in
dualry. ThiS commiftee has been sel up. in

assl lOa. as • sleenng committee IOf lour
....amped N IAC subcommitl_. The.om lor
Ihis is the selling ...p of an inleg,ated
emergency comm ...nic.lions syslem.

Thoug h more .nd more 01 our govern
men' agenc ies . ,e .rranging to r Inl ercom·
m... nicationS dUrlng_genc~ lit ...allOfls.
nothing has been Ofg..iZed In the way of
an _.It inte<COfl"II1>Unicalionl system
between oo-nment and an ciVi lian r.dio
groups. There _ ms lillie likelihood l h.t
soch i1n o....rilll system will not depend
'-vily upon radio amateurs. In this I think
_ may t>ave a WIlY eocitong tutUftl ahead 01

ua. Anwrteur radiO 18 gettlflllto be perceived
as needed-by the go....rnment. by the
communlc.tions IndUslry, and by civilian,-

No nwrllllf how bad t ile battering. when
It•• dust St.rts to settle. lOme ham is go.ng
to (lig hiS way o ... t o t a C.Vfl , g rab his r.d io
out••nd see who is on the air 80 he cen
st.rt getting thIngS togel..... HTs and
moCIile rigS will be set up for local COf!I"

"",nlcallOfls. low·band ' igs tor I.ea . nd n.·
t ional communlc. t ions. The wo rld. wh., is
ten 01 it. ...1II want to know wh.t is happen.
Ing.. and l hechanc:as are th.1 it will be t>ams
who will b& tile link.

Ral her than w. it untIl we're needed lor
Ihis uItimate emergency, we' ll do better it
we get started now seUrng ... p the com·
municahons syslems we may need. Wa can
st.rt with """at _'ve goI-imptO'flnQ our
repealer systems. linking them U.rouQh
bolh microwaVll and lo...·band links. Bu t If
we're going 10 get ...ry lar w ith this , we 're
goong 10 hlt1la to 11M gainQ with -arne badly
neaded technical _lapmenIS. ....oIca
communicallons may do when Illere Isn't
much t'amc, bu l i l anyl hlng ..flous hap.
pens. ..olce c hanneis ...111 be qUick ly
sWlmped .nd _'re going to fINd high

spMd (l;g.'.l communic.tions. W" won't
have l hat unless we start WOfI<ing on it now.

Over the ne>t ta... yea's. I e>pect Ihat we
...ill be called upon tor .....ral Ih ing s as I
Qroup. First. it should not $Ufpfillol uS i l both
the government .nd induslry stitt getllng
senous aboul the need fQr the g'owlh 01
aml leur r.dlo. Tile need lor eng lnee-rs and
technicians for tile government and In·
dustry is; getting desper.te . nd no beller
source 01 fNlly Olldicated 'ee:hntcal people
haS Deen found th.n amateur radio. We',.

goIng to be called upon 10 slart • big move
ment 10 allraCI the 10- 1~yea r.alds in lo o ur
hobby. This meant ...... programs lor our
ctutlll. c:ooperatiOfl WIth Ioeal SChoolS, Ind

~~

Amaleu , c lubs . re a n.tulal tor setlinQ

up inlergro ... p comm... mcenone. In emer·
gencles il is crucial ' 0 malle it possible for
. 11 two.w.y 'adlO users to have tome cam
mon I,nk,

As a member 01the newly tormed l RPC
and also a member o t the p,iv.te r. dio
NIAC. I"" Ilarted I dialog WIth 11>8 com
munlcaliOflS Incl'IlS,ry le&lle<s. I nave good
reason 10 believe th.t we can e>peet '0 get

coope,ation wil h IndUslry and Q_nmenl
in developing amaleur radIO gro wth. I th ink
we ... gOIng to be .ble to s tart M tting up
soma repe.te<·'o-,.. pe~ller communicI·
toonl syslams via I IIe eonwnen::ill sa tel·
lites. USing spere cnan.....s. These ...ill st.rt
oul mostly ...ith .oice channels b... t w i ll
grad .... .ly change o....r to digital hlgh-spee<!
d\annels IS we impoove OU, technOlogy,

This isn' ""}'1h"'9 ..... can $eOouSly
taCkle w ith . bunch ot old men staQge-nnQ
around wil h Ih~ r waike's. We a'e QoinQ 10
ha.... to come to glips with tha need lor
young$te<s and fInd out how to alt.ee:t
them. W hel _ tl>&t is going 10 tak" • _
code l icen se or what is your proI)Iem. You
wo'" it oul and let me know 80 we Can get
some mo....ment ahead. I w i ll say Ihls :
Good II/ClI on tI'Ytng 10 e~pt.,n to kids wfl y
MOfS& code is importanl lor tile de..-elop

men' 01 tM needed high·spee<! conwn ... ni·
ca tions system. , .0' e....n tor ..o lce com·
municatlons.

SURVIVING EMP
Elecl romagnetlc pulse l EMp) is a part"",

01 .....elear DlutS. GettIng the tsc.. Ilboul
ItS ..tI«:ts on radio equipment is dlllieuh.
We read in _ places 'h.t SOliOostaie
eq ... ipment can be u pectad to destruct
an ywh",e within hund,eds 01 miles of a
tllast Then we reall that. hell• • 11 you have
to do II w'/lp thlflQsln loil to protect them.
Trulh poabaDly 1_llOfTlew"",a in between.
tl>Qugh _ to ward ease ct destrUClion
than esse ot protection. Since II looks &8 it

t"" government is goinQ 10 till Iookln{llo
amaleu. radio for communielltiOnS _

.11 e1.. l&ils. _.,e QOInQ to do our best to
get the most aecu"le infon'fl. 11on on the
aubjecl we can, despite cloaks of sac'ecy
which seem 10 be Ihrown up aroond the
subjeel. We really have 10 know .1 _ Inl

going to do the 1Ofl·
When delee:tors broughl us the I.test in

SoViet IIQhte' planes, 0"" techn ical peop'"
had a mllfry I.ugh over trle Pflmlt ....ness 0'
tile communications equipment. ImaQine
belng 110 tat in antiquIty th.' lhey _ still

...sing tubes! Golly and ha' de h..r hi"
The smug chuckles turn ed sour when

8Qmeona got 10 thinking . bout i l .nd ran
tomelestS. S...a enough. tube gear i. I~
to au....... SIIrpnsingly large blasts of EMP
and Slill oome OUI W()fIIlng "ne, Thus it.p.
pears that i t is gelt",g ti me 10 go back to the
old workbench and r.. lnvent lube ,adios
.nd .nylhlflg elM _ w.nt to be usable

.Iter. noc"" Dlast in space.

The t<.nSIStOf came just al the tIme
when we were slarting to serio ... sly design
I 'u ly minial ... re tubes. Oh, we had some
"""II tubea deSign<!<l fQr wI.lime pocket
spy 'adIOS and lor _rtng.,aod ampl,loetS.
W" ...- some smalt "acorn" tubes tor
VHF p... rposes sllCh .s the 955-9 eeries.
Those c.me along In Ihe 4Os. 6y 1960, we
had evan bener .... HF tubes in the nuviator•
and lhen tubes -.tptl&sedOUI. Todayour
m,niat ...riZation tee:hniq\1e5 ara such thaI
we probably can design some very small
tceee 10 be use-d in EMP·sale ,adio s, and
perhaps Ihis is somelhinQ in which lhe

go,e''''''''''t should in.,.."t.

tn ,he mean"""ile. tlla rf!'!l' 01 us~ to
kno... il there is any way to prolOCt our
,epealer transmitt ers and racel ve,s, ' he
coetrcr circuils. and ""en oor d;gltat RTTY
IJ>d <:QfTlout.. cirCtHts SO they will stIli be
.round .fte< a IlIrprise.

II _'re going 10 be limited to l ube gea'
.fter an attaCk, the type 01communications
_ WIll till able to provide is going to be
totally dllterent than II _ can use digItal
equipment. which would make it pree:tlcal
tor uS 10 develop high~pee<! a...tomallc
relaying anywhere in the COunlry. II any

reade's have oood solid inlOfmation on

''','' let's start ""linQ it Pteasa. noconjec·
ture or g ...........

One ot the pioblems involved In getllng
h. rO in lOfmatlon on Ihese pu lses, beyond
trle restrictions of secracy, iSlhe dl "icu lI~

01 simulatIng them tor tesllng , Indeed.

tt..e is no test site yet available """icn can
d ...plicate l lIe shof1 inl....... PlIise involYed
A tes t site In New Mex.co has been able to
gene,ale an EMP bydlscharging 160 Dillion
Watts of~. yet Ih,s pulse is probably

Ilbout ",...Ihlrl! of what _can a>peellrom
• nuc..... Dlast

Tt>e PlItse Iravels particularly well in
space, 110 it is poss ible lhat one Of ' wo
l>ombs detonated out there could ...ipe oot
mosl 01 the synchfOflOU$ WlelhtotS. W,lh an
Incr....song amount of our communications
tilling routed via lhese bi'ds. th is could
SC,ew things ... p sUbSlan tiall ~. ThaI'S ...hy,
in makinQ iong-.ange em",gency commun~
caiiOns plans. .ttemat...... to wtelhles
mUSI be conllide>ed ...., de'teIoped

The JanuarytflltlN.ry issue ot &,."ce

8J magazine had an artic'" covering the
.ubiect il you w.nt more detaIls.
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Hertz .. . Marconi ... Armstrong ... they all would have read 73. Why?
Great pioneers get their ideas from great pioneering articles. Armstrong read detailed

accounts of Marconi's Cornwall to St. Johns transmission. Marconi was inspired by an
artJcle about the experiments of the late Hein rich Hertz . And Hertz was gutded in
his experiments by the theories of the English m a them a tician Maxwell.

Throughout its 22-year history. 73 has been a leader In the field of ra
dlo communications, publishing more articles that helped to pioneer
new areas of amateur radio than any other ham magazine. Articles
on single sideband. solid state. repeaters. narrow band ;;';:;;'- r -
communications. satellites . . . the lis t goes on and on.

Today. the sptrtt of the pioneer Uves on In each
and every issue of 73 .

You need 73.
You need it to keep u p with the la test radio

n ews. You need it to stay abreast of the most
recent technological developments. You need
it to find out what your future rig will be like.
and how you can modify your present rig to
get more out of It . and what the word is on the
latest gear. contests. OX ... You need 73 to
h elp you be the best ham you can be.

And who knows? Maybe the pioneering arti
cles In 73 will inspire you to heights you never
thought you could achieve ... right up there
with Hertz. Marconi, and Armstrong.

To order simply ffil out the coupon
below and send it in.
or dial toll free

1·800-258·5473.

335.6
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I want to be a pioneer. Send me 12 Issues
of 73 for only $19.97. ==~~;:::dnlW'rlon USbilnk

73: Amateur Radio·s Technical Journal
Subscription Dept., P .O. Bo" 931, Farmingdale NY 11737
y...,.l\rst -...e W\lI amve In 6 to8~,

Car<!# -:--:- --::_----:::- _
Interbank # Exp. Date
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With LIVING ON A SHOESTRING: A Scrounge M an ua l for the
Hobbyist . Almo st an yth ing yo u f ind can be put t o g ood use if
you fo llow the t echniques o f a master scrounger. George [ wing
shows you how t o :

• Find electronic parts e Lo cate tools and other surp lus
e Scrounge by the rules eRead up o n scrounging
• Scrounge a vehicle eScrounge a place to li ve

Cartoons an d case histori es of scroungers add a humorous 0
touch , With LIVING ON A SHOESTRING, you can't always get (iJI al Ill." i •
so mething for not hing , but yo u ca n certa inly get it for .,__ _ __ ;:;:L

I YES, I want to scrounger 335B6L I
less. $ 7 .9 7 So ftcover . 7 x 9 , I 28 pp . approx .. 1 Send me __ copi es of LIVING ON A SHOESTRING . I

ISBN 0 -88006-0 59 -X I Enclosed is $7 .97 (BK739 3) per copy plus S1.50 1
(,-,, 11 TOl l FR EE 1-800·258·547 3 for credit card o rders . Or mail your I shipping and handltng. 1
o rder with payment o r complet e cred it cere jn forrnarlon . Incl ude I 0 MASTERCARD ~nk " D VISA 0 "MO:. l
S 1.50 fo r shipping a nd h,-"ndl ing. Send to : I Card' Expjre ~ 1

Wayne Green Inc. I Sign.-.ture I
At fn: Bo o k Sales I N<lme I
Peterborough. NH 0 3458 I Addre~~ 1

A W<lyne Green Publ ic<llion Dealer Inquiries Invi ted I CilY Stale and l ip 1----------------------_.

MAKE SAVING MONEY
A WAY OF LIFE

print N E Waddress here:

Name _

MAGAZINE
80 Pine Street Peterborough, NH 03458

800-343.0728

•

Selling 73 Mag
azine will make

money for you. Consid
er the facts:

Fact 1f1 : Selling 73 Magazine
increases store traff ic - our dealers

tell us that 73 Magazine is the hot
test-seil ing amateur radio magazine on the

newsstands.
Fact H2: There is a direct correlation between

store traff ic and sales-increase the number of people
coming through your door and you'll increase sales.
Fact '3: Fact #1 + Fact .2 = INCREASED SALES,
which means more money fo r you. And that's a fac t.

For Information on seil ing 73 MagaZine , cal l
800-343-0728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 MagaZine,
80 Pine s i, Peterborough, NH 03458_

Zip, _State'_ _

C. n.d• • nd Melico 522.97, US funds, Foreign Surf. ce 539.97;
US funds, drawn on US banks, ForeiKn Airmail , please inquire.

If y ou haw no label handy , print OLD oaaress here .

o h lend my subKription one . ddilion.l l ye. r fot" only 519.97
o hyment enclosed 0 Bill~

MOVING?
let us know 8 weeks in advance so thai you won't
miss a single issue of 73 Magazine.
Attach old label where indica led and print new ad
dress in space provided. Also include your mailing
label whenever you write concerning your sub
scription. II helps us serve yo u promptly, Write 10:

18 . Subscription Department
magazine P.O . Box 93 1

Farmingdale NY 11 737

I
I
I
I
I
1<::
I ~ Name ----- - --------
I ~ Address; _

I ,<i:_ Ci ty, _

I -e

I
I
I Address; _

I Cit y Slate Zip, _'--- J
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Code Tapes
any four tapes for
$15.95! $4.95 each

13+ WPM _ CT7313_ Code g'oups~,n.al a bfrSl< t.
per so you ,.,11be a t ..se when you SIt dooon on I.onto'lhe
sl eel~ -eyed ga-nment ,napeclor ano he s tatts a.Id,ng
you pla ,n la ng uage II on ly 13 per . You need tn>s e xtra
margin 10 o_come tne pa niC whic h IS um_sal ,nIne
lesl Slluat,ons . When you'"" spent ~ou. money ano lime
10 la"e lhe lest . youll l han~ '-_ you had th,s back·
brei-lung t_

" BACK BREAKER"

20 + WPM _ CT7320_ Code IS ", lIat gelS you when you
go !Of the b"a class license. It is so embarrauing .to
Plnlc o ut Just because you (lldn'l pfep..e you ' sell w,'h
Ih,s ta pe . Though IhlS is onty one word fasl ef , lhe code
g,ouPS l fe so di lllcull lha t you '" a lmost lall as leep eopy·
'ng lhe FCC s tu ll by compan$On Use<s ,eport lhal they
can 'l beI_ now ..sy 20 per really .. . tth th,s larttaslic
one hou' tape

" COURAGEOUS"

" GENESIS"
5 WPM- CT7305- This is lhe beginn ing ta pe IOf people
"' hO 00 not know the code a t a ll. II lakes lhem Ih'ough
lhe 26 letters. 10 nu mberS and fIlICBSNfY puncluatoon.
complele w,th pracllCe ev«y Slep 01 lhe "'a y u .."" the
newesl blitz te.cf'''1ll tecl'ln0QUe8 , It IS a tmost """ac·
ulOuS ' In one hou' many P80Pe-onclu<llng kids of t-, 
a re a ble 10 masler lhe code. The ease of learning ~,ves
con lldence 10 beg,nner s ",ho m ight olher wise drop oul .

BACK ISSUES_ Complele you. COllection; many are
prime col lectableS now. classics in ltIe field! A lull e<*
Iectlon is an "",aluable QOI11Pel idlum of radio and eIeo
lronlc' lulOWledos '
13300 13 BACK ISSUE- BEFORE J ULY 1980

..... , , , , , S 300
133!lO 13 BACK ISSUE JU LY t960 THRU OCT. 11181

.................... ........ , , , , $ 3,SO
133!lOP 13 BACK ISSUE NOV 1981 TO PRESENT

......................................" S 3.50
131Xl!1 13 BACK ISSUE-5 YOUR CHOICE

............. ._ _ _ SI0 .15
73010 13 BACK ISSUE- l 0YOUR CHOICE

........... ................................................... S18.00
13025 13 BACK ISSUE-25 YOUR CHOICE

...., ,,................... ........•... ......__ S21.00
13125 13 BACK 155UE-25 OUR CHO ICE

................... ........... ......" S,. ,OO
Shipp ing: Please add Sl .oo pe' magazine , O'de" o .
len m agazi nes 0 ' I_ nly·f ive magazines add S1,SO
per Of""'.

"THE STICKLER"

25+ WPM_CT73~_Th, s is Ihe ta pe fOf llIal s mall
g'oup Of overach'~:;:f.ha m, wllO ",ouldn' t be conle nl lO
S,mpiy 881'51'1' lhe ' eQulrements 01l he Exira Class
eceoee U's the tOUQheSl t ape . e ·"" gol a nd wel<eep a
permanenl f,le at hams .....no hI.e maslered rt. lei us
know "''''''" you "e up to speed and ....·11 insctlbe your
name ,n 73's CW '·Ha tl 0' ~_. "

" OUTRAGEOUS"

1+ WPM _ CT7306_ flI,s 's the pract ICe tape tor lhe
N O'f1Ce and Tec llnoc,an hQen...." . It IS made UP 01 one
solid hou. of code. sent Illhe ofllCial FCC standat<l (no
other tape we·. e he,a,.o uses these s tandards. so many
people Ilunk, the code "'hen they I" suddenly-under
pressure-faced "" m c ha rac lers sent a t 13 ",pm a nd
spaced 10' 5 wpml. This ta pe IS nOI memo'i ~able . unlike
the za ny !i wpm tape, s'nee the code groups are entorely
'andom chlraclMS sent in g roups of h'e .

••
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STUDY
GUIDE
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For Your
Ham Shack
73 Magazine

Binders

sw r.. y

• Prese"'e a nd prOlect you' ccuecuco lor a I,!e l,me'
O'der lhese handsome ' ed b,nde' s "" tn goid lerreflng
S7 50 IOf 1.3 'Of 121.75. 6 fOf $42 .00. (Pos tpa,(I wll n,n
USA. pluse add S2 SO per Of<ler OUlsode USA.J Chec. or
money ~S only, roo pItOM or COO I)r(Nor$ 73
Binders. P.O. BOll 5120, PhIladelphia. PA 1''''.
·~-Abo.... a ddl-.... (ot BlAd..n OIUJ'.
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GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M. Daniel N8RK This is the
comp lete gu ide to the General License.
Learn ing rather than memorizing is the
secret. This is not a question-and
answer guide that w ill gather dust when
the FCC issues a new test. Instead, th is
book wi ll be a helpful reference, useful
lon g after a ham upgrades to General.
Includes up-to-date FCC rules and an
applicat ion form. Order yours today and
talk to the world. SG7358 $6.95

• NOVIC E LICENSE STUDY GUIDE_ by Timothy M. Daniel NeRI(. He,e Is I tle most up to dale novice
guide e vailable . It Is comple te wtUl lnlormatlon ebolJt Iaa rnlng M.Of8e Code. has the la te$! FCC amS leu'
reg ulations and I current FCC appIlcalion lonns. Tr"ag.uide ,. fIOl a questiof\lanswer memorization
cou.... but ral It emphaslzes t.... practical aide 01gett'ng a ham license and PU""1ll a s taloon on the
air. II ..Ueets wllat the FCC eI pec1s a N~ 1(1 know Wllhout~ a lter page of d ulll heOfy. TIle most
current in lormatoon s till ava,Lable at Iasl year'S prQ. 007351 $4.\l6..

a NOVICE STUDY TAPES - II you are just gell,ng SliUted in ha m reee , you 'll f,nct lhese tapes .nct,spen
...ble! This up-IO-IIIe-mmule revis ,on 01llIe 13 Sludy Cou'se is the perfec t wa y 10 Iaarn e"'ryIhm~ you
ne<ld to breeze th 'o ugh th e Novice w, ilten . u m. Theory, FCC ,"Oulat ion l , and operating s kills are a ll
co""'ed. a nd you 'lI be amazed at ho w las t you learn using these tapes '

Onee the lest II behind you. tllese tapes w,11go , ight on being uselul, beCa use Itley are packed w,1II 1M
latesl informatoon on selling up you' o wn ham slallon . and ge lling on lhe a"

Thousands OI people ha""d,~edhow easy ~,ng from caS_ ie C8fl be-Of"" no w and ente<
lhe lasc ,nat,ng WOt1d 01 ham 'adlO' CT7300 Sel o f 3-St5 95.·

Soent ,S1s hiI.... proven thaI you IN rn last.,. by lIS1en,ng I"an by re.ad'11(I beCause you can playa cas
selle la pe a- and 0_ ,n YOU' spare I,me- even """ Ie yOU're o"...ng ' You gel rno<e a nd more ,n lo
each lime you llear ,t You can 't proorns ",,' hou ' solid fundamenlal s . These I"rlle hour-long ta pes g ,,,,,
you s ilihe bulcs '1'0 \...11 need 10 pass Ihe Nov'Ce exam &a s> ly Yo u'lI ha"" a n unOe<sta nd,n g 01tile ba
SICS whiCh "" II be Inval ua ble to you IOf t he rest 01 you' 1,ls' Can you a!lo' d to la ' e you' "10"' "", e xam
","thou l "'Sf IOSle,,,ng 10 meee lapes?

Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

• QSL CARDS- 73 "",ns OUI a 'anlasl 'C"'18'8 o f QSL
cardS at abOut ha ll the cost 01ha. ,ng lhem done else
",he re because llIey are run as a fill·ln belwe<ln PUnl ,ng
bOO~s and emee ile ms ' 1'1 t he 73 Pro nl ShOP, 2SO S lyle
W-OW02SO - for SS.95 ' : SOO Sl yle W_QW~_lor

S13,95 ' . 2SO Sly " K_QX02S0 _ IOf SS95· : SOO Slyle
K_QXOSOO; 2SO Slyle Y-OY02S0- IOf 18.95' ; 500
Slyle Y-OYOSOO-'or S13 95' Allow $-.- 12 w~s lor
" 11.ery ,

LIBRARY SHE LF BOXES - These " u,(ly whi te corru
gated. dirt bo xes each hold . full yea ' 01 73, Mlcrocom·
purlnp or 80 MICro. With you r crcer. 'eQuesl self·
slic ~,ng ta bel s 10' a n y 01 th e 10 Bo", ing ; 73. MICfOCOm·
pul l"Q . 80 Micro. CO. OST. Ham IUdlo Persona l Com·
twtinQ. FlM1Jo Elecfronic•. Interlace AfJ-e. and Byte,
Ol'der I _BX100ll-10f sacc-:or"'" 2·7_ BX2002_10f
Sl .50 each ' ; O«ler 8 Of more- BX1002-tor Sl25
each · .

I V\I Jlo BooKSHoP
73

New, updated editions

license study guide and novice study tapes.

of our famous novice

FOR TH E NOVICE

-u se ttl. order card in this maguin. o r Ilemize you, order on a separate pi...e 01paper and mall to: 73 Radio Bookshop • PetartKtrough NH~58 . Be sura to lncll,lda cfleckQf
detailed credit card informa ti on . No C.O.D. orders eccectec . $1.50 to. the II rs! book, $1,00 each additional book 10' U.S. delivery and lorelgn surtace. For lo.e lgn airmail $10.00
per book. Please allow 4- 6 weeks fo' de livery . Questions fegardi ng your order'? Plea se wr ite 10 Custom er Service at the above addres s, (Pri ces subject to chtnge on books 1101
published by 73 Magazi ne.)

'-----FOR TOLL FREE ORDERING CALL 1-800·258·5473----..-'
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FOR THE
CONTESTER

THE CONTEST COOKBOOK_ Thi. booI< _IS lhe
S1tC1lIIS ot lhal e1lle \IfOUII ot operalors who lop 11M lis l
.......... lro.e conles1 results .'" putlIis/'led. 11 conta",s
del.iled SuggestlOAS lor 1ro.e 1,..Hlme conlesl", .s wall
as tips for the adya nced operalor. Domestic, OX. and
specia lly con les ls are ell disc ussed. comple l" wllh
photOll.aph. a nd diagram, showing the equlpmenl and
operating aids used lly the lOP !SoCOf"S. For the SetIOu.
conlest... BI<.7308 $5.95.

2 NEW RTTY BOOKS
WORLD WIDE RA DIO TELETYPE STATIONS IN f RE·
QUENCY OROER-8Ih EDI TtON Complied lly Unive.·
..I Eleclronics. Inc. COnlalns2198 Irequ&nCiea 01 sta·
IlOAS Ihat he... bee<llogged ,n 1962. Frequency. ca ll
,Ign, name 01 . Iellon, rru COUnlry symbol . limes 01
reception a nd delails are included. All l(peS 01 RTTY
sl a llona ere IiSled including SChedules 0 82 presa a nd
ne ws age nc ie s o perating on 637 frequenc ies, Inciudes
77 meleo'0lo<;llcel sl.tlons on 279 Ir" qua nc i8S. Co"",r,
.11 RTTY Slat'OnS I.om 3 MHZ 10 30 101 HZ, 011', metro.
g<l\/1tfflmenl. military. diplomatic. COV1t.. a ll lI1tf'Ilces
ThiS i. lro.e mosl accurale RTTY liSl ll\1tte i. and a muSI
for lhe ....iou. RTTY enlhusi.st BK1270 $10.95.

WORLDWIDE RADIO TELETYPE CALL SIGN LIST OF
UTI LITY s TATIONS _ 81 h EDITIO NCo mpil ed by Univ",·
sal Elecl.on lc • . Inc. Contains mo'" than 4000 call
algns in alphanu""",ic.1 Ofde<. AII IJP8S 01 stallons ere
liSlIld. 183 ullilly s lallon mnemoniCS and na....a~
";alionl. Plus .bb<,...i.lions for '''II1ona1 st.llIS in
Aus l,a lia, canada. USA a nd USSR. All ITU Symbols
deslgnaling counlries 0' g1tOgrapl'lica.1 ereas. Tsble 01
encceuoe o f Internetional call .Ign seri es. Reyised
.ad io ragulallons on Indan lilicatlono! Italions ,lnclud·
ln g lormatiOn 0' call signs , All services listed ,
8 1<1271 $4.95

THE 73
======~ TECHNICAL

LIBRARY

THE 73 TEST
EQUIPMENT LIBRARY

RF AND DIGITAL TEST EQUIPMEN T YOU CAN
eUILD-BK1<M4_Rf bU'SI. tuncucn. squa.e .... ve gen
a ,alors. ..riable lengl l'l pul, ,, ge ner.,o,,_ loo kHz
ma.ke r. Hand ,f sweep gene.aforl. a ud lo o ac. a ll.f .ig.
nOlI in jtIC lor, 146 MHl l ynl hes lle l, dlg lle l r' adOul. lor
co u nle rs. se ve.al coun t.... p.e"ale'. mic ro ......
mel"'. etc. 2!>2 pages. BK1G« $5,95.'

858 ... THE MISUNDERSTOOD MODE_ lly Jamas B.
Wi lson. Single Sidebanod T.ansm lssion . .. lhOusands 01
us use II ...ery day, yet II .emalns one 01 lro.e IaaSI
unde,s lood lacel . of am.'eu' . adio. J. B. Wilson
PlItHt'lIS _ .II ....thods o f 8>deoll&nd geneta tion , .....
p ly illwt'.led "" Ih chsort• • nd sch1tmalics. whicI'I ill
enallie lhe ambol iOus reade< to ConStrUCI hiS own SIde
band generslo< . A must lor til" Technically·se rlous ham.
BKT351 $5,50 .'

ALL THREE OF THE ABOVE
ON LY $4.95 ORDER LB7365

VOL. IV IC TEST EQUIPMENT- Beco me a lro uble ·
ShOOling wiza rd ! He.e e 'e 42 home conSltuction proJ·
ects tor building 11ISIequipmenl to wo<1< wllh your ham
slallOA .nd in .....1C'ng d lg,la l equipm1tfll . Plus a
Cumu la l lve Inde1 'or all lou. volumes for ,he 73 TEST
eOUI PMENT LIBRARY. LB7362 $1.95.'

PROPAGATION WIZARD'S HAND8OQI(- lly J . H.
Nelson. When sunwots fiddled lhe wortdwlde com
municallon. networt<s o f Che 19<1Oa, John Hen')' N" taon
looked 10 llle pla ne lS for an e nSwer , The .esull was e
lheory of propagellon loree.stlng baS1td upon Inler
pl.nelary alignmenl lhat made 11M a ulhor 11M most ••
ha ble Iot1tcasI.... ln America loday. The book jIftIVIdea.n
enlig!l11!'t>8Cl1OOk ' I CQn'ItnIIf'IlcaliOAt pas!, pt1tS1tt'l1, and
lUlU" as .,,11 as leeching 11M art of jlf'Opa.g8liOn
lorltCasting. 8K7302 $6.95,'

VOL. III RADIO FREQUENCYTEsTE RS- Ra<.! Io frequen
c y waves , tne common denominator of a male ur ' adio .
Such Ilem. as SWR, antenna Im peda nca, 11f\8 Imped
.nce. RF OUlpul, and lieid . Irengl,.,; delailed in~lf\lCllons
on lesting eeee 118fT\$ inclulJ&S aecllOAS on $I(lnal Q1tA"

...tOf&. cryslal c.sllbtalOf'l, grid dip oscillalors. notse I ,."::;;~---;;;;;;~~;;;i--------l
l e n e r. l o ••• d u m m y rceoe . ,nd much mo.e.

B7361 $1.95.'

VQL II AUDIO FREQUENCY TESTERs - J am-pac ked
wllh a ll kinds o f . udie frequenc y las t equ ipmen t. II
you' in to SSB. ATTY. SSTV, etc ., tnisbook ls", mus, for
you a GOOd boo!< lor hI-ii addict. and e .perilnenl....
100! LBr.l6O $1.95.'

TOOLS G&
TECHNIQUES

FOR El.£CTROI"l ICS

BEHIND THE DIAL- This boo!< e.pl.ins . In de leil,
wha l' s g",ng on on a ll the frttq..... ncie •. from shOrt ye
up to mlcrowey• . It gl,," lhe reader a good ideaol hat
he can lind and _ a to lind II, includIng some of lro.e
sec.at staloons weh as the C.I.A. and tro.e F.8 .t.
EYety!h.ng i. CO¥ered S/'fOtf ot mlcfow.ve monilorlng
Anyone Inl"r"Sled ,n pu'c!laslng a SllOrtwa... 'ece<ver
SlIOuld lIava a copy 01 Ihls boo!<. sUf'feiliance, st aiion
layoul conSlderalion, .ntenna I ystems. Inl"rface, end
Ihe e le c l ro m a g n e t lc spec trum. ar" included
8 K7307 $495

TOOLS & TECHNIQUE S FOR ELECTRDNICs _ tl1 A, A
Wicks i. a n easy.to-understand book ...,illan fo. lhe
beg inning klt·bullder as well as Iha e . pe,ienced 1IOll
byl.!. II has nu""",ous piclu." .nd descriplions of lhe
sale and correcl way. 10 use basic a nd specialized tools
to< eleClronic p<ojeocll. as -...II as SPeCialized mel'"
*Ofklng 1001. and lro.e c hemi0c81.lds whICh a'" used '"
.epai. !OI'tOps. 8 K734lI $4 95. '

70 YEARS OF RA DIO TUBES AND "ALVES- by John
Stokes "G,ea" the best book on lhe history 01 'adio
lubes Ihat I've .ve,'""!" ,..ed 73', tee hnical ftd itor,
Wr itten by an a_perl who has been I"vol_ad In rad io
'Ince '29. th i, book will be of special Intereslto ··old·
limer," and will P'O'Iide thoSe )'OU"lI8' iiams w ll l'l •
unique sense of the hislory of their hobby. 811.1212
121.95

EVERYTHING YOU ALW AYS WANTED TO KNOW
ABOUT AMATEUR TELEV ISION, (but ~.. af•• 1d to Uk)
- By Mike Stone WBClQCD. This bool< Is a complete
guide to selling UP your own amateur radio teIeYision

INT£IlFEREHCE HANDBOOK_ by Wilham R. NelllOfl, st..l lon. It contalns-A hlslory. w~t eqUipment ~
WA6EOG- This ,u"ely handbook cOO'Itt• .-.eIY t ype 0 1 need. 'rideo IheofY, cameras. <ecotdlIoa, tlQhling.~

THE HEW weA THER SATELLITE HANDllOO II. _ by D< . RFt prOb...... II'KI g'ves yOU II'>e $OIuliOtll Wosecl on etlecl"_ndAtvDX~.mol)l"FSTV. ATVreputl!f$.
Ra'pn E T;r.gOllf1 WB8DOT, Me re IS tr.e completely u p. practlc.1 e _pe.Ience. eo-s interlerence 10 TV , rMlio. ATV groups. building projeCls. Int equipment . dN.lerdl·
d .led and reYlsed edi tion conlalning all tr.e Informs· hl·Ii, lele phone. radio .maleu r. comme.cial . nd CB reclOry, a c umul s llve ind8. o lov.. 1000 a n lc les on . m. ·
tion on Ihe mOSI sophistlc.led a nd e lh,cllve space· equipment. Po wer line Inled e re nca IS covared In dapth teu r TV and much mo",. Thll II 11M n_, 1982 -.1111on.
ceett no w In orlll\. This boo k se"'es bo th Ihe e .perl· - hOw 10 1000" e It. c ure ii , wo,k with Ihe pubnc , u le ty From the pullilshets of Am.teur Televis ion M. gllzine ,
anced amateur satelille enlnuSISSI and the newcomer. prec.utlons. ho w 101.aln RFll invesligalorS. Wrill en by BK12"'1 $9,95
II Is an IntrodUC1lon 10 $8t81111. ....Iching . provlding.1I an RFI e_ pe., wilh 33 years ol e_~Ier>Ce. Ih il p'Of u_
11M intorma"on 'equlted 10 constrUC I • complele a nd Iy IlIu s l••led book IS packed wllh p.ac tic.1 . ...y·to- WORLD P RES S sEAV ICE fA EQ U EN C IEs - b y
h igh ly e!lec l ..e g.ound SIa l IOn, Sotid !lard...a re und..stand ",formaloon . BK1230 $8 .95.' Thom... Hartinglon C.n·1 ....il 10 lMar tr.e _Ing
designs and alII...... InSI'UCIIOAI neeen.ry 10 (Ioperale news. or a,e you wondering a llOut 11M new. Ih. t you
Ihe equlpm.nl .re included. Fo. e.pe u me nte rs ...hO OWNER REPAIR OF RA DIO EQUIPMENT _ by F.ank . r" n 1 he.rlng? Rec. lv" Ily Radio h lelype (RTTY).II
. ' e ope' .IIng .t. IIon., Ihe boOk det. ils.1I procedu.es Gins K6 RO. He' e '• • book thai Will teac h you .n ap. Ille wo. ,d ne ws and IIn.nc l.1 h.ppen lngs I,o m Ihe
n" casury to modify equipment lo r Ihe ne '" ••, Ies 01 proach to lroubleshooling wllhOul , ""ac k lull 01 te s l ...o.ld capilolson , 24 hOur a day bn is . Tl'lis boOk gives
spacec.a lt. Amaleu. ...ea ther salelli te . Ctivily .e p.e· equipmenl. Written in • ,..,•• tl.... non-m. them. tICaI you Ihe frequenc ies and limes 01 b<oadca s l 01 SUCh
senll a unique blend 01 IntereSIS encompas.ing 81ec· sty", it will ....c:QI,I'8(/e you to succes-stully fl . you. own new-. sefYicn IS AP. OP!. Reule .s. TASS. VOA a nd
tronICS. meteorology . nd nl.onaulic'. Join tro.e po.... "II P1ob1ems 80 10 90% o f the I' ...., Even II you don'l London Preu. Also included is a n inl.oduc Uon 10
leged f"... in ...alchlng Ihe spectacle 01 e.nh as seen .... nl 10 h• . you c.n Ie.m , 101 . llOut hOw Ihings *Ofk RTTY With inform.tion on eqUipment, .nlennas. 'bb••
I. o m sp.ce on you' o wn manllo"ng equlpmenl , .nd faot Add 10 you. bb<.ry . nd pe<sonaf e.pet1 lse vl.lIo nS-eYerylh ing you need 10 gelst.ned in RTTY ,
8 KT363 $8 95 ' BK t310 $7 95 ' BK1202 $7.95'
' Use Ihe order card in tl'l is mag...;n" or Ile m ize you' orde r on . sep a ,a te p iece o l paper and ma ll 10 : 73 Rad io Booksho p a Pale.borough NH 03458. Be su.e to Include check or
delalled credl l card Information. No C,O.O. O.de.S accepled. $ l.!iOfor Ihe f"st booi<. $ l .ooeac h add illonal book lo r U,S , delive<y .nd lore 'g n su, Iace. For fo ,e lg n a"m.,1 $10.00
pet book. Please allow 4 -6 w_s tor delive<y. Queslil)ns .ega.dlng you. orde<'? Please ...rile 10 Cu Sl0fTl8f SenliCe at lhe .bo... address. CPricea subjecllocha~onbooksnol
published by 73 Magazine.)

'-----FOR TOLL FREE ORDERING CALL 1-800-258-5473- ---/

HAND BOOKS FOR
t\E'1J\ THE HAMSHACK
AMATEUR RADIO CALL DI RECTORY, " Ul 983 Edltlon.
Com piled Ily' J ack A. Speoe. N1BIC and AShOk K. Anand.
H",e il I•. a nd al a prtce you c.n a lford ' A direclory o f
0¥8t 410.000 radIO amaleu.. In lhe Uniled SI.I" (.s
licensed lly Cro.e u ,s. Gov'~ Completely updated lot 1983.
E.sy 10 handle 8'" ,,'ltotmal. BK1~ $14.95

THE TEN METER FM HAND8OQI(- lly &oil Heil K9EID.
ThiS ha ndboo!< ha. been pullliShed 10 hel p lhe Ian mat'"
...IhuSlut leam more about Ihe m.ny malhods o f cee
Ye.s ions and Iric k' llIal a", used 10 meke axl,llng unlls
work beller. Join lhe g",. 1~Iin"""," o t 11M woOd on len
FM and enjOy tro.e lanlasllc amount ollvn In COfftfTIUfIi.
c.sting wllh . ....1...... stallOnS woOdwlde on ten tl'Hltat
Flol . BKll90 $.U5.·
THE COMPLET E S HORTWAVE LISTENER'S HANI).
flOOK , 2nd EDI TION lly Ha nk Benne" and Ha. tY L.
Helms . This com p'ehen. ive volum" conlaln s 'oad s o t
n.w Inform.lion f.om a ll over lhe world o n tIM la le s l
develo(tmen l' In SWLlachnology Clubs , assoclallona.
Pfac1ic" .nd s t.llons. A I~h gu ide 10 sl.t lon . 01
Ihe woOd by gen..a l contlnenl .la..a and Irequency Is
inCluded, B1<.12.1 19,95

THE PAACTICAL HANDllooKOF AMATE UR RADIO fM
AEPEATERs _ lly Bill Putema k WA61TF (auIl'lor 01 73
Magazines monlhly column "looking Wesn Thl. II l ro.e
boo!< to< tro.e VHFIUHF FMe<. complied from malerial
lub""lted by Oy••• hund'ed Ind lvld u . ls . clu bs.
org.nin1lon••nd equipmenl ........Iacluf8fS. A ~muSl

~ve~ lot you< ha m ""ack shelf. BK1185 $ t 2,95,'



COOK BOOKS

TTL COQK BooK - by Oon Lancasler, hpla lna ",hat
TTL oa, hO", It workS, end hO", to U.e it DlscUllsel prac·
l ,ce l epphcations. such a. a digit al counte, end dis
ptsy syslem. events counter. e1ecl'onic slopwatch.
d ig ota l vonmet a r an d e d igitel l ec ho m eler.
Bl<l0&3 $9.50."

CMOS COOKBOOK _ by Oon Lal'lcutel , Delail. the
appllcelion 01 CMOS. l he low oo",er log iC ' amity
su ltebtelOf mOil eppllcalions p,eSlln ll y dominated Oy
TTL. ~u"tId readong fOf e-very aeriotJs d ig.tel e. 
1l'lI"""""er! BK 101 1 $TO.5O."

TVT CooK BOOK - Oy Oon L.encastllf o.SC"OII. thoe
use O. ill Ilandiilrd 1, lev ialon reCeiver as a micr09ro
cessor CRT terminal. Expl. ins and desc, lbes Charac·
l er gene.atoon. cursor con lrol . nd intllf '.ce InlOf ma·
l lQn ,n lypice l. ,asy·lo-underst and lencast....- fl y"
BK t O&<f S9 9S.·

IC OP.AM P COOKBOOK _ by W.ller G Jung. CoYIlfS
not onl y the bas ic l heo,y 01 Ihe IC op amp in greal
delail . but .tso includes 0"" 250 praclocal circuit . p
plic.tions. 10 000rlUy ,lIusl ral ed, 592 pagal. 5 ..... " 11 '1:1 .
softbound BK102ll $1-.95·

The u\1alllf' of

~H..m "Radio

THE WELL
EQUIPPED

HAM SHACK

A GUIDE TO HAM RADIO- bY Larry Kaha.... WB2'NEL
Whet' s Amaleu. Radio . 11 abouT? You can learn thoe
buics 01 l hls lescinaling hobby wlth lhls excellent
beginner'a guide_It StlS__ the most " aquently asked
QUllStlon$ in StI ""'f1lOInll mam.', ...., it shows the
belli w.y 10 go about oetting an FCC 1icenH. A GuIde 10
Ham RIIdlo Ie StI Ideil introduc1lon 10 a hobby enjoyed
Oy people eround thoe world. BK7321 $1.95.·

WORLD REPEATER ATlAS- Completely upda'ed. 0\I'8f
230 pages 01 ,epeater IllItlnga are Indexed by Ioc.tlon
and frequency . MOfe than 50 mspi pinpoint 2000 ' epeal
er locations Ihroughoul lhe USA Forelgf1 hlll"""s ....
c lude Europe. the Middle Eaat. South Afneffca, WId
Africa- BI<7315 $2.00

TH E MAGIC OF HAM ""OIO-Oy Jilrrold SWStlk
W8HXA. Under various callsignl, W8HXR hal bMn
heard on the ham bands since 1019. H' hn wal ched
amat..... radio grow trom t.... days o f Model A~ colli
10 StI era 01mlcrOp1oceslOl'S and aal efllte communica
tion.. Jerry has '"PO'1ded to ealll Ior"..p trom~
quel<e-sl rlel<n M!':'!l!ua and tomadlH"..aoed xenia. AnI
. rct lc., one o f man I loneliest OuIPOl11" lI.. been e OIl
lesl lonely, l llank, to Jerry's tireleu ptlonepatctl lng ef·
'orl .. Drawing on his own colorful e_~ IIIId
thoM 01manyoilier nama, Jerry nu oompl led If'III word
pK:t... o f nam radio "'-"'na thoe past a/_ doac...
8 K7312 $I 9i5

BOOKS

~'

13 DIPOLE ""'0 LONG·WIRE ANTENNAS- Dr Edw.rd
". No ll W3FQJ . Tl'l i' 111M Ura' ecueenee 0 vlrt u.lly
....., type o ' "" " . ntenn, uHd fly ..... l.u•• . Inc '""",.
d imenll>Otls, conligu,.hon S. and "-'. iled const'lKloon
d.,a 10' 73 d,ff",...' ilnl,nn, types . "'ppend ,ces
d . sc ribe 11>9 conl "ucl!OIl 01 nOi a. bridges. Itn. luners.
and dl'a on measuring ,,,.onanl l,eQuan ty, ve loc ity
' a cto r, a nd ' '''', . 8 K1016 S~. 50.·

8EAM ANTENNA HAN0800K (N_ 5th IIdilioilt_ by
Wilham l. On " Stuart D. COw"'. Vag, bum theory, QOn.
tlruction a nd operation. Inlotmation on wire beams.
SWR curves and match il1ll system• . A " must" lor
_ ioua DX,,~_ BKI 197 SS.95.

TEXTEDIT- A Complete Word Proce..lno Sy.lem In
kit lorm_ by I,win RapPiilport . 7EXTEDI T I. en inexpen_
sive word procellsor thSl you can adapl to suit your
needs. I,om ", ril ing 'Ofm Ielle.s to lerge text•. It il writ
len in modulea, SO you ca.n Io.cl end use only t hose pot
l lanllihat you need, Included are modules that perlonn
,Ight justi 'iCiltion, ASCII Uppe<lIowllfcaM con.....Sion,
one-key phrasa enlerln/ , complete ed ll Ofla l funct ions,
end much more! TEXT D/T Is wr itten In TRS-SO· Disk
BAS IC. and the modulll$ are documented In the
euthor·. admi.aOlycleartulOfial w,l t lng style. Nol only
does 1.... ln Rappaport n p l. on how 10 use TEXTEDlT; he
elso e'plain. ",og'emming techniques implemented
in the ayslem. TEXTEDI T ia an ine_penai... ",ord pro
C'-'S!IO' tn at he lps you learn about BASIC program
m ing. It Is wrillen l or TRS-60 Mod els I and III w ith TR$
DOS 2.212.3 and 32K , · TRS-80 and TRSDOS are Ifade
mert.s 01 t!HI Rad io Shack Division o f Tendy Corpora
l ion. BK73B7 SO.97

MICROCOM PUTER

SIMPlE. LOW.(X)ST WIRE ANTENNAS FOR RADIO
AMATEURS_ All new c)ate MId ..eryIhing)'Oll wanl to
know about IoW-COSl. mult,-band amennas. inexpensive
beams. "lnvisIO,," antennas for hams In " tough" Ioc.
lions, BK t 2OO$6,95

VHF ANTENNA HAN DBOOK_ The ne", V/oIF Ante""1
HelOQt!ooIr det..ls 1I>e t l>eOfy. dnign, and COflSlruchon
01 hufl(lrtlds 01 d,lIerlltOl VHF and UHF antlltOnas . .. 1
",actice' book _ fitt lItO lot t.... a_age amaleu' "'ho
lakes joy In build'ng . not tU11o f comple. lonnu las 'Of U>e
deSign engineer. Pecked ", ilh 'abulous antennl pm jltets
you Can bu ild, BK7368 $5 ,~, "

ALL ABOUT CUBICAL QUAD ANTENNAS (2nd "~
liotll-The " CQlssic" on Outld deSign, l lleOf'y. con
struclion. and operation. N_ 2nd edition conteIn,
ne", feed end malching systems and new dala. Bt<1196
$5.~,·

THE RADIO AMATEUR ANTENNA HAN DBOOK_ All
ebouI ","e antennas. beams. tu....a. baluns. coax.
'lId,als. SWR MIdt~, ctear end eomplete Inl~
tion. Bl<ll99S6.~

VHF HAN DBOOK FOR RADIO AMATEURS - Conta,ns
inlormatlon on FM theory, operation and equipment ,
VHF antenna daslan and const ruct ion. sateliite-EME.
an(l the newest so[; d-state ctrccrst. BK 1198 $6.59"

--...-~--"

- -
CUBICAL
QUAD.......~.

40 COMPIfTER GAMES FROM KILOBAUD MICROCOM·
PUTING _ Forty games in nina dltle,ent cat&QOrlell.
Games IOf targe end email syst_. and a sectlOll an
calculalOf games. Many ver.>ions of BASIC ulNid and •
'II'Ide variety 0' S)'$l_ ollPleaeiited. A .....111 for 1M
5IIf!olIlI computer g............... BK73Bl $7.95·

COMPUTER CARNIVAL_by Richard Ramella, Your
child eIIn 00c0me e c.eckerjeck compulerisl wllh tl>e
aixty TRS-80 L.evef II programs in COMPUTER CARN~
VAL T~s large-type. apira. bound booI< fOf t>eg inners
is a ven table ' unhoUH 0' gamell, oraphics, Quluell
.nd puzzles. W.;tten by 80 Micro COlumnist Richsrd

KILOBAUD KLASSRooM - By George Young and Peter Ramella. the programs are challanglng enough to e....
Starl<.leaming -..ctronlcs tl>eOfy w ,tnout ",ectice iStl'1 sure conhnlled learning. yet short enough to prO\lida WORLD RADIO TV HANDBOOK 11&3. 28TH EDITION
easy. And 01''1 no Iun to tluild StlllIec1ronlc$ projec1Thel your child with the immediate delight and .....ward 0 1 _This lloOIc is thoe 0l0le o f intemat ionel Orolldca..t....
you carn \I$fl. Kilobaud KIa. trOQm t"" popular series fT\&.!ltering b,asiccomyuhng skills. And IOf even greatllf provl(l;ng 1M- only autholltative touroe 01 exact Infof·
Ilral puDllahed In Ki/obfJud ltI icrocomfWting . combines enjoymenl, get l hoe CA RNIVAL COMPANION. a JO.mi- mation abov1 broiIdcIosting and TV .tation. world
lheory with practice. This Is a pracrica/course in dlgUal nul e cassette containing elt ll>e programs in the book. wide. This 1983 edition is completely reviled. giv-
electronica. It 1I1sMs out wil h very simp le eleclron lclI Ellminales ureecme lyplng and lets your c hild apend Ing comprel>ensive covelage 01llhort, medlum.nd long
projects. and by H>II end o f the course you 'll const ""CI more time enjoying the programs, BK7389 $16,97 wave, !i60 pagM 0' vital aspeell o f WOfId listening.
your own won" ng micmcompulllf! BK73Il6 $11.95 CC7389 Book and Casselle $21.97 BKl l61 $16.50
' USII the Ofdercerd in thIS magszi... Of itemizeyou.ordef on a wparate piece 01pape< and mall to: 13 Rad io Book$f>Op e PetertlOtOuQh NH 03158. Be lure to include check Of
delallflfJ cre<lo l card inlormallon. No C,O.O. orders accepled. $1.50 'Of the Ilrat book, $1.00 eech additIOnal bool< IOf U,S. del ivery and lorelgn surface. FOf Ioreign airmail $10.00
per eeee. Ptease allow 1-6 w..kS IOf delivery, Queslions ' egard lng your OfOOr? Please ", ri 'e 10 Custome. Service " The abo... address. (Price. lutl jof!d 10 Change on booka not

,",,,,,,,, ,,,,",,u,,.) FOR TOLL FREE ORDERING CALL 1-800-258-5473-----/

THE SELECTRIC INTERFACE_ Oy Gaorge Young. You
need the Quali ty print tn at a daisy whaet printer pro
vides Out lhe thOllght 0 ' buying ona makes you. wallet
w,11. SELECTRlCTM INTERFACE. a Itep-by-ltll9 guide
10 in terfacing an IBM selectriC 110 W,ltllf to YOU' micro
computer. will give you thai Quality at a fraclion 01 thoe
price. Georg-e Young. ec-eutnor o f Kilobaud A'''crocom
puting magazine's popu lar " Ki lobaud Klas aroom"
series. OUers a low-cost allernative 10 buying a da isy
wheel ",'nter, SELECTRIC INT ERFACE includell: slep"
by-slep Inst ruct ions. tip$ on pu .chaslng a used seree
Inc, in tonnallon on varloUll $ellletnc 1'I'IOde1$, In.clud
Ing 1M- 2740. 29fl(I. and Dura 10(1, d,l...r soltware IOf
l8O. eoeo. snd 6502 chips. lips on InterlaCing tltCh
nlquell. Wi th SELECT RIC INTERFACE and some beck 
ground In e leC lronics. you csn have a hlgh'Quall ty, low
COlli. leller-quallty printer. Peta ls nOlln.cludtld. BK7388
$12.97

I V\I liD Boo K S H o P
ANTENNA BOOKS

HOW TO DEFEND YOURSELF AGAINST RAOAA _ tIy Bruce F. Bogner and J .mn Ft Bodn. r,' Iawye< and rid.,
expeft, Y"'ls book 111"0'81 you the .mmun'lion 10 challenge the ,.da. "evidene' " 1!'It! I,Isu.11y 1oY<l. 10 . , peeding
convic tion. The,m' jo r pen 01 I/Itl book detailS the inne, work ings 01 r.d.r_you'll become more 01an expert tllan
most police oll'ce'e and judgas. The ,emal nder 01 the book oullines how to detend you' MIl ag, lnet ' , pee<jlng
ticket- the observaHons, measu res and tesllmony you mull obte ln to de'end yoursel t wltnout the help of a
la"'yer. Thoe p"ce Is a lOt Ins then a tone! 6K1 201 $6.~. '
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Wayne Green Books announces a June
1, 1983 deacll1ne for submitting manu
script proposals for ths upcoming pub
lication list. Ideas for book-len gth
manuscripts about any microcomputer
system or area of electronics will be
considered. In addition to payment and
royalties, we offer our distribution
channels and the marketing support
your book deserves.

Send proposals or requests for a copy of
our Wr iter' s Guide to: Editor, Wayne
Green Books, Peterborou gh , NH
03458. Or call toll-free 1-800-258-5473.

Make A Name
For Yourself

In
Technical PUblishing.
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Your magazine library is your prime reference source- keep it
handy and keep it neat with these strong library shelf boxes.
They are made of white co rrugated ca rdboard and are dust resis
tant Use them to keep all your magazines o rderly yet ava ilable
for constant reference.

Self-stick ing labels are available for the following:
80 Micro 73 Magazine Radio Electronics
Microcomputin8 QST Personal Compufing
inCider CQ Byte
Desktop Corrrptl fing Ham Radio lmerioce Age

One box IBXl OOOI is 52.00, 2-7 boxes lBXIOO l1 a re 51.50 each,
and 8 or more boxes IBX1OO2l are 51,25 each. Be sure to specify
which labels we should send .

Call TOLL-FREE for credi t card orders:
1-800-258-5473

Or use the order form in this magazine and mail to:

73 Magazine
Ann: Book Sales, Peterborough, l\;H 03458

o SHIPPING AND HANDUNG CHARGES 52.00 per order 0
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•

WHAT DO YOU THINK?
Have you recently purchased a _Il'OdUCI thaI ""~ ,....W$d in m If you

ha"', wnte . n(! Iell u. wl\at you lhink about it. 7'J will publlSh)'OUl" COfIVI'I6IIta to
you can share tr>am with other IIa ms, as pari o f our conl, nuing e ftorllo bnng you
1M best in new ll'Oduct inlormaloon lind reviews. Send your lhOugh ts 10 Review
Edllor, 73: Ama,.u' Ra<1ra 's TK /lnlCttl JDumal, Pelerborough NH 030458.

THE AUrEK RESEARCH
QF·1A FILTER

Although many active I llte. des igns
pass U'tlma.lou off as " multl'mode" ril.
te,s,'" being eq ua lly use 'ul on pl'\(lne ilS

Ofl CW, 'o"&I'Y few end I,Ip seeing m U(: 1'I use
in '1M sh.ck o j . decI;<;a.led phone ope<.,

IOf. One o f the 1_ e~eeplion'lo Il'Ils rule
is the AIJ1.... ReMareh QF·I.&. Iiller.

The ,1,1,11'" IlIler is an acti... audio ti ller
combining _., function. InlO one
packaoe fOf ullIl ln. va.lely 01,..;gnar eit u
I tion•. The two-<:hip IlIte. wllh bu ilj.in
lM380 ampli li8l' Is c apable 01 driving l,Ii.
ther a speake, or headphones of any Im
Plldance, and II runs on 1 1 ~ V ae. Two
notc h fille••, a peak ti ller, and both low
and high·pan flllerlng is avallabl•. And il
you lik" knob-finding, th is pe<lphllral de
vice is lor you .

learning 10 ope<ate II'>e OF., ... is • lillie
like Ie40ming how to d,r... ~, . '11'1 stan.
da,d Sl'lill. All 01t he con trols in 'efael, and
li ke 1M grinding 01 gear. when y(ll,l ahift
wit tlou t c lutChing, I tie ring ing In your"<5
leIs you know wtIen you h.... m.<kt in
comp"'bl••dj uslmenls on Ih. hiler.
Howeoe" lhe princ iple behind Ihe OF·1A
Is simple_It he lps you rid the received
aignal 01 un w.nled componenls and en .
hsnces tha remsln ing desi red tt equen
cies. The co mple xlly is necessary to ac
commodate Ihe wide ranQII o . " ' ua tions
lound in . ma le ur ope' lIhng. For CW work,
• -.ery nllrrow bandwidth Is de. irable, bul
• wider pauband I.~ lor SS B.
MeanWhile, Inlerfering noiM VAlia. lrom a
carriet raging un btidlfld 2 kHz up I,om
you r ' requatlC)' 10 lhe irrilil ting splaller
from lhe back <loor 01 kilowall alley.

Knob M.nagement

In Ihe hierllrchy of conl'ol s on tne lille',
Ihe Fun<:tlo n Selec t SwilCh reigns suo
preme. This knob ellows yo u 10 ChOOse
belween the aforemenlloned model 01Iii·
te ring . P..k end nOICh lille , lng heve op
posi te e flee" : Ihe lorme r puses. ne rrow
ranpe ol lrllQUlI1"OCies.nd rejecl.lhe rflSI,
while no lch filtering culls OUI • narrow
'IInpe.nd pa_a the res t. HigJ'>.pess . nd
Iow.pasa lilt_ 'emove "eq.....clea from
opposile end. Ol lhe 110010 r. ,..

Two 01 lhe Ihr.., remaining conlrols
haoe di lleranl effecls depending on Ihe
polilion o llhe lunction switCh. The Selec·
Ilvily control delermines the band lwltch
of the filler while u.ing Ihe pe.k lII ter , and
II co ntrol. Ihe wldlh 01 the nctcn when
you are In Ih. 1 mode. Peak b.ndwld th
' .ngel Iro m I. Hz. t a 3O(I.Hz ce nle , f,a.
qU8l1cy 10 20Hz a l 800 Hz. On the Olher
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hand , g rea le r no tch selecl lvlty makes Ihe
nO lch . hllilo we r and the'e lore ha rder
to tune .

The cenle r IreQue nc y 01 Dolh Ihe notch
a nd the pea k is determined by Ihe Fra.
Quency ecntrel, which has . , . nge of 250
Hz 10 2500 Hz. Inope' lltion, III. importllnl
10 remember Ihal Iow·frequency Iillering
crflllles . n.rrow pa.nband in Ille peak l i ~

ler and varlea lhe signal componenls ra.
jecled by lhe Iow- a nd higt>.pass IHlers ,

The linal conl'oI on I". O F·IA is Ihe
Auxm.ry NOlc h con"oI . This IfICOnd. ry
IIIle r I•• wide a nd deep nOlch, and lhe
control venestne notcn's cenler freq ue n.
cy from eo re 1100 Hz.

The BOllom LI...

Bul lel l you get wrapPed up in ali lhia
theory c t O(HIfal ion, lhe bollom line in
using ' 11. fill e r Is ho w Ihe lign.1
!IoOUndl-end in reaclling Illis objec li....
IInything goes. When ullng l he lilter, you
lire In • double bind 01 Irylng 10 bring I
sign.1 OUI ettne mud I nd Irylng 10 keeo
Ireck 01 'I while lhe , iller chln'ges I"'"
signal's qua lily. Expect soma frustra llon
at lirs" because finding 1M correct se t
lin gs requires a practiced ear.

The filler Is most eneeuve working
I g l lns l ca rrie rs near your frequency. The
deep nOlch ca n be ae l on the carrier qu ick.
Iy, end ' M n yo u can . djust t he widlh to
keep other compo....n" Ol lhe signal. Fil.
lering ......rby voice s iahon I. more d if.
IH;UIt because a voice .'gn.1 conlaln••
wider 'ar1Q8 o l lreqUll1"OCi<U, rrnlking il dif
I;,;u ll 10 maslr.. When .1Il11'1'1pUr g to ble nk
.nolher 'O'Oiee slat ion, you may ha-.e 10
selll. lor simply e n l>anc ing II>e desired
s ig nal with lhe peak fitler .nd rid ding lhe
Inlerferlng signa l o f its morll Irri' ating
qualitie s ,

Splatlar Is anal her problemalic s ilua.
lion When using the filler: atirmes Ih"re
was lillie I could do, and at ctner limes I
COu ld reduce I~e spla ll llr 10 II mini mum
level. Althougll I did net tell the fille' In
conjunclion with SST\' or RTTY , ransmlll
sion., these • •lI lwo Olher ...... where lhe
q ua"t_ of lhe OF·1A could De u!lo8d 10
lheir ma,,, mum polential.

One o t the beneNs 01us ing Ille li lfer is
its bu,lt-ln amplilier. Wn.l her or not you
can clear a WIlYflolsam from anolher sig.
nal, Ihe ampl iller will help Improve Ihe
presence o t lhe slg n.l.

Aulek Includes a full·page la ble 10 help
gel you sta rted with the fllte, . The lable is
divided Into co mmo n mterterence prob
lems a nd s ug gests setti ngs for Ihe can.
tro ll . Tnese a 'e gOOd starting poinls, ilnd

until you develop an elr for Ihe Illter a nd
its conlrols, It will be necessa ry 10 consu lt
lh. lab le.

Also included In lhe manual a ' e . Ug...
menl instrucl,ons and Irou bleshool,ng
hlnls, although 1"- units ha", prO'<'ed 10
be ext remely !Iurdy and req ulrll lillie
mainlenance.

W,. p-Up

I h a~e been very pleesed wilh lhe O F-1A
and i.s ability to clean up vo ice as we ll lIS

CW signals. sav"ral limes, I have bee n
torced 10 use II In deteriorating band cOn.
ditlons , a nd il made asos possible when
Ihere wouid olherwise have been just
noise. I a lso found my seU us ing It willi
sllOng ata t ions, not o nly 10 clea n up Ihll
SIgnal bul a iso 10 put mo'e fide lity In my
recePtion . The 1,lIer g,...s you 1M oppor.
tunity 10 rearrange IIlII Olher person'.
"O'OIClI 10 sui l lhe lemperamenl of your
r_ive r a nd )'OUr ear• .

TIlII a bility 10 flip the filler in e nd OUI
w"n a fronl·pa..... swllCh e lso p roved 10 be
• boon , as I d id not have 10 reach a ro und
10 Ihe dark e nd 01 my tra nsce l. e r to mo.e
II qu iCk ly InlO play. Tha filtar also co mas
w l t ~ I full year' s warr anly lo r bolll Ihe
compo ne n ls and cona lruc t ion, wn l c~ Is
gOOd In compar ison 10 Ihe 90 da ys Olhe r
companies p,ovlde. .. Iter lhe warranty
period, IlIere is a minimum $15 se....H;•
ch.rge, bull doubt If you wm haoe to lak•
advantage 01 if.

For further Inlormahon, contilCf Au'~
RIISHrr;/I, Bo~ 302, Odea.. FL 3355li

... ..., L J.... ln. W8&J LO
13Slalf

KENWOOD'S PANADAPTER
I was more than e xcl led 10 walk lntOlhe

W2NSDl 1 shack end see Ihe Ke nwood
5 1.1·220 Panadaple r on lhe benCh. My llral
lhoughl was Ihat it fIIJ'a is nice to work lor
a company Ina t is " In I"'" business ,"

"Th i. is one 01 lhoee SI.lion accesso
ries IIIaI looks me. bu. really COUldn', ,m.
prove my ope'l lion, ~ I lhoughl 10 myse lf,

Soy, was I wrong ' .. Iter only • •_
minu les of reading the documenl.,ion, I
WIIS l-earnlng more a bOul 1M bend .nd
s"Uon s ignals lhan I could eV(lr tell from
my "experie nced" &IIr , I soon learned Ihal
Ihe SM-22lJ was a 101 mare Ihan jusl a
monllor for my Iransmllled signals . The
real beauty o f this de vice Is lIS ability to
pUI Inlo a graph ic d isplay lhe signals Ih.t
you e,a rece,v'ng.

The SM·22O has _al .t. ndard fu nc.
lions. NumDer 1 I. 'IS lbili ly 10 luncl ion ..
• man llor scope. This .'Iowa you 10 d ,1I
play your Iransmifled w. ",lorm Irom 1,8
10 150 MHz (w'l lI some power Ilmi'ation.
in lhe upper VHF r.npe~. This lunclion
.Ilows you ' 0 "see" InSlanlly Ihe algnlll
Ihlll you are Iransmltll ng , If you are on
CW, you can~iewlhe keyed wa ve lorm and
watch for enylh lng from dlrly key can,
tacl~ 10 too soft a s lgnll, In sse, you can
monllor you' ~Ignal for Ihe " id ea l" wava.
form or watch yo ur slgnlll delerlorale from
e'eesSl~e aud io driv• .

Also buill inlO IIIeSM~ is a Iw<>-Ione
generator a nd ample d iagra ms 10 d'ac.rn
bel_ I"'" ·'idIIIo'" wII",form . nd one
f,om an oven:triYllfl " .nsmilter or delec
II.. ALC. All the .foremenl ioned lune-

tiona ere lor youl tr.nsmltted s ig nal. The
real kick from o pera ting 1111. ecope Is
walc hlng Olner signal s on I"'" band.

For lhose 01 you who are Te le'ype
ope' alors, lhe 51.1 ·220 d ,spl. ys IIlII sIan
dard RTTY croH pattern lor tun,ng In
Olher slalion• . In addilion 10 ' el ling you II
you are luned 10 IlIeir Ireq .......cy taure
beals a tuning meIer), it will IfIH you ,I tlllli.
apace or ma rk frequencies are f1.acl lind
n yo u' demod ulalor Of TU has Iow a,

The pa n.dls play opUon (well worlh lhe
e.'ra CO SI) I. probab ly Ihe best lealu re o f
the Whole un it. It is a plug ·in and reQulrea
no solder ing 10 Ins ta ll . We have a ll heard
Ihe o ld·t imers refer 10 panadlpters fo nd ly.
Now I know Why! If Is il g,eal lea lure, and
I'll le ll you Why. Just imagine Iry'ng to
~ke Ihal .ked you a nd YOU' buddy Iry
(bul nol so fa ,' hfu lly keep) on 20 mel~.
You linally ....ke conlac t wilh hi'" II'" a
stalion cornn on YOU' pr""fllablisl>ed Irll
Quency a nd tails you Ihat you ara a RMing
a aso or nel alre .dy in progress , Inslead
of te lling YOU' triend "sta nd b y.nd I'll look
for a clea , Iraquency," Or " up 5" until you
are in the 10-GHz range, ell yo u ha ve todo
Is look at your S M·220 and Immedlale ly
see where the " hole" in Ihe band Is, II's a
lantastic leat u/e l The pan-dlsplllYOpllon
ellows yo u 10 Iool< at eil her + 1- 20 kHz
Irom your 'ecelved frequency. YOU Can
dele<mine if lhere is. carrier up 10 kHl or
a n SSB Slalion 3 kHz away . NOI 01\1)0 can
you see Il'Ine slgnals, bul you can also
lell lheir 'ilia"'" "'9nal strenglllS,

And aller • short lime O(HIfal'ng l he
S M-22O, you can deoelop a filifly accurlte
correi a iion bet_n Ihe vert'cal siZe of
Ihe s igna l on the sco pe Ind Ihe .Clual
sig nal atr"nglh as reccrued on yOur re·
ce ive r's S·me ler. JUSllhin k o llhe ease 01
operation If you .re a coniealer or e ve n a
casual Dxer. When me desired s tallon
sa ys "IISlen,ng 1• .200 to 1.,300," you can
look a l lhe displa y a nd pUI your Ira nsmil.
lar righl inlO a cle . , scot.

On lop 01aU of lhe above leetu'es. and
. n exc lllien. ,nSlrUCloon ",."",1 (<:on>

plele W,lh S(:hem.tics~ the SM.22O i. a
Slandard lo.MH Z oscilloscoPe. " s I said
10 JeH DeTray WB8BTH as he wa lked Inlo
Ilia shllck w,ln lunc h, " I wa n, one."

FO! addit io na l Info rmel io n , contaCI
T' io ·Kenwood Com mu niCII"on., 11 77
West Walnul S I' 9e1, CampIon CA 90220.

Bob Cunni ng ham K1XA
73 Sta ll

THE YAESU FT-102
J uSI as the d/l.y 011"'" complelilly I'>ome.

brewed s lalion has passed, the Itfll of lhe
single-purposa fig has become niSlory
Where once • ham mlghl ha... had hos =vi
rig lor one band .nd a pI>One n g lor
a nolher, today lhose func tions ha.a been
integra ted inlo one package. And as lech.
nology prog,esses, ma re a nd more func.
lions can be I q Uee zed In ,

The Vaesu FT·102 Is a perl ecl eXlmple
o f just haw mult i.modal loday's rld iOI
.re. This new Vaesu has more modes a nd
filters Iha n Elmer had cryslals, wh ich
ma~es il uSIIIUllor lhe a ......aQIIlla m-lhe
one who somel'fT\lIS contesls (bul doesn'l
necessarily W in~ some'imn OX.. (bul
Isn 'l on lhe oxec Honor Roll), .nd who e x·
cluslvely works _ Iher CW nor phone,

Sta ndard fealu'" on l he Vae"" include
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add 4% sales tax ~

......
73 Magazine · MaY,1983 117

Blacksburg Group
Box 242 Suite 500
Blacksburg. Virginia 24060
703/95 J-9030

Put a broad bandwidth 80M dipole in 24 ft vvith the
SUNKY DIPOLEs antenna.Comparable low SWR. space
savings and performance on All HF bands. including
SUIl and WARe. Complete kit 2 .special 4" coils. 50'
RG-58/U coax, balun kit. mounting hardware and
instructions.Great for apartments. condominiums. motels
arxi vacation use. Easy set up and adjustment.

Ask for mEE antenna corroanson sheet

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE SAVE - SAVE
NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT

SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY,

ORBIT is t he Official Journal for the
Radio Amat eur Satell ite Corporation
(AMSATI, P.O. Box 27, washington, DC
20047. Please w rite for application.

For a FREE SAMPLE COPY please
send 51 to cover First Class Postage
and handling t o: Orbit, 221 Long
swamp Road, WOlco t t , CT 06716.

ASSOCIATED RADIO S'1 3·3S'1 -SSDD
B012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned



Yaesu'a mulli·mode FT· I02.

-
an rl ampli fier, speech proce" Of , noi..

blanke., recer.." and ".nsmlllltr lncre
mental tuni ng , peak and notch filleting,

• "".., Dnsblll'ld controls.
Not bad. en? Opliol'lal ldd,!O()(Is to II>e

" 0 r••,u'. AM u wel l JI5 H)·meler fM.
sse and CW litten.. and an ".'emal ,,10
wilh push-bullon frequency I"pul and 12
memories. All'; the m atching speake.
pcaeeesee two mo<e audio liIl.... lor I. a!·
minute slg nal reception c lea n-u p.

All o f the W"RC bands have been In
CI...,.., on II\ll transcei_. which belt s 20W
Wall a inlO tile finalS on ssa and CW
below 25 MHz and 160 Watts abo.." . Wll h
the AMIFM cptrcn. Ihe fig has a II"al input
po.... of 80 WailS on AM and 120 Wans
on FM. Frequency is. 01 course. PU. syn
thesized. and tile audIO q ualily 01 U>e
!•• " amine< lTIIIy be ta,lOfed 101' lhe~1 1n

tell1llibllily willi you' vcrce.
On... 01 the most obvious lealu.es on the

f,,,,,t panel ollhll FT·102 Is the ser ies olin
set sll¥flf kl\Ofl5 jus, below the du.1
mellttL TI'loe&e ~nobs operal. lhe lesser·
1,1""" eonlrOl' SUc h IS lhe VOX, micro
phOne gain. tQuelch , and speech com
pressl"". The ~nobs pop in a nd 01,11so Ihal
once MIl, mey "e 01,11 ot tne way and will
not be in.dverle n lty ... djusled. Juat
bel<Y<III lhe minial u.. conlrols a.. a-*
01 SWIlches whICh lurn on lhe rt .mplilillf ,
n.oise blan~er, a nd speech proceaso.-, . nd
awilch Ihe cry alal Il lte.. mto Iha cl,cul l ,
Slandard aflrlllain ccntrors are provided
as a re lhe agc lfasl and slow) and lhe
lee",ve p'esel«lo<,

A "",,"a ln.g addlhon is lhe lone .nd
clarily eonl rol, " lealure too o ften ove',
looked by mOSI Olhe, manufaclure,s. No
body has ever c la imed Ihal ham radio IS"
hObby 101 au-dIQflhileS, but a llet lou, 001,1.'
01 2O-mele<" c .cophony 0< lhe c,ashi n.g 01
80 melen In lhe summer, my lIB al>
preelal e lhe small com'ort a conl,ol II ~.

Ihis o flers.

Rece lvl"ll

When I firsl lu"'ed lhe tranteeiver on,
I lhoughl il . IS one 01 lhe ..~I -lM.>Und

,nil .eceiv... I h.ad ever he..d . 14.32
MHZ sounded II~e • Ihunderslo,m In
the middle of a dra ll ra e" . and only
Ih" s l,ongea t s ignal s cou ld be pulled In
wllh a ny Intelligibillly ,

Thai .aa befo<e! c 'ug" t the n.ole in the
ma nua l which InSl ruela you 10 lurn lhe rt
ampl ifi", 011 In noisy band condiliona.
Chal l< one UP 10' ,eadlng the Instruc tions
first. With the amp o U, slgnala became
much Clea ,e r, bul lhe receiver , till pol

MS""" line sena itlv'ly , AI I l u....:l.round
lhe band, one ol lhe li,II Ihi"llS I n.oticed
waa lhe ah..p....a 01 lhe tuning_and
thia .as belo'e th e Illte,s Wete pressed In·
10 service, Uniike some o ther "dioa, Ihe
I'equency ,eadoul is no more accurate
than lhe selecl ivllY 01 the I,onl end-wlwll
you _ ia whal you gel.

As 11lI inec:l moreconliOence In m.n ip....
I"ing Ihe baa lc controls, I began Irying
out Ihe a pec le l lea tu,es. The SSB cryalal
liller waa eaay 10 use a nd it e nh. nced II-&

Ieclivlly. Ho_" sign. la _ . more d il.
licull 10 II.... in becauMl 01 lhe result,"II
sha,pness. MOl. d, fficu lt 10 Ie.." w",e thoe
1·1 shill and bandwidlh conlro ll. TheMl
conl,ola. located on two frlctlon·coupled
kno ba al the lower lell of Ihe I,ont panel,
a llow you to seleellhe belt bandwidth IOf
the band cond ilona. Widl h, of COIl"', ....,.

'ows lhe passband 01 the 1·1 and it la
po!l$ible 10 reduce lhe Idja~1 aRM
wlthOul loaing too much 01 you, deaired
algnal. Once Ihe widlh hn been aet, Ihen
you can vary Ihe cenler f,equency o f lhe 1·1
10 IOC<II on lhe l ign.l. Although ••1'.....
Iy useluf, I . m " a Iosa IS to why Vaeau
Ipllned lhe IWO lnoelhel. m.l<ing two
handed operati"'" ne<::<ltII.ity.
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When usi"lllt>eae c:ontrOl.. be re.dy to
adtu" your .a's 10 lhe changing sound.
Toget""', lhe teo controls have en.ough
,ange to ..ecer unin telligible a p ' . vlousl y
clear aignal.

Th. peek and nOlch co n tro ls .dd
e nothel Iott'Iel 01 _lion manipuiellon,
th iS t nne in thoe eud iO POrtion. TheM! I",....
a ,e I.sa pOwerfu llhan the 0-1 cont,oIa and
are use'ul In Ihe lesa Slrenuous condl·
tlons. Althoug h I do no l kno w if the engi.
neers who designed the FT·1Q2 In..nded
lhe peal< .nd nol ch IIltera 10 be 1,1""" in
Ih ia wey, I lound thaI they condilionedlhe
sound 10 be more pl..sing if nol neeea
aa , lI y less polluted,

Overall, I lound Ihe receivet quali ty 10
be one 01 the beS11 have encounle,ed. The
tOUOhesl ~rt of u.l ng lhe ,eeei_ is
hanging on 10 a weak signa l unl il you can
get .1I 0f theconl rOlI peal<ed. Whilelrylng
to ellminale Idjacent aRM, It Is easy 10
mask the a ig na l you w.nt because of the
inleractive characte,lstic Of the cont'oll. I
le..ned Ihia lhe hard way in a OSC with .
Topeka atatiOn who myal...lOualy disal>
peared. flhoughl il ••1 MI_e osa worl< ·
1"11 In hand wilh aRM unlill 'eallze<! th.11
h.d pUI th" i·f Shift o n the wrong side 01
the signal.

T,a" l mlt1ifl9

From all ,eports, lhe FT·102 has e.·
cellenl aud io, due in part 10 lhe .d
juatmen ts which can be made to tailor Ihe
Ira na mltte ' to your voice. The lI,st step Is
to cu t In Ihe monito' switch 10 hear you'
aud io as o thel a hea' you. Two CO<1 lrol..
~salble th'OUOh lhe bcttcen 01 the rig.
Idjuat nigh- .nd 1ow·I'8quency .lten....
lion . TheMl ..e set ·.nd-forget cont'Ola
.....hlch need no adjusl menl untess you
s tart USing a dilfetenl mic,ophone 0' MIll
Ihe ,ig.

The manltOf funcllon Can al-O be uMd
10 help set lhe compression ""Ihe spe«:h
processor and avoid lhe negaUve efleela
o f over-comp,easion which void the gain
de,lved I,om processing. Ira no uae llet·
ting an e "t'a 5 dB II Ihe person on the
olhel er>d can'l understand wNit you are
saying. Short 01 ha....n.g .nothel ham tlpe
your tranamlasion . nd pl.y II bac~ 0<

uaing an o scillosco pe, tnere la no bener
wa y to get your ou tgoing signal the .'Y
you wa nt it. Tile monitor latches onto th"
audio in lhe transmlUar 1·1 10 Ihaf you
gel. lrue Indlc.'ion 01Quality r.lher th.n
jusl i-mpfllicaf io n Of the m ic ,o plTon<J
In put.

Another usefUl lranamltti ng lea lu,e la
Ihe ALC " peal< ho ld" cl'cultry. The ALe
mete' will 1\010 you, voice peak fOf app,o"·
ifl\l teiy one aecond to fI\Ite aoccu,ale &d
juat menl 01 lhe m,ke g.in cont,oI • •.
C""'""II ly ....,..

T,anamitt". lune-up II a va,lat!on on lOe

II.ndard d';.;.e.pl.le-k>ading t""""'. In
steiM! 01 vi-rying lhe pial••nd !oeding
conl'OIs s imulta neotJ aly for a meIer peak,
Ihe vaeeu manual reccmmeous movinll
Ihe load Conlrol up In dillcr"te a topa .nd
Idjulliing I"., plat. eont..,1 until you reach
• specified level on lhe meier .

CW f.n.,1CS will be gild 10 kflOW lhal
lhey can .djusl lhe pitch o f lhe CW side
lone 10 suillhei, taale , The Ff·102 pre
vides semi·b'eak In, wit h the VOX daley
conlroiling T·R switching. Alle,natlvely,
lhe f'onl·~nel "lOX swilch fI\IY be 1,1"""
Of an OUlboa.d awilch may be c:onnecled
to lhe ....·penel PTT jac~ . In .ddition, lhe
inat'ucli""s fo' Ihe Vaesu include a sec·
lion on how to s queeze aa mUCh juice aa
poaslbl" Irom the tranam Uter when
operating on CWo

MOSI notable among the accelllf)rie s
10' the FT·102 ill Ihe FV-1020M e xte rna l
vto . S<!t In a malchlng cabinet , Ihe vfo e x·
panda on the ca pebilitie s ollhe d igita l ci, ·
cUIlry ollhe lranseeivef.

The FV·1Q20M'1 lI.....oigil d isplay dis
playa kllollertz .ilh a resolution 10 10 Hz.
and it may be luned with Ihe lu ning knob
or by ualng Ihe built-In l< oyllOlfd . SCon
nlng apeed may be adjusted 01 you can
""Iet a frequency dl,aoctly on thoe readoul
10 fTIO'tfI Inst. nta neouaty 10 .noIhe1 I,e
quency . The keyboard al so o llera • s tep
ping ,ate 01 :t 20 I<Hz 0' :t 5 kHZ, a nd both
the ke yboard end th e lu ning kno b may be
disabled whe n operallng ',om t he fre
Quency~ bank.

Four funing rales fI\IY ellO be selecled
IOf lhe analOg control, a nd .ny 01 It>eae
ratea may be mult,plled by. factOf 01 10
10' super·taat lun ing . A series ot swilchea
allows you to 1'1,11 Ihe recelv", and trans·
miller on you. choice of vlos or pl.ce
""he' under the eonlrot 01 the alOied Ire
quencies.

A second accessory, lhe lpeakertlUler
combination, olle's Ihe linal .ord in
algna l condit ioning. The two IiItera used
jolnlly can create a speake, response
a ulted to an.,. e n.....onrnenl. You can el·
lenul te higns 0< lows as wetl IS c l'loOH
you. bandplla .idtn. The speeker llsell
hll been dealgned fOi communicati""a
r"aponsivenoas. and e ven wilho ul Ihe
fil'",S the sound Is e "ceptlonally sharp
a nd c lea r.

Finally. t". manu.la which ICCOfTlpany
bolh the Ff·1Q2 and lhe KCesso.-tea h.ve
Deen well designed. They Include cle",
and co nc ise o perating inst'uct iona In ad ·
dltlon 10 ta bles whic h outline common
cont'OI poaltlona for a v..le ty 01 s lt ",a
Ilona. I.m allO happy to <eporI thai both
have e"len.lve Il>8O<}'-ol..operahon and
"""'I"" wetions_ Allhough lhe welion.
are ce"alnly fa , f' om be ing comp.ehen.

•

er-e semce manuala, th"y do (:ooer moal
01 the main tenance e nd trouhleahoot ing
p,ocedures Ihel Ihe ave ra ge ham . ou ld
need 10 keep operatlng.t peak c.pecity.

Although some would quesllon thl
need IOf all 01 lhe OPtlona whICh the
Ff·1Q2 "nd ;1$ " ccompanylng perlpherllS
pr!tsent, I conaide, them welcome . ddl·
lions to the s hac l<. GOOd operllting ra
Quir"" acCeSS to a va riety Of technique•.
wllet...... you a,. running • phone PIlch Of

chasing Dlt, .nd this "",acei_ o llen
lhe necessary Ilexibi lily fOf succesalul
hammln.g.

Fo, furlhe r in fo ,ma tio n, contac t YlIeSU
Eler;tron ics Corporafion, 6851 Walthall
W.y, P..arrrountCA 9Oi'23;(2I3~ofOO7.

Aeader Serrice "umbet 492.

A"'Y L Jenki... W!lSJlO
nSt.ff

HEll HCo3
MICROPHONE CARTRIDGE
Bob Hell, 1982 Radio AtrIal"'" 01 lhe

Yea"~ .....- stops mewing, He haa more
Irons In tne fire Iha n any ether le n peop la,
.nd mosl of them a re deeply Involved wilh
tullio and amateur ,ediD. Since 1966, Bob
Hoil t\aa been. aound men-oer on lhe road
with such groupe aa The G,aleful Dead,The
Who. Dolly Penon, BillyG,aham, and many
ceere. H" has wide e~perlence wtlh radio
and TV·b,oadcalllng studio .udio systema
and has ......iIlen many boo'" on lhe subjecl
01 good .udio. including A Practical Guj<Je
10<e-t Sound,

long 1llO, Bobdl~ed It\at speech In
le llig ibility is a lu nclion 01 clean audio
- , ud lo t~el Is no t c lullered with dretcr
tlon. D1.tOftIon comes from Inte rrnodu la
lion produCts cauMd by lhe~naliOn01
lIU:'lio f~ whofIe Iundemenla ls
fI\Iy be below the audible lange ... lIy at
50 to 200 Hz. These . iII pile up on one
anothe r and produce comblnalion frequen·
cles th. 1 are wilhln the audible range . ..
IWInce dltlOrfiOn. The elleet 01 th la low

IreqUfltleY NmbIe II 10 ....,., lhe lUdio
Iasa Intelilgible .nd Mmuctdief." In addiliOn,
II you tu... across." SSB .ignII, it oIten i.
heard a long way from the c... lerl,8quency
because o f these Inte 'modulation dlsto<·
flon producla. A good, clea'l ssa slgnlill
more shaIpIy defined, and the low and hlgh
CU10ff~ ..e closer lnoettter. The
¥OIce sounds more nalurl! .•. • Imosl II il
the person _re present In the room with
the Ils l.... r.

Bobls e believer in the teet Illat good,

ploperty deaigned .nd exaoculed IpMCh
can be heard <MIl the cal_auting 01" OX
pileup, Jult II • lUnger ean be '-'" <MIl
120 dB of druma.nd guitar ... provided lhe
"llht thlng a lire done. The right thlnga have
to do with art lc ul. lion a nd a lbilanll. Ar
tlculallon I' the .bility of lhe mind 10 heal
and cleerty ......,.,.tand wf'\at is being ar·
ticulaled Itom • IKlUrQa _, . IUCh as • I'.....
mimng lIation. S,bllant -.n<'lll-' .nd t
soundl-ere nec.ssary fOf Intelllgibili.
ty. , . and they mull be reproduced f" lthlul·
Iy; otherwise, g'_ sounds lil<e grapl, and

eallsigna become IJ"N'IIy contused.
Bob and Ilia ""Ili_lound lhell........

.noIhe1 qu.lity celled balance, which
meana Ihat Iflefe mull be " b111.nee be
Iween the audio I,eq uenc l", between 1200
.nd t500 Hz, and lhose "tthe bollom.nd
top end. of tile speech ..... The crlUcl!
lrequencles !of" ..tIllants and erticuLated
I)'IlebIea be In lhal range . , .end the mlcro
phone Of audio aystem mult produce ...
.ctly the light le",,1 of lhese frequ...clea as
Clea rly.nd cleanly II posalble, I.e" wllhou t
dlslOftlon and properly bal.nced wUh
reapect 10 the _t of the 8PSCI1UflI.

Unfortunately, many ....... fl!sely equll.
Iota 01 ball f1tSQOIlse w!th good tullio.
WIllie baas la Imponanl, !t Ie not"verythlng.



DUAL 24 HOUR LCD
MFJ -l04

- ~1 · n 9 . ,." --

Two independant 24 hour LCD displllYs! Read
both GMT and local times at a glance .

Six digit main display has seconds readout.
Four digil auxi liary , SWitch reverses main/aux.

Alarm pllys 4 selecllble melodies . Alarm
" ON" indicator. Snooze burton

Quartz timing. Synchronizable 10 WINV.
Flip-lOp cover serves as stand .
Night light. Forward /reverse, fast/s low set

buttons. Lock function prevents mts-setnnq.
Displ ay main time only, main/auxiHary or main/
aiarm time . Includes battery 4x 2x1 1? inches,
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MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour LCD
display. or 24/12 hour with 10
timer. or 12 Inch Quartz analog.

SPECIFY KIT WANTED WHEN ORDERING
VAESU FTl 0l $75: FTl 01ZD $70; FTl 0 7 S75;
FT901f2 $65; FRl0l $5Slfin.. only).KENWOOO
TS52OtR599S7O; TS82OS70; TS8XlIRB20 Sl50
(Two Filte,.). HEATH SB104A 560.

Shipping $3 (AIr $51, FL Sales Tax 5%
In addition to the above. FOX-TANGO stocks a wide
Une of $55 SSB. CWo and AM e-cce filters lor Yaesu.
Kef'lWood. Drake R4C and 7-tine. and Heathkit Also.
apecial fitters made to ceoer. SefId specs lor quote.

GO FOX-TANGO- TO BE SURE!
Ord.. by MatI Of Telephotlti.
AUTHORIZED EUROPEAN AGENTS
Sea"","....." MlCROTEC {Nonoay)

Qthe,. INGQl MPEl( (WflSl a..nnany)

he most cost-effective way to improve the selectiVity
t anyreceiver - old or new - is to improve its IFMering.

I;;' Fox-Tango Cascading Kit puts a high-Quality steep
l8ided e-rcie hlter in series with your present filter(s},
both SSB and CWo The reeun is nllfrower Bandwidth
~ better Shape Factor. both of wl1lch dramehcallY.
ie"'~ act;acent channel ORM - a necessity III today's

owded bands.

CONSIDER THESE KIT FEATURES
Easy Installalioo - 30 minute average.
No drilling. switching. alignment

• , 6 poles 01 filtering yield:
Filter Shape Factor as high as 1 19,
Ultimate Rejection better than l00dB
Wor\<.s wonders 00 SSB; improves GW

• Compensates for F~ler IIlsertJOO loss.
• Complete II16trucllons clear dl;tgrams.
• No AX audiO impainTle-nt . TX unaffected
• Includes Filter and all needed parts.
• Fils all models 01 Series, any jetter.

All Fillers e-cce - Guaranteed One Year

Prices and Specifications subject to
change without notice or Obligation.

•
FOX TANGO CORf><)RATION

Boll 159445. W Palm Beach. Fl 33406
Phone (3051683·9587 ".. 323

FILTER CASCADING

AchleYe 1 or 2 db g8,n oyer ANY wave
Iwo meter telescopic antenna he AEA
model HR·' HOI Rod" anteQ'1a was
designed by Dr, D K Reynolds (d6srgner 01
the ISO Pole) to deliver mallimum
performance for any hand-held transceiver
with a BNC fitting

The factory-tuned HR~1 IS
hghler and places lar less stress,
hand-hekl connector and case 1\ wi easily
handle over 25 waus 01 power, m,king ,'an
l:IKcelient emergency base or mobile
antenna. In the collapsed position, the Hot
Rod antenna will pertorm like a helical
quarter wave

The HoI Rod antennas can be elCp8Cted 10
mllke the same ImproYement to harKI-held
communicahons that the IsoPole brand
antennas have made to bas. reuon
operations, Why pay more when the best
COSIS less?

HOTROD
ANTENNA

ADVANCED ELECTRO IC _,
APPLICATIONS. INC.
P.O. Box C·216D,
Lynnwood. WA 98036
(206) 775-7373
Telex: 152571 AEA INTl

AEABr ings you the
Breakthrough!



r.... AlOleo..- Wull/fH

The goal should be to make lh. lfansmltled
voice sound as nalulal and as Cloee 10 the
OIlglnal III pOUIble,

The HC-J microphone e lemenl ('$19.95)
does jus t lha t . , . II ,epfOlluc.s the natu.al
voice as closely as posslbl. to lhe OIlgI1'\&1
by giving p<op8I' emphasis and balanc. 10
the elbilant .snge wllhou t neglecllng the
highs and lows. II roll$ ofl ..pldly below
aboul ~ Hz and sbovto 2."00 Hz and Is
designed as a ,eplacemenl elemenl 10<
almosl any amateu' mlcropllone.

In my ca... I Stl'-tiluted my tai lh'u' Old
sroUfe ...... (lynamlc alemel,l with lhe HC3.
The fi~1 Ih,ng I noticed WN Illat lhoe output
level 0' thoe HC-J WH not quite up 10 lhat of
the ......, Bob Heil .~plalned thal lhia WH $0

because thoe _'a..,. ' idel ,ty and lrequen
cy celance COUld not be otllSJned wilh IMQh
OUlput. The de.,I:J1;l ' ''' '1 enogi.-.s pr0

duced lhoe beat POHibie I.~II bel_
OUlpul and att.eulation I(lr lhe lleSIred
liUdio qual,ty. The ..... Will lal<en care o '
by me<eIy IncreNing lhe mICIO(lIlone gain
until the OUIPUt ...... 101,.,.. t' ansmltter WH
correct once more.

I enjoyed sse conlact. on 180 mel..... .a
met......nd 20 mel... wing lhoe Heil _
men\. MOSI "PO'IS .ere unSOliCited.
although I dod ast<_II at.l_ 10 g....
mecnlH;alfllJlOfl:. Thecon-... wHlhal
the HC3 PfOduce<l cleat. I'\&lu'el-.ounding
audIO 11\&1 WH --,. ",ap an<leasy 10 lune,
Se\leral .Iation. cOlhm."ted on lhe ......rp
tuning of my signal.•nd complel.~
of aplatt.. or d..IOf1I01l. Moal 01 Illem men
tion.d lhal my VOIce IOUnoad III ....1•• ill
__ in lhe lime room ... and they Imag
ined lhat II muat IOUnd • • actly II~a me.
OIher. commenled aboul I.... MP<esence.R

which 11001< to ",-n some SOf1 01 a tten
tion1lIt1i"ll qualily or "a ulllOrily: '

In gene•••. t.... reporta Wflfe unllormly
and unanimously '.vora bl•. Since lhos<!
lests with my AsI.o 1112BX. I iIf'I'lOYed t....
HC-J cart.ldge from my ...... and .eplaced
the original element. The cai'l.illge was
lheI1 1000ned to A.e ry Jenkins WB8JlG 10
play with arod use on his own .lg in order 10
see whal e flecl II would hayti on aud io
quality and reports. AytI..,.·s ..port:

"My IMial resc tlon ss I Ins ta lled Iha new
Hell cell.lllge InlO my microphone was that
lhlngs sure hsve gotte n s maller since tne
people s t Tu.ner pul lhe 'Inlsh lng tOuches
on myoid slng l.Sk!ebar>d SPICla l. Where
the original mlc ,opllone look up the 'ull
d lamelll 0 ' the g.llI-a bout 1'!J Inches_
lhe Hell cart.ldg. la about lhe alze of my
Ihumbnail, Tr-.e size dlffe.entlal was so
great between Ir-.e two components Iha t I
had 10 tape the Hel' cai'l'kIge 10 lhe inside
of tr-.e g.1II1IO It WOUld no t Jus t flop "ound In
there. The InSlru<;tlona .upplied wllh the
cart.ldge note Iha t mechanical shock I. not
healthy fOl lhe cartrldge.1IO I WIfOUMe!l II
will'l fOllm cusl'lion, although I WN not_e
what e flecl IIIe peoddlng would 1Ia.. on my
audio.

"\"-' rot have WOtIied; allof t.... reports
leeeioed cwonounced my aur:lo as I'INIIhy,

A1t1'lougfl1 CIMOI -.ouch lor .-ty gain in my
signal strM'lllll'l, I -.apecllhal the carti1Clge
..... lICWTlll e«Kt In marginal Signal 0l)I'l(II.

liOns . p.rtlcularly wl>en Ilgl'lting h.avy
ORM. It is &I thoM tifT," wt>en YOU' .udlO
"-,s 11'1&1 iidded P<.se.-.c.IO diStlngu,sh it
I.om all 01 IIIe ot".,. .ignale coming
ttvougIt the IfII I .. &I the othII' end,

wThe audio !tom 'fOIJI1igna1 encoun'....
many edYersit_ on the way 10 Iladeeli...
tlOfl. $0. it makes ..... lhat you WOUld
w.nl II 10 be N cleatl as poHI~ from lhoe
start- And if you... p<oc:eaeing yOUr _io,
Intetltgibillty becon_ ...... _ of. lee.
tor as you give tome of it uP 'or ,.,.. lidded
puncl'lof COfTOPleuion.

-one of Ir-.e _ 000""'••••_••, '••_""_"a Wl tl'l
amal_"'.lion audio la an eKceaaI¥e bus
componenl a result of boIl'1 Ir-.e tra nsmitted
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liUdioand lhe audio res.pon"", of lhe,........
• arod its speake<. WIlh myTumer. Il'Iis was
a p1ob1eon. 110 I a.st<ed my conteelS on 15
rnetlf$ to give me an I'Ionnt ..tlng of my
VOIce as II>ey hea.d It.

··None fett lha.t the sigl'\&l was 100 bUsy.
Some 0' Ille Sl.lions that t WIS getting a
good sig.nal InlO . ISO noted an inlerestlng
effecl; they $UllgISled that t sounded $imi.

la. 10 other slalions wing a 1i..... -llf)CHI•.

ent i)'. the audio I'Iad IIIe kind of pow« nor.
.....lIy associaled wilh • kilowaU or more.

"reeee commenls a re tl'le ~I nd I like to
l'Iea .. Allhougl'l II'Ie Hell cai'l.i<Jge may not

give you It" . aw SI'engtl'l 0 ' a Ii....... it does
.ectlfy one of lhe more commonly over.
Ioolled problems in amale ur oper.Ung_;n.
t.lIIglbility. And in many cases. II is. basic
'aclOl like Ihls Iftat can make or b1"~ a
eceeeeeuscso.«

FOI mo ra In'orma tlon, contact Heil
Sound. Ltd.. Heil Drive. MBn'sn IL 6225r.
(618J-29S-3000. Aeade. Servico number 489,

Jlm G.ay W1XU
13 SUff

AEA'S MOSCOW MUFFLERTM
WOODPECKER BLANKER

There a.. 'ew ha ms , indeed. who neve
not been annoyed, enraged. disapPOin ted.
frust.ated, a nd d riven 10 blind ' ury by Ihe
Ru,si an OTH radar wncse ret-tet.tet-tst.
tat pulses ha.e dlsrupled amaleu. com.
municatlons for Il'Ie past fiytl years or SQ.

The wOOdpecke r has shown up on f...
quencieS below 30 MHz a imoSI at ' andam,
e .cept tl'lat-more olten ' ha n not-It
a t.ys very close to Ihe MUF .. . • nd Ir.
'l!Oula.ly cl'langes f,equency by l'Iund'eds
of k,lo l'le rtz . .. up and <lown tl'le bands
wh• •e OXcommunica tions a re Ihe best at
.ny given lime. We'we all had weak sta
tione obliterated jusl as $OfTIOIlhlng in.
t..estlng WaS aboulIa be said. and we'..
e..... IoSI'... ones now and tl'len because
0 ' lhe dIalled WOOdpe<:kll.

F.om time to lime, art ic les desetiblng
blank..s Iha t ptJ.potI to deal wlll'l these
pulses ha.ytI appea,ed in Ille l'Iam Iiler.
lutl. and some ollhe blank..s ha... bMn
SlH:ClSSful. Virtually all h.ytI been de
signed 'or use In a ._i_only. and. ,.w
0 ' lhem ha.ve beet! designed for only one
Iype of .ecei.... cirCuit. None ha.s been
.wallar>le in 'eady-made form fas t.. as lhe
wflt.. knows), wllh lhe exceplion 01 some
YItY reeeni equipmenl whose bullt.ln
IIOise blanke-rs ha.... Incorporaled va.I.ble
ptJl", widtfl and 'epellllon--<-ate blanking.
These- somel lmes _ eflecl l..1y get . id of
tM IIOise. MOSI only 'educe il from 1m.
possible to ba..1y acceplabl•.

What has been needed is a pulse blank·

II 11'111 will absolutely .liminale I l'Ie
PUI.... a blank.. tl\ll can be used wllh a
t••nseei.... or a .ee.i..... a nd one 11'111 i.
.eadlly aVailable for .nyone at a reason.
.ble ptice. Unlll now. tl'lll """ has not
been mel.

AI ttle Bo.tIOfo Ham'"1 lasl fa ... Ad
wanced Elec t.onic Applicalions '1'Iowed
up w,lh lhe ptOto lype MOI\(;()w MufflerTM.
an affordabl••nd easlly-employed wood
pe<:k.. blan~.. Ih.t could be Inlllrted inlO
Ih. coe.ial cable belween . Ig an<l .nt....
na, wl'licl'l wou ld wlpe oullhe wOOdpe<:ker
wllh only. lew almple adjusl menla. II was
an In.lanl succen. not to men tio n a mild
set1S1hon. Tr-.e demonSl.a llon .lIowed
on. to knock Il'Ie pulses down hom an $9
+ 2O-d B level to leI' Ihan about S2 On tl'le
test reeei.er

Na tural ly, It was n't long aller Ih. demo
onst.ation 11'111 we " kad to•• unit 10
lest. . • nd II wasn 'I we ry long a il e. Il'Ial
tha t tl'le WB·1C showed up o n o u. doo•.
step_ th.1 Is. the d o o . s lep Of tee
W2NSO/l ham sh.ck. Good·bye 10 f.uslra.
tion an d a nge" .nell'leilo 10 living with Ihe
Russ kls' e llo.ts to d.l.e tha W. s t bon kerl ,
Come 10 th ink o f It . I'll bel a few UAs don 'I
like It, ellher.

Oeac.lplion

Tl'lere .re Iwo models av.l lable: Il'Ie
WB·l and the WB·I C. Eltl'ler on. will Inler.
'ace success 'ully with any communlc •.
lions rece,,,,,, by p lac ing the blank" bI
tween the an tenna an el tl'le .eee iver
an tenna·lnpul terminal. Us ua lly, th ll la
doneOy mean. of a short leng tl'l 0'co axial
"patch" cable wltl'l PL·259 UHF·lype plugs
at .acl'l .nd 10 male wltl'l tl'le SQ.239
ch.nls connectO'I.

TI'Ie WB-1C mode l, ho........, I. inten<led
'or use will'l a I,anlce;ve, In wl'l lch Itle
output~ la leu than lOt c.n be ....
dUCed beIowl15O Wa"• . No iftlemal modi
licatoonl or CI\angII of any ~ Ind are ....
Quiled wlII'I " Ih., mod.1 WoodJll(:ket
blan~... bul the t.anacei mod.1 has an
aulomalic antenna relay t l ls ac tua led
by ,..nslng rl pow., in ' 1'Ie t,.nsmilaion
line and el'sconneeta Ir-.e delicate c lteu llry
f.om Ir-.e outOQing rl elUt ing the Itanlmll
",,-

The woodpeck., blan~.,11_ In • black
WK measu.ing about S·· wide )( 5" deep
)( 2" hign. An a tt.acllwafy-ac._ 'ront
panel conlalna an on--oll IncI"Ilor (l EO)
plus an on-CIII pow...wllc l'I (yQu mUl l 'u•.
nish you. OWn sou'ce 01 12 volta CIc or buy
tl'le awallable~ ac1dc conYlft..
awailal)l, '.om AEA). Nexf to llIe power
ptJsl'I-bunon I. Igaln pusl'I·bullon lhal a l
low. you 10 SIlecI an int..nal /kl8 ampli-

'Ie. for b.inglng up those weak, l'I.rd.to
copy slgnliS. Ne d to ln a t Is Ihe blanker
on/standby button, and n.xt 10 Il'Ia l I. 11'11
rate-eerector button offering a l().HI or
a If>.Hz rl9ltltloo ra te. Two knobS I "
p.ovlded for va..,.lng pulse widlh and
pulse sync,

On the .... panel, you 'II _ tl'le power.
inpUI jack. tl'le .lIIe"". anel "."ICalW.,
C.ecelwef) con neclOB, and a g,ound let·

minal. Also, lhate i• • ca.....-ope.. ted.
..lay .djuslmenl CCQA AOJ) Sl'laft with
serewtl'''er slol. Th ie Pe.mltl you 10 ad
jusl tl'le d ,op.In/d.op--out tllay Ilmlno 110

Il'Iat tl'le antenna is d isconneeted from lhe
recelv.. fOf only as long" neees• • ..,. du ,.
ing t.... Ifansmi!J.ecei.. cycle. Thoe boK
weighs about 2 POUno:l'.nd l0oi<. mlghly
nice- al Ul ng ne.t 10 the I.anacel.... leI's
see how II wOtl<a .

Oper.tlon

WARNING ' 00 nol con"..;1 YOU' f'.I1, ·
c.tWT!'r OUfpuilOIf,. ". 111_,.. R con"..; rot;
CO<IlIl!'Cr if. IIII/N d. to 1M M'rell'~"

CO<Ineclor. Ooi"ll Olherwi,.. will ru in tl'le
u nll and void the w.nanty.

All.. eonneell"ll tl'le antenna 10 t....
anlenn. lerminal 01 II'Ie WB-1 C .nd a
palcro (;Ot(\ bet_ lhelranacelvef termi
nal o f II'Ie WB-1 C .nd YOU' Ir.n~_

OUlPUt. connect the 12-V4c sou.ce. The
AEA AC-l wa l' adapter will ' urni ah the
nel(\.d Vo ltage and 57SomA c urr.nl
(center·pln PO,Itlwe). Ground IIIe t..mlnal
marl<ed gfOUnd to you. al. tlon g .ound,

Tu.n on YOU'l..naceiw... and II it has II.
own no ise blanker, make su,. th.at It i. off.
NOle Ihal no I lgnal wllltlacl'l you. 'ectlv.
... u ntil you lu.n the power . wilC I'I ON II '
you ha.e Il'Ie WB-l rec. lve-onty mod'll.
WIlh tl'le WB-IC. you wllIl'le.. aigna il im.
medialely. Yo u may now ",Ieet Ih. wId• .
band p..amp li'Ier, If yOU like. to b.lng up
Il'Ie leval of weak a lgnalS .bove 14 MHz Of

so. F.an~ly. I d id not need thl preamp. bul
t.Ied It anyway. If wo ' k•... bUI more
a boul tl'la t taler.

Wh.n Ihe woodpecker appears. ee
p.ass the BLA NKER bulton and selec t Ih.
l ().Hz rep .ate wllh the bullon ne.1 10 It.
Advance tl'le WIOTH conl.ol to app.o• .
Imalely Ihe 2 o'Clock pos it/on ene "OWly
tune the SYNC ccmrct knob until the
wOOd pack",. signal dlsapp.... 0.11 mucl'l
.eduCed In ie.el. Then, slowly .educe Il'Ie
blanking pulse width by ,otallngll'le con.
trot counle,ciockwlsa. and line.lune the
SYNC ecotrcr. I found Ih. 10 o 'Clock po.l.
bOIl to be about .lgl'It '0' WIOTH. E• .
cenlwe wldll'l c.uses motl Ion o f a lgna l
than necessary ,

Special Concllllon

The wootlPlCker apparently tranamUa
I.om al le as l Iwo localiona: on. In
S ibetl.n AUSSI. and tl'ltol.... ln Eu,opean
Runl•. You ..ill lind tl'lll in mosl ca_
you Can MljuSI II'It blanking 10 'educ.
pulse .mplilude by~ 105Od8. If it 'aless,
II'IIs COUld be d ue 10 poor edjullmenl, but
more likely 10 mllil lple-pall'l lltOPIllal ioll
w....e the delay Of phase lag cau_)'OU.
SYNC con'.ol to lock on IIIe ptImat)'
pulses bul nof IIIe delaYed or OUI-CIf.phase
ones. Pern.pa lac k 01 lyncl'ltiQnlz lng
cou ld be due to bolh WOOdpeck_ jam.
mlng . 1 once. Incidentally, lhoe WOOd

pe<:~", sometimn oper.tes a l • '&-Hz
.11• • so it mlgl'l' be wise to I..,. IlIat If you
<lo<n get a ll tl'le pul_ al 10 Hz. In my
case. I did not need t.... l&-Hz ral• •••
IrWefY l ime I 1Ie••d II'Ie woodpec~ .. 11 waa
u.Ing l ().Hz pu._.

Since I operat. mosl ly CW, • wal an• .
ious 10 lind PUt how mucl'l o"1'Ie incoming
aigna l I waa going 10 lose because 01 tl'le
bI.nking. lRemember, ·' l)Ianklng" mesne
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Scanning

Handhelds

become
Police/Fire
ScantHIf'S

,-

•... ' .' ..,•••••.. .. ...., ' "

CALL TOLL FREE • • . 800·647·1800
Call 601 ,323·5869 In Miss..outside continental
USA, tech/order/repair info. Telex 53·4590.

M~ •ENTERPRISES,r., INCORPORATE~~

BoJ; 494. MIssissippi Sial., MS 39162

MFJ·312, like MFJ·3t3 but for mobile 2
meter rigs. Transmit up to 40 watts thru con
verter without damage. SO-239 connectors.
Mobile mounting brackets. Rugged. " ON"
LEO. Use t2 voe or AM battery. 3x4xl In.

Order from MFJ and try n-ne obligation. If
not delighted, return it within 30 days for
refund (less shipping) , .Qn.e year unconditional
guarantee,

Order today. Call toll free 110O-647-1800.
Cnarge VISA. MC or mail check. money order
for amount indicated plus $4 00 each Shipping.

Hear polite/fire/weather. Order now.

New MFJ VHF converter turns your synttle
sized scanning 2 meter handheld into a not
Police/ FirelWeather bano scanner

144-14l1 MHz handhelds receive Police/ Fire
on 15H 58 MHz with direct frequency readout.
Hear NOAA weather. maritime coastal plus
more on 160-t64 MHz.

Mounts between handheld and rubber ducky.
Feedthru allows simultaneous scalnning of

both 2 meters arc Police / Fire bands. No mis
sed calls.

Highpass Input liU&r and 2.5 GHz transistor
gives excenent uniform sensitivity over both
bands. Crys tal controlled.

Bypass/ OFF switch allows trlRsmitting .
Won 't burn out if you transmit (up to 5 wans)
with converter on. l ow insertion SWR. Uses
AAA battery, 2'1oxl'!1xl '!1 in. BNC connectors.

Enjoy scanning, memory, digi tal readout. ete.
as provided by your handheld on Police /Fire
"'OO.
220 MHz Converter for 2 M Handheld

MFJ·314 MFJ-314. like MFJ-313$599 5 bullets you receive 221
225 MHz on your 2 meter
handheld .

Polico/Flr./W.ather Band
verter for 2 Meter Mobile

Hear
Police I Fire

Weather
on 2 Meter Handhelds with
this MFJ VHF Converter.

Also a~ailable tor the
first rime e~er-
(A lp ~abelically ."anQed -Sold sepa.al alyl

Geographical Index
by State. City a nd Street No . and Can
Name Index
by Na me and Call

De~... / c luo. Inqulr i.. . elcoma
Send your order-enclosing check o r
money order in U.S dOllars to:

Buckmaster Publishing
70-1 Florida HIli Road
Ridgef ield. CT 06877 U.S.A.

O rdering In formalion

• Oi..c:tory-S14.95
• Geographlc.1 Inde.-S25.00
• H. .... Indt' I -S25.00

Add $3.00 S~,pp,,,,, 10 all ",ders

THE BARGAIN AT $14~~;,,".

A no frills directory of over
411 ,000 U.S. Radio Amateurs.
8 1fz x1', easy to read format.
Completely updated.

1982·1 983

AMATEUR
RADIO "

C'Jl ' L l ..,_

#t&. c

DIRECTORY

FREE TR IAL
YAESU
HEATH
DRAKE
COLLINS
KENWOOD

-...JI MUIU W11lS -·-101' __I" 0)00111[ "lIll lCJllUoo'.." _'''0, _ .....'0 __ ...- .. _ . ,.-._
'.. 1_ ,,-. _ _ . _ o' u c, ..... ~!1
""1" I _c "" ........"'_ CO " _. ' ' 5IU ll

u..so AiAIW LE .- f1l1ALllI lI ~ CA! DOOII Olt DASM BIlACI!TI ' !I
....... ' ouo ,. ' 0 .... 0 , YOII 'c ' 0'" IT . '0 "''' fl..... "
00 T'" NO ,<CU. ••«,., -.:" ' ID.OO

SII'UOWI6EI ':VltAliZES 1M lUll HAIl~~ I~DIATU.l l l'

~.,.'~:o:::.:~.:::,~1.:"..:~,~,: ~J:':'~;.
01"0' ' J" 01< _ 01< _ ........_ TO ... ' 1Il.0II

.. 'til l"lll II' TO FllSUiIlS • .ISS(*L)" IISIU III A<,on" _. _ • ••0 fl.. _ .. TO ..... f<. _
" . OOUUO ... ...._ . .. , ,, _ _ , .~.--_._- m.1II

~Ll [IEMS POSIP~ID, e~\4Dl~> ADD 201 ~D 0Jt{~ F~ a.e"
XI lll.1~l lAo: \Jl ~1SPt.nS. SYll~SIWts, 0\l1l{,E1ts MD
I'IIfSCAlUS. 'fOIl PAl IEfUlII POSU6t:. LlSH I(lS I;I£(J. III a.o.

DJ'lI.... Fl(1M1O 11SPl.IlrS. ... .. . c.. OI'FS£T , _ •.

SIr IIElI tIt·s llAlI l:loOI 10 18"". I SIr Il~ J' In" • ..
• WID .'S __ "lA 1110 [JISTllti.MI:IS .. lilt: WIllS! '

'1101 . " ...nlOl.nl.~,TSUl.](:OIlA.lF2ID. - 1110.011
~. r:'iII!'t?m. F1lIlIOII,'IOI, 560, SM, Sll llO- lm ,
JOG-lOS . All ~V[ ~ 'OWl1 OIIE AAU OFF S. IICH.-·-- - 111O:0II
OO/' OS OF GliB I'IO(l( IS ~VWA81! __ '~ [ lF FOft "()Rf " ' .\ 1' S

IIIJ.~ ..- ....IIS "OST DF rolE ~I(I,"" COIIl_~ " l tll
,. rnol "."'. 1SS2C " ,". , ~ .... ,!! _lI!'II!Ml!
'"'" §AI .-_ I(U . "'I II fill I_I[" I ' lUtts .. * J[lo
1I': (I' 6EIOAl CCM_ sYlIl >("SlIEflS , 'fOII'1.. II[ SlMISlD "

/it. XI Il I!1 aA/lll I I _. I;~ I T suoi SlI I(5 urs 6IVE 10
"" ' ... ..T'OM 00 , ., "r l l ' ", ... / ,., "',T,OO ,
. " ,. ' ,... T, OO • • ," "0 ••" . " ""'0'0, ",T•• " . · 115,00
...... 'T. ... ..., Of ,", 0&1' . ' ...... ~1 • • l••• ' 00 .0'1".
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jusl Ih.al. .11 knocks OUI a portl()tl o f lhe

rec""ved s,gnal In lock·slep w,IIl tile
woodpecker, You aCluall y are listenIng 10
" nOl ll ing" willi eecn pu lse b lanktld oul.)
Al !;Orne Morse speeds. parts o t Ille cllaf
aeters are lost. bul an adlustmenl 01 send·
,ng speed .."I Ilelp. Tile b1ank,ng action
boIl1ets CW more Illan phone

Somellmes Ille syncllronizing mlilY be
ditticull . \I so, Iry changing I he lIgc con·
l ro l o f your receiver h om slow 10 tas l , o r
.ice verSlil . !t Ihal doesn·t help, Im n I lle
Illanker OFF and 0 "1 aga'n quiCkly,

Other Com....nls

I ha..... a " ,_ "". Iow-O. multllland
-.e<llcal anlenna system tllal allOwa me to
ope,ale on Ihe ham bands at 10, 15, 20,
and 40 meI ers , Wil en I tried Ihis an lenna
willi til e p reamplifier 0 "1, I was assa ulted

by commerCIal signll" trom _ at"""
band-posSIbly l orty "",Iers_wll"," lis·
lening to the 2O-meler band . Till ' was the
resul! o f Some signal being picked up and
amplified by Ille WB·l e pr"amp!;/i"r. It
disappea'ed ..II"" I SWl lched aU tile pre
a-mp. II also d lsa ppell red when I c" a"Qed
10 a s;ngle-lland anlenna or when I luned

on anol llet lland.

I wall wOff led abou t Ihe problem, so I
called Mike Lamb 81 AEA He sa Id Ihal he
had another leport 01 a similar problem,
.nd lound it wu du<l lo lhe presence 01.
..-e<y Slrong local Fl,l , Iallon CIO'H 10 tile
OTH 01 I.... pe<$OIl ..hO complaIned This
also turned OUI 10 be tile case ,n my aTM
Mlke's suggestion 01 a low·pass II!ler ee
Iween tile .nlenna .nd Ihe WB·I C solved
me prObl" m lly Irapping out th" h lgh·level
energy in the se.108·MMz reg ion I"al was

miKing ..IIh desi'ed ,ignals and amllli lied
by l he on,board preamp.

It lurns ou t Ihal I don'I ha. e It'le problem
now because tile add it ion o f Ille low·pass
litte, SOlve<! ,\. It necessary, I COUld "ave
l urned tile preamp OF F and sol""" II. 100.
t>lJll dId wanl 10 be able 10 boost 10..-.......

SIgnals on rare occasions.

The use 01 an lIntenn. l uned 10 the
band you a'e on and no ot her Iland a lso
wHI redu cs Ihe problem greatl y. Howe.er,
spu,ious response IS li kely 10 be a prob
lem only In tncee rare cases wllere you
hoe a strong. local, in ter/e'ing signal
Irom a com~ial statl()tl and cl'lOOse 10
use the ll'samp " ,lhOut uSIng a low-pass
IIl1er in I lle ClfeUII.

The BI.nka. and Vou

Wil l you li ke it or hale it? II you su Usr

from I.... rlvages o;>f llIe wild woodpecker ,
you are lIkely to love it You wlll l>Ote thaI it
ta-kes some adjus tment to mike il work
properly , and- like e.e,ylhing else-e.·
perience and pra-ellce payoff. I can' t
tore5" anyone wl>o will hata II. In tile

case 01 someone wl>o """'" QC<tfal...
whete l he *OOdpecker is loun<! ....
won'I need the W8- 1 or We.1C I nyway
(lUCky IOUI). For lhe rest 0;>1uSpoor, suffer.
ing hams, tne AEA Moscow MufUer is
nOlhing short 01 I boon anoj a de light. Tile
WB·1 C Is worlh every penny o f Ihe $149.95
price 11 129 95 tor l lIe we·1), a- nd -besl 01
..1I_il .. ill kill lhe *OOdpeck", DEAD! TIle
Ae-1 Is S1 ~.95. For more inlOirnatl()tl, COl\

'ICI Arha" cH Electronic AppllCaflOfls,
80. C2160. Ly""wood WA 9803ti. Reade!
Service number 190.

Jim Grl y WI XU
7' Stall

FACTORY DIRECT $39.95 ..- 159

_aSK k. ylnQ
- VOX
_""""' wpplIH_I"""lOl , kaap . .....1

··PRODUCTS AVAILABLE:··TECHNICAL ASSIS
TANCE BY F.C.C, U,
CENSED TECHNI·
ClANS USING THE
FINEST TEST &
ALIGNMEN T
EaU IPMENT
AVAILABLE :

" KEEP IN TUNE WITH THE WORLD"

__ In

- . lign..-.1S
_modlllc.llons
.lnstaMatlon ol _tom~ lZ32S l1li-.... Dr.~ l,l lchlten .17

(517) 627,2650 (8 am- 5pm) G.ff NICE ClU
(517) 627·2879 (6-10 pm) (EST)

~ '"

Kansas residen ts 3% sales tax

Box164 Radley . KS 66768

(3 ' 61 724·6505

Free Shipping In U.S.

MICROWAVE
ATV TRANSMITTER

GIZMO ELECTRONICS

2.3 To 2.45 GHZ. 75 MW. inpu t

Inpu t video from camera or computer

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

,

P.C. BOARD PRE·DRILLED
SO L D ER PL A T ED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC·
TURL ""'.("oJ!!

.... 2 t'!> 1 No-r-rIlAN .. . ·.
3 ~ MaF "ll "TRAI"tS{oST9R -
2 HP 2835 Diodes
6 ,001 Chi p Caps.
9 Resistors
4 Prewound chokes
1 Electrolytic Cap.
1 Pre Made Probe

(i)(i)@@@@@@@@
* WIRED P.C. BOARD TEST·
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATTACHED.

$24.15

PARTS

DOWN CONVERTER
•••••••••••••••••••••••••••••••••••••

CONVERTER
KIT

$1695

Complete
Down Converter

System
INCLUDES

AN TENNA KIT
po wu SUPPLV KIT

CONVERTER KIT

SPECIAL $49,95

QUANTITY
DISCOUNTS

Any Price in Ad....
10 pes 12% oU
25 pcs 18% off
50 pes 25% off

100 pe. 30% oH
1000 pes 35Gji, off

Ho "'",n, 1o,
a...n ll " D"COvn!

o
~ .

POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 ' F' CONNECTORS WIRE
RESISTORS &. CAPS 2 SWITCHES
LEO WITH HOLDER 4 DIODES
TERM INAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENEO front .nd back $11).95 Extra

BUILT POWER SUPPLY..".""..." ..... UU5

2300 MHz VARIABLE
•••••••••••••••••••••••••••••••••••••••••••••
ANTENNA KIT 'ififj.
$1695 .l2 WASHERS

31 SPACERS
MOUNTING BRACKET

6" RG 174 COAX
'F' CONNECTOR • 35" ROD

61,7" x 4" P,V.C, PIPE
2 DRILLED END CAPS • HARDWA RE

We will tu ne conver
ter boa rd for $12.50

t rouble shoot
add 7.50

t rouble shoot
pOwer supply ..$l2.50

phn any ... rts "tid" .

Wa will accep1I.laphol.. OI'daIs IOf Visa ' ....t..ca<O
No C.O. D. 0......

TO ORDER CALL 317·291 ·7262
800·428·3500

Complala ki t ..algh. 10 Ills. Pi.... I-dd aulliclanl posl898

6254 LaPas Trail
Indianapolis, Indiana 46268

ELECTRoniC
RAln80w ~ ~'"
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MFJ·26D

Includes
high quality
transform er

oil.

8WRlWaltmeterHF-

MFU16

MFJ-262

Air cooled, norHnduetln 5(1 Ihm m1s1Of in
perforated metal hOusing with 50-239 connect·
ors. Full load tor 30 secoods, derating curves to
5 minutes. MFJ·Z6IJ (300 W). SWR: 1.1:1 tl 3D
MHz, 1.5:1 lor 30-160 MHz. 2YtX2Ylx7 In.
MFJ·262 (1 KW). SWR 1.5:1 lor 30 MHz.
3x3x13 inches.

New MFJ-816 Il wcoil HF SWRfW.ttmeter for
1.8 to 30 MHz ranQe , Torodl. 1 current pickup
gives uniform senSitivity over entire HF fre
quency. Rud SWR, lorward and reflected power
in2 ranges (30and 300 watts) on two color scale.
So--239 coax connectors. 4-1 /2.x2-318x2·718 in.

Order from MFJ Ind try It. II not delighted,
return II within30 days for refund (less shipping) ,

01'1I yur uncondltlDRII IIUlfintM.
Order tOUy. C. II TOU FREE 100-647·1....

Charge VISA.MG. Or mail check, money orcler .
Wrltl tor t,.. CiullO. ... ~1

CAll TOll FREE " . 800·647·1800
601 ·323·5869 III MS, outside ccnnneruat USA.

M
~ •ENT ERPRISES,
r..,INCORPORATED

Box 494, MississIppi St.te. MS 39762

Tune up fast Into 50
ohm resistive load.
Extend life of finals.

New MFJ-250 VERSAlOAD Kilowan Dummy
load lets you tune up last. Extends life of trans'
miner unars. Reduces en-the-air ORM.

Run1 KWCW 0(2 KW PEP lor 10 minutes, Yr
KW CW or 1 KW PEP lor 20 minutes . ccnnrcus
duty with 200 .....atts CW or 400 .....atts PEP. com
plete .....ilh aeral ing curve.

OUility 50 ohm non-inductive resistCM'" .
Oil tOOled. Includes high quality, industrial

grade transformer 011 (contains no PCB ).
low VSWR 10 400 MHz: Under 1.2:1, 0-30

MHz. 1.5:1, 30-300 MHz. 2:1 , 300-400 MHz.
ldul fDr tllSting HF and VH F transmitters.
SO ·239 eau connector. Vented ICM'" safety.

Removable vent cap. Has carrying handle.
7- 112 in. high, 6-518 in. diameter.

MFJ "Il'l" 300 Wand
1 KWliUmmy Loads.

$64g5 $2695

MFJ

MFJ DUMMY
LOADS

73 f\,tagazinc,

Peterborough, NH 03458

BOX X,

A major overseas manufacturer
of amateur radio equipment is
looking for a new distributor to
handle U.S. sales. This would
involve setting up sale; offices,
servicing, warehousing and
marketing organizations. Esti
mated sale; about $lO,OOO,<XXJ
the first year. Please repl y with
serious business plan, proof of
financial capability,

DISTRIBUTOR
WANTED

ENJOY
COMFORTABLE

LISTENING

PSK-1 POWER SPEAKER
Now yo ... c:an e njoy p la nt y 0 1 Irant

Ce'Ver audio w;thou t having 10 t ...rn you r ha nd-held
volu .... <;Or'llrol up IKl I.r i1 ~;nIO d itto rtlon , Ttle
PSK-1 IMI........ powerful 2 .... wan lootPUt)20 db_10 .....p1i1iet 1I\at .... intetfKe wnh virt..-ev any
communocatlOfl __ spea.... QUip..., jaci<

Exper_t,.. Fuxuryot d~lortion-treeroom rllling
....dill IrQm your hand-h. ld trant«iver ....n in •
noisy mobile environment

The PSK-1 i. housed In an an••ctlve ClOse th.t
WOUld .Iao deeOf.t••ny bile .tltoon Po_ can be
otlIainoed!rom any 12 'Joe M>UrCll <;apab!e 01 SOl)-Prices and Spectficatlons soo,ect 10 change
..... ithout notice or obliaalion.

ADVANCED ELECTRONIC
APPLICATIONS, INC,
P.o. Box C·2160,
t vnnwcoc . WA 98036
(206) 775·7373 ...~
Telex : 152571 AEA INTL

AEABr ings you the
= =--=B=r e:;;ak t hr oughl

• ••

$19.95 $3.05 $23.00

$18.95 $3.05 $22.00

When it comes to

QSL's

hCh Slupping TpI.1

O rder fro m your (lea ter 01" d irectly fro m
t ne putliisner. All direct o roers add snipping
c l'large. Foreign r esiden ts todd $4.55 tor
ship p ing. I l l i n o i s residents add 5'" sales t a x.

US or Foreign Listings

~~lIbDDks

~ SPEC IA L OF FER!
.lio Amateur Radio

Emblem Patch
-- only $2.50 postpaid

RADIOAM.;re= IIba a k INC.

~ Dept. B

~ 925 Sherwood Drive
u k . Bluff. IL 60044. USA

Here t he y . re l T he lillU I editions of t h e
w orld-famous Rad i o Amateur callbook
are available now . T he U .S. e di t ion
features ever 4 0 0,000 II stln gs. ..... 1111 o ver
75,000 changes from Int year. T he
Foreign e di tion hU over 370 .000 listi ngs,
over 50 ,000 cha nges. Each book 1151$ U1l1s
iIlnd t h e add.en Information YOU need to
send QS L 's. Special features i n c lude call
chan ges, census of amateur ncenses.
world _ Ide QS L bure aus, p refixes o f the
world , Intern"tionill post.. rites. "nd
mUch more. Place you o rder for the new
1983 RadiO Amateur caneoose, ,,,,allable
now.

Order e ctn books I t t he w m e ti me for
$41 .95 In clUding ,hipping .

ORDER TODAY!

~"
'"~

"" ~I
it 's the '

ONLY BOOK!

Pegasus on tllue fi eld , red letteri ng. 3" w ide
x 3" n igh. G reat on Jac ke ts and cacs,
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Ya" su Electronics Corpora t,on has an·
nouoeed two add,trons to its I,"e 01 HF
trarosce,-. ,

The FT·980 I•• tul"'eaturfld 160-1lkntt-

gram (not included l Is used '0 pro. ide
RTTY/CW le 'l .

For RTTY t.lltlamlsaion . your <::ompul..
d",," "'" "' FS Kgen«ltor to proyide FSK
transmISsion using the mic,ophone 0 .
phcne-oetcn ,nput o f you r SS B ' .ansm it ·
ter. or it Can dirtIC tiy ke y Ihe FSK input of
you. trensmi"".

For CW 1.",nsmisaiOn. :fOU' computer
drives the h,gh-'fOllage key.ng c u" ",,1S0 1
the MFJ ·1220 whic h tnan p.oy,des grid·
bloc k or direct key inll for your transm iller,

Th" RTTY/CW Interface transm,t s and
rece'_ a ll " ",nda .d RTTY sI'I,lts of 110.
.2!l.and Il50 Hz '0 COYtIf all am",teur. c0m

mercial . and m,l ,t ary '.afl~ '0 0_ 100
wpm. It uses the st andard space tons 01
2125 Hz and ma rk tonesot 2295. 2250. and
2975 Hz

Me t... ma.k. and space LEOs a,d in pre
cislOA luning . Th'l mark and~ lEOs
al"" ,nd.cat" mark and SIl""a t. a ns mlS
slon$, A norma l/re . erse sw,tCh reye rMl $
the polarity 01 tha ma,k a nd space lo r re
ceiying , A CW transmit LED proyldes y"u·
al 'ndocatlOn 01CW lransm,ssoon , Asen';·

1ill8 autostaf1 'eat ",e kll89S _sa t.om ee
tiyat ing the compute. or p"nter wtlan
fhe.e is no RTTY s ignal.

The MFJ ·1220 operates on t2 v de 0'

tl0 V ee with a n opllona l auaotee ,
Ih'l MFJ ·1312. Th'l cablnel la "lIOs 1
white wilh "'a lnu l g.aln and lop. II .
lu.as 10 K 2 K 5 Inc hel.

MFJ pro yides a 3O-day mon"y·bac k '.;al
""rioll. II you are no t $atisfied. you may r,,
turn it w"tlin 30 days for • full r.'und (less
'!'upping). MFJ alSO '"O'tideS • ooe·,..a.
uncond,tlOnal guaranlee.

Fo r add itional in to.ma tlon, con tact
/,IFJ En l erprlus , InC.• 92 1 Louis-ilia
RollO'. Sla rtmile MS 39759;1800}847·1800
Readlll' Sefyice "umber H9

YAESU HF TRANSCEIVERS

W' J JITTY CW
C:OWPUTl: II IMT£U· ...CE

• • •

MFJ·1220 RITYICW
COMPUTER INTERFACE

Thoe ne ... MFJ· l 220 RTTY/CW Computar
Inl..lace is . t..m inal unll Iha l prO¥l<Ies
TTUCMOS and RS-232 ;""&!s tor compul·
er intflf"laclng

Unlike phase· lock" d ·lo o p d emodul a 
to rs . Ihl s is an o ptim um dasign using ind l·
Yidua lly-Iun"" aclill8 I)afKIpass lilt .... II
has separa te rnark and space channel lit·
t8fs., CW till.... end a post detection 10...·
pass fo ller tor ,, 'ullenl W8ak-signa l and
high .lnterlace RTTYICW perlormance.

It tlkes recei. ed RTTYICW . udio Irom
your lfansceiY8f. demod ulatas it . and pro
yides TTUCMOS and RS-232 IeYels lor ,n
terlac ing w"n nea'ly .nycomputer. A pro-

'one o r Pl. an d Pl on iYI and 3 "utopatchl
a utodla l ace" s s mo<.Ies. The a uto pal ch
lealura includeS bolh tOUChlone and rete
ry d,al capabtl'ty, You may use any num·
ber 01 dig ,ts tor any eonttol 0' aceess
comm a nd . a nd te lephone IIns A. aux ilia ry
receiver inp uts m a y be used lor con,.ol
pu'poses wi' hout disluroing normal re
pe",t.. opefation. TI\4I lunct lOn' m.y De

di,"'bled to\l"'lh... or separalely.
A progra mmable ,uba ud,Dle tone e n·

coder/decode. wilh 32·tone (apa b ility is
included in 'h" contrOl unit The e ncoded
decode< contains lhe neees,..,ry a ud io "I·
I.... for Ih'l tooes.

lhfJ pr,m",ry de'5ogn eoncept In t"" MCO
01 i, to proyide needed and prac t,cal tea·
tUles with eomple te o pe ra to r cont.o l and
ea,y·to ·mai nt a in ci '(Ui t.y. All compo
n"n ts used In the cont,oller ar. easy 10 0b
ta in . and thtty hay. __ted 00 a

h ig h-<l....lrty llOubl....1ded PC board ...,th a
221'in edge coreecror.

The MCO 01 's co mpac t size. high·quall.
ty components. a nd l,ne lechflOlogy make
il. parlecl repeal.. con l.ol.... lor th'l die.
c.imlnal,ng r"P'Nt... O.."",lopera lor.

For fUrlh'l' inlormation. contacl MI( ro
Conc" pts e nd Design Co.. PO Box 19786,
Orl. ndo FL 32814; (305}298·JQ26. Relide r
seoree n umber 481.

Mic ro Conce pts and DtISlg n Company
has .aleased'ts MCDOl Repeat lH Cont.a-.
..... wh.c h prO'O'ides Ih'l besl q .....lity ,n re
peat.. conl.ol using II", h igh'l,1 tecl'lnolo
g y ayarl able lo r (o"troller app licat IOn .

TM MCO 01 utilizes a Motorola MC
68705 mic.oprocessor as Ihe h'lart of
th'l unit. combined wit h Ih'l latnt in
programming techniques. Th'l MC 68705
conl.ins 2Kat EPROM and 1t2b,ts 01us·
able RAM. The slo.ed p.og ra m is protect
ed In ROM ag ai nst loss du e '0power fa il·
urn. Wilh thiS eombinalion.• h ighly reli·
aDla and easy·to-ma'nta,n coetron.. can
prO'O'ide a .epealer w,'h sophisticated coe
"01 lechnlques n.,.... b'l lor" _n a t a
modest cos!.

A slng le..: hip ITT 3201 DTMFd ecoda, is
used to decode all 16touch'onn™ used
in .epeatlH operalion. This gi \/8S lhe re
pea l... o"ner Ih'l capabiliTy 10 use any or
a ll 01 Ihe 16 DTMF tones . TM Cl'lip con·
tain. botl'l high and low lilte rlng to pre.ent
fa ls lng .

Oth.. tea t u.es include . '"peat.. ec
cess mod'lS (carr..... 10 UChlontl . louch -

I""def doe. nol. in any w.y . delracl lram
the DORR's .bilrty 10 .eject Inte.mod

Tun ,1'lQ i. accomplished .imply by ad·
ju.linll the s tainl ess·steel capac it y disc 's
hei llht eee-e us 1I,0und plene by lurn lng
fhe threaded , tud a llllChed to the d'SC and
tigh tllni"ll lhe ..ing nut. The d isc . ystem
supp~1S the bronze st.ap that ..as
lorma lly uae<l a nd redUCft. the height c t
the anten na aflOthe. two Inches !,o m its
al ready e'!teme ly low profile. Owners 01
Com.Rad·S DORR ."te"nas wilh bron,e
lun i"ll s trap, m",y.atum lhei. unit", to the
f"",ory lor con__ion to lhe diSC: lun infl
s ystem at .. mi"im",l cost. For mo 'e ,nfor'
mat io n . co"t..ct Com, Rad Industmll 1635
Wit$! Riylt . Parkway. Gtilfld Islend NY
' 4012; (7 t6;.773·1 445. Rndar Se.yice
"umber 4 1$

MCD 01 REPEATER
CONTROLLER

Compu tlH ApplicallOn. has lltlnounced
Pathtindef II . the ne" mull,-optl()f'l aa'&!·
IIla·lfacki"ll packaga tor Apple eomp~.

a rs , Pa,h llnder II has been dasig ned lOOP'
arata wl lh a minimum 01 usef ·s upp ll ed in·
formation .

Th,s prog.am will t.ack any ci.cular-o.·
bit satellite Irom lltly_e 'n thoe world,
Trac king I. conduCled In real t,me. and
the pa'h may be mapped on e;'har a world
or US map. us ing hig h.rawlution gra ph.
ics , Maps ",fKI table' 01data m a y Da print·
ed 00 the Ej)SOfI M)(TM pr,n t....

Pathlindef II comes complela wrlh ..., .
e ll,' e ·tracki" l1 Inlorm",hon 10 ' OSCAR 8.
NOAA 6 a nd 7. a nd ' he RS aale lille se ries
3-8 already on disk. Informallo" 10 ' o th er
salelliles may be added 10 lhe program"
dala boose.

I" addition to predicting futu.e orb, ts
and re ler"nca orb,ts. the progra m will
compute end prasent a summary ot or·
bll a l cne recterretree. using .n ..cl u·
sl y". h ig h ·s P"9d• • ccura l" p.ed lct io n
" gorit hm.

Fo . ad d ,t ,o na l intormation. cont act
Compulef App lica llOnS. 3628 A Court . Ox·
nard CA 93033. Reader seorce number
eee

SATELlITE·TRACKING
PACKAGE

COM ·RAD'S DORR
WITH RANGE EXTENDER

A unIque accessory called IIle Range
Extend.., nOW oUtofed by Co m·R&d IndU$·
tries Ca" l)e added to tm", Yflry ,ucees, Iul
OORR t"~ef a" tenn. (a OORR a nd
Ra"ll" Extender eombj"atlOn i$ alto aYail
aDle tor 22O MHz), Tile Range Ext.....deris.
tape ,ed s t.inless·steel ..h lp a nd mount·
,nil base that can ee a".ched to the end
of the rinll e le me"t at the DORR. The
un,que I••ture i' Ihat lhe DORR (a" be
uae<l alone or .. ,th the Ra"ll" Exteodel
w,thO ut .etuning, Tha lfanllCeiYfl' sees flO

ch anlle In load . r ne use 01 tne Ranlle E, ·

COm·~O' ·. DDRR ..,t" R'fI~ £.'efIO'e•.
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SLINKY DIPOLE
TUNING CHART

NEW PRODUCTS

The Blacksburg Group has announced
lhat it has the Inlo'mallan necessary ror
l uning up me Slinky Dipole on the new
I(l.Mttz band. The antenna needs no . ,
IKl'lI"""" tor use on Ih,s heq_y. DlJI "
dOeS .equ"e an a<J(l"iOnal tUnll'tll Cl'lart ,

The company Is oUe,log th e ellall tree
o f ch arge to all Slinky Dipole own.. ,e. re·
ga,dless or when or hom whom they
bo1>ght tile antenn•. Slinky Dipole o wne"
should send • large ("0\. stamped, ad

dressed """elope \0 The Black sburg
Group \0 'e<:eiY<l the into.malion. II w, i\ ·
Ing from o " .. 'aan, yo u need only slInd
your name. add,u a. and two lACs,

For rno<e information, contact The
!llukslwrg GfOtIp, Inc.. PO 80~ 242.
a lacksburg VA 24060: (103r9!i 1·~30

R.ader Se....tee nu mber H7,
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300'3000
$S~ e....CH
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PCS 4000
$90 0

·U'IIoo" DIot: "---
a T........ay m...... SEt.C.f,LL ... '" PERSO N"'L ""SO" ...
a "'\1la.""ONllor t'aquenc:y actl"ty 10 disk . . .
a SAVE, LOAO. 1I1Lt.& OlR plusO!.... 110 , ..

I~TIlODOCTOflYSPECIAL
DISI\ VERSION _ _.. _ 11..00
CASSETTEV'ERSION . .. . . . .. . . . . . . ._ ""00
CASSETTE. Ia""__10 DlSII . • , . _. . _.. __ .• ROoo
Guaran1_lnc l...,. ...mal.... ' CAt.l.SIGN·POST P"" D.,,,,,

..-re-Ioo_ ",, 154)
H........-,GA_ T I lhoi...

JITTY_T__COforTACT to JrllARII. !of I.,!

TRS-ao. MOO III INTERF"'CE (1 "","'*1 " ,'h s~temJ

.,...~'d ST...TlON CONTROl and connee' . ..rth
I'" TTY TU01 }'OUt Cl'o<IoU

(No 01...._~...- to< CW <JP!I'atOOlllc. 1100 .. DIot: F_
a B"'UOOT, ASCII & ""ORSE , . .
a CW AX . JIMd ...\1lOSYNC & unlq... FISH ' IXER. . .
a TIlI-SPUT~"""' l_ MI. HIS ..ay) .••
a~STORED MSG _ . . .
a Aulomatoc DYN"''''' IC BUFFER AU.OC.A~. _.
• u.. H"'RDa>PY plus _ Una p"""ing _.
. ...\1lCl-lD. TI""ElDATED 1"-"'_ . .
. 0.. sc..... ' 'O$ClllSCOPE"', CLOCII, COUNTERS .. ,
• Un.lque EOlTOR, CLOCIIEa.IIEYIJ<fG, NA""E.uNE , . .
a A\1lo-DlDDLE, 1\18 ROU.OVER, REPEATING IIEYS. _.
a Fast CASSETTE 110 _ ......,__..... __

Order 2 4 hou rs a dllV 12 15 1 884 60 10
FREE U PS N ,P.S. In c . W A 3 l FQ
1138 BOXWOOD RD JENKINTOWN.PA 19046

AZDEN PCS-4000
2METER TRANSCEIVER

AND PCS-3DD 2M TALKIE
We'll Beal Any Price in This Issue

10 AMP Regulated Supply
10 AMP Continuous $ 52.

Service Manuals

CONTACT-80...~

ELECTRONICS INC.
5355 Avenida Encinas e Dept. 8
Carlsbad, CA 92008 .16191438-2326

.... 236

... 3 11

MODEL
SG1DOD
$349.95

1Ilulllllppint

" ' ..
SYNTH ESIZED

SIGNAL GENERATOR

VANGUARD LABS
1111-23 Jall\lllc:llA.a~ Hom.. NY 11423

Pllo..a:(12) ....2720

MADf IN,..

Custom Mail ing Lisrs on Labels!

Amateur Radio Operator NAMES
Custom lislS compiled 10 your speci fic aHons
-G.Ographic: by Z IP and /or Sla•• ; by Ag. or
BlrU'lda'e ; b~ Lieenca I..... or hpl.a'ion
Oa'a -on Jabels 01 you, Cl'oo.ce.
Tolal Ust: 41 1,000 Price: S25 /Thoueand

Call 203 : 438-3433 for more information

Bu cllm••t...- P ub lish ing .... 22'6
70 Flo.ida Hi ll Rd .• Rldgef,eld. CT ~77

- Clwers 100 10 18~ MHz in1 kHz steps wlftlltlumb·
wtleel dial - Accuracy 1 part per 10 milliOn al aUire
quences " Internal FMadjustable from 0 to 100 kHz
at a I kHz rate " Spurs and noise at least 60 dB be·
low carrier " RF wtaot adjuslable from 5-500 mV at
SO ohms " Operates on 12 Vdc@ 112 Amp - Avail
able lor imrne<hale delivery - $349 95 pius shipping
- Add -on Accessories available 10 extend treq .
range , add infinite resolution , vcce and sub-audible
tones, AM. precision t 20 dB calibrate<! anenualor
- Cail lor details " Dealers wanted workfwide.

MILITARY SURPLUS

HANDI·
TALKIES
WANTED
Super high prices.Any quantity, any condition_
RT·976IPRC-75 RT·976NPRC·75
RT-865DIPRC·66 UHF-225 10 400 MH

SPACE ELECTRONICS
Call Ray, K2BBC, or Jack, WA2KTX

Call collect 201-440-8787 .... ,62

tim ~Iicotion
is available in
microfotm

SWR and POWER METER
DPM-l

73 Magazine does not keep subscrip
(i on records o n the p rem ises, t here
to re ca lling u s only adds time and
doesn't solve the problem.

Please send a descrip tion of the
problem a nd your m ost recent ad
dress label to :

73 MagazIne
Subscription Dept_
PO Box 931
Farmingdale, NY 11137

MACAW s D PM -I SWR/Power Meter has a
frequency range o f 1.8 to ISO """Z and a
power range of 0-20. 200 and lOOOW in

three ranges. The DPM-I is compact
lightweight and measures SWR and power
sJmultaneously, only $44,95. Freighl Prepaid

Anywhere In U.s. Order by teececoe
or mall:

Thank l'OU,.nd ~/OY ~OLI' subsc"phon

University Microfilms International

300 NOOh zeee Road 18 8e<:l ford Row
Depl. P R Dept PR
Ann Artlo' , M I ot8106 l ondon, We1 A 4EJ
U.S,A. Eng land

-----------
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ter t,aollCe' ver wrucn also includes a gen.
e 'aloCOverage 'ece' ver secncn. P'ov'd,og
a oominal 100 Wall s ff output Irom a low·
dls t<X! 'on, nign·....,'tage lina l ampl"'er, tne
FT-9ElO ,s set up lor lull aSK w'tn Slief>t
aolld·alate Sw'tCn,ng , The reeei_ sec
hon ,s designed fo' wide dyoamlc raoge
and versat ility in fiIle r se tecnon. Ao aud io
pea~ flUer. ,.1 nolc n hU... . variable pulse
widtn noise blan~e< . va,iabla i·t band·
wldtn w,tn j.I sIlilt (passband l un;~ ). and
ao aud,o-snap,ng control round Out Ine ,e·
ce lve. lea tu,,, •. Tn" FT·98Q ,s contro lied
by ao 8-b't microprocessor. wnicn allow s
storage 01 trltQUe<>Cy and mode into mem
ory wn". alSO allOw,ng tne ptog'amming
of subband limits 10 ' Novice-. Teenni·
ciilO·. Generill., or Advilnced·c lan ope,a·
tors. Ouect ~eyboil rd enlfy 01 Irequeocies
ptovides 10Slant a SY wltt>out Ine need to
,otate lhe malA t,.,,,ng d,aL

Tne FT·17 i~ an en .emely C<)mp.ct HF
transce 've, 10' act've mobile or epece
cOflSclous ope,ato,s. Ut,iiz'ng computer·
.,ded desigo and automated io_hon
leenoique-s. tile FT·n 'ep,esenls a new
advance in maoutactu'ing e"iClency and
,eliablllly. Eq u,ppe<ll o, SSB and CWo pe,
ahon (FM opt,oo al). lne FT·17 inclUd"'l
d'gital I,equency d'lplay. CW widelna,·
'OW selection. selecl.bIe., RI T. and a
n'gniy efleet,ve noise blan~...

A full line 01.CCelSOneS IS ava,' able 1m
bolh lne FT·\l8O ao d me n ·n .For lurthe,
intormation. contact Yaesu Electronics
OJ,p .. PO 80. 40l Pa,amor,mt CA 90723
Re..oe< Service numbe< 480

SATELLITE STEREO
PROCESSOR

It new salell"e ster~proces5ingcom
ponenl lrom Cn. nne! Mal le< now g,ves
nome TV RO users Ihe capilb"it y 01 lu ll
eterec eojoymeol of au. llia ry audio set

etces carr'ed on Ine " I)" ds'"
Tne mulli-<nOde I Ie<.o processor. mod·

el 61.co. ta~es au<liO subea"'e' lignals
fmrn I"e saleill te rece ive, a od dllCOO"'S
fhem fo' use w,th an o rd ina,y home sle,eo
receiver system. It will a iso illiOw monilu
ral audloO lube."i..... 10 b'l he.,d t" ' OU'il h
"H, spea ~...s lor added .... jOyment 01 s.at·
ellite «eee prog ramm,og

Oe<=oding 01separate. multipl.x, or mao
Irl. Sl'lf80 IS accomplisned via I,ont·pao·
III , push-button " 'eClors. Two indepeo.
dent tuning controls a'e prov;ded lor sa
Iect'~ lhe subca"ie< channel desired in
tile 'ange 01 5 ,5 MHz to 8.0 MHz. A select
able i·1lilte' aucw e rllCeption 01 high ·fidei·
Ity prog'ammlng with low distortion .

For ea.y luning of fa ....,rile slalionS.
lau' independenlly pteHl PO$llIons m.y
b'l selecled using lhe PROGRAM sw,tch.
Populilr s ubeilrrier trequenctes neve been
p,ep'ogrilmm&d ertbe faclory on all lour
of th.se positions. Tne TU NE POSi liOn on
th,s s w'tcn .'lOws tl'll! seleelior'l of aile<·
nate subearrie<s ,

The S1ee~ slyhog 01 the ModeI6140 Sal ·
ell ite St er~ Processor has been designed
to miltch Ihe loo~ lor the indust ry·ac·
cla,med Channel Malter satelli le recere 
e<. For more inform.tlon, eont;oct C/l'lnnel
Nils /e. Dm s ion 01 ,",vne' , fnc.. Ellenvrll.
NY IU28; (914)-647.500(] Reader s..rvice
numDe,484 ,

ANTENNA TUNERS
Encomm, Inc., nas an nounCed twO aO '

IlInna lune,s from To~yo Hy·Power labS:
Ihe HC-2000 and tlWf HC 200.

The HC-2000 ,s • 2000-Wal1 PEP (500

WallS ma . ,mum on 1.9 MHz) HF .nfenna
coupler wiln a PO we,lsw' mete, . nd a ve,
satile 12 ·po Sit iOn antenna SW,l ch (6
tt>rough fhe tuner and 6 bypassl· II will
tune coa.ial-led antennas. bil lanced~ine

an tennas lbalun ,ncluded), o r ..nd led
wi' es , The HC 2000 is bandsw ,I Ched lOt
Ihe 19-, 3.~, 7-, 10., I.., 18·, 21 ·, 24.5-. and
28--MHz 1.11 WARe) bandS. SO yo u don't
have 10 e.pet iment to Iond your ,nduclOf
sett'ng. piuS It has 6-to- l vern;er di.,s on
th. c.paci lors for easy f'ne t uning. Seeles
00 the du al mete rs inc lude s wr, 2 ~W, 200
Wand 20 W. ConneCl ors a 'e SO·2395 and
Johnson te<minills .

The HC-200 ;s . combined 2OQ.Willl HF
anlenna couple, w,tt> a POwe.lsw, mete<
and a six·POsition ant",nna switch (3co••·
ia l'wire positions tllrougt> Ihe tuner and 3
bypass). It will tune end led wires. coax. Of
l:>al.nce<l-I'ne .ntennas (with optional
balun), The HC-200 Is l:>andswitched lor
the 3.5·. 7·. 10.. ta-, 18-. 21 ·. 24.5·, .od

26·MHZ (includes n.w WARC) b.nds.
seeiee on the mele' Include sw" 20 W.
. nd 200 W. OJnnec tora a'lI SQ.239s and
Johnson lermin. " .

Bolh .ntenna tuners na.. t>igh q....hty
ceramic coil forms, wlfU-dampedlwlfll.
s n,e ldlld meter c ircuits. as we ll as trrat
class d" sign and layout and there are no
lernle ceres in tile main induc tor 10
..Iural e !

Fo, mo< e onformalion. conl .CI THl
Sales Department, Encomm. Inc.. 2000
Ave" 0 Suire 800. Plan o TX 75014:
/214;.423·0024 Reader $e.vic. number

."
DB·GAIN ANTENNAS

OB-Galn Antenoas 01 FI. lauderdale .
Florida. has announced its new Une 01an
lanna Pfod uct s w,t h IIIe inlfoductior'l 01Its
c:omme<cl.lilrade dB-Gain verlic a l m0

bile anlenna . AvaHable in 450 and 220
MHz aod 2. 6. 10, 15. 20. aod 40 meters
wllh il POW&f 'eting a t 2'50 W. " I . these an
tennas _ e designed ptima'ily lor mobi'e
use, bul each can De used in • h ed'SIa
tiOn applicalion .

Each dB·Gain anll1nna wnip and Sill
sc'ew i. made 01 17·7 stainless steel.
Hea.,llauge "be<glan 1.031 wall!s.pi,a l
Ion isll )coill'louSn>gs prOVide I lrength .nd
durabi l' ty 10 ' e.t r8me we at ...... condi tions.
Each coi l is wo und w'th no. 16copper. and
the remaining ha,dware is ch,ome·plated
!)rasa. A st.ndard mounti ng te<'u le of 318"
.. 24 Ihr"" II compatible witn most m0

bile mounts .
Fo' add itional inl orm lltion , conlac t

Tom Adem s W4/,1TW. da·Gain Antennas,
2308 NE 2Ot1l A""nue. n . L.uaetd ale FL
33305.- (305)-566-2200. Re."e, Service
number 491.

DATASAVER™ AC
POWER BACKUP

The o.tasa_ ee PO*'" tlackup• • • • n·
abl. 'n 90- and 2OQ.W.1I cap.cllie-s. Is a
ball",ry·POw""ed backup unll which ~eeps

ma.ny of ths popular com puls. sySiems

-

and ,nsl rumeo ts ope rating du" ng ac
power inte rrupt ions o r t'ansllln ts . Botll
versions u tilize a precisiOn 0.1·pelcent
Cf'l'Slal Irequency standard that .1I0w'
reeH,"'" PO_ sensing and pt_IS v
eo jilte' Ihat a lleels m.ny compule
d isplays.

The Oatna ver pro.ldes o.ervoUag
lrans oenl suppression and EMI noise fi
l&flAg, Standard le iltu res include r
charge.ble sealed ball ery, .ulom.t,c bal
terr cha rge" so lid ·state powe, in.e ,ler, a
lioe vo ltage monucr ene cutou t switc h
v;s ual and iludible alarms. and ,emole
.Iarm SIOnal lor inle<'upt-d"Yerl comput
.pplications. US ilnd loraign power con
Ilg uriltions ayaila ble

External battll ry jacks are provided 10
.llow any 12-VOlt billtery Ic.r. motor horne
bOat. eIC,)to tl8com8' Ii'll! po_ sourell t
compule, operahon. For more inlo,m.
1,011 . COn tact Da"" O,ckey al Cue.' s Sy.
terns. Inc" 3440 Robe.to Cou,f. Sa n Luis
ObISpo CA 9340f: 1805)-541-4f6O Reade.
Service number 478

RF WAnMETER
The oe w Th, ulinll- di,ectional wallme·

181 e .p.nds Ine usual S'~1e lull-sc.ale
powerleYel 01 ilS p1ug";n e'smer,t to seven
ovlI,l.pplng pow.... ranges.

Ta,lo,ed fo, desigo or Iosld service 01
CW and FM systems from 2OO ~Hlto 1000
MHz and 'I, Walt to 10.000Walls. Ihe ne..
ptllCislOfI inslrument uses spec,al eIe
menll provid,ng se..... I.....s inSlead 01
one cove' ing ettne- 113/101301100i30011ooo
Wail S o r 1013OtlOOI3OO!1 000J3OOO!10,OOC
Walt s w,lh :l; 5....accu' acy ol ,eadingover
a lUll 37-<1B po_ range. The deslrell
rang. 's ,nllanlly selectal)l. by • I.onl
pane l ' Ota f'l' sw,tch wh ich .Iso Includlls.
ball""y .l",vel pos ition. Elements are s im·
ply ,ot.led 10 ' eithe' IOfwa'd Of reflected
power measu'''''''''1

Mollet ...10 Th'ul,ne waltmet.... le.lull
low ;nsenion vswr o l I ,000r less. tempe,a
ture compe nsat ion to ma inl.l n fulI ·,.tec
ilCcuracy from O' to 50 ' C. 120.... ove,

Cllannel Masfe, Madel 6140 Sa llllllle Sflf'iJO Procau or,
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M/ C
Visa

$129~5

NEW! HF WATTMETER

t"t lIOM'W.."" ro.....~ U1'W!' II
IfO 0'1'1I1......_""" UOUI ""ll

• '!ai~ W,IC U e- ....--." CASS E'l"n I . PO'I'
• IIOPTW"q: nJM~ CPft.~
• Alm:JOVlT I C S.Oll TrIACJ'I IOG , 6 1'0 6f .....
• .,LIT SC""~. ll ISp LAJS
• ..1'.......". . H;..,. LIN. g ""D ,.. auFP.ltS
• ,. "'"Ell y ..... I ULI: ._ l S 1'0 6CI .....
• ,.. '!ai l .... _ c.usr1"n otrn'U'1'

• 1»'1'1e-,u 510,""",1 .... lO)I)CII AlPLa ...u.u.
• 1I. C . n Ul'1" va CNU: CCO<ti'I:C'TO•
• ft/ rur. IJWIT'ClI I .... YIA G...... COlfIlIC'T01r
• IU ILT I N '.IN'!'E1r D .'~

• "IQUIUS DOl J.J

t:CII;I. JOIAOIl IU •••• • _ • • • • • • • • • • • •• • • • ••n .9 S

..aIYI acLJ W IUlIe-

• D,gltal ReSOlu l,on (0 .1 Of 1 Wall )
• W .deband ( 160 l h rough 10 melers )
• W ide range (CAP ,o 1999 Walls I
• D et ac hable (R F S ampler un-plugs)
• Batte 'y Sayer l urns 0 11 m,nules aile .

RF dIsappears
• Prt<:e Includes -Readout. HF Sampler,

ballery. V S W A
nomogra m
and COm plele
scnemeucs

· 90 day
warranly

..219
wrot e or c all
e -18k P O eo, 6 2 5. Marlella. O H 4 5 1 50

1-(6 14 1-314·2280

. ,nI.. lIOC1.I,IDDI . OoI-IPOM a ""U ll ...",
loOO lIALU TlUr . 110 C.O. lI. OlalEM .I..EAU.
I'OfOZIG>I lIlII PPIIOG AOO S4 . llD.

coree

APPLE II MORSE COOE

INTERFACE

...,.,a;: .• ••••.•. •• . ..• • •. . ..•• ••• • • • •• If . n

QUALITY MICROWAVE TV SYSTEMS
2.1 to 2.6 GHz Ant

34 db Gain or Greater

Call or write
for details.

You should.

U5
UNIVERSAL SOfTWARE SYSTEMS. INC.
9 SHIELDS LANE , RIDGEFIELD, CT 06877

1203J438-311 7 .... 189

Lunar' s Iiroe of RF actuated in-liroe~ing pream
pliliefl can spark up that otherwise dead band
Missing !hose weak ones' BecomlI anelephanl with
~ U'S _ YoOels available IJ'lJIl 28·220 MHZ
bands,~ insert ber-. your lranscerver and
antenna. awtY 12 VOC and enjoy. Standard SG-239
connectors 0f1 RF ports - BNCavailable. Typical per.
Iormance at t« MHz : 1,4 dB NF 10 dB gain_Low
rose pel lorrrllilnce tn:m Lunar ·~. the best, , '"_r- .1I---11II.1..rt 2715 Kurtz $10-'. SuIe n
~~. L'<"YI'V"1f\ Sor1 Diego. Co 92110
etktronlcs (6f:I) 299-9740 • Tele.1B1741

Have an Apple?

Want to work R I I Y?

Know about Super~Ratt7

THE
BEST PLACE
To Look For
New & Used
Equipment

Buy-Se11-Trade e:,';::'="'§~'J
Our 4th Tear

NUTS & VOLTS
MAGAZINE

PO BOX I I I I -G· PLACENTIA . CA 92670
(7 14 ) 6]2·7721 ,.. 13T

JOIN THOUSANDS OF READERS
NATIONWIDE. , E. VERY MON TH

U.S,A. SUBSCRIPTIONS
S 7.00 - I YR. 3RD CLASS MAIL
SI2.50 · I YR. 1ST CLASS MAIL
S2S.OO • LIFETIME · 3RD CLASS

W~ Wit h Free Classif ied Ad ==

COM PL[T[ .. . ~ 90... l'IG511U_IU _ ••_ . aNi
PI. 2 511 _ . ~....._ 30 ... 3 0 0 ••__ .....- <_.. _._- - _ .. -- _..... -.,."" - _n_.._ _"'-
r llll - · .__._•••••• • __ Iw ••<_ _
.......... - , ••__ .... _10_. LAwSWIIl _
•T..... _ ...crr NU:Ot:DI c...bo ..o<l •• ... ...... y • •_oro · .. .tt"', ... ........ ' OP" .................. ,T •• ON LY " 01
l[,. ...... YOU WILL n'I:R NE£O ' 0 1'1 ALL BANOS . ""ITtl
ANY TItANSC£JV[R _ NEW . NO BAL UNS NEIEPEDl

Il(I 0 0 2 0.,5 . 10 _·2 •• _ leW !l988,IC . _ .95
0 0- 2 0·1 5 ·1 0 _ 2 __ 5 4 N . • M _ 1OOI8UC .. $08.95
20" 5 · tO ....... . 2 ... · 2 6 " 1OO71lUC .• $ elT,"

5 ( 1'OD n lLL PRH;:[ ' 0 1'1 POSTP D 'N5 URED. O£L IN USA.
(C $5.00 ~I_.. . ...'0 '~ l or
_OO' _ VISA • MASTER C ARll. A"'[Il. [XPl'I[SS "
Goo. __ ••. _. . Pto l-3OlI-230-5333 e AIi . II50PIl
"'... ..... W. _ .. 2 -3 ..... AL'" PRlC£S II'" 1NCII[AS[0RllVI MOWI .... ... rOO' 1 ,_, 10 .., _
__ ••..- .. _ _ M_ .. US .... rA[[,.....O
..v .......ABI,.[ ON"" fROM

W[ S ' [ AI'I HECT AOI'IICS ,.,. 80
l)epo. "T_ 5 11 ....... . 1'1__. , 611lU T

HARRIS RF·301
&

ASSOCIATED EQUIPMENT

CALL COLLECT:

..s.-. ( ' $ / 01 A d ...ms~s on PAge 114

-.- . .....6; 'f- • ..,-_-(i '''''''----'-
r~~T~:trNst&,~~l~[; L" ~~Rot:tiL~ "l~IIf:t:u~
ONE NEAT S MALL AN ' TRAN$CUV[R$ J GUM-
TENNA'OR All BAN;)Sl ...,.TU O r OR 2000
IAC£lLlNT 'OR CO N · WIlTTS 55. INPUT'OR
DO-S · APAIlT"' £ 'H S NO\IIC.I: AND ALL 0,....55
• LIGtlT • STRONG • A••l IE UR$! IMPROYE;D
...I. M05T I,.V IS IB L£ I OESIGI''fI

LIBERTY ELECTRONICS, INC.

(212) 925·6048

WANTED
HIGHEST PRICES PAID FOR:

·*************************t
: GO MOBILE WITH YOUR H.T.! *
• Moe»!l - 1com Ic.2AIT, EIC. *
• Model K·llar TA-2S00 *• •• -1Illdn on bottom of radio *
f I. K' ....._...._. *
f G"A'An,..dl *
: I~ :;
• Model iii - TA·2.tOO; *
• poU"M Ihru blnery plUQ *
• Moe»! N- " ·2lMlR *
: Moo.1 T-Simp lA mod lor T.mpo :-· _....._._._-_.._. .
• SEE US " T THE O" 'fTON HAMVENTION' *
• g •· , .
• Moe»! Y-" ·20TR, •
f - litt into bAtllI'Y comp. t1m.nt •

: . ... unique bitt", eIimi...tor · :
f H"'Ne--TEK ~lorAIIowt •
f _!Ant hlnd-heId operAtion *
f ,,;..;' loom A"tO DC or bI... t upply *
• y ~ w ith nO nlc.d d•• i n . nd *
f WITHOUT RA DIO MOOI FIC.... *
: TlON' $2,nS PPO In USA. CA :
~ add 11.50 81... T.... *
~ .... 460 *
~ H"'NOHEK *
~ P.O. 1l0X 2205, LA PUENTE, C...." .. :-

.**************************
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For add ll lORal inlormat ion, conl ac l
Russ SOIl .... 'e Ltd" PO 80. 378, No,rn·
...es/ Stillion, C/lesilpll~~e VA 23322,
(8IJ4H 2 1-39 14 Re.de, ~... ice numbe'
ees

The data file p.og ram lI.atu.es search
a nd ' e vi" w luncl ions n wen lIS delele ,
eo<rllCl. and pnnt data luncl lORS. The
MarCh funct Ion wIll look IOf a ny dala on
an y line of lila l ii e; Ihe more speci lic you.
in pUI ia , Itl" mo re Spec ific the search will

'"
Mult,·Flle ...,11 produce audIble notllrca ·

I,on o f e rror messages and Ihe comple·
l ion 01 majo, tunc lion l .

ccmccters. It will work wit h e ither cas ·
sette 0' disk sto,age medIa. and you ca n
Slore UP 10 100 ilems par to le ...,11'1 an un
IImlled n umb&< oll.les . The VIC·20 verslOR
.equires Ihe 16K e. panslo n in o rder to
ma ke lull use 01 Ihe program'l capaDIIi·
II",: w.lh 3K, I,leS are limIted 10 20 01 JO
Ilems.

Russ saltwa.e hllS Introduced Multi ·
Fila , ilS new dala file malnlenance p'o
g••m lor Ihe VIe-20 and COn>m(>(IOfe &&

DATA FilE
MAINTENANCE PROGRAM

ellic .enc y powe, suppl ~ which utilizes the
l .... 16Cl!>. one o t Ihe I.tesl .witching 'egu·
la lOls lrom National SemicondUCIOl Ihal
prov.deS hIgh cur.ent oulpul.nd ,eqU"'"
onl ~ a mini mum number 01 suppo,1 com·
ponen ts 10 do the job.

The JE22. is adlustable I,om 4 to 24 V
de and cu"enl r.led!)" al !)Vde . 4 8 " al 6
V ee.4.1 "al 9 V dc, 3.3 A at 12 Vdc , 1,9 A
at 18 V dc. a nd 0.5 A at 24 V dc, Outputs
a ,e regulaled WIth o~' -cu"enl prctec 
tlOR , The o _ a ll s ize IS a very compact
1.15"l)f 4.2!i "W )f2.1!) · H: . nd the un ll
we ighs in at only 3 65 pounds.

Fa, mo'e into,mahon. ccmact J.mf1CO
ElK 'fon.C. . ,~ Shote....y Ro.d, "-I.
mont CA !U002; (4 /5/--592-8(191. Reade'
Se...ice numbe, 482.

H$· 700 micfopho".,hudser ',om1.4J(

Products.

ADJUSTABLE SWITCHING
POWER SUPPLY

JamllCo ElectronicS hU add&(! a nolher
new model to Iheir growing tamity of pop.
ula. po..e' suppll.... The JEn4 " a hIgh.

cperanon. The microphone emplo~S a
miniatu'e eIK""t ai_ i'll wl lh in teg,al
jlfeamphh", and I reqUl,l'n(:y compenUl1Ofl
to enhance Inlelho'bihly and "punch:' ..
w ind screen is inc luded 10 minimize wind
.nd bfeath noise. The microphone boom
IS adJuslaDla 101 optImum spaaking d IS'
la nce a nd l'lO.se envi,onmenl• . TO'- I sys·
110m _,glll " under 4 ounces

Fa , mo'e info,mation. cent act MX Prod·
U<:fS. "52-IMIII> C/ . HE. Redmond WA
!H1052; /2Ofi/--881·0355 Reade, ~rvlce

numb&< .(68

T". T""'*"'-' CI"Kr"",. llO'arrme'""

HS·700
MICROPHONE/HEADSET

range prOIKliol'l regardless o r Ille serec
IOf·....cr. posi tion. and a ceoce 0 1 18

comlftOlll rt coooec l OfS in lefCl'lilngeable "\
the Ioeld

Fo. mo." Intarmalion, contact 8mJ
[I.ctronlc Corporallon. 30303 Auror,
RCHeI, CI,,~.I.nd {Solonl OH ~4139 Reade<
Se,Y;ce nurnt>er 483

lol l( Products has annoul'lced a new
light weight mierophonelheadsel espe·
c ially des igned to complemef'lt !com MF
..nd VHF equ,pment , TI>8 101 $-100 futures
a c omfortabl e. l'ghl_IIM h..adset which

perm"s " ."Oded ope,"lion w"l'lOu! ope.
.'0< "lig... and ia ide.l 10' contest-s tyle

AWARDS

HAM HELP

OREGON TRAil
COUNCil CAMPOREE

On May 20-22, 1983, the Ben lon Dill,icI ,
Ore-gon TI.11 Council, Boy Scoutsol Arne . ·
ica, will hold Its .nnual Campo'ee , This
.....""1 il • w-ee+<end c.mping experIence
inVOl..-lng .11 the KOUI I'oopa. mr»1ol lhe
Cub Scoul Webeloa dtln., . nd many 01Ih"
h p lore , Posts In Ihe loc.1 are.,

Thl. yea., the BenIOfl O,ll,let Camp
oree COn>millee has Invited memb&<s o f
Ihe OregOfl Sl a le Uniyerlit~ Am.teu, R. ·
dlo Clu b IK7U YX) 10 p.rtlcip.te In Ihe
Campolee as specl.1 in..ited guelts. The
OSUARC has voluntee,ed 10 181up.n HF
demonSI'.Uon . t.tlon. provide VH F com·
munlcatlons ill Ih" camP.•nd assist thtl
ltOul. in INrnlng po,liOflS 01 thei, com·
munlcaliona-,el.led Koul .W.rdl.

O$>tf.Uon WIll begin . 1 5:00 pm PDT,
M.y 20, . nd tlnd.t 1:00 pm PDT, M. y 22.
Freq ue nc ie • • 'e: SSB-3.lMO MHz, 1.240
M;.Iz, 14.290 M;.Iz . 21.3&0 MHz. • nd 28.990
M;.Iz; CW-3.590 104 Hz, 1.030 MHz. 14.070
MHz, 21.140 M....z, and 29.190 M;.Iz,

FOI mo.e Informll tion, conIac t SIeve
Abe. le WA7PTM. 275\ NW Orch.,d "VtI.,
Corv.llis OR 117330.

NANTUCKET EXPEDITION
ThcI " Igonqu ln "RC will activ.le N ...

lucke l 1. I.nd , Nanl ucktlt Counly. M .
chusettl. M. y 21- 22 , Oparatlon will be
CWoup 60 f.om thello end 01 the blinds.
.nd SSB. up 60 lrom I low and ollhe
a.,,,,,••1 phone !)ands. 80-10. We ...ill be
uSing lh" c.1I W1BK. aSl w,th a n S" SE
. i. PO 80. 2!i8, M. rtbo ro M" 01752,

MT. SAINT HELENS
QSO PARTY

TM CI.rI< Coun ly "mat.u, R..:tio Club.
W7"1". la pleased 10 . n no unc. Ih" Ih i'd
. n nulli Mount S.lnl He ltln s a so P.rty
...hlch will be held May 21 .nd 22, 1983.
Thi. aoo ~rty ...mma,k lhe thl,d annlv..·
aery o l lM c.l.ctysmic e xploslOfl 01 nlNr·
by MI. S.lnl ...."Ien•. Thi. dlsasl'OUI '101·
c.nlc e'upllon 1001< 1M lite 01 Rtlld Black ·
bu,n KA1AMF who ....s an acti.... memb&<
01thl. club. Reid w•• monitoring a USGS
Qll"'....lion sl.lion ne.r Ihe b.se 01 the
mount.ln a t the t ime 01 the e ,upt lo n.

tee t wilh MAlA during IhcI lWO d.Ys lrom
0001 UTC May 21 Ih'ough 23!loll UTC M. y
22, 1983, Ill be ellgible 10 .ppty lor Iha
M! S.int ele ns Aw.,d , a beaulitul certn-
ic.te I.,.tu rlng . pholog,aph 01the mou...
I.in t...o yelI.~ . Iltll' thll erupllon.

l ook 10' MAlA on the lo llowing Ir.
qu"nc ies ~pl us 0' minus aRM): SS B_
3.89 5 , 1 ,230, 14 ,280, 21.360, 28,505;
CW-3.705. 7.1~, 2 1.1~. 28.I~; VHF_

I need tech nica l inlOlmaliOn onthtl lnt" , 
conll ne n t.l InSI,umtlnlS mode l TPG-2
<»uI)Ie pulse generalor . I WOUld a l50 tlke ""
100000. llon on ho w 10 'eaCh e ngineers lor In
ltlrcontinental, whIc h was IOCllled in Fa.m·
Ingdale, Long lIIand ,

H. roId M.y
428 PhilliPP'>

Hinad. 1e Il 8052 1

• am o ll80ng a ~ .......d 100Ihe h~t o ller
01 dllla whIc h ....'1. mllke my ham!eSI pu"
Chase a lunc liona l treQuenc~ counle. , The
PC llOard conta",. 7 MAN rtladouts .6 741«
cnips. and I eacn. 50174. 7.uQ, 7490. 7475,

var ious V.ncou....r and Portlllnd .'"a
rlIiIe·t~.

To apply lor lhe a....ld. send tog Inlor·
m.tiofl or est, c . ,d and S2.OO (0' 8 IRCa)
to: " w.,d M. n. ge , . M " l" , PO 80. 1414.
V.nc:ouve< WA lIll668; (208)--693-0033. All
proceeda lrom lhe . ...rd ...i11 ;0 10 the
Reid Blackburn Scholarlhlp Fund whic h
h.1 been est. bllshed by Ihe CI.,k Counl~
Amateu, Radio ClUb. M AIA..I CI.rI< Col
lItge in V.ncouve, WA.

and 7«7. There is I'lO c lock Of Input pr0

cessor. A.Illetlers ...,11 be .ns_ tId _.n
maleria ls ,eturned

HOI.ca Eddy W28U
3 N. 8atmonl

Oneonta NY 13&20

I wou ld like inlormlltion on Ihe politive
m.lched ampllfrer mode1 PMA·2. made by
Jenold Eleclronics GorporatlOn Of PI1iIad<ll
phi&-" looks I,ke a cable TV ampl ihe,. I witt
pay lor .ny 'ep<oductiOn 01 mailIng COSIS,

C." S. P.terson NllCSl
PO 80. «32

Chico CA i5I'21
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FIELD DAY
TRANSCEIVERS

RT-771GRC-9 , porlabl' 2·
12 Mhz unit: 7 warts {AM},
15 W {CW) output. 2E22 lube
in PA; 100lher lures, !lsluires
580 V 100 rna. 6,6 V 2 amp.
120 V 45 rna . 1,5 V 500 rna ,
& 69 V 575 rna 16.x13x8~ .

35 IDS. sh. usee. $39.95
M.... NUII..L. $8.50, CONNEC
TORS . $4 ea. / set purchase.
GN·58 HANDCRAN K
GENERATOR . / 1e(;s & seat:
POW8fS RT·77 at reduced outputs 3.6 W {AM),
10 W (CW). 40 tbs . Used . .. ..... $35•
RT·671/PRC·47, 2·12 Mhz USB, CW; 100 watts
max SoIid·stale: Collins mfg, Requires 26 VOC. In
cludes tIanclset , anlenna, otl1er a«essories: 180 es.
sn. in lransil case, usec-cieee $395.00

R·389/URR VLF RECEIVER, 15·1500 Khl in ""~
ra"Q&S . 7 blnos : 4~ Khl lf . 36 tubft; requi'.. 115/230 VAC ,
lJ~ . re IOId less line .no wriIIf !evil mel... usee!
'epilrallla $250. rU IlUAI. , i*1iil fIll"lI 117.
Prittl F.O.8. UIIIlI. O. • VISA, MASTERCARD Accepted.
Allow for Shipping • SInd lor N•• FREE CATALOG '83

Add" " Dept. 73 • Phone: 41912Z7-6573

FAIR RADIO SALEs ..- n
10161.IUlfIlA· lu 1105· l IMA . 0"'0 · . U 0 1

FREE!FREE! FREE! FREE! FREE

..mole .....
onf, $2.50

'"
OUR I8rH 'fEAAI

s<'f1..,. Surface AI.....II Airmail
U,SJCa nada ." Canl, al All Oilier

M• • ic:o Foral"n S, ... .....ic:. '.....v. ,e.J' 5 10 00 5 1300 5 20.00 5 2300

"- " ' 00 " ' 00 5 ao oo ...00
2,..., " ' 00 " ' 00 "'00 . 00 00
3 , ..., . ~ OO 5 '. 00 5116.00 51:).1 00

A TV-SS TV·fA X·RTTV·SaraiJotu ·EME
M'C:fO ...... • na Compu'..-s

ENGINEERING CONSULTING
P.O. BOX 216 DEPT. H

BREA. CALIFORN IA 92621 "" «Ill

PubJ,s!t«J 12/,,...s IW''''' b, AI,... Srona WBIOCO
F' O. So. H, to,"""",. 10",.. 52255 0«J8

14 1 At. 6.... , Box 163
L..__, Sandw,c~. l.,I a Q2563.01S3

~6 17) Me ' J02

......-l CB TO TEN METER.....,
CO NVERSION KITS

10 METER FM- U miter d isc rim i·
nator board with specific instruc
t ions to lit over 80 different AM &
SSB chas sis
SSB·AM KITS - Now in stock
kit s lor most CB models-23 or 40
channels
NEW & USED- FM- SSB- AM
converted c.e:s in stock
ANEXTER MARK ANTENNAS
-You saw them at Dayton. Now in
stock the HW·3 three band helewhip
that covers 10-15-20 meters with
no tra!!s
FREE CATALOG- write or call

tccav INDEPENDENT

CRYSTAL SUPPLY COMPANY

AMATEUR TELEVISION
MAGAZINE ~ '"

NEW
BASIC PROGRAM MANUAL

FOR AMATEU RS
Programs Design: Antennas, Op-amps, Smith
charll , R.F. Coijs, Pads, Finefl, Siriplines ,
Ml(fo.av. and mor• .

$9 95 (INCLUDES S/'IIPPI"6
All fOR • A" DIlANQL ING)

YAESU FT·207R OWNERS
AUTOMATIC

SCAN MODULE
15minules to Install; scan re
starts when carrier drops 0 11;
busy switch ccotecre auto.
matic scan on-o!l; includes
module and ins tructions.
Model 145·1 S25.00

ATIERY SAVER KIT
Mode1BS.1 $14.95

• No mc;" 0..0 ~n",,",. Ooe to memory DackUp
• 30 % le SS po.,,' d, .. in w~ lIn S<lu"lC~ed

• Simpl" to Install . step·by·step Instruc l >onl .nd
part s included
• InA memofV b.CkuP raducad to 5OO,.A
.5 mA rae...... d" ,n 'adlfCed to 30 InA
ImprO¥tld .udi(ll ld"llty and Ioudn...

$ 39.95

$ 49.95

$119.95

$12 ...
$2 .," ..Ii

$39 ...
$2 01 ii ' "

"'"•
"'"

~.
•CIIJ4

..._.._--

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento, CA95841
(916) 486-9071 -",
C.O.D: .
SPECIAL QUANTITY
PRICING
Dealen Wanted

COM-RAD. IND.
_ WEST IIIVER " .....IeW...'

OAAHO II&.AHO. NEw TOIlK l.an
(ntlm-_-,,,

DDRR Space Beaters!
The Repeater Beafers

• IlA.SE ITATlON OUAUTY, _. mobiItIl
• by goooII-lIy 10 _ _ (pld . '_.
• a.,;C : l ~1lD_"" " s

00- • s.y g ~ by 1Cl -.Np....". . ",.n

I ALI. THIS PLUS
• OPEN THE TOUGH 0NiESl by-. ...

I S ... CAZIl orCRU,.... r' _ .

•
•

•

-

•.""= ;.
' ' '- L-
~~

PRESERVE

K_p ~'"ur is of 73 "'o~..dne h.nd ~· and prot... ;I .

.... in 1. .""'00 e nd durable lib...., - file bo~K o.
binden. Boll. -'~."' are buo nd in red 1...lhe...ue
wUh the m"Ruin" lORD . t"mped in ~ol d.

BIN DERS & FILE CASES.

•· i l" bu~... : enh mebu~ hold. 12 i... o.... "'il h .pi"""
. 'i.ible for ea'r referetK;.. .

» .95 __h . 3 fo, $17.00. i for $31UlO

Binde'" ...eh hinder hold. 11 1M......nd 0l"'no fl.t
fo' e".~ , eadinR.

$7.oW ..,,~h. 3 fo, $21 .75 . 6 10, SoI2.ll(J
It'S.'" ~.~ ptIid. t'o",i~n omen muol induok
U .OW .... ilem.)
Pie".., .1.le ) 'e.... d...ired 11977 10 19841.

S..nd ~h,",k o. olOn"y " , de , I'"
, ...... Jo n... 80. Corp .• P.O. Ilo~ 5 120 . Phil.oklph i• •
PA 19141; pi.......110... i lu ' .._l. for deli,ery.

Sorry . no C.O-D. 0' phon.. ordm.

73 WITH

----

Complete System (as pictured)
Down Converter Probe Style

(Assembled and Tested)
Power Supply (12V to 16V DC·)

(Assembled and Tested )

1 YlAA WARRANTY ~.~ ~ .. ~
PARTS So LAaOR

RELIABLE MICROWAVE TV ANTENNAS

2.1 10 2.6 6Hz Frequency Range
34db System Gain (or Greater)
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MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVOR ITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

A "'PO" nOQI'l _ '""m"""", f ....." ...
..... m,oe • •t ' T'a nsm," " slable
5'9"" ' up 10 300 . " 05 w"n e .cep
too .... , • ...,.., q ual,l. by ..... n. 01."
r.."," .n alOC" '" K,t ,ne''''''"
U N m." 0"-0" "e" a"te""a
batt.r~ ~nd ' Up<!" ,n" ",I; I.OO'. T",I
,",''' l.nel1 un" ~'""" ble

S2".!
S8 .!
$29.1
$29.1

For "", lfed and tested clocks add S1 0 00 t o k ll cnce
SPECIFY 12 OR 24!'iOUR FORM.... T

;~o~~~~:._ ..~...o-t.~S.dh> O~" ' '-;;;;
Be OM 01.... I~nl I n<! 0. .... you .- ,_yl e:
Try your hand at bUIlding the neest looki ng cloc k on tt
ma. ket 115 sa tin IIn,sh anodiZed aluminum case lOOkS g.e,
anywhere. wh ile " ..... LEO d,g,,, p roYlde ;ll tugl'l ly .eadab
d,splay TI'IIS 's a complete kll. no extra s needed, and n on
takes 1-2 hours to assemb le Your enoree o f case colors
Si lver. gold . b lack (speci f y)
ClOCk '''I. 12/2" hour, OC-5
ClOCk w III'I 10 m.n 10 I,mer. 12/24 ho ur. DC· l0
Ala. m ClOCk. 12 hour Only, OC~8

12V DC car clock, OC-1

..._......
... super H'nS,I, . e pl,-
t_ ..t" eh ....11 pock up'
pon <lII'QP al ' 5 '_ 0<_
to< mon~on"9 baby'.
room ()( as ge"",a l put
pose ,mplll>et F"'I 2 W
""" oulpul ,...-os on 6 10
' 5 wdls ....... ~S ""'"- -Comple'" k ~ 61'11-9

$5.'5

Led 11_., II"
A o'eat an_loon 9"'
Ie< whoch al,eo-na l"'.
" _ 2 IUmbo LEOs
Use lo< ",,,ne badge'S
buttons .. , ' n ln g
po.... lights '''YffW'Q'
~ on 310 15 VOIt$

Complel. u St.. ,
Ufl

CPO· I
Run. on 3-'2 Vdl; I ,, " ll our , O( IolZ <l00d ' 0 ' CPO
.....' m ....UIl oa Ole.'"'''' camp.... ' .1 U .r.;

Colo< Orpn

See mus,,; c<.>me
,Io"e' 3 d,1I",enl f--'-:"'-'--'--=:"'::":-'---i--",,=~
lights t ll c ke • ...,m
muSIC One ligh t
",..en tor. 1'''9 1'1 ·
I...d·.ange ,,"d
IOW5 Eacn ,nd,
.,dlJally adluS!'
ab le ano O".<!'S up
to 300 W ,,,ns on
110 v....C

Complete k It
ML-l
SI,95

FIo4-3 0(.,
FIo4 ·3 W" ... ~nd T..,,,,,

FM
MINI
MIKE

PARTS PARADE ---

SATELLITE TV KIT

"_ I _TV__•__.L". _
......---'"_ _ 1Ul .,.

~20 -.;_,W"...... 1..... ""
'2O·" .....'..L... ..'
FWJ RF_... ..- - "'" "'"-

_ ,..0<1_ ,....-..- '0 ,
'h_ ' OUO<." ,.,,".by h. o Pl.L ....
,at", lor • •_, ,,,_-'''''''_,"-"_ilFC"' _
"'_ ....,.--~~--- "'----"'..._ _--If" _ _

' HI fOf'UU-~ s.o,,·ue ~[CfIVl~ III ~fT.fOll..t ,<>d.,

10 H. n........
""•• .,. , '. vDC '0_ '""~, '1 ...."

~," ~'" ", ,,,, ... , 18 ' <" " ..
1m " , ? ....

,...d Bliller Ki f

WhillWf llOhl Kil
An ,nle re slong ~ It. s mall mi ke
p,eks up sounds .nd con ...e rts
Inem '0"ghl The Ioude. Ihe
SOUnd Ihe D<'gf>le. tne hgh l
Ineloo" m"e eont,ols u P to
300 W.•uns on 110 VAC

Cornple te k ' l. WL·1
S6 .95FI,4-1 >.' salS

u_ T,_. lUI

P1o., "n , bU' 1; pa '" ~n<l PC
I>OI'd ,equ""" to pro..".. a .0u'c"
0' 1I'"".,.on " m.n9 and Pu''''
9'_"'on UIft S!>S ,...... IC and
""''''''''"' • IInge 0' _ IS ,,,. ......'
"""n9 ,,_ ....
UT·S 0(" $S .IS

Tranl m" s up 1o 300' to
. ny FM DlOIOCn t •• 
d OO. uses . ny ' ype o'
m .~ .. R u n . on 3 to 9'0' Ty pe FIo4 ·2
1'1," .dd"" ...nl"" " m," p'ump
SI'ge
FIo4 - , , ., $l .IS

•

S5'.
$<I" ,!

~ '* '

$.SO •
$1 .00 4

--600 MHz

PRESCALER

E.lend the range o t yOt
counter 10 600 MHZ Wo.~

...,t h a ll coun ters Less tha
150 m... senSltl v,t y eoec.rv
10 0 , · 100

Wiled. tested PS--IB
1(,1. PS- 1B

_ """,",y K it

Completa '''poe '0'9"'""" IIC
IUPfII ¥ P'o-"'eo •• " . D" 6 '" 18 001
2OO m.~nd ' 5~"""mo Eo I;..H..nl '
1O'9ul.hon \load hll.."nll Ind a
" 'a lesl l'.nslO'm..... '-au"...1
,. I "' _ l ' VCT
CompieIa _., P$.JlT

OP-AMP~

S29.95
$39 ,9 5

o c tc teotators - 4N28 Iype
Opto aetrectcrs , Prieto diode' LEO

er.seT LF 1314' . 0 " "" , pm !Of p", ,. ·U- T Pal' r> a. Dul 500 ,OOO MEG
Inou' , . 'up... '0" SO r SOLD 0 ... PO"" d' .."
!OO .... only I t OG 10.... U .OG

78104G " 1$ ~ 7&1 2 Il-OG
19UG 11 ,1$ Ion 18' 5 11 ."
723 , .~ , 1_ ' 1.25
30911 11.15 19'2 ,1.2,
1805 I1 0G 19' 5 ' 1.2,

.....- TuIOInO NuDa _ T0-t2 ....1_.
lOoce"'oc... ...,.."'_........ , - . '. ' r ...... " ,81_ .... .'

_.-- - ""''' ''-''''' .......""".4.... __... ,. ... ...

Io4 R F _~ tranl,"lOf .. UIf'<I on PII- I
O·100D g.,n ,5(\ m", I n ."

AF act uated relay sense, RF
(1 W) and cicses OPO T relay

Fo. AF sensed T-A rel.y
T A-1 Kit $6.95

AudiO
Ptesc. " ,
Ma~e h,gh ,e50'uhon .ud,O
me a,,,. rnen '", g'ea ' '0' m us ocal
11'l11fUrnon" un ,ng PL tones , el e
MUIl,phe . a ud,o UP ,n t'eQuene y
selectable . 10 0' . 100 g ,.... 01
HZ ' <"5OI u\lon ...,In 1 sec ga'e
lome' H'91l sen."'." y 0' 2'5 m... t
meg m p ul z . no b Ul IH n t,llO"n 9
9 ,. e l 9.ea l performance Runs
on 9'0' b a n e .y a U CMOS
P$-2 ~ ' I

P$-2 ...".."

30 W.II 2 m lr PWR AMP

Simp le C lass C power amp teaeures 8 t imes power ga ,n 1 W
l or 8 out. 2 W on ' or 15 0ul. 4W In lor JOoul Ma. output o f 35 \
mcreobe value . coecete Wl ttl all parts , less case and T-R rei<

PA- l , 30 W pwr amp kll S22.'
TA-l , AF sensed T- A relay k ll 6 .!

....n... "' ·.- G........_ ....... ro·no_ Son.. J ... . .

" ~
$SOG
$S OG

110... I; ......'C
"' '•• 0," ""·11.,'.. ,.." ..
00 "1> ~ .' .-.. ...'.Go... II.'.

M,n, RG-114 Coax
'(I fl . lor S' OO

c_ "'..
1 ",n ' YI" VO'<I <...._ .. ""
"'..- ' 003 . ... <_ _ """"""
O"C' n ...

AC 0..''''1
P."", Moun' .."n U.ds

. " ' OG

C OY" "
35795-15 104HZ
-ccccoc MHZ
5248800 MHZ

-

, -.c......o<:._' ~,_ ....".•
..-Ru_ G"""...... ••"" " .00

_ , -...0
."",n Ou._ <'>CI 116 <HI """""
0«'0«' Of' ~·'2 ."" ., 'O·lO ",A 1 fL
<_ '.0.. " !Ill

...."."'."..
! """0','"
,ooo~".~",,, , .
_~ <'0'0 0.,.. ,..
' 50~ ,.
'O ~ "."_ 11-.,.

'-_ _ _ 22OI lO H _<-<1'_" ',_,_,.._-"..•

DC·OCC_..
,~,,x .npu' P''''' ·9 o<Ic (10 30<10.
.~ _ ",,,,"""... ' '~o<Io'" 3~"'. I ' 2~

l _ - 'fOUil C"CIIC<'. ple... ' PK<Iy
Mono Red. Jumbo Red . HogIlln_tr Red. lIIum.....OI Red "" 1
"' tnt hllo.. , Juml>O V. 1I0" JUn'lDO G...... " 11

Co.. ConllKlof
CIlU' " moun,

8 NC Iype S1.00

150' 20 T _ 11 .

' . <'0 1.- s M

_ ..lor ...... .,
...,..".,..-, 0' PopulI' ••, ...... .
... u Cui "'ad to' PC moun1on9
Un',,' , .. Ie""" bag ot JOO 0'
mo,..

c".,.. Mte.opl>on.
Sm.II' " d," m..' ... ._," thtl; '
c.yalll m.,. c""""'1,Ie 1. 7~

25 AM P
100V Bndge
51.SO eacf1

Mini -Bridge 50'1
1 AMP

2 10r $1.00

~_.

5' V Z. ..... 201$1 .00

, "191. TI'P" SOI$I .oo 1"-~'::':':O:"':'::='-"i----':::c::c:::=C;=,-----t---'::,-:-:::'---:c:':'----------,---=:::=---=:.::...' 0( '0' lAmp ""100
,oov 1"'mp 1SJS1 00

8 Ptn
14 P,n
16 P,n
2. P,n

" """""

TTL

'"'''' •"7441 ...
7.15 ..,
,,~ • M
7. ' 96 '13~

SPEC IAL

, 'C90
,(1116,
7Z07A
12160
71(17C

~"5-375.... 8 ,(>

'00'

FER RITE B EADS---_. ,...•._-- "...

••".". "• •s • 0.. .
Gooct I", 'OlO< " ........

:::: f- - - - - - - - --f-'=-'''''''r.'"'''=.,--''-''''_� C~I._., ..' 110 ....c l" oJOOn~ ...~
,. 00 I ~.o< _.10 "'.
. , U 'I • • c tl' 'flOm•

10 ··UDII '2 .ac .~.••••
""n"

LINEAR

IC SPECIALS

TRANSISTOR S

READOUTS
'''''' _'' e e .. .
. "'" "' e .. ' ...- ,. ". n -e A , ._ ,., ..-e .. ••

_-c·, ............_e·. "'.'.- - c·. .....'._ .. - c·, " . ,.
.......... c·, 0-". I----------f..;:-''-',,:..-::=~::::.J,,:...;:::;:..;:;::::;::=''''''-'c:_I1''''''.'' _ c·, ......_ e,' 0-" .
1''''''' _ _ ..-'.. ..,.., - .
- ''''-- " 'II_...-- ...._ ,OJ_ ' 10_ _ 1_ ". _._ ...._ .·,, _10- .._ IoU' _ .

.'••»>.,.,",......••

."."~.

~.

oSl1

'S"-
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•

•

•

•

•

-Z
;B

i-,.

.......-

....
1349'"

::-=-1';
C,

i
•
;;I
Z

~,

i
•;:

f'lus $2 00
S1l'PillhQ

Conn USA

2C.(I25 AMP

"7650

' IOot " 1-1: .'. . . ...'."._ •• • '"Ll St•••, .

• e 8an<I ' 6 Ct1ann..
• . 0' 0 ScOn ' Chon"",
loc . ...' · ""0" TO'. "
\'V" n ' OU Any..n.,.' --

· Or_ c....-
• Doro _ w_ Gf_

· 2 '~ · H , ' ·~ ·W . l "" · D

73 Magaz ine · May. 1983

' •• • _.., 0- "'. .. .. ,.. "" ,.,' ....-
--~.._ -.. '",'''''''''' '" .....
. .... --. K • •_· _ ..-,_ - -- ..-_ - ----... ....~ c..... .. _~,_ ... ,,'........ .__.-

PluS 5-3.00

• 2 W In • 2!> W Ou t Shlppi"9

.......-

• ,1' _ l EO N_ ",

' U H, _, ......

.,·_ w ..

VoCom POWER POCKEL, ?
51999 5 -,,;'

, =--'."""'"""",,' ...... ,~ .............._._ ~

0<, ....,. ..."-

........""'__ 0",
" ...... .. , .. '._ <,._.' _ -
-~ - ...." __ ... .. ,.. .. · oc.~·

5/8 WAVE TELESCOPING
ANTENNA ' 19"[

....................,. C'.
II "Of. ' 00...."'" '.Of.'."'.

... . . y· I. lk' . .. VOX
PORTA BLE TRANSCEIVER

• Up '0 " ""'e fM T>an''''' ' M Q
• "Hands " ee" vo x 0 '."....
' l ogM .eog~,- ..so ' n Q 0 ,

•""-.",,,,",,,,,_ . " n . n...... .n
' " • •..,.. ........"'....'0; 'c. Po. "e
''' ' "0"".••• 0' ."",."""... ,n "Om.0""''', ._ "" .<C oo" on u....
~ ,no' ' '

_".-
' 43"

.... .."..... ......

... " '" ' '0 ",• •

. ..... H2O' ~

..... "' VN"'...
C"""•• '"

AUlAN DER BI' . ·W
SOO MAH NICA D

$ 2415 ~

8 &W PORTA8LE
APARTMENT ANTENNA

0.. _' ,.'".; "' ., ' ~o , 00..."
,... . " Ie ,••_ '""
. .... " oc" ", .'," .. ,•..." "
" ,, _ " , ,""_ Ood''O
_, ... 0'" ~ ..

List~- Regu larly !549:9fr'
" DEMO" SPECIAL!
SAVE S80.OO MORE!

we t\iI~ II 1I...,t80 numoe. of tK101'Y demo tCF.{;llOOW"• .
tn a t are Delng otle<e<l ill ill sa~,ng o! $80.00 O>te' the ""ce
o f new mOdelS. These u", ls we' e used by SON Y sales
peop le al Trade Sl10 1'<5, and a ,,, s t ,1I on mont c o nd lllo n ,
Tne lu l l 1 ye a' SON Y wa rrant .... is also in lo,ee Tn,s Is a
super d"" l. and '. not ...... Iable tm m any o tner dealer on
II'll! US It

ORDER NOW! LIM ITED QUANTITY

SAVE $$$-QUANTITIES LIMITED!

~ SONY
if ICF 6800W 31·BANDrPORTABLE WORLD RECEIVER

P1U I $3.00 S ~i p pi ng

You. personal compule. Decomes a comple le CWIRTTYIASC II
..- a"" . ore,,'''' ' erm,nal w " ~ The In'el1.c. l,nk' ''9 ' I ' 0 you' Ira n".
ce''oe'.

If you o wn a n ....pple II 0' ....pple It Plus . A'a. ' "00 or BOO. TRS-80
Co lor Compute, . o r VI C·W . Th. In,. rlace w,lI pu' your comp uler -oe
The ·.... .. ...

Sottware for each syslem feaf ure s splil screen d ,spla y. buffered
ke yboard . Sfalus d 'Spl.ly. a ncl ,""ssage ports . Att ach a ny CenlfOtllCS
compaf,ble p"nler lor hard c opy. $ollwa'e is a..a,la ble. on d ,s k""e
lo r Ihe .... pp le a nd program boardS lor lhe o fners. If add,' .ona l co s ,

Apple Ala' ; VI C·W H lS·8OC
dis ke tte board bOafd board

~- - - - -
529 ,~ s.t9,~ s.t995 559 95

Put Your Computer " On-The-Air"

The tnterfacet

li,' "1699 5
IU 9,9"

SONy fCF.2001

IN8TANT. ACCEflS

'25985 DlGlTA' ~VE
SCANNER

.000 li~ 00-'; CO'o'. "S

• fJ.M -Of.; SS8
• 150 KH" JQ MHZ . ,M ElR(J,lDCAST

• PLl SVNTH£$ll£D wno; SCANNING AND
Mt. MI.:F>' • sc AOAPTIJl'l ' , VEJ'U'l fllClCR't
l M TE D WA/=RANrv 4<-

"The Best Under $1,OOO.OO••.WRTV Handbook

Plus $8.00 Shipping
(Conl'l USA)

SUPER
DEMO PRICE!

",IMlTE D

QUANTlTlt:8

AMECO
PREAMP S

12' ' ....
'3"....::.:i2'~'"

J T> -: ; .• . ""...;.

SU8AUDIBlE TONE
HUDOUAATEAS

n eOD' . ' _ . " .
529" ,.,. oe_-:="-.

... . '"0" c~"'''' "''" ..,.".19o<;,.'." 5 S l1 'M 553!'.'....:<._. ",. "'0" .". ",,,,, ""
"¥<I ..... _ ", . ,."" "'"
'.g ."~ ... . _.'0' oe_..........

ICR-4800

SONY 6-BANO
POCKET WORLD RECEIVER

...... ......_--~* ' ~ , ,.......• ,,, ,_ "'l'_-000'" ~tOCI'

• ~'" , ' "" ,' """"Il '.._.

•

•

•

•

,

'" SHCIRlIm, CUSHCRRFT •DMKlE ·1lRM MY· KUSTUR 'II'I-GRIN' ICOM· KRNTROIIICS •

ICI
II:-•,a••
Iz
I
•

Iii
~
II:

I
•

i
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FAGI! 4SSS SERIAL PAGE PRINTER

The Fac l t 4555 a lphanumerica l seria l prin t e r I s complete. Equipped wi t h RS232C I nt er fa ce ,
pr inting mechanis. , control elect ron i cs , drive ele c tronics , power suppl y and charact er gene ra
tor. The adapta t ton elec t ron ics can be .ad ifled i n f our ver a iona:B l t -paral iel da ta trans fer,
CCITT (ElA , RS232C) for b i t-aer ia l data transfer a nd the current loop (TTY) inter fa ce alao fo r
b it ae r ia l data tran sf er . The fac l t 4555 pr in t a on ordinary pape r and I s adj us t abl e for dif
f erent pape r wi dthS and forma ta. 9. 5" pllper widt h wi t h 66 11nea pe r page Or DIN 1'0.4 with 70
11ne a per page.

2. 54_/1 /1 0" 80eh/lin ..
l. 5S-/0.06" lJ2ch/llne
ECMA- 6 7-b i t coded ehar • • et
63 Char. va r i ou ll na tiona l
ve r e t c ns ,
Sprocke t feed.F.... d "'l"eha nisll.

Char . Code
Cha r . Se t

SPEC I FICATIO NS

Cha r. apec Ingu p t o 60ch .ll .
I nc r elllen t a l.
80 al t. 132.
7 X 5 dot ma tr ix.
2 . 7_/1/8"
l. 3un/ 0 . 05" 1l2eh/11ne
2 . 1_ / 0 . 083" 80eh/llne

Prlnt IIp..ed
Pr i n ting JIIode
!'lall . , of ch/ l tn..
Matrix
Cha r . Si ze H.. i ght
Cha r . S ize Width

TH ESE UNI TS WERE PULLED OUT OF SERVICE I N GOOD WORK ING CONDITION. WE CHECK EACH USIT ON A
RAD IO SHACK TRS-SO COLOR COMP UTER•

Prin t .. r with l i n e c o r d , bOll o f
paper , i n t .. r -connec t cab le f or
TRS- SO COLOR COMPUTER.

$149. 99

•
PRINTER ONLY $ l2CL 99

GEN EVA CALCULATOR WATCH

This a ttra ctive wat ch haa t he fo llowin g lIlOde a:
Nonaa l T11J1e S.. t ting,
Ca lendar S.. tt ing ,
Daily Ala rlll T i me Set ting ,
\.Ieek ly AhT1ll Time Se t ting .
Chronogr aph ,
Calcu la tor.

•

Featured in Black Plast ic 524. 99 •• Feat u r e d i n St a in less St e e l 529.99

SILICON DIODES FEED THRU SOLDER RF CAPACTORS

MIll5 1 1000dc 6Aaps 10/55.00 roozsie.oo 470pf +-20%
MIl5 10 tooocae )Am" 10/$3.7S 100/ 524. 00
HEP l70 rooovac 2A1D ps 20/$2 .00 100/$ 15 .00 5/$1.00 or 100/$ 15.00 ••
IN3209 IOOvdc I SAmps $2 .00 10 / $ 15.00 1000/$ 100.00
BYX21/200 200vdc 25Aao.ps $2 .00 JO/ $15.00
IN21)6A 600vdc 60Amps $5.00 10/ $40 .00 1000pf/ .00Iuf +- 10%
DSS5-04C 400vd c 80Amps $10 .00 10 / $80 .00
IN3269 600vdc 160Amps $15.00 10/5 120.00 4/$1.00 o r 100/$20.00 ••
27S241 aoovae 2SOAaps $20.00 10/$17S.OO 1000/$150 .00
7-5754 300vdc 400Alllpg $30. 00 10 / $ 250. 00
RCD- IS l SKVDC zo.. . $3.00 10 / $20.00
SMFR20K 20KVDC ,<loa. $4 .00 10/ $30.00

E PROMS

IN4 148 s igna l 30/$ 1.00 100/ 53 .00
270S 1024xl $2 .00 e a ch

FAIRCHILD 4116 16K DYNAMIC ...." 200ns. Part , 16K7S 2716 204811S $4.00 u,h

25 For $25.00 o r 100 Fo r $90 .00 o r 1000 For $750.00 2 7L32/2SLl2 $ 10 . 00 e ach

HEW1.ETI PACKARD MICROWAVE DIODES

IN5711 (S082- 28OO) Scho t tky Bar r i e r Diodea $1.00 •• lO I or s 8 . SO
INS71 2 (5082-2810) .. .. .. $I .SO lO I or $10.00••
IN626 3 (HSCH- 1001) .. .. .. $ .7 5 10 t • • $ 5 .00or
S082- 2835 .. .. " $1. SO or lO t • • $ 10.00
S082-2805 Qua d Ma t c h..d .. .. .. $5 .00 or lO I or $40.00par set

Ton Free Number
800-528-011l() &]\I CiJI z electrorvCI
(For order. only) - L:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

" ..,11 PRft l m. y be new or
surplus. aod pa.,s may be
subsllluled wIth COIT\Clll'~ part,
if _ .f. out 01 stcce 01 an rtem.M
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MOTOROLA RF DATA BOOK

$S. 30

$21. 00

WITH DATA SHE ET

.. ... 11 parIS may be ne* or
surpl us. a nd pa'U may be

~U:I:~I:;~~~~~P~;~~~t:r1.~ PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Ba lanced Mi xer
IF DC to 300MHz
6.SdB Max. I to SOMHz
8.SdB Ma x.. 2 to 300MH z
same as above
8.SdB Max . SO to 300MHz
.3dB Typ.

"MIXERS"

Toll Free Number
800-528-0180
(For orders only)

Conve rs ion Compress ion

NEC (NIPPON ELECTRI C CO . LTD .
NF Min F=2GHz dB 2.4 Typ.

F=3GHz dB 3.4 Typ.
F=4GHz dB 4.3 Typ.

lJNELO) RF Power and Linear kplifier Capacitors

These are the ferrous capacitors used by all the RF Power and Linear Amplifier
manufacturers. and des cribed in the RF Data Book .

Ft Gai n Bandwidth Produc t at Vce=8v . Ic=l Oma . GHz 4 Mi n. 6 Typ.
Vcbo 2Sv Vceo 11v Vebo 3v Ie sOma . Pt. 2S_

. AT KINS JOHN SON WJ -M6 Doubl e
LO and RF 0. 2 to 300MHz
Convers ion Loss (SSB)

Noise Figure (SSB)

5pf lOpf 18pf 30pf 43pf l OOpf 200pf 1 t o lOpes . $1.00 e a
5. 1pf 12pf 22pf 32pf 51pf llOpf 220pf 11 to 50pc s . s . 90 e a
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pe s . S . 80 e a
7pf 14pf 27pf 34pf 80pf 130pf 500pf
8.2pf 15pf 27 . 5pf 4Qpf 82pf 14Qpf 1000pf

NIPPON ELE CTRIC COMPANY TUNNEL DI ODES $7 .S0MODEL IS2199 IS2200
Peak Pt. Current rna . Ip 911110 . lOTyp . llma x . 9min. lOTyp . I lmax.
Valley Pt. Current ma o Iv 1. 2Typ. 1. 5max . I. 2Typ . 1. 5max .
Peak Pt. Voltage my . Vp 9STyp. 12Omax. 7STyp. 9Omax .
Projected Pea k Pt. Vol tage my . Vpp Vf= lp 48Omin. SSOTyp . 63Omax . 44Omin . S20Typ . 60Omax .
Series Res . Ohms rS 2. STyp. 4max . 2Typ . 3max .
Termina l Cap. pf. Ct I. ?Typ. 2max . STyp . Bmax .
Va l l ey Pt. Voltage mv. VV 37DTyp . 3SDTyp.

FA IRCHILD / DUMONT Osci l l oscope Probes Model 4290B
Input Impedance 10 meg . • Input Capaci ty 6.5 t o 12pf .. Di vi si on Rati o ( Vo lts /Di v Factor )
10: 1, Cable Length 4Ft. , Frequency Range Over 100MHz .
These Probes wil l work on al l Tektroni x, Hewl ett Pac kard, and other Osci l loscopes .

PR ICE $4S .00

Li sts al l Motorol a RF Transi s t ors / RF Power Amplif iers . Varactor Diodes and much mu ch
more.
PRICE $7. S0
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RF TRANSISTORS, MICROWAVE DIODES
PART PRICE PART PR ICE PART PRICE
152 199 s 7.50 2NG083 s 13 .25 CA2612 (TRW) s 25 .00
1522 00 7.50 2N 6084 1S. 00 CA2 674 ( TRW ) 25 . 00
2N 1561 25.00 2N6094 I M9 622 11. DO CA2881 -1(TRW) 25.00
2N1562 25.00 2N6095 IM9623 12 .00 CA4101 (TRW) 25 .00
2N2857 1. 55 2N6096 I H9624 15 .50 CA420 1 (TRW) 25 .00
2N28S7 JAN 2 .55 2N6097 17. 25 CA46QO (TRW) 25 .00
2N2876 11. 00 2NG136 2 1.85 C01889 20.00
2N2947 18.35 2NG 166 40.25 C02545 20.00
2N 2948 15. SO 2N62Q l 50.00 CMD S1 4AB 20 .00
2N2949 3.90 2N6459 18 .00 04959 10.00
2N2950 4.60 2N660) 12 .00 D4987M 20.00
2N3375 8 .00 2N6680 80 .00 D5 147D 10.00
2N3553 1. 57 2SC75M 7.50 05506 10 .00
2N)632 13.80 25C781 2.80 D5827AM 20.00
2N38 1B 5.00 25C 10 18 l. 00 DMD6022 30 .00
2N3866 1, )0 25C 1042 12.00 DMS-ZA-2S0 40. 00
2N3924 3. 35 25C 1070 2 .50 HEP76 4.95
2N3927 I7 . 75 25C I239 2 .50 HEP53002 11 .30
2N39 50 25 .00 2SC I 25 1 12 . 00 HEP5 3003 30 .00
2N4072 1. 80 25C 1306 2 .90 HEP53005 10 .00
2N4127 21 .00 2SC1307 5.50 HEP53006 19 .90
2N4427 1. 30 25C1760 1. 50 HEP53007 25 .00
2N4428 l. 85 25C 1970 2. 50 HEP530 10 11.34
2N4957 3 .45 25C2166 5.50 HTEF2204 H.P . 112 .00
2N4958 2 .90 8B1087 ( M.A.) 25 .00 5082-0112 H.P . 14 . 20
2N4959 2 .30 A50-1 2 20 .00 5082 -0253 H.P . 105 .00
2N5090 13. 90 A283B 5 .00 5082-0320 H.P . 58 .00
2N5 108 4 .00 ALD4200~ (AVANTEK) 395.00 5082-0386 H.P . POR
2N5109 1. 70 AM I 23 97 .35 5082-040 1 H. P . POR
2N5 160 3 .45 AM688 100 . 00 5082-0438 H.P . POR
2N5 I77 21 .62 BB105B . 52 5082-1028 H.P . POR
2N5I79 1. 00 BD4!4J FBD4 (G.E . ) 10.00 5082-2711 H. P . 23 . IS
2N5583 4 .00 BFQ85 1. 50 5082-3080 H.P . 2.00
2N5589 8.65 BFR90 1. 30 5082-3188 H.P. 1.00
2N5590 10.35 BFR91 1. 65 5082-6459 H. P. POR
2N559 1 13. 80 BFW92 1. 50 5082-8323 H.P . POR
2N5635 10. 95 BFX89 1. 00 35826E H.P . POR
2N5637 15 .50 BFY90 1. 00 3583IE H.P . 29 .99
2N 564 1 9 .20 BGY54 25.00 35853E H. P. 7 1. 50
2N5642 10. 95 BGY55 25. 00 35854E H. P . 75 .00
2N564J 15 . 50 BGY74 " 25 .00 HPA0241 H.P . 75 .60
2N5645 13.80 BGY75 25.00 HXTR3 10 1 H.P. 7 .00
2N5646 20 .70 BLI6 1 10. 00 HXTR31 02 H.P . 8 .75
2N5691 18.00 BLX67 11. 00 HXTR6 10 1!2N6617 H.P .55.00
2N5764 27.00 BLY568CF 25.00 HXTR6104 H.P . 68 .00
2N5836 5.45 BLY87 13. 00 HXTR6I05 H.P. 31 .00
2N5842 8 .00 SLY88 14 .00 HXTR6 106 H.P . 33.00
2N5849 20 .00 BLY89 15. 00 QSCHI995 H.P . POR
2N5913 3.25 BU90 20 .00 J02000 TRW 10. 00
2N 592 2 10 . 00 BLY351 10 . 00 J02001 TRW 25 .00
2N5923 25 .00 C4005 20 .00 J04045 TRW 25 .00
2N5941 23.00 CA402 (TRW) 25 .00 KJA 10.00
2N5942 40 .00 CM OS (TRW) 25 .00 MA4 50A 10 .00
2N5944 9 .20 CA612B (TRW) 25.00 MA41 48 7 POR
2N5945 11 . 50 CA2100 (TRW) 25.00 MA4 I7 6 5 POR
2N5946 19. 00 CA2 1I3 (TRW) 25 .00 MA4 3589 POR
2N6080 9 .20 CA2200 (T RW) 25 . 00 MA 43636 POR
2N6081 10 . 35 CA2213 (TRW) 25 .00 MA47044 POR
2N6082 11. 50 CA24 18 (TRW) 25 .00 MA476 51 25 .50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE
"All parts may be Ae", 0'

800-528-0180 surplus. loAd paris may b•

~~ electr°tUcl....r.liluled ....,tl'l comparaDle parts

(For orders only) it ",e al e out 01 stock 01 an item."
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PRICE
$ POR

POR
POR
POR
POR
POR
POR
PO R
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR

41. 70
POR
POR
POR
POR

24.99
POR
POR
POR
POR

25. 00
POR
POR
POR
POR
POR
POR
POR

70 . 00
7- 5.00

4.00
4 . 00
4. 00

25. 00
25.00
25.00

PART
PT4 1868
PT4209
PT4209C
PT4566
PT4570
PT4571
PT4571A
PT4577
PT4590
PT4612
PT4628
PT4640
PT4642
PT5632
PT5749
PT66 12
PT6626
PT6709
PT6720
pr 851 0
PT8524
PT8609
PT8633
PT8639
PT8659
PT8679
PT8708
PT8709
pr8727
PT8731
PT8742
PT8787
PT9790
PT31962
Pr3! 963
PT3 1983
PTX6680
RAY-3
4008 1
4028 1
40282
40290
RFII0
SCA)522
SCA3523
SDI065
SS43
TPI0 14
TP I028
TRW-3
UT0504 Avantek
UT051 1 Avan tek
V15
V33B
VI OOB
VAB80 lEC
VAB804EC
VAS21AN20

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

PRICE
$ 6.00

7. 00
5.00
8.65

20 .00
3.47

23 . 00
15.00
20. 00

3.00
2. 10

POR
POR
POR
POR
POR
POR
POR
POR
POR

. 77
8 .75
1. 42

15. 00
10. 00
10 .00
10.00
10. 00
10.00
10. 00
10. 00

. 90

. 90
1. 55

. 53

. 53
2 .00
2 . 00
7. 45
7. 80
8 .25
7. 80
8.25
8.65
8.2 5
8.65
9.50
5.30
5. 00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
MRF S03
HRFS04
MRF509
MRFS l l
MRF605
MRF629
MRF644
MRF816
MRF823
MRF901
MRF8004
MS261F
MT41 S0 Fair .
MT 51 26 Fair .
MT5481 Fair .
MT5482 Fair.
MT 5483 Fair .
MT 5596 Fair .
MT 5764 Fai r .
MT8762 Fa i r .
MVI09
MV l401
MVI624
MVl805
MVl808
MVI81 7B
MV I8638
MV 1864A
MV I864B
MVI864D
MVI868D
MV2 101
MV2111
MV211 5
MV2 201
MV2203
MV2209
MV221 5
HWA 11 0
MWAl20
HWA130
MWA21 0
MWA220
MWA230
HWA3lO
HWA320
HWA3 30
NEC57835
ON382
PPT515- 2Q-3
PRT8637
PSCQ2-1 60
PT3190
PT3194
PT3195
PT3537
PT4 166E
PT41 76D

" AU part , may be new or
. urp l us, .nd parIS m ay be
substi tuted w it l> COfT"OP'Iable ,"",s
if we . re out of stOCk of an II IHI'l.R

PRICE
$ 3. 0 5

30.80
POR
POR
POR
POR

1. 00
POR

42 .50
48 . 60
49.35
51 .90
68 . 75
2 5. 00
32 .32

POR
50 .00
50 .00
10.00

5.00
11 .50
10. 00

1. 15
2 .30

POR
POR
POR
POR

10.00
.52

1.00
1. 01

42 .50
16. 10
13.2 5
15. 50

3. 15
12.65
25.00
34.50
34. 50
43 . 45
23 .00
20.00
36. 80
4 1.40
16 . 10
46.00
13.80
17 .2 5
19.90
16.00
19.90
25 .00

1. 00
2 .90

11. 50
1. 04

GaAs, TUNNEL DIODES, ETC.

I

TRW

Toll Free Number
800-528-0180
IFor orders only)

PART
MA47100
HA47202
MA47771
MA47852
MA495S8
MB4021
HBDI Ql
MOOSl)
MHWll71
HHWl182
MHW4171
MHW4 172
MHW4342
KLPI 02
MMl SOO
MM15 50
MM1552
MM1 553
MMlb14
MM2608
MM3375A
MM4 429
MM8000
MM8006
M0277L
MOZ83L
M03lS7
MP I02
MPN3202
MPN 3401
MPN 3412
MPSU31
MRA2 02 3-1. 5
MRF212 /208
MRF12 3
MRF224
MRF2 37
MRF238
MRF243
MRF245
MRF24 7
MRF 304
MRF 31 5
MRF420
MRF4 21
MRF422
MRF427
MRF428
MRF4 50!A
HRF453/A
MRF4 541A
MRF4551A
MRF4 58
HRF463
MRF472
MRF475
MRF477
MRF502
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COAXIAL RELAY S;; ITCHES SPOT

Elect ron ic Spec Ia lty Co. /Raven Elect ronIcs
Part' 25N28 Par t' SU- OI
26Vdc Type N Connector, OC t o I GH z .

FSN 598S-SS6-9683 $" 9.00

Ampheno l
Pa r t' 31 6- 10102-8
I ISVac Type ENC DC t o 3 GHz .

rxa
Par t ' 300- 111 82
120Vac Type ENC DC t o " GHz.
FSN S985-SH- I22S

rxa
Pa r t' 300-111 73
120Vac Type BNC Same
FSS 5985-SU -18S0

$29 . 99 $39.99 $39 .99

• •

•

ENC To Banana Pl ug Coa~ Cable RC- 58 36 i nch or BNC to N Coax Cable RG- S8 36 inch .

$7.99 or 2 For $13.99 or 10 For $50.00 $8.99 or 2 For $15.99 or 10 For $60.00

SOLID STATE RELAYS

P6B Hodel ECTIDB72

PRICE EACH $5. 00

01g1a lg , Inc _ Hodel ECS-2 Is

PRICE EACH $7.50

svdc t urn on

svdc t urn on

120vac contact a t 7a.ps or 20aaps on a
10"x 10" x .1 24 a luminum. Heatainl< with
silicon gr eas e .

240va c contact ' ''amps or 40ampa on a
10" x 10" x . 124 a IUll1oUlll_ Heata i nl< '11th
s il1con grease .

Gr igaby{Ea r ton Model GB7"OO

PRICE EACH $7 .50

5vdc t urn on 240vac contac t at 15amps
10" x 10" x . 124 alum1nu••
s iltcon grease _

or "Oamps
Hea tdnk

0 0 •

with

NOTE: *** Items may be subs t i t uted wi th o ther br ands or eq uival en t mode l numbera . ***

· ·A II pa rt s may be new Of
su.plus. and pa' lS may be
subst"uled wllh comparable parts
jf we are out of stOCk of an item,"electroruCi;

Toll F,," Number
800-528·0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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•

I lup

$2.95
4 . 00
I. 25
1. 15
3 .30
I. 25
2 .00
1. 25
4 .00
8.00
8 . 00

1 t o 10

$ 4. 42
' .00
I. 50
I. 50
4.29
I. 50
2 .50
I. 56
5. 00

10. 00
10.00

$19 .99 or 10/$149 .99

ARON ALPHA RAPID BONDING CLUE

Supe r Clue 'C£- 486 hi gh s trength
rapid bonding adhea l ve. Al pha
Cyanoa crylate . Se t -T i me 20 t o 40
sec . , D. 7f1. oz . ( 20gm.)

$2.00

ToU Free Number
800-528-0180
(For orderS only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

HlTSUMI UHF / VH F VARACTOR TUNER HOD EL W EIA

Per fect f or t hoae unsc ramb l e r project s.
Sew wit h data .

See you at the Dayton
Hamvention!

We will be closed April
27th through May 2nd ..

" ..,11 pa.ts m" y be new O'
su ' Plus. " nil pa.1S ma y be
wbst ,tutad w,th compar"ble ?lollS
il ....e are out 01 stock 01an item.'"

$11.99
$15 .99

are Fac tor y
$5.00

Color TV Video Modul ator Ci rcui t .
I F Amp . ,L imi t er, FM De tector,Audio Dr ive r ,E lect ron ic At t enua tor.
I F AlIIpli fier
Low Level Video De tector
FH St ereo ~dulator

Ba lanced Modulator/Oemodulat or
Phase Locked Loop
2Watt Audio Power Amplifier
TV Video Modula tor
Phase Locked Loop
Phase Locked Loop

RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER

The Reca ll Phone Tele phone employs t he lateat a t a te of a r t
co..unica tions t e chn ology . It i a a co.bina t lon t elephone
and eutomat t c dialer that uSeS premlum- qua llty , aolid- atat..
Circuitry to a••ure hi gh-r e l i abi l i ty pe rformanc e In per sonal
or buslneas appllca t lona. $49.99

$9.99 or 10/$89.99

INTEGRAT~D CIRCUI T.

TOUCH Tml"E PAD

Thia pad cont a i na all the electronic a to
pr od uce a tandat d t ouch-tone t one• . New
with data .

12vdc at 2 .SAmp/Hr.
12vdc at 5Amp/Hr.

HeIl72P
MCI)58P
HCll50P
Hell)OAI P
»c i noe
MC I496P
LK56 5N
LJ08OS l4
LM I889N
NE564N
NE561N

FERRANTI ELECTRONICS AM RADIO RECEIVER HODEL IN" 14 INTEGRATe D CI RCU IT .
Feature s:

1.2 t o 1.6 volt ope r a t ing range. ,Le as t han 0.5.. cur r ent conaUQpt ion. 150KHz to 3MH z
Frequency range.,Ea ay t o aa . emble . no alignment neee asary . Ef f ec t ive and var i able AGe ac tion. ,
Will drive an earphone direct. Excel l en t audio qua l i ty . , Typ lca l power ga i n o f 72dB . ,TO- 18

a cka e. Wi th data . 2.99 or 10 For $24.99

NI CAD RECHARCEABLE BAtTERIES

SUB C Pack of 10 2. SAmp/Hr . $10 . 00

Ca t e . Rechargeable Battery Pack.

AA Bat t ery Pack of 6 Theae
,~.
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"SOCKETS AND CHIMNEYS"
El MAC TUBE SOCKE TS A.''10 CH IMNEYS

5K110
SK)OOA
SK400
5K406
SK41 6
SKSOO
5K600
51(602
5K606
5K607
SK610
SK620
5K626
$1(630
SK6368
$k.640
$K646
51(700
SK71IA
$k.740
5k.770
5K800A
51(806
SK810
seseo
5K906
5KI420
5KI490

Socke t
Soeket For 4CXSOOOA,R .J . 4CX10 , OOOO, 4CX15 ,OOOA ,J
Socke t For 4-125A ,250A.400A ,400c,4PR125A ,400A .4-500A,S-500A
Chimney For 4-250A.400A, 40OC .4PR4QOA
Chimney For 3- 4002
Soc ke t For 4-1000A!4PR1000A/B
Socket For 4CXZSOB ,BC ,FG,R ,4CK3S0A ,F ,FJ
Socke t For 4CXZSOS ,BC,FG ,R, 4CX350A,F , FJ
Chimney For 4CX2508 ,BC ,FG, R,4CX350A ,F ,FJ
Soc ket For 4CX600J ,JA
Socket For 4CX6ooJ ,JA
Socket For 4CX600J .JA
Chimney For 4CX6ooJ ,JA
Socket For 4CX60OJ ,JA
Chimney For 4CX600J ,JA
Soc ket For 4CX60OJ .JA
Chimney For 4CX60OJ ,JA
Socke t Fo~ 4CX300A,Y ,4CXIZ~ ,F

Socket Fo~ 4CX300A,Y ,4CXIZ~ ,r

Soc ket ro~ 4CX300A ,Y ,4CXIZSC ,r
Soc ke t Fo~ 4CX300A ,Y , 4CXIZ5C ,r
Socket ro~ 4CXIOOOA , 4CXI 500B
Chimney ro~ 4CXlOOOA ,4CXI500B
Socket ro~ 4CXlOOOA ,4CXI5OQB
Socket Fo~ 4X500A
Chimney ro~ 4X500A
Socket ro~ 5CX3000A
Socket Fo~ loCV8000A

$POR
$5Z0.OO

260.00
74.00
36. 00

390 .00
51.00
73.00
11.00
60 .00
60.00
66.00
10.00
66.00
34.00
36.00
71.00

2Z5.00
225.00
86.00
86.00

225.00
40.00

225 .00
300.00

57.00
650.00
585.00

JOIiNSOO roBE SOCKETS ~D CHIHSEYS

IZ4-11I/SK606
122-0275-001
124- 0 113- 00
IZ4-116/SK6lClA
124-11S-2/ S~62OA

Chimney Fo~ loCX250B, BC, FG, R, 4Cx 350A, r , FJ
Socket Fo~ 3-5002, 4-125A, 250A , lo00A, 4- 500A , S-500A
Capaci to~ Ring
Socket Fo ~ 4CX2~B,BC,FG ,R, / 4CXJ 50A. F . FJ
Socket For 4CX250B.BC ,FG ,R , / 4CXJ 50A, F , FJ
813 Tube Socket

$ 10.00
(pair)l5.00

l 5. 00
55.00
55.00
20 .00

TUBE CAPS (Plate)

CHIP CAPACITORS HRI , 4 $11. 00
.8pt 10pf 100pt '* 430pf HR2 ,3 . 6& 7 D .OO
I,f 12pf IIOpf 470pf HR5 , 8 l4.00
l.Ipf ISpf 120pf 5IOpf ." 17.00
1.4pf 18pf DOpf 560pf HRIO 20.00
I.5pf 20pf I50pf 620pf
1. Spf 22pf 160pf 680pf
2.2pf 24pf 180pf 820pf
2.7pf 2Ipf 200pf lOOOpf / . oo l u f '*
3.3pf 33pf 220pf '* 1800pt / •0018uf
J.6pf 39pf 240p f 2700pf/.0027 uf
3.9pf 47pf 270p f 1O ,000pf/.O l uf
4 . I pf 51pf 300pf 12 ,OOOpfl .012uf
5.6pf 56pf 330pf 15 ,OOOpf /.OISuf
6.8pf sa,f 360pf 18 ,OOOpf I .018uf
8 .2pf 82pf 390pf

PR ICES: i ie ro • . 99¢ 101 t o 1000 .60¢ • IS A SPECI AL PRICE: 10 f or $7. 50
llto50- .90¢ 100 1 & UP .35¢ 100 fo r $65.00
51 to 100- .SOc 1000 for $350. 00

-------------------------------------------------------------------------------- ------- ----
WATKINS JOONSON WJ -V90I: Vol tage Controlled Mi crow ave Osc ill a tor $110 .00

Fr-equency ra nge 3.6 to 4.2GH z, Powe r coout , Mi n . 10dBm typi ca l , Bd 8m Guar ant eed .
Spurious output suppress ion Harmon ic (nfo ) ' min. 20dS t ypi ca l , In-Band Non- Harmon ic , 1111n.
601:18 typical , Residual FH, pk to pk , Ma x. 5KHz , pushing facto r , ~x . 8KHz/V , Pulling f igure
( 1. 5 : 1 VSWR), Mdx . 6Mlz , Tuning vol tage range +1 to - r svetts , Tun i ng c ur ren t , Max . - O. IIIIA ,
modu lat ion sens t t i vi t y r ange, Max. 120 t o 30Kiz/V , In put cepect tence , Max . 100pf , Osc lllator
Bias +15 +- 0. 05 vol t s @ 5SmA, Ma ~ .

Toll Free Number
800-528-0180
(For orders only)
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PRICE

$ 50.00
22 .00

7.00
110.00

75.00
15. 00

125.00
17.00
60.00
34.00
11.00
67 .00
4.00

250.00
8 .00

58.00
83.00

5.00
12. 00
65.00

130.00
60 .00

100.00
30.00

506.00
100.00

73.50
92 .00
65.00
90.00
34.00
38.00

100.00
123. 00
60. 00

260 .00
260 .00
260.00
533. 00

12.00
71.00
12. 00

TYPE

6562!6974A
6832
6883/8032A/8552
6897
6907A
6939
7094
7117
7211
7289!3CXIOOA5
7360
7377
7408
7650
7695
7843
7854
7868
7894
8072
8117A
812 1
8122
8236
8295!PLl72
8462
8505A
8533W
8560/A
8560AS
8608
8637
8643
8647
8737/58948
8873
8874
8875
8877
8908
8930/65 1Z
8950

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

6.00
6.00
6.00
6.00
6.00
6.00
6. 00
6.00

PRICE

s 20.00
50.00
50.00
49.00

144.00
7. 50

10. 00
15.00
35.00
50 .00
38.00
28.00

310.00
80.00

585.00
25 .00

200 .00
85 .00

100.00
100. 00
110.00
25.00

6.00
45.00
50.00
60.00

258. 00
10. 00
89 .00
14. 00

110. 00
7.00
7.50
8.50

14.00
66.00
15. 00

233 .00
12 5. 00

12 .00
5.00

53.00
10.00

TUBES
TYPE

KT88
OX362
OX4 15
5728 /TI60L
592/3-200A3
807
811
B11A
812A
813
829B
832A
4624
4662
4665
5675 /A
5721
5768
5836
5837
5861!EC55
5876A
5881/6L6W
5893
5894/A
5894 /8
5946
6080
6083/AX9909
6098/6AK6
6115/A
6146
6146A
6146B!8298A
6146W
6156
6159
6161
6291
6293
6360
6524
6550

6JH6
6JN6
6JS6B
6KG6 /EL505
6KH6
6KN6
6LF6
6LQ6 (GE)

" All parts may be new o r
s urp lu s . and parIS m ay b"
subsliluted ....,n, coml*able parts
i t _ are out 01 s locl< of an item: '

6.00
5.00
6.00
6.00
6.00
6.00
6.00
6.00

PRICE

s 5.69
100.00
300.00

19. 75
7.50

102. 00
400.00
428 .00
533.00
200 .00
490.00

45. 00
58.00
75.00
90 .00
95.00

300.00
22.00

155. 00
146.00
30.00
40.00

100.00
30.00
45 .00
55.00

100. 00
69 .00

140.00
83.00
95.00

282 .00
607.00
625.00
340.00
397 .00
932 .00
990 .00

1260. 00
100. 00
175.00
192. 00
569 .00

Toll Free Number
8llO-S28-0180
(For orders only)

TYPE

2E26
2K28
2XI000A
3B22
3828/866A
3- 500Z
3- 1000Z
3CXIOOOA/8283
3CX1500A7!887
3X2500A3
3CX3000A7
4-65A/8165
4-125A/4D21
4-250A/5022
4-400A/8432
4-40OC/6775
4-1000A/8166
4B32
4E27A/5-125B
4CS250R
4X150A/7034
4X1500/7035
4X150G/8 172
4X250B
4CX250B/7203
4CX250F/G/862 1
4CX250K/ 8245
4CX2 50R17580\1
4CX300A/8167
4CX350A/8321
4CX350F/J /8904
4X500A
4CX600J /8809
4cwBOOF
4CXlOOOA/8 168
4CX1500B/8660
4CX5000A/8170
4CXlOOOOD/8 171
4CX15000A/828 1
4PR60A
4PR608/8252
4P R400A/81B8
5CX1500A

6LQ6 (Sy l vania) 7.50
6LU8 6.00
6LX6 6.00
6HE6 6.00
12BY7A 4.00
12JB6A 6.00
6KD6 6.00
6JT6A 6.00
6KD6 6.00

NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTI CE 11!1111111! ! ! 1!1 1111111 1111111111!1 ! 1! 1
TUBES KAY EITHER BE NEW OR SURPLUS CONDITION ! I! II!! 1II! II ! ! I ! ! ! ! I! I ! II I I! 1I !! II!! ! 1I 1I I!! 1I ! !

6BK4C
6DQ5
6FW5
6OE5
6OJ5
6HS5
6J85/6HE5
6JB6A
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• "FILTERS"
COLLI NS MeehanICO I FII ter #526-9724-010 ~IODEL F455Z32F

455KHZ at 3 .2KHz wide. May 00 other no::1els rot equivalent . May be used or new. $15 .99

ATLAS Crystal Filters
5. 595-2 . 7/8/LSB. 5.595-2 .7/LSB
8 pore 2 .7!<HZ wide ower sidebaOO . Inpedence 80001-rns lSpf rn/aoccme Opf rot . 19 .99

5. S95-2. 7/8jU . 5.595-2 .7/USB
8 pore 2.7Khz wide Uprer si.del::arrl . lrT{:o:!ence 80Qolms lSpf In/8000hns Opf rot . 19 .99
5. 595- . 500/ 4, 5.595-.500/4/CW
4 pol e 500 cycles wide ai . Inpedance 8000hns lSpf In/BOOotms Opf out . 19.99

9.OUSB/CW
6 pofe 2 .7KHz wide at EidB. :IlTp2rlance 6800ms 7pf In!3000hns 8pt out . rn-1599Hz 19. 99

KOKUSAI ELECTRIC CO , Mechanl~ #MF-455-ZL/ZU-21H
455KHz at center Frequency of 453. 5KC. carrier Freq\.len::y of 455KHz 2.36KC Barrlwidth .
Upper sidebarrl . (ZU) 19 .99
IDwer sidebarrl . (ZL) 19 .99

••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CRYSTAL FI LTERS
NIKJ<O FX-0780CX::
'ITh' FEX:- IOJ- 2
SDK SCH-113A
T1IM1\ TF-3lH250
TICD/(I) 001019880
MOTOROLA 4884863801
?I'I 5350C
PTl 5426C
PTI 1479
CXMI'EOI Al0300
FOC ERXF-15700
FIL'rn:H 2131

7 .8l>1ilz
10.693SMHz
U .2735niz
CF 3179.3I<Hz
10. 7MHz 2~le 15KHz barrlwidth
U. 7MHz zpcte 15KHz bardwidth
12MHz 2p:l1e 15!Q{z barrlwidth
21 .4Miz 2p::l1e 15KHz bardwidth
10. 7t11lz Bpo.le bard....idth 7 . 51Q{z at )dB , 5!Q{z at 6dB
45MHz 2po1e 1 5KHz barrlwidth
20.6MHz 36KHz ....ide
CF 7 .B2 5MHz

$10 .00
10 .00
10.00
19.99

5 .00
5.00
5 .00
5. 00

20 .00
6 .00

10. 00
10 .00

foURATA

•••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••
CERAfoI! C FI LTERS
AXEL 4F449 12 .6KC Barrlpass Filter )dB bandwidth 1.6!Q{z fran U . B-13 .4KHz 10 .00
CILVITE TQ- OlA 455f<Hz-+-2XHz bilOOwidth 4-7\ at )dB 5 . 00

TCF4-12036A 455KJ1z-+-lJ<Hz bandwidth 6dB min 12KHz, 6MB max 36KHz 10 .00
BFD455B 455KHz 2 .50
BFB455L 455lGiz 3 . 50
OM4 55E 455KHz -+-5 .5KHz at )dB , -+-BKHz at 6dB , -+-16I<Hz at 50CB 6.65
ClM455D 455KHz -+-7KHz at )dB • +-10KHz at 6dB , -+-20KHz at 50dB 6 .65
0'R455E 455KHz -+-5.5lGlz at )dB , -+-BKHz at 6dB • +-16KHz at 60dB B.OO
QiJ455B 455KHz +-2}Qiz bandwidth +-15KHz at 6dB, +-30KHz at 40dB 2 .90
QlJ455C 455!Q{z -+-2!Q{z bandwidth +-12.5KHz at 6dB , +-24KHz at 40dB 2 .90
QlJ455G 455KHz +-l1<Hz bandwidth +-4. 5lGiz at 6dB , +-l OFJiz at 4MB 2 .90
QiJ455H 455KHz +-]J:Jlz bandwidth +-3lGlz at 6dB , +-9KHz at 4MB 2 .90
QlJ4551 455KHz +-lNiz bandwidth +-2KHz at 6dB , +-6KHz at 40dB 2 .90
CFW455D 455KHz +-10KHz at 6dB , +-20KHz at 4MB 2 .90
CFW455H 455KHz +-3KHz at 6dB , +-9KHz at 4MB 2 .90
SFB455D 455KHz 2 .50
SFD4550 455KHz +-21Q{z • )dB bandwidth 4. 5KHz +-lKHz 5 .00
SFElO.7MA 10.7MHz 2BOKHz +-50KHz at )dB , 650KHz at 20dB 2.50
SFElO . 7MS 10 ,7f.llz 230KHz +-50KHz at )dB , 570KHz at 20dB 2 .50
SFGIO.~ 10.7MHz 10 .00
U-B4/QiJ4551 455KHz +-lKHz 2 .90
[F-B6/QiJ455H 455KHz +-lKHz 2.90
U -BB 455lG1z 2 .90
U-CIB 455KHz 10. 00

'IOKTIl CF455A/BFU455K 455KHz +-2KHz 5 .00
/olA.'ISUSHl PA EFC-IA55K 455KHz 7 .00

••• •• • ••••• ••• •••• ••• ••• ••• •••• •••• ••• • •• ••• ••••• •• ••••• ••• •••• ••• ••••• ••••• ••
SPECTRA PHYSICS 1Hk. Madel 088 HeNe LASER TUBES
ro~'ER CUI'PUT 1. 6Mo1. BEN1 OIA . •7SM1 BEAM OIR . 2 . mR
6BK (11M 1WA'IT BALUlST 100OVOC +-100v0c At 3. 7foV1.

RO TRQNMUffIN FANS MQdel MARK4/MU2A1
115 VN:; 14WATI'S 50/6CCPS IMPFDEN:E PROI1'X;UD-F
l Oscm at 6QCPS THESE ARE NEW

SKIJ S'I1\R'I'Im VOLTAGE OC
$59 .99

B8aM at 5Qa>S
$ 7.99

eJ\I~ electroJUCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Toll Free Number
800-528·0180
(For orders only)

" All p..t s m.y be ne w o'
surplus, and pailS may be
5Ubstiluted ....ith co mparable parts
il _ ..e OUI 01 $Iod< 01an item_~
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HEWLETT PACKARD SIGNAL GENERATORS

coo

606'

505B

60S(

50801
TS510

60"

512A
614A

616AI
TS403

616B
618B

61EC

620A

6208
626A

870BA

E/'IC-I0

NF-I05F

50KHl to 6~1 In 6 bonds +-l %. Output level adjustable O. luV
to 3V Into 50 ~s.Bullt-ln crystol collbrotor.400 -1000HZ
modulation,

Same as above but has frequency con trol feature to allow
operation wi th HP 810SA Synchronizer.
10KHz to 480KHz,O-luV-IV Into 50 ~s,~. CW.or pu l se nod
ulat ion. ca l ibra ted ct teuctor .

IOMH z to 42OMHz. 0.luY-0 .5V Into 50 ohmSI +-O. S% accuracy.
bu il t -In crystal calibra tor, AM-CW or PU se output .
reeroveo version of cocutor 608C. Uo to IVcutout. tnorovec
stab i l i ty, low reslouol FM.

l(Wjz to 455'fU In 5 bands +-1: rrecoeocv cccurccv I'll tn
built-In crystal cc t te rc tcr .cco be used with HP 8708A
Synchron izer . Output cont inuously adjustable from .1uV to
.5V Into 50 ohms .

450-1230I'lHz .o.ruv-c. sv Into 50 ores.ccubrcteo output.

9QO·2100MHz with many features Inc luding cal ibrated outPU t
and all lI'Odulati on characteristics ,
Di rect reading and di rect con t rol from 1,8 to 4.2GHZ. The
H.P .516A features +·1.5dB cal ibrated ou tpu t accuracy from
-3127dBm to -dBm .The output Is dlrectly cal ibrated In micro
vol ts and dBm wi th contInuous monitoring . SImPle operation
frequency diad accuracy Is +· 1%and stabi lity exceeds 0.0051·
I C change In CJTtl lent teecerct ure. ccttercteo ottenuotor Is
with in +· l. SdB over entire cutout bald. 50 Ohn tececcoce cu t
tee Internal Dulse lIOOu lation with reo rate vcrtccie fran 40
Hz to 4KHz,var lable pulsewldth (l to 10usec )and variable pulse
delaY( 3 to 300usecl . Ex te rnal modu lat ing InPuts Increas ver
satility.

sane as above bu t toter 1OOde1.

3.8 to 7.06Hz rcose.wi tn conbrctec output CfId se lection of
pulse-FI"l or scoore wove llJXIulation.

sane las above but later model .
7 to 11GHz ronge,w lth calibrated outPut and select ion of
Dulse-FI"l or sauare wove llJXIulatlan .
sane as above but later IN>de1.

10 to 15GHz,lQmw autpvt power with cal ibrated ou tPUt
pulse-sauore wove or FI"l modulat ion,
Synchronizer used wi th 6D6B

I
608F. The synchronIzer Is a

Dnase-lack freQuency stobl] zer whi ch provides crVstal
oscillator freQuency stobillty to 4301"lHZ In the 608F SII001
generator .Phose locking euetrctes 1I11 crOOhOOIcs and drl t
resulting In exce llent frequency stab ll lty .The 8708A Includes
a vernier wh ich can t~e t he reference osc il lator over a range
of +-0.25%oenm lt t lng f reauency set tabili t y to 2 por ts In 10
to the seven lh, proVldes a very stable signal that satis fi es
many crltlca oppllcat lons.

(With HP 6068 or 608F )
(Wlt houtl

ElfCTRCft:TRICS EI'I(-10 RFI /E1'II RECEIVf:R
Law f reQuency analyzer cover ing 20HZ to 50KHz freouencv
range ,Extendable to 500 KHz In wldebond mode .
Emolre Devices Field Intensl tv Meter.
Has ~F-105/T A, NF-105/TX, NF -I05/T 1, NF-105 /T2 . NF -I05/T3 .
Covers 14KHZ to lllOCWlz.

ALL EQUI~NT CARRY A30 DAY GUARANTEE.

EQUIPMENT IS HOT CAL IBRATED .

$ 650, 00

$1100.00

$ 500.00

$ 375.00

$1450.00

U100.00
$ 750.00

$ 500.00

$ 375.00
$600 .00

$ 600.00

$2200.00

$ 750.00
$2200. 00

$ 350.00
$ 450 .00

$2500 .00

$2100. 00

Tt FlUS. DO...~$nC .....P. ,• . C 0 .0 .. C«<l,' CA'.
' Oflt tG.. -..oao<l ""'" u.s. • , _ ............ c · _ ,

C.O.O" Aec.",_", .._ ... _ "- P.".." ""'" e u01_ *'. ~", "-'1''''-''' c.......·•
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NEW LOW·NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output

144-146
14So1 46
so-sa

144-144.4
220-222
2 20-224
se-se

144· 148
28-30

Rcvr l-F Selectivity

r 'i+Hm

•

•.. ~ ---

'+++ti-1+++++++1

JW~. _ ..~:!. ... ... ,--._--- ~
HRA-432. HRF-43 2

28-30 4 32-434
28-30 435-4 3 7
50-54 432-436
61.25 43925

144 -1 48 432~36'

•Add $35 lor 2M jnpyl

0,
••

Exc iter
Input Range

28-30
28-29
28-30

2 7-2 7.4
28-30
50·54

144-1 46,..,.
144-1 46

-

For limited time,
buy a transmit converter

aooYil with 4(l-45W PA
($ 129.95) and get $3 9.95

cabinet FREE.

'....•

For UHF,
Model XV4
Kit $99 9 5
Wired $149.95

•
•

..

LOOK AT THESE
ATTRACTIVE CURVES!

For VHF,
Mod el XV2
Kit $79.95
Wired $11 9 .95
(Specify band)

:mu: •
~

•,
•,
0 cj.,;.
- ''" • '. ,0 •• '" '" ." .. ,.

7~1 Selecl''''ry C!o'ves
otR~.nd

HeiiuI ResorMlor5.

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be lin ked with receive converters for
trensceive. 2 watts output.

R451 Recer.er Front End

R144 & R220 Front End&. HRA 144/220, & I-IRF'I 44/220,

28-30
28-30

144-148,.."
61.25

Receiver
Outpul

144-146
28-30

144-148
28·30
28-30

27-27.4
se-se
so-se
28-30

144·148
144-148

,.."
28-30

--
......-

4 3 2-4 34
435-437
432 -436
432-436
439 25

Antenna
Input Ranye

ee-aa
so-sa
se-se

144·1 46
14So147

144-144.4
14&-146
14 4- 148
220-222
220-224
2 22-226
220-224
222-224

-

•
•

•\. .

SCAN N ER CONVERTERS Copy 72 -76,135
144,240-270,400-420, or806-894 MHz bands
on any scanner. Wired/tested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $ 119.95. Call for details.

Models to cover every pract ical rl & if range 10
listen to SSB. FM, ATV, etc . NF =' 2 dB or less.

UHF MODELS

Kit $54.95
Less case $49.95
Wi red $74.95

Cabinet Kit, complete
with speaker, knobs,
connectors. hardware.
Only $59.95

Price

$49.95
$49.95
$5 9.95

ModelS LNA( ).
P30. and P432.....

Tuning Range

143 '150 MHz
21 3-233 MHz
420-450 MHz

Tunab le
" oo.. Frog Ra ng., Noise Figure ~ Price

LNA 28 zo-ec 0 .9 dB ' (lOB $39.95
LNA 50 <0-'0 0.9 ea .lOB $39.95 VHF MODELS
lNA '44 120- 160 ' .0 dB 18dS $39.95

Kit $44.95LNA 220 180-250 1,0 ee 17 dB $39.9 5
LNA 432 380-410 1.0 dB 18dS $ 4495 Less Case $39.95

Wi red $59.95

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add " BM to model • .

ECONOMY PREAMPS

--~

FM-5 PC Board Kit - O NLY 5159 .95
complete with con trols. heatSink, etc .

10 Watts, 5 Channe ls, for 6M, 2M, or 220

Our tradit iOnal preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact treq. band needed. Gain 16·20 d8 . NF=
2 ca oness.VHF units available 2710300 MHz.
UHF units available 300 to 650 MHz.

• P30K, VHF Kit less case $14.95
• P3OC, VHF Kit with case $20.95
• P30W, VHF Wired/Tested $29.95
• P432K, UHF Kit less case $18.95
• P432C. UHF Kit with case $24.95
• P432W, UHF WiredlTested $33.95

New low-noise microwave trenststors make
preamps In the 0.9 to 1.0 dB noise figure
range possible without the Iragil ity and power
supply problems of gas-let's. Un its furn ished
wired and tuned 10 ham band. Can be ea si ly
retuned to nearby Iraq.

r.- r.\.' I·'

Model

HRA-144
HRA·220
HRA-432

Our lab has developed a new line crioe-ncrse
receiver preamps with helical resonator filters
buill in.Thecombinat iooof a low noise amplif ier
similar to the LNA series and the sharp selectivi ty
01a 3 or 4 section helical resonator provides
increased sensitivity whi le reducing intermod
and cross-band interference in cri tical appli
cations. see se lectivity curves at right. Noise
figure"" 1 to 1.2 dB. Gain = 12 to 15 dB.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS



,.

•

A __

•

• -- .-----:..------:..-:..----. --

-- -.~

• SENSITIVITY SECOND TO NONE; TYPtCALlY
0.15 uV ON VHF, 0.2 uV O N UHF.

• SELECTIVITY THAT CAN'T BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAM IC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. see R144. R220.
AND R451 SPECS IN RECEIVER AD BELOW.

• OTH ER GREAT RECEIVER FEATURES: FLUTIER·
PROOF SQUELCH, AFC TO COM PENSATE FOR
OFF-FReQ TRANSM ITIERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL

• CLEAN , EASY·TUNE TRANSMITTER; UP TO 20 WATTS OUT.

Wlred!Te.ted

$745

$795

FEATURES:

Kit

$595,...

-------

For years, Hamtronics •
Modules have been used by

individual hams and manufac
turers to make repea ters. Now. in

the Hamtron ics tradition 01 top
•quality and superb value. we are proud

to offer a complete repeater package.

JUST LOOK AT THESE PRICESI

6M, 2M,220

440

Band

CALL OR WR ITE FOR COMPLETE DETAILS.

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

TRANSMITTERS AND
ACCESSORIES

I
\
:I

• T51 VHF FM EXCITER lo r 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Wattscontin
uous. Kit s only $59.95

• T451 UHFFM EXCITER 2 to 3 Watls oo 450
ha m band or adjacent. Kit s only $69.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 t045
watts to go with exc iters & xmlg converters.
Kits Irom $69.95.

•-

• HELICAL RESONATOR FILTERS available
separately on ceo w/connectcrs.

HRF·144 for 143-1 50 MHz $34.95
HRF-22O for 213-233 MHz $34.95
HRF-43 2 for 420-450 MHz $44.95

(Sfi seJecfMl)r CLlI'W.lI a l lflfl.)

• COR K ITS With audio mixer and speaker
amplifier. Only $29.95.

• CWID KITS 158 bits. f ield programmable.
c lean audio. Only $59.95.

• A16 RF TIGHT BOX Deep drawn a lum.case
with light coverand no seams. 7 x8 x 2 inches.
Only $1 8.00.

•

R 744 Shown

• R144/ R220 FM RCVRStor 2M or 220MHz.
O.1 5uV sena :8 pole lctallilter& ceramic fi ller
In i-f, helical resonatortront end lor exceptional
selectivity (curves at lett). AFC Incl. , xtal oven
avail. Kit only $1 19.95

• R451 FM RCVR Same butforuht.Tuned llne
front end, 0.2 uV sans. Kit only $11 9.95.

• R76 FM RCVR for 10M. 6M, 2M. 220. or
commercial bands. As above. but w/o AFC or
hel. rea. Kits only $109.95 .
Also avai l w/4 pole filler. only $94.95/ kit.

INTRODUCING 
NEW 1983 RECEIVERS

• R110VHF AM RECEIVER kit for VHFaircra ft
band or ham band s. Only $84.95.

• R11 0 UHF AM RECEIVER for UHF uses,
Includ ing special 296 MHz model to hear
SPACE SHUTTLE. Kit $94.95.



SE.MII:OttnUC'lORS S PUIS
A DI'" SION OF Elect ronic Emporium, Inc, ~ ..

2822 North 32nd Street Unil1 Phoenix, Arizona 85008
CALL (602)956·9423 VISA or MIC ONLY 800·528·3611

COAX RELAYS
Keying Relay ,M·7410182
type 7aCeA 101 zevoc call
SPOT strutners-oum Inc .
$29.99

Ampherwl '3()0. 10099
Colllt relay 26vdc coli
SPOT type (N) Connectors
$49.99

TfanacO ' 1460-2O
type SA·303U SPOT
2Svdc coli type (N)
Con nectors $69.99

Amphenol'327·10582·3
26vac coli SP3T type
BNC Connectors $39.99

Magnecralt 1W120X·14
SPOT 100 ohm coli 12Ydc
$29.99

Transco "65OQNAU 12-15
28vac cou SP3T
type (N) connectors $59.99

Amphenol '323-"508-3
zevec coli SP4T
BNC connectors $59.99

AF Products 'DKXlO-11132
Amphenol,3O().11132
zevoecoli SPOT $39.99

Qua ntatron ISA·7QPl o-1
22 to 30Ydc coli SPOT $39.99

FXA '3O().11540
Amphenol'3O().1154.0
26vac coil
BNC Con nectors $39.99

Amphenol.360-11891 ·.a
26...dc coli SPOT
BNC Connectors $49.99

Vac uum Aelay
Jennings .ACSAS101A24
10KV 2Skw @30MHzrelay
coi l 19to 29Ydc 5139.99

High Voltage Power Supply
Solid State Model LU·1SA
mId. by Venus Scientlt lc Inc,
output + lSkvdc tit 300ua
iii 16Ydc Input iii 800ma
Focus \fOltage: + 72S... C l ma
size S"long)( 3 " deep x 1'A."
high $19.95

Lambda Power Supply
Model LX[)..3.152A
Dua l regulated power supply
Input lOS to 132Yac
output 12 to lSydc @ .woma
$3099

PHILIPS OSCILLOSCOPE
Model PM3232 SOL.ID STATE
Triggered Dua l Beam
BANDWIDTH: 0-10 MHZ
SENSITIVITY: 2mV 10 5QmVlcm

O. lV lo 10Vlcm
SWEEP RANG E: 0.2U5 to SOu,

c.tmetc 50ms
0.15ec to 0.5 lee.

10 selections lor sweep
A·a Beam selector switches
Scm x l Ocm CRT Display
PORTABLE MODEL $499.99 each
LAB MODEL $309.99 eac h

Pencillype Soldering Iron
3Owattsl10vac
MOO81508 100 $4.29

Computer Grade Capaci tors
2.aomld G 200Ydc 52.00

JOOOOmfd 0 60vdc S1.00
22000mtd 0 25vdc $1 .00

2100mfd C 200vdc $2.00
26000mid C 30Ydc $1.00

900mld 0 150Ydc $2.00
1800mld Ct .5l)vdc $9.99
6200mld It: l50vdc $3.00

l ()()()()mfd @ 75ydc $1 .00

Spectra·Strip
fw isted pair wire
24 awg 300V style 1061
Ins..009" 8O ·c 100011 lor $28.00

Columbia
22 awg. paIr shielded
cable, grey Jacket
style 2.&4 part 191902
1(1OOft for 5100.00

Motoro la Jamp l 000p lv
Aectil lers 10 tor $1.20
or 100 lor $8.00 l000ftlor $65,00

Regula tors IC
18HOS 5V C Samps $3.00
18H12 12V C Samps $.4,00
78MOS 5V @ Y. amp .39
7910405 5V C '!lamp .49
18088V @ l amp .59

AA Nickel c.d Battery PIt.
(pack 012) New $2.00 ea.
1.2V per cell 500 mah@ cel l

Oplic Fiber cable
10ft for $S.OO Of l OOt! IOf $30.00

IC sockets solder Iype
8-pln .07 22·pln .16

14·pln .10 2.·pln .11
16-pin .11 28-pln ,19
18-pin .13 4O-pln .27
2O-pin .14

IC sockel s w/wrap
14-pln .30 .-o-pln .9O
16-pin .35

Dip switches
• posltlon ,60 10 position $1.60
1 poslllon .60

12VDC lamps, 60ma
1/8" round x 'II " long
w112" leads .29 ea.
or 10 lor $2.00

Electrolytic Caps.
Mallory ITCG1220U075N3C3P
1200uI7SVOC $1.39 ea.
or. for $.4.00

Mallory ITCG3720Q.40N3L3P
3700ut o4OVDC $1 .00 ea.
or 10 lor 18.00

Nlchion I5OULBl5Q.T
lSOuf SOVDC .39 ea.
Of • lor $1 .00

Mal lory ITCG1021JC)040J2C3P
l(1OOul o4OVDC .89 88.
or 3 for $2.00

AyerEng . ~X"2UOO&GLY

UOOuf 6VDC .69 ea.
or 2 lor $1 .00

MEM 631 Dual Gate Diode
protected FET vas '"' 25V
Id : 3Oma mhos =8OO(min).5Oea.

Temp. controlled Healing
Plate 4 " x 9 " element size
hot plate size 5'4" x to "
l 20Yac C 120 wailS $1 .99

WhIst le Aeltyaled SWllch
$250 ea or J 10' $6,00

SCA 25 amps 800 Volls
slud mount $1.50

Gould Nickel Cadmium Batteries
pac k 012 part '.Q5.408
2.• V @ eoomah (new) 13.29

G.E. Rechargeable Nickel
Battery pack 6 cells
a total o f 14.• YdC @ lah
N1BOO1LD5G1 (used) $7.99

1N41.(8{lN914 Swi tc hing Diodes
30 for $1.00 or 120 lor $3.00

NEJCA555V Timer tC's
.39 ea. or 10 lor $3.00

Dua l Color Led 's
.40 ea. or 10 lor 53,29

2OK ohm
2SK ohm
2OOKohm
250K ohm
5OOK ohm
750K ohm
2meg ohm
2.2meg ohm
3megohm
Smeg oh m

S pin din jac k & plug se t
1 male & t Ie rnate 51.00isel
or 10 sets lor $6.50

TO-3 Transistor sockets
phenoli c type .29 ea.
or 6 lor S1.oo

Cab le ties IT·18A 100 per beg
mil. spec. • MS-33685-4
4" long made by Tytor Corp.
52.OOIbag 01 100 or 10 bagS!
1(100 lor $1S.OO

4MHZ Crystals HC181U $1 00
BMHZ Crystals HCl 81U $1 00
100KHZ Crysl als HC3JIU 53 99

TRANSFORMERS
scrctt Corp. 1167069940 Input 11 7yac
output 26.8yct C 800ma

26.8yct C 800ma
21.9vctG 1.1amp$9.99

Triad F23U Input1l 5Yac
output lOvct @ 7amps $12.99

NATA ' 300&68359 Input 117yac
outpu t 25,2Ycl @ 2.6amps $6.99

Eleclro veetre 'E30554 Input tttvec
eotoct t zv C 1.5amps
OUlput 17y C 1.5amps $6.99

Keystone .PL·25·10 input 117yae
output 25yct @ 20va
output 1Ovct C . ya $5.99

St ancor ' P8657 input ttrvee
output 12Y@ 2amps $5,99

Stancor ,P-8120 Input 230Yac
output 24yct C 85ma 52.99

Plug In tne wall .Pit b-86 input 120Yac
cotput evec @ 10m8 $2.99

Plug in l he wall 12·2286 inpul l 20Yac
output 5.8Ydc C 125ma 52.99

Plug In the wall 1<:·160 Input 117yac
ce tput asvec @ 60ma $2.99

Southern ' EX·1163-T input 110vac or
220Yac output 17yct C lamp 53.99

T.iad F2JU u svac onpul
te-et ~ zemcs ou tpu t sa 99

T"ad F74U Translorme ' Input I 17vac
output <'8vCI !1l 2amps &
output 28vCI e 2amps $19 99

IA JE05 Jamp 5Op'v Rech t 'e '
10 l or $1.00 0"00 101 56 00

svott Battery Clips 10 lor .99

40673 FET N-channel MOS FET
.19 ea. or 10 lor 5S.00

MC6860L 0-600 bps Digital
Modem $4,99

95H90OC HI·speed Divide
10111 s reecarer $6.00

Touch Tone Pad
This pad contains all elec tronic s
to produce standard touch-tone
tones. It has an AMI S2559 digl l al
tona. Generator has power Cmos IC.
Uses TV crystal, standard (3.58MHZ)
10 derlye alt Irequencies Ihus
providing yery high mute drivers on
chip. Interfaces directly 10 a
standard telephone puen-buttcn or
ca lculator type X·4 keyboard. The
lolal harmonic dlslortlon is below
Industry specification on chip
generation 01a reterence vollage
to assu re amplitude stability 01
the dual tones over the operating
vollage & tem perature range. Dual
tone as well as single 10"" capability.
" .99

Gales Rechargeable Lead Ac id Batteries
pack 016 2VoIl2.SAH O-<:ells
(used) 57.99



Tlw CT-90 is tho moot.O'fHli.Ic, ru '_ ped<ed ............. ..aiIab1t"" leu

th... S300.00! Alhanced do..", ".'ura ineludc tilt• • electable "" . lime..
nine dil,i to. p~ indi<a(or and . unique di .ploy I>olcl ",,,,,lion ..hich hoId.1he
diopl.oyed count ofla the illpul ":pal;1 rano-t A \OQ. • 10mH. TCXO li_
_ ill used _h mable. ...y UIObe&, eaJ,InOoOl checb apiat WWV.
OJ>c_ ,11J; .Ilioood t>.nay P-<k.••temaI _ iftpul.lllldMio:r<>
_ ... hip b ili" crystal ......n 111M baM Ite lilable. Tho CT-90.

petfo rman . e you . ... count on!

•
9 DIGITS 600 MHz $129 95

SPECIFICATIONS:: WIRED
Ran..., 20 " " 0 600 MH.
Scnsitm,y: Lof4 lhan 10 M V I<) I~ MH.

Le.. l!wI ~O MV 10 300 M Hz
R~""luliolt 0,1 Hr ( 10 MHz r..... )

1.0 Hz (60 MHz 1""0)
10.0 H. (600 104Hz 111....1
9 d1~" 0...·• LED
Standatd- IO,OOO ",H.. 1.0 ""'" 2(l.4O"C.
OpIio..... M ie.....pow.' ""•...0.1 ppm~C
8· " VAC .. 250 "'"

W<ll
"' ''' _ ' ,.• • __ .... "I
... .. h ..... _ ...- --"" ,Ao( _ ,.,
.. , __ . 'OJ:

~~ "..
"" I. _ ... _ 0-_ _ " 01

.".~I"_ "~- .. ..

7 DIGITS 525 MHz
SPEC IfiCATIONS:
Ranp: 20 H' lO,lj MH,
Sc1wliYity 1.eOIthan '0 MV 110 150 MHz

LeU lh.on 150 MV 10'00 MH ,
Rewlution 1.0 Hl ( ' MH, ran..)

10.0 H, (50 MH, r....c)
100.0 H' (SOD MHl ranp:)
1 cb&lll 0.4 · LE O
1 0 ppm TCXO 2O-.a·C
12 VAC @ 2' 0 m'

$99~IRED
T1Ie CT·70 bon l.. tho pm Nmn 011 Ial> qualit)' fnqu,,,,y COUIIIe....

Delio.. f•.......,. ....bN; Unc rr.q...IlCY .....Ift · each willl~ ....pIir~
dual ",Ic<:tablc p ,uimn••nd pl. Ktivtly indicollOll moke meu..nmenlS •
. nop. Tho wide f<equ,,,,,, , ruJO enobl.. you 10 .c<:urately meuu", . i"",I,

from audio thno UH F .,th 1.0 ""'" .ccwK)" \hal', .0001'lb' Tho CT·7(l ..
........... '" aU yuu.r ......... .. !he ..Id. lab <II" ~.... oIl.lll:.L

PRICES:
cr·7(l '"""'1 1 ye• • ...-y $99 9'
cr·1O Kit.9O.s.y ~ru ....
ranty 84 9'
AC·I AC adapeer 3.9'
liP-I Nicad pact + AC
to1apon;IebarJa 12.9'

7 DIGITS 500 MHz $79 95
WIRED

O..p1ay
T ime baM:_.

PRICES:
MIS" loo 'Wired. I y. ...
. ..ant)' 519 .9 '
Ae-Z .0. < ada pee, lOt MIN"
100 3.9,
BP·Z N ielld p.d _ AC
adapeffeMt..., 12.9'

Here' • • b.udy ...,rlll PUrpoH ClOWller \hal pro~ide. 1IIOIl1 ClOWlIer
,..~ b..abIe ptioe. Tho MINI-loo ........, h.ow!he ....1
rrt>quo""y , _ 01 iIIpul impedanu qualitln lou..:! ;" lutherprior..,.;u. b,,,

b t-oie RF .ip>aI _."""menu. 1\ COII't be beaf Aceu ....le _ "'menu
""nbe made f""" 1 lot H, an lhe ".y up lO,OO"1Hz ..illlucellenl i ti~ily

thtollJhout !he ....JC. and !he ,..., p Ie Ii_.leI you IOIec1 !he ",ooIuliOfl
duinod. Add!he ,.;e..t pao:t opcion andlllor "I IN'' IOO mates ... ideal addolioa
... ,.,... IOOl Ilol far " i.._ ..I<1'· fnquenq died. and repan.

SPECIFICATIONS:
Ranp: I MH, 1<>'00 MH,
$enoilmly Lea than 2' M'"
Rnolut ion; 100 Hz hlow p l.)

1,0 KH'(fOlt p le)
1 d1.,lO., 0..... LEO
2.0 ppm 2O-40'C
, VDC <OJ 200 ma

DIGITAL MULTIMETER $99 ~IRED

•
29.9'

1 1' 9 9'

1I9.9'
149'

KV, S ....&e.

10 M"",tun.. OCIAt vt>Its
0.1% bam DC ~oIU

4 'C' "",Us

0 , I ..... 10 2.0 A m.-. , ...°I oil"" 10 20 Me 6 .......

PR IC E S:
CT·5(l ..-iro:l, I ~• • ......cy
CT·5(l Kit. QI() da, ~ru
.~"'"
RA. I, "",e,~er ad.peer ti,
RA-I . iredandPf&".............
med Cund copy cI receiwr
sc llemalie)

S PE C IFICATIONS:
OOAC WJiu; 100u"' ", 1
DQAC
~....
'-'imped . nce:
Accu,acyPo_.

$159~IRED

~ DM-100 offen prot""""",.1 qu . li.y perlarman<e at.~ .., p"e< ,

F~.,ur.. include, 26 ,Joff......., r""II" and ~ for"",_ . • 11 o...nll"'l '" •
cono-......., . noy '0'" IormM. Mno"'...-.. .... do""'.~od "". I l~

~I , ~ ondt LED ,ndout ..om ..~ doomol plao: IOmaIK

f'OI- 0I'ft1..... ondKatool'l and owrlo.:l",,,,,,,,,",,,", "" to I 2SO YOIn"" all
,.n m.k",." vlI'tUalr. ll"'04.",oof' n.. DM·lOOloolc. 11'''' , .Iun.toam..
Jot NlK k, ru~ AilS , _ w,llI ,""......... ' .".lKtll>I. ,Ill Nil ",.k.. ".n
kkaI oJ,j "ioft i<> on. U>or.

D isplay
Time baM:_.

SPECIFICATION$;
R&nae: 20 HI. lO 600 MH ' Tho CT·,O i.a ~enali"labbe""" DOIllllCrtlw. ill_....1'1 up l<>600 MH,
Seftoilmty Leu lhan 2' III~ '" 130 MH, .,llo B"'*"~ AIId. .... "'ito bc1I ...._. lIIor~''''' F~ 'iC,

Leu lhan 150 1Il~ ",600 MH, Adaper, .IIiodl ....... !he CT.5(J .."' . di.,,,,l readou! lOt any rec....~. Tho
RnoIuIiOft 1,0 H, (60 MH, ' _I .,

10.0 Hz (bOO MH, ran..) adapeer " ,...,Iy. pro.,-ammed far an, rece,~.... and . ..mple """"'"""" '" lIIor
B di,;u 0 ,4 .. LED rc<:.i~.r' , VFO ,..Uth., i, ",qu,,-...lfor use. Addlna lhe rc<:.,~.r adapl.. in no
2.0 ""'" 2O- M)'C • • y lunill lIIor oparatlOOl of lIIor CT-,O. lIIor ada9to, can be """~eni,,,,1y

110 VAC 01 12 VOC -'*l <WI ur of( Tho CT·SO• • counlO1' lila. eall won. <klu~dIrty'

8 DIGITS 600 MHz

PRICES;
OM-"Xl)-.II1 1,....--,- 199.9'
DM- 'l'OO Kii. \110 d.y pArts
• arrlOtilY '79 .9'
AC-l. AC ad.aplor }."
Hp·}. Nicad pad + AC
odapOcrl ch.o..... 19.9S
Mr · I. ,....... ktt 2,9S

AUDIO SCALER ACCESSORIES COUNTE R PREAMP

..
for ~itII rnoIulion .udio _&Su",rncnll, mulbpl ....

liP;" """1"""
• On.. ror PL .......
.. M ult lPtin by 10 or 100
.. om Hz ,csolubor/

529," Kit

Telell<'opic w~,p anlenn. · BNC p1ul. . . , • • . . . . . S 1,"
H;p ""peel. nce probe, liib' IooIdinl . . . . . . . . . . . . . . . . . . . . . . . . . . "9'
Low _ probe, ror . udio-......-moenu 1',9'
Dore<:l: probe. 1"....-.1 Pu~ ""I" l 2.9S
Tik bail furCT 10. 90. MIN.. 100 .. . . . ... . . ... . • • . . , • • • . • • .. },"
CoIOI burll calibration \IlIit, caloMa"" COWl,er
.gainll cok>r TV " al. " . . " . . .. •. . . . ..... . ...•. . . 1". 9 ~

FOI me"'U"h ~ e.,' el. we.k " lC"0I. f" ..... 1010 1,000
MH•. Smoll.,,~. J'O'6· od~ p1 u.......Iar" ..·...ncl..Jod.
• F'- 2' "'piro
• BNC e-wn
.. O rea' for . "iftinl RF . illl pic t · ..p loop

134," Kil $.44.9S Wired

ramsey eleLlmniL'5. inL. ~ E3
2575 Baird Rd. Penfield , NY 14526 .... 62

PHONE O RDERS
CALL 7 1b-586--39SQ

' £ .... s Sa".,..,,,,,, gu• •on,...., f • • m,,,., ' ''' 10o. .. ""'" p'. ......
" ' u,n ." ""g'''"' ''''m l~ ,.'un<! ."" S· . '''' "'''Pf''"9
,",..' .n« '0 0 mo. ""u'" 0 ' S'0 o-.o<oea' Odtl 1S· . COO ",,0
12 0 '0« ' un..., S' O ' 0 0 S' !>O N, 'e. ,..."" ' 00 / ' , " .
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A = Next higher frequency band may also be useful.
B= Diflicult circuil this period.

First letter = night wa ves. Second = day waves.
G = Good. F = Fair, P= Poor. * = Chance 01 solar flares.
#I = Chance of aurora .

NOTE THAT NIGHT WAVE lETIER NOW COMES FIRST.

MAY
Sl.N M:::N TlE WED THJ FA SA"",--,

1

1- -'2- -3-~4 '5-~6 7 0,0 1
GIGI GIG

I
GIGI F/F f/~ ~Fj ~

8910 11 i12 1314
F/~ GIG GIG GIG P/F FIG GIG

'15 ,16 - '17 -18-~19- -20- -21-lI GIG GIG"j P/p l PIP P/F . F/F FIG
22- '23 - 24 ~25 - 26- - 27 - '28~

I GIGI GI§, ~/Gi, FIG , FIGI F/F", F/F"I

29 30 31
I F/F , GIG , GIG,

Mounlaintop PA
\\-'II.KES-BA""E " "EA

\"H. 'II;IIF~ Ai: Supplio--- F Hr"u
" ..... "'ml'l if, T r >·.." ...... Cnn on.
VHF l 'HF M · UnNo .4mpIihtn.. c.Ao
Fol "'-- o..-.r~ . ...... _ rr.
&m"" ntm Pt....... Sul'l~i<s, r n , Lu"" .
.\ 10...""· -' ><Im.... l 'IIT Unlt~·P to>llc. "'II·
eos. .4." '9fT.T"""". T OomT.......
"L\l. Mir_ . _ . T"",-o 11 .·-"-,,,. __
phmoI T. ... Soampo "" ..olotl: 1M \ltF
SHOP. Dq;ot. ~ . R04 . .... :J.4fI,~ p",
187ll'l. ~.

Am.tI'.'rdam Sl:'
UPSTATE NEW YO" K

"""",."l lCO\1 . Drok, pi... mony ....... to......
............. DNl<o 1oo~15~ Adi_ Ra
..~. l<oo.. 1!I5 ...... _ 501_, "'_
dam!lll' 12010. &4:wn'iO.

Scranton PA
ICO\l . lion:!. Cuoh<foft .~. fluk. L..-
trrI. H_ \1.... ..........""'. ...,-..
Ildd.on. WV,U, '2\"S. AI:'..4. Vibroplo-o.. H_
"",-, "'mphtno~ . Son".11&..... Coov;.s...I. eo....
C,.h, J. W. MiII..-ID....·•. "'IIRI.. "''''''''' . Shu...
L.R... u..c.......... 1112Gr.n,b _ SO ...
P'" l~. :].43.1124.

Buffalo NY
WESTER.~:-lEW YO"K

s_ f _ ....·• 00II) ~ -n..c "-"
....... Aho Shoot.., ..... CR. S<annon, M...",..
C<Jmon<o<,i.oI . Opn-"in~ di.p.oyo I" ' ..';n~ K....
,..,...01 &nd ot"",,. T_"" "'nt....-. s..leo """
s.m... DX(:omm........-- 32.1. TraRlitll<..d.
........ _ !Ill' . 1iM-8873.

Raltimol1!IWashington
..., ....... b. . . o. .,>pl;fino. ootiIlaton .....
L'I;"" . e.-.aa ond 8Iondof
T""tl'"~ ..ith l.h <1"", I.l...~" Ap-
pIird s ptciallift. Inc.• lOIOIG _ Dri....
1ltIto'o-iJIo. \lam-! :10'105 , ......... ,~.

lIeIl. 711-UI I. ' ,,)0 • .• • to _ p_. . .........

...... rridor·

ColwnbusOH
n.. bilUil"'l ...... t- Ibm SIt,... in ,ho: mHl.....
f.... " n nK'lltll.litl' Km ..-oOO prod"'1> ,,·"h ",d·
;,,~ doopla" . W.. '"' ...., . t.... _ "'.....>tllood
l ...... .. .... s....u. l '''''- '''_Iladiol<oo.•
12!IO "-10 Dr.• Ro" I II ~ IG+ I ",OIl
4.lOf;Il.~2Il7 ,

DEALERS
Yoo~ company namf" and messa,ltf"
COl1 COfttam up to 25 word1 jut O$ l ittlf"
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=T-77The Rig for All Seasons!
Answering the call for an HF rig that goes everywhere, sounds great, and is
cost-effective, Yaesu proudly introduces the FT-77 Compact HF Transceiver System.

Computerized Design and Manufacture
The FT-n design engineers utilized the latest computerized circuit board layout methods. resulting in a
compact, reliable transceiver with maximum utilization of available space. Automated insertion techniques are
used in assembly, providing improved reliability and quality control over earlier desians.

Operallng Versaillity
The FT-n is equipped for operation on all amateur bands between 3.5 and 29 .7 MHz, including the three new
WARe bands. Fully operational on 5SB and CW, the FT-77 includes a dual width noise blanker (designed to
minimize the "Woodpeckerft or ignition noise), full SWR metering, R.LT., and optional CW filter with widel
narrow selection. The optional FM-77 permits operation on the FM mode. with front panel squelch sensitivity
control.

Expandable Station Concept
Ideal for mobile operation because of its compact size and light weight, the FT·77 forms the nucleus of a
versatile base station. Available as options for the FT-77 are the FP-700 AC Power Supply, FV·700DM
Synthesized External VFO and Memory System, FTV-707 VHF/UHF Transverter, and FC-700 Antenna
Coupler. providing top performance at an extraordinarily low price.

Besl 01 All, II's a Yaesu I
With most experience in transceiver design and manufacture, the Yaesu trademark is your guarantee of
quality and durability. We've got all-new technology and an all-new warranty policy to back it up.

See the FT-77 and the all new line of Yaesu HF, VHF, and UHF transceivers, receivers
and accessories at your Yaesu Dealer today! II's time you tried a Yaesul

Price And Specifications Subject To
Change Without Notice Or ObliOatiOn

YAESU ELECTRONICS CORPORATION, 6851 Wallhall Way, Paramounl, CA 90723 • (213) 633-4007
SU ELECTRONICS Eastern Service Clr.• 9812 Prlncelon-Glendale Rd., Cincinnati, OH 45146 • (513) 874-3100



paceseller In amateur radiO

More tnrormauon on the TS-430S is
a vailable from all a utho ri ze d dealers (
'rno.xenwood Communications. 1111 \
Wa lnut Street. Compton. Calirom ia 9C

• A U s o lid-s ta t e t echnology
Input rated 250 W PEP o n 5SB. 200
DC on CWo 120 W o n FM (optio na l). I
o n AM. Buil l-In cooling ra n. mu ltt-t-tr
flnal protecnon. Operates 0 11 12 V DC
120 VAC. or 2 20 12 40 VAC wun optic
PS-430 AC power supply.

o All-mode s q uelch circuit, built-in
o Noise blanker, built-in
• RF attenuator (20 dB)
o vex circuit . plus semi break-in wit:

s ide-t o n e

Optional accessories:
o 1'5-430 r-ompact AC power s upp ly .
o 1'S-3O or KPS-21 AC power supplies .
o 5 1'-43 0 external speaker.
• MB-430 mobile mounting bracket.
• AT-130 compact antenna tuner.

RO-IO 10 ind oWARe .
o AT·230 base a ntenna tuner.

160· 10 m incl. WARe .
o FM·430 FM unu.
o ''K-SRC 1500 Hz! or YK -8 RCN (2 70 It

CW ntn-rs.
o YM>88SN U.8 kllzl narrow 5SB nner
o YK·88A 16 kHzl A M filte r.
o MC-42S UP/DOWN hand mlcrophon
o MC--60A deluxe desk m icropho ne .

UP/DOWN switch.

KENWOO

10 the same frequency a nd mode as "A"
VFO. or vice-versa. VFO LOCK switch p ro 
vrded . RIT romruttum-s \TFO or memory.
UP/ DOWN man ua l st-an possible us ln~

opuoual mk-rcphone . -

o Eigh t memories s to re frequency. mode .
I nd band data
Memories store frequency. mode. and
band da ta . E igh th memory stores n-cetve
and transmll Irequenct-« Independently .
M.CI I swnch tor operanon of memory a s
Inde pende-n t \TFO . or Ilxed frequen cy.

o Lithium battery melDory back-up
Estimated ffve -year- lire .

• MemofY s can
Scans memories In whldl data Is s tored.

• Programmable a ut omatic band s can
Sca ns programmed band width. Scan
speed a djustable . HOLD swItch interrupts
band Of memory scan .

o IF shift circuit Cor minimum QRM .
IF passband may be moved to ptacc truer
remng Signals outside Ihe pas..sba nd. for
best rnrerfen-nce rcj cr-tton.

o Tuneable notch filter built-In
Deep. sharp. tuneable. audfo notch niter.

o NlUTow -wide filter selectio n
NAR·WIDE switch for If Ilhcr selecuon on
SS B. CWo o r AM . when optional fi lt ers are
tnstauco. (2.4 kllz If filter butlt-In.I

o Spee ch processor buUt-in
Improves tn le lllglblllly. Increases average
"talk-power"

o Fluore s cent tube digital d isplay
tnd tcatcs freq uency In 100 Hz no li z
modtrtabtel .

The TS-430S combines the ultimate in
com pact s ty ling with advanced c lrcult
d esign a n d perfonnance. An aU s o lid 
.OIte 5SB, CWoan d AM traneeetver. with
FM optional, c o ve ring the 160-10 meter
Amateur bands , It also incorporates a
150 kHz-30 MHI: general coverage re 
ce iver baving • s upe rio r dynamic range.
dmtl digiul VFQ'. , 8 memories, memory
s can , programmable band 8can . IF sh ift.
notch filter, all-mode s que lch, and built
In speech processor.
TS -430S FEATURES:

• 160-10 m eter eperattec, with g eneral
cove rage receiver
With 160-10 meter Amateur band { 'O VI:"f

;I~(' . lnd ud lng WAR e :10 . 17. and 12 me ier
bands . it also fea tu re s a 150 kHz -3D Mill
gene-ral OOVCr.I¢C receiver. rnnovauve UP·
con vers tc n digllal PLL ct rcuu. for superior
frequen cy stability and accuracy. UPI
DOWN ba nd switches tor Ama teur bands
or I·Mllz ste-ps ,wros." enure ISO kllz-
30 ~nlz range. Two d~llal VFO's conun
unusly tuneable from hand to band. Band
mforruauon output 011 rear panel .

o USB, LSD , CW, AM , with optional FM
Operates O il US B. I-SU. CWo a nd AM. wIth
opllonal FM . tnternally Installed, AGC time
consta nt autornancalty selected bv mode.

o Com pa ct. lightweight design
Measures only 10·5/8 (2 70J W x 3-3/4 (961
H x 10-7/8 (2751 D. lm-hes (111m), wf"lghs
o nly 14.3 Ills. (6.5 kg.),

o Superior receiver dynamic range
Use o r2SKI25 juncuon-type FETs in
the Dyna-Mix high sensitivity. balance-d .
dtrect mtxer ci rcuit provides superior
dyna nuc ra nge .

• 10-Hz step dual digital VFO's
10 -lIz step dual dl~ltal VFO·s operate mde
pendently. Include ba nd and mode m for
m auo n. Djffe ren r band a nti mode t-ress
ope-muon possible. Dia l torque adjustab le.
STEP switch ror tu n ln /.( In 1O·l-Iz or 100 ·11.£
steps. A-B switch qutr-kly s h irts "U" VFO

General coverage, Superior dynamic range,
2 VFO's, 8 memories, Scan, Notch ... COMPACT!

5-4305

Specif'ca lfo n ... a nd 1.riN"" a .... subjecr 10 chan~.' w irhour nark.. or obtiga'
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