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Hot-Spot Metering
Automatically!
Il:l Here are money-iaving designi thai
~ will let one meter do the work of
sevE"raJ. Keep In control and keep your
change, too W4RNl 56

Build the Weather-Grabber

lSI Don' t know why there's no sun up
In the s ky~ With th is simple converter,

you can listen to Nat ion al Weather Service
forecasts on your 2-metpr rig and find
out Nl II 84

Kill Power-line Interference
You don't have to be a big-game hunter to
f ind the source o f th at annoying norse. A ll
you need is your rig and your good hamming
habits, K3UK 92
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Strangle QRM with Your TS-830S
(S] Simple f ilter modif ications will help

your Kf'flwood choke out interference.
KA2R gives you the lowdown on how to
do It. KA2R 36

Smart Meters:
The New Movement
rr1 Turn your passive meters into active
~ error-correc tion svstem s. W4RNL' i 1ft-

ecvanvectrc uus make it a snap W4RNl 42

A QSL Assembly line
of Your Very Own
rr::;;jjI The problem : a stack of QSl cerds ai
lAJ h igh ai Mt. Everest. The solution: a pro
gram that will make your TR5-80 chmb the
mountain. ,W H8j EY 48

Get Accu rate with the
Digital-Grid Power Meter

lSI Your final input power Ii Insramlv
accessib le With t t ns easv add-on.

N111 50

Diary of a Partially-Sighted Ham
Eyesigh t ii not a black and white issue. Here
are some tips for hams in the grey area,
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D'Arsonval Dossier

lSI How these meters WOl'k and how to
make them work for you Ii no mvsterv.

Discover t he inner machmationi o f the
D'Arsooval movement for vourself.

W10lP 10

Save Money o n Used Meiers
rr1 Does it work o r doesn't iF This sim
~ ple tester spots real hamfest bargain s.

W 3QOM 19

live, From Across America-
It's Field Day!
The Corpus Chrun Amateur Rad io Club had
he l icopter TV coverage of its activities. Club
member WB4EMI unvei ls the secret be hind
their success. WB4[MI 22

Construct the Cyclops Dip Meter
P, IW4ATE' i unique sf ngle-coil desrgn

captured an Honorable Ment ion In

lJ' i Home-Brew II Contest. Now you can
build this awa rd-winning circuit for your-
self . W4A TE 26

Be the First on Your Block
with a 2-Meter Dipole
rr1 A few safety pins, some wire , and a
~ litt le rod stoc k w ill rnake a port able an
tenna pe rf ect fo r the traveling ham

W9H O 30

Two Meters for the Price of One
rn The oft-ignored shunt p rinciple w ill
~ turn an everyday junk-box meter in to
a surprising superrneter. The key ii a p iece
of solder KB21N 34



The tCOM 740 provides
competition grade receiver
performa nce with superb
dynamic ra nge in excess of
1DOdB a nd a intercept point of
+18dBm p lus pa•• band tuning,
variable AGe, and a nol••
blanker tha t works, a ll standard.

The IC-74OPS AC power
supply insta lls in under 30
minutes. maklnQ the IC-740 the
loecr self contained rig fOl' both
summer vacation portable
operation. as well as your main
home rig .. . The benefits of 12
VDC and AC ccectco in one
compact package

For the hom whO
appreciates quality. get a
competition grade receiver. rock
SOlid sonostcte transmitter.
internal AC/ DC pOwef supply
....nth cooling fan. and a
rocrcono-e a ll for the price of
the tronsceiver. Get eoro
savings while getting on !COM
1C-740 ... simply the best hOm
transceiver in the world today .

. .. Offer subject to
equip ment availability ... a t
your cutronzec ICOM dealer .. ,

NoYI the world 's only
completely self contained solid
stcte 2CIClVV PEP. 12VDC/ 117VAC
9 bond HF hom tra nsce iver with
a Competition Grode Recelv...
con be yours . , , a t a scecrct
once.

Until July 31. 1983, the IC
740 and the optlonallC·740PS
($159 value) internally mounted
power supply ore cvcncere at
your authorized lCOM dealer
lor the price of the ICo740
ol~. PLUS you get a $50 cosh
rebate directly from ICOM.

FREE AC
POWER SUPPLY

238

HM7
MICROPHONE
Ineluded WIth 1C-740

•
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•FREE •
COOLING FAN
(Pa~ 01 EX238 K~)
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ICOM Ainenco.nc.. 2112-1161h Ave NE. L\efIe\.ue.WA Q8OO4 (206)4$04~1 55 / 3331 TC7We'f'NCXXI DrM!o.SuiIeJ07.DoIIas.TX 75234(214)620·27&0
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Example:

76PA
$1699.95

SAVEI
CALL FOR

LOW PRICES
ON

HAND-HEWS
and all

YAESUitems

FT·70BR

VAN NUYS, CA 91401
6265 Sepulveda BIvd_. (213) 988-2212

Sat! Ooego Fwy aT Victor y BIVCI

CHECK OUR lOW PRICES
AND REMEMBER.. .

FREE SffiPMENT UPS BROWN

SPECIAl. SAI.E PRICES

AI.l. ETD ALPHA

Substantial savingsTS·430S

BURLINGAME. CA 94010
999 Howard Ave.• (415) 342·5757
5 miles south on 101 Irom 5 F. AIrport

TRI·EX
W36 _ _ SALE $499
W51 SALE $799
LM 4700 SALE $2499

KLMlTri·EX
KT-34A _ SALE $299
KT-34XA SALE $459

SAN DIEGO, CA 92123
5375 Kearny Villa Road t619, 560-49CM)

H",y 163 " Cla" emont Mesa Blvd

KENWOOD SPECIALS!!

ON MOST ITEMS THAT CAN BE SHIPPED UPS BROWN
THERE ARE SOM E EXCEPTIONS IN ALPHA, TRI·EX ANDKl M

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

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

CAUFORNI,l CUSTOMERS Pt E,lSE PHONE OR VISIT USTEO STORES

ANAHEIM, CA 92801
2620 W La Palma.

(114) 761-3033 (213) 660-2040
~_OoVley"'ncl& I<;nOll s Beny F..m

SAVE $230

OAKLAND, CA 94609
2811 Telegraph AI/e , (4151 451-5757

Hwv 24 Dow'"OWt! Le t, 21Th oll·ramp

on TS·930S W/ANTENNA TUNER

·' _···· _·1• • •-- --.. ...; ;::;; -:; k ',,,
2 ~ • • .~ • .

tt fl IICOM!
IC·R70 SAVE!! IC·730

PRICE

$1799

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

Plus free shipment UPS (Brown)

lOW, lOW PRICES (Plus Free UPS Brown)

SALE
2 METER

- AMPLIFIERS
8-3016 30W IN, 160W OUT. REG $239 95

$199.95
8 -1 01 6 l OW IN. 16QW OUT. REG, $279,95

$249.95
8 -108 tOW IN. BOW OUT. REG $1 79 95

$ 159.95
8-23 2W IN , 30W OUT REG $8995

$79.95 Pl'lICES AAE FOB CAliF EXCEPT FORCERTAIN FT-20BR
_________..;:;.;.;;,;,;,;:;. COMBINATIONS PLEASE INQUIRE ,) .;.,;.;,;,,;. ,.;,,;..

FREE SHIPMENT ( U. P.S. Brown)
CON TINEN TAL US A

AV- U...OfCE · ........... . _1;0 ......_>101. . ..._ ' ASH"'" 0 "" "'''' • OR...~E • ox EDOE • ox E" GI"E ER'NG • EI" .C Io8RAGE ...n • ......0I0IAI' . "lOB01 • 1'lOMN . 5HIJIIlt • TE!.EX
...v fl • SELOE " • BE>K;"'ER • 8ER K-TEC • BIRD ' B " W HUSTllR ' "v.(i,O.lN ' lC()roO . J. W " !lUR. KE ..WOOD ' KLM IE"PO ' TE >f-fEC ' TllISfAO . '.'OCOU . VAEW .... _"1'_'
81J1TER"UI 'C...llllOOl( ·COE ' COll'''S ' CURf IS . CVSI'CR...n LARSE'" l UN...R . "HZ' "'~J' ~lOG ....."II-"'~UCf8

P" , . s speed""',ons dU'''PI'ol>s ."b,ecl 10 c Jl e n9" ...,1/10'" no/,c. C..M ru ,dems pleas" ..dd . " Ie. ,.. .
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Don 't wa it any longer to pull out
weak. rare OX.

Send for FREE catalog describing
the Preamplllierl and our complel e
iine of Nolle Brldgel , SWR Meters.
Torolds, Balunl, Tunerl, YLF ceo
verters, Loop Antennas and Keyerl.

- -• t

-

FOf transceivers, the P-31 0X (1 15·...
AC powered) and the P·3 12X (12·v
DC powered ) feature autom atic
bypass on transmit, adjustable delay
IOf retum to receive , and 350 wan
transmit capability ,

All models hawe these teatures:
• Up to 20 db gain.
• Cowers 1.8 to 54 MHz In four

bands.
• Low noise figure,
• Reduces Iml ge and spurious

response,
• 8 " II 5" II 3 " , Brushed erum

Inum control panel. Black winyl
cower.

• 50·239 connectors.
• LED pllol.

Order direct or from your favonte
dealer. Model P-30 5 Recetver pre
amplifier lor 9-v DC $109.95 Model
P·30B for 11 5·... AC $1 19.95 'trans
ceiver Preamplifier Model P-31 OX
$139.95 Model P-31 2X $139.95
Add $3 shipping/handling , Calif.
residents add sales tax .

r:;;;; -- .,

The famo us Palomar Engineers
preamplifier has been updated and
packaged in an ettracnve new
cabinet.

For the SWL lhere is the P-305
(9·v DC powered) and the P·30B
(115·... AC powered) featuring full
sbortwa...e coverage , selection of two
antennas, 20 db aUenuator, 15 db
gain control and on-ott-bypass switch .

Palomar
Engineers

FROM
$119.95

• Simply plug into ProgramPak' slot
• No software to load. it is In ROM,
• Split screen features word wrap and

continuously displays status
• Selecti ve calling stores incoming

messages on cassette tape,
• Baudot and ASCII modes (8 speed)
• Standard EIA signals to your TU
• Complete documentation supplied

MOdel~1~IA4~ ~:p~~~:i~~ .95::E
RIDGE Tesll'd & ;r.;semlMll 'll dil'/

SYSTEMS wiltr;t"l1y wc pav~ M",,~

CO
rO'SlllctllS <Idd 5" sses M•

., INC. ·A " <llltrIII" oI T~C.p .... 111

PO Bo. 772, Aclon. M A 01720 (611) 2&1 -425 1

INPUT: "'uclio I.om " e ........ IC.........Ic .
OUTPUT: SPST IN.O. ) I.y .

Ryyy.pAK INTERFACE
FORTRS·80·

COLOR COMPUTERS

THE METHENY COA POAAliO N
11M Sun"", Dr..... ....d i.on , IN 0250 ...205

f E'" TUAES: S"'QIe Or du.. lones ac!ru• •abl. 0'<," Ito. TIT
''''we 0 ...dlu.labl.I..... _y . A~y tpul ...
..10._1 0 Sl"91eton. ON 1.lc"I"ll t" doll.....,l gI.
._ r_1 Of f 0 Opef.I.. . on I1VO C 0 Inl...IKlng 01
-.l11pM _roM I... mullH:ligil _..".,11. eell........
_ reMl .

T" . l J M1AK ~od... kil conntl. y..... •"'_... inlo .
speci" ."'ei....... control. When . u. ...· . eI"'IItd Ii_
Ion. c o mbinlllon i. r.e.i.e<!. "' tpu l pro.tdotl • ~.y
eont.ollo. Kliuli"9 spe.~ o t" . r de.iCes

...PPlIC '" liO NS: C......p .y. ...m 0 AppeI'*< ... co ..........
Cl.. conl.oI. 0 Elc. ~miled onty 10 you. im-V" ' I!lon 0

W" I. lor ' nlorm. lion .... I"" lJ"" AK I... you. ' ppl ;"
e.lion.

ActUd! SIn 3 .3- SIlo.." AS~cmbl~

U M1flK dec..- ~ It irM:ludu " l=m.........1. .eI.y._
P,C , BOI rd. . . . $15 plus SI .SO .";ppi"9.

LJ"'1flC d o..... kit Inc!udotl moI_ elM. _.~...
Input c. bIor ,15 plus Sl .SO ."Ipping.
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TO CALL ~

•

~ TOLL FREE

•

,
•

In Missouri Call 1-314-993-6060

FOR A TRADE-IN QUOTE
We Trade

on New or Used Equipment
(Check for prices on available used equipment)

73 Magazine • June, 1983 5
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editorial by Wayne Green
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I.fstry to tacetne facl s . Rldlos are moilly
I,rge.lc. le Integ ,. ted Clfc ultl Ihes. d lY' .
not tubes . • nd these gadgetl a'e I'Klt ea. lly
remad" Into anything <lxeapl tralh.

No, th" ham .... ho d ige his .... I y out 01 I

call. r .Iler • nUCIe.r .n.ck . nd duall
hlmsell o ff is 1'Kl' QOing 10 i0oi< lor JO.Y'N"
old broadcaSI selS to 'ebu lld Into tr8r\$lTlll·
tera; ""'a goi ng 10 lak" lhe HT 011 Ili. belt
and see ....no else II . round. H,,' S going 10
d,g InlO his ear and stllf1luning Ilil Dr,ke 10
_ \llfhat' l goiog on on 15m.

Co'.'oercial radio c:ommunoc.toona IheM
days is mostly ria I'ligl't-&pe&d dogit,,1 cit·
CUilS. E'I8f1 lhe I'ligl't-&pe&d MorN coo:» _
... .....rlng on our ham banlb II gentrIIl.cf

and read by diglt.1 circuit.. no! I"'" ot>
....tOl8. MOIM code, wit h ill Ihrougtlput of
..ound ten words per minul••nd 111 ..

<lUi."""",t 01 two .xperierK:ed oper. ,ora
....ho .,e dewlting 100 % concentr.tion 10
the job o f send ing a nd recaMng. i. prco
i1b1y Ih<l ....orst posslbl. Iystem _ c.n
Il'l lnk 01lor uaing radio. Voice la some....h.t
bettl9f since II dOes l'Kll require. lot 0' trai,..
ing on tre part et tre Opefltor. Setti ng UP
our c ommunic a tions so only """ h.ma . ,e
.ble 10 use it sm.ckl • good deal 01
le,tflerbadding. doasn't il?

Since .mateur radi o has been kept 10
Ilrmly about filly ye.rs b<ll'llnd the reet 01
tl'l8 eommuniCiltiOfts world, l boul all ....<l
ean re . lly 01119f right no.... In the wlY o f
_gttney communicationl meluge-han
dling Is 'IOk:e. Thal' a a bout three or lour
times as las' as the code, bulltlll medle¥ll
....h8n COfTIP8fed '0 digllel communicationa
which s tilt .t . round 100 words per minul.
theM days . nd IN5lty IJO InlO lhe lhou
sandi of ....oro. pet minu'e.

One rig paseing l..fflC . t l ,ooo ....oro. per
minute (. bout 1,200 baud) can do Ille work
01 two hundred lrained hafllll using two

hundred figs and CW on one hund'ed cf\an.
nels. NOW' ,,,11 me about I"" ham -.....0 II g0

ing 10 build. lillie MOIM code rig .nd get
on lhe . " . With some " .pertmenl. lion _
can gel our riga 10 work .1 i ,eoo baud.

W'hich gi"'" uS aboul 8.500 words per
minut<l, Think of 850 s ....eallng hams ... no.
make Ihal l,TOO. because ....e need one on
each end ... • 11 trying 10 ~<l8P up with one
Inlle bOx .... ilh . couple lCs in II.

Ho.... much pow<lr ....ill ...." ...... by not he....
Ing to run 1,?00 riga to h. nd l.th.I lraffic ?
think 01 the hamburgers .nd Cokes ! Tile
I Upport o f this .rmy 01 dedlclted h.ms
....ould b<l monum<lntal. Think 01 the l.urKlry
bills ! No. It Is g"tlIng lime 10 think In lerms
o f a utoma tion. a s abhorrent • • th.t m.y be
to tile dedicated k<ly.b<inge<.

When the lI,sl radiote i-etype e xperimenl·
Ing began '0 appea, on the ham bands back
in 1948, . shnoe< of panic wenlth.ough lhe

a dd r<laalng a nd Id<lnllf lc. lIo n, th<l .... 1'101.
proc.ss c an tak". Iraction 01 a second

'n this "".y me receater ....ould kno.... ""ho
il monilorlng at . ny momenl so th.t •
calle< could conClli. a bly check 10 _ II
aomeone specllic ""88 on ch.nnel or even
gel • filSt lisl o. those moni lOf1ng so he or
""" COUld call 11'18 oper.tor of hit or h<ll'
cholC8. like it?

Ok.y, so Illed . DOlII il boling 1IfTlPIll. That
juat Showa 10U can'III\I$'~ all the
Ii".... Bu' it can be done and witll CUfl'8I'lI

tecllnOlogy. II ....i11 lake aome <l. petl menl·
Ing. II will be"lO'Ol'lh iI ...Ju&tlhi"" of how
Ihlleould changetwometllfS forua! loIdy.
l mlgh' __ a lart checking InIO. couple at
local 'epeatllfS if l k....... lhatl woukln1 ha...,
10 1IIIen 10~ mobile corning on channel
<l.plain .1 length lboul where he il drMng,
........... he 'l been. a nd wher. 1'18'1 going

T. 111OU ....hat . . . 1·..., got . S500prtlII......
for tl'l8 lirst . rtiele """ get on . ....QfI<lng
system to do . bout whall sugll"Sted. ThaI
oughl 10 g<lt some 01 you soldering·l.on
jock<lya Iling ing sold", a nd z.pping ICI,
Furtflef. il you e . n COffill up .... ith something
relltl-ely elmp ls that does tl'l8 lee. I'm
r.uona bly sure thaI ""e could set up ,
IIC<lns lng sys te m to ge t It inlo Jus t about
. -ery two-m<lt<lr rig b<ling m.d. In snort
order.

W. 'r. going 10 need such. polling sy.
l"m ....entu.lly 10 handl. digit.1 tra ffic, 80

..... mlghl . s well g<lt cr.cklng on d8\I'elop.
lng .nd using It now for QUr 'iOiC8' corn
municatlons. And 10U can bet lha t .....·ra
goIftg 10 ma~" • Dtg fu"" 0Wtf tile repeater
group lhat gell Ihis system working IIBI.
Will il be yOOJrs?

CALLING CAPTAIN QUEEO
Old-llmers will _ t"" capl8 in,

fI8N'OUsty rolling I"" big ball bNringI In
one hand. SlrMng 10 f&I.... Ilia one gnNt
mom."t at success wilh t"" alrl ..D8lIkta.
no mailer 110'* inept lhe presenllOlu.tl()f'l
I'm reminded oI lhis '/Ilflen Iread the toIemn
~Ia of oId-lime hams, echoed
. t times by ' rue-blue yOOJngstllfS who 1'1_
.....rd Ille re lr.in but h.'f9rl·t ye t lhough'
.bout il, . nd II . 11has to do .... ill'l the bottom
II"" inesca pabiiily of ee need lor Morae
COd". W. k""'P hea ri ng Iha l, o erneut. wh. n
fl'o'fI/)' l l'Ilng e l8e s tops worI<lng. haml er"
going to be .ble to thro.... tOlleth<lr s m. 11
Ir.nsmlll<lrs .nd use Mo"'" code 10 ' com·
munlcallons,

Wh.t s bunch of lec.lbe ' ry pie r 0 1'1, ....e
Coold go a lo ng wilh tMt scena,kI t....<lnty
yearl Igo. but no.... in tile l'Ieck II e , en •
dillgen, ham going 10 wl'l ip uP. CW rig out
01 , earton o f AMiFM st. reo solld-st. t"
radioa? Not th.t our " nlhus ia.slic h.m is
going 'o be able 10 tind. 12·'<'OIt aoIdering
Iron to do lhe work ""'ywily. Come on now.

A KERCHUNK SUBSTITUTE?
One 01 l l'le more fru strating aspec t, 01

.epee'"s I, listening to 'em. This IS such.
drvdge the' I '~ noticed that few repeat...
_m to _ . ""... envone achlil ilymonilor·
lng, NOHOlI lllal? fli bell'..... Cl'N!Cklld InlO
__I hulldred l&jl8&ters in various cities.

only to be ...... by nothillll-
~P8 II is time for ue to hike up 01><

menIal lIkirla and make some progres8 to
",ard ••)'Stem wtlich would soI'4 • -..t>oIe
bunch 01' repelIl.. problems all a ' once.
y..........mis. I have. way out 01 bolh the

boIedom of 1111"';"11 to. repealer and no!
being able to faise &IlyOM on It. The ceoe
lems go togeTher. 01 course. II no one Is
II$lenlng. you realty h.llve to have. lIa' Ii....
II you .h i.... IoOfT\eOl '" is going 10 __

you. U111. r1Qht1
SuppoH able to come up ",ilh '

felatlvety simple accessory \0 OUr rigs
whictl would ellow uS to monitor lhe re
put'" w;thout N1vlnog 10 listen to III Ih.t
garbage (my apolog ies to the ~rbage

men). Well, 01 course there are already

some simpl e syst ems wtlleh "'i ll
work , .. for Instance, a tone-encoded sys,
18m, using touchlonesTM to ca ll II s peci fic
etation a nd a decode , euecneo to the
1_I,er. Th.t'a lIasy and shou ld haWl befln
pctrn yea'a a QO.

e ut ....e ·'e rete dig ital etrecne a nd micro
proces&Ofl these days. so wily settle tor
something so baaic, fl'o'en If It 'NOUld be.
godsend LeI'I gel what few brain cella yOOJ
ha...,left working on something . bil mcw.
sophlaticated. For inl ta nce. suppose _
set up • ayslem ....here the ",pellle< hal •
compule< .ttached wIlich keeps t'ack o l
wtlO II m:>IIltorinll and wtlOistft. UntIl $OfT"IOlo

cee In••nl$ .n a ut omat ic trana m itt.,
"",fi.. .yatwn, _ ea.n s lill uae U.. okl
1OuCh'one pad to Ide<Itify 0tIf!IeI¥e!I. T_
_ would taka care of about • thousand
d illerenl aI.tlonl ... .... hich ahou ld be

-'NOW' lhere yOOJ IJO ..• 1'... jull atarted to
e .plaln \llfhat l ha..., in mind . nd yOOJ .re
alrMdycoming upwith argumenta . The<e'.
/u.t no pleu.ing yOOJ. Wel~ thll time I'm
ahHd of yOOJ, Yea. 1 know as well as yOOJ
that hall 01 the chapa who check In a,e g0

Ing 10 _ntually tum of! their riga. forget·
ting to check out . Or perha pa tid'" out 01
r.ng<l o f th<l l<lp<lat<ll so It wo n't be aDIII to
g<lt the aignal to crosa tham off the liat Of
th. living, NO, a good a~t<lm will ha'<l to
check wllh you <l'<lry so oil<ln 10 m<l k<l aul<l
Ihal yool rig ia alill on III'IEI. FEMlI belle r?

Ooe way 10do Ihis is to ha Wl thEl r<lpeat<lr
tr. nl mlner aen<Iout a COded pulse llV<lIY so
often which 'NOUld be addru sed 10 yOOJ'
partlcul.r rlg . nd 'NOU1d trigger. short.n
e_·back, Ihl.Ia lSIuring tile repe.ter tha i
yOOJ are still .11wI 'nd .....tl .nd wlt l'Hn r.nge,
If _ at.rt ualng some h;.gr..&pe&d d igital
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e TR"2~OO Is a comp c
eter FM handheld transceiver

.. Ith every conceivable operating
earure.

R -2500 FEATURES:

Weighs 540 g.1l.2 lbsl. 66 (2·5IS)
W x 168 16-5/BI H x 40 (I ·5/BI I>.
mm (Inches).

• LCD di~iliil frequen cy readout .
Ten memories includes "MO" for
non-standard split repeaters.

• Ltttnurn battery memo!")'
back-up. buth-t n. lest. 5 year lIfel.
Memory scan.
Programmable auromauc band
scan, and upper/ lower scan
urnns: 5 -kHz steps or larger.

, Repeater reverse o pe ration.
2 .5 W or 300 mw RF out put.
uu/t.Ow power s witch),

• Built -In tu nable Iw tth variable
reststorl sub-tone e n code r.

• Butlt-tn 16 -k t'Y a utopatch r-ncodr-r ,
• Snde.tock battery pack .
• Keyboard frequency selecttcn .
• covers 143.900 to 148.995 MHz.

u
while cha rg ing.

• Battery s ta tus Ind icato r.
• Co m plete with Ilexlhle a n te n na,

400 mAH Nt-Cd batte ry. and
AC charger.

Optional accessorie s :
• S T·2 Base station power supply!

Charger (a pp rox. 1 hr.l
• MS-I 13.8 voe mobile standi

charger-power supply.
• V8-253O 2 -M 25 \\' RF power

arnps. . fT R.·2500 onlyl.
• T U-I Programmable (.'"Te S S

encoder (T R.·2500 on ly].
• TU-35B Programma ble crcss

encoder Imoun ts tnstde
T R-3500 o nly).

• PB-25H Heavy -duty 490 mAH
Nt-Cd batte ry park,

• DC-25 l3.R VD C ada p ter.
• BT-I Balle!")' ca st' for AA

manganese/alkultne cells.
• SMC·25 Speaker mtcrophone.
• LH-2 Deluxe leather case.

TR-3500
70 eM FM Handheld
• Covers 4 40 -449 .995 M Hz In

5 -kHz steps.
• H I-1.5 W. 1.ow·3OO mw.
• T X OFFSET switch. ±5 kHz to

±9.995 ~lHz p rog ra mma ble.
• Auto/ manual squek-h control.
• Tone switch fo r opt. T U -35B
• Other nutstandmg feat u res

sI milar to TR -2500 .

• 1l1l 2A Bt'11 hook,
• RA-3 2 m 1/R ~ td('~('oping

antenna (for T R·2500).
• WS·I Wrist strup .
. 1::1'-1 Ea rphone ,

• programmabte thre-e sub-tone
channets with cpuonat
TU-79 u nit tenr-ode-rt .

• Bu ilt-in l fi-key autopatch e ncoder.
with m o n itor {A udihle tones).

• Fro m pane l kcvboard con t rol.
• Co ven; 142.000 14H.9 95 M Hz in

5 -k Hz ste ps.

• Repea ter re ve rse s witch.
(LockI ng)

• "Bee-pe-r" empnned th rough
spea ker.

• Compac t Iightwt'~ht desl~n.

Optional a ccessories :

• T U-79 three fre-que-nr-y lone unIt .

• KPS-12 Itxed-srauon power
»upply for TR-7950.

• KI'S-7A nxed .stanon power
supply forTR-7930 .

• S P-40 co mpact m"hl!t' s peaker.

• programmable priority alert.
May be programmed in any
memo!")'.

• Program mitbte memory scan
lock-out. Skips selected mem o!")'
cha n nels duri n,!! sean.

• Program m ab le band sea n width ,
• Ce- n te r slop t"lrcu lt for band

soan. w ith tndrca rcr.
• Scan resum e "'t' lee ta b le. S elect

able a u tomauc time resume
sea n , o r earner operated
resume-scan .

• Sca n startrsrop from u p/do wn
m icrophone,

repealer o ffse t. a nd optional
sub-IOIW ch an n els . Memor...
pairs for non-standard spuis .
"A-and -n- set band scan 11m Its .
Lightt'd memory selector knob.
A udible- - be-ep " tndtcates dHllHw l
I posttton .

• Luhtumbatu-ry memo!")' har-k-up.
lEst. 5 yr. Ii k ,)

• 45 walls or 25 watts output.
HVLOW power switch fo r reduc
tion to 5 wat ts.

• Autornat tc o n"st,1. Pre. p rograrunu-d
for sunptex or ± 600 kHz olTst"t .
in acrordaru-e with the 2 rru-te r
band p lan . "OS" key for m anual
chan~t" in olTst.· t.

R-7950/7930
Big LCD, Big 45 W, Big
21 memories, Compact.

• r\t"w,la~e, easy-to- read LCD
di~lIi1 l d i"'plil)' . Easy 10 re-nd In
direct su nli~h t o r dark (back
ll~hledl . Dssplays TX'RX Ire 
q uenctes . memory cha n ru-t,
repeater offset. sub-tone number.
sca n . a n d mem ory sean lock-out .

• 21 new mul ti- function nu-mo ry
chanm-ls. Stores frequency.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 Wes t Walnut, Compton, California 90 220

Outstanding features providing
maximum ease of operation
Include a large , easy- t o -rea d
LCD display, 21 multi-function
memories, a c h oice of 45 watts
iT R -7950 J or 25 watts (T R-793 0J,
snd the use of microproce ssor
technology throughout.

'rR-7950 TR-7930 nATURES:





Group B

Group A
67.0 XZ 91.5 ZZ 118.828 156.7 SA
71.9 XA 94.8 ZA 123.03Z 162.2 58
74.4 WA 97.4 Z8 127..13A 167.9 6Z
77.0 X8 1OO.0 1Z 131.838 173.86A
79.7 SP 103.5 IA 136.542 179.96B
82.5 yz 107.2 IB 141.34A 186.2 72
85.4 VA 11O.92Z 146.24B 192.8 7A
88.5 VB 114.82A 151.452 203.5 MI

=L-..:. _. _

IllIJ!iCOMMUNICATIONSSPECIAUSTS

o Frequency accuracy. ± . 1 Hz maximum - 4O"C to + 8S'C
• Frequencies to 250 Hz available on special order
• Continuous tone

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

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

peak- to-peak .
o Instant start-up.
o Off posi tion for no tone output.
o Reverse polari ty protection built-in .

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

TEST-TONES: TOUCH·TONES: BURST TONES:
600 697 1209 1600 1850 2150 2400

1000 no 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 .2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

Wired and tested: $79 .95

• Frequency accuracy, ± 1 Hz maximum - 40°C to + 85°C
• Tone length approx imately 300 ms. May be lengthened.

shortened or eliminated by changing value of resistor

426 West Taft Avenue, Orange. Cal ifornia 92667
(800) 854-0547/ California: (7 14) 998-302 1

Food for thought.



George A. Wi lson W10LP
318 Fisher Street
Walpole MA 02081

D'Arsonval Dossier
How these meters work and how to make

them work for you is no m ystery. Discover the inner
machinations of the D'Arsonval movement for yourself.

Flea-market meters come in all shapes, sizes, and ranges. Some really large units are fre
Quent ly seen. Six- and 1O-inch sizes make great bench meters; how about an oversize
S-meter for your next QRP rig? It may take a bit of patience, but even matching meters can
be found if you keep your eye out for them. There are thousands of low-price, high-quality
meters like the Weston 301 type available in junk boxes and flea markets.
10 73 Magazine. June, 1983

This article covers the
basic aspects of the

panel m et ers most f re 
quently used by amateurs.
These meters indicate volt
age and curren t . The article
w ill not address it self to
alternating-current meters
and meters comb ined with
electroni c circuits that
measure va lues such as FM

frequency deviat ion, resis
tance, signa l st rengt h. and
the like. However. a little
knowledge of how the sim
ple voltage- and current
measu ring devices work
may tu rn your junk box or
your next flea-ma rket visit
into something very prof it
able.

Panel meters are m ade in

a large var iety of ranges,
and when the desired range
is not ava ilable, it is possi
ble to ad apt what is on
hand to provide the neces
sary serv ice. Voltmete rs
can be boug ht w it h ranges
from mil livolts to k ilovol ts
and am meters from mi cro
am peres to a hundred Am
peres. However, by judi-

c ious buying at auctions
and f lea markets. low-cur
rent meters (typically, 0-1
m ill iampere) ca n be pu r
chased that ca n be adapted
to a wide range of cu rrents
and voltages. Read on!

How They Work

Meters measure cu rren t
even when they are actual
ly indicating vo ltage. Their
need le def lec t ion is nom i
nal ly proporti on al to the
f low of current through
them. In the case of meters
using D 'Arsonval m oving
coil movements, the meter
deflecti on is st rict ly propor
tio na l t o th e c ur re nt
through them. Thi s is the
mo st popular type of meter
and w il l be the type primari
ly d iscussed in this article.

The on ly ot her type of
meter that is normall y seen
by amateurs is the iron
vane type. This type is used
frequen tly for ac measure
ments. It does not deflect
st rict ly proportionall y wi th
current through its co il. It s
major cl aim to fame (for
am ateur use) is its low cost.
Unlike the D'Arsonval type,
the current in an iron-vane
meter f lows t h rou gh a
f ixed rather than a moving
coil. The common, low-cost
t ype is genera lly plagued
w ith ca librat ion prob lems
caused by magnet ic materi 
al Ie.g ., iron or steel) in its
v icinity. D'Arsonval move-
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In no case shou ld an
ohmmeter be co nnec ted
across a sensi t ive meter to
d etermine its resi stance.
The current f rom the o hm
meter w ill ovenange the
m eter and m ay dest roy it. A
convenien t and safe meth
od of determin ing the resis
tance o f a meter is shown.
in Fig, 2. It con sists o f caus
i ng fu ll -scal e cu rrent to
fl ow in the m eter and t hen
adding a variable resistance
(shu nt) ac ros s the meter and
ad just ing it unti l the meter
reads half-scale. If the se
ries resi stance (RsEl is much
higher than the meter resis-

Fig. 2. Determining meter re
sistance. Set EIN and/or Rs£
for full scale with Rvdisco~

nected. (Rs£ should be a t
least 100 x RM .) Connect
Rv and adjust it until the
meter reads one-half scale.
Disconnect Rv and measure
its resistance with an ohm
meter. Rv will equal RM .
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Resistance
(TypIcal)
1()()()'2000 Ohms
4()().1 (l()() Ohms
1()().200 Ohms
4().6() Ohms
2Q.40 Ohms
1().20 Ohms

passed (or shu nted) through
the para llel resistance. The
paralle l resistance is known
as a shunt This is the meth
od for turning a sensitive
cu rrent meter into a less
sensit ive (or h igher) current
meter.

If meters are to be modi
fi ed with series or paralle l
resistance, it is o bv ious that
the resistance o f the meter
m ust be known . Examina
tion of meter characteris
ti cs, as given in m an ufac
turers' ca talogs, gives us the
ranges shown in Table 1.

100 1...
'.

'"1 ~.. e.,

B J

Full Scale
Current
100 microamps
200 microamps
500 microamps
1 mil liamp
3 mil liamps
5 mill iamps

_ .
Flea marketeer with his meter d ispla y. Excellent sources o f meters o f all descriptions, flea
markets and auctions offer the lo wes t prices. In most cases, meters work properly or do not
work at all. Flea-market and auction prices are gen erally lo w enough to risk as·it·is purchas
ing. However, most sellers will ho nor your request for your m one y back.

will be proport ional to the
volt age across it - see Fig.
1(a). If resistance is added in
seri es with a meter - see
Fig. 'l fb). m ore voltage wi ll
be required to cause the
origina l am ount of meter
current to flow. It will be
show n later that thi s is the
way to turn a sensit ive cur
rent meter into a voltmeter .
If a resistance is added in
parallel w ith t he meter
see Fig. 1{c), t he input
voltage still occurs across
the m eter, bu t a portion of
the input current is by-

Table 1. Typical sens itive current meter resistances (D'Ar
sonval t ype).

"oTE~...... M( ' (.
IlE54S U"n

'.
'.'..-
"

M eter Resistance

The flo w o f c u rr e n t
through a meter obeys
Ohm's Law. The meter itself
has resistance and, there
fore, the current through it

ments are relatively bu t not
ent irely free of this sort o f
problem.

Meters deflect when cur
rent passes through them
because the current crea tes
a magnetic field that op
poses a permanent m agnet
ic f ield bu ilt into the meter.
The vane in an iron-vane
meter is a permanent mag
net and is attached to the
indicator needle. The me
te red current flows in a
fixed coil that is wound
aro und (bu t not on) the
vane. The f ield created by
the curren t in the coil o p
poses that of the vane , and
the vane moves until force
f rom its fie ld ba lances the
force from the f ield o f the
coil.

0 'A rso nva l meters have
mov ing coi ls that ro tate
with in a permanent m ag
netic field . In th is conf igur
at ion, the f ields ca n be
properly arranged to cause
the needle (attac hed to the
rotating coi l) to move in a
m anner that is st rict ly pro
port ional to the current
flowing in the coil. The pro
port ionality o f the D'Arson
va l meter allows its scale to
be div ided into equal divi
sio ns for equa l changes in
c u rr e n t throughout i ts
scale. The typical iron-vane
meter prov ides more mo
tion for a given current
change at the low end o f its
sca le than at the top end .
The scale at the top end of a
typi ca l iron-vane meter is
crowded and difficu lt to
read.

Fig. 1. Basic meter circu its. (a) Electrical characteristics o f meter alone. (b) The meter with
resistors in series. (c) The meter with resistance (RSH) shunting current around it.
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Making Voltmeters from
Milliammetersl
Microammeters

Voltmeters with conve
nient sca les can be made by
add ing se ries resistan ce to a
milliammeter or m icroam
meter, most o ften to a (}.1
mil liammeter o r more sensi
tive meter. It is most con
venient to choose a me ter
range whose sca le can be
multipl ied by a facto r of 10,
100, an d so o n, to give the
desired voltmete r scale. For
example, say you want a
1,()()()-volt , fu ll-scale meter.
If a u-t -mtlltamp mete r is

ranees (wit h ce rta in exce p
t ions suc h as FET circuits)
tend to be qu ite low and
quite tolerant o f low-resis
tance voltme te rs. Addition
all y, one shou ld examine
one's needs ca re fu lly. The
1,OOO-Ohms-per-volt meter
is rugged , inexpensive , a nd
is just the thing for an occa
siona l check of power sup
ply and battery vol tages . If
general se rvic ing of tube
and solid-state circuits is to
be done, nothing sho rt of a
voltmeter with megohms of
input resistance should be
cons idered.

For the most pa rt, inse r
t ion of a meter for current
measurements do es not
cause sig ni fica nt circu it
cha n ge . Milli ammeters
have resistances of less
than 100 Ohms, whic h is
small with respec t to resis
tances (impedances) they
a re connected in series
with. Considera tion shou ld
be exe rcised with meters in
the microampere ran ges. A
se ns it ive m ic ro a m me te r
may have over 1,000 Ohms
resistan ce and cou ld add
significant resistance to the
ci rcuit being measu red .

Ohms to Produce
One Volt Full Scale

(Ohms·per·Volt)
1,000
2,000
5.000
10,000
20 ,000

Meter Range
0·1 rnA
0·500 ,lol a

0-200 ,lola

0·100 ,lola

0-50 ,lola

Table 2. Voltmeter series resistance ratings.

Meter Resistance Problems

In the case of vo ltme te rs,
the resistance of the meter
and its series resistors must
be high with respect to the
resistance of the ci rcuit be
ing measured. If it is not,
the voltmeter will load
down the c ircuit and the
voltage measurement will
be low. This is ill ustrated in
Fig. 3. Note in Fig . 3(a) th at
the real d ivider voltage is
five vo lt s and that a
1,DOO-Ohms-per-vo lt mete r,
see Fig, 3(b), loads the ci r
cuit down to 1 .4 volts (72%
low) . Even a 20,OOO-Ohms
per-vo lt meter as shown in
Fig. 3(c) loads the ci rcuit
down to 4.4 volts (12%
low). If a n 'l t -m egohrn
va c u u m- t u b e volt me t e r
were used , the indica ted
voltage wou ld be essentia l
ly correct, a t abo ut 4,99
volts (0.2% low). The moral
here is very clea r: Use the
highest re sistanc e vo lt
meter that you can if you
wan t to avoid load ing down
the c ircuit being measured.

Voltmeters a re rated for
thei r resistance in Ohms
per-vol t . Simply, thi s means
that a t n-voit. 20,()()()'-Ohms
per-vo lt mete r will have a
resistance of 10 X 20,000 =
200,000 O hm s. In a multi
ra nge voltmeter, the resis
tance of the meter accord
ingl y inc reases with the
vo ltage range in use . El ec
tronic vol tme te rs are fre
q uentl y an exception to the
fo regoi ng statement. They
have a fixed inpu t resis
tance (freq uently 11 meg
o hms) reg ardl ess o f the
range they a re set to .

However, do not write
off the lowly 1,()()()'()hms
per-volt mete r (made from
a 0-1 mA meter). In th is day
of soli d state, circuit resis-

r------,
I '0- I

j ~ 1
L -.J
,0 VQo.T. '0000
P[ Il -vOl T " ETEIl

r------,
' 2 0 0_ I

1 1
I :;. I
1 ~ 1
1 1
L -'
' 0 vo n . 20,000 (I

PER- yOn " U H

sca le current, the meter re
sistance is equal to the ex
te rna l shunt ing resistance .
The exte rna l resistance can
th en be disconnected and
(sa fe ly) measured with an
o hmmete r.

' 4 VOI. TS

," ,

'"
-tcvccrs

tan ce (use Table 1 as a
guide). the total current wil l
not va ry significantly when
the va riable resistance is
added . It can be shown that
when th e va riable re sis
tan ce is ad justed for half-

,o Von s

A typicaf D 'Arsonval meter movement is show n above.
Note the even (l inear) scale. AU of the divisions are the same
size. This type of meter is the most used by amateurs . The
ordinary variety bafances the force res ulting from a fixed
magnet and a moving current coil against a pair of hair
springs. Recently, a new type using taut-band springs has
been introduced. Both types opera te similarly and have
linear needle mot ion with respect to current.

Fig. 3. Vo ftm eter circuit loading. (a) High-impedance voltage
divider. (b) The result of a vol tmeter loading down the cir
cuit in 3(a). (c) Using a meter with higher in ternal resistance
gives more accura te results.
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PRIVATE PATCH II $475
NOW REDUCED

PRIVATE PATCH I $399
HAS MOST OPERATIONAL FEATURES
OF PRIVATE PATCH 11- BUT IS FOR
USE ONLY ON DTMF EXCHANGES

AND OF COURSE:

ONE YEAR WARRANTY
14 DAY RETURN PRIVILEGE

UNMATCHED CUSTOMER SERVICE

•

-e--- __

:P_:p~ .ll-.. .....- ..-•---of---of •

• Five digit user prog rammable sequential access cod e 
60,000 code combinations

• Sophisticated ton restrict - restricts any quantity of
leading digits

• Both accessing and dialing are compat ible with speed
dialing equ ipm ent

• Operates superb through repealers -no special tone
equipment required

• Three/six minute " t ime out" timer is resettable from
mobile four CW 10 warnings during last minute

• Ringback (reverse patch) pages you once with CW 10 
answer when convenient with your access code

• Busy channel ringback inhibit logic -prevents
accidental interference to aso in progress

• Most easily interfaced autopatch on the market

• Posi tive control logic
• Fully digital liming - there are no timing adjustments !

assures quick easy set -up
• Touch tenet digits and strobe pulse available on DIP

socket
• Modular phone jack and cord
• Self contained 115 VAC supply (230 VAC SO/60 cycle export

model available)

STANDARD FEATURES

TONE TO PULSE
SIMPLEX INTERCONNECT

• Compatible with either rotary or tone exchanges
• 16 Dig it buffer memory-dial as fast as you want

• 3201 tone decoder chip
• High quality g lass ci rcui t board
• CW ident ifi cation

AT LAST...Professional quality interconnect at an
affordable price! Imagine the convenience of having
your own private, commercial quality mobile tele
phone in your car. And without the hassles of shared
systems. Put your base FM transceiver to work while
on the road. Our ultra sla te of the ar t digital ly proc
essed aud io scheme (palen t pending) totally
eliminates the continuous train o f squelch tai ls which
has kept you away from sampling interconnects. Our
nonsampling approach has addit ional benefits: 1. In
terface to your transceiver is the MOST SIMPLE EVER.
Connects only to microphone and speaker jacks! NO
INTERNAL CONNECTIONS OR MODIFICATIONS RE
QUIRED! 15 minutes typical installation t ime. 2. Works
with ANY FM transceiver. (T/R speed is not crit ical.) 3.
Operates through any repeater or s implex without use
01 tone eq uipment. Imagine having TOTAL access to
your own home phone from 100 miles away! Our busy
channel ringback inhibit logic prevents " acc identa l"
interference to a aso in progress when a phone call is
received. Thi s feature will keep you out o f hot water
with co-channel users ! Discover lor yourself what
high Quality simplex interconnect sounds like. Call us,
and listen to actual "on the air" tapes 0 1 this incom
parable interconnect product.

QUALITY AND ENGINEERING •••
THAT YOU CAN DEPEND ON!!

SEND OR CALL FOR BROCHURES
INQUIRE ABOUT COMMERCIAL MODELS

DEALERSHIPS INVITED



•

• v.. ' 10"", • R ~. 'UI I SCAL[ vo~ .. r.1

For example, the shunt
required to ma ke a l a-mill i
amp meter from a SO-O hm,
l-mil liamp m eter is ca lcu
lated as fo llows : VFS = ,001
x 50 = 0 ,05 volts, and Rs
= (05/01) x 50/50 - 05/
.01 ) = 5.5b Ohms.
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Fig. 4. Shunt value calculation.
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rhis photo shows the face of an iron-vane-type meter. Note
that it has an irre~ufar (non-linear) scsle. For the same
amount of current change, les.. motion occurs near fulf
scale men Jr the low end of the scele. In some applicarions
this may beve edveoteges. Most meters of this sort are made
for low-cost applications or for use in ec applications. They
are frequently found in sutomotive equipment both in car
instrument panels and in devices such as beuetv chargers .

"[Oo '''[D ' 011 A DlS.RtD . AW t DO c ... .. . .. , AT
' UI.,-SCAa " "I

it can be shown tha t the
shu nt resistance is: RS =
R M{V IS / I, Sl/{RM - V Is/ IIS).
where l IS is the desired ful l
scale current and Rs is the
correspondi ng value of re
sistance needed to shunt
the meter.

The shunt resistance in
parallel with the meter re
sistance must result in a
voltage across the meter
that will produce full -scale
deflection for the desi red
fu fl-sc ale curren t . Thi s
vol tage is calcu lated using
Ohm's l aw as fo llows: VFS
= lM(FSj X RM. (He re, VFS is
the voltage across t he
meter at fu ll scale, [M(FSI is
the bas te meter's fu ll-scale
cu rrent, and RM is the meter
resistance (see Fig, 4). The
method of determining RM
was previously discussed . It
should be noted that meter
resistances can sometimes
be found by referr ing to
cata log descriptions By us
ing the parall el resist ance
expression and O hm's l aw,

Shunting to Obtain Higher
Current Ranges

Shunting is just a bit
more d ifficult than add ing
series resistances to obtain
different voltage ranges ,
First. the resistance of the
shunt must be calculated.
Then. the shunt resistor
must be obtained. Most
often, the shunt resisto r will
have to be wound or other
wise fa shione d . This is
be c a u se t he re s is t a nce
va lues t urn out to be quite
low and most often of non
standard value.

nate essent ia lly al l of the e r
ror at one scale reading .
The remaining error will be
the meter's inherent inac
curacy. For the best possi
ble accuracy, the error at
various scale values has to
be plotted using a highly ac
cu rate cal ibration standard .
This di scussion of accu racy
is included o nly to satisfy
the reader who has specia l
accuracy requi rements .

The average amateu r can
use series resistance va lues
calculated from the basic
values in Table 2. He can as
sume that his accuracy will
be roughly that of the series
resistance tolerance plus
the meier's tolerance. i e.,
on the order of ± 10 % , if
+ 5% series res istors are
used.

used. the sca le is multiplied
by 1,000 and a label can be
added to the meter face
saving: "1,000 volts." Half
scale (0.5 rnA) will be 500
volts. Similarly, a lOQ-mi
c roamp meter cou ld be
used with a x 10 mu ltiplie r.

For rnost amateur pur
poses. the series resi stors
can be 5% to lerance and
the mete r resistance can be
neglected. Table 2 can be
used to select the series
resistance required to ob
tain a one-volt full-scale
meter from various basic
meter movements If the
se rie s resistance is in 
c reased by a factor , thl;> full 
sca le read ing will be in
creased by the same factor,
Typica lly. if 1,000 Ohms is
req uired for one-ve lI fu ll
scale. 2,000 Ohm s will re
sult in two-volts full sca le
and 10,000 Ohms will give
10 volts . The se ries resis
tance rating for d basic
meter may be calculated by
dividing one by the basic
full -scale meter reading.
Typically, a 0-3 milliam
meter would require 1 -:
0003 = 333 Ohms-per-volt.

The accuracy of a meter
wit h added series resistan ce
depend s on the meter accu
racy, the series re sistor ac
cu racy, and th(' meter's in
terna l resistance. The latter
effect is generally small for
the accuracies needed by
the amateur. For a 'l -volt.
t .ooo-Obms-oer-von meter
that uses a basic 0-1 mil
liammeter with 5Q-Qhms in
ternal resistance, the total
series resista nce is 1050
Ohms (assuming a 1000
O hm externa l series resis
tor). Ohm's law te lls us tha t
1.05 vo lts will be required
for a full-scale readi ng. This
is a 5% error and could be
corrected by using a 950
Ohm series resistor. For
high voltage ranges, the er
ror becomes proportion
ately less .

If you have a means of
accu rate calibration a t
hand . the series resistance
can be trimmed to e limi-
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Quick euy assembly and installation
Mount anywhere with compact dimensions and neat
appearance
Proven performance and durability in all environments
Complete FM band coyerage

One year W8"anty
coencren antenna s creetec the FM antenna revoluhon by
mak.mg the best performa nce and va lue ava ilable to every
ham. We connoue to set the pace with a broad line 01
antennas for every FM aconceron. Tune across the band
and you wllilmd the overwhelming majonty of hams usmg
one. two. Of more ccsncran antennas . The reason 1$ ve ry
simply lhal they are the best. NOW" is the lime lor you to
eucv the va lue 01a cusncreu antenna See your nearby
dealer tcoav

The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.

RINGO RANGER II

ARX·28 134·164 MHz
ARX·220B 220·225 MHz
ARX-450B 435·450 MHz

RINGO RANGER

ARX·2 134-164 MHz

MOBILE ANTENNAS
·147 144·148 MHz Magnetic Mount
·147 144-148 MHz Trunk LIp Mounl
·220 220-225 MHz Magnellc Mount
·220 220-225 MHz Trunk LIp MOUn!

CROSS VAGI

FOR CW!SSB and FM
A 147·2OT 144·146 MHz Honzontar

1455·1 48 MHz vemcat

AR·6
AR·2

AR·l0
AR-220
AR·450

RINGO
50·54 MHz

135·1 75 MHz
28·29 7 MHz

220-225 MH z
440·460 MHz

t

VAGIS

A14 7·4
A14 7·11
A14 7·22
2 14·FB
A220-7
A44 9-6
A449·11

~45 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

•o

• . - THE ANTENNA COMPANY
48 Pei ill e ter Rood. P.O. Box 4680
rv1onchester. NH 03108 ,...1lJ>
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The determ inati on o f t he
requ ired wire length is
made quite easily by di
vid ing the requ ired resis
ta nce val ue by the resis
tance of the wire in Ohms
per-foot. The latte r is de ter
m in e d b y d ivid in g t he
Obms- pe r-rhousa nd- feet
ra ting by 1000 (see Table 3
for illustrations). Some trial
and-e rror calculation is gen
erally requ ired to choose a
size that results in a re la
tively small coil (or spool)
of wire of a size you have
o n hand . Shunts should be
wound o n forms suc h as a
re lat ive ly high-value resis
tor (100 times the shunt
va lue) and should be coat
ed with varn ish o r other
st rong coating that wilt pre
vent the turns from moving
as a resul t o f o n/off current
change .

Shunts should be located
as close to the meter ter-
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Fig. 5. (a) A multi-scafed milliammeter using an unusual
series and para lle l shunting scheme. (b) A multi-s caled mil
fiammeter using standard shunting and a DPDT center-off
switch. (c) A multi-scafed m illia mmeterlmicroammerer that
produces less than one volt drop at full-scale current. Resis
tances are in Ohm s.

100-mi lliamp case c ited
above, a 0.5-0hm, ± 5% re
sisto r will give overa ll ac
curacy on the order o f
± 10 %. This would suffice
in almost a ll amateur appli
ca tions. A 5-Ghm, + 5%
resistor wo uld do for the
1O-milliamp case.

To make low resistance
shu nts , choose a conve
nient wire size and deter
m ine what its resistance
per-unit lengt h is . In most
tables thi s is given in O hms
per-thousand fee t. Use the
largest convenient wire size
to ensure good current ca
pacity, and try not to use
very thin sizes (e.g., less
then #30) to avoid va ri
ations in res istance because
of stre tc hing. Many cho ices
may be made depending o n
the wire size{s) you have o n
hand . In the two cases cal
cu la ted above. some o f the
choices are shown in Table 3.

the Standard Wire Tables
found in the handbook s,
the wire gauge and the
length of t his gauge wire
necessary to construc t a
proper shunt can be de ter
mined eas ily. As in t he case
o f series resistors for volt
me te r a pp lic a t io ns, t he
shunts can be trimmed and
ad justed if accu rate ca li
bration standards a re avai l
able .

As in the case of volt
meters. the mete r can be
made truly accu rate at one
sca le readi ng and must be
e rro r-noted at othe r read
ings because of the basic in
acc urac ies of the meter . For
amateur use, t his sort of ac
cu racy is mo st often not
necessary. Typically, in the

Wire Ohm s-per- Ohms-per- Required
Size 1000 Feet Foot Length

5.56 Ohms 30 105.2 0. 105 52.4 ft .
5.56 Ohms 33 211.0 0.211 26.4 ft .
0.505 Oh ms 28 66. 17 .0662 7.63 ft .
0.505 Ohms 24 26. 17 .0262 19.3 ft.

If a 1QO.-mil liamp range
were desired , the fo regoing
ca lcu lat ion wou ld ind ica te
that 0.505 O hms was re
quired. Note that in both
cases the shunt res istor is in
proport ion to the amount
of current tha t must bypass
the meter. In the latte r case.
the shu nt is about 1/1 00 of
the basic mete r resistance .
As can be seen from these
calc ulations . t he resis 
tances are low and (gen
erally) non-standard .

Shunts ma y be wound using resistors as forms. The shunts
above are those used in the 0-3, 0-30, and 0-300 milliamp
meter described in the text. The resistors should be at least
100 times the resistance value of the shunt. Use a two-Watt
resistor if you have room. This gives better cooling and
makes cons truc tion easier.

Ho we ver . shu nt re s is
tances can be constructed
easily from copper wire .
They also may be con
struc ted fro m other les s
available wires suc h as ni
chro me if yo u have the ma
terials availa ble . By using

Table 3. Typical wire length for two values o f resistance.
16 73 Magazine . June, 1983



Home--buift multi-scaled meters can be housed in metal or
wooden cabinets. The example above is a m ulti-sceled mil
liammeter bu ilt into a Masonite ™ and wood enclosure.
Care sho uld be taken to protect terminals and circu itry that
ma y carr y dangerous voltages. Further, circu itry of this sort
should alwa ys be protected to avoid accidental shorts that
may burn out the circuit under test or the meter itself.

m inals as co nve nie n t. How
e ve r, low-current shu nts
ca n be located "in-circuit"
with thei r meters in re mote
positio ns. In these cases,
the circu it re sista nce to and
from the meter m ust be low
with respect to the meter.

If you are clever with
O hm's law, many spec ia l
cases can be developed for
shunts. Fig . S shows a neat
way of bu ild ing a mu lti
sca led mi llia mme te r using
a Svmillia rnp , 20-0 hm
meter. A more convent ion
a l multi-scal e approach is
shown in Fig. S{b).

Fig. S(c} makes a lot of
use of a 100-microampere.
1,SOO-Ohm meter. (I nciden
ta lly, these appear to be
readil y available from sur
plus houses these davs.l
Ranges are provided from
100 microamperes to one
Ampe re . and a bonus sca le
of one volt is provided. A
drawback to this circ uit in
a t least the one-Ampere
range is the fact that the

drop across the meter ci r
c uit will be o ne volt for full
sca le on all c urre nt sca les
except the basic 100-micro
a mp range .

Examinat ion of the cir
cuit will qu ickly show that
it is a o ne-vo lt, 10.()(x)
O hms-per-vo l t voltmeter
that measures the voltage
across shunts that deve lop
one volt fo r fu ll sca le. Note
that the one-mi llia mpere
shunt is 1100 O hms. This. in
p a ra llel with the mete r
resistance. g ives an input
re sistance o f roughl y 1000
O hms. Consequent ly. the
acc uracy o n this range is
improved . O n the o the r
ran ge s. t he shu nt re sts
t ances are low e nough to
make the pa ralle l effect of
the meter c ircuit ins ignifi·
cant.

Concl usio n

This art icle ha s o nly
sc ra tc hed the surface of the
sub jec t of me ters a nd their
appl ications . Howe ve r, it

can serve as a basic refer
ence fo r the many newcom
e rs to o ur hobby .

The kin d ass istance of
Robe rt Foley and Juliu s

Ho ffer W1Dl is acknowl
edged . They reviewed the
draft of t his a rt icl e and
m ad e va luab le sugges
t ton s.•

• KENWOOD TS-430S VAEBU ·NEW FT·77D IICOM] IC-740
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• All Bands • Dual VFO'S
• General Coverage • 8 Memor ies
. 200 watts

. 1.8 to 30 MHZ • 200 Watts
• Super Receiver • selectable IFf PST

Tuning

• sxtremeiv Compact . 3.5 to 30 MHZ
• 200 watts • Inexpensive

$299
$449
$ 69

CUSHCRAFT
A·5
A·4
R·5
AV·S
214-FB
52-19
40-2CO

$17S
$226
$226
$ 90
$ 69
$ 82
$260

ANTENNA SALE

HYCAIN TOWERS BUTTERNUT
HG57SS $ 649 HF6V $109
HGS2SS $ 919 KLM
HGS4HO $1429 KT54A
HG70HO $2559 KT54XA
HGSOMTS $ 749 144·14BlBA

LARSEN CAll AEA CAll

CAll "TOll FREE" FOR All ANTENNAS & ACCESSORIES

CAll FOR HYGAIN TOWER PACKAGES.

HYCAIN
THSMK2S
TH70XS
TH5MK5S
TH5JRS
TH2MKS
1BAVTIWS
1BHTS
V2S

$518
$578
$218
$IS8
$158
$ 94
$m
$ 57
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AP·144DIII

S18}. collinear for 2M
and UHF. Significant
gain over Gndplane.

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

TA·144VW

lIn whip for 2 M.
Powerful 3 point
magnet mount.

SUPER·ROD
telescoping 51SlI. tor
2M. Replaces duck
for much greater gain

------:L

• for HF, VHF, and UHF bands

• multiband model s, too
• easy assembly and in stallat ion

• magnet and bumper/trunk lip mobile
mounts

• acce ssories

WRITE FOR A COMPLETE CATALOG
•

Electronic s, Inc . P.O. Bo x 816, Morgan Hill , CA 95037 (408) 779·7363
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Save Money on Used Meters
Does it work or doesn 't it?

This simple tester spots real ham fest bargains.

either higher-current o r
higher-voltage test units.
then a d ifferent approach is
indicated. For higher cur
rent, the use of a D-cell , a
push-button. and a few resis
tors (o r perhaps a rbeostatl
should su ff ice. A cu rrent 
l im iti ng resistance set for
approx imately the maxi
mum current is desirable,
with the rheostat providing
va ry ing current values. The
approx imate m aximum is
fi rst set, the unit connected
to the meter. and the les t ini
tiated . The required mini
mum resistance is approxi
m ately 1.5/1 , where I is the
m axim um current in Am
peres and the 1.5 is the volt
age fro m the D-cell used for
the te st.

For h igher-volt age vo l t
meters. either a high-voltage
battery or several nine-volt
batt er ies may be u sed ,
Since, how ever. these me
ters are o ft en designed for
external multip liers, first
te sts sho uld be made with
the constan t-cu rrent source.
Up to a meter range of
eight volts, the deflec tion
w il l be current cont rol led;
above, the vo ltage hmita
tion takes over.

A s is explained In my
book. Design of Transis to r
Circu its. with Experiments,
published by Sams, there
are many ways of devising
speci a l te st c ircuit s that
can help you both to un
dersta nd how some of your
cir cu its and dev ic es are
operating and to te st them
convenientl y.•
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current. I, is in milliamperes,
between the cal ibrat ion ter
minal s. A n ine-volt t ransistor
battery, a push-button, a
sma ll box, and test leads are
req uired to com plete the
unit. The normal current
range is f rom one microam 
pere to ten milliam pere s. for
re sist a nce s f rom 68,000
Ohms to 6 .8 Ohms

The number o f current
steps you selec t will depend
o n your app lic at ion. The
unit I use has test currents of
1.1 0, 100,1 000. and 10.000
microamperes. Better test
ing can be obtained through
either ratios of 1:3:10 or
1:2:5 :10 . These test points
will provide a more sensit ive
test for f riction d ue to f i l 
ings, etc.

/n using this device. start
at minimum current and ob
serve the pointer as you
c ha nge ranges. A rough
c heck of c ali b ra t io n is
available ( + 10 percent)
and. more important ly. you
w ill be able to detect me
chani cal problems as noted
above, With a device like
this, you can very quickl y
decide if a meter is sui tab le
for your appl ication

Thi s urut can also be used
to te st voltmeters up to its
nine-vo l t m axim um . Most
voltmeters wil l deflect at
least a little w ith nine volt s,
so you sim ply connect the
curren t source and step the
current up unt i l t he pointer
moves. The nominal vo l tage
wil l be between eight and
nine vo lt s.

If you are looking for

sho rt ac ross the meter ter
minals Since use of every
bit of space availab le for
the m ov ing co il is essentia l
with meters having full 
scale ranges o f 100 micro
amperes o r less, the cus
tomary alum inum damping
f rame used for the m ov ing
coil in less sensi t ive meters
is often not used. A s a re
su lt. the m ovement turns
easily w hen the body of the
meter is rotated gently.

When th e te rm ina ls are
shorted on one of these me
te rs, however, the move
ment of the coil typicall y
becomes sluggish. O ne can
then use a clip lead or a
small screw driver for mak
ing a con tinuity te st. A sub
stant ia l change in the dam p
ing characterist ics will be
noted w ith or w ithout the
sho rt in place. And the tes t
can in no w ay damage th e
meter under test.

In making this te st. one
holds the meter in one hand
and rotates the case quickly
al ong the coil ax is Inert ia
w il l cause the movement to
lag behind the case, and the
mass and spring wil l act like
a resonant c i rc u i t. The
amount of d amping in the
motion of the pointer w ill be
a function of the effect of
th e co il frame and the exter
na l short.

The best techn ique I have
found for testing cu rrent
meters is by the use of a con
sta nt-c urre nt source like the
l M-334. Th is source is used
w ith a co nt ro l resistance of
magnitude (ball) where the

HS T

'--- , H ft.. ' .....Ur

Ke.m A Pullen, lr W1QOM
2807 Jerusalem Road
King\\lilJe MD 2/087

Fig. 1. Meter-festing circuit.

The prices seen on me
ters at hamfests these

days as compared to list
p ric es can easi ly make
one's mouth water if one is
interested in observing the
operating characteristics of
e ither transmitters or lest
gear. Nonetheless. one may
shy away from purchases
because an inoperative me
ter may not bE" worth any
thing at all.

Fortunate ly. t here are
severa l usefu l so lut io ns to
thi s problem, each of which
has its parti cu la r advan
tages . Probably the more
important meters to test.
and among t he more expen
sive, are microamm eters
and millivoltmeters. They
are also among the m ore
delicate. The techniques for
testing these meters can be
applied to many of the oth
er t ypes if changes noted
lat er are taken

The sim p lest test, al 
though not necessarily the
best. is to com pare the
po in ter damping (sluggi sh
ness) w ith and w itho ut a
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CRYSTALS
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IS LISTED
INAD

ArjYTwO"'~1ER

f REQUENCY OR RADIO NO T LISTED
CAN BE SPECIAL ORDERED 55.00

WE SUPPLY MICRO-PROCESSOR CRYSTAl$

CRYSTALS
2 meter ter these Radios
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T E R I';I$, CRYSTALS $HII'PiU COD FIRST
CLASS MAIL ORDERS PAID BY CHECK, M.D..
MASTlRCARO OR VISA ARE SHIPPED F C.M
POSTAGE PAlO CRYSTALS AR£ GUARMlTHO
F O R lIff

31 CASH DISCllUNT --(:ASttIERS ~CI< OR " / 0

AZDEN MINI·PRODUCTS
PCS- lOO 2 ~T~" HANOHELD • • • ••• • •••• • • • 295 . 00 HU-I " 1 ~ I " t UAE 4 ~ 0URD•••• •••••••• . 1 ' 2 . 00
PCS-4000 ~ ....TT "I~E" • •• • • • • • 295 . 00

COMPARE our PRICES
74LS SERIES

BunERNUT ANTENNAS
2 ~TER ~/2 -"lIE COLLIN(~•• ••• 3 1.00
] ~t~" COLL 11<1'_ 30. ~
10-00 ~U5 30 "tT~" \I£"TICA•• • I I O.OO
SAI'IE AS AIIO\IE /Sl'lALLE" PAO:.AGE.1 27 . 00
HO 160 ~TE~ ADD ~ ~ IT •••••• • • • ~.OO

MACO POWER SUPPLIES
2OQ6 S/L 8 _ ilL b _ C/L 4 _ ol$ . oo
20 10 S,L 12 _ I lL 10 _ C/L b _ 1.50
2020 S/L 2. _ I n 20 _ elL 12 _ 73. 90
2030 S/L 3D _ ilL 30 _ elL I B _ .. 11 5. ,,~

MFJ PRODUCTS

•
•

CAl l FOR Q UOTE S O N

O T H E R RE.....TED PRODUCTS

FOe ORIGIN

Am.llKJr
Equlpm.nl .

Acc...o"••
& Anl.nn...

Erport Anywh.r• .

(512) 733-0334

!oOQ CORSAI " 1 . 8-3O .... l ~N f £N-TEC ••• • I O'". OO
.... , 1. ATT SSB/ OO 10-_ -.0l>••.•. . •~. 00
3005 20U ....TT SSB'CN 10-_ -.06• • • • • • 738.00
eeo DELT A 200 lOATT SSI!/CN 111- 1 _ D16.. 7"~ . 00
4H HEI<Cla. t. S 1 ~N __ N/~" SlI'Pl. Y .. ...~... Q(I

TEN·TEC

MIRAGE AMPLIFIERS

YOCOM PRODUCTS

~J-l {1] 11 / 24 ~ ClOCl<•••••• • • • • •• •••• 3O.b9
""J-2(l] "F NCIISl' 1IFlIDeE ~ 00
"'-J- :<'b 1 I ~.. DRY DU""Y LOAD • • •••• • • • • • • • ~1.:r.I
""J - 308 8 BAI'4D S W CONVE.. n 81. 40
I<FJ - 3 11 1 ~. - 1 58....Z CUN'.'. F OR ] 11 S ¥"" .. 4 3 . 00
""J ~46 1 IOLIlURY I< E Y~R eo CHAHACT~R f'ES 5 •• 7•• 00
""J- 4"4 SUPER K~Yl'OOIIF'D 5<) C_ ACTEFl5 • • • 2 .5.50
I1FJ - 4 9 b SUP£R I<EYBOAHD ~ CHARAC I E R9 . • 2"I'1. 00
I1FJ - 711 SUPE R C../ SS B F l lTE"-OPfl .. l lE" - •• "I. OO
I1FJ-6 2:i / 8 Xl SWl /PEk _ TTI'IE TER " / B$(I •• • 104.00
_J_94 I C _T IONERIS- I"IEO<E: TE" 1,4 -' •• 79 . <)0,)
I1FJ - 'H19 3I< w n_R LUADED • • • • • • • • • • •• • • • 28'9.00
_ .1 _1 0010 " ANTIO"I .. I RE fUNE~••••••• • ••••• 34 . '90

9 - 23 I U- 1 411 2 I~ Xl W1 78.50
1l- 1Q8 144-148 ' 0 II< 90 W 1 1 ~ 7 . 00
B-IO I .. 1 4 4 -1 .8 10 TN ' 00 WT • •• • • ••• ••• 244 . 00
Il- $(Il b 1 4 4 - 1 48 30 I N 100 OUT 203. ~
O- IOI ON 4 3Q-4 :loQ 10 T ~ 100 WT • ••• • • • • •• 186.Y5
O- ln iOU 4 Jo-. :loO 10 I N 100 W 1 .. .. .. .. .. 2lIb.~

I1P- I .... T '~RfR ..I F . . . . . . . . . . . . . . . . . . 100.va

WILSON BY MACO

B- 1 .. " Tf< . SY... . 141- IH "'"l . . . . . . • 2:i~.00
SI ~T 2 I1 T" . S Y~. " ,TT PAD....... 171.00
S-1 5 2 " T" . 5 ....Tf HIH 140 -I:loO ","Z . ]O~ . OO
s- I ~IlUP 2 " T" . 5 lOA TT HIH 1~100 l .307. 00
s- 15T 5Al"IE AS S-1 5 " IT H IT PAO 2"I'3.50
S- I~T8E.~ AS S- I~B "l f H TT PAD•• • • • 312.50
AC.... , ~ AC QUI CK 0->&" FOf< s- I~ · S.... !t4. 00

~::g ~~HE~~~~YF~I ~~·s:i ~'s::~:gg
___ I ~ Sf>l t .. , ..I~•• .• . . . . . . .•• 3D.5O
5-$(1 30 " ~" _ . F Ofl ......... IE5 •• 84 . (0)
5 - 00 00 -"n ~R _ . F OR --..<IES.14111 . 79

TEMPO RADIOS & AMPS

SY-33 3 EL1~NT 1 0 .1~ , ::'O ~ nFl5•••••••• ::'Q7. 8 1
5 Y-30 0 ~LI'I'IE~T I?.... I ~..~ I"IET ERS •• • • • • •• 295 . 3D
33-~ ADO ~ 40 ~TE~ 1 0 ''' I9AHD5.. . •. ee. $O
6ft- I &ROUNO ~IT FOR ""'~ IA•••••• • • • • • •••• ] 7 . 00
.....- 1" • _ , ,,_ I./E""C"'- 10-40 f'ET~Fl5.1118 . 5O

2 CU2:i- "' .. ::, IN 2 5 OUT 2 "" n R .,.,.",.IFT ERT . ..., ...8
::'CU5Q-2" 2 I N ~O OUT 2 I1LTtN AHPL1FIE".I OI .JO
2CI (~- ::' / 2~ w I " 80 TO 100 WATT S OUT • • • • 110 . 00

2 I'IE TER S YNT HES IZE D "AD IO•• • • • 2"I". ~

Rpp-liancCl

omp n inC.
2317 venee Jeckson Rd.
S.n Antonio TX 78213

Hou,..: ' :30 I .m. to 5:00 p.m. Moncay Ihn! Frtd.y
9:00 I .m. 10 2:00 p .m. S8turd.y . CST

Pnc:• • SubtKt 10Ch.~ wllhout nolle• .

KDK 2 METER RADIOS

><0-73 ALLIANCE .." ET ER USES DC CAIILE•••• .,., . OO
R62 13'R58 " I L - Sf'EC ' C/I8l.E PU c 100 F1 ••••• 18. 00
uroo ALLIAN:£ " 'AllTo..ATI C DI AL SE1 ••• • •• • ~.~___see "YGAI" IlELU.E DIG IT AL 3O.~.
ARZ2l L TI'LE ' AUTo..ATIC Bt LL RDTDFl• • • • •• • OO.OO
CD4~1 1 TEl E ' ~TERED RDfOR ••• • • • • • ••••• I 03.00
..."., III TH I" ~RERED " '''''-IIGE ....AI(E • • • •• I .,., . ~
T11 5\Jf'f:" DUT Y ~TERl.D , I41EIIliE' ....AI(~ • • • 2 .8. ..9
6 CONDlJI: TOR ROHlF< CAIlLE "".. 100 F T•••••• 11 . 00
8 CONDUCTOR ROTOR CAIlLE ALL 8 GAGE.PER FT • • 33
100 FT FlGlI SUPEFlFLEJ .. , "'-:r.I" I005TALL£D • • 2"I' .00
I1INIAT"'~ RGlIUl68., PE" 100 FT ••••• ••••• I ... OO
RGII 1~ 0HI1 CAIlLE PER ~OOT • • • • • • • • • • • • ••• • • :r.I

CUSHCRAFT

ROTORS & CABLES

CS - 20 1 2 POS IT TON COA. S .. I T C~•• • •• • • • • • • ] I.OO
CS-401 • P05 I T I~ COAl 5W 1 1 C~••••• • • •• • •02.~
CN-~2Q 1. 8-bO l SWR /pow£" ~TE"" " ","".1~
CN-$4{1 ~148 Z SWR/~" I'IET~R . .. .. .. 77.~
CN-020-9 1 .8-15O Z SWl/~ I"IETER••• I 08 . 00
Ctt-603 1. ......5O l SWl 'P'O<I''' ~fER . .. . 12"I' .00
CN- 7 20- 8 1.8- 150 l _/~R I"IE:TE"• •• 1". 00
CN ' OOI" AuT o..ATI C AN1ENNA 10NE"••• • • • • • "1 . 00

DIAWAIMILLER

TH7DIS 7 tLE~T TR I BAND 1lE~ • ••..• • • • 3... . 00
TH~3 , I'LEI"IE"I T"I_D 8E 2 18.~
f H3J"S 3 I'LE""' '' ' f"l 1300.50
__2 I 0- I 5-- ]{ItO NY --tIUAII eeM . • • • • • • • • •• :r-w.00
TH7 K I T F OR TH&D" UPDATE •• • • • • • • • • • • • • 137. 00
V2~S 2l"I 1IE"V1CAL CDl. I Nli M 1Ul5lE../ SS H / II •• :J8.5O

HY·GAIN

A~ 10- 1~ " eo 10HZ ~ ~LEf'lE NT 1l~ Ar1 17... .,~

A. 10-1~ .. 2 0 MHZ 4 E~E"[~T BEA 228.5O
A35K / A.5K 515 HARDwAR~ FOI< A3..A4·S••• • • • 4 1 . 5O
AS2-19 ' •• - 14 b IOH I 19 ELE"iNTS ••• •• •• •• • 63.00
AII-4 1 {I- I~_ 2(l_40 " 1 /4 lOA"" 1I~ ..TiCAt. • • • • 83.00
AV-~ 1 0-1 ~ -:l<:t-.0-1lO " 1 /4"""'" YE:"TICAL.'90.78
1003CD 28 l 3 ~L~~~T 5>:t I<~R IlEAN.7b .5O
10-4CD 2lI Z 4 EL~~~T S1<Y WlU(E.. IlEM.'90.00
1~3CD :<' 1 l 3 E~U""NT S1<Y I<~" __ M • .,7 . 00
15--4(:D ] 1 Z • EL£O'IE~ T S1< Y I<ER IlEM I04.5O
:l<:t-3C0 14 l 3 E~~I"IENT 5O< Y .........ER 11( .....174.50
:l<:t-4CD 14 Z 4 ~L~~NT Sl<Y WIU(~" 1lE~4].5O
""5-14 7 I4b -146 l _ILl' ""6 ~T .... 27.~
A TS -I .7 140 -148 l _ I Ll' TRUNk "OUNl •• ]7.~
"1"-11 140 -146 l II I'L£"-NT 8£M•• • • • :J8 . 00
"147 _ 20T 144.. 147 "'l 20 ELI'~NT IlEM•• • •~. OO
_0 _ 211 1 3-41 - 1..4 "'l RON6O """"GiE~.. .. ... .. 3-4I.~
" 14 4 - 1 1 I U _ Z I T ELEI'IEN1 .:M•••• • • • • • :J8.00
AI.4-IO T 1 4~ _l 10 ELEI"IENT TwI ST ••••••• 44 . Y8
11 144- ]'(>T 1 4~ l 20 ELEl"IEN1 T.. IS1 .,.5O
2 1 4 9 14.- I.b Z 14 ELE"NT 1lOl)P£"••••• • ".,.~

114F9 I. ~IEI'IENT 800"£"••••• . ••••••••• • • " •• 50
bI7-"9 .. I'IE Tt" .. EL£l"IEN T 1lOONE I 80. 00
_¥ UT" R ANT~~ TN S TOCI< AT SAVIGS

SCR'S TRIACS
1.511. .. '" '" " '" ~,

"" eo '" 1.61 '00 " ss 1.61
zoo '0 .- 727 soo .- " '"eoo es so ? ru aoo eo 1.15 2.89
COO 1.1~ '" 000 ' " '" '"

i.seo " lS7. '" lSI!>!! " l52ea es
rsor " lS7~ ao lSlijO M ,=, '",ro, -n LS '" " l S I6 1 ec ,=, '"t SOJ " lSllJ '" LS I6 2 ~J~ l~; ' '"LOO4 ~ l~; " !.S ltiJ " lS2 ', B '"i soe ~ LSl!" '" l S U;..! " lS2~9 ..,
isoe ~ ,~ '" lS16~ ,~ rssee es
= " ,ro, " lSI&6 " ls:l1J '""" " ,s, .- LSlti(l 201 ,~'" "lSII ~ ,- S L$1 JO '" ls:l8O 201

"" ~ <SIOI .. ",n s ,= """ .-
"'~

.. LS II. " ,~ "",. '" LSII] " "''" ~ ,~ ...
"" '" LSIll .. LSI81 ,~ 1.S3:1O ] JO

= N L$I ,. ~ "'M " LS31'3.0]
~, ~ ",n es l$191 " cssss "~, ~ L$I~ .. l.S191 " rsaes "
u~ '" <S11b .. lS191 ,. ,=, ..
lSU ~ lSln ea u,~ M rsaea ..
u," .. LSlJL "' l S I 9!> '"' l S.H J '",,~ " lS IJI , 00 LS I OO " L&314 I AJ
l SJ2 " L.S '38 " rs19' " l&3 17 1.4)

"" " lS IJo " , sn l .81i csaes "l.S3B " lS,41 ,,, LS2-4<1 1 011 rsaso 1.49
,~ " lSI~\ .. lst., ,"' ,=, ..,
~, " lSl!;J .. l52.] 'J8 lSJ98 281
~, " l$I'>4 , .. l.S1.J ,. L$61O 18<1
~, '" u,~ .. ~u ". lS6ll] J.~

~ '" u,~ " csa.. ,. 81l$91 "'un '" lSI~7 .. ~, • 81L_ "

SIUCON POWER RECTlAERS
U'Qxy 1 AMP fPOllY 1 A.... 'UlL "'Alit

'" ,s 1(lO PRII ,.. ' co lIIl'L>G(S

, ....xl1 " " '00 rs .. ~. ,. ~ ,~,,- .. .. - zs '" ~ " 15515.3

, ....xl1 " .. ,- .. .J oioo ,.. ]18~00>

PHQt.;l: OROf~..CCtPHD M(>I< .,,, ~ lD PN ,n9 (lOn,

IS1?) 294-1553
TERMS. COMPONENT PARTS f O B HMBROKE.., SENOCHECK.,. MO M'N'MUMMA ILORDER

S~OO C.O.O. or CHARG E ORD~RS " TEL EPHONf

M INI M UM S15OO.
POSTAGE " AHS "00 '0" FO" O"O!" S U" D!" 1300
AOD~" W" D"Oi"S BHWH" I~ 00" ' 5'1. 00
"flO J" ' 0 " O" O."S ~BD"! . '" ""
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Marvin C Born WB4EMI
9JJO Sunshine ,",venue

Corpus Chr;stl TX 78409

Live, From Across America
It's Field Day!

The Corpus Christi Amateur Radio Club had helicopter
TV coverage of its activities. Club member WB4EMI

unveils the secret behind their success.

Photos by KASGIA

The KRJ5-TV helicopter while shooting live Field-Day
coverage.
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market, great interest is gen
e rated by the appea rance of
the copter .

Sky 6 arrived at about
5:00 pm and landed near the
Field-Day site, with about a
hundred people there to
greet it . The sta tion's mini
cam van had arrived ea rlier
a long with a re porter who
spent an hou r getting a ll the
deta il s correct. The new s
cast opened with a "bump
shot" from the helicopter,
promoting t he sto ry, fol
lowed by nationa l and local
lead stories. Then at 6:06
pm, the anc horman at the
station int roduced the story
with specia l-effects shots of
the site live from the heli
copter. The next shot was of
the same area from ground
cameras, which then panned
to the reporter and covered
a 2 'h-minute interview with
K50G. the club president.
Coverage was repea ted at
10:00 pm without the hel i
copter .

So, for this Fie ld Day,
KRI5-TV provided more
tha n B minutes of coverage,
some of it from a very ex
pens ive helicopter .

Kill , chan ne l 3. had sent a
videotape crew an d reporter
du ring the setup, and they
ca rried a 2'/2-minute pack
age at 6:00 pm and a 9O-sec
a nd package at 10:00 pm.

the amateur group is se ri
ously considered . This con
side rat io n is especially true
of KR IS-TV, channel 6.

The founder of KRI5-TV,
T, F. Smith, Sr. W5VA, was a
pioneer in rad io broadcast
ing and amateur rad io in
Texas. KRI S-TV still has the
.34-.94 re peater on its tower
that was instal led ma ny
yea rs ago . The present own
e r, T. F. Sm ith. l r., thoug h
not an amateur, has kept the
trad ition of amateur rad io
a live at cha nnel 6. The most
outstand ing exam ple of this
cooperation was use of the
station's Je t Ranger he licop
ter for live coverage during
this year's Field Day.

The station has a five-
o 'clock local newscast in ad
dition to its more fo rmal
6:00 pm newscast. At five on
the Friday before Field Day,
Bob Douglas WSGEl was in
terviewed for two minutes
on the subject of radio and
the upcoming Field Day. At
the end of the interview, the
newscaster announced that
th e Fie ld-Day even t wa s
open to the publi c and that
the stat ion would do two
li ve remotes from t he site in
cluding one from Sky 6, the
stat ion 's hel icopter. Since
the use of news hel icopters
is relatively new in this

a little different. The news
media literally brings the
coverage to them. The ama
teur community is highly
respected by many govern
ment and media organiza
tions due to its past perfor
mances, and any request by

D uring Field Day. most
amateur groups and

clubs are scurrying around
looking for media coverage
for their local Field-Day out
ing. For the Corpus Christi
Amateu r Radio Club in Cor
pus Christi, Texas, things are



The main Field-Day tent getting Sky 6 coverage. Inside the tent. Note photoifood fight for live TV coverage .

O ne needs to stop and
think about what 12 minutes
of air time rea lly means in
terms of publicity for a clu b
The combined ratings of
both stat ions are in excess of
60% of the homes with tele
vision. In other words, more
tha n 60,000 people saw
some coverage of Field Day
in Corpus Christi.

Some of the equipment
on the helicopter may be of
interest to ama teu rs. Sky 6 is
a Bell Jet Ranger with an a ir
speed of 120 mph and a
range of 300 m iles; it car
ries a payload of 900 pounds
of people and equipment.
The a irc raft costs abou t
$350,000 and the te levision
equipment a dds abou t
$75,000 more. The opera ting
cost to the station is approxi
ma tely $450 per hour.

In addit ion to the usual
navigation and commu nica
tion equipment, the helicop
te r is eq uipped wit h a
12-Watt, 2-CH z microwave
that is se lec table to one of
15 channels in the 2-e Hz
band. The microwave trans
mits full-eolor video and
two separate audio cha n
ne ls. O ne channel is for the
program aud io and the sec
ond is for the cameraman to
tell the station director what
he is plann ing to' shoot, etc.
This one is o ne way and
feeds into the di recto r's
headset.

The an tenna is a c ircular
pola rized beam with either
9-dB gain or 17-dB gain . It
can be hand-held or mount-

ed on the aircraft frame. It is
usuall y hand-he ld in the
17-dB-ga in position. An om
nidirectiona l antenna is d if
ficult to use in a coasta l a rea
due to multi-path problems
over water. The direct io nal
anten na eliminated most of
these problems.

The antenna is aimed vi
sua lly from the a ircraft to
the receiving antenna for lo
cal operation and " ta lked
on target" by the control
room for longer shots out to
125 miles. The beamwidth
of the an tenna is suc h that
once on ta rget it is re la tive ly
easy to keep it there . Co","
trol room peop le watch the
age of the receiver and talk
to the a nten na ope rator,
keeping him "peaked up."
Whi le t his system may
sound crude by some stan
d ards, it is very effect ive and
remove s multi-path prob
lems. The rece iving antenna
consists of fou r so-degree
horn antennas which select
which quadrant the copter is
operating in and requ ire no
furthe r attent ion.

In addition to the mic ro
wave equipment, the re is a
1(}Wa tt bus iness-band FM
rad io for antenna pos itio n
ing. time cues, etc. The three
TV crew members listen to
this in one half of a du al
headset system with pro
gram aud io in the other ear.
For safety reasons, the pilot
can hea r only ai rcraft rad io
traffic. During news opera
tions with othe r helicopters
in the area, all pilots use a
second aircraft frequency to

coord inate who will be over
the news area. Stations ta ke
turns shooting the story then
fly to a safe area while the
compet ition takes its tu rn.

Anot her feature of Sky 6
is the inclus ion of ha m-rad io
equipment on board. Since
75% of the mem bers of the
enginee ring department of
KRI S-TV are licensed ama
teu rs and two of the fou r
crew members are always
engineers, there is always at
least one ham on board. The
helicopter has fixed an ten
nas for 2 meters and 460
business-band radios, and
there is a 444-MHz antenna
ava ila ble t ha t can be
mounted in a few seconds.
The equipment is a Ken
wood 25(X) or an Ieom IC
2AT and IC-4AT. One Watt
is more than enough power
from an aircraft. The rubber
ducky antennas work from
the ai rcraft; however, we
elected to use external
antennas to avo id possible
interference problems.

The full pote nt ial of this
equipment has no t been
tested yet. It has , however,
been used to assist amateu rs
on the grou nd d uring a
parade . The amateur equip
ment is aboard every flight
of Sky 6, and if it is ever
needed, the hams of Corpus
Christi will have a relay sta
tion in the sky.

I once he ard a local
NOAA weather meteorolo
gist comme nt , " I just
wouldn 't want to have a hur
ri cane without the hams
here." There is a two-meter

radio ava ilab le at the weath
e r service, and t he loca l civil
defense has operators ready
almost at a moment's no tice
to ass ign to the weather cen
ter. One th ing tha t im
pressed the weather service
was the preparation of the
hams assigned there du ring
the last hu rricane. This crew
arrived with rad io equip
ment, spare rad io equip
ment, antennas, food. sleep
ing bags, emergency power,
and fuel. They came to do a
job and were prepared to
hold out until that job was
finished.

This is the kind of image
that amateu r radio needs in
every community, and the
way to get this image is to do
a job and make sure the me
dia know who you are and
what you did Tell them
what you are going to do
while you are preparing, as in
a Fie ld Day. Then tell them
while you are doing it and
make sure they get it right.

The Corpus Christi Ama
teu r Rad io Club enjoys a
specia l rel a t io ns hip with
members of the news media .
This relationship is the result
of hard work in times of
st ress and of knowing how
the news media operate.
Knowing the interworking of
any news operation is the
key to getting you r story on
the ai r. Some peo ple call
t his p ress manipulat ion ,
others call it press relations
what term you use depends
upon which side of the
fence you are sitt ing on, but
the result is the same.•
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Single Pole, 5 Position. all unused
positions grounded
" 595 - LI-lF connectors / $32.00'
- 597· BNC: connectors/ $46.50'

• Shipping and handling fa any
item add S2.;eoc...;h. _

2 Pole. 2 PositiOn, bypasses,
line<n, refleetometEKS. coteo-c
tuners. etc .
" 594 · LtiF connectors / $34.25 '

Single Pote, 3 PosItion.
Desk or wall mount
All unused positions grounded

" 593· tJ-lFconnectors/ $27.25 '
" 5Q6 · BNC: ccnnectcn/ $36.50'

HeavyDuty IWllch 1o.1rue
1 Kw POWER· 2 Kw P.E-P.

JUST SLIGHTlY AHEAD

TO ORDER OR
OLR INFO. CALL
(71 4) 630-4541

Mfg, 5ug. Amateur price

$1,059.00

NOW ONLY $949.50

AU OJR PRODUCTS MADE IN USt\

~ BARKER 6: WlLLIAllSON
~ Q.JCJlity Comm.ncateon Products Slnce 1932

I>J 'fOol Dlsttibuton """'8 Of cal
10 Canal Street. 8fIsfoI PA 1QOO7
(215) 1&&0558 ~

NOTE: P" ce, Spec,hcaloon s sublecl to c tla nge

.... ,thoul nonce and obliga tion

Model l0f160 M

USB·LSB c w·w CW·N
4 Memories 2OOW. PEP {160M.12M)
3 Way Auto-Scan 100 W. PEP POM)
Includes New Bands Built-in Powe r Supply
a-steo Tuning Speed AC·l 20 VAG
IF tune e 1 KHZ DC·1 3.8 V -Ground
Built-in Dual VFO External ALC & Relay
Narrow CW fil ter optional RTTY, FAX. ASCII

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

1275 N. GROVE ST.
ANAHEIM. CA 92806

Gable: NATCOLGLZ

• • •

'~' -:::====Til _

I

G1LCO PARTS KIT &
PRINTED CIRCUIT BOARD
• Use with GlLCO

High Gain Tuner
• Requires NO Modification 10

Your Television
• IntJNidualy Pltkaged and

U beled Parts S8v!
Gw sswtJrlc

• The only 100ls retn nree lor
assembly are screwdriver, seroer
ing Iron, vonrreter. No dnllingls reo
qUlred 10 tre PIC board. Prf-drllltf1. p'IJoSCrHlI«1, parn through l1le
• Thrs k~ was desJgned to !aile ao- holt, PIC /)wrd. AI IIIrdw,,,. CD/lIlllCIllI$ , ZZ
vantaoe Olllle GllCO hJJh galflluner ,..t~1Jd mtlnlclkJn """1111, & Gb Hy.
which means ns CII"Cu«ry is _ ..r Gait tII_. KI IUlIfII., III tuft . '*n.
IfId __ ,n;c;.tII tl\an mcse CII"CUIIs 11la1reQUl"e Intenor varador tuners

FREE 22 Page InstructionBook If1duOe(l wllh each PICBoard Of Pant KJI . Tills Ill
structlOf'l DOOIl WI. euoe fie bu llOel through every s1el! 01 ee assembly NlUrIy ItWry
page it I8ut",.d W~h th is InstrUC!lOn Booll , esmseo assembly time is 4 hours

SATISFACTION GUARANTEED
freQ..ency ~a"ll" 470·899 MHI ClWlnets
, . -8.] Qulpul Cftannel J Ch 2 lit • A••,I

~ PARTlB20 $1500

-'-'-- WHAT'S IN IT? -----
To ma~e a regular UHF lul'lel' Into a GllCO HIGH GAIN TUNER . each ana livelY one of

the ~llwlng steps is painstakingly taken by a cennec lecllnician:
1. The first thing GILCO does 1$ change tile standard uode 10 a hot ClITIeI diode
2. Tile turer's output is then measured on our JERROLD field slrerJglh meter and C()11l"
pa red 10 a CO/TIIllJ ter derilled chan !rtrn which we ceiermoe lf1e correct value coi l 10 adO
across me IF output 101 muimum P"ilNkrd ,MIl
3. The tuner is then led a standard lOOb 3000hmantenna Input and while morIltonng the
ClUlPUl on our HEWlETT PA(;AARD spectrum anaIyrer . lie luner is tuned WI Ihe desired
dIaoroel and ns oseiIakll' is ollStf for me oesifed output~ as k*lws

Ctla1lll8l2: 58 MhZ. Ctlaooel3 63 MhZ . Channel 4 68 Hill
We ca_ltlis steP peaking tlllCause 1M !unen outPut looks ~ke a peak on our spectrum
analyzer and the hlldtlest point of ilia! peak is actually adjusted lor the desired oulpo1.
4. The last step is one more measurement on thefield strength meter which IS again com
pared to our pertorrrence chart tQ cacuate the correct va lue of the second coi l whiCh is
aOded to the tuners Internal coonectons

Thts procedure was developed by GllCO and illS our cc:mpu1er denved perIormance
Charts thatmake our tuner tener. thaI's because ..-.st fWt}' .,,.rgelS , din.ren''''''
RII beIIn irs peaked and agilfl adllterenl valull coil aller II's pealled. TilecomtnWOnS
are encless and "" ." .. dIr.nniIII ... IIIIWf G 011' ""ltL ,

:===,-....,.,

Part No, B21 Prin=~~;~~~:~ ~~~ . ~~ . ~~.~ .~ I.l.~~ " , , ,$1700

1, This Pnnted Circuli Board uses on/y OM resst. ThiS prevents sokler tlndges,
jlrmper, ol1left Uti _ . 4. Nftn$l Addllklll: Ibt PIC botnl is p. ltd
Z. flW CQIfIpGIWIIt"~ G w.- pritI.d !llreugll III'" This allows lor ease
on h component Side ol lhe PIC twlard ¥oCl more JlOS«rve soklered contad between
3. The solder SlOe of the PIC l:IOa«l is me parts and ee PIC twlard
covered witll 'Hgh Temperature solder $8000
Part No. B22 Complete Electronic Parts Kit , , , , ,
AI resmors (30), PotentKlmeters (1·51<, 3·10KJ, Panel Mount l'mentiOmeler (10K), Elec·
trolytlC capacitors (6) , ceramc and Mytar DISC capac itors (351, Variable capectors (4) ,
AJI Inlegrated Circu~s (7). Vo~age Regulator , Heal Sink. ncoes (4), IC Socllets (4-8 pin ,
3·14 pin ). Power Transformet 124v, lA). COil KIt wilt1 No 26 wire 14), Speallef (4" .
3oz.I , Staoclolts , CoaxIa l callie. AI Miscelaneous Harwat!!. Elt. AI paris at!! indrvodualy
patka\llld and latleled

AI COlIIl)Oi"",l!s II1dudlng1he W.-e, Hardware, Coalual CallIe and Heat Slnll$ afe irldOO·
ell ill lie pans Il~ Th IS means~r assentlIy \ITle ffOrn start III fwsh IS ~l " hours .

--- GILCO ACCESSORIES & AMPLIFIER KITS --,,-,.
I A02 New 2stage, low noise. 28dt>gam RF arnpll1ier Iln KI 118"
I A03 New 1stage , low noise. 1411tlgain RF ampl iller . .,. " .. , I( ft ' 10M

- ------- - --- - GILCO ORDER FORM- - - - - - - ------
I BllI GILCDtty·Gain Mollified Tu"" ... . ... . ... . . . 1 1 5"~~===
1121 GllCO I'Ttdra.:l , ktwn PrWI-.d , CmilB.rd .. 11~
#822 GII.CO "'11I"lleu PIC 8oIn:I}. . . . . '80"
IlllI. B21 . B22 CIlIlpIlIl PIC llOIrd and "'111 lUI 1,lthrell , 1110-,~===
lA02 T.Gllall', 28 db;aill, AlIlIllifilf lin , .. , , ' 18~_
l A03 One llagll. 14dbg.in, Amplifier I(n. . , , ,. ' 10511 _
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CP-l Computer Patch™ Interface
The AEA Model CP-1 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-1 was
designed with the ATTY 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 supplied
by a 117 VAC wall adaptor included with the CP-l .

•

MIDWEST AMATEUR RADIO SUPPLY
3454 Fremont Avenue, North
Minneapolis, MN 55412
Store Hours: Mon.-Fri. 9-6

Saturday 9-3
(612) 521·4662

AEABrings you the
Breakthrough!
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Construct the
Cyclops Dip Meter

W4A TE's unique single-coil design captured an
Honorable M ention in 73's Home-Brew II Contest.

Now you can build this award-winning circu it for yoursel f.

,

Gene Brin;'odine W4A T£
6(J() I~ummingb"d Drive St
I/unf\\lillf' AL J~803

Component layo ut.
26 73 MagaZine • June, 1983

The d ip meter is
clearly one of the most

versat i le tools for anyone in
volved with antenna sys
tems or rf-related equip
ment . Its myriad uses range
from troubleshooting tuned
rf c irc u it s to locating power
lines concealed inside a
building wall.

The most eVid~t short
com ing of present-dev dip
pers is the inconvenience of
consta nt ly cha nging a nd
storing a half-dozen plug-in
coils. Especiall y f rust rating
is the experience of attempt
ing to pinpoint the f requen
cy of a resonant ci rc u i t
which fa lls at either end of
the di a l r a ng e . Whe n
another coil is plugged in,
the meter current requires
readjustment. and one often

wonders whether the new
dip obtained is the same one
as read with the previous
coi l.

Dip-Meter History

These probl em s ha ve
been endured for years and
have been attacked from
many directions. One com
mercial design utilized a
coi l o f flexible w ire which
was reeled from one non
conduct ing coil fo rm onto a
metal shorti ng form as the
dip m e t e r wa s tun e d
th roug h its con t i n uous
range. The prod uct was
cosmet icall y attract ive. bu t
not enti rely practical. and
appeared on ly briefly on the
market .

I at one time bui lt a proto
type dip meter with all coils



probing components located
in close quarters.

The Ci rcuit

The w ide-range tank was
joined to the vigorous Hart 
ley osc illator in a simple one-

· 4 Tp . - RF C2 " "

~"
~ uI'~~ too •

" ·CI, K,.
ce " s."'r-

"' ,. '

~r
".

••
TPuT ~ .,...
eo, ~-"' ., '",.
T SWH P .. ..,

"cr ., P F · 102

Completed meter.

co il between the source tap
and ground resonates well
above the design coverage
and therefore causes no er
roneous ind ica tions The coil
is shaped with a high length
to-diameter ratio to allow

Fig. 1. Circuit schematic and details o f control mounting.
* Polystyrene o r si lver m ica. See Parts List.
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plastic sheets between the
plates provides maximum
capacity per cubic centi
met er . How ever, in thi s ap
plication, rf heating of the d i
electric occurs, result ing in
un ac ceptable f req uency
drift Suitab le com pact air-di
electric units are li sted in the
parts data .

To provide the widest tun
ing range, a capacitor w ith
th e highest maxim u m -to 
minimum tu ning capac ity
ratio is required . For this
rea son, select one with the
w idest gap when adjusted to
the w ide-open plate setting.
All para llel padders must be
removed completely . To fur
ther ensure the widest tuning
range, the l ightest load ing of
the tank by the act ive device
is necessary, which also
points to the use of an FET.
Reduction of loading by tap
ping down o n the coil usual
ly introduces false dips;
therefore, a low-value gate
coupling capaci tor is used in
stead. The induc tance of the

- 29"6"-'
, -~f------~

I 0
"",,-

,- -

I
, ~/8'

I

-- - - •.-
I

Fig. 1. Meter-case construction for the one-coil dip meter.
Material is glass epoxy double-clad PC board.

mounted on a turret and
enclosed within a 000

shield ing case. The unit per
formed wel l. but was too
bu lky to reach tuned ci r
cuits located within high
density packages. Other
wide tuning range tanks are
possible , but may invo lve
mechanica l comp lexes
which simultaneously tune
a variable capaci tor and
move a ferrous co il slug. In
the d ip-met er applica tion,
the proximity of the slug
would disturb the tuning of
the measured tan k; also, the
arrangement becomes too
large.

The Single.Coil Concept

Most " new" device s are
the happy result of divorc ing
and remarrying existing a rts
into combinations not previ
ously joined. So. a w ide
range tank used in a prev io us
design ' was recalled and set
up in prototype for study.
The type of variab le
capaci to r wh ich u t i l izes



•

End view.

Parts List

agai nst damage f rom acci
dentally apply ing incorrect
polarit ies. Any o f these fea
tures may be omitted if only
a basic dip meter is desired .

.69
2.10
1.32
.25

$1 .00
.35
.08

1.24
.12
.30

1.00
1.00....
.05

3.50
.69

$14.23

Operation

\Vith power o n. set the
d ial to the highest f requency
and adjust the meter indica
t ion to about 3/4 o f full scale
using the potentiometer. No
further adjustment of the
meter I('vel will be req uired.
It is normal for the meter in
d ication to dec rease as the
frequency ISdecreased (due
to the low value of the gate
co up l ing capaci to r) Thi s
drop is of no consequence
because generous d ips are
available across the fu l l fre
quency range. Small m eter
fl u c tu a t ion s acro ss t he
range a lso ar e no t of
significance.

Granted , tun ing is sharp
i[l the high-frequency por
tion o f the coverage. But the
ch ief usefulness o f a dip me
ter is not in prec ise f requen
cy measurem ent but in the
rapid scanning of a Wide
range o f frequenc ies.

Now It is a pleasure to
quickly scan the 39-to-21
MH l range in o ne uni nter
rupted ...Wlng w ithout al l
those loose co ils, me ter
adj u st m e n ts, a nd r e
coup ling! •

Reference
1. G. Brizendine W4ATE, "Wide
Range Field·Strength Meter."
Radio & TV News, November,
1958.

Tuningcapacitor, 365pF,Poly Paks No. 7060
47-pF dipped mica,Jameco No. OM15-47OJ
.01-uFdiscceramlc,Jameco No. DC.01150
560-pF dipped mica, Jameco No. DM15·561J
.1-uFdisc ceramic, Jameco No. OC.1 /12
1Nl030r1N56
200-uA meter,Poly Paks No. 7021
41 turns '16 enameledon 7116-inch form
MPF-1 02FET, Oigl-Key
10k. 1/2-Watt resistor, Jameco
5-megohm pot, Allen-Brad ley Type "W" Mini,

Napco No. POT-J4
RFC1 500 uH,Miller No.4649
AFC2 56uH, Miller No.4629
SW1 SPOT subminiature switch,Jameco No. MSL34
Miscellaneous:
Case Bud " Econobox" TypeCU·124
Dial RadioShack Stock No. 274-391

Total Cost

C1
C2
C3
C4,5
C6
01,2,3

'"L1
Q l

Rl
R2

Additional Features

Three I/O port s are pro
vided at the f ront panel.
From lef t to right, these are
labeled RF, AF. and PW R.
The rf phone jack ou tput
may be used to drive a fre
q uencv counter. a mixer. or
other equipment.

Co nversely, an ant enna
m ay be fed in at th is pomt or
a sawtooth waveform m ay
be appl ied to provide a
vvide-range. swept test signal
f rom the dipper.

The af port may bo used
to monitor AM signal s or to
detect ripple on carriers.

The power jack perm its
the use of an externa l power
sou rce. Isolation diodes pre
vent conflict between bat
tery and t he ac pow e r
so urc e and also protect

dipper case and allowed to
harden.

The d ial (Rad io Shack
274-391) may be ca lib rated
using a receiver. Decal la
bel s may be appl ied . Page
numbers punched from a
magazine were used in my
dipper.

A ll sm all co m ponents
are so ldered to th ree 5-lug
terminal st rips w hi ch are
lo cated ins ide the case
sides. W iring requ ires two
precautions : locate the
FET as near the tank term i
na ls as poss ible and w ire
t he rf chokes w ith t he
shortes t leads possible to
the FH . This care wil l m ini 
m il e m inor unwanted dips.

saw ed halfway th rough for
forming the cu rved portion .
The forming should be done
outdoors to avoid breathin g
fumes generated by heat ing
the material. App ly heat f rom
a propane torch and bend
the curved port io n around a
su itable piece of pipe. The
heated board should be held
in the desired shape by a
Oclarn p and allowed to cool
for 5 m inutes.

The meter and tun ing ca
pac itor are epoxied in place
for simplic ity and to avoid
screw heads showing on the
fi nished exterior.

W ind the tank coil on to a
SUitable form such as the
shank of a dr ill b it, after
wrapping the bi t with waxed
paper Coat the coil wi th
epoxv cement and allow it to
harden overnight. If carefu lly
sl id off, the coil w ill remain in
one ri gi d un it. The co il
protecto r may be a plastic
p i ll box. dime coin holder. or
t he contai ner in wh ic h
sem iconductors are shipped.
This item is epoxied in a hole
cut in the nose sect ion of the

ring ceremony. The most
entice! item s for minimizing
minor spu riou s dips are the
two rf chokes. The sma1l3-pi
w inding type ha s been found
to be a good cho ice. Chokes
wi th metallic cores are not
recom mended. To a m inor
degree. the gate resistor may
cause ripp les. Values be
tween 3 and 10k Ohms are
sui tabl e. The gate-current
potentiom eter va lue o f 5
megohmsw as chosen so that
conditions of regenerat ion or
near-oscillation may be eas
ily cont rolled for use in the
detector mode.

Construction

The case used for the one
coi l dip meter is not critical
The 1MB type 425 or Econo
box type CU-124 enclosures
are suitable and w ill permit a
la rger dial. The case I used
w as formed o f g lass epoxy
printed c ircu it board w ith t he
copper stripped from the
outside surfaces while apply
ing heat. Copper is also
removed f rom inside the
" nose" area, wh ich is also
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Tn E. T"",ef' -:t
Hy-Gaon T"",.., ,~

" An.ann .., ' I i__=- and RO'Ol. ~'fI1i'"
will be sh ipped d l'e e l

' 0 you FREE O. s hippi ng eo s l

DENTRON AMPLIFIERS
GlA·1000C

MFJ
Model 941C, Model 982

For The Best Buys In Town

Call: 212·925-7000

S M A RT PATCH

DIGITAL
FREOUENCY
COUNTER
1"ony.
Mode ' TR 1000
0·600 MHz
Oiglmu Model
0 ·510 50 H.1GH.

CE S - S,mp~ . Au ' OP" ' Ch !'I l0-SA W ,II Pa lCh f !,l
T' "n:>ce,v.. ' To YOIJ ' Telcphon.. G''' '' l f Ol
T" ""pf>Otle Calls f ,o m !,loo ,'" To 8 ...... S ,rnp""
lo Us.. $~1 995

DRAKE TR·!). TR·TA, R·TA. L·T, L·1 S, Earth
Satelli le Receiver ESR-24. THETA 9000E & 500.

Digilal Mullimeler Model '85S0·S9S.OO

SANTEe
ST,2201UP
ST·1441UP
ST·440/UP

NEW IMPROVED

M URCH M odel
UT2000B

New TEN·TEG
Corsair In Stock

Llnd·Mobi le HIT
WII,,,n Mlnl·Com II

YtIlU FTC 2203. FT-1703
'com IC-MI2CMe rlne f

'C·H12

0v V"v- V"

S PECTRlJM <
<CO M M UN ICATIO NS

REPEATER S
SC R·1000, 4000 & 77
Com mercial &
Amateur In St oc k

~<

Smslle,' WI,e le..
Te'ephone A• • ll, ble
600 It ' ange " 'e ncOde< $135.00

Complete Butternut Antenna
Inventory In Stock! .

BENCHER PADDLES &
Vibroplell Keys In Stock!!

Communications Specialists
Encoders In Stock!

FT·ONE, FT·980. FT·102, FT·n, FT-T01. FT·23OR
FT·726 FT·480R, FT·720RU. H ·290R, rac-zzoo. FT·62SRD

YAESU
FT·208R
FT·708R

K ITTY SAYS: WEARE NOWOPEN 7 DAYSA WEE K.

Saturday & Sunday 10 to 5 PM
Monday·Friday 9 to 6:30 PM

Co m e to Barry's l or the best buys in town. For
O rders Only Please Ca ll: 1·800·221·2683.

O OCCOM'
IC·R70, IC·720A, tC·730, IC·740, IC·25AJH, IC·35A

IC·45A ,C·251A,IC·2Kl, IC·451A, IC·290H

AEA CP·1 Computer Patch

EIMAC
3·500Z
572B,6JS6C
12BY7A &
4·400A

BIRD
Wattmeters &

Element s
In Stock

" Tak i ng A Ride •• .
With An HT On M y Side."

KANTRONICS
Field Day 2, Mlni.Reader,

Interface, Software &
Code Tapes

AEA 144 MHz
AEA 440 MHz
ANTENNAS

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.• 512 BROADWAY. NEW YORK CITY. NY 10012.

Amateur Radio & Computer Cour••• Given On Our Premls.s. Can
EKport Order. Shipped Immedl.te1r. TELEX 12·7070

N Y k Cit I LARGEST STOCKING HAM DEALER
ew or y • COMPLETE REPAIR LAB ON PREMISES

"Aqut Se Hable Espanot"
BARRY INTERNATIONAL TElEX 12·7670
TOP TRADES GIVEN ON YOUR USED EQUIPM ENT
STORE HOURS: Monday·Fr iday 910 6:30 PM
1$1.50 parll ing acros s 10. sl ,..I )
Sal-J,day & Sunday 10 10 of PM (Free Parlling)
AUTHORIZED DISTS_MCKAY DYMEK FOR
SHORTWAVE ANTENNA S & RECEIVERS,

IRT/LEX·"Sp,ing St. St.tion"
Subw.ys: BMT·"Prince 51. Stal ion"

IND·"F" T,ain·Bwy. Stalion"

Bus: Broadway 11'6 to Spring St .

We Stoc k: AEA, ARRL, Alpha, Ame<:o, Anlenna Specl. lists, Asl.tic ,
Aslron, B & K. B & W, Bash, Benchel, Bi,d, Butternut, CDE, CES. Collins,
Communications Spec. Connec tors, Covercrall . Cubic (Swan),
Cushc ralt, Daiwa, Dentron, Digimu , Drake, ETa (Alpha), Eim.c, En
comm, Henry. Hueller (NewlroniC5), Hy·Galn, lcom, KLM , xeetrcorce.
Larsen, MCM (Daiwa), MFJ , J.W. Miller. Mini·Products, Mirage,
New tronics, Nye Viking. Palomar, RF Products, Radi OAmateur C. llbook.
Robot, Rockwell Collins, Sad on , Shure. Sw.n, Telu , Tempo. ten-tee.
Tok yo Hi Power. Tnony . TUBES, W2AU. Waber. Wil son, Y. esu H.m and
Commelcial Radios ,Vocom, Vibroplell . Curtis , Tn·ElI, Wacom Duplellers.
Repealers, Phelps Dodge. F.non Inl ercoms, SCa nners, Crystals.

WE NOW STOCK COMMERCIAL COMMUNiCATIONS SYSTEMS
DEALER INQUI RIES INVI TED, PHONE IN YOUR ORDER & BE REIMBURSED
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Be the First on Your Block
with a 2-Meter Dipole

A few safety p ins, some wire, and a little rod stock
will make a portab le antenna perfect for the tra veling ham.

Fig. 1. The traveler's fr iend.
30 73 Magazine · June, 1963

motel roo m, those ground
plane rods can be da nge r
ous - About the only place
you can put a grou nd-plane
antenna is on top of the TV
set. Then two of the rods
a re po inting at the wall
wh ile the o the r o ne o r two
a re pointing into the room
to pok e you in the nose ,
ribs, o r whatever as you
walk about the room.

My portable dipole
might have been mad e
from two pieces of rod
stock fed a t the center, bu t
I had been expe riment ing at
that time with ind uct ive
loaded eleme nts . I decided
to try an ind uc tive-loaded
dipole .

The two rad ia ting e le
ments of this dipole a re
fo rmed from lengths of in
sul ated #1 2 house-wi ri ng
wire, each approximate ly 23
inc hes long at the sta rt. 3
inches from the cente r
feed poin t , e ac h wire is
made into 5 turns of a coil
wou nd o n a 3/4" mand rel.
Each coil is t he n stretc hed
to approximately 4 inches
long, even ly spaced, and
e po xied to a ca rd boa rd
tube o r whatever light-

t he way up my fiftv-foot TV
mast. My d ipo le is made
fro m two pieces of rod
stock fastened into a chunk
of cylind rical polystyrene.
T he cen t e r is fir mly
cl a m ped to a five-foot
angle-iron support attached
at righ t angles to the mast.
It is fed with RG-8/U coax.
The pattern is quite cir
cular. I regu la rly contact re
peaters, full-quieting, fifty
miles dista nt with 20 Watts.
These re peaters are situat
ed on the unfavorab le side
of t he antenna, where the
TV mast is between the an
tenna and the desired sta
tion .

For seve ral yea rs I had a
traveli ng job and spent
many nights in motel s here
and the re in t he m idwest.
My GTX-200, its power sup
ply, and a porta ble di pole
antenna all fit neatly into
an attache case. Thus, I
spent many an evening in
QSO with friends .

Due c redit must be given
the ground-plane antenna.
It is eve ry bit as good as a
dipo le . But I would not take
a ground-plane-type along
for porta ble work; in a

\
"T. .... S~£'vf.
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Then 1 as k what kind of
element exci tes a vagi
beam . It is called the dr iven
element, but it is a d ipo le,
nevertheless. The number
of dipoles on two meters is
considerable.

Dipole antennas work
fi ne on two. I have had one
for at least fi v e yea rs,
mounted in the vertica l
plane some two-thirds of

~FHO 0>0< .. ,

I / 'l EX PRO tE CTOR
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Paul L. Schmidt W9HD
PO Box 105
Bloomfield IN 47424

A d iPo le o n two meters!
You've got to be kid

ding. That is often the re
sponse I get when I expla in
that I use a d ipole antenna
on two meters.



we ight nonme tall ic object
can be found . See Fig. 1. In
c identa lly, modern house
wiring insulation exhibits
good dielectric properties
at 146 MHz, so leave the in
su lat ion on. Al so, be ar in
mind that o ne must use a
heavy 1DO-Watt, or better,
soldering iron o n wire th is
heavy.

A substantia l insulating
ma teria l block is used at
the feed point to hold every
thing together. Each of the
two radiating elements is
sec u re ly bolted to the
block . The coax ce nter con
ductor is soldered to one of
the elemen ts, t he shield to
the other. light. flexible 50
to 75--Qhm coax is recom
mended for feed line, unless
you prefer to stuff 20 to 25
feet o f RG-8/U into your a t
tache case day after day .
Use a cable clamp to secure
the coax to the block at the
feed point. Maybe you can
slide a few inc hes of protec
tive tubing over the coax
there under t he c a b le

clamp because freq uent
handling of your gear in
volves a lot of ca ble flexing.
You don't want wear a nd
tear to kill it befo re its time!

Find the dipole el ement
connected to the center
cond ucto r of the coax. This
is to be the top member o f
the d ipole. Take about 1/2"
of insu lat io n off the very
end . Form t he bare end into
a hook. Next, use sci ssors to
make a strap 2" or 3" long
by 1/2" wide cut from the
top of a margarine conta in
er. Burn a sma ll hole in each
end of the strap using a pen
ci l soldering iron (d o n't
m ind the smell). Then e poxy
o ne e nd of the strap to the
bare hook. Epoxy doesn't
bond wel l to smoot h nylon,
so roughen up the surfac es
a bit.

Remember, t his di po le
anten na is vertica lly polar
ized . Th is means tha t in
stead of hanging horizon
ta lly, it hangs vert ica lly
from one end.

Now put a diaper-type

safety pin through the top
hol e of the insulator strap.
This is to hold the antenna
vertica l while attached to
the motel drapery. So me
25" away from the feed
point, attac h a safe ty pin to
the coax, putting the pin
around the coax, not
through it. Th is is used to a t
tach the coax to the drapery
so that the antenna is fed
90 0 from its axi s. Between
thi s last pin and the trans
ce iver, the rout ing of the
coax is not crit ica l.

As described so far, the
an te nna will not fit length-
wise into standa rd luggage.
So, cu t off the bottom ele
ment just below the loading
coil and so lde r a pin jack at
the rece ntly cut coil end .
Next. remove 1/2" of insu la
tion from the piece cut off
and insert it into the pin
jack. Trim for symmetry.

Check the swr during
cons truc t ion, before the
epoxy goes o n. Hang the
ante nna from a rafter and,
with tape, compress or ex-

pand the co ils, sea rching
for the lowest swr. If that
doesn't work, house wire is
plentifu l; make another
o ne. If you can improve thi s
design, be my guest. Usi ng
it as described, [ have had
excellent results, so I did
not try to improve it.

The best installation is
where the drapes cover a
picture window. You should
try to place the antenna
m idway between the top
and bottom, as we ll as mid
way between any vert ica l
supports. Beware of win
dows with sma ll panes . If
metal-framed, these could
upset your swr.

After your antenna is
built and tested, don 't be
timid. On checking into
mote ls, I wou ld exp ress my
desire fo r an upper-floor
room because I carried a
tw o-way radi o whi ch
reached out fur ther from
higher locations. No desk
cle rk ever gave me a hard
time; their business is to fill
the roo ms with guests .•
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P.C. BOARD PRE-DRILLED
SOLDER PLATED WITH
PLATED THROUGH HOLES
FOR A MORE STABLE PIC·
TURE. fV'lEtN .If.. . ."2'" 7 HoT-rIeAtoJ .. .· .

3 M~ '81 "TRANSl8'fGR-'
2 HP 2835 Diode s
6 .001 Chip Caps.
9 Resistors
4 Prewou nd chokes
1 Electrolyt ic Cap.
1 Pre Made Probe

CONVERTER
KIT

$'ISSS

@@@@@@@@@@
* WIRED P.C. BOARD TEST
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR AnACHED.

$24.15

PARTS

DOWNCONVERTER
•••••••••••••••••••••••••••••••••••••

Complete
Down Converter

System
INCLUDES

ANTENNA KIT
POWEll: SUPPlY KIT

CONVERTER xrr
SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Ad".
10 p~, 12 % 0 11
25 pcs. 18% on
50 pcs 25% oil

100 pes 10% oN
1000 pes 35% off

'-0 M..,n, kI.
O<>ln.", D'scoun l

o
~ .•..

POWER SUPPLY
KIT

$'ISS S
POWER TRANSFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FIN E TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LED WITH HOLDER 4 DIODES
TERMI NAL STRIP LM 317 REG.

WOOD GRAIN CABINET WITH SILK
SCREENED front .nd back $10.95 Ext ra

BUILT POWER SUPPLY S34.95

2300 MHz VARIABLE
••••••• •••• • *••••••••••••••••••••••• • ••••••••
ANTENNA KIT ~..).
$'ISSS ;2 WASHERS

31 SPACERS
MOUNTING BRACKET

6" RG 174 COAX
'F' CONNECTOR • 35" ROD

6W ' x 4" P.V.C. PIPE
2 DRILLED END CAPS • HARDWARE

-:::0
n

.... 1 ~6

We will tune conver
ter board for $12.50

trouble shoot
add 7.50

t roubl e shoot
power supply .. $12.50

plu• • n, Plrts needed .

We will .cc~lle'epho<" or-. 101' Vi.. & Mul..-.;.rd
No C.O.D. ans.n.

TO ORDER CALL 317·291·7262
800-428·3500

Com ple ,e kll weigh. 10 lb• . PI.....del .utlle'."' PO".g.

6254 LaPas Trail
Indianapo lis, Indiana 46268

ELECTRoniC
RAinBOW
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Been wondering whal
those "chlrp-chlrp" signals
were around 140751 They're
AMTOR, AMaleur Teleprlnt
ing Over Radio. European
noms have been enjoying
the benefits 01 error tree RITY
for sometime. at's a must for
commercial Maritime traffic.)
Now, US Amateurs are on the
threshold of a new era of
RTTY.

Old problems 01 QRM,
QRN. Be QSB are gonel II a pro
pagation palh exists, AMTOR
will get the message thru 
with no "hits" - "newspaper"
perlee! copy!

Two modes are avail
able, AMTOR mode A
transmits a three character
block specially coded so thal
the receiving station can reo
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cognize an error. The three
character block ts repeated

. until the receiving station
connrms reception by reply
ing with the proper control
code signal. flawless print Is
possible with this "hand
shake" style operation.

Mode B, "FEe" or Forward
Error Correction, Is actually a
time diversity mode where
tert Is repeated and inter
mixed in the transmission.
The receiving station un
scrambles It and prints the
clear tert ThIs "broadcast"
mode allows more than two
stations to communicate. Irs
more effective than conven
tlonal Baudot or ASCII. but
not as reliable as AMTOR
modeA.

The actual DATA transler
in either AMTOR mode Is

nominally equivalent to con
ventional RTTY al 50 baud.
or 66 WPM

A receive only "Listen"
mode Is also available lor
reception of mode A dala by
a station not directly in
volved in the "hand-shake"
communication

Start with a new AMTOR
ACT-I. ATR-6800. or updale
your present system.

M1crolog Is ready with
AMTORI Give us a "chirp" al
M1crolog Corporation, 18713
Mooney DrIve. GaIthersburg.
MD 20879. TEL (301) 258-8400.
TELEX 908153

MICROlOG
INNOVATORS IN DlGITAJ.. COMMUNICATION

"



$11_95 pr
$ lC.S6 pr

. "
•

·.·d' . "

Rugged. ltgl'll we ,g hl, ;OIOC·
non molded 01 lop Qual,ly
mate , ial, w ,th hIgh dle lec
t, ic qual itIes aod e .cellent
weathe'ab i lit y End inSula
lO'S a,e conS lruc led In a
spi,a i unend,ng ta sh lon 10
pe,"',t WInd Ing ot load"'g
COtIS or pa,,,al w ,nd lng ,"',
luned traps

S"'a I 'ug9"'O qn t"" 'CJ~I

.. "ai"('<f)'oot
"ep.,Cf'S ,,,",,,,, '" A"

• ,u,.. ·, , '~.. .' ,.~

00."

"

__oo_ ..so_

54.95 "

HI-QBALUN
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only $12.95 Tr
HI"Q ANTENNA

CENTER INSULATOR

0........ -E?,
,

_,,- ~ .."r>(!l .,... 'u "'<l.' C'('''',

~ JII'il!" "nJ """"
..,~ $6.95 {,.- so 2~ ' ",'" ' ,

HI'Q ANTENNA
END INSULATORS

. .... ... ·0
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D'" eo aa 27_95 23,95
0 ·15 " aa "" 22,95
0-10 to is 25.95 21,95

All anlennllSlI'e compiel e w ll h a " 1-0 Balun Of HI-o
Anlen na <;enl'" If1sulalOf. No . 14 anlennll.,".e. cer·
am lC InsulalOfS. HIOnylon anlenna SuPPO'I 'l)lle(SO
modelS only 50) raled 'Of l Ull legal pOlOtflf. Aotennas
may De used as an Inverted V and may a lso f)e used
by MARS 0' SWLs

Ani.......e<:.uofles -avai lable w ith anlenna orde,s
Nylon guy .ope 45()11 lest 100 leel $4 ,49
Ceramic (Oogt>one Type) antenna InsuiatOf5 $l _SO pr
SO,2J9coa.. conneclr>rn _55

All prices a'e poslpald USA .&8
Aval laDie al \'OUI" laV(O'll e oealel Of order dlrect !rom
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Engineering
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Don't Be Left Dut in the Cold
with the Russian Woodpecker

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

(404) 432·eoo6
1-800-241 ·2027 _m

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 VDC ± 2
VOC power source at less than 575
rnA. (AEA AC wall unit AC·l will
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in
terfered with by a woodpecker. Con
trois on the front panel include; four
push button switches, a synchronize
control and a width control The WB·l
also features a lew-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 circu itry but includes a carrier
operated relay (COR). This provides
protection to the receiver sectjon dur
jng transmissions lrom the attached
transceiver.
Prices and scecncanons subject to change
wrmcut neuce or obligation,

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
muncatlon receivers and WB·1 C lor
use with all popular transceivers.

GET A
MOSCOW
MUFFLEK™

AEABr ings you the
Breakthrough!

---

$19.95 13.05 $23.00

$18 .9 5 $3 .05 $22 .00

, use

'.....
'""'"

When ncomes to

QSL's

O rd er trom you r dealer o r d irectly fro m
the p ublisher. Al l d irect o r ders add shipp ing
charge. F o reign residents add $4.55 f or
shi PPing. Illin ois r esidents ad d 5 % sales tax.

Pega su s o n b lue field . r ed letter in g. 3 " w Ide
I( 3 " high. G reat on Jack et s and eacs.

fIj'
"- '$

~.

it's the .

ONLY BOOK!
us or Foreign Listings

Here they are ! The latest ed i ti on s of the
worlc;l .fOllmous Radi o Amateur Callbook
,H e available now. The U .S. edltlon
featu res over 4 0 0,0 0 0 lIstln gs. w i th oYer
75,000 clla nges fr o m las l year . The
F o reig n e di tion has over 370.000 lis tings ,
ove, 50 ,0 00 cha nges. E,'lCh book lists calls
an d the address inform at ion you n eed to
send Q SL's. Spec ial features Include call
changes , census o f amateur licenses,
world -wide QSL bureaus, prefixes o f the
world , Internati onal p ostal rates, and
much more. Plaoce y ou o r der for the new
198 3 Radio A mateur CallbOOks, available
now.

Or de r tlOl h books al the same t ime for
$41.95 Including sh i pp ing.

DRDER TODAY !

RADOO AM:''':116 0 0 k INC.
~ oeei. B

~ 92 5 Sherwood Drive
Lake Bluff. IL 6004 4 . U SA

~
_ SPEC IAL OF FER!

~,~ Amateur Radio
""_ . Emblem Patch

m"UIl """'" only $2.50 postpaid

~~lIbaaks
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Jeff Dontemarm KB21N
301 SU~QUl'hannd Road
Roche~'er NY 14618

Two Meters for the
Price of One

The oft-ignored shunt princip le will turn an everyday
junk-box meter into a surpris ing supermeter.

The key is a piece of solder.

•

The empirical shunt, fin ished and in place.
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The philosopher William
James was a champion

of em p iric ism. Paraphra s
ing hi s definition of that
awesome word: If I want to
know If my pipe is lit. I will
not perform endless ra 
tional operations examin
ing cause and effect; in
stead, I will stick my finger
in the bowl

I became an empiric ist

recently (al though not at
suc h cost to my fingers)
when co nf ro nted with the
problem of using a 200-mil
Iiamp current meter to
measure 2 Amperes of cu r
rent I knew there was a
wa y, from years ago in tech
schoo l; it 's called a shunt.

The shun t principle is
nothing more than an ex-

pression of Ohm's l aw . Cur
rent meters have a very low
internal resistance, which
we usually call negligible. It
is some small fraction of an
O hm . Although current
flow ing th rough a resi s
t ance a lways generates
heat, meter resistances are
so smal l that the hea t gen
erated is carried away by
the body o f the meter

If you place another re
sistance in parallel Wi th the
meter, cu rren t to the meter
sp li ts; part goes through the
m et er a n d p a rt goes
through the shunt. This split
follows Ohm's l aw faith
fu lly. I f the resistance of the
shunt is precisely the same
resistance as the meter, the
current splits down the mid
dle, and the meter indicates
exactly one-half the true
current flowing through it .

This sounds l ike a great
way to make a meter tell
l ies. True, a 50-50 current
shunt accomplishes little.
The process gets interest ing
w hen t he spl it becomes
90-10 w it h 90% of the cur
rent passing through the
shunt and o nly 10% passing
through the m eter. In this
arrangement, you multipl y
the apparent curren t read 
ing on the meter by ten to
get the t rue current. The

numbers on the meter face
still read true-all you have
done is shifted the meter's
decimal point ! (1 should
point out that the various
current ranges on VOMs
force you to do exactly the
same thi ng.)

Simple enough in con
cept-and very att rac t ive
since I had a good 200-mi l
meter in hand and a 2·Am p
spec im en w ou ld cost me six
o r eigh t bucks. Further
m ore, by sw itc h ing the
shunt into and out o f the
circu it, I could have both
cu rren t ranges w ith one
mete r. Since I was building a
battery charger, I could indi
cate both fast cha rge cur
rent and the much smaller
float charge current.

Fine- now, to build the
shunt. My moth-eaten tech
books had the theory, but
the theory requi red that I
know the resistance of the
meter and be able to m ea
su re the resistance of the
shunt Since both va lues
hovered down in the bot
tom quarter o f an inch of
the lowest resistance scale
on my VOM, I realized that
t hat m ethod w ou ld no t
serve real-life needs. Rather
than measur ing o r ca lc ulat
ing at all, I dec ided to
become an empiric ist.



Fig. 1. Shunt calibration setup. If a variable curren t source is
no t availab le, a husky rheostat may be used to vary the load
resistance.

295
Eo.

3995 ,.
Ni/Cd BATTERY

POWER PACK
Case mounted. 14 4 V 
IOQmA hr , with cord ,
plug and ch arging
receptacle

595 ,.

Acce pts T TL VIdeo
SIgnals Aequlfes 12 VOC
power supply

9" Solid State
DISPLAY MODULE

reason, a ll without calcula
tio n and the hair-tearing
associa ted with all that
st icky math stuff . You don' t
even have to stick you r
fi ngers in anything!.

CONDENSERS
2-seC hon, venabre

condenser. AM band

" [TEll rc M:
S"UNlfO

ROBOT
MOTOR

H lgn quality a ssembly
0 1 2 lmear SK pots
rated 350 VAC . lW

750 ,.

I

2 small DC motors (15 to 6 vts L
1'. long axte. uuertacec by a
maglletrc clutch that coorc mates
therr work aro axle operates 495

MUFFIN FANS tl5 Vac 50/60 Hz
IMPEDANCE PROTECTED

HOWARD 431." Sq_x 1'h" 115 CFM like New . . . 8.95 ea .
IM C 4"1.' Sq. x 1'h" 115 CfM New 10.95 ea .
ETRI 35/ , " Sq. xl " 21 CfM New . , 8.95 ea .

•
PLYMOUTH ELECTRu.~ICS co.

300 Adams BlVd,
farmingdale, N.Y, 11735

516 /69 4·4100 • TOLL FREE 800 /645 ·9060

you can kiss that mete r
good-bye.

Using this method , yo u
can make a low-current
meter read pract ical ly any
la rg e r c urr e nt . w it h in

shu nted meter . If your
m eter pins, shorte n the
shunt. If you fa il to reach
fu ll sc a le , le ngthe n the
shu nt. Th is a ssu mes, of
cou rse, that yo u have a cur
rent source ad jus table to
full sca le on your meter,
Full scale will give you the
most accuracy, but if you
can' t rig jus t the right cur
re nt, match read ings and
make the be st of it.

Eight inches of so lde r
seemed too litt le to wrap
around a spool, so I com 
pacted the loop by bending
it back a nd fort h into a
num ber o f smaller loops . I
d ri lled two holes in a sma ll
pi e c e o f b ake lite a n d
clamped o ne end under t he
mete r terminal. The o the r
e nd of the loo p I clamped
through the o ther e nd of
the bake lite with a sma ll
sc rew. I needn' t mention
the fu ti lity of trying to
so lder to a p iece of solder.
Thi s a rra nge me nt a llows
me to switch the shunt out
o f th e me te r c irc u it to
measure sma ll currents .

The idea of ha ving all
tho se loops of ba re conduc
tor flapping arou nd inside
my charger bo thered me, so
I di pped t he so lde r into the
plasti c insu la tio n ma teria l
no rma lly used fo r d ipping
the handl es o f elect ri ca l
plie rs. You m ight a lso sa nd
wich the solder loops be
tween two pieces of thin
p last ic, wh ic h would al so
pro vide some mechanical
su pport.

The so lde r I used wa s
ro sin core Keste r 44, .062
inc hes in d iamete r. Sma lle r
diameter solde r cou ld be
used, but it is much flimsier
a nd wo uld ha ve to be
wound around so mething
more subs tant ia l th an thin
a ir. Also, sma ll so lde r me lts
mo re easily, so do n' t use it
un less you r tota l current
through the shunt-meter
combo is less than o ne
Amp. Remember(and this is
the o nly fly in the o intme nt)
tha t if your shunt melt s. full
cu rre nt will aga in flow
t hrough the mete r, and
unle ss you ca tc h it qu ickly,

The idea is disarmi ngly
sim p le: Set up a shu nt
whi ch is eas ily va riable .
Then pass the same curre nt
through the shunted meter
and a YOM and vary the
shunt unt il the read ing is
the same on both meters. At
that point, the resistance o f
the shunt is correc t because
the resu lts a re co rrec t, a nd
calc u la t io n be damne d !
That' s empiric is m.

The setup I used is out
lined in Fig. 1. An o ld-t imer
o nce told me of windi ng
lo o ps o f so ld e r a rou nd
wooden spools fo r meter
shunts. Solder is good shunt
mater ial beca use it has a
rel a t ive ly high resistance
compared to co ppe r. A cop
per shunt would be possi
ble, but it wo uld be much
lo nger tha n a so lde r shunt.

I d idn't even cut a length
of solde r off the roll . (You
folks know what solde r
goes for! I wasn't going to
wa ste a s ing le inch .) I
sc rewed the end o f the
so lde r ro ll under o ne mete r
terminal. pulled about a
foot off the roll , a nd then
p inched the solder under
the other screw terminal
leav ing a loop of about te n
inches in paral le l wit h the
meter movement.

Using clip-leads, I passed
a current o f two Amp s
through the two meters.
The shunted meter went off
the scale. This tol d me that
no t e nough current was go
ing through the solde r. t
redu ced the resistan ce of
the so lde r loop by shorte n
ing it by half. The nex t
read ing on the sma ll meter
wa s 110 mils, I had gone too
far; now the solde r loop was
taking too much of the cur
ren t. By pinch ing the so lde r
loo p off at d iffe rent poin ts
under the terminal sc rew, I
finally fou nd a po int a t
which the read ing o n both
mete rs wa s exac tly 2. The
solder loop was about eight
inches long. I cut the loop
at tha t poi nt and wa sted no
solder a t a ll.

If you fo llow this pro
cess , the rules a re simp le.
Shoot for full scale on the
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Strangle QRM
with Your TS-830S

Simple filter modifications will help your Kenwood choke out
interference. KA2R gives you the lowdown on how to do it.

- "~S ' 1- " "cH ~

$(cO~D I· ' "LTf ~

- -,--

> L..~~..."'~""

VBT and IF Shift
Ci rc ui t Details

The VB1 operates by

merit . Ihon - W .IS on ly om
adjustment th,u would h.ive
any-effect on VBl o r IF Shift
performance, a nd it wa sn 't
tar tram II-. opnrnum semng
(m o re on It later]. I then
studied t he Circuit diagram
in detail to better under 
st and the o pera non and the
reason tilt' control .. were no t
performing ,1 <' WE'll as I had
ho ped thev would

nassbond sptt lllg wa v SOO
Hz, and signa ls w ith in 2 I.. IV
of t ilt' desire-d signal WPfP at 
tenuoted but not eluuiuat 
ed lju... art icle describe.. a
rei at IVI'I\' vt rarght lo n \ .l rd
rnodincanon to the rs·~uos

that signmc a nt lv improves
se lectivity a nd increases the
effective ne ss of the VBT and
IF Shift cont rols.

A llt'r owning the fig for
several mon ths, I wen t in
side It to determine If I
cou ld impro ve till' cont rol ..
by opumizing the ,d ign -

I found that tht· ..e con
trol ... would perform their re
...pec tive funcnon s n -ason 
.lb ly \\f'1I bUI not ,1'" vpectac 
ul ,ul.,· a .. I had expected
when I ordered tht, flg I
found that trouble-come ad
jac er.t SSB signals could be
moderately attenua ted hut
n o t elimtn an-d I w as
1'''IH'cicllly divanpointcd t o
l ind that CW perto rm .ince
w ithout optional CW nln -r...
in... talh-d w as quite poor
Tht, minimum prac uc al

ca n he used to mov e t ill' i-f
p,\'; ..band awav from the of 
ft 'mllllg ,ignaJ

.'- ,

T he Kenw o o d l S--8JO S
transce iver contains a

fine re ce ive r It 11.1'. numer
o us features and most of
them work quite well The
two feature v that I fmd most
useful in the TS..fl ms are the
" V BT" and " If Shift " con
nels These two control ..
va ry the i-f pd~ ..band width
a nd posit ion (('SPt'C l lvt~h

w hen there is QRM on bot h
sides of d de..ired signal. the
VBl cont ro l r-an be used to
move the ..kirt-, on both
.. ide.. of the i-I p d ..sband Ill

ward. and when there i..
QR,\1 on just ant' «de of the
desired signal. tlu- If Shift

r r-+.I ~T ~ ~"~',«;

$'G~ &L ------,•!
•;•••

Fig. 3. Demonstra f ion of IF Shift action in reducing Q RM.
Note that som e o f the desired signal is moved ou t of the pass
band along with the interfering signal.

f ig. 2. The VBT contro l effect on o verel! i-f pa<,sband. ThC'
two f i lter.\ are aligned a \ in (a) when the VB Ti\ nol in use. The
VB I control effectively mi,aligns the two i-f filters, thm
red ucing the pa.s.\hand wid lh as in Ib).

, _.,
,,,,,,,
,,

,~'--, :________ __ _ _ _ _ _ _____ J.',_ . $>lIft

use e ell ~ ,,~ ,

LSI eue~ ,,","-", - ---- -1

T
Fig. 1. IF Shift and VHT control details. Note tha t the IF Shift
affects only the f irst mixer and the detector, thus shifting the
i-fs ;gna l in both fi lters. The VBT increa ses the i-f \igna/ ire
auencv in one fi lter and reduces it in the other, effectively
narrm\;ng the i-f pa.\!oband.
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f ig. 4. At (a), the combination 0 1 the two Wters pro vides a
respectable o \-eraJf i-Ipa...sband characteristic. At (bl the VB T
is used to reduce - 6.dB passband width; it only slightly
reduces the -bO-dB passband width. Use o f the VBT and
SSB filten for CW operation results in shoulders on the pass
band .skirts as shown in [c],

or more. In previous sim ilar pro] 
ec ts. I have used WtNS p ur
chased from the Fox Ta ngo
Corpora t ion (Box l SQ44, W .
Pa lm Be ach H H40hj This
fum o ile rs z-pole. 2 1~H J'

duc re te-c rvsta l filt ers in
both 8 83'"1\-1Hz and 4 1J 1J~H L

cente r frequencies I have
found the ir filters to have
stee pe r passband skirts a nd
higher stopband attenuation
tha n the original equipment
filters they a re designed to
repla ce . Since the T5-8 305 i-t
skirt stee p ness and sto p 
ba nd atte nuat ion a rt' maxi 
mized when the two i-f f il ters
are al igned (VBT no t In USt>),
I fe lt that the narrower pass 
ba nd w idth a vaila ble in this
line of f ilters wou ld be pa r
t icu la rly e dva nt ag e o us .
Since I was o pera t ing the
T5-8305 wit h the VBT se t for
about 2.0 kHJ' most o f the
t ime anyway, I felt I might
as well haw filtprs th at
wou ld providp that pass
ba nd w ithou t the skirt stee p 
npss degrad ation that results
/rom use o f thp VBT

The o riginal 2.7~H l 55B
filters in Ihe TS-830S provide
a - 6 -<J B passband width of
just o ve r 2.4 kH z (VBT out)
and a re la rgel y re spo nsib le
for t ht> re p utatio n Kenwood
ha s fo r excellent audio qual 
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filt ers Ii.e. filter -, wit h a 10
sha pe factor )

At this POint. I recalled
the success ful " t o-po le"
modification I mad e to m y
T5-8205 in 1979 (St·t· the
May, 1980, issue of the U!>efS
Internat ional Radio Clubs
Kenwood News loner. pub
lishe d by N8RT) Even with
VBT, the T5--iU05 was not
prov iding the sefec tivit v
tha t my T5 --i1205 provided
after I a dded a ..ec ond filter
to it; since the T5-8 \OS ha s
1\"'0 filters, it sho u ld be a ble
to d o at least as we ll as mv
o ld T5-8205. I dec ided that
since the mo st significant
difference be twee n t h e
mod ified T5-820S and the
stoc k T5-8305 wa s In t ilt' fil
ters. upgrading o f tilt' T5
8305 filte rs would sure ly be
the key to improving its per 
Iorrnancc .

•

\7
OVE R•• l pASS 
, . .. 0 'OR C"
op( ••no..

•

" /

I ' ''''M' "l'~A

I ~4"' M ' " l f ~ A, --,,,,,,,
"

"

Impro vement

From this analys is, it wa s
cl ear that a ll I need ed to
make thp T5-8.105 really per
form well in the se le ct ivity
depa rtment wpre two ideal

use , rig 4(b) sho ws how the
p a ssband skirt steepness is
reduced when the VBT is
used to bri ng the passband
width down to a bout 2.0 kHz
(m y usual se tt ing for o pe ra
tion on 20 m eters) Note that
tht> p assband skirts are not
neartv as s!tot·p ,1S they are
when the VBT is not in use ,
The sha pe of the passband
in the re gio n from -r b dB to
- bO d B approaches that of
il s ingle filter <1<, the VBT is
cut in. Additionally, when
the passband is na rro wed by
more than abo ut H(XJ Hz ,
" ..boulders" a re fo rmed on
the passband skirts d ue to
the limi ted stopba nd attenu 
atio n This is shown in Fig ,
-l(c ). The c1OW-tn stopba nd
a ttenuation i<; limited to
abo ut 75 dB o n o ne side (the
8 8 3--J\1Hl filter sidel and JU SI
over 60 dB o n t he other side
(the 4'iS -k H I. f ilter s id e ).
Stro ng nea rbv CW signal s
are cl ea rly audible if they
fal l within the re gio n of
lim ited stopba nd a tt e nua 
t ion And , of co u rse . s igna ls
w ithin the skirl area a re go 
Ing to be even lo uder than
tho se in the shou ld",r area .

,
', r"el"M" ' lHR,,,

~ O"~ A.ll ,. ,
- P. ss". ..o

\ /4~~ '''' ''If(.
-i \ • B OOM'
~ '- _C "lH A

~_O"U"" l ,. ,
p. ss......,

\,./

,~,,,,,,

, .
/ f

I
/

f

somewhat Ips5 than 1,85,
The stopba nd attenuation
of the filter is li sted a s 80 dB

• The 4 1J 1J~HJ' i-f filter is a n
81)01(' cera mic unit. It is
specif ied to be 2.7 kl-tz o r
m ore a t - b d B a nd 4 S kHI
or le ss at - 60 d B, fo r a
shape fa ctor so mewha t le s<;
than 1 67. The "guaranteed "
sto pba nd at tenuatio n is in 

di cated to be f,0 dB o r more.

Some test s on the T5-8m5
showed that the filte rs meet
thei r spectficeuons but th,ll
the 883-h1Hz i-t f ilter stop 
b a nd a tt enuat ion is not
ac hieved due to leakage
past the f ilte r on the i-f
board ThIS, cornbmed WIth
the m odest stopba nd a tten 
uat io n 01 the 455-kH l ce
ramie filte r. clearl y expla ins
why CW signa ls within 2
kHl of tht> devm-d stgna la re
no t full y attenuated when
the VBT control is used to
b ring the pa ssband wid th
down to so me thing su ita ble
for CW o pt·ra tio n.

The rea son for thp modt'st
performan ce in both S5 B
and CW modes is demon
st rated in fig 4 . Fig 4{a)
shows the c ha racteristics o f
the slac k Kenwood filters in
thp T5-8.\05. a long wi th tht'
o veral l passband c ha ra ch'r
ist ic providpd by the two
f ilte rs wht'n VBT is not in

The IF 5hift con t rol
c hanges o nly the ca rr ie r
o sci lla tor frequency. Th is
move s the signa l the sa me di 
rect io n in both i-f filters. cu t
nng off the signa l on O Il!' sidt'
or tho other. as shown in I'ig
3, The VBT and IF Shift con
trols can be used sim u lta ne
ously to ..elect jus t one part
a t the- incoming signa l Itbe
part that is not co vered by
Q KM)

~ rom the ci rcui t details it
would appear that . given
ideal filte rs, the cont rol s
sho u ld work wond e r... <\I n-
clue ing Q RM Since thei r
per formance wa s less than
spectacular. I examined the
cha ractertst lcs of the filt ers
used in t he T5-8305, I found
the fo llowing :

• Thp 8 8 3--MHz i-f filtpr is a
monolithic 81'ole c rys ta l
ill tpr , Kenwood 's spec ifica 
tions fo r it ind icate a - 6 dB
passband width of greate r
than 27 kHl' a nd a - 60 dB
passband w idth of less than
5 0 kHz . These spec ifica 
tions ind ic ate a shape fa ctor
(- 6 dB to - 60 cl B) of

shift ing the freq ue ncy o f the
signa ! in the first i-f in o ne di 
recnon and the signal In the
-e cond i-f In the ot he r di rec
tion , This is do ne by shift ing
the tn-quencv o i two o f the
oscillator.. thai cont ro l the
t requencv o f the signals in
tht, i-f c ha in (see Fig , 1). The
VIlT con tro l changes t ilt' Ire 
qUPIl CY oi an 8 ,83·MHI car 
rier o s cillator and a n
8 J71J-M HI i-f co nversi on
o scill a tor (th is o scil lator
conve rt s an 883--MH I i-f
s ignal to a 4 5'i -kHJ' i-f
.. ignall H tecnvelv. the two
tilters. normally in close
alignmen t - l ig . 2{al - Me
moved In o p posite dtrec
tio m -fig 2(bl, One filte-r
provides the cuto ff o n one
sid t· o f tht' p assband whi le
the- other fil te r provides tht,
cutoff o n the other sicl t" Ifor
till' purposes of Fig 2. two
identi c a l. typica l, filter
c ha racter! .. tics a re used . We
Will examme the a ctual filter
c ha rec te nst ics pro vided III

the T5-8 ID5 in a la ter figu re.I
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NEW TS830S for $15O?

FOX TANGO CORPORATION
Box 15944S W Palm Beach FL 33406

Phone lJOSI 683-9567 ...323

AND NOW A NEW TS 930S!
rests prt)Y9 1/lal lhe same fillers improve the '930
even more than our "830. DOff! buy ON f ilters- not
even ours. You probably won', need them!

Conclusions

f have been living w ith the
mod ifi ed T5-8305 for over b
mont :IS now and sti ll get a
ki ck out of foihng the Q RM
10 a wav I cou ldn't before
making the modification
I've talked with several
other.. who have made the
sam e modification , and all
have been verv pleased with
the results I will be happy to
respond 10 anyone with
quest ions on this modifica 
tion , Please ensure my reply
by sending me an SASE! .

capac itors. These can be
mounted right on the new
ftlter s Short pieces of
RC-174 coax can be used to
bridge between the i-f board
and the new filters .

I will not go into detail on
the physical instal lation of
these filt e rs here: the manu
tectu rer now offers the two
requ ired filt ers in a kit com 
olete w ith coax, capaci tors.
and inst ructio ns The k it in
structions detai l several in 
stallat io n opt ions Tho se
who have no CW fil ter.. in 
sta lled can have automatic
or m anual sw i tc h selec t ion
between the original filters
and the new 21-k.Hz filters
and can splt'ct the desired
fi lter.. independent!v tor
rece ive a nd t ransrmt oper
ati ng modes Inc identall y,
th e 45'i -kH I c rvs ta l f ilter is el
rat he r PXfH'J1<; lve item at
$125. Ho w eve r. I under 
stand that tht - kit will con 
tinue to be o tte n-d to r corm
time at It .. cur ren t int roduc 
tory price 0 1 $lS000 plus
$300 sh ipp ing

The minimal alignment
required dunng the modi
fir-anon is reedilv facilitated
by the built -in calibrator
oscilla tor and the Ssneter .
l or t hose who h elve a frc
qu enc v cou nter handy or
c a n bo r ro w on e, t h e
8.J75 -M HI. oscillator can be
t r immed to put the two
2.1-k Hz-filter cente r f re
quencies in perfect align
ment. This slt·p maximizes
the - b-dB pa ssband . bring
ing it up to about 2050 kH J"
It also maximizes the ..teep
ness of the pa vsbaod skirts

operation with only SSB fil 
ters installed qu .te pract ical
With the VBT ..et at 300 H I ,
the CW passband shape ap
proaches that of the op
t ional Kenwood 8.83--MHI ,
2S0-Hz CW f ilter ,
• With the V BT ..et at 500
Hz, the passband shape fa c
tor IS consi derably bett e-r
than th at o f the optional
Kenwood 'iOO-Hz, HH] ·M Hl
CW f i l ter,
• Wi th the two 21-k. HI
fi :l er.-. instal led. I found I
could run the rf clipping
higher without com plaints
of audio qualitv degreda 
non
• In m ovt on-the-air teats I
haw been told that the
combina tion of the new fil
ters and a Shure 444 mike
pro vides Im pressive punch,
No one has yet obse rved
any unusual quality in my
transm it audio w hen I am
using ,I Kenw ood 1\1( -SO
m ike

Repl acing the 883-MHI
i-f filter with an improved
urnt does not ehmmate the
8.83-MHJ" i-f board leakage
but signit ica ntlv redu ces It ..
effect o n SSB operation
since less V BT must be used
to fight QR M In CW opera
tion, the limited stopband
at tenuat ion in the 8.83 i-f is
sti ll sornenmes noticea ble.
However. the stopband at 
tenua tion of the new 4'i 'i 
kH z filter appears to be
greater than - 100 dB and
provides nearlv thi s lewl o f
attenuation \\ hen installed
in the Kenwood 4'i 5-k. H J" i -f
circuit. reducing the effec t
o f the mort- troublesome of
the two shou lders

Installation

Both replaceme nt fil ters
a re larger than the origi nal
f i lt ers (the 4SS -k. HI filter is
about 10 t imes larger than
the small ceramic filter it
replaces), but there is plen tv
of room lor mounting them
above the i-f board in the
TS-8305. The discrete-crvstel
f ilters have built-in isolatmg
transformers and thus. un
l ike the mono lithic crysta l
and ceramic fi lters used by
Kenw ood, require isolat ing

the op tional 1.8 -k. Hz f ilter
offered by Kenwood and
vr- vera! ot her tran scerver
m anufact urers.
• The Vlfl ISnow used less
o ften and to a lesser degree
whe-n it is needed because
the basic passband Is r-loser
10 the ideal for todev's
crowded bands. The shape
factor (- 6 ,1 - bO dB) o f the
modif ied ri g is 119 com 
pared with 1,45 for the stoc k
ri g set for a comparable
passband width ,
• The V BT control, when
used to combat QRM d u ring
SSB ope-anon. is now gener
a lly used to bring the pa....
band down only 200 or 300
HI , leav ing the shape facto r
q urte high [i.e., the sk ir ts re
main rel at ive ly stee p and
shou lders are not formed on
the sk irts).
• The IF Shift is significant
ly more effective because of
the steep, deep sk irts provid 
ed by the two 2.1-k.HI nlters
• The V BT can be used to
bring the pas..band dow n to
about 300 Hz, mak ing CW

Yes indeed' Just add a Matched Pair of too
QUality 2.1KHz BW (bandwidth) FOll: Tango
Filters , Here are a few Quotes from users:

-••• ... . . . . II•• rlti out 0( Illy oJd TS83OSf ..
... .. VaT __ -*. In. _y I d_-.d N 1/H:HIId ..
•...Sp I ClKIII« implOlelO'_ In SS8 HoIKIh</Iy._ ..

.....Comp/.,. /y allmln,,., my ne" 10,. CW fln-' ..
•.••SI",ple Inllallation· eJl..-I/.", In. lrueliOll ..

Results

I tnstalled the two Fox
Tango filter" in the TS-830S
and fo und the results very
gratifyi ng. The fo l lo wi ng
sum mary of my conc!u ..ions
is taken from an earl ier
report published i n the
April , 1982, issue o f the
UfRC Kenwood Ne\\S/errer.
• The effect o f the modifi 
cat ion on audio qualit y is
noticeable in a side-bv-side
com panso n but is not both
e rsorne in dav-to-dav use.
• The audio quality is far
better than that prov ided by
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INTRODUCTORY PRICE: (Complete Kit) ...Sl50
Includes MatChed Pair ot Fox Tango Filters.

all needed cables, parts. deta iled metrccucee.
Specify kit desired: FTK-830 or FTK·93Q.

Shipping $3 (Air 55) FL Sales Tax 5%

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

Order by Mail or Telephone.
AUT~IZED EUROPEAN AGENTS

Scandinavia M1CRQTEC (Norway)
Other: lNOOIMPEX (West GermMy)

The Fox Tango fil lers are notably superior 10both
oriQinal 2.7KHz BW units but especially the
modest ceramic 2nd IF; our substitu tes are e-cole
diecrete-crystet construction. The comparative
Flvs Kenwood raS<.llts?VBTOFF - RX BW:2,0 ve
2.4. Shape ractoc ' .19v5 ' .34;80dB BW: 2.48vs
3.41 : Ult imate RejectiOn: 110dB vs 80. VeT SET
FOR CW at 300Hz BW - SF 2.9 vs3 33: Insert iOn
Loss- ldBvs l OdR

nv I knew that two 2 1-k.H7
Iilter s would reduce the
- 61::IB pas..band w idth to
abou t 2 kHI and recognced
that the aud io quality wou ld
be a t te c te d H o w e v e r ,
He ath. Collins, and others
have long used 2,1-k. HI SSB
fillers without ow ner com 
pla in t. f-urther. I appl ied
ca..ceded 2.1-k.HI f ilters in a
Heath SB-1 02 t ransc eiver
"orne veins ago and never
regretted it for a rnmute.



step up to the best•••

HIGH rOWER? Our PA-75 power amplifier i s t he
cham pion ! Ruggedly built to g ive years of dependable
operat io n in co nt in uo us duty repeater servi ce .

,... ark 3C repeate rs and cont roller s have no
equal in performance. Both units feature
auto patc h. reverse autopetcb. autodiat , 13
Morse messages and a total of 39 func-

tions. Bo th fea ture microprocessor cont rol
and both have been proven in t he fi e ld from icy

A laska to tropical Bra zi l. A M ark 3C su percontroller
can make any repeater a super per fo rmer. The M ark

3CR rep eat er is in a class by itself. It combines su pe rb ly
designed RF circui t ry in one handsome packag e . It is

w ithout doubt the world 's most advanced repeater!

LINKING? The LR- I i s also available with
control circuitry fo r Lin k Tran sce ive r
o perat io n. Now lin I: repea ter shes w ith t he
flexible cont rol capability you 've always
wanted .

Without doubt LR· l is the repeater value leader! Compare it s
o u ts tan d ing performance with any repeater -- then look at
its pr ice. LR·\ featu res include individual d ie -cast sh ielding
of receiv er and transmi t ter pl us a separa tely sh ield ed
6 -stage rece iver pre f il ter for peak per fo rmance In
harsh RF enviro n ment s • Fron t panel metering o f
all vital functions . CW id entifier • Sym met ric
hard l im it i ng for clean na t ural audio • Low
power MOS cont rol logic • Even the
cabinet is includ ed -- just p lug in and go!
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MODELS

ANTENNA
TUNERS

MFJ·941 C 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.

95
(+ $4)

Ham Radio's most popular
antenna tuner. Improved, too.T~ ....""TtI'"

• •

FUlls! l~ng MFJ luner .. . because It lias
the most wanted features at the best puce

MiteMs tvtry1hing from 1.1·30MH1: 1Ilpo1es.
,"wIned 'lees. random wires. vencae. mobile
wlllps, beams. balanced and Coal lines

RUI Willi 300 wans RF powet' Q!LllW.\
SW" and dual range .,Ume'" 1300 & 30

watts lull scale. forward/reflected powerl ~

l ive meIer measures SWR to 5 watts.

Flexible antenna swileh selects 2 coax lines.
weer or lIVoJgh we. random W1reJbalanced .ne.
or luner- bypass for dummy load

12 positiofl etficielll ....und inductor for

lower losses. more wa" s out
Buitt.. 4:1 bllull lor balanced lines. 1000V

capacitor $p3C11lQ ,

Won s wllh II sohd stale or tulle rigs
Eu y 10 Ult, anywllere. Measures 8x2x6", has

50239 conneclors. 5-way binding posts, hn.
!Shed In eggshell wlllte With walnut grillfltd Sides.

4 Other 300W Models: MfJ.940B, S1U5
( + S4). like 941C less balun. MfJ.945, $19,95
( + $4), like 941C less antenna SWItch. MFJ.944,
$19.95 ( + 14). ~ke 945. less SWRfWaltlTleter,
MfJ.943, $69.95 ( + 14). like 944. less antenna
SWitch. Optional mobile bracket lor 941C. 940B,
945. 944, $300.

MF~-900 VERSA TUNER MF~-949B VERSA TUNER II MF~-91l2 VERSA TUNER III

MFJ-900 MFJ-949B MFJ.962

Mllt lles COU, random wires 1.8-30 MHz,
Hlndles up to 200 watts oulput; eucrent ai r

woulld inductor gives more walls out 5.2.6"
Use any trlflscei'ltr. seed-state or tube
Operate II unlls with one antenna

2 OTHER 200W MODELS:
MFJo901, $59.95 ( + S41. ~ke 900 but IfICliJOeS

.. 1 balun lor use With balanced hres.
MFJ·'I010, $39.95 ( + $4). tor random WIles

only , Gleat tor apartment, motel. camplllQ. opera
lIOn, Tunes 1_8-30 MHl.

MfJ's besl 300 walt Versa Tuner II.
Mlletles tverylhlng trom 1,8,30 MHz, coax.

randoms. balanced lines. up to 300W output.
solid-state Of tubes.

Tunes I lit $WR OIl dipoles. vees. long wires.
verticals. whips. beams. quads.

W-in 4:1 UkIn.~. _50 Q!!m dtwnmy.J2ill
SWR meter and 2-range wanmeter (300W & 30W).

6 posltiM I lItelliUl swllc ll OIl front panel, 12
flOSlbOl'l aifwCUld ll'Iduct«; coax connectors, bind
illQ posts. black and belQe case 10dx7".

Run up to 1.5 KW PEP, matcn any teed line
from 1.8 30 MHz.

Buitt·in SWR/W,ttmeler has 2000 and 200
walt ranges. forward and renectee.

6 position ,ntenna switch handles 2 coax IUleS

(direct or through tuner). Wife and balanced sres.
4:1 Nlun. 250 pt 6KV cap 12 pas Inductor.

ceramic swcctes. Black cabre t, panel.
ANOTHER 1.5 KW MODEL: MfJ.!l61 , S1IU5

( + SI 0). SlfTlllar bu1 less SWRfWallmeter.
MfJ.l0, 3 loot con witll n nMcto", $4.95 .

To ord.r or for your n•• r••1 d•• ler

:-=1 CAll TOll FREE ~
- - · 8 0 0 .6 4 7 · 18 0 0 - -

Wrlle lor FREE calalog, over 80 product.

M~ • ENTERPRISES,
....~ INCORPORATED

Box 494, MlssissiPJ'i State. MS 39762 ..... 1,7

For tech, Inlo.. order or repair states, or cal's
outSIde continental U,S, and inSIde MISS., call
601-3235869,
• AI MfJ producls uncomlition,Uy guaranleed tor

ene year (euepl u noltd).
• Products ordered from MfJ 11"1 I"Itumallle willlin

30 d'ys ter lull refund lieu Shipping).
• Add Shipping & handling charv" In amounts

shown In ~renthes" .

New smiller sin matc tes new smaller rigs 
ooly 10-3/4Wx41 /2Hx14 7/80" .

3 KW PEP. 250 pl6KV caps. Matches coax.
balanced lines. random wires 1.8-30 MHz.

Roller inductor, Jdlglt turns counter ptus spin
ner knob lor precise mductance control 10 get
mat SWR down,

Illl itt·in 300 watt, 50 Ihm dummy lold.
8uitt·in 4:1 lemle balull .
Buijl·in lithled 2% meier leads SWR plus for

ward/reflected power 2 ranges 1200 & 2000W)
6 (IOllhon anI. swilcll. Al cabinet Tin ball

MF~-989 VERSA TUNER V

MFJ-989

MF~-984 VERSA TUNER IV

MFJ-984

Up 10 3 KW PEP and It matcres any teenre.
1_8 30 MHz. coax, balanced or random.

10 amp RF ammeter assures max. power at
min SWR SWRJ Wallmeter. tor.rret., 2000/200W _

11 position dual induclor, cerarruc SWllch
1 pll. ant SWlICh 250 pi 6KV cap 5)(14x14"
300 .att dummy lold. 4:1 lemle balun.
3 MORE 3 KW MOOElI: MFJ.9I1, $239,95

( " $1 0), like 984 less an' , SWi tch, ammeter
MfJ-t12, $239.95 ( + $10). like 984 less am
me'er. SWRIWaltmetet. MfJ·9IO, $209.95
( + $ 10). like 98 2 less ant. SWitch,
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PL US SHIPPING
$139.95*

COD 's Acceptea • Sp""...1 QU. " ll ly P.o<;,ng
__ Dea'e.s Wa nted

AMATEUR
MICROWAVE

TV ANTENNA'S

5.£.1. Inc.
97 2 West Touhy Avenue

Park Ridge. tttinois. 60068
Out 01 State Cal/ l · a OO-323 - 13 27

In Stale CaI/ 3 12-564-0104 ..261

1.9 to 2.5 GHz Frequency Range
50 db stem Gain

Complete System (Rod Style a s
pictured. 25 d b Gain)
PS-3 $69.95
Complete System ( Dish Style as
pictured. 50 db Gain)
PS-5 $109.95
Al l systems
come complete
with Accessory
package 01
• Cont.ol So>:
• 60 cccx Coble
• Mounting

Hardwa.e

• f\IKl1ch 'Tlg
TranstOfmel

• msnuctcos
• QODavWOrtonty

• f REQUENCY 'IllQ< 144 · a 8 MHI
• OPERA TIO,. FM . r SS8 It . mpl. lfl , Ii" ' ..1Clan ASI
• AF DAIVE 1 to 30 witts
• KEYI NG AF 't tl • • ted w,th n'Qh qU11 11 1 rollVI
• 55 B OP"I1I" bUIll in di ll y
• POWEll REQ UIR EMENTS IVPO'I' 10 Wi tl i d"••. 13 Imp. It 138 Vile

• IDlE ,....fit 20 mlU.
• MOBilE .. f iXED ,It'on
• PIIUMP 1806 P'" ............
• NOISE FIGUIIE It.. man 1 ~ 08
• PIIU..P KEYING """'pIftl\efIl _ . _ ,,'" AF Ieh.lled 'NrI
• COIlSTIlUCTlO li " IlI " llUlIod ht~ SI'Il: 2 lIOKitl

J.6O","~
• Sill 7~1 . 1 1 6~141 ' r (lll _ WE IGHT 3 • • 9 ....
• I....EDIATE SH IP"UT

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ONLY

FACTORY DIRECT

POWER MEAS UREMENT
Ar 13 8'1 DC0

0
•

0

0 •

0 ..
0

•
0

•
0 •

0 ..
0 .r I
,

V-J.. ,,-

SPECIAL OFFER $99.95'
Matching Power Supply PLUS SI-IIPPING

IS ... ..P SU PPLY WI 13 ... .... 8" lwl • S"(hl . S" ldl
IMM EDIATE SI1IPMU"
"'u PARTS AIID LABOR WARRAlITfD DIE rUll YfAR

1 2 3 .. 56 1 & 9 10 VJ90 Pl ..."",hb. f13 995 pl• • 1300 ""p,"~g

POWER INPUT IN WATT S VJ15 POWE R Suppl, 19995 pi... ' 100 sII' pp'n.

POWER CHART ·P. .. , . USA ..I,

VISA, MASTER CHARGE, M .D . or C .O .D. • PHON E (713) 477-01 34

V-J PRODUCTS, INC. 505 East Shaw. Pasadena, Texas 77506
SERVING THE ElECTRONICS INDUSTRY SINCE 1965

"•~
S: 8
• r
Z=.,
>,,
O .•
~3
~ ,

HOME
STUDY

~o co mmuting to class. Srudy at your
o wn pace, while continuing your present
job. Learn from ea sy-to-understa nd les
so ns. with help fro m your home-study
inst ructo rs whenever you need it.

In the Gra ntham electro nics program .
you first ea rn yo ur A.S.E.T. degree, and
then your 8 .S .E.T. These degrees zre ac
credued by the Accred iting Comm issio n
of the x auona t Home Study Cou ncil.

Our free bulletin gives full details of
the home-stud y program, rhe d egrees
awarded. and the req uirements for each
degree. Write fo r Bulle t in A ..&J

Grantham Coll ege of Engineering
2500 So, LaCienega Blvd.

Los Angeles, Cal ifornia 90034

Pu' Professional Knowledge and a

COLLEGE DEGREE
in your Ele('ronics Career through

DIRECTION
FINDING?

DOPPLER SYSTEMS
5540 E. C ha rter Oak
Scottsdale , AZ 85254
(602) 998-1151~ ",

New Technology (patent pending)
converts any VHF FM receiver
into an advanced Doppler Direc
tion Finder. Simply plug into
receiver's antenna and external
speaker jacks. Use any four
omnidirectional antennas. Low
noise. high gain for weak signal
detection. Use serial AFSKoption
for remote display or taperecord
ing data. Kits from$270. Assem
bled units and antennas also
available. Call or write for full
details and prices.

* No Receiver Mod.

* High Sen.ltlvlty

* 135-165 MHz Slandard Range

* Mobile, Bm or Remote Use

* BrlghllED DI.play

* Dptlonal Digital Readoul

* Dptlonal Serial Interlace

* Kit. or A"embled Units

* I2VDCDperallon

* !lO Day Warranty
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L. B Cebit.. w 4RNL
510.~ Holston Hills Rd.
Knowille TN 37914

Smart Meters:
The New Movement

Turn you r passive meters into active error-correction systems.
W4 RNL's innovat ive circuits make it a snap.

The hou sewife do i ng
laundry and the ham

have much in com mon.
Both depend upon indica
tors to tell them w hen their
equipment is doing a good
job. and thei r indicators of 
ten fa il them. The housewi fe
does no t see the l ight on the
clothesdryer go ou t. and the
wa sh-and-wear sits in a wrin
kled pile for an hour. The
ham does not not ice the cur
rent cl im b on his p late me
ter. and fin ally a fuse b lows
- or the final does.

Both ca ses illustrate a
limitation in our thinking
about monitoring the opera
tion of our equ ipment. For
the most part when we th ink
about moni toring o ur gear.
we pictu re meters or other
indicato rs that tell us the
cu rren t status o f things.
Then it is up to us to make
the proper moves to resolve
any problems . Too o ften,
however. we fa il to keep an
eye on the Indicator and the
problem gets out o f hand
before we can step in with
corrective action.

There is a so lution to thi s
d iff icu lty . The f irst step is to
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change o ur th ink ing about
monitor ing. The second step
is to put together a few handy
c irc u i ts which will both
reflect ou r new way of think
ing and take so me correc
tive action for us. A lthough
the re are many w ays to con
trol condi tions that are
stray ing. we will limit our
...elves to some variat ions on
circu its u sing just a few
com ponents. The heart o f
the c ircuits will be two com 
mon K s: t he 555 timer and
the 339 voltage co m parato r.
Hoth are very simple to use
and subject to near ly limit
less var iations in the func
tion s we can get them to
perform But f irst. a few
words about think ing

Monitoring- Detect
and Control

The solu t io n to the house
wife's problem is simple: To
the clothes dryer we add a
buzze r wh ich sounds off at
the end of the dryi ng cycle
Then she can come prompt
ly to remove the clothes be
fore they wrinkle . What ha s
been added to the situat io n
is a met hod to ensure that

the harmful condi tion 
namel y, the clo thes sitt ing
and wrinkl ing -will not pro
ceed unchecked for very
long The cont ro l system is
no t perfect , of course, but
few th ings are. The lady may
leave the house or be out o f
earshot of the buzzer. But to
a large measure, we have
brought the undesira b le sit
uat ion under control

Hou sehold appl i ance
m anu fac turer s have long
re cogniz ed t he problem and
built buzz ers in to appli 
ances {and added bell s,
whistles, l ight s. and o ther
cont ro l signals]. Hams have
not been nearly so up to
date in the ir methods. We
cont inue to think of mo ni
tonng our equipment al
most solely in terms of a few
m eters to prov ide us with
status reports- if we are in a
posit ion to see them o r take
the trouble to look. But me
ters and other indicat ors are
on ly one hal f of the Job of
monitoring. M onitor ing co n
sists o f two parts: detection
and control.

O nce we understand this
fac t. it is easy to see w hy me-

ters G ill do only half the
work. They provide an ind i
cat ion o f both normal and
ab norm al o peration . but
thev do nothi ng to control
t he abnorm al condi t ion .
They si t there happily ind i
cati ng that ou r eq ui pment i ~

going to pot Withou t liftinlo:
a f inger to help.

Unles ... we have un l im ited
t ime and money, develo ping
a perfect cont rol system to
correct any and all undesir
ab le cond it io ns i ~ not a prac
tical solution to the second
part o f the momtonng prob 
lem. Neither does the house
wife have a dryer that will
remove and hang the wa sh
and-wear clothing w hen the
cycle is co mple te. She de
pends on the rnomtonng de
vi ce - the buzzer-to en
su re that somethi ng appro 
priate gets done. And that IS

the ta sk we shou ld have in
m ind w hen we t ry to design
ef fect ive mo nitors for our
ham equipment. W e may
not be ab le to have everv
circu it self -ad jus t. but w e
can take ..teps to make sure
that w hen the gear act s up
the monitoring system will
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feedback is wi se and inex
pensive. Too, the exac t val 
ues are not cri tical .

A lthough the input volt
age should not exceed the
supply voltage by much (as
a general rule of thumb. not
at all). we are not limited on
ly to mo nitoring voltages
from 0 to the chip's supply
voltage. W e can dro p high
dc voltages through a series
resistance vo ltage div ider.
using high-value resisto rs to
minimize the current load
on the monitored circuit .
r ig. 3 shows a sample case
(a) lowering the nominal
lOoo-volt supply to 10 volts.
The vo ltage at the op amp
input will propor tionall y
track the changes in the
1000-volt line.

As long as the input volt
age to the comparator is

•

Fig 2. Two pra ctica l com
parator circuits for the 3J9.
Inverting and non-inverting
(bottom) comparators.
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f ig. 1. Pinout and basic com
para tor circuit o f the LM339.

fig. 3. Deriving input vol tages from high ec and dc sources.
(a) Using high de sources. (b) Using high ac sources.
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either CM OS or TTl chips.
For a non-invert ing compar
ator, that is. o ne that
changes its output from low
to high as the input voltage
rises. connect the reference
voltage to the inverti ng in
put (V i - ) and the signal
voltage to the non-inverti ng
input (V i + ). To make an
invert ing comparator. re
verse the input co nnect ions
and the output w ill drop
f rom a high to a low as the
signal voltage rises above
the reference level

Fig. 2 shows more pract i
ca l c ircuits recommend ed
by N ational Semicond uctor.
Each adds feedback for hys
teresis in order to prevent
osci ll at ion and c ha t ter .
Since m any of the applica
t ions o f the comparator as a
detec tor for monitoring w ill
be faced with noisy or slow
lv-cha nging vol tages. the

Some Basic M ethods
for M onitoring

Since we need both a
method of detection and a
method of con trol. let's start
with sepa rate devices for
each job. For our detector.
we can use the lM339 volt 
age comparator. Our basic
controller will be the ubiq
uitous N E555 timer. We
may add a few chips along
the way, but together these
two inexpensive lCs will a l
low us to design a l arge
number o f usefu l monitor
ing systems for both the
ham shack and the home.

The lM339 vol tage com
parator is but one of a vast
array of op amps that co uld
perform the detect ion ro le
well . I chose the 339 for sev
eral reason s. First. unlike
so me op amps, it req uires
on ly a single power supply
and it operates in the 5-to
15-vo lt range of the 555 tim
er . Ifus is also the range of
voltages we may need for
other devices we add to the
system. and it is also the
range we are likely to f ind o r
ca n der ive from exist ing
power sources in the equip
ment to which we add the
monitor. Second. the 339
comes four co mparato rs to
a DI P for a low cost per sec
tion. Fig. 1 shows the pinout.
Finally, for basic compar
ator work, the chip is easy
to use.

Fig 1 also shows the basic
circuit for voltage compar
ison work. The 339 will drive

equipment bv sacr if ici ng it 
self -poor fellow . Nonethe
less. the fuse is a clue to
when we should think about
shutdown as our control
step. We pull the plug when
the co nd it ion is dangerou s
or destructive.

These four categories cov
er almost all the types of
detection and cont rol sys
tems you will encoun ter o r
develop Translat ing these
general ideas into prac tical
ham designs may seem to be
a complex task . However.
wi th just two or three ICs,
we ca n make a good start to
wa rd effective monitor ing.

take an action tha t w ill pro
tect the equipment.

There are severa l types of
cont ro l actions at our d is
posal. let's list them by cat
egories as a convenient way
to decide fo r each case we
run into what the best
system may be.

1 Self-adjustment. Al 
though this step is not prac 
t ica l for everv morutor. it is
relevant to m any and much
more co m m o n tha n we
m ight believe. Automatic
gam cont rol and autom ati c
t requencv contro l are just
two of the many se lf-co r
rectmg contro l ac t ions that
occur in ham gear. But in
most of the pl aces around
the shack tha t call for detec
t ion and cont ro l, au tomatic
ad justment wou ld be too
complex and costly. and of 
ten simply urmecessarv.

2 Automat ic Switching.
In some cases. an out-of
spec condition ca n be con
trolled by SWitching to a safe
mode of operation-per
haps a lower power setting.
We can go so far as to
switch the eq uipment off,
but let 's save th is possib ility
for a specia l ca tegory .

3. Warning If we ca n de
tec t a harmful cond ition
while it is on the borderline
of troubl e. we can take pre
vent ive act io n manuall y.
However. we need to catch
the p ro b lem p romptl y .
wh ich requires a warning
method that we cannot ig
nore. Bells. buzzers, l ights.
and sirens are all quite effec
tive in waking most of us.
These are so me of the eas
iest and mo st important sys
tem s to design

4 Shutdown. U ltimately.
the f inal safety measure is to
have our monitor shut down
t he eq uip ment before a
pro blem has the t ime to
cause a catast rophe. In most
instances we wou ld prefer
to keep the equipment go
ing if we ca n. but so me co n
di t ion s ca ll for tota l removal
of power. Thu s we have a
new way to look at the co m
mo n fu se: It monitors cur
rent and. in the event o f seri 
ous overload. it protects the

• •
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Some Practica l Circu its

l et' s begin WIth a pure
ham appl ication O n occa
sion, the plate current to my
final am plifier has risen to
dangerous levels- at least
to levels which threaten to
shorten the lifetime of the
tubes ThiS 1M .. occurred a...
tho tubes aged and lost their
perfect balance, as well as in
the case of a number 01
ca reless retu rungs. Not ing
tha t th e high volt a ge
d ropped w ith the rise in cur
rent , I added the circu it in
Fig b to warn me of ex
cessive current. The resistor
divider samples less than
4/10 o f a percent a t the
high voltage When the
voltage drops due to ex
cessive current, the 339 trig
gers the o scillator and a
transisto r switch tor the
warning lam p The 1OO-J,If
capac i to r i n the signal 
vol tage line counte rac ts
brie f vol tage drops caused
by norma l peak demands of
speech or CW keying. You
m ay have to experiment
with this va lue for your
system. Tht' object is to
have the monitor respond
only to the relatively slower
changes of current I set the
reference th reshhold of the
comparator by monitoring
the current level s at which
the compara tor t riggered
the system.

The ci rcu it is pl aced well
away from heavv rf fields,
with on ly th e low-voltage
signal line emerging f rom
the amplifier. The line is
shielded and well f iltered to
keep rf out of the monitor it
self The unit is in a small
box of its own behind a pan
el d irectly In front of me, so
that I cannot m iss the w arn
ing light - or sound. Perhaps
the most significant event in
the life o f this l itt le monitor
w as when it sounded off to

work in pieces of equipment
around the shack and house
here. A few have actually
prevented some expensive
disasters, and one is at work
keeping mv wash-and-wear
shirts from being wrinkled in
th e dryer.

use the com parator to moni
tor ac levels. The o nly pre
cautions in th is case are
these: fi rst. have a steady
m in im um load on the trans
former so that it wi ll t rack
cor rectly, and second, the
more sensit ively you want
to t rack, th e more fi lteri ng
you will need in the ac-to-de
conversion .

The )JY detector portion
of our system is most app li
cabl e to the last three cate
gories o f monitoring. For
cases in which we need
automatic adjustment. thp
comparator is not often the
best way to achieve our
goal . However, for au to
mat ic switch ing, w arn ing,
and shutdown, the defin ite
c ha nge of state o f the
comparato r is ideal to t rig
ger control devices such as
th e 555 timer. Moreover,
since changes in vo l tage,
c u rrent, re sistance, and
power can all usua lly be
converted into changes of
voltage, we can ef fectively
rnomtor most o f the impor
tant functions w ith in our
equipment.

The 555 timer has be
come an instant legend as a
versatil e t iming and control
devi ce. Fig 4 shows the pin
out, the basic rnonostable
and asta b le circu its, and th e
tim ing formulas for the IC
Since the output stage \.... ill
supply up to 100 m A o f cu r
rent, it is ideal for dri vi ng
la mps, relays, small buzzers,
sirens, and a host o f other
u n i ts . By c hai ni ng .'i55
stages, we can build delays
into the cont rol system to al
low for self-correc t ion o r
o ther fac tors. Too, th e 555
makes a excellent square
wave oscil lator for audible
warnings, and it can be used
to generate pulses for va ri 
o us applica t ions. Fig. 5
shows an aud io osci llator, a
one-shot pulser. and a con
t i n uous-pulse genera tor
as samples o f what the 555
can do.

With all these tools at
hand, w e are now ready to
look at some pract ical c ir
cu its, In one form or an
other, all o f them are at
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to cause the comparator to
change its output sta le at
the proper level o f the line
w e are monitoring.

Si milarly. by conve rting
ac vo ltages to a sa fe level of
de, as show n in (b), we can
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Fig. 5. Three typical 555 circuits. Top to bottom: audio
oscillator. one-shot pu/sef, pulse generator.

within safe li mits and trac ks
the line it samples. we need
not be too concerned in
these appl icat ions w ith the
exact voltage. In each case
we will set the reference
vo ltage for the other input
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itor discharges; hence. the
latch never faces dual low
inputs. The output o f the
latch. un like the 555 t imers,
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f ig. 8_A monitor with delay and cancel features.
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rial. The NAND gates art'
sepa rated from the co m par
ator so that they respond to
pulses crea ted by the ca pac-
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Fig. 7. An end-oi-cvcte monitor fo r ac equipment.

Fig 6. A n excess-currem-wemmg monitor.

end com pa rator m ight be
set at about 50 volts so that
a generator w ill not start
With even some of the pow 
er company's voltage o n the
line. The second 555 output
can be tied to the starting
circ u it ry o f the generator
through a rel ay. Other appli
ca tions of this ci rc u it for
both ac and de co nd itions
ca n read ily be imagined

As a varia tion o n th is two"
level ci rcuit, Fig. 9 shows a
339 coupled to a 7400
NAND latch Section #1 of
the 339 pull s the latch out
put h igh as its input voltage
drops below the threshhold.
w hile section #2 pull s the
output low as the voltage
climbs aga in . For reverse ac
tion, take the o utput from
the other NAND gate. The
input to the two compara
tors ca n be ac- or dc-de
ri ved. w ith the two sections
having any desired differen-

warn me of an over-current
cond it ion, and the fuse in
the high-voltage line refused
to blow. What that migh t
have cost me had the moni
tor not been in place, r shud
der to think about .

In case you m ay be won
dering abo ut my shirts, an
old but perfect clothes dryer
lacked a warning buzzer to
signal the end of it s cycle, al
though a light in the timing
wheel d id go o ff , Fig, 7
shows the answer to the
probl em s c reated when
so meo ne did not see the
ligh t go dark: Another 339
respond ing to the shutdown
t riggers a 555 monostable .
which In turn lights a ligh t
and sounds a buzzer tha t
ca n be heard throughout the
house. The mo nostable has
a variable durat io n of 10 to
40 seconds (it calcu lates at 8
to 32 seco nds, bu t most
electrolvtics are a bit leaky
and extend the time period),
A reset button allows o ne to
cu t the sound if nearby . The
input c irc u it uses the sm all
est 12-volt t ransform er I
could f ind, since the current
requ irements are m inim al ,
most going to the 1k bleeder
resistor and to the LED . The
re f erence pote nt iometer
setting is non-cr iti cal: about
midrange does well. The
goa l is to convert the slow ly
decaying vol tage from the
ac -to-de converter to some
thi ng sharp enough to t rig
ger the 555 reliab ly. By set"
ti ng the referen ce low
enough, the circuit w ill no t
fal sely respond to line-volt
age drops occasioned by the
centra l air conditioner com 
pressor when it starts to
compress

Fig, 8 shows a va riation in
the dryer theme. Compara
tor #1 senses a drop in volt
age and triggers the first 555.
This t imer acts as a delay so
that the condit ion has time
to correct itself before the
second 555 begins a cont ro l
cycle. If the co nd it ion does
correc t i tself. comparator #2
ca ncels the control ac t ion
by bringing the reset line of
the second 555 to ground.
For ac applicat ions. the sec-



Fig 9. A monitor \\';,h a latched output.
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pa rticu lar circu its and
components we use for our
svstems is the general con
ception of monitoring The
presence of meters and even
of lights may not suffice to
protect our equipment from
dangerous or ha rmful condi
t ion'). M,onitonng m ust have
a cont rol func tion as w ell as
a detection fun ct ion . It is
not alway') necessary for our
control systems to correct
the Situat ion as long as they
at lea st protec t the equip
ment from its effects . And if
the system requ ires action
o n ou r par t s, the warn ing
must be undeni abl e in its
effo rt to captu re and di
rect our attention to exa ctl y
the right p lace to make
adjustments.

Hopefull y, these ci rcu its
and ideas will bring us a few
steps beyond mere metering
(as im portan t as tha t may
bel toward more ef fective
monitoring What we save in
the long run lust might be
more than money.•

Fo r instance. adding a stm
ple counter to the lat ch
shown in Fig. 9 will reveal
the number of nrnes each
day that the power com
pany drops its ec part or al l
the way oul

These tew samples should
prov ide you wi th ideas of
your own for mon itor ing ci r
cui ts t o use around the
shack and house. (I add " the
house" because putting my
ham expe rience to w ork in
the laund ry room earned rne
several pomts toward the
new rig I wanted.I Thpre is
little magic in the BY that
some other comparator (or a
more gene ral op amp
pressed in to compa ra tor ser
v ice) cou ld no t p rovide ,
How ever. to the extent oos
sible in todav's moras') o f
prolifera ting le s, I t ry to
master (l few chips we ll and
use t hem e x t e n si v elv
Hence, the fa ith fu l 555
serves many purposes In my
shack

More important than the

"0.'

levels As an alternative. we
can keep the com pa ra tors in
the same order but usc NOR
gates for the latch. Any Ie
handbook w il l prov ide a
number of c ircuits tha t the
voltage comparators can
trigger for various tvpes of
control or warning purposes

1
'G... " •

..PU T

~., ". " .~••
• -"-. ,

" ..,. ,"." , •,," • '. r If...00
•

". J
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mo.
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rem ains high ,1\ long as the
low - o r O·volta gt' co ndi tio n
pNsists.

By reversing the positions
of the inverting and non-In
verting comparators, we can
use essentially the same e rr
CUlI to detect and control
voltages which exceed safe

Put a broad bandwidth 80M dipole in 24 ft with the
SLINKY DIPOLE'· antenna. Comparable low SWR. space
savings and performance on ALL HF bands. including
SWL and WARC. Complete kit; 2 special 4 " coils, 50'
RG-58/U coax. balun kit. roounting hardware and
instructions.Great forapartments. condominiums, motels
and vacation use. Easy set up and adjustment.

Ask for FREE antenna cotroanson sheet

• Just 6-3/4" x 2-3/8"
x 9-3/4"

• Microcomputer con
trolled

• Detachab le head

• 6 channels of
memory w ith scan

• Fu ll band scan

• 10 watts output 
also 1 watt low power

• Dynamic microphone,
internal speaker,
mobile mounting
bracket, and hard
ware included

SPECIAL

$2290 0

· 2 8 · 2 9.99 5 MHz, 10
kHz steps with -100
kHz offset

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace, M iami, FL 33176 ..180

Phone 305-233-3631
Toll Free 800-327-3102

CREDIT CARD HOLDERS MAY USE OUR
TOLL FREE ORDERING NUMBER

AZDEN.
PCS-2BOO 10-METER

MICROCOMPUTER FM TRANSCEIVER

567.95 postpaid lin USA)
Money Back Guarantee

Virginia Residents If j
add 4% sales tax ~

."..,

Blacksbu rg Group
Box 242 SUite 500
Blacksburg. Virginia 24060
703/95 ' -9030
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Proven uccess
Our best salesmen don't even work for kantronlcs

D€' 3r" S i rs :

1
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The Interface Is avallallie wltn software for six popular computers.
Hamsoft Is our original program for the APple II, 11 +. or lie; Atarl400 or
800; Radio Snack Color Computer,VIC·20,or Texas Instruments TI·99/4A.
Hamtext, our advanced program, works wltll tne APple II, 11 + , or lie;
VIC·20, or CommodOre 64.

The Interface and Hamsoft or Hamtext combtnatlon has put computer
Ized communications at a reasonallie price. Contact your local xan
tronlcs dealer or write us for more Information.

K~Kantronics
(913)842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044
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Rob ~COIt \\ Rllil \
If ill Ch""hm' ROdd
lJf>/,mere: OH ., 10I '>

A QSL Assembly Line
of Your Very Own

The problem: a stack of QSL cards as high as Mt. Everest.
Th e solution: a program that will make your TRS-80

climb the mountain.

•

A her a recent contest, I
got sta rted on the job

of filling in the QSl cards
for all the contacts wit h to r
t' lgn s tat ions that I ha d
worked, as is my poli cy , As
soon as I sta rted. I kn ew

that there wa s so m ething
wrong- I was slaving a way
f ill ing in the QSl ca rds and
t he TRS-80 wa s o nly wa tc h
Ing

Inst ead o f giVin g wavne
<111 my rnonev for Q SL

card", why don't I uve the
TRS-80 and the line printer
to print my own QSL cards
and have the computer fil l
them In while it is p rinti ng
the m?

It ser-med like a good

idea to me. so I set out to
wnte a program to do It
Sometime later. the pro
gram was Iirushed In Leve-l
II BASI C and I happrlv bp
ga n pri nting QS L ca rd ..

Aft er I ha d finished the

331
- ; I 3> ,

rr a
ase

410n,
m

'"...
'"see
SOl
551

Program li.s ling.

Hl POKE1642S ,e
Jll CLS
40 CLEAR aeeae
42 X$",- ,ft
4S OIHA$199)
Sll INPUT-CALLSIGN*;A$;IFA$= -ENO -GOT0154
711 INPUT*GMT- ;8$
8e G$., --
ge PRINTCS - -;: INPUT-DATE -;C$
l ell IFG$<> - -THENC$_GS :G$= _ft
11 9 PR INTDS - - ; : I NPUT- BANOft; D$
12e I FG$<>uTIlENO$_G$:G$= "ft
139 PRINTE$ ft - ;: I NPUT- RS/ T"; E$
13S IFG$<> ft "THENE$_G$ ,G$= - "
140 PRINTFS" "; , INPUT"MODE";F $
141 I FG$<>u TIl EN F$_G$ :G$=""
14 3 AS( I)=A$ +X$+B$+X$ +C$ +X$+D$+ X$ +E$ +X$+F$+X$
I H CLS
147 PR INT FRE(ZS)
l SI 1=1+1
lS2 PRINT -THE NU MBER OF OSL 'S TO PRINT NOW IS
I SJ G0T050
154 1... 0
ISS INPUT-NUMBER OF OSL 'S TO PR INT ft lP
157 IFI=PG0T05e9
179 LPRINTTABI29)"AKATEUR RAOIO STATION 
199 LPRINTTAB(18)CHRSIJl) -W B 8 J E Y*
210 LPRINTTAB(1 8)"W B 8 J E Y-
211 LPR INTTAB(l8) -W B 8 J E Y-
212 LPRINTTAB(lll)ftW B 8 J E Y-
23 9 LPRI NT - "
2J l G$= "ft; K_ l
2J2 FORJ=ITOLEN(AS(I)
2J 3 HS· MID$( A$( Ij , J , I)
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234 I I'H $<>X STHENGS"'G$+liS :GOT02 45
2J S ONKGOT02J 6 ,237 ,2J8 ,2J9 , 240 ,2 41
236 AS.GS :G0T02 44
237 BS-GS :G0T02 44
2J8 CS-G$,G0T0244
2J 9 D$-G$:G0T0244
248 ES.GS;G0T0244
241 FS·G$
244 GS. .... ;K.K+l
245 NEXTJ
259 LPRINTCHRS (39 )TABI19 1- Confi rminq The 050 With: 
26 9 LPRI NTSTRI NGS(57, CHRSI 24 011
2711 LPR INTCHRS (2S5 )TAB(15)CHRSI2551TAB(2S1CHR$(255)TABI

J5) CIlRS (255 JTAB(42) CHRS (2SS) TAB (49 JCHR S(25 S) TAB (56
)CIlRS(2S51

290 LPR INTCHRS ( 255) TAB (5) ft St ati onft TAB(l 5)CIIRS( 25S) " G
M T - TAB(2 5)CIlR $ ( 2SS1- Date "TAB( 3S1CIlRS (255 )" Ba
nd "TAB(41 )CIlRS (255 )" RS/T "TAB (46 )CllR$ (2 5S)- Mod e

"TA B(53 )ClIRS (2 55)
310 LP RJ NTCHRS ( 255) TAB(S) ASTAB ( 1 S) CIlR $ ( 255) " "B$TAB (2 5

) ClIR$ (255) " "CSTAB(35 JCUR S(25S) " "DSTAB(42)C HRS (2
SS) - - E$TAB (4 9)CIl RS (255 )- "FS" "TAB( 53) CUR$ (255
)

LPRI NTSTRI NGS( 57, CHRS(19 5 ) )
LPRI NTCIlRS( 29 )TAB(1 5J -Operator ' OTH : Bob Scott WB8
JEY-

LPRINTTAB(J9 )*lJ19 Cheshire Road -
LPR INTTAB(J 9) "Oelawa re . (DELAWARE

County)
LPRINTTAB(J8 ) -OHI0 4J el S U.S.A. "
LPRINTTAB (J e)CHRSIJ 9J -Tnx 050 7J Pse QSL ft
LPRINT- -
II'K- PTIl ENGOT0589
IFPEEK (J64 2S) =>50THENG0T055J
I _I+l: GOTOI57
LPRI NTCHR$( ll) : END
END
LPRJNTCIlR $(ll ) :GOT04 85



• Standard and
Computerized
Controllers

• Standard and
Computerized
Auto Patches

• Duplexers

more experienced p rogram
mers (an make vast im
p rovome nts o n I t. The pu r
po st' was to ge t the see d
pla nt ed. in hope s that you
experienced p rog ramme rs
might come up with some
real exotic cards (ho w
about a computer-eene rat
NI QSL co n test, wavne/L
and ,1 1,,0 10 "how o th e r no v
ic e pro g ramme rs t hat per
haps they might be able to
come up with a useful
program

Thi<; prouram shou ld be
conve rt ible to the BAS IC
use d in other cornpult'rs , .

~AO I O SH H IOI\l
8 J E V
8 _T E V
S _T E V
B.:rE V

- • • 4 ~

A",l:HEU~

.., B

.., B

.., B

.., B

•

• Repeaters
• Links
• Remote Base
• low Band VHF UHF
• Receivers
• Transmitters
• Antennas

S" ... t , on G M , D ~t ... F.."" ~S/T "''-'rl o@'

Hill .000 DO. 1""1. V\ .. '-N"l ..

Manufacturers of Quality Communications Equipment

MAGGIORE ELECTRONIC LAB.
590 Snyder Ave.. ..- 46 Phone (215) 436-6051
West Chester, PA 19380 Telex 499 0741 MELCO

T"" t'SO 73

WRITE OR CALL FOR OUR COMPLETE CATALOG

Sample QSL.

l)H,uo, I QI1<: IkItI Scott . !IBJ£f
!311 e-".'f "*
0.1 ."'"
~lO 1I3ll15 u.s.s,

than mmc I suggest vou
c heck you r p rin ter ma nual
to be sure.

Al first I bough t yo X .5 "
t rac tor-f eed form " to p rint
my ca rd" o n, but I soon
learned that they were too
large and bulky. Mo..t of my
cards go v ia the ARRL O ut
go ing Bu reau. a nd they now
cha rge by the pound. so I
a m using the hghtev t we igh t
paper that I have and uSing
the ..ctvsors to trim after the
prmting is done.

This program \v i1S wr it ten
by .-l no vice p rogrammer. I
am su re that m an v of v o u

After you ha ve the st ring
me mory a va ila ble a nd the
number o f Q SO s ente red.
\fOU are prompted ior the
next QSO's callaign. then
GMT On the next line you
w ill see a num ber whic h
re p resen t s th e d ate o n the
previous Q SO logge d and
the dale prompt If t he date
is the same for this QSO as
for the previous one. then
a ll that is ne ce ssary to do is
to hit the Enter ba r If the
date i ~ diff e rent , tvpe in the
new d a te before h itt ing the
Ent er bar. Use the same p ro
cedure for band, RST , and
mode.

Afte- r you ha ve entered
the lo g d a ta fo r ,1 11the QS Ls
you want to be prin ted o r
the nu mbe r in the lo p le ft 
hand corne r app roaches
zero, It is time 10 pnnt the
QSl cards for the QSO.. in
memory. Th is is d o ne when
you ha ve t ht' c allsi g n
p rompt b y en ter ing " I: nd'
You w ill then get a p ro mpt
asking for the number of
QSls 10 be printed . This
nu mber is available from
t he to p righ t-ha nd corner o f
the screen. Just enter tha t
n u m ber a nd the p rinte r
takes over. and you can go
back to the receiver while
the printer is busy p rinting.

If you r p rinter does no t
ha ve graphics o r elongated
o r conde nsed p rint, vou w il l
want to m ak e the following
chanaes in the print ing rou
nne. Omit lines 2bO a nd
331. Delete the CHR$(Jll in
lint' 190 , Next ta ke ou t a ll o f
the CHR$(2SS) in line s 270.,
290. a nd 310 a nd delete the
CHR$(29l in line 350. If you r
p rinter does have graph ics
and elongated and con
d e nse d p rint , it is pos-able
tha t t he soft w are com
ma nd . CHR$( Nl, is di ffe rent

take rhts number down to
zero u nless you wa nt to
crash the p rog ram. Unde r
the amount o f st ring space
a va ila ble is thf' number o f
QSOs that vou ha ve e n
tered into memory. This
number \.... iJl be needed
later.

contest logs. there- seemed
to be two im p ro vemen ts
neede d. One was that it
took 4S se conds to pr int
each ca rd. w h ic h mea n t
thai I had to wa lt for tht'
printer to finish so that I
could enter the data fo r an 
other QSO, The second was
that the d a te. ba nd , mode .
and report were qu ite of ten
the same fo r e a ch QSO. in
whic h case I wanted to h it
only the I nter key instead
of having 10 tvpe in all of
thai into ior each QSO
when it was the same as fo r
the prev io us one. 1 he f irst
prob lem was solved by us
ing a rrays in the input stale
merits. and the second was
done with Irne 1·13 in the
program Ilst mg

Let's go through the pro 
gr<11ll so 111<11 yo u ca n mo d 
ify it accordi ng to the
amount o f RAM a nd graph
In ability of vour printer
On power-up ot your TRS
80 you are allowed so
spaces for str ings, Th is w ill
no t be enough for this pro 
gram , In lint' 40 I have m
creased to 30000. This Imp
will have 10 be adjusted ac 
cording to the amount of
RAj"" tha t you have avail 
able. It will be w ry e asy to
"l't' when vou have m ad e
the nu m be r too high-you
Will see " o ve rf lo w in Ime
40" when vou trv to run the
program If this ha p pe ns,
just reenter line 40 using a
lower nu mbe r In Imp 4S I
ha ve se t the dimen s ions o f
the arra y to e nter 100 QSl
cards 10 be p rinted at one
time. However, I wo uld not
suggest p rinti ng that rnanv
at o ne time. as the more
you e nter into memorv. the
longer it tak e s for the ca ll
sign prompt to re tu rn . wha t
I do is enter one page fro m
the log book at a lime. then
p rint the QSl ca rds before
going on to the ne xt page .

Lines SO th ro ug h 140 in
pu t the log data fo r each
QSO. After the info for the
first QSO is entered. you
Will see a number in the top
nght-ha nd corne r o f the
screen. This is the a mou nt
o f st n ng space le ft , Do no t
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Get Accurate with the
Digital-G rid Power Meter

Your final input power is instantl y accessible
with this eas y add-on.

LEO VOLT II[ T( II
OT02~ .V

TO CURRENT
"USURH.~ "T POINT

mum voltage or current It
will see co rrespo nds t o the
h ighest lEO ..hown. The
unit p ictured here had the
highest LE Os corresponding
to 1000 volts and 1000 mAo

The LE D voltmeter con
nected to the voltage-moni
toring channel consists of a
sim ple zero-to-t. z-volt sen
sor. An adjustable voltage
divider is used to scale the
plate o r collec tor supply
voltage to thf' 1 2-volt range.
A sim ilar cirruu is used for
the current channel . but the
U 0 voltmeter sensit iv ity is
increased so that the ap
proximately Y4 volt (250 m il 
livolts) is th,' full -scale sen
sitivlty.

A schematic of the meter
is shown in Fig. 3. Resistors
R1 and R2 art' selected ac
cording to Table 1 for vari
ous supply voltages. Note
that R1 is shown mounted In

the rig In t tus way If the lead
from the rig connecting R1
with R2 acciden tallv shorts

\.tD IA

LED lEI 28 U " B ~B 6B 18 88 ~8 c e

..

....

..••

LEO ~OLT"EfE"
o TO I Z vOL.T5

TO \IOl.U G£
"US""E..ENT POINT

direct lv. For example, if
LED 8A (on the vo ltage
scale) and LEO 5B (on the
current scale) are the two
h ighest LEOs encraized.
their intersection tell s you
that t ilt' input power is 400
Watt s,

A block diagram of the
meter is shown in Fig. 2.
Two simi lar lE 0 voltme te r
channels are used, one to
measure plate current (o r
collector current) and the
o ther to measure plate or
supply vo lt age. Each chan 
nel is independentlv cali 
brated so that t he maxi -

In the tune o r kev-down po
smon. but al so as you ertber
ta lk on SSB or key the rig in
CW, I wou ld not go so far as
to c laim that it shows peak
envelope power- PI P-on
SSB, but it com es verv
c lose!

The meter operat es m a
singlt' sim p le m ode. After
connection and calibrat ion.
sim ply find the highest L~ 0
energized in both columns,
trace to the mtersecncn.
and read the mput power

,., _.
,~ .~

"'TO B. ,.. " ~,.... "
,.

"'" "2 *
~OlTA GE

C~A ~NEl .. ,~ ' 00' '00'.." .. " 11 1*

" 0

9000

eoo O

roo 0

60 0 0....•• ~000i
400 0

'00 0

.000

.00

Tabfe 1. Voltage channel divider and calibration resistors.

o 0 0 0 0 0 0 0 0 0
2 , 4 5 , 1 e 9 10

4 ..PERU

Fcc regu lat ions sl i ll re
qurre measurement of

the input power to a rig.
1his is normally accom
pli ..hed by multiplying the
plate vo lta ge times the
plate current and add ing to
It a few Watts for ..creen
power and dnve power if
these are appli cable.

The UO power meier.
whose fa ce pla te is shown in
Fig. 1. providev a d irect
readout o f the plate or col
lec tor mpu t power not o nlv

Fig. 1. Faceplate of power input meter.
50 73 Magazine · June, 1983

Fig. 2. Block diagram.



Front paneJ o f the LED power input meter. (Pho to by Jerry
Goldman Kl NPEj

Fig. 3. Schematic. 10, IC2-LM 391 4 (Radio Shack 276
1707). A fl o ther resistors V2 Watt. All capacitors 50 V dc.

vol t s, and re connec t the
le ad at pomt X which you
previously disconnected

With the rig of f, attach
both the ground lead and
the B+ end of R1 to ei ther
the high voltage of your rig
o r any other Simi la r hsgh
vol tage supp ly. 1eke a stan
dard voltm et er and also
connec t to the same high
voltage supply. Next , turn
on the high-voltage and +5
supplies and adjust R2 so
that the pro per LE D is ener-
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10 the 5-vol t supply. Set R5
to its m idpoint .

Now apply the 5-volt sup
ply and check that you can
sequent ia l ly light each of
the LE Os in each of the
channels by turn ing R2 and
R3. Assuming that you r an.
it mea ns that eac h cha nnel
works and vou are n-adv to
ca librat e the system.

To calibrate the volt age
channel, turn o ff the 'i -volt
su p p l y, di sconnect the
jumper from TP1 to the 5

rc
CU Mlif to T
P'C~ · OH

P<l'toT

marked with half -inch mtcr
val .. (such as K & [ 10 X 10 10

the half inch) IS glued onto
the plast ic for the scales A
clea r plasnc spray or draw
ing f ixat ive can be applied
to protect the writ ing.

You ca n scale the meter
to match your rig. As an ex
ample. for a typical vacu
um-tu be rig using 8(X) volts
and around 250 mA, the
voltage scale should be left
at 1000 vo lts maximum but
the current scale changed to
500 mA maximum. To do
this, sim ply relabel the cu r
n-ut scale so tha t LEO 1B
co rresponds 10 SO rnA, 2B to
H X) rnA, 3B to 150 m A, and
so on until 100 corresponds
10500 n-A.

When you divide the cur
rent scale by 2, you must dr 
Vide the power curve labels
by 2 'l heref o re . t he
1OO-W att curve is now la
beled 50 Walts, the 200
Walt curve relabe led 100
Watts, and so on. If you
reduce bo th cu rrent and
vol tage scales by 2, the
power curves go down by 4
Ii.e.. 400 Watts is relabe led
100 Watts).

After construct ion, the
checkout and ca librat ion
should take only a few min
u tes. D o uble-check your
w iring and look for ext ra sol·
d e r splas hes, es peci ally
around the IC socket s. D is
connect (unso lder) the wirps
at points X and Y (Fig. 3) and
connect both TP1 and TP2

to ground. the c u rre n t
drawn will be Hrruted by the
value of R1 If you are using
a tube transm itter: CAU
TION -HIGH VOLTAGE.'

You will have to look at
the sche matic of your rig to
fig ure ou t where to connect
tilt' cu rrent channel. M os!
ngs, tube or t ransmitter, USt'

a meter w ith one "ide con 
nected to ground, in which
case the cu rrent connec t io n
lead probably gOt·s to tho
top (non-grounded) side of
the meter. A typical connec 
t ion is shown in Fig. 4 , To
check that the connection
pomt you have selec ted will
work . connect a voltmeter
betwe-en the point and
ground, No cu rrent should
correspond to zero volt s and
maximum current to at least
II. vo lt (250 millivolt s).

Co nst ruct io n of the meter
is not critical. A 6 V, " x61iJ H

pla st ic panel wa s used as
the facepla te wi th the two
sets o f LEOs m ount ed on
liJ-inch cen te rs (Fig 5). To
avoid the use of a custom
PC board, a general-purpose
board such as Radio Shack
276 -1 70 provides a good
chassis for co nstruct ion. A s
usual, sockets for the two
IC.. <ue recommended to aid
in t roubleshoot ing, if neces
sary. The layout used for the
breadboard of th is m et er is
shown in Fig 6.

Aftl'r drilling the holes for
the U 0 .. on the front panel ,
a pu-ce o f graph paper
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ICOM Handhelds
Th. Transc.ivffs. The IC-2A teanses
lull cowerage of Ihe 2metel ham band.
ree IC·]A covers 220 to 224.99 Mhz.
and me IC·4A. 440 to 449.995 Mllz.
Each comes With Bp·3 rechargable
baller1, ACwall charger. flu antenna.
earphone, wr ist strap. and bell chp.
Accessories are in terchangable. Slide
on. removable ballery pack allows
quick change and ma y be charged
while removed from transceiver,

1 mefers: Re,ular SALE
IC-2A .15115. 2m HI/batt /wall cgl $ 23950 2l4'\
IC·2AT .l5/1.5w 2m Hl/ball/cgllnP... 269 SO 21gtl
110 MHl :
IC-]A 220 HI/batt/ wal cgr 26995 229"
IC·]AT .I5/1.5w 220 Hl/batt/cgllnP 29995 239"
440 MHl:
IC-4.\ .l5/1.5w 440 Hl/batt/wall CII. .. 26995 229'!
IC·4AT .151 1.5. 440 Hl/ball/egllnP 299,95 239"
Hand-held AcceSlor;es: Rqular
BC-25U hila IS-hour wall chargtl $10"
8C-30 1115-hour drop·ln chargtr lor BP·213/5 6goo
8P-2" 450 mao 7,'lv Iw extended bme battery 39'0
8P-3 h lra standard 250ma 8Av 1.5wbattely 29!"
8P-4 Alkal ine batte rycase 1210

8P-S' 450 mao 10,8v 2.3whigh power battery 4910

"Be·30 requ;rf"(J 10 charge BP-1 & BP-5
FA-2 Extlil 2m fle~ i bk! antenna I(llIO
CA-2 Telescoprng lA·wave 2m antenna I(llIO
CA-5 "'· wa~ telescoPIng 2m antenna Irs
CA·3 u na 220 lle llblt antenna 9lf

CA-4 Extra 440 1Ie~lbIt amenna 9"
Cp·I Cigarette ~ghter receptece cllarger lor 8p·3 .. 9'0
DC-I OCopeutJon module I'P"
HM-9 Speaker/flllCrophone ]4..
LC-lA Leather case 'II1thouI TIP culoul ]4tl
Lt- lAT Leather case W1th TIP clJtout ]4K
ilL-1 2m 2.3110. HTamplifltf (Reg. $89) SALE 79"
ilL-25 2m 20w HTampldier (Reg. $199"'1 SALE 179K
Marine bdnd:
IC-MI2 12 ch Manne hand-held SPECIAL$199"
M;~c. acce~~or;es :

24· PP 24·prn accessory plug $ 4110

BC-I0 Memory back-u p; 551172017301740 8\0
BC-20 Nicads & OC· DC charger for portables 5710
BU-l Memor1 back-up: 25A/290A/490A 3110
(x·2 Relay be l w/ marker; 720AI7301701 3401

HM-3 Delu_e mobile sue, specify radio IJlO
HM·5 Noise earn mobIle microphone. 4 pm .•. .. .341t

HM-1 Amplified mobile microphone. 8 tJln 2goe
HIIl -g Touch·lone mit; 255A126OA. 8 PIn ..,..
HIIl ·IO Scan mit.; 255A126OA/29OA125A 3~

HM·l1 Scan mit.; 490125AJ290A 3~

HM·l' ScannlAg/TlP mic; IC-25-'/45A 4~

SM·2 4·pin elecnet desk microphone; 5510 39'"
511-5 8·llIn electret desk mlc.; 251"/ 451" 39'"
Mobile mount speedy radio 19"

, , . - I" -"""--• • •
" . ,~ ." - <,•• • •
I -• -- --e J ) • .J• •J

•

HOU RS: Man lhru rr j 9·5:30;Sat 9-3
E-X-P-A-N-O-E-O WATS HOURS
Milwauki e WATS hne 1-800-558-0411 answered
evenmgs until 8:00 ern. Monday thru Thursday.
Please use WATS line lor Placing Orders
For other mtormanon. etc. please use Regular hne.

Shortwave receiver : Relulal SALE
11-70 IOOKHz·30MHz digita l recewer ... $149 00 649t l

(1·257 FM unil ........................ 38.00
Fl-44 455 KHz SSBmter ••••••••••••. 159.00 12901

FL-63 9 MHz 250 Hz CW htter••.••••• 48.SO
SP-3 EIternalspeaker 49SO
(I-299 fCI{ ·70l 12VoO!lon.. _....... 995

Reaulal SALE
IC·25IA' 2m FM/SSB/CW Xcvr/AC ps $749.00 59901

· $50 Factory Rebate until 5·31·83
IC·55ID 80w 6m Xcvr 699,00 599"

PS·20 20AsWitching ps/spkr 229,00 199'1
CF·I Coo!i!'IfE Ian lor PHO... ... .. . 45,00

(1-106 FM~aptor 125,00 II ltl

IC-45IA 430-440 SSB/FM/CW Xcwl/ps 89900 76901

IC-451A1Hir;h 44Q.45O MHz Xw/ps 899.00 769"
AG·! 15 db preamp lor IC-451A. ... .. 8900 7901

VHf/ UHf fM ; Rer;ular SALE
IC-25A 2m.25• . up-dn· ttp mlc.grnIedsS359 00 319"
IC·25H as abeve, but 45 watts 389.00 349"
IC·25A '12modll;25• . tip mit. red Ieds 34900 219't
IC·45A 440 FM _cvr, lOw, TTP mit ..... 39900 359"
IC·120 12 GHz FMmobile ,........ IBA
RP·1210 12 GHz. lOw lepeater........ . TBA
IC·22U lOw 2m FMnon ·dlgl tal xcvr.... $299,00 249'1

(1· 199 Remote frequency selector.; 35,00
IC-471A 430-450 MHz, lOwbase..... .. TBA
RP-3010 440 MHz repeater.. ... ....... .. TBA
IC·290H 25w2m SSB/FMXcVI. TIPmlC 54900 489'1
IC-560 lOw 6m SSB/FWCWxcvr 48900 439'1
IC-490A lOw 430-440 SSB/FWCW Xcvr 64900 579'1
VHf/ VHf Porlabl,.l : Relular SALE
IC·202S 2m port. SSB XW. 3w PEP $279.00 249"
IC·5OS 3110. 6m port SSB /CW Xcwr 44900 399"

8P-I0 In lernal nltad batler1 pack ... 19SO
8C-15 ACcharger ...................... 12.SO
(1·248 FMUllll.................... .... 49 50
LC-I0 Ieatner case 3495

IC-3PS Powel supply .............. .... ... 9500 89'1
IC-20L 2m amp. l Ow PfP 01 FM 98,00 8901

IC·30t 432 amp. lOw PEP/FM 105,00 94' 1

~ - -. --- , ,
...... .... := ~ -
~ .'- ..._-_._---
~ --- •. ~ I .. - - - r"i -',-,- -J ,- J ~ J , - -- , -0 o o -, ---- -,

J - ---

Hf Transceivers: Relular SALE
IC-730 8·baod 200w P£P Xc vr w/ mlc ... $829.00 649"

Fl·30 SSB filler (passband luning}.. . 59,50
Fl·44 455 KHz SSB hlter 15900 129"
Fl·45 500 Hz CWhlter 59.50
(1-195 Marker unrl. .. ... .............. 3900
(1-202 LDA intffiace; 730I2KUAH·I 27.50
(1·203 150 Hz CWaudIo nner 3900
(1·205 Transverter SlIlitchrng unIt. .. 29.00
HII-IO MobIle sun mlcroDhonf. ..... 39.50

Rel ular SALE
IC·740· s.bano 200w PEP xcvr .. •. ... $1099,00 949'1

· p1U5 FREEPS-740 Internal power supply &
S50 Factory Rebate unliI7-31·83

1e-74O Internal power supply 159.00 149"
(1·241 Marker umt.. ................... 20.00
(1·242 FM Um! .•. ••.••••••••••••••••••• 3900
(1·243 Oectrtnc keyer unrt ....... ... . 50.00
Fl·44 455 KHz SSB 1iIIer. .. .. . . .. .. . .. . 159.00 129K
Fl·45 9 MHz 500 Hz CW!l1ter 59.SO
fl·S4 9 MHz 270 Hz CW !liter 47.SO
fl·52 455 KHz SOO Hz CW liller 96.SO 89"'
fl·53 455 KHz 2SO Hz CW Illter....... 96.SO 89"'
118·12 MobIle mount ................... 19,5O
HY·IO Mlblle scan microphone .. ..... 39,SO

IC·12CA 9-band Xm/ .l·30 MHz Rc vr $1349.00999'1
Fl-32 500 Hz CWfilter •.••.•. .••.•. .•. 59.50
fl ·34 52 KHz AM filte r 49.50
M8-5 Mobile moun!.... ...... .... ...... 19,50
IC·7072 transceiver unrt, 720A/R·70 1l2,50

Common acceHories: 720/730/740 Relullf SALE
PS·15 hternal20Apower supply $149.00 134"

U>144 Adaptor; CF·l /ps·15 6.SO
CF·I CoollAl fan lor PS-15............ 45.00

P$--20 20A sWitching l» . /speaker ..... 229.00 199"
CC-I Adaptor; HF radlo 'to PS-2O 10.00
CF-I CoollAg Ian lor PS·2O.... . .. . .. . . 45.00

SM-5 8'Pln electret desk mit ............ 39.00
SP·3 hternal speakel .................... 49.SO
Speaker/phone patch lsPecrtY radIO) 13900 129"
AT·lOO lOOw 8·band alJtomabc ant tUrlef 349.00 3HK
AT·5OO sao. 9-band alJtomabc ant tuner 449,00 399'1
AH-I 5·band mobile ant w/tuner 289.00 259'1
Hf Linear Amplifier Regular SALE
IC·2KL 160-15m/WARC sohd sta te linear 1795,00 1299

.... 5 .... L,sr of Ad.er'osers on page Il ~
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Daniel J. Craham WA 6CNN
251 73 Van Leuven 5lrf't'1

Lorna Linda CA 9lJ.~4

Diary of a Partially-Sighted Ham
Eyesight is not a black and white issue.

Here are some tips for hams in the grey area.

•

liS tand by a second; let
me get my nose down

to my S-meter and I' ll give
you a signal report."

A s a partially -sighted
ham. I've said this and sev
eral other standard phrases
many times as I've gone to
special lengths to operate
my gear. Just for reference,
my vision is rather l im ited . I
am tota lly blind in m y left
eye and have abou t 20/400
vision in my right (that's with
glasses; without them. for 
get it).

In amateur radio. as in
everyday life, most people
think of eyesight in a binary
way: either a person has it or
he doesn't. The issue of eye
sight. however. is not black
and white. It is, in fact. a
continuum of grey s. Part ial
vision can range from slight
nearsightedness to reso lu
t ion loss so severe that the
person can read on ly foot
high letters at eight inches.
M uch has been written for
the blind ham, and that is as
it should be. I write here for
the partially-sighted ham. the
one who, even with glasses.
cannot read easily, cannot
drive. or cannot recognize
people at any distance.

The part ially-sighted, as a
rule. do not like to be
treated as though they were
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tota lly blind. because they
are not. At the same t ime,
they cannot function as a
fullvs tghted person, be
cause they are not. Being an
amateur with partial vision
has presented some rather
unique problems and some
rather intriguing solut ions.

There are five basic areas
where the part ially -sighted
ham needs assistance: read
ing meters, reading frequen
cies, reading cont ro ls, log
ging, and QSLing, There are
two methods for making
these easier to dea l with for
the amateur with partial vi
sion: Make it larger or make
it brighter. Let 's look at each
of the areas of diff iculty
w ith these solut ions in mind.

Read ing M eters

It seems as though the en
ti re hobby revolves around
what any one of several
meters reads There are an
tenna-rotor meters, Srneters,
swr meters, etc. With few ex
ceptions. one must be able
to read them to practice the
hobby successfully. To read
the meters on my Yaesu FT
101 B and my rotor. I use a
large five-cell flashlight. a
police model equipped with
a very bright beam. That ex
t ra illumination is enough
for me to judge the relat ive

position of the need les. If.
however, I need an exact
reading, I use magnif ication.
At the Rand Co rporation.
about twelve years ago. Dr.
Samuel Cenenskv devel 
oped a simple method for
the part ially-sighted person
to get a lot of magnification
at d istances from six inches
to many feet. This is useful if
you cannot or do n't want to
get your nose right next to
something. The idea is to
take a sm all hand-held tele
scope or pair of binocu lars
and bring the focus much
closer than it normally is. To
do this, you simply place a
posit ive len s over the o bj ec
tive end of the instrument.
What I have done is take a
Bushnell Minocular tel e
scope, which is an 8 x 20,
only fou r inches lo ng. and
mount a posit ive three d iop
ter lens at the end.

I took the suppl ied lens
cap and cut the enti re top of
it out. leaving just the sides
and a one-eighth-inch lip at
the top. I obtained a lens of
the proper size from Ed
mund Scientific Co., glued it
on the cap. and slid it over
the end of the telescope.
Now I have an eight-power
te lescope that is in sharp
focus at seven inches. Exact
ly what the optometrist or-

der e. d. As you va ry the
power of the lens you place
over the end of the scope.
you change the d istance
where it comes into focus. ,
have another te lescope that
f its the same purpose; how
ever, it is a ten-power and
manufactured especially for
the partially-sighted. This in
st rument focuses from nine
inches to inf inity with a very
long - range foeuser. It is
avai lable from Sam Walters
Optica l, 412 West Sixth
Street, los Angeles, Cali
fornia 90014, and costs
about $75.

Back to meters. Using my
sco pe I can read any meter
as acc urately as I need to ,
There is another way to read
a meter -bring it closer. An
swr meter with a remotabJ e
head is particularly useful.

Read ing Frequencies

On my rig, w ith no digital
readout. I use my fl ashlight
or te lescope. The newer digi
tal rigs are of special advan
tage to the partial ly-s ighted
ham. W ith these there is no
guesswork as to your fre
quency. The transceivers
with green displays are more
visible than o nes with red
d igits. Green is much easier
to see. Some of the digital
rigs are also broadbanded; it



is wonderfu l because tuning
up a rad io is o ne o f the mo re
d iff icult tasks for the partia l
lv-sighted operator.

If your vision is bad and,
like me, you are stuck w ith
an o lder non-digital r ig, you
can use either more l ight or
more magnification. Cali
brating the radio accurately
is a b it t ricky, but with the
telescope it is easi ly accom
plis hed . I cannot emphasize
enough the value the tele
scope with the add-on lens
has been to m e and many
o ther v isual ly-handicapped
peopl e I know, I st rong ly
urge ham s w ith vi sual diff i
cu lt ies to get one.

Reading Controls

Here the pa rt ial ly-sighted
ham can come into his own.
Any person with limited eye
sight ha s had to memorize
many d ifferent things that a
no rma lly-s ighted p er son
never thinks about. For in
stance, I have memorized
the touchtonet v pad on my
telephone. No b ig deal, you
say. Well , I am the only per
son I know w ho can dia l one
without l o o k ing at the
phone. If you have vision
problems, you have pro b
ably already memorized al l
the cont rols on your radios.
It's easy and a l ittle opcr
ating time will let them into
you r mind. Again, the tele
sco pe or magnifying glass
w i ll m ake t hem l arge
enough to see and rn ern 
onze.

If you want to know the
position of a rotary co nt rol,
simp ly p lace a small piece
of tape on the m ark on the
knob. This will a llow you to
feel the control's position
without having to strain and
look.

logging

Thank s to the FCC's re
laxed logging req u irements,
logging is no t t oo d iff icult .
You m ust alw ays log a l l
tbird-oartv t raffic, though.
What I did was get a printer
to prepare me a pad of
paper w ith ve ry heavy l ines
that w ere spaced about
three-qu arters of an inc h

apart. They are ru led the
lo ng wayan fourteen-inch
paper. You m ay be ab le to
use a regular log book, but if
not, try this a lternat ive.

Th is brings up read ing
and writ ing. There are a
number of w ays a pa rtiallv
sighted amateur can w rite
and read books and QS Ls.
The most inexpensive and
easiest is to use a magn ify 
ing glass o f so me sort. I w ear
glasses, so I found a small
je\.. eler's magnifier that fits
over my glasses. It is eigh
teen power and al lows me
to read anyt hing I want or
need M agnif iers come in a
plethora of sizes and
powers. The Jensen Tool
Company of Mesa, A rizona,
and US Business Specia lt ies,
348 48 Yucaipa Blv d .,
Yucaipa, California 92399,
both carry a large line of
jewelers' loupes for use with
and w ithout glasses,

Another key to logg ing
and writing in general for
the partially-sighted ama
teur is to use a w riting instru 
ment w h ich produces w rit
ing you can see , I cannot see
penci l w rit ing at all and can
not see ball-point very well.
The new generation of
broad-li ne pens is just the
item for us. Pens l ike the
Fla ir, Pentef. and Pilot are
heavy-lined and easy to see.
If you still have difficulty,
use a mark ing pen and have
the print er m ake even wider
l ines o n your log forms. It's
nice to have the printer
make up so me forms for
t raff ic handling, too. I can
not use the sta ndard A RRL
t raff ic forms, so I had one
blown up fou r times as big.
They are a bit cum berso me,
bu t they get the job done.

QSling

The prob lem a partially
sighted ham is most likely to
run into with a QS L card is
size. M ost o f the cards are
just t oo small f o r you to
w rite you r information on
the back if you w rite with
large letters or use a heavy
l ined pen. M y sol ution was
to get my local printer (he
gets a lot o f business f rom

me, as you can guess) to
m ake me some cards with
large enough spaces to w rite
in. The maximum size a card
can be and go through the
US Mail is 425" by 0" . That's
a pretty good sized ca rd .

If you have a com puter,
you might get creative and
have the com puter place all
the information on your
card, leaving no w rit ing for
you. By the w ay, the tele 
scope I mentioned ea rlier is
perfect for reading a CRT or
co m pu ter printout.

VHF and UHF

For the partia lly-sighted
ham, VHF and U HF are a vir
tual snap. It is now rare to
f ind a rig for these bands
th at doesn't have a d ig it al
reado ut. Bew are, though,
for som e radios have auto
mane dimmers; if you get
too cl ose and cast a shadow
over the d isplay, it w i l l d im,
mak ing it even harder to
read I've found that the
best radios for two meters
are those w ith separate co n
t ro ls for megahertz and hun
dreds and tens of k i lohertz.
With these you don't even
ha ve to se e the dis 
play - just count the clicks!
The rad io s w ith one-knob
freq uency control aren't as
easy, bu t they st i ll have
clicks to count for the per
son who cannot easily see
the display.

Fo r the v isua l ly-hand i
capped ham, the ha nd-helds
are a boon. Since we, for the
most part, canno t drive, we
do n ' t have m o bile ri gs.
Don't hesit ate to use your
HT in othe rs' ca rs and on
buses.

Speaking of H Ts, some of
the new synthesized ones
are w onderful for the par
t ia lly-sig h ted h am a nd
others are a rea l pa in . The
ones with the LCD and :'ED
displcvs are f ine rigs (many
features, etc.), but they are
hard to read if you have low
vi sion . Much easier , al 
though with fewer func 
tions, are the synthesized
hand -helds with th um b 
w heel sw i tc hes. Ev en
though I cannot see the

numbers on my Tempo S-5, I
have no t rouble dial ing up
f req uencies by cou nt ing
c1icks(as lo ng as I remem ber
where I was when I started
cl icking).

Const ructio n

I have on ly ventured into
the areas of co nst ruct ion a
little. There are some draw
backs to using a soldering
iron an inch from your nose,
I have found, however, tha t
wire-wrap methods are quite
useful and can be handled
by someone with low visio n.
Dea ling with high voltages
can be a problem; if you are
careful. very careful, you
can handle the problem.
The new digita l multimeters
are great for the pa rtially
sighted ham . One other
thing: Keep especial ly good
tabs on polarities; if you m ix
up plus and minus with
severa l hund red vol ts de.
you've got prob lem s.

When it co mes to con
st ruction, I have little real
advice. I do very little but I
know tota lly-b l ind and se
ve re ly -handicapped ham s
who do a large amount of
building You must judge
your ow n v rsro n limits and
act accordingly.

Conclusions

The world of amateur
radio is particularly suited
to the pa rtia lly-s ighted and
blind. They cannot parti ci 
pate in o ther forms o f enter
tainment as readily as those
with normal vision There is
no th ing w rong w ith thei r
ears o r voices, however.
From AM to SSTV, the ent ire
spec trum of ham radio is
open to the pa rtially-sighted
ham. In emergency wo rk,
A RES, RACE S, and w ith Red
Cross, we m ak e wonderfu l
base stat ions. If you are
partially-sighted and have
been limit ing you rself. stop
it! You r only l imit is w hat
you make it.

If you know so meo ne
who has low vision, interest
them in amateur rad io; they
w ill d iscover an enti re world
t hat they don't have to
st ra in to see,.
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Hot-Spot Metering
Automatically!

Here are money-saving designs that will let one meter do the
work of several. Keep in control and keep your change, too.

,

An external v'ew of the dual-vo/tilJje power .\{/pply~hown in ri~. 2. The meter alternately
read s the positivt' and negativ'e voltage.\ whife the LfOs to the right indica te which rea d ing
is on me meter ..ca fe. Iiw m 'itch bet .... een the LtDs permits fhe user to fad.. the meter onto
the desir!-"{/ vo ltage.
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M etenng is one of the
bevt ways to monitor

the o peration of almost ,my
piece o f equipment in tilt'
shac k However . mete rs
have two faults whic h have
suppressed their uSP In

home-brew ha m gear: They
a re e xpensive and they are

la rge . Even the least expen
sive pane l m eters cost eight
to ten dollars each. and
surplus mete rs in the cor
rec t ra nge and Sill' ru n as
much o r more. l f t hat were
not enough to cut dow n our
use o f them (and I t IS

enough), meter s al so take
up largt' an'a,,> o f panel
space In this age of nunia
lure electronic s. we of l en
do not want to wash' cp ace
for ju st ,I fe w meters TtH're

a re it ft,\\, lines o f t inv me
n-rs. but the y are- ha rd 10

read .
There <He COm p rOlT liSPS.

we can, ,IS d o mos t equ ip
ment rnanufac.ture rs. uve
om' meter and manual fv
switch func tions However.
th is o p t io n al so has draw
backs. Ordi narily . we leave
the meter se t to registt'f the
most important value - rl'l 
a tive output or plate cu r
n -ot. for example - and we

hardlv ever lo o k at the re 
rna tmng va luc-, Sorm-thiug
( ,1Il go vcrv wrong insidf' a
piece of equipment. and we
might not know it u ntil
much too late.

If o nly we h,1<1 a meter
\vhich cou ld switch Ih t-' If
automat icallv from fun c
tion to fu nction, WP cou ld
keep track oi ,Ill parame
ters WIthout raising a finge r
We might also add a switc h
10 lo c k the me-ter on ,1 sin
g h- readi ng in order to m.rke
adjustments. ldeallv. whe n
we retu rned the swill h to
Auto. the nell' wo u ld pick
u p where it k-It off. Tht· ru
cuit for accompli shing this
t ric k sho u ld be fai rl y si r n
ple . o r <I t least stra ightfor
wa rd , so that we can adapt
It to any number of devices
we m ight b u ild But , alas.
th is is probably to o much to
a sk o f ,1 c irc u it.

Au to ma lie Meier Switching

In fa ct . the t rick is eaw to
perfo rm With a combine
non o f ICs - CMOS d igital ,
linear. a nd op amp - and
t rans istor swit ches, we can
deve lop any number of
switc hing sche me s for me
tNS , Fig 1 shows III block
form what we ne ed , Hrst.
there i'i ,1 d o ck to con trol
the cvclmg perio d . Si nce we
wa nt to allow the meter
needle to settle down so
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also haw ' to design some
compensat ion in to the ci r
cuit 10 COVt'f slight losses in
the t ransisto rs or in some
other components In most
instances, these com pensa
tory measun'" are sim ple,
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values at once, we might
end up w ith a bent needle. a
fried m eter, a blown fuse, or
equipment destruction
Care in selecting our meter 
swi tchi ng ci rc u its can over
come th is potent ial prob
lem . In som e cases, we may
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Fig. I . Block diagram of an automatic metering system.
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use these pu lses for our
sw itc hes,
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The f inal step is a series
of trans istor swit ches t o
connect the meter to the
right metering ci rcuit at the
right ti me. The SWitches
mu st Iw able 10 hand le t he
voltages and cu rrents in
valved. but t here are tech 
mques to keep these to a
m inim um so that a t -milli
amp meter can read almost
any thing we want to m oni 
tor. Also, w e must ensure
that one switch goes off
before the next goes on. so
tha i the meier sees one va l
ue at a time. Depend in g
upon w hat we are rnomtor
ing. if the met e r St 'PS two

Fig. 2. Circuit of a dual po w
ef supply with automatic me
ter switching. All resistors ~
Watt. 1N4001 - 50 tnv. 1 A.
1N914 -silicon signal diode.
LED-c%r to taste. Basic
power supply-modified
Jameco 1£-215. 2N2221- 40
V, l00-mA NPN. 2NJ906 
40-V, 100-mA PNP. 51
S P5T toggle. 52- 5POT
cemer-oit toggle. R2, Rl 
dual 51.. pots.

that we can read the value
c learl y, something around 3
to -I seconds per readi ng is
des irable . We will need a
pulse output to control the
selector stage. On the
whole, this loo ks like a job
for the o ld reliab le 555.

The seco nd ste p is to se
lect the rnet ert na circuit
wh ic h wil l be read by the
moving needl(' , Some form
of a 1 'Of-N select ion device
or circuit w ill do the job. If
w e have o nly two values to
monitor, a flip-flop would
do For mort' than two.
there Me <e le c to r chips
such <I S the CM O S -1017 and
-1022 I doubt that \ve wo uld
need more than 8 o r 10
rt'dd ings f rom one ru eter. In
addu ion to select ing the c ir
cuit fo r the meter to reed .
this circuit shou ld present
the proper pulse to the next
..tage .

The next stage is a t rigger
for the t ransistor switches.
At thi s point. we sho uld be
a ble to stop the cycle at anv
urne for manuallv selected
read ings and t hen ret urn to
the automa t ic mode. Thesp
extra features may requi re
one or two mort' chips, but
the Ci rcu it dt'sign should
not he di ff ic ult .

Ii we want to select volt 
,lges of oppos ite polar ity,
then tln- problems call for a
vlightly drtterent technique.
w e w ill need to t rigger
switc hes that respond to
d if ferent polantv vo l tages,
a nd thus the standard high
and low of dtgual I( s will
not be the Pd <,iest route to
fo llow However. a dig i tal
ou tput ca n drive an 0 1' am p
to both po sitive and nega-

73 Magazine . June, 1983 57



• •

An inter ior vie\\- o f the dua/-vo ltage power supp lv. The pow
er components are in the background. while the double
str ip of perfboard in the foreground contains the meteting
circu it. The forward board holds the 10, wh ife the second
board ccntams tht· transistor switcives. Construction is non
critical, and any convenient layout will work.

lead s of the op amp l im it
the voltage, since only a d is
ti nct difference is needed
to flip the 0 1' amp The h igh 
low contra st between the
outputs 01 the 4Ul:l more
th an su ff ices. and since
they change together, prop
e r compa ra to r act ion
wou ld be guaranteed even
if the d if ference were m uch
less.

The op-am p o utpu t si
multan eou sfv feed s two
switching c ircu its which art'
mirror i rn tlges of eac h
other, the l N914 d iodes at
the fi rst t ransistor bases
eliminate opposrte polarity
e xcursions. hence the need
f o r the 10k input rp"lstor<; to
the tran sistor swi trhes. In
fact the swi tchi ng ci rcu its
have bee-n opti rnived on a
breadboa rd to USt' t he least
cu rrent while still perrmt
ting clean switching With al
m ost any replacem ent t ran
sistor 1he t ra n si st o r s
...hown a rt- ava ila ble from
numerou .. sou rces, bu t any
-su-vol t. 100 -mA tr .m sr stors
wil l work If there is c1 ..ign if 
Kan t voltage drop across
the output transistor for ei 
ther c ircuit. dpnl'dSl' the
ba ..e res!..tor o f tlu - output
t ransistor (10k), then reduce
the co l lec tor resistor o f the
input t ra nsistor (3 ~ k), or t ry
another output transistor.

Using ,1 t wo-tranststor
switch for each of the volt 
ages is nece ssarv. ~ nst. o p
amp output vol tage" o ften
do not riw to thl-' k-vc l of
the supp ly voltage. How
e ver. if the outpu t tran sis
tors are to be cut off , the
base voltage must be verv
dose to the supply voltage
Us ing an input transistor
SWitch solves this p roblem
Seco nd, tlu- meter m ust be
isolated from the lill(' by
the switch, and a nt' switch
m ust be off befo re the
other comes on. This ci rc u it
achieves both result s with
relat ive simphcttv

The meter it self appears
to be co nnected across the
co l lectors of the outpu t
tran sisto rs. However. the di
odes to ground com p le te

The metering c irc u it ap
pea rs at the bottom of Fig.
2 It cons ists of a clock, a se
lec tor f lip-flop, an o p-am p
sw itch trigger, a pair of two
transi stor sw it ches, and the
meter it self , As predicted .
the cl ock is a 555, t imed to
give a br ief po smve pu lse
every 3.5 seconds The d i
ode acro ss the 470k resistor
a llows the 15k resistor t o
contro l the posit ive pulse,
while the o ft time is depen
dent upon di scharging the
1U-uF capac itor thro ugh the
high-va lue resistor in this
astable cucuit

The pulses clod tho
(D40U D-ty pe f l ip -f lop,
caus ing the Q and Q ou t 
puts to oltemate. bvcausr
t he Q o utpu t is also con 
nec ted back 10 tht' I) inpu t.
Since there are two fh p
ilops per 4013 package. the
u nused se ct i o n simply
drives <1 par r 011I Ds which
fl ash accordmg to whether
t he povitt ve o r npgati ve
vo l tage i" being displa yed
on the ru eter. N ormallv, this
ci rcuit would ground the
Set and Reset input s of the
selector fl ip-flop, However,
we can use them to manual
ly lock the meter on either
t he po si t ive o r npgati vl:'
vo l tage since they overr ide
c lock PUI'>I'S . Set dr ive s th e
Q o u tput h igh, whilp Reset
drives Q high. Since (MOS
can be grounded through
fai rly h igh value resistors.
t he 20k va lues shown keep
the c ircu it in its automatic
cycle unt il t he SPOT center
o ft switch is flipped to one
or th(> other o f the lock po
vitions The LEUs will 101 
low the manual readou t as
well as the autornauc .
When the SWit ch is ret urned
10 center. the next pulse
f rom tIl(> c lock selec ts the
o ther voltage and the cyc le
continues .1<; if nothing had
happened

The op amp. a common
741 , operates as a voltage
com parator , whichever in
put has the high dr ives the
o p-amp output to its ful l
positive or negat ive va lue.
The zeners in the inpu t

The power-supply por
tion ot the circuit. top, is a
modified farneco 11:: -215
semi-kit It comes wuh a
printed crrcuu board and
m o st of the com ponents we
need fo r d bench supp ly,
Switche.., fu ses. ,1 cave, and
f ront-panel components au'
not included Thr - addi t io n
01 the fuse and power
sw it ch <Ire simple Adding
an of f-board dual potenti 
om ete r W ,l S a b it mo re
work,

The supp ly wil l provide 1
to 1 5 volts, pos itive and
negative. The LM317T (posi 
live) and LM337T (negat ive)
adjustable regu lators have
a w ider range, but the trans 
former (12 h volts rm ,,) l im 
it s the upper voltage to
abou t 15, and t hen loading
must be l ighter than at low 
er voltages. For my pur
poses, the load capac it ips
were correct, but I needed
on ly a 5-to-l5-volt range.
The values for the labeled
resistor s, R1 through R9,
were selec ted so that the
dual pot t rack s wi th in a
couple of tenths of a volt
across the desired range. A"
a convenience for other
bu i lders, the method of
co m bi ni ng calc u la t ions
with test read ings to obtain
f inal values is described at
the end o f th is art icle.

0 9000
~ ' 500

ooles at work , let' s loo k at
some actual c irc u i ts Each
has been tried and found
u ..eful In th(· ..hark

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

O ne Meter for d Positive
and Negative Bench Supply

Everv ham workbenr h
need.. d dua l power supplv
for testing or expenmentmg
with 01' am ps. Thp market 
place o ffers any number 01
match ing posmve and neg 
auve vol tage regu lators. A
num ber of inexpc-nvive ki t'>
(w ithout m eters! and pa rt ia l
kits .HI' available Thu s, it
makes vense to bu ild this es
sent ia l shack ru-m . The
problem is to lind a way to
meter both voltage.. to per
mit (:ont mLJOUS mon ito ring
a nd e a sy adj ustment h g, 1
shows d w av.

I
U OOE

I

Fig. 3. A test c ircu it for
matching diode forward
voltage drops.
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Only $74.95! Order

today. Call toll-free

1-800-USA-MADE

Charge VISA, MC or mail
check, money order.

Add $3.00 for shipping;
Illino is residents also
add $4.50 sales tax.

35 mA rate rec harges

your handheld when it's
off, maintains charge in
the receive mode.

And it adds 30 watts of
mobile talk-out power;

makes an incredible
performer of your
H T -based mobi le rad io

system.

All at the price of an

amplifier alone! An
incred ib le value.

a
30watt
amplifier
that also
CHARGES!

Vo~om
PRODUCTS CORPORATION

65 Easl Patatme Road
Prospect Helgh!s. IL 60070

(J 12) .159 -3680 ....90

ege, inc.

Others claim more gain for
t he i r antennas t han the
IsoPole™ antennas, but one
can beat th e IsoPo e fo r
HON EST on-ttre-nc rtzcn
omni-directional gain unless
you are will ing to spend at
least T H REE TIM ES A S
MU CH ! !! The Iso Po le i s
easiest of ALL competitive
models to assemble, has a
weather protected, factory'
tuned matching network,: (no
more agg ravating SWR varia
t ions with weather changes),
uses all stainless steel hard 
ware, and is desig ned t o
withstand severe ic ing and
wind conditions. The IsoPole
antenna is UPS shi ppable
without the standard 10 foot
1V4 inch TV mast. You can
buy the mast from your local
ham dealer, hardware store,
or Radio Snack' store for
less than the shipping costs
of a single mast. When good
strong , low cost 10 foot sec
ti ons of mast are so easily
available, why compromise by
using several shorter pieces
t hat have to be joined
together?

13646 Jefferson Davis Highway
Woodbridge, VA 22191

(703) 643·1063: Information a nd
Virgina ca lls.
1·800·336-4799: orders only.

Prices and Specificat ions subject 10
change without not ice or o bligat ion.

WHY
COMPRO

MISE

AEABr ings you the
Breakthrough!

dual time
shows GMT a.

local time

4 modes plus
hourfy chime

5 modes plus
hourly chime

5 year lithium
battery

Independent
analog/digital

12/24 hour time

12/24 hour time

ACl's new HAM·ll's tunctlons inc lude loca l
time, a second time zone lor GMT, count
up a nd count down stopwatches, alarm,
ho urly c hi me, and h igh b rightness
backlig ht. The $peCiOl lri-functlon d isplay
shows a two-olpha day of the week,
d igitio l doy-month, and six digit time In
the main d isplay. The second time zone
dIsp lay sho ws mode (T2) , four d igit local
time and six d igit GMT lo r any other time
zone). II's Ideollor ccmests and Iogkeeplng.
rne HAM-II, like Its predecessor the HAM-l,
II bUill rugged to lost wtIh a scratch rl8l5istont
minera l g loss crysla l. The HAM-II ecse is
poIycorbonate , water resistant to 2.4 ATM,
end the po/ylJreltlone t;xmd remain$ llellible
even at very low temperalures.

the newest and best watches
for hams from ACI

WORLD TIME
WATCHES

ACl's HAM-ltl bfeoks the ana-dlg l price
barrier with a rugged and functlonor, yet
handsome wa lc h for hams. It c ombines
Independently functioning analog and
d igital timepieces, both with quartz
cryslal a ccuracy. While the analog
sectiOn is on iccctnroe. the d igital section
can dIsplay your choice of month-dote
da y, ,I ~ digit time ncecr for GMT) with a
12124 hour op tion, alarm time, or sl ~ d igit
chronograph . The HAM,III Is buill rugged
wIth a scra tc h resIstant c rystal, d ie cost
case, stainless steel bond, and German
fime mo.ement.The~ • woIer resi5Sol'lt
to 2.4 aim. II" a va ilable wlth a white ecce
and slalnless bond, or goldlone tcce and
slainlesslgoldlone bond .

SPECIAL OFFER
buy a HAM-II a nd a HAM-Ill and gel

a 10% cucccnt 0 11 the HAM·UI
HAM-li 522.95 HAM·III $49.95
HAM-Ulislainleu-9Old , , . $59.95
add 53.00 per order lor shipping and
ha ndling. CA. residents ocI 6'h~ 501es la~ .

VISA. MIC a ccepted.

To order, call or write:

Em
Advanced COmmunications lnt 'l

24" LIncoln Avenue
I Belmont, CA. 94002

...«8 14151595-3949

•
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Fig. 4. Three methods of .~upplying po .... er to the meter
switching circuit.

=

the volt a ge -re ad ing circuit
for each o f the supp lies.
Thu s. you can thin k o f the
meter as being in two sepa
ra te c ircu i ts wh ich do not
inte ract . The 1N4001 diodes
do introduce between .5
a nd .6 volt s error in the me
ter read ing. To correct this.
we m ight design a complex
com pensa ti ng ci rc u i t. In
this c ase, simpl iCi ty is se ren
dipit y. The 1 N4{Xl1 diodes
in t he power-supplv outpu t.
forward -bia sed. lower the
vo l tage by ju st the same
amount so that t he m ete r is
accura te with respect to the
vol tage reaching the o ut
side world Since sma ll
power diodes (anything
with a SO prv ra tmg wil l do)
a re ava ilabl e at many for a
dolla r, m at ching four with
in a tenth o f a vol t is easy.
Fi g. 3 shows it te st c irc u it
for doing this job, although
rnanv new DVM.. have a
..pedal re srstence position
tha t w ill reveal the forward
drop of d iodes.

The ci rcuit is adaptable
to many o ther applications.
The IC.. w ill all operate With
<u pplv vol tages from 5 to
15 volts (pos itive and nege
nve for the op amp only).
Fig. -I shows th ree different
ways to power the circ u i t.
The scheme labeled (a) w as
used in th is supp ly, its on ly
negative aspect being that
the brightness of the t rack 
ing LED .. change s With the
supply vo l tage. For volt
ages h igher than 15 or lower
than 5, (b) and (c) show ways
to tap unregul ated vo ltage
and use zeners to supp ly
the ICs. For volt age limits
between 15 and 18, (b) is
convenient. requ iring one
less zener d iode. All the ICs
in th is appli cation draw
negl igib le cu rrent, allowi ng
fai rly high values for the ze
ner dropping re si stors.
Sinc e o nly the sw i tc hes
need to see the ac tu al sup
p ly vo l tage, you can run the
ICs at any value rec o m 
mended in the spec sheets.
If the op-amp output volt 
age runs too far above the
supp ly voltage to the input
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tran sistor in each ..w itch, a
zener at that point wil l limit
the voltage and hence the
ba se cu rrent.

Const ruc t ion IS noncnti 
cal. The photograph of the
supp ly shows the use o f two
st rips o f pertboe rd e-one
for the K s. the other for the
transistors. T46 vector pins
hold the boards together,
with insulation material be
tween. Besides if:) com pact
ness and the fa ct that I w as
able to use up some scraps
of perf board , there is noth
ing in particular to recom
mend this form o f const ruc
tion. However, no te that
not on ly Me the ICs in soc k 
ets, bu t so too are the tren 
srstors. Eight-pin IC sockets
work verv well for low
current pairs of sw itchi ng
t rans istors.

One M eter for
Many Readings

In order to sw it ch more
than two vo l tages. we ne(>d

"._-

"

to change techniques so me
what. fig. 5 shows a circuit
fo r hand ling up to eiaht
vo ltage readings on one
meter. D esp it e appear 
ances to the cont rary, the
c ircu i t is sim ilar to the earli 
cr one. We begin wit h a S5:,
clock to prov ide counting
pulses at 3.s-second inter
vals. Instead of using a fl ip
fl op as our se lector, we In
sert a C04022 one-of-eight
se lector . Th is counte r is
sim ply a st ring of flip-flops,
the output of each coming
on in turn and going off as
the next one comes on. If
we need fewer than eight
read ings, then w e cut the
count short. Suppose, as in
the schematic, we need 4
readings. We use o utpu ts 0
to 3 to turn on the sw i tches.
Output 4 is coupled to the
Reset p in vi a a capac ito r
The very brie f pu lse return s
the counter to output 0 (our
first reading) without any
signi f ic ant delay o r meter

needle lag For some other
interesti ng swit ching possi
b i l it ies, see W A2r r T' s " No
More Rotary Switches" (lJ,
Septem ber, 197Y, p. 118).

Between the 4022 and
the swit ches, we insert d hex
buffer, the ClJ450.l. We
need thi s device in order to
be able to lock the meter
manual ly in case we w ish to
make adju stment s. The
4503 is a tri-state device;
that is. i t act s a... a normal
buffer when the Enable pin
is low. When the pin is high,
the buffer o utpu ts are ef
f ect ivel y open circui ts
(more co rrect ly , ve ry high
impedance c ircu i ts), unaf 
fected by and not affec ting
anyth ing el se on the ou tpu t
lines. Th is is idea l for manu
,11 sw it chi ng. W e plan > a
high on the En able pin and
sim ul ta neo uslv tu rn on the
desired switc h so that the
meter reads the desi red
voltage At the same t ime,
we al so place a h igh o n the
clock Ena ble pin of the
4022 , whi ch lock s its ou tput
wherever It la st wa s. Then.
when we return the sw i tch
to the A uto pos ition. the
readout cycl e picks up just
where it left ott.

Note that the clock pul se
is gu ided to the -1 ')0,3 Enable
p in through a d iod e (and is
i..o lated from the 4022 En
ab le pin by another d iode).
The function of this svs tu m
is to ensu re tha t one SWitch
goes o ff before the next
comes on. The delay is of
the orde r of .1 second, so
that the meter need le d rops
about a third of the sca le
befo re rising to the next
measurement . By reduc ing
the 15k resistor in the SS5
c lock c ircuit (about Zk m ini
m um), we can reduce the
pause almost to the point
where the nepdle will no t
reac t to it. However, we do
preserve meter isolat ion as
we move from voltage to
voltage.

Bec au se there are no us
able leftover IC sections,
\ve have to a d d a hex buff -

•
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Fig. S. Circuit for switching several meter readings automatically.
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In th is al l-posit ive circuit,
there is no need for guiding
diodes to complete the me
ter ci rcu it. Since the switch
ing output transistors iso
late the meter from the
voltages except wh en o ne is
conduc ti ng, the meter wil l
see no more t han a single
voltage at a time The ci r
cuit can be modified fu r
ther for cu rrent readings:
however , t his req u i r e s
sw it ching iso lat ion at both
term ina ls o f t he meter,
whi ch adds com plexitv to
t h e c i rc ui t. Id e n ti c al
sw i tches controlled by the
single selector or t r igger Ie
w ill func t ion w ith approp ri
ate shunts to bypass the op
erat ing cu rrent. In fact, we
can make the c ircuit about
as fan cy as w e w ish . How
cos t-effect ive t his tech
n ique is wil l be a funct io n
of how many panel meters
we save in the process .

Multiple Positive and
Negative Readings

T he se lec t io n sys te m
used in rig 5 can be adapt
ed to a mixture o f positive

the series resisto r we just
put in place, and Rm is the
new m ul t ip l ier. If we divide
100 vo lts by 1 rnA, we get
100,000 O hms. However,
we al ready have 10k in the
Circ u it, so the ext ra mult i
plier In the col lec tor Circu it
will be 990,000 Ohms. or
the closest catalog va lue
we can find. The closer the
tolerance resistor we can
obtain, the bet ter One-per
cent resistors are used in
VOMs; for our purposes, a
clo se va lue cul led with an
accurate resistance meter
from a batch of 5% resis 
tors will usually be good
enough If the m ult ip lier is
a vari able PC board trim
mer, then the value can be
set to com pensa te fo r an y
voltage drop ac ross the
t ransistor, and the bas ic re 
sistor in the voltmeter cir
cuit can also be made van 
able. Some Quick It'sts With
a well -ca l ibra ted V TVM
will permit you to opt imize
the c ircu it readil y .

you may Wish to opt imize
the resistor values on a
breadboard before bu ild ing
a fin al Uni t. If the voltages
vary by as much as 10 to 1
or more, then you m av want
to add mult ip l ier resistors
to the meter. M ost voltme
ters are simple rmc roarnrne
ters or nultiamrneters with a
series resistor to l imit the
curren t to the fu ll ....ca le me
ter value at the h ighest va l
ue o f vo l tage to be read .
Since they are m ore co m
mon and chea per, let's as
surne we sta rt with a 1--rnA
meter II our basic vol tage
range is 10 volts, then .....e
wou ld add a 10k resistor In

ser ies With the m et er ac
cording to t he f ormula
R =~ f/A f , when' If is the
desi red fu ll -sca le vo ltage
and Af is the fu ll-scale limi t
of the meter, all in basic
units. Thus, our desired 10
volts divided by 1 rnA (.001
A) vields 10,000 Ohms

Suppose o ne of o ur read
ings requires a 100-volt
sca le. To calcula te the re
qui red multipl ier to insert
at any of the "x" points In

Fig. 5, we can USl;' the for
mu la Rm=(Ef /Af)- R,
where U is our I1('W fu ll 
scale volt age. Af is the cur
rent full -scal f' reading, R IS

current -limiting. In this cir
cuit. all voltages between 5
and 1'} wi ll provide equa l
performance, so that anv
convenient tap With an iso
lat ing resisto r and a zener
diode Isav about 9 volts)
wil l power everything The
switches, of cou rse, will be
powered bv the voltage be
ing read

The SWi tching ci rcuits for
each l ine are the same. If
t he vo ltages VMy widely.

er, the CD4049. to drive in 
dicator LEOs. The inputs
can he connected to the
4S03 out put lint' s smce tht>
input requ irements do not
a p p rec ia b ly lo a d t h o
sources. However. if tilt,
supply voltage is at or
above 10 volts. add a cur
rent-limiting resistor to the
LED line. <eating It from 500
to l k ior voltages iro m 10
t o 15, I or vo ltages under 10,
the Ie provid es suff icient

The four-meter switching circuit of Fig. s: ;s sho\\ n in a test
configuration prior fa instalfation. For initial testing, the
four transistor swrrcnes along the bottom of the board are
all connected fa the te_~f supply line, and temporarily
mounted LED.\ in the upper right corner (later to go on ttw
fron t panel) indica te which parameter i.~ being mea<iurer!.
T46 pins providf' convenient points for final assembly.
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• A Trademarl< otthe Tandy Corp.
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• Two Serial Ports
• Fou rteen Buffers
• Automatic CW/ID
• Transmit Conlrol
• Selecljv.e Call Feature
• Error Correction& Editing
• Word Wraping
• Easyto Interface
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Guarantee
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Featuring:
1200 BAUD OPERATION. Not limited to 110 baud
because of nmmq tocps. 60. 66. 75 & 100
W.P.M. Plus 110. 150. 300. 600 & 1200 baud
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and negat ive readings by
the addition of o p am ps
and guiding diode s fi g b
provides the details of what
we need to add. Assume
that we have two negat ive
read ings to take in addition
to a couple of po siti ve
ones A pair of 7415 solves
the problem Since we do
not haw a flip-flop to pro
vide autorna ric output re
verval. w e provide tht> posi
t ive input o f the op am p
w ith a referen t e voltage. It
shou ld be about half the
suppl y voltage. although
2.5 vo l ts posit ive will han
dle almost any supply vo lt
age w hen the -1503 ou tpu t
goes po sitive. driving the in
vert ing inpu t , the op am p
sw ings negat ive. It dr ives a
negat ive sw itc h identical to
the one in the power-suppl y
ci rcu it. w ith a 1N914 at the
transistor base to limit the
positive sw ing at that point.
Of course. we prov ide the
op am p with posit ive and
neganve supplies, tapped
and regulated from som e
con venient ci rcu it point.
The only other addition to
the circ u it is the d iodes at
the meter to provid e isolat
ed complet ion 10 the meter
ci rcu it.
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Since. o nce agam. there
IS a def inite diode voltage
drop to m ake readings ina c
curate by that am ount, we
need compensation. If the
tric k in the power supply is
not applicable (for exam
ple. if we are meteri ng tht'
voltage in c ircuits within a
piece o f equipment]. then
variable mult ipliers may be
the best m eans to make
readings accurate over the
region of the scalf> of most
concern 10 us.

A Note O n Irack fng
Power-Supply Voltages

As promised earlier in the
article. here are some notes
on geninu posit ive and nt'g
auve supplies to track with
common components avail 
able from sources such as
Radio Shack . fixed resistors
Me rarely a problem be
cause we can f ind m atched
pairs With an o hmmeter
The prob lem l ies with d ual
potent iometers tha t may be
read ily available. They rnav
vary by lip to 10 percent
from sec t ion to sec t ion, But
we can com pensate. Fig 7
shows the po sitive and neg
ative control ci rc u its rec
om m ended for the lM31 7
and lMH 7 regu lators. The

values shown for R:1 and R:2
in each case cal l for either a
1k o r a 2k pot in the vari
ab le part o f the ci rcu i t.
Duel t k pots do exist, and if
you have one. then yo ur
problem is so lved, assum
ing you w ish the regul at o r
voltage to go down below 5
volts

Fig 8 shows the requ isite
c ircuit in my case. w hich
called for R,\ to l im i t the
low vo ltage and Ra to paral 
le l thp potentiometer Here
is how to proceed through
the problem. calculating
and measunng your way to
f ina l values. The manual
covering the regu lato rs pro
vides this formula for deter
mi n ing output volta ge :
Vo = 1 25 {1 + R2/R1 l. where
R1 and R2 are the compo
nents show n in Fig. 7. If we
assume that R1 will be 240
Ohms (we will ca lculate an
actual value short ly), then
we can so lve for R:2 at the
5-volt low er lim it of the sup
ply. R2 = R1 (Vo - 1 .25~1 .25 .

or 720 O hms At 15 vo lts.
the upper l im it o f my sup
ply , R2 would be 2640
Ohms. A slight compromise
of using a b80-ohm resistor
at RJ would permit use o f a
Zk pot to va ry the vo l tage
fr om just under 5 volts to
ju st over 15 vo lts .

To find a 2k dual pot IS

nearlv im possible when you
are in a hurry, However,
dualSk audio pots are com
mo n, and a parallel resisto r
wil l bring them to Zk w ith
out spreedm g or co nt rac t
ing the ends of the scale too
radicallv . Since manuals al
w ays print the parall e l resis
tor formula in terms of Rt
and never in term s of the re
sistor vou need to put With
wha t vou have to achieve d

desired value. here It is:
Rp ee f Rt X Rg l/IR g -Rt J.
where Rg is the resistor you
have, Rt is the total paral lel
res.stance desi red . and Rp
is the value to be placed In

parallel With Rg 1he value
we need to convert the ') k
pot into c1 2k pot is .U k.

Rem ember , howe ver,
that the pal sect ions will
not be verv.. accurat e M e,l 
surements forced m e 10 U St·

3 9k resistors. The two sec
t ions of w ries-para llel com 
bina tions held ranges of 681\
to 27% O hms and 699 to
2819 Ohms respe ct ivelv .
Using 688 O hms as the low 
est value with S volts out
pu t. the next calcu lat ion
wa s Rt . .

Rl = 125 R2/IVo -125),
or 229 O hms, with the val
ues given , 220-ohm resis
tors for R1 were the obvious
tri al choices. In rneasunng
values o n hand. a sligh tly
low value was used with the
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• Individually calibrated resistance range
• Buill·in range extender
• Expanded capacitance range

impedances wilh transm.1 lch and dummy load
Order from MFJ I nd try it-no obligation. II not

delighted, return it wi thin 30days for arefund (less
shipping). This bridge is unconditionally guar
I nteed for one year,

To order. simply call us TOll FREE 800~7 ·

1800 and Charge it to your VISA or Masler Charge
account or mail us a check or money order for
$59.95 plus $4,00 shipping and handling for
MFJ-202B. Onler todlY.

Pul this MFJ Noise Bridge to work improving
your I nten",. Order lrom MFJ or see your del ter.

Call 601·323·5869 in MS. outside continental USA
Dr lor tecn.zorcer/recan info. telex~·4590 ST KV .

MFJ ENTERPRISES,
INCORPORATED

8 0l 494 . Missiuippi S till le . M$ 39162

... .... ,• •

NEW FE ATURES' Individually hand ealibnlted
resistance scale, expanded capacitance farlgll
(%150 pi) . bui lt-in range extender gives accurate
measurements and much extended measuring
range. 1-100 MHz, Simple to use ComPfehensive
computer proven manual.

This New MFJ·202B Noisl! Bridge lets you
quickly adjusl your single or mutnbano dipole,
inverted vee. beam , vertical , mobile whip or
random system for maximum performance .

'tens resonant lrequency and whether to sncten
or lengthen your antenna l or min:'Tlum SWR over
any portion 01a band

Works with any receiver or transceiver. 50-239
connectors. 5)(2)( 4 inches . Use 9 volt battery .

Other uses: tune transmatct r adjust tuned
circuits: measure inductance. RF imceoeree 01
amplifiers , batuns. nanstomees: electrical length,
velOCl ty tacte . imceoance 01coax. synthesize RF .... 160

MFJ NOISE BRIDGE
Adjust antenna for maximum performance. Measure resonant
frequency, radiation resistance, reactance. Individually
calibrated resistance scale, expanded capacitance range , built
in range extender gives accurate extended measuring range.

APPLIED INVENTION
_ SOURCE__ ' _ .
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'\abon . nd 1eIeP>one. ~ • I'IigI'l 'P8.:l -.. ..,tel'l'"", IKI\
noq.. .0 t"-l you can d ir.::t dial frOtn rou' . utornobole or with
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n,tal..toon t,,"__,,, INturing -.>lId . \a lll ..tlChing . after bMt
...... Ita ... Av.i"ble int. rlaced . illl . n lCOM 22U.

NOW TWO MOOELS TO
SERVE YOU BETTER

YOUA OWN PRIVATE AUTOPATCH
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• "" Ol> '" -. .a-tv ,_....... .,... _eo.roo
• OTtIOF ITO<Id\ T_I· .....
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ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSAT), P.O. Box 27, washington, DC
20047. Please write for application.

For a FREE SAMPLE COpy please
send 51 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, Wolcott, CT 06716.

. _ V l = _1'1 = 1\10 YES

. -,-~"--_"",,,,_I otO VES-~~____

• 1'1;"1 " k 1--....._1 ..Q>o .....H VlS-$38.", K;. S2U le YES-Wi__....

.,_ 10;$188._ $2111. w..... """" 121$.•

....y .$, Roo. ru S" ' W''''G '''OO $3 ,50 " \I,s.A,

T,,_,_ ~,. • r_k ITT
_ • ........, 60_ 112 _r_ Acl.

....2 1 _ 10: ~"T"'" _ , "'.Y. I3480
:::r:"..."=rIO or .....",. 31~7IIlI

73 Magazine · June, 1983 65



- •

mulas and to scrounging in
the paris b ins, A little ex
ua polat ion w il l pe mut you
to design for anv range you
wish (within limits 01 the
regulators, of co u rse). Since
most regulators have for
mulas sim i lar in form , al
thou gh diften-n t III deta i l,
to the ones u sed here, these
notes may help you custom
design your own supp ly
rather than accepting only
w ha t IS offerer! o n the
m a rket .

Combined with the me
tor-switc h ing circuit s. the
art icle mav help save \I OU

some money and space,
since together these ideas
provide il foundation for a
compact bench supp ly that
<;1 111of fNs coruph-te ( o nI rol
and monitoring 1 he ctr

c uu s. 0 1 cour ve. have a
widt, potential for applica 
t ion to otber pro iec ts I hev
fit about anvwhere vou
need to know sev e ra l vo lt 
aees. whether high or 10\'\1,
povit tve or neuanve. or all
of the <lhove,.

b88-0hm ci rc u i t end a
shght lv high value was used
with t he 699-Qhrn ci rc ui t.
Since the output voltage is
a function of the ratio of R1
and R2 in Fig. 8. thi s move
tended to stabilize the
ratio .

Upon wir ing the circuit,
one vol tage WdS slightly
abo ve the other , Resistors
with va lues in the Sk to 10k
range wert' solde red in par .
allel With R1 In the 100w r
voltage c ircuit, Incn 'dslllg
it s ou tput . 1he 75 k value
provided tracking withm a
coup le o f tenths o f a volt
across the rang!'

Although the procedu re
sounds d iff icult, ,I hand c-al
culator ma kes thp calcula
tion" sim p le. Breadboard
revt st ance m ea surenu-nt s
are quick with ,10 acc urate
ohmmeter Only tlw fllMI
Il<U,lllel res istor was added
a f ter construct ion and tovt 
IIllo: The enure pro cedure
t ook abou t an hour. a nd
some of that time wa -, de
vo ted to convert ing the lor-

10 .._ . _ ,. 0 <><1 "'"'• .".... on, ""
on .. bY"'" Ib<_, ..............
~~,
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-
I -- -!!'

NOW FOR
ATARI* 400/800

Call or write for details.
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For
Your

Computer

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..
cifie point.

"Obtain voltage at a specific
point (or at all points) .

•Save circuit designs on cassette
tape.

"Determine causes of circuit
failure, reducing time spent
troubleshooting.

"Evaluate the freq uency re
sponse of any circuit.

• Learn and verify electronic
theory by entering sample cir
cu its.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I3368 68

__VISA

MC-
_-,A~IEX

_CIlECKI~IO

1-800-258-5473

Rtc. 101 and Elm Street ,

Peterborough, N.H. 03458

Please add 82.50 for postage and handling

Yes! I want Electronics made easy-send me:
_ _ _ copies of #0287R @ 849:95
___copies uf #0222RD @ $5U.95
_ __copies of #0428AD @ $59.95

NA~IE _

ADDRESS _

CIn STATE ZIP _

CARDj, EXP, DATE _

SIGNATURE _

----- - - - --- -- --- ---

lns1antSoftware"- - ---- -- _ .~-~

1-800-258-5473

The Electronic Breadboard pro
gram is ideal for:

•Audio component repairmen
"Ham radio technicians
"Hobbyists
•Electrical enginee rs
"Telecommunications engineers
•Audiophiles
•Students of electronics

~uitel.:
'TR<;.80 T~P'" .\101> 1 & .\100 Ill l fiK -02H7R
TR~ Di>l.\100 I & .\100 I1I :r.!K .m22RD

•• APPLE 0i<1 Appl"""-t 321' .t042hAO

If you' re an electronic doughboy,
then \DU need th is breadboard.
Order yours today. Use the
coupon or call toll free :

Instant Software.
The best software under the sun.

' T'R.'W'Il il. lr.d.man 01 tJ,.. Radio Shad< dM..... 01
T~Cmp .

••Apple io • ,....... ,«1 tradrmarl< <i Apple e.""p...- h",.

r-- - - -- -- - - -
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

L- 1
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30M·2

KLM is proud 10 announce two new high
performance monobanders for 30 meters. The
KLM 30M·2 and 30M·3 are carefully designed
to combine moderate size w ith superio r
performance. Either of these compact power
houses can be a valuable addition to your
antenna system without overloading the lower
or rotator.

• Construction materials featu re strong 6063·
T832 alloy aluminum element and boom tubing ,
massive Lexan insulators, and sta inless stee l
hardware for years 01 reliable service .

30M·3

30M·2: SPECIFICATIONS
Bandwidth: 10.1 to 10.150 MHz
Gain' 4.5 dBd
VSWR: less than 1.5:1
FIB: 12 db
Feed Impedance: 50 ohms
Element length: 35'3"
Boom: 3"0.0. x 12'
Turn Radius: 18'6"
Weight: 35 Ibs
Wind load: 4 sq It

• A DC grounded Beta ma tch and KLM's
proven 4:1 DC grounded Balun make the 30M-2
and 30M-3 as lightning/slatic prool as possible.
The unique linear loading system keeps element
lengths manageable without sacrificing
performance.

• The adventure of a new band awaits you .
Double your pleasure with the great gam and
broadband response of the KLM 30 M-2 or
30 M·3. See your KLM dealer now!

KLM Electronics, Inc .
P.O. Bo x 816,
Morgan Hill, CA 95037
(408) 779·7363

30M·3: SPECIFICATIONS
Bandwidth: 10.1 to 10.150 MHz
Gain: 7 dBd
VSWR: less than 1.5:1
FIB: 20 dB
Feed Impedance: 50 ohms
Element length:35'3"
Boom: 3"0.0. x 24'
Turn Radius: 21'5"
Weight 50 Ibs
Windload: 7 sq It

HAL·TRONIX
HA L 2304 "'1011 DOWN CONVERTERS (FRED RANGE 2OQ()"2500 "'IolZl
23041100EL 11 KIT BASIC UNIT WIPREA...P LESS IolOUSING .. FITIINGS I I'."
23041100EL 12 KIT (.... " ""..mpl 121."
2304 MOOEL n KIT (.." " H' ll" G.,,, P.eampl 131."

MOOELS 2 .. 3 W!TIol CO.-.x FITIINGS IN" OUT AND WITIol WEATIolER·PROOFED OlE
CAST l-IOUSING$

84SlCPOWER SUPP\.Y 11'.
POwERSUI""lY I(IT FORA8OVE WITH CASE s:M..M

ANTENNAS" OTHER /IoCCfSSO*lfS AVAlL.AfllE SEND FOR IolOf'lf 'NI'O

I'••.,...
"'......

I'''."
II3I,ts ••
1121." ••.

21()()'2500 MHZ
' HI.lR·1I COMPLETE UNIT
COI.lPLETE SYSTEI.l AS SHOWN No r,li KJT INCLUDES
A PC B OARD , POWER SUPPL Y. CABL ES ..
(;()NNECTORS-~E ASSE "'BLED AND TESTED 2"d8
GAIN OR GREATER

1 UNIT
2 UNITS
3 0 R WORE UNITS

·IolA... "" CAOWAVE RECEIVER

HAL :JIIQ IOflE
HAl :JIIQ AIIO'IIIE
HAL toO PM
HAl toOMflE

PRE·SCALER KITS
IPre-or ,' leCI G 10floafO.lt'Ol . 11 Coml'C"-'l~

(Same as _ tlut ..,t" pte;&mpl

,~G-10 bowO.lt'Ol all~ .... .tll
t~u_ bul ...1" pr~.

PRE·AMPLIFIER
HAL·PA·l' WIDE llANO PRE·AMPLIFIER. 2200 "'Hz BANDWIDTH t- ldB POINTSI,
' 9OB GAIN FULLY ASSEMILEO AND TUTEO SI.'S

HAL·IOA·I. WlDf lAND ",E,_PUFIER. '0 ......l TO , • G"'l '2lJB GAIN
FULLY AS$fMIllED IIUS

HAt.·PA·2.1 aHz 2 STAaE PRE·AMPLIFIER,DESIGNEOFOR 2](M DOWN CONVERTER
MADE TO P1GGIE·BACI(ON THE 2:Jl:M BOARD OFFERS200BGAIN ALSO IolASAN ,'''
AGE REJECTION FILTER 134.'$
$HIPPING INI'OR...ATlON OROERS OVER S2$I'VILL BE SHIPPED POSTPAID EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARf REOUESTED ON OROERS LESS THAN
S2$, PLEASE INCLUOE AOOITIONAL s.2 !le1 FOR "'ANOLIN(;, AND ...AILING CHARGES
SEND 2Ol; ST......PFOR I'REE FLYER ~•....:::

HAL.TRONIX IN=C.....'" ;~~-s:
P.O. BOX 1101 = i . "

M' ... %-
SOUTHGATE, MICH. 48196 "HAl"~O C NOWlAND

PHONE (313)285-1782 .... 31 WUItH

"Nation's Largest Total Communications Distributor"
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 TODAY! - ""

812-238-1456
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• Quartz Accurate

• Less than 1 inch square

for on ly .. .

$389

Call or write lor detail specs
on the ITC·32 Intelligent

Touch-Tone Control Board .
10816 Northridge Square, Cupertino. CA 95014

...67 (408) 749-8330

• 28 remotely commandable outputs
• 4 ferTlOlety sensed '"PUts
• Controland morlltor over the air or over the telephone"
• Morse code or tone encoded response messages
• Alarm generation
• PlUS Repeate r COR 10 T,mer lunctlOn '

THE

Microcomputer based power and
flall ibility with state-ct-the-ert Mitel
lone decoding.

acc=:

ITC-32

1319 PIN E AVE.
NI....G...RA FA l l S NY ' .:)01
4716) 282-1-'ro nx CJ&.96ti680

• A ll 37 EIA To ne s

FERRITRONICS
MOBILE DATA S YS TEMS

AVAILABLE FOR IMMEDIATE DELIVERY

For more information call TOL l ·FREE
(800) 828·6884

...21e NY: (800) 462-7242
CANADA: (4 '6) 884·3'80

PROGRAMMABLE
CTCSS
ENCODER
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Th irty yell . alter the cessa tion 01
hostilities on the Korean peninsula, th"
Un ited Sta tes military stili maln taons up
...ardS o t 75,000 troops. c ivi ll.r'lS, and de
penoents in South Korea. Although th.
Republ ic 01 Korea ha. no ' 1IClprocal 1m·

Il"", r radIO licenSing ag 'eem",,' ""Ih any
country, c<lf1ain tOJe ign per8Qnnel are
allowed to operat" llIeir ham stations
here. The Korean governmlln t h.s allo '
cal ed a fiXed number o t amaleu. radio Stl'

M' ChHI Wan'}II" KH2A GlHL
CPO 80. 2lll$1

s.o"I, Ko....

KOREA

qUflflCle. wife requested on ssa, two on
40 metllrs , Iwo on 20 meters, and one VHF
Irequency, Although th is was not a OXpe
ditlon but a Iinal route trial lo r the rally,
V$6HH ....s able tooperale. As Robin said
..hen l lnterv'......., h,m , ,·It ..as nol wllh ln

ou, mandala 10 wor!< OX: ' So only lIatl,c
re lated 10 the rally or grlllllmgs 10 f.m,I" S
o f Ihe rally leam and memOllrs in H,K ,
we'e allowed. The corresponoent s from
J.pan li kewise senl some g'eeting a
home,

At tO:OO am, the group cr055ed Into
CIllna. They m ISsed lhellf,rsl flcho sc","",'

ula SInce Ihey "ers going tnrough cus
toms and Im migrahOll. They were met
by the Deputy ct th ll Ch inese POlice,
Ollicia is I,om Ch lnesa Pub lic Secu,ity ,
many Interpreter s. ..veral press agen·
CI", and a CnlnllM TV crew ..Il lc" m ade
vICleO record ings

Tney hed to take I lOng lhe" o wn fue f
I r'ld other .upplle• . Robin sa Id that the
speed fim,t In Chin. ..as ~O mph, but the
police eeeen saifed down Ih.. highway
..ith red ligh15 tfash lng, fl ags waVing , and
Sll""S soundIng at a j.unty 60 m pll!

The ne_t SChedule was " ,tn Ed Nance
V$60X and PhIl Weaver VS6CT It 3:00 pm
IocI.I t Ime . Robin had a MOI OJo la (of
coursel Micom S, l (X).Watt I ynthesized
SSB. and used a mobile antenna. Contsct
was made on both 7015 and U.l60 MHz.

You a'e " gnl! There were t...o -.e,y jubllent
OXers in Hong KOIlg as ..elf as OIle very
ha ppy VSEiHHiBY In C"'r'la,

At tomes,theroad ..as dark WIth mud up
to the axles, but the scenery elong the
way was Incred ib le. Robin said It was a
unique expeneoce tc lind ceesen at nlghl ,
In e S!fange plac" . In Ihe rll n, It an un
kno..n OTH .na ngong up a d ipole anlenna!
l. S , Orlkelo rd \lS6 EK, as well as
JH1 UGN Ind JH1 1EO, li kewise m a<lecon·
lect and hed a good OSO WIt h th is rare

calf station !
Robin acccmcamec the l riaf"un group

as '80' as the cI ty ct Wu Han. On Februaf}
251h. he lIa.. back 10 HOIlg Kong . Ho..·
_ , Ihe remaInder 01the tea m contInued

to dflve to Peking , Tn l. ...as p,obably onfy

troe seeOlld tIme a group 01 Westemers
had been permilted to drive llIat rout e.
IFi,st time was iast yflllr,) At each v ii ia~e,

the group passed by s..veral nund,ec1 pe0

p le Iln,ng Ine road whO surroUr'lded tne

Y8!'llCle$ ..hen they . toppecl.
Robin deClared, MTne 5CehIIfJ was fan

tastic ..,th gorglls_Cll lls belO... and h Igh
mouniains above.s we made the journey
Ihroullh Cen ton, Hun. n , and Hubei prov o
inces, ... illl Hubei p ,ov lnce beir'lg tM most

spect ac UIa' ,"
Anothe' " rst In tne 119ISOOll. bllIides t he

'"ly, ..a. Weste'n.... t raveiir'lg by ca' wltn
the luthOflZll lon 10 use ssa lor the Ilfst
time sir'lCelhe " li berat ion" in t949

HONG KONG
John H. Holslnd VS6HJ
I SU'}lI r S lrH I. 2O/Floor
C.us.... y 8.ly (X)mmarcial Bu,ldmg
causew'y Bay
Ho ng Kong

A DVEN TURE AN D QSOING
FROM BY·LAND

It gceawl tnout sa~lng that Ihe BY cell Is
,n one 01Iherare OX areas t But to be able
to m.ke "'e tflP InlO Ch,na and haye the
BY ne.t to ou' o..n Call as a portable or
mobIle seems almost too~ to be Irue.
It "as not. l\O ..ever, for RobIn Maulll
VS6HH (fo rme rly G30EF and9V 1RR), wno
iast February reafi zed tnl s dream. He Is

probably Ihe I llst and Or'lly torelgn ham op
erator sonce 190&9 10 nave .n authorized
pore able/mobile BY . Ilached 10 h la call.

Maule work. on Hong KOIlg .s sal es
manager lor Ea$l Asia, WIth MOlorola.
inc., and worked with the Hong Kong Mo
tor Assoc iat ion wn lch sponsored and was
Chielly raspons'ble lo r the inl ernatfOllai
COIr ra ll y l.-om HOng KOIlg . goIng all the
....y to Pe-lo. lng, Cn,na. Th,a .....lInt tool<
place e..fy last monlh. Th"''' ..lire I lot of
t ..ong preparations tor IhiS " "'s'" in
China, and one was desperate ly ·needed
rad IOcommunications. Rabon was sere to
lend a helpong han d 011 more Il\en one
OCC;lSfOll .

One SUoCh l ime was 8:00 am (loc.ltlmel
Sunday, Fetlfuary 20, 1963 , at Il\e Ne..
World Hotel In Kowloon, Hong Kong

He re, the Caravan 0' one mmt-bos and two
Cars led by Phil Taylo' olthe H K. Au tomo
bile Asaocat lon , wIt h RobIn and a team 01

eleven o lners, began the d'Y-run tflP to
PeI<ong

Tne Red OO s pons Federat ion 01 Ch,na
and the China M,nistry a t lele.communl
cat ions approved the grant ing ct tne BY
portable/mob ile call 10 Robin . Fou r I re ·

l ore t92O-and alSO stahons communi_

cating througn OSCAR and track ing o tner
satell i tes. It is a wide contrast and a diffi_
cult point 10' overseas h.ms to under

star'ld-that " 'th lew tecmnes and li
nancas, these hams are propaga ti ng Ihe
ham SPiri t as ..ell as tustalnlng ham
act,YI1IIl1.

C,ossing into Hunan Irom Guangzhou Pro_ince, escorts hand over Ihe Caravan
(VS6HHIBY in cenl er).

fo , Grade II, Botn grades muSl al so passa
theory test. Ini tia lly, on ly CW operation is
allowed, The license-issu ing authority is
" Wifeless A<lv l_ to Government o. Indra.
M in Ist ry 0 ' CommunlcaIlOll," lOCated at
Ne.. DeIh l. The e _amonallon I" IS Rs,
1S/-!S2.OOl and licen se IIlII f",two yNrS
;s Rs ~0I-($5 00).

There are two malor or~anlzationa

wh ich loo k alter hams' in terests: tne Ama·
teu' Rad io Society 01 India (A RS') and tne
Fadeflt oon o f Amal eur Rlld lOSoc..ties o.
Ind Ia (FARSI), The OIlly Illlm magaz,ne,
R4dIO, is publ iSM<:1 by FARSI and con
Illn a artiCles of interest ,epfln ted from
ham magazines el sewhere In the wor ld ,
li ke OST, 13, CO. et c.. in add ilion to Cover
Ing local news

Gaining . _penence IIndllQUlpment. In

d ian hams are btaak,ng new g'ound In na·
I fOIla l SIlrv,ce , They nandled emergency
communications dUflng the Morvl d.s...·
ter in Gujarat State. They provide base
eteucn and mobile com mun lc. t ions tor
Ine 400l).km Himalayen rall y and Ihe
Mysore salar; every ye.. during Novem
be,JOecembllr. They tll ke pare in lhe Inl er·
na tfOllal Scout JllmbOfee, which spreadS
nam acltv,t ,as to the youn~er gen" ration s,

They carry the" sta tion s to schools and
enable chlld,en to speak and listen on tne
ha m net ail over the world: they create
1I....eneS$ and inlerllst Ihat may genni_
nare and g'o.. ,n Ihe lu ture.

The Andhfl Pfadllsll Ama teu' Rad IOS<>

clely (APARS) is the Only of~ anlzation

which na s ' eceived ~overnment support.
The state of Andnra Pradesh h as a large
coast ilr'le in U.. east simIlar to the US Flor.
Ida coast , sublect to h eayy cyclonic
...eatM, """'Y year. To provide in lorma·
han and communicat fOlls in emergencIes,
Ihll AP governmllnt has jOined h andS with
the nams . nO Ihey are In the process 01
establ ishing a number o f communica
tions network s long the east coast of fn·
d ill This is a poonllllnng venlure o l a slale
governmenl ...hlCh may P'ove I,u ,ilul and
can pay llsetl 011 dunng II slngl' bOul 01
cyclonic ..eat her.

fr'l spite o f many nurd les and Ilml t a·
tIOr'l S, the meager ham popufation proudly
includes vet ere ns who were licensed be·

'I
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ox George tu nes in the 4().mele, Mm
band _ he hears . k>CII s se fag·Che w ,,'I
P'OQ" 'ss. Y"'" ne. ' marner'l l lie Ilea'. a
OSL In AM fOllowed by " CW "am happily

IIlum p"' g U" OUll" tn" p<og."n'.-econv...
Hl1011' . The fOund-fob,n m..ee-ecoe " OJ!
lIoes on me",ly 10 ' h OUf,. This must b$

VIJ2·land. Nowhere e lse on Earth will you
lind such an accom modative ham spirit o t
coexistence ...nh World Wa' II surpluS
8'llUIP'"fIfll alongSf(lft the latest h.m ge.'
o ' KenWQOd, Yaesu,lcom, and r>ome·b,e..
ORP tranSfltor t.anamlttefl " ,th modlfoed
b,o.dcaSl tra ns Is t or recelve.s-ham

SPi, It to the corll! HI !
TM l.test lna lsn ceuboc k accounta tor

1,300 callsigns inch,d,ng ~5 club st.tions.
Conside"ng a populahon 01 700 million,
INCh calls,gn hOl<M< represents OY8f h.U
a h'lIlioon people. Seventy·live percent o t
the ham s are In tile ci ties li ke aangaio.e,
Bom bay, Caicutl a , OtIlhi, Hyderabad, .nd
Madras. The remain ing hams arll spread
over the country . 01 Ihllse. only abOut 300
ha~mu!t lband equ,pmlln t. and It 's moal·
Iy lor CW OPlll"aIiOll. '" Ie... have bllen able
10aCQuire modllrn t,ansclI' ver ngs prov,d·
Ing SSB operatIon _ ar'ld IhOse are the st a·
toons Ih.t are heard overseas on SSB,

Thll CW stat ions use thfl surplUS and
dISpo sal eQuipment or usa home·bre..

"gs madll out of components of disposal
eQulpmenl Thll rece,VIIfS .. ,II be 01 the
t ype "'R-88 (RCA), SX·28, BC-71l1, HRO,
R'l1!:6, III C. Thll alrc f8lt rece,vers of the
BC-348 serIes a lso are u sed, su itab ly mod 
ihed fo r mains operatoon , Thet ransmille,
is inve'iably home ble.... using an 807/
1625 fir'lal. The PO... ... is limn ed 10 tOO
WailS.

These lu,plus ba'gaons are no longer
avaol able, 80 thll younger g""e,atiOn of
hams h as to look 10. Iransisto rs and ICs
for home brewin g. Wh ileillch nical kno w·
ho... is av.,lable 'o r home btewing , poor
avaol. bilny 01 su,table compon""ts and
cost are the hm, tlhg tactors.Club statfOll.
and many of the old·t,mers help SWls ger
sl arted w,tn license. and rigs.

The, e are IWO types of li censes-Grede

'and Gradel!. The G'adellicen se reQuires
a 12·..pm Mor811 apeed as against 4 wpm

Each month, 73 brings you
ama teur radio ne ws f rom
around the world. In this collec
tion of reports from our fore ign
correspondents, we present the
latest news in DX, contests, and
events, as well as Keep you
a breast of the te ch n i ca l
achievements of hams in other
countries.

If you wou ld like to contribute
to your country 's column, write
to your country 's correspondent
or to 73: Amat eur Radio 's
Technical Journal, Pine Street,
Peterborough NH 03458, USA,
Attn: Avery L. Jenkins WB&JLG.
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GUAM

"'O,ld . Equ ipmenl is Ph ilips FM-828; t l'l e
"ansmil I,equ.ncy is 146.650 M ....Z and
Ille ,ecfliy. I'equenc y Is 146.050 M....z.
Po...er soU'ce' Il'I'ee $olarex 2·Am p. t 2-V
solar pane ls . lwo 1(l5.....m plho ur b.l lIer 'es .
Antenna : AEA Isopo le, 5-dB gain.

Tne p l. nned Nortll Solomons repeale,
(P29RBII I. being tesled a t ..., . ..... Tra ns.
m,t frequency. lot1.0 MHz; ,ece iye . 146..00
M ....z. Th• • qu; pmen l is a modilied Ph' lips
FM-828. Tl'ler • • re tl'l' e" pOn ib le Sites
und., ' ''Ylew. t ...ool lhe . iles being on 11'1.
coaSl and On. nign up In the mount.,ns .
TI'Ie la tte , would b,inll lhe repea ler ,n line ·
o l·aight "" tl'l loll. ...Ibe' l Ed",a ,d (a boul 900
km a",ay). bu t l l'l e re lI'e fears Ihllt the
,epeate r could be vand.llzed lit Ih i5 loCa·
tiM.

Inlormallon l'Ias come to l'Iand aboul
the No rlh Solomon. Ama te ur Aad io So·
c iel y, Nort l'l So lomon . Proyonce . On Ihe is·
I"nd 01 Bouga ,nYille . is o"e errre moSI ec
Ii... provinces in P29.•m. leu,·",i se. Mo at
01the o pe,.tors tnere ere emplo~ed II l ne
Ilianl coppe, mine, Boulla ,nyille Coppe r
limited , Ga ttlerinllS 01 ll'le No rth sere
mona Amale ur Radio Soci. ty a'e he ld
e.My 4 10 5 ...eeks a lIne Pangu na M'M
sit e, Bougll ,nYili. Coppe, Limiled oblige.
", UII lu nc l'l eon p'Oyided in Ine mesa. and
OMs P29BG, P290A. P29TE, P29N JW
tP 29ZS0 1. P29N Ml , P29 NES , a nd YL
P29NJF get logell'let ""Ih otl'ler internted
peop le

Also a l Pang una ia Jenn~ VK4 NIY ", 1'10
hopes 10 upgraoe a nd receive a P29 lull
call . a nd VK.V"'U. a 12·yea' -old SllXIenl
...!lO Is 100 yaunll lo receiye. P29 license.
It .ppe . rs tha I one has to be at least 15
yea rs oid to ,ecei . e an ama te ur license
in P29'

Tile Aad ,O Soci. ly alSO !lOlds socia l
oul,ngse..-ery 1"'0 monlnso,so. Tl'le Nort ll
So'omons Amate u' Rad;o Socie ly is in tl'le
process 01 a lli ll. l,ng "" t l'l th e PNGARS. A
.ery acl've g roup . thaI! Jol'ln P29JM I,om
P. ng una IS a lso one 01Ihe net conl,oll",S
a t 1118 Inle, Isl.nd N. I ...n 'cll OpelaleS
eve,y d.y on lot.3 t 5 MHZ al O6OOZ. Other
net con l,ollers a re Tom 1<X60 U On Kw. ·
jalein. Bud KN6GJ N .nd Gu. ...H6 0 R on
Ha"'. ii. • nd Me l KG6,J ........ on Gu.m. Tne
net handles 2nd - and 3rd·pa rty t,a llic.
emergency lralli c , and marine t,a llic , and
lhere by lills an Impart an I need,

Anolh. , province ", ,11'1 a lairly large
amlleu, popul.,iOn is tile East.rn Hillh .
I.nds ProYinCe , Aa p reyiou s ly mentioned.
Ih e Hi glliands provinc es even have 11'1."
o",n ne l on 80m. Al U~a,umpa in llle
Easlern .... oghl.nds. .... have Il'Ie Sum"'"
Inst,tu le 0 1 ling uis lic s ...'tll abou l 500
members. and In tl'lei , ran k' , re a number
01 aClive ha ms : P29...X. P29C B. P29 NPM.
and XYLa P29SM, P29Of• • nd P29R M. It I.
Ih. aim 01Ih. InSI,tule 10 lra ns lat e lhe B,·
Die Inlo n.liye tanguages; " .nll.lIo ns in·
10 24 lang u.lleS hay ' been comple ted so
lar. Ther. lI' e 150 I.ng ...all e gro up . in til.
llald -lll. t is , fa mily g'oupea hying ....tn
Ih. people in ylllagea .nd study,ng In8l'
I. nguages . A g ig anl iC u"Gertak ,ng In •
coun tr y o f 70 0 dllleren l langu. ges
amongst a popula tion 0 1 3 million'

James r. Pogue KH2A R
68 &rny.n Circle
FPO S.n Fr.nclsco 9663JO

THE VIEW FROM GU...M
II yo u h.... senl 0 ' ' eceiYed a OSl card

Illro ugn Ihe Gu.m Bu,eau d unng Ihe lasl
to yea' s . IlIen you can Ihan ~ .k>oI FrekOI

PAPUA NEW GUINEA
Stagl F~madl P29HSF
PO 80. '6~

Rabau l
Pap ua Hew Guine.

Hel lo In..e al'>d greelinllS to everyone
I,om Pap .... N.... GUine. , . nd especiall y
from me Isl.nd 01 N. ", Brilai n . Tn. tOrn
band ap pe.rs 10 l'I aye ,ecoyered .nd I
l'Ia... had a g.eal h m. W<)f\<ing inlO Il'Ie
UnUed SI.les. II is amazing no ... m.ny
hama le ll me tna t t l'ley ~ no'" my OTH aa
t l'l e y ",e re l'Iere dUl ing In. campa ign In Ihe
Pac ilic in Wo rld War II. In those days.
communicalions played. Yel)' importanI
'01• . aa llle coaSl...alchflfS main l.ined
ob..... a l io n o ver occupied a reaS a nd
passed th e in lo rmal ion to "'lIi.d Head ·
quarlers IOf ac tion . Ra b. ul "'a . Ih. Head 
<I ....rt.rs ol lhe J.pan.se Navy Il'Ien.

I have iust receiYtld u pdated in lorma ·
lion on t l'le n umbe r 01 hc en""" ama te u,a
In PNG. The ,e ... 93 lull ca lls . 22 limited
call a. and 36 No yice calls, giying . tOlal 0 1
151. "'bout 10 01 Inese ...ou'd be Yl
ope,alora. The ,an~s 01 nams may be
swelled when ne", callsign. a , . a lloca ted
as • result 01 tne AQCP e . ams neld in
F. brua ry-we c.n e xpe<:l 10 hear ..ye,.1
n. ... Opef. lors I,om Ihe No rth Solomonl
Pro ylnce .

As 01 J . n u . ry. 1963. a ll l u ll·c a ll
am. le ur s in P29 can o perate the new
'(). M....z b.nd in lone "" t l'l VK. Tl'le P.pua
Ne... Guinea Amal. u' R. d 'o $ocie ly
(PNG...RSl has ...,itten 10 Rad io B'lIncn
concerning auocenco 0 1 Il'1e 10· and
2a ·MHz bands fo r IuII·call o pe,alors;
lhe.. a lao .,e ayailaDI. 10 V... amateurs ,

VHF achy,ly ' p :zgzu.... P290.... P29ZSS.
P29ZT O, .nd P29Z FD are lICliye On 6m.
P29SS hOpeS to be ac t ive 'OOn on 6m.
SSB, and CWo upon complellon of • beam.
P29ZUK. P29ZTO. P29ZSS. • nd P29 lW
O(leI. le on 2m a nd 7Dem. al'ld P29ZSS ie
a lso on 1296 M.... t,

There are t",o beacons in Po rt Mo resby.
. Sm beacon{P29SI Xon 52.013 MHz. and a
2m beacon tP29TWO on 1«,030 MHz~

On t l'le ,epeater !lCene. Ihe Port Mo ,e..
by repeal.r is ope ra tional. The p la nned
,epea te, on th e bo,d. , 01the Nort l'I .rn . nd
Ih. Cenl,.1 P,o yince ",iIt be re.dy for
lest,ng in Po<! Moresby belore you re&ll
llli•. When lina lly Ins t. lled on sit. , o n Ille
e aste ,n dome 01 M\. Albe rt Ed",ard at an
a llilude 01 13.000 1.,." it ...ill be tne
l'Iighe s l ,epeat.. in Ille lOulnern l'Iemi·
SClfIere .I'ld poas' bly tne h ignest in l!'le

Bob Milcne ll N~RM a nd h is XYL YiSiled
Taipei belo ,e the Chinese Luna , Ne", Yea,
ho liday a nd d ined wil l'l Ihe Cllens . t tl'l .
G ra "" HOIeI . one of Ine len beSI ,n Ihe
...orld , W. eXChanged person.' gills 10
m.,k Ine s pe<:i"l occaaion. Besides Ihem,
lhe presid.nt 01 A" Asia ",as a iso p'esent ;
lie was ....y d elighled 10 kno", a bo ut Il'Ie
uni<l ..... f,iendsn,p a l'>d ac l ,YiII8$ of 11>8
world 's ract,o am. ' e urs.

AH 2G a'e met on Il'Ie a ir I,o m lime to lime.
bUI the cUffentl y poor p,opalla tion is
ce ...sing m. 10 miss all the leno...s ",110
used 10 chec k in ", ilh Ihe Fam ily ....o ...s
Nel ma ,n la ined by Bm W7PHO and h l5 as·
soctetes. I occasio na lly cneck in on tl'le
SEA- NET ho u' al 1200Z Wed nesd'Ys on

"'"

Man y enQu",.s a'e be.ng rece.yed
QueSliOn ,ng the poss,b,li ly 01 obt.,ning a
tempo ra ,y license and TT Y o pe,. t ion,
elc .. on T. i....n. Tl'lere is nOll'linlll'lappen·
ing ilh lhese cone","a un "llocal h . ms
II been g,an led more Sl ation .nd cp-
e r. lO, licenses,

Regrel lu lly. aomeon. c la imed a lo s t
OSl vi. a posl omcebo• . and t he Inle,na·
Il()I\al Lions Club IoSI • lropl'ly wh iCn lIall
be<ln sen l by a or pa,ceL I have contacted
tl'l& Po . t maSle , .nd lea rned Illa l some
m.1I has been misro uled bul se nt bac~

la t...

Only Japane.. IRCa are e~changab'ea l
tl'l e cneeee post c ruce. OccaSionally
o tner IRCs are ex c l'l a nged wit l'l aome
pnila telics - "'ho do nOI acc. pl old ones
e .ceeding IWO y88tS. CR'" BVOS l Burea u
is 10 . na....' OSla; il used 10 relum 2 1RC.
aa rec iproca l u pon 'ece'Yin ll a green
sl .mp. II obta lnab l&. C hine se mi n i
Slamps -.n more COIlyenien t.

NOliC,ng Inat Ihe 1963 c.lIOOP. l'Ias
deleted Ih. BV Bu re . u f,om Ih. OS l
Burea u p.ge. m.y I aak 11'1.1 .11 direc l
OSl. (hCe pt YI. a Sl managersl be 10"
"" tOed 10 my ~'en {a bove) 10' h.n·
dling. pi....

F. a n~ W9ZNY is no'" ' 1'1 Ta,pe; and is g0

ing 10 lend a lIand in In ,s malte, . 1'I0peluI.
Iy. to ra ise my presenl antennas h illl'l .r lor
bett., ,adi .Hon. long-p.11'I a s o s ...itl'l the
US eest CO.SI are frequentl y open " t
a,oul'>d t130-13302- I h.ye juSl ,eceiyed
an . ward I,om lh. SoUII'I Flo rid. OX AsSO"
ci . tlon . Al ao. lry 10' possib le US asos
0000-o200Z. Su ndays, on 21030 or 26530 .

Since my '.tl,.men!. Il'Iave been ableto
ma ke mo'. !lChedules on lhe a i•. Tna..
...ho ...ant my OSl for oxec ...ill l'I .ye
more chances. But o",'ng 10 coestrcctson
01 "on ...ork on my roo l. I am s utte ring
lrom surrounding obSlaclea. espec ia lly
10 "'"d llle eueeuee olll'le SI.tes

TAIWAN

t ions to us milit.,y p.rsonnel s tettcnee
here. • nd. • lthough it is not p ublished.lhe
number is flel,e"'" to be 55. Lie~s'ng 01
the ....Lg.pr.l i~ a tatlons ia lIandled by llIe
H I Oll,ce .t tile Frequency Coo'd,nahOn
Offic II at Ihe Eillhtll US A,m y g a rrison at
Yongaa n, in Seoul.

Unlortun.lely , 8$ 1983 opene.:l ...11
lau""'.n .clual d&c rease in h. m aCI,y,ly
in Ko rlla .mo unll Hl 9 5ta tiona , The rea·
son; Oue to t ile Inc'ease In tile n um be r 01
miliU,1)' personnel stationed in Ko re a .
.augnly 90 perc~t 01 til.... mual II... o ff
base. in housing in the Korean Ciy,li"n
comm unity. So due to the recent enlo rce
ment 01 a Ionll·igno red q ua lillcat io n by
the J~ Oll,ce lllal Hl9 oper.hon mus l
ta ke place lrom ins;de a US bue. mosT 01
the II ams, espe<:ially ,n the Seoul area.
hay. tound them eervee Inyo lun ta rily OAT,
Since I nellher liye In a mi.ilal)' compound
"'" .m connecled directly ...,Ih Ine mi'·
't al)'. I am also o il llle .".

A recen l cnec k ...illl llle Ko r.an
Amale u' R.dio l.allue ind icated tna t
llley "'ete oct particul.rly inlMested In
pur.... 'ng ,.c,procallicenslng. t tnis time.
Tn.s wou ld seem lne best ...ayto solve lh.,
licen.ing problem. In Ko rea , bul it seems
to be impossible 10 lI u"y lllings in the
East Perl'I a ps ",nan • 1.'IlM numbe< 0 1
Kore. ns are perm,tted to "'lit lorflig n
count"es and tile pe,centage 01 lI.ms
among tnem becomes Ilrea l.", we mign t
lind some Inte' es t on the Ko r. an side 10'
,eciprocallicenllnll

Tile ma'n lne<ne 01 Ihe cotumn Ih 'S
mont n. tllen . m,gll l be ....am ,ng not to e . ·
pec l to he.r too much Irom Hl 9 st" ,ons
in the near fUIU'., Bul .Ch Yi l,.S by Hl l -5
st.ll()l\S i. on Ille ups",'ng. The Ko rean
go.....nm..,1 ""'""'s pos,t"'ely behind lne
e ' p.nsion 01a male ur redio in Ko rea as a
sort 0 1 PR o pe ra tio n in Ilg lI l 01 the Asi an
Games 10 be lIe ld in Seoul in t 986 .nd the
Olymptc. in 1988.

Mo re on tile.. and Olhe, IoPiC S ne . 1
mo nln . 73 lro m the L. nd 01 lne Mo rn ing
C. lm.

r,m Chan BV2A IBV2B
PO 80. 30-547
Taipe;. Ta;wan
R. pubUc 01 China

Some l'I.ms ...ho have I,equently Yl5iled
Ti"pe i and BV2A.IBV2B .re W9Z NY,
N5 RM. G4 KlP, KA. 6 l G X. J."l"' N,
J A1EBM, W6PN . VS6DO, N9BBO, and
W2NSO, "' 11 01 til....... h lye bu. inen . nd
personal connec liOflS in T.i"'ln and lIaye
an e yeb.llt OSO ...,tI. T,m Chen upon a l·
mOSI e ye l)' a". iya l. K1UG'" a lso ...as Il,eel·
ed by BV2A lo ur lim.s in ll'l e pas t lew
years.

By Sl.haties. I ha... so I., met nam
1".nllS I,om tile US m.inl.nd . Caned• .
Pa nama . Venezuela. Colom bia, Peru ,
B,az ll. Ne w Zea la nd , Ausl,al l• . Vanuato
(Solomon IlIand), G uam. Ha"'a ii. Seipan,
11'1. Ph ilipp ines . Singa po,., Indo ne s i.,
Ma lay..a . Ho ng Ko ng . Macao. Tna lla nd.
India, larae l. Nepa l, JO,dan, Ko rea . J a pen,
France. na ly, Enllia nd . S",itz.,land . Ge,·
m.ny, Belgium, and Soulh Al,ioca.

wtl BtP. K61A. K.X.... . KlCM. W2AMS .
W"'3HUP . W2IYX. J "'2 MTO. J GIOGT,
9Vl RHIVK30V. and J M1UXU h. ye h.d I,e ·
Quenl e Xchangea 01 le tters "'ith me 10
d ,scuss RFI. OSling , OT stories. a nd
ragoon. 1mall.l$.

W7PHO. W6RGO. WA7ZTl , VS6CT. a nd
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2400GMT, May 21 , 1963: spe<;lal call"gns
on all bands, all modes. during the 24·l'Iour
period. Remembe' . commemoraH..-e a Sl
cerds fo< conlacls * '11'1 t........pteial
Callaigned stations will be senl ..ia '''e
Bureau. but ilyou ....anl a dl,ect OSlosend
an SAE plus 3 IRCs, wit h details 01 tne
050. 10 tha IL WCV station * orked. c/o
NZART OSl Bu'eau. PO eox .c.212. Upper
HUll. New l aaland . No OSL Cilrd. eec
enary- on ly the delails of Ihe OSO.

NZART Ann ua l Conlerence and Con
..-enHon, Dunedin . Jun e 3-t1 in the hean o f
Zl4·land . o..-e'seas yi.ilors ..... Icome: an·
Quir;"S 10 PO eox 6050. Dunedin. New
Zealand

Remember . i l you hue any Queries.
don't hesitate to writ e me al my ZL .d·
d,ess; inClude 2 IRCs lor a" mai l poslage
10< my reply.

CHILE
ParncIQ Fern....z H. CfJON
PO 80x 74781

Sanllago de eft".
Chile ia an ext'em.ly long, ~ arro w. and

mounta'nous country , all 0 1whICh means.
01cou'sa. dl tliCutt communiCahons.

W"" tM ad"""l 01 '''e mass-produced
Japanes. 2'meter tranK el..er s in the early
70s. Ch ilean hams began 10 oreeover the
....ondertul POSSIDllll ies of th iSband, and il
..... 15 not 100 long unlll I"e "~I repealer
* as inslalled 151 "'e RadIO CluD de CI'lile
he.dquarlers , on an 8lHoot tower, In

downtown Sanl lago.
Expe' imenters soon dlsco..~ed Ihal 151·

l ho U1lh I",...peate.- had a ....., nICe
co_a~ l o r normal purposes around Ihe
City, Iha mountains that surround S.n·
l lago pre sented a barrier whiCh made any
conl aCI o..er 20 or 30 miles complel ely Im
poss'ble.

In ad<!III()<l IO t"e Andean range. * h lCh
is a nalu'al borderline between Chile and
Argentina, the count ry nas anOlhar coast 
151,ange *hich run s pilra llel to ' ''e Andes
and is Sil uated....., nu, t ne coest. These
mounl alns *erelhe c. use ol lhe problem

In trying to estaDlish 2-m"1e< contacts
! ,om the capItal 10 yarlous cilies si l uated
along the coastl ine , suc h as ValparaiSO,
Vine del Milr. and Siln Anton iO,

Alter much in....slogalion andlesl s f,om
Ya' ious Spoi S. ol her repeal~. ....ere In
sta lled by the Radio Club de Chi le du"ng
the rete 70s. 01 lhe• • , the mOSI eve
ceasful "a..e been 1iI Can tillana at 7.500
1..1, La Dormida et 4.700 feet. and San
Ramon 151 3.900 teel Some 1" 15115 "a..e
been eslabllshed ..-,a La Canlillana. T"e
moat importan t was I"e commencement
o t mobile com municatIOns belween tM
<::onhnenl and Robinson Crusoe ISland
(Juan Fllfnandez Arch . CEIl) some ol-8O
m,l ea lrom the coa st; cce tacte bet*een
Chi le and Argenl ln. across the Andes,
* hlch are. o ! course. a 10rm ida DI.. nalur.1
bamer. ....ere alSO made,

6ack in July, 11l182. RadIOcue de CI'I11e.
which is !h" la' gesl amal eyr radIOorgani·
zallon In the counl,y , decld..d to ~ t u dy the
posslbilily 01plaCing a repealer on a ..ery
high spol U'I Ihe AndeS. This repeal er
would h. .... 10 be high enGU1l" to perm'l
rellaDle communicalions belween San'
I lago and alilhe coasl iine and lOul" 01
SantiagO . This repealer would be t"e I" st
01 a lief". 01 linked rfl1)eater sy.t....s
nonh and soul h 01Ihe capnaL

The proteCl ..as assIgned 10 Ric. rdo
CE3XJ and Saul CE3ZI, whO, ln addil lon to
being hams, are also experienced elee·

BITS 'N' PIECES
IARU Region 3 MonitO<lng SefYiCe Coor·

dina,or , All Chandler VK3lC, hll been
lorced to retire lor personal reason s. a!fe,
many years a t Mon il oring SeNice and I,,·
tr""'" Wal Ches. Ha ha s _ r"9laced by
Bob Knowles ZUBAo/Zl6IW, ....hO " as
been New Zea land I"truder Walch Coor.
dlnator lor the last lour years, He has ap·
plied to Ihe IFRB lor "drrect access" on
behalf o l tha Region 3 Mon ,loring SeNica
....hiCh, il gran,ed. will enable Ihal aerviCe
10 submil reparts 01 ··harm lu l in te<fer·
eoce- 10 the Amaleu' Service *'thoul go ·
ing through Ihe Natlonill Admini stration
conce, ned. In lhe p.st . Nal ion.1 Ad ·
minittralions. wllh a lew . xceptons. ha""
been nollceably relUClanllo acl •• " ro..-I"·
ea l or in ITU Radio Regulalions , An ap·
proach along sim ilar lines has been made
also to the Na* Zeal.nd Adm lniSlral ion,
and th..... mowes 10 ob la,n ""eel acceSll
10 Ihe admin, st r. liona concerned ShOu'"
m ake il poSSIble to aCh ie..e bett er results
i" I he l ut u,e.

A poinl 01 intere.t reg.rdlng Bob's
Z161W callSign: T.... Ne.... leatand PoSI 01·
lice recogn iles tM ...1"" 01 NZART's In·
truder Walch , . nd In wh.t could be a
world flrsl , isaued the apeclal ca llSlgn lor
Inl , uder Wat Ch business, II la not permi l·
led 10< ama'"",r a sos. bul IS 10 be used
exp".S$ly tor Iransmissions, m. ,nly on
CWo 10 non..m ateu r statio"s in trud,ng In·
10 the exc lusl..ely amateur ponlons 01 our
..-arlous bands

Zl HAPPENINGS
WCY Ac"..'l y Oay in ZL. ooסס GMT 10

Scheme. Ihe Amaleu, Rad io Emergency
Corps (AREC). and an Intrude' Watch. has
a li ai son o lllcer to deal di rectly * 'th our
regulatory llO<ly. and has ' '''ee o_ seas
liaiSOtl olflCet'S _ repre",,1 Ne.... ZH'
land 151 IARU eee otnef o""rseas conle<·
encea such " WARC.

The business ct NZART ia conducted
du ring the year between Annua l con
ference. by the Execul i..a Council . a
Sec'ela'iai Commitlee. and "'e ..arious
depa"men lal managers , The NZART
Counc,1 has at leil$l t*o meet Ings during
our Annual Con ference. wh ich Is held the
II ,at wellkend In June a....ry year. At "'es..
meetings. members consider poliCy and
domestIC mallefS Delo<e a" d alief l he
conlefence and <tICe,..e repons l rom Ihe
..ariou. de panmental managera and otll·
cers. The Co uncil also meets every month
on Ihe ai, Otl 80 mete... * he'e members
discuss and decide on m atte<s rel""ant to
I " e day· to-day ""nn ing 01 tM' organlza·
liOn.

The Annual Co nfer"nc.., our assocla ·
tio" 's annual gener.1 meeting. Is held in
dl llereni tc....ns and cIt Ies. a" d each enee
80 brilnches may s.end a delegate. Indi·
...dual mem t>era may aUend 'he con le,
ence and speak and "Ol e on any mot ion
dIscussed On the buSiness agenda 01 lhe
conference II tMY SO desire.

The bu siness conduc ted conslsta 01
th" Annuil l Repon and Accounl S. repans
from departmen tal manage... and ,emilS.
Remits (aubmlsslons fo r conference cce
.Ideriltionj may come trom tM b ecul ive
Council. any brancn. or any I lye members:
$Ubte<;tsCO"""" a,,, associa tIOn polic'es,
domest iC maners. and regulatory mat·
ters, and il carrie d by the YOIe ot Con
terenc e are t.... llh I"e except iO" 0 1
regulalOfY mailers) act,onlid by tne Exec·
uli..-e cecoen. Remita on 'egulatory mal·
t"r. call1ed by eeete-eoee YOte can onl y
be sent lorward 10the regulatory body. the
New Z" aland Post Ollice. wit h il suit able
recommend atIOn. The Ne.... Zea land asso-
ciahon ISprobable un'Que in Iha' Its mem
be<s control i ts poliCies Ihrough l he an
nual general meat ing.

NlART publishes a monthly magazine,
BrNk-ln . operales Ihe Zl OSl Bu'eau,ll
Corllesta and A....ards. a RadIO T,aln lng

"'H2O. Fondly kno....n on our ialand as
" OK ar the GrOUCh." Joe tracee his ham·
radio roots back m any years,

Uaing a UX201A as the heart 10< hia " ral
recei"-llf as *ell as hIS I"St IranS,""Ile<.
Joe ....as h~I licensed and"lfflfl t on Ihe a"
in 1931. Signing W3CHH Im m PrIlladel·
phla, Joe managed on mora than one cc
cesjon to *o,~ C.lifornia * ilh jual o..-er 3
Wans.

Prio< fo WWII. he * orked fo< the B.lIia.
uee Lab at l he F ra n~lord Arsenal In Phlla·
de lphia. In 19«. he wenl to wor~ fo<
W"t~n EleclrlC IS a he ld anglnee,
WM'n WWII ended, Joe algned on ....ith
PII ileo as . teeh ref) and ataned tra..-eling
Hia ne* dulles made the .,.,llrs PacIfic hIS
bac kyard and 100~ him 10 Guam , Iwo
Jlma. E n l * eto~. t h e Phlli pplnea, Okina wa,
J.p.n, Ha.....ii . V,elnam• • nd Th.,land , 10
"""'tion jual a Ie.... dest,n.hona. During
th,a lime he held Ihecall. KX6BT , KR6FT,
and KG6JAR In addit ion 10 the Iwo call·
signs al ready ment ioned .

TOelay . Joe is in m any * ays li kethea..id
angle< * hO has p.... l y 01 fish $Io<i" 10
tel l. "r"" * orked o..-er 300 ecuemee and
he..e, uSIid a beam," he s.ys. The only dlf.
lerence t>el wlffin Joe and t he fi sherman
* hOSfl CalCh gOl away is that Joe has a
huge pile a t aSl cards to pro"" hia
SIO<lea.

When asked aboul * hal con$l i tuies a
rare OX statton, Joe says, " A o x Sta tiOn IS
any sl ation that I ha...,., ·t * orked yal ."
JudQing trom l he lo* e, ing Stack 01hlled
log bookS nexl 10 his ope<atlng l ilble.
Ihere can 'l De 100 many staliona tett In
Ihal cal"ll0ry,

Retired since 1977. Joe ia Ihe exclusi..-e
dealer 1o' KenWQOd gur on Gu.m, alon9
....,Ih Sfl..-eral Ol hef lInes 01 antennas and
ilcceasones. ThIS. alOflg * ,th t"e aSl
Bureau. contesting , and jusl p lain rag
Chewing keep him occupied mOSI 01 Ihe
lime,

AIon9 * ,Ih his many accompliShmentS
o..-er the years , Joe is lisled as an ··...·1
Op ," a member of the " First Class CW
Operal o, 'S Club," and is a li le member 01
I he IEEE.

W""" asked about the l ut ure o f "am
radio and whethef he thoughl II was a dy·
Ing hObby. Joe just smiled and pointed at
the brand new " 930" on his desk. II looks
as thOug h Joe and ham rad iO.... il l bolh be
around fo< a IcH'Ig lime.

NEW ZEALAND
D. J . l Desl Cftapmaft ZL2VR
459 "' enn«1y Roed
Nap,e,
NewZ.aland

TM New Zeal and Assoc ial ion 01RadIO
T'ans,'''lIers (NZART) Is the Ne* Zeillilnd
equl..alenl of Ihe ARRL and represenls Zl
amateurs WIth in New Zsa land and Inter·
national ly.

NZART Is con lrolled by a presiden t and
17counCillors. all elec ted by I"e m....bera
e""ry lWO yea". The council1~ ref)resent
Ihe Iou, Dist ric ts on a proportlona,. basiS
as 10 110*15: 1151 Otsl rlcl , 6 ; 2nd DiStricI , 6;
3rd Olsl ri cl . 3; 4th DislriCI. 2. The ..ice·
president is .pPOinl ed l <om amongsl 1M'
eiected councillors, There I. one salaried
o fficer o f the NZART, l he general sec
retary, and our headquarters are in ASlral
House, Upper HUll , near Wellingl on . AU
other NZART dep.rtment al managefS and
o ffICers a'e hOnOrary POS'hons canled cut
in conjuncllon with Ihe m....bers' normal
..ocaflo" al or profeniona l dulie•.
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OFFSET
WRITE

PL TONES
BUILT IN

MODE
SCAN

NEW
DISPLAY

32 CHANNELS
OF MEMORY

1 MHz
UP/ON BUTTONS

leOM presents the most
advanced all mode, two meter
bose stotion available today ...
the IC·271A.

25 watts of power from
12 VDe or from 1i 7 VAC with
the opllonollnlernal power
supplV/32 full funct ion
mel, lOriesjm.Atil, IOdBS/Sl.lballdibie
klnes/Pll1Odced to 1CHz/h1gh
visibility, multl-color nour-
eseent display/illY readout!
sconnlng/duol VFO'sjnew site.

25wa1t1. Nowo 2 meter
base station with 25 watts of
cower coo on optionor internal
power supplv. The IC-271A is a
complete stetson

32 full function memories.
Each memory holds frequency.
offset. offset d irection. mode.and
subaudible tone Frequency,
to-es and offset ore selected by
rotating the main tun ing knob.

Suboudlble tones.
Subaudible tones o re selected by
rotat ing the mom tuning knob
and may be stored into memory.

PLllocked to 10Hz.
Extremely low noise and a good
signol-to-noise rete PLL a llow
synthesizer lOCk to 1CHz.

High visibility display.
tCOMs new nigh VISibility. multi
color d isplay gives easy to read

at-a-glance display of frequency.
mode. offset. VFO in use. memory
channel.oro R1T offset cnecton
a nd amount.

SCanning. The 1C-2 71A con
scan memones. programmable
sections of the band. Of modes.
~Sscan isa mode scan and
ca n be used to scan memories
wi th a paticula mode Of to lock
out frequencies continuously
busy so that the receiver will not
stop at that memory channel
eocnurre.

Dual YFOs. ICOM's dual VFO
svsten is now even more versatile
with the ability to transfer from
memory to VFQ. This OIIO\N'S
frequencies from the tunable

memories to transfer directly into
another memory without moving
a VFO to the nf1W frequency first.

Newslze. OnIy 1 1"~ 1l 4J.i1 "H

)( 10WDthe IC-271A is styled to
look good and engineered for
easeof coecnon

othefteatur... To make the
IC-271A functional and easy to
use. ICOM has incorpora ted
many asked for leatures: UP/ DN
buttons. d ial lock. swrtcncoe
preamplifier. dUpleK check. a ll
mode squelch. receive audio
tone control. Smeter. center
meter. computer mtetcce. and 7
year lithium battery roemov
backup.

ICQ.\AInenca.1nc.. 2112-116thAve NE,I3eI\evueo.WA 98004(206 )454-a1 ~~ I ,)J,J1 T~Drive.SuiIeYJ7. D:lI~ lX 75234(2 t 4 )620·27eo
". SllQO!'O~ CW" oppro.>OtT"CtP a1d Uljea to c:to~ ""'1I>0I..O'~ 01 <XlIigonOl •. I'M l(Qo,\ I'Odoos »gi lOflcc.ony~~ FCC~ IimIlIr"i9 1pl.OIC>IAe<,oao6
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Trindade Is la nd

Fernando de NOfOtIII. Arc llie-laoo hes
In III. So"n'l Allantic , 300 mila' no rtllaast
01 Natal. Us ~rlpn ,C coord ,n.fes .r.
3O "50'27"S, and 32 "24'52"W, It is com,
posed 01twe nty island"among ...h leh Fe.,
n.ndo d. No ronha, Rala, a nd R.". a,e Iha
mai n o nes, Its a .ea la only 10.422 SQuar.
mites. h••ver' lle tempeta luf' 11 17" F.

Fern.ndo d. NOfOtIlla 's e. lled tee
Emer.ld o . Ihe Atlantic by B,ullian . nd
lo.ailln tccnete. It has • pcourancn of
abcut 1,500 . nd is Ih. s m. llest un it .nd
tlla on ly m ilitary territory in Ihe Fede.al ion
o f Brazil , II is unde, th. d iracl eonlrol O.
,he "l lni. t ry 01 Army. Thera . fe Army
Iroops . s ....11 a . A" Fo rc. people working
IlIe •• . Clvili.n s living on tll.se islands
lI.va sa.er.1 . c t ivitia.- lis hing being 'h.
main one .

TRINDADe ISLAND
One 01Ih. Brazili. n OCean isi.nds With

DXCC stalus. and 620 m,tes lrom V,clori.
ety on tile coast 01Braz ,l 's Esp ,n to SanlO
sl.'., T' in dade ia • uv.g. voIc.nic ,.'
land "sing Irom 5.SOO met. .. deplh 10
lo .m a su rt. c. 018.2 aQua re kilomate rs .

Ab,uplly ' Iee p and eo ve,ad by low
g,as. a nd lI. rbs . w,lll f, ees liv• • nd a..
melers lIigh Ind gian l aam"ml)&'as. Tn n·
Oade ISI.nd seems 10 be a loll p.leozolC
'ore,,' in Ina m'ddleof lhe AU. nl ic Ocean.

Gian t ... 'orto 'ses lOok lo r T" ndad. a.
an ,d eal p lace lO llY t llft ir ellg" . nd year
ette r yea, I h a~ come by file hund red! .
Wild 1l0alS a nd pig s b,o ullllt to lhe Is land
m.ny year••go a ,a lnllaDita nl' . GraDS by
Ina tllouaands liv. l lI8<e. a nd 10 dO se.
bf.ds_lh. n.wborn tortoise's ...orSI en.
my ,n nalU.e', alr"ggla lor iiIe.

A Iive--m,nule dai ly rain was na med
Pi,aja IPee,·ar·ja,) by Ma rines who h"ve •
. ·month stay at Trindade , joining a Navy de
lsellmenl lOt ....., ner-·prlld ictlQh P'Oll,a ms.

Fis'"ng ,a III. m.,n nobby, and II Su.a is
lun the.a-. pa.radlH ol lhe hnesl f,snn
you Can im.glne. lobsters a nd b.rracu·
das, a nd . Iso lilll a b l. ck Iish ",110 . re suCII
loo ls thaI yo" Can ca tch tnern ba,a ·
lIan ded. " FiSh me. please," is whal the
m.n call Ihem,

Fresh d"nk'"ll ....1.. comes I,om til.
top. 01lhe 'Iopeo VOlc.nlC llilia 01' his im·
p,esalve 6OQ.n'Iete,·II,gn mounta,n, w' th
III I••a flOW S a nd vOlcalllc aand all
around. The mountai n was dlscove,ed in
t501 by a Spanis h c.ptai n who was s...·
ing Ille Port ugese klng .' Ih. lima.

EWlry ....0 mon' lIs, • N• ...,. 'upply boal
land. 101' • I. ... da y., bf',nll'ng 50 e-'cent
of the Isl.nd·s c . . ....nd ratur."ng _
"" th a not he ' 50 perc.n, who ha•• , ...l'liled
lh." 4-month tour o t dU'y. This Is th a
c ha nce 10 ' ,ad io amal.u,s to llat asho ra

AWARDS
ABCW Award: Sponsored by tna ABC

Group 01 CW, tlla ABCW A...a'd Is av . ,I·
IObI8 ' 0 .11 licensed ama'eurs tor conhrmed
conlac fs With 5 (I...) d ille'.nl ABCW
mam be,s, Conlact s must neve bean mada
.lta, "larclI 29, 1980, on .ny amalaur
band. Only I...o-w. y CW mode, No OSU .
Send GC FI log o f . 1I110ns workad (c.ll,
dal., time. bafld, mooe, .nd rI(lOt1~ )'O"r
personal OS L. ~nd 10 IRCa lo, m.'I,nll e x·
penses to, ABCW, PO Box 285, 09700 S.o
Bernardo do Campo, SP, Bra z,l,

Endo rs .ments: Fo r con li,mad cont act.
", '111 10, 20, 30, a nd .-a PY2 Sllhons.

SWL Slm. rutes.
A6CW MemberS: PY2AAW, PY2AFG,

PV2A"lU, PY2ASI, PY2CQ"l . PY20 EH,
PY20"lY. PY2EJX, PY2FI< D. PY2FWZ,
PY2F XI<, PY2FXR, PY2HAB, PY2IAP,
PY2 1A T, PY 2IBE . PY2ITA , PY2JM,
PY2RAN, PY2SHC, PY2SHI, PY2THM,
PY2TNG, PY2USC, PY2VHW. PY2VIW.
PY2 VTJ, PY2X A, P Y2X R, P Y2YOO,
PV1AEE. PV1AJI< . PY4AU B. PV4BNL• • nd
PV4SS.FERNAN DO DE NORONHA

ISLAND EX PEDITION
Last Oc'obe r. PYGlZ a nd PYliCW we'a

ag ain on the a i' Ifom Farnando de No ro n·
hi Isl.nd. F'ed PY.lZ oper.led from Oc·
tober 9 10 10 and AfId,e PV'CW opetated
I,o m October 910 26. TIl8jloperated on .11
banda in .plle 01 the h.av~ no,se.•spe·
ciall y on 80 me t. ... pro duced by the g.n.
a ra to, rceetec In h o n' 01 th e nctet. F,ad
mada eeeut 8,000 csoe .nd Andr. 3.000,
And re took adv.n'"ga 01 lhe t,ip 10 wOtk
on Ih. i.l.nd, $0 he did not lI.va too mUCII
"me to operate.

They used a Yaesu FT·201, whICh burned
out tha lourth d.y 01 operencn. a nd a
Oe lt a sao, a Brazlll.n tran scalver, Arta ,
IhiS acc ide nf. ' hay could nOI be on lha a ir

I f lhe same lima . The a nt. nnas ....'. "
dipole lor .-a and 15 meier, ana a Hy-G. ,n
18 AVT.

Get'SOTl R,sslll PYlAPS
PO B(,. 12118, Copaca ban.
20000 RIO de JtlntlITO, RJ
Brazil

Carios Vianna Ctlmeiro P Yl CC
Rua Allons o Pert. 49. Apt , 701

20270 RIO de J.nB<ro, RJ

er"z,'

BRAZIL

Fred PY, ZZ operates Irom Fernando Cle Noron"a,

very d,lIic"'ll climbing. Ihey raaclled
17,IXlO teel ",, '11 .11 of In..., gear.

Al Ih iS ha,glll, Ihe mula" ...e . e so e. ·
ha us tad and tlla lerra in '0 fUglled Ih at It
beeam. ,mpo ssible 10 use them any more .
a nd Ihey had 10 be lett a.id e. The fOule
from tl'l,,, poinl to Ihe toP of Ihe moun laln
goes llIrottgh I \'fIf'1 .teep llllCter 0_one
mil. ,n widt h, .ery dll/,cutt .nd d.ngerou.
to c'oss.

It tOOk the cli mbers ano ther tnree day s
to reacn lh. top with . Ii o f fha gaar on
th." back s . At Illi s altilude, a nd withou'
the mules, tha task was almo", unbear·
a ble . Finally. on Fet>r....ry 2, .!ter t.n days
01 cllmbonll. It'8}I ,eaclled tile top and Ihe
•epe. 'e. anO ,...0 .ntennas we,e a s
sembled , p lacad into pos ition, .nd the
l ir.t cont acts we.e ma da fhat a ft. rnoon
"'ith Santiallo.

Tile g'oup tllen returnftd to llle niglll
c"mp.1 17,000 leet a nd FI.vio .... ,ted un
til In. next d.y 10 climb to Ihe to p .lla,n
a nd lunher check a il lhe syslem, AI 10:30
fh e~ s tart ed tha i, wa y down, a rrl.mg a t
Farell o ne s tllat nillh t, wh. ,e they were
g,eeled by varlou" ham",om Radio Club
de Gfolte.

Th. '}'Slem ha, been ...ork'ng wery n'ce-
Iy .,nc•• "nd there is r••son to believa
Ihat ,t ...ill 'UfVlVe m.ny winfe" . The
cove rage is eno.mo us, an d fhe sensl tl.,t y
is .uch tha t lIam" si lualed On Ille CO lSf
can wo.k fh'ougl'l tha repe.tet u",ng only
lIand·natd lie.'. Allef all, II'" tna ...Ottd'"
htgll."t rapea'er.

tronics tecMic iafl s .ctu.lly ...orI<ing /(l,

Ihe CMnn TV nel, ...hlCh COveB 0_
1,500 miles uSIng OWlr 100 ree-.'ers ,

As Ihe projec t invOlved moun taln-clim b·
'n g knowledg e , th ey cont.c ted Flev lo
CE3CHH, an experienced climber, a nd d id
lOme rese~rch wa,k Sludying most 0 1tne
h~h peaks 01 the Andes near SantlllQO

They hnally came 10 lhe conclusion
Ih. , it ...ould be ponlble to lnst.lI . sola',
po we red "'pe ater on top of Cerro El
Plomo , wh iCh has an a lliluds 01 18,000
teet

During tlla ne xt months, bo th Saul .nd
Ric~rdo••ssisted by OIlier M,ms, de
,'gnftd, bulll,...cl tested a double 'epNter
(15 W on 1~. 1 Ie.. 600, "nd as " b;ackup
repea ter, 1.5 W on 1~,13) u.,ng laclory
a nd custo m·made p. rts. An automatic
• ystem was Included In o rde r to crscon
nect the ba l1Mies if Ihe ir charge level falla
Deyond 10 lerable lomllS. The ..me cirCUlI
connecl$ !hem ag.,n al1er 71).percen t
cnarge na. been 'eg.,ned.

Tne sy.tem wa. inst alled on top 01
Ce rro San C.is tOba l, I hill si tu a ted prac ·
ticatly a t the side 01 Sa ntiago, and wlS
given a lest ,un ot ove, t...o monlllS.

In the meantime, CE3CHH had Otga·
n,zed lhe mount ain climbto EI F'Iomo with
live ' ''end a, all members 01 Ihe R" ma 6e
Ana ,nismo of lhe University of Chile. Th8jl
had s tud ied the route a nd had come to the
conCluSion that t he project was tees-ere.
.I Inough Ihe bigges t problem ...ouid be 10
c.rry a imos l 900 pounds Of electron,c
eQUlpm...t , food, an" oth ... gea' up to
18.1XlO feet .nd tr.en spend .t least one
day at tl'l.t alt,tude In Otder 10 assemllle
everyl lling a nd make ,t work .

At th a t heig l'lt, ev en In summe "
tem perat ures Can eas ,ly reach 20 degrees
C beto... z...c. a nd the o xygen .vallable '5

.bout 50 petcent less than I'IONTI.I a l ...
l ....al_

A helicopter wo u ld ha.e to Ifanspo't
most 01tha gear up to a t leut 13,000 feat,
and Ihen mules wo uld ha 'e 10 be used as
much as poss ible abo.e that .11,lude,

The operation st.rled on January 25.On
th.t dale. FI"vio and Ihe rest 01 the team
.nd ge.r ...ere If.nSl)Of1ed '0 F.fellon..
by ear. F••ellones" I SkIIng ra$Oft v,lIlge
• bout 30 miles from santiago ano has an
ennuee o f a bout 6,200 leer.

The next morning at 6:30 .m. the he ll·
coptet I,om Santi.go a rrived, piloted by

"l a l· Pulgar , • mosl .xperier>ced Ily.r from
III. en,le.n Htgll ....y Pat,ol PolICe, T...o
Climbers bo.'ded Ille B0-105 "" th tile m,s·
s,on 01 gattlng as far up as poaslbiaon the
slopes cr EI Plomo .

Unfortun . tei y, lIy,nll at those a ltltudas
I. e xtrem.ly d" licull .nd d"nge'ous.••
dOwnd,.I1, ••e common_.nd Illal day
..... no e xca-phon. 5eWl,at a llemp,. were
made to r.ach a lI.t spot al eee...t 13.000
leal . a nd on the tast .!tempt, 'h. c.aft w. s
ca...g hf by. viciouS downd" ' t Wh ic h C••·
,ied Illem dow n lo r a lx,...f 2,000 feet, al·
mo.1 se,.p,ng lhe rockS on Ille mount.,n.-

All... tll.t . xper,ence, II ....S08Clded 10
cerry tna g.ar 10 .notllar Spol Iocaled . ,
about 9.100 teet at the base 0 1 EI Plomo.
Seve n fligh ts were made from F.,ellonas
to tha t spot, ca rrylng. li the ga., and me n
On " h n. 1 succ.ssful a!lampl , the hell·
copIer loaded the ban..'es.e;acn of ...hich
_'ghed eo POunds,.nd I• ...,.., ",fely.t
10,!iOO lee' F,om Illen on, Ille Climbe.'
h ad to ha nd -ca, ry most of tlla gea' up to
t 5.700 leel III successiva tnpe: this too k 3
days

On the lo urtll day, fhey had to bear a
heavy s torm wllh h,,1 and snO'" wh lCn
ka-pl ' llam under III.., r lenl. 10' 0\'fIf a d.y,
On Jan ....ry 29. tna mules tIIat lI.d be<en..
Quested som. days be fore 11II. lly . ...ived,
'0 Ihe ba tta"e. a nd ol he. he••ygea r we' a
loaded on Ille animal. , Arte r IWO day" 01
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IC·RPJ010 • 440 mHz
IC·RP121D • 1200 mHz
10 war ts . PlL I,eq. (1.2 gHzl. DIP SWItch.
c re5S accee.. DTMF control tuncnons.
selec tab le hang lime.

w. * ,11 Qpe<l 1 M Itlspect
a ll eq",pmenl.' you,
request ""C.S50 .

",,'chased .. . be ...,
and _ Red ..~I>outcl>arg.

Towers
Bro ughl lO you b y:

WSGJ. W5MBB. K5AAO. N5JJ.
WB5ATC, WB5WH R. W05ABA.

KB5PE, WB5AY F, W5EGP. K7WOC.
WBBFOO. and LIONEL

IC2SA
$309.00

IC25H
5349.00

Houlton M·VENTION '83
The 1983 ARRl

National
Oct. 7·9, 1983

Astra Village Hote l

S"'''1( 1l'' 0 .. <l. l ml" n l

~IICOM1

ICO M R. 70 Call

ICO,", rc 130 "6119

Si ~ memories. 2 VFO·s. program
mable tones and offsets, memory
or band scans programmable,
3 lunmg rates. Rn on FM,

green LED r~":d:O:":'::::::::::Ite ms uarant ;"

[f ~ IICOMI
REPEATERS:

1.2 9Hz!

IC·120
1.2 g Hz FM

\\1 8o\C'" [ \ [ RU HIi-,C
\\o f SEll \\I H i O U R
P E R~O"" o\l GLJ AR" -, yH

PRinS fOB
HO l STO'

PRICES SL BI ECT TO
( H .... ....CE \ \ JT HO l l
-, OllCE

rW\ 1S SUBIEC T TO
PR IO R ~ A.. l E

I

A-T· $30
HV Mk II • $33

LT · $20
HT • $25

Transl·Trap Protection

• Green LED . 5 Memones
• Priority Channel . NOR/REV
• HM 14 MIc rophone
• ScannIng
• 25H-4 5 wees

Ie
471A

32 tuM tunc!>On __ 1
subaud.bl<! 10nes I PLL lock..:l lo 10 Hz I

two color !lore$Cent d,ap'-y 1
RIT readout 1 $CannIng / new alle

KENWOOD R·2000

SHOW CALENDAR
Oaylon 4 / 29- 5 / 11

Baton Rouge - May 7-8

TS-430S
Great Price!

Call for Quote.

SANTEe HT-1 200

KENWOOD

KDK 2030 • 52651.00
2 meter mobile

SPECIAL PACKAGE
$250.00

RadIO. 2 banery packs. amerma.
DC power cord, AC charger. and

charger Inte rface

Antenna. lind Tower.
Call u. Ii,.,l !

S
A
L
E

$69"

78
$2485.00

BRASS RACER IAMBIC
Used WIth your
fav orite keyer.

Vibroplex

EID ALPHAS
A
L
E

$110"

W• •1000k what we advertise, lind much mor• .

TOLL FREE · ORDERS ONLY

1-800-231-3057 ~"

BRASS RACER EK·1
The iambic padd le with th e
keyer a lready in,

77DX
$3785.00

IF IT' S
NO T LISTED,
CALL M E!! SPECIAL SALE

713-658-0268 • CA LL FOR QUOTES
1508 c INNEY
HOUSTON, TEXAS 77010
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Br<Mlp 8 (Shortwa.e L111.......):

1. OL1FAB 1950

2. OG6D....F .'8
3. NL"83 192

' Gennan Amalwr Rad io Ttleprinter Group .

Cell 111 part 2nd pert Total poInla

QI"OUp Ii IShonwa.. trlnamltllng l\allona):

1. JA1XGI 12150 ateoc
2. lZ1MH IlOO6 245~

3. E....3PE 1541 15336
4, LZ20 V 1155 12320
~. 13BOC 3145 IllI04

6. "'LRH 800 2,ue
1. OF1XA 1612
6. HA1ZH eoo
9. F5WF

10. vuecce
n . OK1UG
12. OJ8WL
13. vcece

and put Trindade on l he ai r: a sure pi leup
as long lI& Ille Sl..y Ints! lAlnding at Trill_
dade is not ••sy; alorw:t walla surround the
;a la"" and 11'>efe are.....,. lew plac" where
a small boat Can ~I in .

l! radio amateura a,. lucky enough to
haye a Ile l icOiller aboard , II... , is wo nder

lui, and lh,. I. how It>ey will be lakllfl

ashore. But i' not. .. boat is sent close to tile

island arod .. tope ia llI>Ol 0U1 10 lila' l!'ley

CIOn pul' Ille cable through .. PiJlley and
beCk 10 the sh ip. Theil a raft about tn," by
th," "'61&/5. made from boardS lIed 10
emply oi l d'",", • • II ahullled bet_ tile
isIanc1 and the $h ip Unl l' everything is
landed_men, 000'h0. and 1tCl,,"pment.

It's a ll very e.s y un lil you ge l nea r
s trong br.a kers close to sho,e , . 11n
wave. sometimes coyering men .."oj sup
pi... ali ke , lI.ch,od'''lI a ll am,lleu' gear.
11'1 '" caus,ng mu<:h dist'e". Although
O".r may be pe!1ec;Uy wra pped in plnhc,
Iher. will al ways be wale, dri pping from
Ifanscei. er, .

EWln 50. Ttlndadl ISland i, a m• ....,lous
cllSileflge to Bral l i lan am.'etl~. and tile
It_u. lun 01 an o~allO/\ Irom Ille
mucll·awalled PVIT i. a permanent pusll
to an ad.enture ne•• , 10 be l o ,go tt en. Til lS

means 1I1at II you e••r Ilea, someone ca ll·
ing '·CO. , .CO . •. de pvn...TriMade
IS"nd.~ you c. n belhe's In p;1IfadlM.

RadIO amateurs Can COUnt an N••y
sympatlly wilen pon,Dle. OlcourSe, tllere
is no Waldorl " sto , ls Hot el al t ile Island,
bultlle people tllere are e~t 'emety I riend ly
and do Iheir best to help _.,eUB. And
Ihi. i. why Irie-nds wl>O llaWl Dean opefo

allng lrom lIIere are al way. dreaming
aboul " Ihe ne~t lime I goo 10 Tfindade
ISlan d." I h a.e ne.e' been I llere, bul I
dream 01 il myself . . ,

WEST GERMANY
Rail Beyer DJ3N W
Oplert.mp I ~

3300 Braununwa,g
Federal Rep ublic 01 Garmany

Hen, J. Scn a l~ DJRf'lr
HemmftrS~JOId·Rlflg 174
o 6000 F,.n ~lurf 50
Fedftral RepUblIC of Germa"y

The Deutschland·Oip lom (OLD "ward)
sponsored by lhe German " mateur Rad io
" ssociahon IDARC} IS nol 100 dillicull to
get and il i ' l"'ue<l ln tna lorm 0 1a beau·

lifully-de,igne<l cltf1ihcata in lull colof.
BUI ettecli.' January 1. 1983. new regu la·
l ion. apply, HfI,e arfl 1M flssflnl lals.

Two clilSM' 01 DLDs arfl ••a llab lfl 
OLO 100 and OLO 200. For European ap
plicants. 80m cantKts only arfl .alld
wh llfl all o l her amaleurs may use 80. 20,
l~. and 10 msle,.". Two·way cc rnmoorca
l ions are rflQulred in any legal mode 01
operalion. EaCh con"rm ed DOll. number
ISH llfIIOw l or fI_planahon) il eounl. as
1 polnt e~cept lor non-Eu.opean. wflO
may count 2 poinl' lo r each OOK number
con l irm ed on 80m. 100 or 200 pcrnrs
rflspectiYflly al fl needed 10 get tM OLD
100 or 200. ConIKtS on or all..- Janua'Y I .
1~, are .alld.

For 4OmCOnlaC'S. lhe OLO l00140m and
OLD 20014011'1 are a.a il ablfl, Un llorm
regulations e. ist 10 ' Eu,opfla n and a ll
o.her applicants. I.e .. 1 conhrmed OOK

numDflr Iscounl ed as 1 poin l . Conlacllan
or allSf May 1. 1959. SlfI walid

Lapel pins are offered in lhoe 10110.. ,"11
Cill1 &go" es: Bronze 10' OLD 300, Lfl.• OLD
100 + OLO 2OOI40m, 0 ' DLO 200 + OLD
'00I4Om. or OLD 200 + 100 addll lona l
OOKS an 80m. or OLD 2OOI.-om + 100 ad·
dltional OOKI on 4Om. 511.er lor OLD 400,
I.e .• OLO 200 + OLD 2OOI4Om. or OLD 200
+ OLO l00140m + 100 addilionai DOKs
on80m . or OL0200/40m + OLD 100 + 100
additional OOKI on . om. Gold lo r OLD
500. I • .• OLD 200 + OLD 2OOI.-om + 100
a<:klltional OOK, on 80m. Of OLD 200 +
OLD 2OOI4Om + 100 addItIonal OOKI an

4Orn. Non·European s may use 80. 20, 15,
Ind 10 melerl to fuUili the 80m ,e
Quirernenl s. ....nd in .oditian to the lapel
pin in gold. stiC~,,", are a.ail.ble in g,Nn.
re<'. Iii....... and gold lor 600, 100. 800. and
900 con firmed DOKs. Top o l lila line is Ina
OLD 1000 award whlCIl requi res a lo tal
sum 01 1000 con fi rmed DOKI . The OOKs
confirmed an 40m are counted Sflpar"ely
il 0fII applie$ lor S11C~flrs or lor tM OLD
1000 a..ard

DOK Dealgnallona
The D,str;kts· und Ortswerbands·K"nne'

(DOK) is compoMd 01 a lelle< and a nu.....r·
al rep SSflnt lng a ~iCulllr Otl1nct and

thfl local group 01 O....Re in In., area. For

e" amp!fl, Ille OOK H03 'ep resenlS tile dia·
tnc t 01 Niederuch,sn and one 01 I lls lo
cal g'oups in Braunl chweig lGerm any .

SeYe<a l groupa may , .iSl in larger CItliS.
(See 1M ta~.)

The leller I IS employed by radio
amateurs wllO are affi l iated with Ihe Ger·
man Departmenl 01Te lecomm unlcal ions.

Thllir organ izal lOn. VerDand dar Funkaml '

I....... <ler DeutSC:hfIn BundHPOst e.V.
l\IFDSI. i. a CO<flOfaf.WImemDef 01D.... RC.
And I llar fl i re special OOK numbers Irom

lime 10 time as. 10' ..ample, WCY 10 '
1983, IB0 33 Irom lsI Apr i l 10 31st July,

1983. and IR33 Irom l SI Augual 10 JIlIIl
Nowemblr. tlliS yfIar.

Con ll,lSing ? It 10. gil your INI ..eI Dy
Slartl"ll wilh ' hoe OLD IflY<tl llaw,ng Ifle Slm·
plest rules: l he OLD 10m. Only 50 OOK
numDflr. conlirmedon lOrn arfl reQu l' ed _
I llat 'S an. ConIKtS On Of I tler Jlnuary 1.
1976. a...alid,

The I" S are moclerafe. On tM or"" 01
10-15 0 1.1($400-16.00 IpprO'·l. Complste
Inlormation and application lorms may be
oD' ained Irom l ne OLD manaO"'. Mr. H P.

G...enlllar OL9XW . Am SlramP'll 22."60
NortlhOfn 1. F_ al RflpubliColGermany.

AMATEUR RADIO SATELLITE

AM S....T/OL has be-en notified by E5A
(e...ropean Space Agency) trlat I lle launch·
'ng dalfllor 1M AMSAT PIla.. lIIB Am.
leur RadIO Sltel"'fI. DLIWCY. is ,.peeled

lor May 21. 1983 , TlliS means ''''' satemle
w,1I be snlpp&<l to Ko ulOu (Frencn GUiana)
In mid·April, fo llo wed closely by tha
launch cont,ol crew. II no une.PflCled
delays in Ihe pr.laun<;h proc-e<ll,lres hap
pen. tr.. ...tel l '" SlIOulO be in orbit lIbou.
3 yells ener l l\fl d isaslfOu, la lse Sfal1
t' om lhe ....RI"NE L 03 II lght in 1980.

Negoll l1 ion s concerning the launching
01 a PIla.. mc satfllllte hom Vandenbe.g .
Calilom... a'e P'l!'SfInt ly unsuccesslUI.

OSL MANAGERS
A IISlIng whic n contains o.e' 2000 OSL

mlnage' sd dreSH s can be obtained 10'
1 ~ OM Of equiYl1ent Irom Art hur Ml. l,Ir..
OL8 BL 8fIom W,..senstSln 9 . D-66ll.2 Dud
..ei!flr. Well Germany,

CONTESTCliLENDAR 1i83

" OARC-OetJt scllflr Amatetlr Radio Club (NatlOtlal Amateur RadiOSociety).
GARTG -Ge.man Amaleu, Rsd lo Te leprinter Group .
WAEOC_Workad All Eur0ge OX contest.

Date

May 8
June 11
July 11
AUG. 13-14
Aug . 28
Sept . 3
Sept. 11).11
OCt. 8
OCt. e-s
OCt . 15
OCt. 2Q.3ll

No• . 8
Now. 12·13
Now. 13

"TC
110().1100
1200-1eoo
1200-1 500

OO-"00סס
010().1100
110().1100

OO-"00סס
1200- leoo

""""""130(1.1 100
UO().14OC1
110()'11OO

OO-"00סס
1200-1500

" DARC "CORONA" Conlesl
"GARTG SIlor1 Conlesl
2nd OARe l Orn COnteSl
WAEDC-CW
GARTG Short Conteat
DARe "CORONA" Conl esl
W....EDC- Phone
I Cont..1
GARTG SSTV Contesl
GARTG 51lort ConI..,
2nd DARC FAX. Contesl
OARC " CO RONA" Contelt
WAEDC_RTTY

3<d OARe l Orn Conlest

, Baden
S.nds ..... , F<anken

H'", ,TTY C SayernlSouth

""0,,, 'TTY ° ...."

"'''' CW. m i.ed E Ham burg

"""'" CW , Hessen

80/4011'1 ,TTY G Koe lnlA achen

'''''' errv " Niedersacllsen

"""'" SS, , ,,""-
'0"0", CW , Rlleinland-Plall.,,"" SS'"" t, Rull.geb<e'

"''''''' 'TTY " Scnles wig·Hol,'eln

"'''''''' '" N WestlllenlNortn

'''''' 'TTY 0 West lalen1Soutn

"'''''''' 'TTY , WUSf1lernberg

'''''' CW+ml~ed , Nord"'..n
r Sch waben

" Sayem/East
Z V~DB

rab,. 01 DOll: des;p " alion' .
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Ameri
ofexc

nmad
ptional

-5 year

RF Am lifiers and Watt SWR
alue an perfo ance.

arranty - pr mpt U.S. s Ice and ass stance

ters

/ SWR MET RS

• pea or average reading
• die SWR reading
Mp·I I Fj 1.8·30 MHz
MP·2 I F) 50-200 MHz

$119.9

430·450 Hz ALL MODE
D24 2W i -40W out $199.95
(JW - 25Wj
DIOIO 10 'n - looWout

Il W-25W,2 · 50W)$319.95

I dealers througho t the world. ,. _

MPUFIER
IE CONTROL $ 4.95
tes all switches. 18' cab

220 z ALL MODE
CI06 Win -60W out 199.95
(JW·I ,2W -3OW) RX pr mp
CIOI lOW in - I 20W out 89.95
12W - W, 5W-90W) RX pr amp

C222 in ·20W out 89 .95
(useab in , 200mW·5Wj

$89.95

$1 79 .95
preamp

$279.95
preamp

t $239.95

LIftERS

R5-ALLMODE
in-:YJW out

(u le in, 100 mW·5W)

81 8 lOW in - BOW out
II -15W, 2W -3OWj R

016 lOW in-I60W 0

W-35W, 2W - 90W j

83016 30W in - I60W
(useable in, 1545W) R
IIOW·- l ooWj

RC·I
REM
Dupli

______.,.__ Available at 10

P.O Box 1393. Gilroy. CA 95020 (408) 84 ·1857

COMMUNICATIONS aUIPMENT,INC.

73 Magazine . June, 1983 rt



•

ITALY
Mar io Ambro si 12MQP
VIII Srr.della, 13
202'0 M" • ...,
lilly

The scene hu~ (lQm;nate<l by tile

v l(e .x~lhons. e...n ,I d ,'hcult to
",..-stand, the '"I1SOtl for two " 'Pllch·
loons 10 11'11. aame spol,n Ihe $ilmll P"!"iOd
of , ime hn been the Ih,ill to be on If.
quency Ihere. Signll l$ trom VKIIH! WII' .
very s trong the fi, sl da~ lI or operations,
but 11'1,,0 I fle propao.t lon dropped, Wh en
VKIJS appeared, the demand fo' Hu rd
was .t,1I t remendous. The pileups on

' .'95 W"'" inc'edible, and somellm".
VK'HI wes o n 15 in the ...me perlO(I , work ·

ong "'.. own treq ueney W'I!'Im> customers.

nallan operators 1>.... been "'Y lucky
beellUse, w ,'h such prOPilgiUion, mlny

Nor th Europeans we' . not able to copy
H"ard, Most ct the con tacts l'Ia_. been
made on 20. II few on 15. and ver~ few on
10.110 an d 80 ha,,, be "," do minated by CW
with lew con tacts On SSB,

AAD1QINlTALY
T.... " " I;on l l body lor amateu, rad,O In

Italy 'I II\e Assoc,azlOf'le RadiOamator,
Ita llani . or ARI. 11 has In elected council 01
II mernbl<a in charge lo r a lerm 013 yeall.

The ,,," hono rary presidenl w••
Gug he lmo Marco ni. Today. Ihe council
conalSl' 01a president.• vlce ·pre,iden l. a
secrela ry. and live ctner members . Olhers
who play imporlanl ,ales are the va rious
man.g ... s. one 10' e.ch kind 01 aCl iylly:
ox. VHF. "'wards. Rn V. ORP. ATV. SSTV.
SWl. Repeaters. Rec,prOCily . e tc . I w,lI
report O<l tile a Dove IOf>'CI on Ihe lulu re ,

TI\e o llocial monlh ly magaz ine. R,eI,O
Rrvll" (n means R..:loomag ll ine), . 1110
known a l RR. is somewhat in belween
CO. 73. and 051. l, ke OS l . RR givel 1m·
pie repo" ,ng on league acliyilies Io ke
meelingl. di vision acti vities. hamlesta.
and others. As 73and CO, it widely covers
OX. awards, new rigs, a nd antennas .

The magazine has cnanged substanl ial·
Iy du"ng the lall monlhs wilh lI.e n.w
manlgemenl 01Iwo proleuoona l journa ,·
is ta , Na _ Di Marco 120 MK and Ar>ge1O
Pinall 12PKF, who II a lllO the OX ed'IOf .
Tile new IOfmal 01 R'd'oRN;s'. ,esem·
blel ' ,ma and CO<lliSll 01 a bo ut 120
pages. 01 wh'ch ~ are devOled 10 adve t·
tis ing , "'dyen,sing Is mere Or leSl the
same In Italy as In the S,ale" bul there ere
no loll·!ree lines an d prices ar e neve r men
lioned in Ihe newsp.per . Dealers do not
I,ke to compete too much aga inSI each
olner ltl\e ma rket is relal ,yely small); they
do pre ler 10 SCI .....ze lhe customerl.

The 101.1 number of h.ma in lil ly is
.,ound 2. ,000, and 50% 01 them are
membera 0 ' ARI. tee COIl 01 membe'lhip
is 38,000 lire (aboul $27,00), whiCh in·
cl udes lhe hand ling 01 Incoming and
oulgolng QSLs wilho ul ether COil ' and
wilhout any IImil in quantity (I pe,sonally
send 6,000 - 7.000 c.rda per year). To to p II
o il , .n .ntenna insurance policy .nd
some olher small add'IiO<lal bene"la ,r.
included in lhe lee

In aUf counlry. w. are very proud o ' th.
lacl Ih. t the lirsl r..:loo .maleu, (I a na
liked 10 c.1I himself). G. Marconi. was
n ' lian . It il ha ppena th., you wo,k
IH FGM, you will be inl e reSled 10 know
that Ih la c lu b Slal ion Is trans mitt ing Irom
the same room Marcon i USEm to make his
e.perlmenl s ! "'nd 10 your ,urpr ise. II you
yiSil Ihe M.n hatta n World Trade Cen t..,
O<l on. 01 tne ODSlfYaiiOn decks of "Th.
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Wo rld al Your Feel: ' you w,1l tond' "Th.
radio-an American in....." on ..'

MALTA
C... FanK h gH1AO
35".mSrtHt
Allar6
" a Ir.

THE MALT ESE ISLANDS
The M. n" se IslandS, cons ls llng 01

Malta. GolO. Comino , and two Olher
small , unlnnabl too Is la nds, are sllualEm In
tne midd le 01 Ihe Medite rranean Se.
aboul 93 km soul h 01 Sicil Va nd 268 km
Irom NOfIn Alriea. Th. tct ar area is 315,6
SQuare kilometers , wilh Malt a naY;ng ap
P'O_imalely 2"6 01th-em. Tna longell d 'S'
tance in Malt a soulheast 10 nortTl weal il
a bo UI 212 kms , and tna wodell ealllwell
distanc. is ebcut t • .• km. TM pop ula l'On
of Mali a I' 320,000. Va llatta ;s Ihe cap,la l
cily o f M.lla, The main sea po rt Is tne
Grand Harbour at Valletta , which Is aur
roundoo wllh magnl licenl baslions ".
ca lling grea l h is lo,lcal mom"nts in tha
hislory 01 Ihe MaUese Isl.nds. Tne only
a irport ia a ,l uated al lUlla, aboul 6 .25 km
!<om tl\e captta l c ' ly .

MalIa boasts 01 a ....., lemperate Clio
mata. The re is no snow. 'Oll. or lrosl . Ra 'n
lalls O<lly du"n g short periods. usually
belween oereeer and April, ave raging
a bo Ul 55.9 cm in a who le year.

On such a sma ll is land as Malta. the ra
are a boull50 licensed am. le u rs, o l which
only a boul 90 a'e ac l ive . The two ly pe S o t
neeeeee issued consist 01 Licen se and
liCense B. Hotders 011 1'1. ... Iicen mull
pass an • • amonallon ,n 'adoo Ineory and
opera t'ng procedure .nd • Morse teal 01
12 wordl per minule. Hol~ of such a
license a.. allowed 10 operale O<l all
Dands W'Ih 150 W de inpu t (10 W on 1,8

MHlf. Ucanse B holde...11O haYf! 10 PISI
Ihe thearatica l e .amlna l ion but do not
need 10 ait for a Mo, se lest. Holde rs o f
such allcens" are allowed 10 o pe raleonly
on VHF, I.e., fro m 144 MHZ upwardS. rna
lo llo wing "e the ca lls ig ns issued in the
Malte ,. lalanels: 9HI 'Olio wed Dy one or
more lenllB denotes I category A lie.....
t>oIdef. 9H5 lollowed by one or more leI ·
ters denOlea a calegory enceose holder .
9H. lo llowed by one or more le ll e rs de·
nOles a category A Iicen.. holder Iivong In
GOIO. 9H3 fo llo woo by one Or me re lettefl
denote l a ca tego ry A license Is sued 10 a
yls ilOr who co mes 10 Malia fOf a short
peerce . (There a'e no licensed radio am·
a te u rll on Ihe Island 01Comino.)

"'Iieense lo sel upan .mateurradio st.·
lion ,n Malt a costs Ih... Malta pound'
ia bo\l l $1.201. renewaDle 9'YIfl' year. SucTl
a license il not l ra ns le ra Dl• .

Tne M. Ua "' mate u r Rad io l ••g ....
(MARl) is the socielVIh.t represenl' th .
ma jo ritv 01radio amateurl ,n Malia, II h IS
IARU recogni tion and IS amlialed with tne
...RRl and the RSG8. The c lub Is situaled
al The Paraen ia l Centre. Anard, and Ihe
o ffiCial address is Malia Amateu, Rad 'o
Leag ..... PO 80. 575, veuette. Malta ,

Meet ,ng ll for member' ". Tleld ......,.
Tuesd. y and Th U' sday avenings .nd
9'YIfl' Sunday morning. Courses. Iree 01
charge, a.. a lao g iven for lhOse memllei"S
who would I, ke lo obl . ln • license. Tne sa.
clety also ru ns a very e !ticie nl OSl
Bureau.

HowTo ApplV
Following are Ihe reQulremenlS 10 app ly

fo, permlaa lon to establish and use an
a maleu r lsound) lIa tlon : applic.hons

should be made 10: Tha Cll ie. lnspeclor 01
Wire leas Telegraphy. castille , Vallelta,
Malta . Europe. and llho uld include
A.l. Nam. of a p plicanl lw,In lull Ch"lI,an
namesl
"-2. Date a nd place 01 Dlrtn
"-3. Hom" ad dres s
"-4 DetailS of occupation
"-5. Tel.phone number
10,6 , Cilil enlhlp and passport number
A.7. Falher's name
A.8. Mot ne< '1 name and ma_ sumame
A.9. Add.... O. where t ha amateur s t atoon
is lobe_up
A.l0 , DuratiOn o f stay in M. lla tfrom ...
10 . . . j

A.ll . Oualihcatio ns (.maleur license):
copy 01 current license la 10 accompan~

the app licat ion
8.1 . Transmitt"r(s). Typ. , c las s(e s) ot
em ission , power, frequency cove rage. e iC.
Circui t diagram 10 be enclosed w,tn tna
a pplicalion.lMuimurn de power e nerg 'z·
ing Ine I,n.lllages or any deviCe "'9<g,z·
ing tTle _ial IIh a.1I nol e .ceed 150 Watt ll.
Hand portable equ ipment 's nol a llowed.
Mobile operat,on is likew,se ect perm it·
ted .)
C.l . Rece'verll. Types , modes of o pera·
tion. freq uency covtlrage , e tc.
0.1 . Deta il s o f any other eQulpmenl
E.l . A decl"alion Dy app licanl tna t (s )he
will adhere to a ll t he cond, tiOns 01 tne
radio amaleura 'n Mall.

"' pphc at oons for such. liCense should
be made at least 3 mon ' ns in advance of
amval on Ina illand

SWEDEN
Rune W. n"" SMfCOP
Ffl/ava~ '0
5-' 55 00 Ny~ v.,n

S weden

Rainer M."'nsaon SM20MU
Sikea 3178
91500 Rob9rfstors
Sweden

SCANDINAVIAN HORIZON
Tne ama teur rad iO wo rld il d ivided inlO

tn'ee r"O'Onl. Europe. "" ' iCI , . nd pa rts o .
"' s ia belong 10 Reg iOn " NOf1n and Soulh
Amer,c I DelOng 10 Regoon 2, and Soutn·
eas t "' s ia . Auat'a lia, and lhe South Pac'"
ie belong 10 Reg iOn 3, RegiO<l 2 h8tl Ihe
mOSI lavo ra Dle Ireq ua ncy a llocal io ns
co mpared 10 Ihe Iwo olners. In Reg io n 1,
the amateur bands 50 MH I and 220 MHI
a'e ass ign ed to o ther aer~lce s. Tha
16Q.meter band was . w,th a lew ,," ce p
tiOns, not assig ned to hams unhl 1982,
and we ... SI,II reSl'iCled to lust a lew kHI
and lim"ed power up 10 m.x,mum l OW ,no
put . 60lh tna lIO- and ao-.nel.. h.m DandS
a re 200 kHz widel in Regoon 2 {America)
Ihan in Aegoon 1 {EuropelAlrlc.).

LICENSING IN SWEDEN
Th e Swedish Amaleu r Regulal io ns

were ,evised during 1982. Generally
speaking. these pUI Iigh te f restrictions o n
Ihe hams. which Is unfo"unate , Fo, e_am·
pie. Swedish hams initia lly we 'e torbid ·
den 10 pa rt,cipata in aale lhi e commu nM; a ·
tions O<l Ina lI32·MHz band. Wa still ar.
st'iCtly lo ' b 'dden 10 oPl'ate On In.
21·MHz band ,I _ mly inle rle.. w,ln
radiO and TV broadcaall wn... Ihe . 1·
fected rec;eive, has .n 1·1 w"h th is Ifl'
quency or a harmon ic Ihereof. Furthe r.
more, we we re lo ld ITlat having a Iransmit ·
ter capeble of lransml ttlng oullide Ihe
ham bands was Illega l a lter Octobe' 1,
1982. Th la made all com merc iall y·
ma rke led ha m rigs Illegal al once! Prac ·

I,c .lly all equ,pmen t has some ovenapo
PIng. and a rule I, ke this w,1I only llI!9rade
Ina respecl lor regulations,

SS Ihe S we diS h I rna leu' rad ,o
leag is Irying 10 nego" a le W,Ih the
aUlho'ilies , and tne rest rlc t,o n on 432
MHz lo r eetemte communlcallons has
been lilled

Since the early 70s. SWEmen has had
four ciasses 01 n. rn licenses. The lou"h
Class we gol ten years ago was a Tachn i·
cal Class lor VHF wilh no Mor se COde reo
quirement .

looking a l me Iicer.- dais S1~
in Sw-'" (see lhe table) m. kes one
wonder why Inere are lo ur cl asses when
ITle difference ;S IO small. In fac i . most
cou ntries naye on ly two cl asses, a Novice
c las s and a General class. Basical ly, the
requiremenl , 'o r achieving a lice nse in
variou ' coun tries is much the same, Tne
moSI common Code speed lo r tn. h ighesl
I,cen"" class is 12 wpm (60 characlers.
minute). Sweden w,tn 16 wpm and Ihe US
w,th 20 wpm ar. two e_cephon s. The w"l·
ten SIam co_s abOut lhe lime bul is 01
course aUUClured aCCO'd ,ng to the dil
ferenl clasMs in each case.

lOW IN CENTIVES
There USEm to be a gain in privileges by

upgrading In SWeden. During Ihe las t oec
a<les, Ihe d ,fference has beCom. less ob
viOUS a nd th..e Is no t muCh of an incen·
I.... any more, . s pecia lty I,nce 11'1. recenl
ctlanoe increll$ll\Q tile POwer levels to<
ela$s B licensen from 75 W 10 250 W and
elns C "om 10 W to 100 W wot ho Ul giving
tl\e cIa", ... . nything new. Tna eoncem 'or
TVltRFI nas been the maJOr realOn lor keep·
ing Ihe old 500 Watts inpu t as muimum ,

In Ihe late 50s, when I gOI ata rled. I had
to wait Iill I turned 16 btI10re I could Iry fo r
my Novice liCkel. ThiS ga.. m. 15 kHz on
tne 40m tland CW 47035-7050 kHI ) wiln 5 W
input Crysla...:O<lIrOlled MUCTl tl\e same
as you' NoY;ca t,c ket , bu t w. sure eny>&!l
yoU< 15 WatlS. Ours w. 1 nol 'enewable
.,Iher. and w. had to Upgrede ee tcre lum·
ing 19 or Io nd tomething else to 00. (Th,.
Ilm,1 has also been changed ,) The code
speed was and IS SIIU 8 wpm fo, class C,

NOVICES IN FINLAND
I never fo rge t those days when tTle

Novices in Finland alwaYI d'd beat me
with lheir marvelous 15 WatlS. When an
OH ham popped upon my crystal Irequen.
CY . Ile usu.lly st'yed Il>ere lor aboul IWO
weeks. Th.t waa the I,m. '1 look him 10
WOrk tile 250 QSOs requ"eC1 before he
could upgr..,. It <lKl not lake many days
unhl thertl was a new one W'Ih lhe same
crystal on "my" trequency fo r ano the r two
weeks. I had 10 work One year eetcre I
could upgrade and "go vlo ."

OTHER NORDIC CO UNTR IES
Finland and Norwav nave IWO Cl asses

o l licanae. I NOvice and a Genera l. while
Denmark has lou, classes I tructured II\e
same w. y .11 Ihe SWed'sh lySlem. Ther '
a.ge lim,,, d, Uer, l!><>ugh. "arting wilh
l:s.year-01d No v,ces , Finland _s nOI
haYf! age Ilm ,ts as tne Olner cou ntries.
Ham il In OH·land can use up 10 600 W o ut·
pul which ca n be compared wltn 600W in·
pul lo r the Norweg ians. The No, weglans
are even prohibited Irom o wning a trans ·
miller cap. ble 01 more Ih an Ihal Iim,ted
dc power. Denmark . nd Sweden h.ve . n
upper Iim,1 01 500 W de In put. "' no ther
peculia"ly I have fou nd is tTlIl in Norw ay
you have 10 _t, ly w,th your C.llsign
every 5 minules. Moat countries Tla ve
IOllo~ the ll). minUle ,ecommendat ion
ma Cle Dy tee n u .

WARC BANDS
Denmark has opened alilhe three new

bands lor Ih el, hams, Th is , Of course. alSO
includ., OV, Ih. Fa'OI Isiands . Norway
was a lso he"d o n 10 MHI rlghl away O<l
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L,cense clns 51,uelu,. in S...&<1a",

Jan Ui" ~ " 1982, .... hen lha l band could be
opened to' the ,",.t lime. F,n land has had
operahng P"y;leQes on 160 melers ro'
y••t • . It IS s! ,1I un known when we 1ft SOlI.
den may get I ny o l l l>e fl.... WARe bands,
and ll>e 1~ kHz ..e got on Apri' I, 1962. on
160m are only QP<Ined on. trial basi s and
" c an be r. vOked immedIately ,f otn e< %"

VIces are mterfe 'ed wllh Or if tnere afa put
10, ....,d any cbjecnce s internatIonall y of
fundamenlal n81u'e aga ins t reese ttans
m.s.,ons,··Our pOwe< limit lOflh'5 band IS

10 W .nput . only CW (c ln 5 "'IA~

lhe Grade AleSI. Yo u h. ... to cop~ code .t
sl " ean ...ordail mlnule. and It>e theory ex
am Is or.1 Alt hough ' ''''' lest is suppo sed·
I~ On a !'I lg l\lr level th .n th.t 01 the e e . 
am . many ,epa rt il 10 be eas ie, alnce it
isn 't w,lll en and tna ra Is a ,apporl wllh the
e . amin.... . Besldea beIng able 10 run a
~ i1owatl Input on a ll but the 16().meler . nd
WARC bands. the holder o f Ih,,, license
m.y ,eeei... IUlhoroz.toon to connecl a
phone PitCh 10 hia s lltoon Of Ie ' Qlh..-a
use hla eQulpmenl under hIS o...n O"ecl
conlrOI ,

E..mlnl t'OnS ta~ e pl.ce I..lce ye lrly 
in the s p" ng and In Ihe fa ll. The,e Is a
highe, failure ra la he'e than In the US. bUI
this ia p'obahl~ due to Ihe form in which
l!'Iese e ..mlni llons " .. gi..en_TI'>o code
musl De ..."It.... do ...n IIOlidl~ in latIn le l
t~s_. dl f/lcull tilS~ for nat .... H~
apea~..., use<:! 10 a d, lt t $G'ipt. The
e.am queaTlons a 'e d lll " r t each tIme
and requ"el ..." n en .na r_nomuITi ple
cho ice , and Olc~ Bash or hia Is rae li eQul...
alent has yet to appeal he'e,

Howe..e ,. il you al' ead y ho ld a lo'eign
licens" a,mil.r In req uir."",nts to elthe '
!I'e Graoe A O. B tic kelS. you ...i11 W' e .-
empted 'rom the aDo O'dNI. And tl>l
reciprocal IIc Slng h e is QUIte l'Ile<.I.

Mo.. ooes iSiTor 10 .Sr....1 00 illbo<.Il
ge lling on t"e a,,? He Slmpl ~ appear" .t
the office 01 the lJI,n lSlry of Communlc.,
tions on the ten th floor 01 The Shalom
Towe, on Ahad Ha'am SI'eet . downtown
Tel Av i..'s h ighesl bUIl dIng, ~ It really Isn' t
illl thaI hlg ", but It'S I II ...e'..e gotl) He
plesenta hIS ...Iid lreense. nol a Photo
copy. • I'><l ...,11 be gran led on I!'I.. spal. h ee

Of ch.'IlI. • 'eclprocal license. ..... he. rd
Am" ,;o;.n. C.nadl"n. Sou t" Amellcan.
Europe.n.•nd South AI, lc an callalgnson
o u, repealera , so Irs a lairly euy pro 
ced u,e , Office hou, s 01 the Minis t,y a'e
9:00 am to t :OO pm , Sunda~s th'ough
Thursdays . and ' ''e phone num be' ia
I03HlI0278

Inl~estedln wonl" g Israel? yo .... best
bet is on 10. 15, Of 20 mel...s. dependIng
on P'Opag.llOn. These bands a re .....ere
' he local hams . ,e most ee«..e , ..spec;.I1~
on sse.but there a'e 'e lio ...son 1!'Ie Ot h~

bands and moces es well. Aickl.XM'lJ la.
16().mele, en thus ias t. and Ih,a ...inler h.S
Imp,o..ed his antenna f.'m and has mlde
Quite. Ie... OSCa " ,th s taleSlde stitlons
both on SSB and CW, O.",d 4X4 Vl has
~c'ee~lng Oul I lot 01 OX0S0s 0tI 40
melers " 'I" his delt. loop . I I'><l Dov 4X40X
has been COO~lng up. s to,m On 80. I get
on 10 IJIHl ' rom Time 10 I,me mya..If , . nd
there a'e many othe,a , Bear In mind thaI
Israel Is two hou 's ahead of Green ...ich
Mean Time , " nd lhat "'e are on the EISI '
e rn Medlte".nean, SO ,t you're heil" ng
Gree ~ 0' Itl ll. n s t a tIOns. th"'e 's a good
Chance a . 1I or . Z al . llon IS sand...iched
_ ..l>efe in bet ........... '''e OR"' .

Our n.troroilll org.nl2ltion is 11>1 la,ael
Amaleur RadIOClub, presentl~ consi ating
of SOm" 700 membe,s thc luding SWls.
The Club ta kes care 01 11'1- and oulgoing
CSl bureaua, pUblicatIons . VH F and UHF
repe a ter•. lia ison ...ith Ihe MiniSfoy 01
Communic.lions. specl.l ....nls iIInd held
da~s. and I.... transmlSSlOl'l 01 .....~ I~

tKllletins. In tl>l ..e.' IUlu'e , tl>l IARC
hopes to sel UP Deacon s both on len
mel...s iIInd VHF. All 'he o llic la ls .nd
helpeB In the cl ub 'ue volu nlaoy. SO wedo
ha ve our upa and down s . Aher • 10'"
pe ,iod. In lhe iaSI fe w yea ,s au ' QSl
bureaus h...e really pic ked up and .... '..e
'ecei..ed m.n~ complimenlS I,om "hrOad

The-re I" een.inl~. rot mo'e to te ll you.
aUC h ." Ihe a.... rds o ltered. s pecl.1
........., s , 11>1 VHF and repeal'" scene. OX·
,ng in Ih lS part o f Ihe "'orId.•m"fev' s 0 '
nole l'Ie,e, "tc ., Ilul n l lea.... th.t lor
anolhe. flme.

Ron a.ng 4Z4/,A1I

II lb lwll U.im

Negn Mobo~ PoSI OlllCe

"""Is••eI

G,,,,,'ongs lrom Isr.el 10 all r"ade rs 01
73, Thla is 10 keep you informed on whara
happening in amaleu' radio In Israel. I'll
be delighted to an s"'er any Questions you
h...e p.rtalning to Ihe ham scene htlfe , so
don 'l lIe-s, la le to d roo me iI line.

lt you're acTl... on the HF bands. th ....
11', h k.l ~ Ih.t you '... alr"ad~ I'>oillrd ilnd
lIOa"'bI~ wor1<e<:f some of us. W. number
lUSI. touc h o"er iIIlhoUsa l'><l lic.nse<:! s ta·
tions iII t Ih is 11m., ...,th Ihe p'ell.es .X4,
4Z. , and 4116. Ihla being t he o,de, In which
Ihese c. ,ls ig ns we'e lasued , The auJJ ixea
a'e 1"'0 le tte 'a with the excepncn 01
No..,ces who h• • e a th 'ee-Iett .... su fll '
beglnn'ng ...ilh N. Ihe N Deing drooped
upOn ,ee,,;..ing • high... g' aoe 0 ' lic....se .

T.... NQYic" . Of Grade C licen... IS I....
eaa lesl to gel . Yo u need S.....orda a mth
ute In Morse, an elemenlaoy kno..le<lg"ol
e lect"ca l lawa Siml li r to Ih"t needed 1m
Ihe US e.am, and a bas ic g raap Of Q sig ·
n.la, o pera l ing procedure, and radio .egu
I.tio na, Witl'l th ia IIce" se, ...hlCh, Il~ t!'le
"'illy . i, 'ene...a DLe. you" e petmllled Il'Ie
use 01cryslal-cont.oI led CW t..nsmitlers
o f len w .ns inpul from 7.065 to 7.085 MHz
. nd 21,100 10 21 .1 50 MHz.

The G,I(Je B licen.. ia comp. rahle In
scope to the Gener. 1 class In the Siaies
as fa' as fheory i. concerned. Here fhe
Mo rae code 'equi,emenl is 12 wo.ds per
minute , .nd th e licensee c.n Ih.n use UP

10 200 W.tTs inpul on .1I modea Ind bands
..,Ih Ihe e . c19tiOn 01 160 meters . nd the
I" .... ....... WA Re bands, ..."""e po",er In·
pul . nd 'requency 'anoe are _ ......1
limIted.

Aher holding Ihe G••de B lic...... tor.t
le.st. ~ear, on. may then go on 10 fa~e

ISRAEL

101HZ In, 1" 5.750 IJIHz ouI, l7!JO.Hl tone
bu'sl access. ha" recen"~ undergone a
,e lrol,t invol.,ng the instillatIon of •
h ig her gain antenn•. All o lth. p,e..lousI V
marginal scratch~ aignala . ,e nO w fUlly
qu ieting, Ma,itlme mobiles m lhe Gu lf a 'e
welco me 10 m.h use of Ihe .epeafe,:
the'e ",,,maliy is acti..ity at .,ound 1630
local "me. Fulu'e plans . 'e to mo.... Ihe
r_at... !,o m Its presenl sl le . IOP ' he Na·
loonl l B.an~ 01 Ban.aln 10 11>1 GUl l Holel,
...hoch ,11 e !lech ~ reme... It from u'e
do...nto n r"peat 1 race. Tl'le ,e la a tl-
solu l el ~ no !fulh In Ihe rumo, lhal e
leaned o n Ted A92CE in O,de. 10 pe,su de
him to mo..e from the Ramada Inn to tbe

Gull HOlel-but e..eoy Ii nle bit of in·
fl uance helps '

Ou' 282.5 IBP Deacon. A92C. hilS been
runnIng recenll~ on Ihe I"bander a t Ihe
clubhouse e ecect. o f course . ...hen 11'>0
club Sl. tlOn i" ,n acllon_ The r. pl.cem....1
mete r swuch lo r II!<! clull'S FT·l 01E has
'ecently become I Vlll aDle. so ...e wili be

aDle 10 lune up On Ihe meterralhe' than by
m.. lmum smoke. Ne.l projecl looks l i ~e

a 2·mete ' beacon- ...e ha..e av. ilahle •
Communic. to, IV ...hicl'l should be cap. ·
hie 01 gene,aTlng tl>l rIQU,Slle .mounl 01
r1 al'><l lhe OICI repe.ler . nlenn. to ,ad,.te

" AS me sp""gllme plo pag.t lOfl pic ks
up. per"aps both A92BE . nd A92BW can
be persuaded to de..ol e time 10 20 melers
ralher than to Ihe l, ,especti..e compule ,s.
let 's "'ai t and see what happens

'

All but 20

m"rElfS

, .... MHZ

."d aoo...

Ama'eur..
."
'"

tcc w

BAHRAIN
lin Cabl. A92BW
PO Bo~ 2238'
Mu". ... q
sa"rlm

The ltol'd ll<.nnual lJI ,del le East Com
munic.t,ons E.hlblloon IIJI ECOlJIl l OO~

place in Ba h' a ln. Febr uary 7-1 0. • nd as
usual, ARAfI (Amal eur Radio Assoc iatIo n
f1ahra in) was the'e. We opera led s pec ia l.
evenl s ta t,on A99A on the HF ba nds duro
Ing Ine hou'a that Iha e. hibihon .... s
ope<1 . ",'h somewhlt dIsa ppoinTIng 'e
sulls in lenn a 01 OSCs made. UnIOf
tuna lely, lhe mo... from 11'>0 Oflg,n.' tem·
PO'ary e ' '''ll<loon sI te 10 the ne perm.·
nent one at " 'e central lJI a rkel as MIt
",'IhoUI Its p,oblems . In the , ad lo raceiv ·
Ing sense. Ihe ne ... locat ion is exl ,emely
noisy . ...llh an 57 noiae levei common'
place on tl>l MF bandS; ...e assum. t"e
po hne ' adl . ' ed. II dIdn't help Ih.1the
to e. " ' '',bl tOf. ...hose p<O<lucts ...e hill
hoped.o use to hold up the A19A anT",n• .
....s Ioc. led so lar a .... y f,om ou, s land
that ...e ...o utd have neeoed a second
mortg.ge 10 fund the pu rChase of feede,
ca ble ! The best lh.1 ...e we,e able to
manage unde, lhe crecumetaoces was a
t,apped mullill.nd ..e rhc.1 o n the ' oot at
the bu ild".g ...,In an aw. on the t8edhne
10... ....0119" not to cause .ny P'Otllems.
Ou' a polog ln 10 those ...ho called loud
and long and dldn1 ma~e iI mro II9" the
noise.

Amateur radIO>'iSllOfS to the ARAB st.nd
al MECQIJI Inc lude<:l ll.1ions licensed by

Ihe admlnls t,a tions of A71 , DL, EA, G. HZ.
KN-i. 005, OZ. SV. VE. 58-4, and 9K2. We
......... had to drag some 01 the e.h ibllo...
...ho _ ••Ito amal ~ from thai"
0 _ SlandS in Of<le< 10 S'9" in 301 OUfS.

AlSO plesent .....,lst IJIECOM ....s In
plog,ess "'e 'e lloyd and I..s CoI.in
W6KGlW6Ol . I,esh I,om l he" e.plOItS In
A71 ,We ...ere more Ihan ..,..,.,......hal s lartled
...nen the~ eme,ged I,om the Ai'pori
Customs Heil complete with lranscei"",.
and emph"... on thel, o ...n suitcase ..heel a '
Regrettably . lhat ...as ...hen good luc k
deser'ted lhem; no license ...as fort hcom
Ing. Our AMQl;iiliion ple$idlant. the M....I"ter
01 Informatoon, ....S ..ill"", 10 license, but
tl>l Secunl~ and Inlel ligenee semee 01,1>1
Mln lSloy 01 tl>l lnleriOr said no,

Our 2·mel... repealer, A92RP, 1.5,150

and a licensed am.teu, c.n have. ChOIce
bet .......... uaing SJ9Wl or lG5l G, The al.·
t,on ia equipped ...'11'1 ge.' covalng.ll HF
t>andS IS ... ... 1 as 1.... and . 32 MM1,

S...eoen 'S d,..,ded ,nlO 8 d,stncla.na a
tlam mual ctoange ltoe num be' In hIS pleh .
,t he mo..es Irom one d,.t ..ct to .nolher
The s uU.. IS th" sam" ana no...adays loat
calls are not given 10 a new amateu, to ' a
tong tIme,

Modelot

Opeo.tlol'l...
cw, ~"y
On 28 MHz
a nd a bove ,
also phone
CWo RTTV
On 28 "'Hz
and eee....
also phone

'""

Minimum....
"ie

"

Clan 01

"..."
•e

T

c

CODE·FREE LICENSE

A poSSIble COde·t'ee lice" " ,n II'" US
h n been d'!lCUIHll a 101 lately_ Wa got
suc h " lice"" ten yea.s .go_lhe sc
ca ll"'; T Iicense~T lor TecMicall. The Idea
waS to g i..e CBers a chance to get into
h. m 'a(lio "" tho ut having to put In that e. ·
Ir. ertOtt ' &qu" ed to learn Ihe code to
Slaft ...,m, II .... a O!WIOUS Ih.t 101 a 01pe0

ple 001 onto CB Dec.uS<! at some Inte.esl
In ' adlO commun lCatlOfl as • hobb~ .nd
nQt 10 use CB.a ,t o..glnall~ ...." Inlended
to De used.The hope ...as thaI these peo.

pie ...o uld gel a deeper Inle.eat In amateu,
,adlo and upgrade. andlhe nalional ama·
leu' ie.gue accepted Ihls ne'" license

lJI a n~ be<:ame g"nuinel~ Inte r. s ted and
e....,t .... l1~ u~,adeo. tKlt • m./O'''" - I
Ihe-se people at.~ 0tI 2-mel... FIJI .nd tn ls
,a .nd conhn~ to be 11'>0" 0tI 1~ " .perl·
....ce ,n tne ", '08 held 01 ham radIO. TI'>o
moat un IOttun' l" thIng, In m~ person.1
opInion , Is that m.n~ 01thea" T Ilcens",-,s
deg,ade tnemseives by indlcatrng a lee l·
ing c t Inl<l ' io'it y eeeecee 01 1'101maste"ng
Ihe eeee. This . ee...eve" la a pp. , ,,nUy not
en<:lU9h 10 m.~e mem go t hro ug h the er
'Ott r&qulted by _;yone lor '-atn,ng thIS
S~ lll . In some ca ses. "ua lael h.s pro

d!,H;ed iln unnecessary s l, . ".. bel ...een
groups ol hilms ...hlCh iSdl fhcult to avoid

A aummary 01Our len ~ears' e.perlence
...i1h a cod e·lree VHF license Is that lhe
S...ediah ham papulation has g,o...n ceo
side.abl~ . The,e a re now aimoal halt as
m.n~ T licensees ilS class-A lic. nsees
Aboul 90 perc....1 01 . 11 ..e... licenses
ISsued iI'e cl.ss T. So<ne O. tl'>em a ,e In
o..td technic.1people , but most 01 t hem
st.~ a"icU~ 0tI2-met... FIJI ,

Yo u llil..e probably neard 3 or • dl ffe,enl
Swed,sh pre ll.es on tna air , IJIOSI com
man is SM. which is granled 10 al l persons
passing lhe e>ams . SK Is a club ala llon
.,th.... In a ham clu b 0 ' I,o m a sceocr.
These Slahons ar. run on a voluntary ba·
SIS. and ,wo amal.urs h... ing Ih. highn,
_ 01 Cef'lIIiClI••re r"SPQhSlbI. IOf a ll
Irafllc I,om aUCh a slatoon, You ...ill lInd a
lot 01 SK Slations on Ih• • " ..l>In tt>e m. ·
jo' conteslS . ' . on. Sl is the p'e ll. 0 ' st. ·
tiOM be lo nging 10 the S...edlsh defense
fo rces . These a'e manned by traln""s or
amateura do ing the" na hon. 1aeNlce,

The fourth and moal . a 'e pre'" is SJ,
...h lCh II held by OtIe alat,on, SJ9Wl. aitu '
• ted In Morokuh....-an ImagInary coun
try on tl>l bolder 01 S...eoen .nd NOtW. y
Th'" "countoy" .... lo und&d during . ' •.
d lO Sho '" In tl'>o mIddle 01 Ihe 19!1Os . TI\I'e
la. nlc. hut al Ihe dIs posal of . ny ..ls itor.
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I want to be a pioneer. Send m e 12 issues I
of 73 for only $ 19.97. =::~~=drawnonUSbank I
MCO VISA0 AEO BlLLMEO I

I
I
I
I
I
I
I
I
I
I

Card " .,- ::----,::- _
In terbank # Exp. Date _
Signature _
Name _

Address ---,::- --::- _
Clty State Zlp _

73: Amateur Radio's Technical Journal 336R6

Subscription Dept.. P.O. Doz 931, FarmIngdale NY 11737
Your nr. -.,. wUl~ In 6 to 8 .....a.a.

Check O

YES!

Hertz .. . Marconi . .. Annstrong . . . 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
article about the experimen ts of the late Heinrich Hertz. And Hertz was guided in
his ex perimen ts by the theories of the English mathematician Maxwell. -...-----~=:l

Throughout its 22-year history. 73 has been a leader in the field of ra
dio com mu nications . publishing more articles that helped to pioneer
new areas of amateur radio than any other ham magazine. Artt':C;;:les~..,r_
on single sideband. solid s ta te , repeaters. narrow band r
communications. satellites . . . the list goes on and on.

Today. the sptrtt of the pioneer lives on in each
a nd every issue of 73.

You need 73.
You need it to keep up with the latest radio

news . 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. DX .. . You need 73 to
help 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 sim ply fill out the cou pon
below and send it in.
or dial toll free

Be a pioneer.
Subscribe to 73.

1-800-258-5473.

r -- - - -------- -------
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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* DOWNCONVERTER $149.95

HI ZOOT _ - - - API ELECTRONICS
___ __ P.O. Box 4532

- Las Vegas, Nevada 891 06
(102) 386-7029

2300 MHz Amateur Downconverter ...213

Unequaled in performance at any price.

• 55+ db system gain. • Highly sensitive for very weak sign al
• Special image rejection ci rcui try reception.

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

• Unique temperatu re compensation • Complete with power supply, cables
circuit gives high stability. and mast mount .

' Hi Zoot = tOlll lbsolute ullim l l<l perlo,mance

I That Sends I
I I
I ~ - I

TUM FO:v Xmll Mini-Terminal

I LDf I

I Mini.Terminalt m II suggested price $299.95 I
Allin one oackaae--cw, RTTY, ASCII send /receive and

I hard COpy capability for under $300. Unbelievable, but I
true! Again, Kantronics puts all the features you want
In a single unit: The Kantronics Mini·TerminaJ.<m

I
YOU send CW with your key or keyboard, and the Mini- I

Terminal"" converts to RTTY or ASCII. Mini-Terminal""
also reads all Incoming CWoRTTY, and ASCII messages

I and reads out on a bright green 10·dlglt display, For I
hard copy simply attach any Centronlx compatabte
printer. such as the spson MX-80 or the paper Tiger, ana

I
watch the Mini-Terminal"" co the rest. I

A complete code reader and RTTY terminal. With
printer compatability all In one package only

I
2W 'xS"xSW ', Get all you can for your dollar; get the I
Kantronics Mlni-Terminal.tm

see your local Kantronics dealer. or contact

I IIIKantronics I
L (913)842-7745 1202 E. 23rd Lawrence. Kansas 66044 J
--------



AMT-l

549995 Introductory Price
AMTOA is the system of error correcting RTTY which has been rapidly overtaking conventional
ATTY in Europe. just as its marine equivalent, SITOR, has been taking over in sh ip to shore
communications.

It was originated by Peter Martinez, G3PLX (see June 1981 aST, p. 25) . He first interpreted the
international marine CerA 476-1 specification for amateur use. Virtually all of the 400+ stat ions
presently on AMTOR world wide are using software/hardware designs originated by Peter. The
AMT-1 is a proven product which represents his latest and most highly ref ined design. It
represents the culmination of over three years of development and on the air testing. and sets
the standard against which aU future AMTOR implementations will be judged.

Not only does it incorporate the latest AMTOR specification, but it gives superlative performance
on normal RTTY, ASCII and CW (transmit only). As well as some fairly inc red ible real time
microprocessor software, the AMT-1 boasts a four pole active receive filter. a discriminator type
demodulator, a crystal controlled transmit tone generator, and a 16 LEO frequency analyzer type
tuning indicator, which is very easy to use.

Driven from a 12 volt supply, the AMT-1 connects to the speaker, microphone and PTT lines of
an HF transceiver and to the RS-232 serial interlace of a personal computer or ASCII terminal.
All mode control is via ESCAPE and CONTROL codes from the keyboard (or computer
program).

It used to be that C.W. was the ultimate mode for "getting through" when QRM and fad ing were
at their worst. That's no longer true - AMTOR will get through with perfect error-free copy when
all other conventional transmission modes become useless.

OMAR ELECTRONICS
11989 East Lansing Road
Durand, MI 48425

(517) 298·2789

Brings you the
Breakthrough!
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Build the Weather-Grabber
Don't know why there's no sun up in the sk y?
W ith this simp le converter, you can listen to

National Weather Service forecasts
on your 2-meter rig and find out.

Circuit Design Details

Man,.. h ams , Including

mete r or srx- rm- t e r rig ,
pe rha ps yo u rru gh t hdvP
some R-M HI c rvvtals 1hov
\\111 operate fim - with tho
ovrillator .I< t tng as a dou 
blor. Your thi rd choice is an
over tone crvs tal wh ic h is
a ctually one-third this fre 
quency. In any case, try
wha t you have. Just m ak e
the subt raction a nd hope
fully the two-meter output
will not i all on the sa me ire
quencv as the lo ca l SUO
w a tt repea ter. in wh ich
case you Ollght have so m e
teedthrough oi hems on top
of the wea ther.

It 'lOU happen to have a
c rvsta l In this trequencv
ra nge, the oscillator ope-r
,lt t'S <1<, a s tra ight-throug h
Circuit. Altematelv. if vou
are the owner oi ,10 old 1\\'0-

Tlw osc illator IS both an
osc illator and a multiplier
( lJ and l4 <He tuned to the
1·H o -18-MH I ra nge. You
can u~t' either <1 tund.unen .
tal crvvtal in this ra nge . a
crvstal at half thi-, frequen
cv. or a c ryst al at o ne-thi rd
t his t requencv.

"0'.0 1. 0 2 $ OTTOflO VIE"
G. • •

' "'

Fig. 2. Converter schematic.

0 2 LOCAL
OSCI LLATOA

• " ~~l
lOC AL OSCII.lA'OA

~f~" ~ ouT""T

~o

I
~ o~n

;~ f;··," ""'." •..
IJ'· • • k "

~"
,J, 6-'00' co

R2 O. "cce,
nOli...

l3 -f .. ce ..m. H Oo' ~...
l~.",

,J, j..' ..
100 _ '!

•

•

,

ll. .. 2 . .. l. l •• ct . CAl-In TEXT
. ll RES ISTORS II . "
Al l CAP S 2S~ "'~ ' ''U''

..
c.
1-100'

Fig. 1. Block diagram of converter.

~ul~fCI

N11t received an extra $50 lor this Home-Brew I Conlest Honorable-Mention entry.-Eds.

P,lII/ \f DJn/ ('T '\ / // o t tlu- National weather SPr- cuencres to two frequencies you can see that for a svn-
l D,l\\n RC/Jd vice. In 1981 there were al - at your choi ce In the 144 -to- thesized rig. any oscillator
' om ,ll1.. ct 1!h8 r; / 111 0:.1 100 stenons scattered 148-MHz b.ind. frequency in th e range of

th roughout the US a nd addi- 14 55 to 18 40 MHz will al-
nona! stenons in Canada How 11 Works low you to receive both
providing weather mform,r - Referring to the block di- weather frequencies.
t ion 24 hou rs d day. The LJ'O - agra m in Fig. 1, Q1 is it du al 
ual transmitter trequenctcs gate H T working as a mix
o f these stations Me l b 5 4U et, with 11 and Ct tuned to
and IbS.5 5 MHl. Two HIs the weat her frequency . The
se rve to convert these fr(' - o utput o f the m ixe r is se

le cted by L2/C4 a nd is wi th 
in the 144-to -148i\lHz range
of your 2-meter rig Q 2 is
also a d ua l-gate FET, but in
a ci rc u it which acts as bo th
a n osci llator a nd a m u lt ip li-
er. Its frequency is set by
crystal CR1, If you compa re
the two weather f requencies
wit h the lim its of the two
meter band (162.55 - 148 =
1 ~.55 ; 16240 -14~ = 18"Ol.

D oes it look likt> rain' As
you dnve along, you

can find o ut by swit ching In
a converter and tunmg vee r
two-meter FM rig to re cerve
the continuous broadcasts

.....ur
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"KEEP IN TUNE WITH THE WORLD"

""PRODUCTS AVAILABLE:

m ight damage the fi nals in
your ri g.

Ii you use a general-cov
erege receiver, tune It from
h M HI to 30 M HI and ma ke
sure that the strongest out 
put detected is in the
14-18-MHz range. A grid -dip
mete r can also be used by
wrapping one tum of w ire
around the core and around
the coil o f the GOo. Again
check that the stronges t
output is in the proper fre
quency range

The last step in check
o ut is to o nce m ore make
the subt raction ; weather
frequency - your oscilla 
t o r fr eque ncy = ri g f re 
q uency . Tune your r ig to
the pro per frequency and
there should be the weath
er stat ion. Gently peak all
var iab le caps and you are
in bus iness.

Assuming you get some
gain o ut of the circu it,
remove the padder cap
across C1 (if you used it)
and restore CR1 IOta the cir
cuit. Check the output of
the local oscil lator to make
SUH> it is in the 14-to -1 8 
MHz range. You might do
this w ith a high-impedance
scope, a counter, or a
general-coverage receiver.

Installation

The weat he r conver ter is
simply placed between the
ng and the antenna. Power
of 9 to 12 volts will do;
however, i f you decide to
m e the Cdr batt ery as the
power supply, a norse filter
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- OSK k"Yfne
-vox
_Po_ . U9PIII.-[memory kNP 111"'1

• All . _ cln::ull. I", IOIId . 11'1 IQUlpro-.!

((

I .11/11 , «8 .' .. , \I\~))

IF?A.~s=ell11\\\ ~ 'I .
C::~IC,A-rtC>t--.lS

< .-.pol l..

"111gt>men1.
"MOdIIIe. tlOna
"lnlll lli llo.. of c ullom cln::ulll 12'325 M-.... Or. lInlinll. MicNlI'" 48911

(517) 627·2650 (8 am-5pm) G. II NI CE

(517) 627·2879 (6-10 pm) (ESn

• "TECHNICAL ASSIS
TANCE BY F.C.C. LI
CENSED TECHNI·
ClANS USING THE
FINEST TEST &
ALIGNMENT
EQUIPMENT
AVAILABLE:

TIl(' layout and compo
nent pl a ceme nt in Fig. 3 is
shown from the copper
side, but note that all com
ponents except the va ri 
ab le caps are pl aced o n
the other (bare board) side.
Before drilling the holes
w hich connect the bul k of
the components from one
of the isolated copper
pads to the ground plane,
check the size . You may
want to m ove t he hole in
the ground plane in or out
to fit the exact component
lengt h you are us ing.

Caution: Do not go key
down and trsnvmt. There
might be a tendency to
press the PTT button on
your rig to bring up the
repea ter. If you do, Q 1 w ill
p robably go up in a t iny
puff of smoke and you

Tuning dod Testing

After check ing your con
struct ion job for solde r
bridges, m issing or incor
rec t component placement ,
and cold solder Joints,
recheck that the H Is are
cor rectly orien ted Rem o ve
crystal CR1 and insta ll the
converter between your rig
and antenna. Apply power
and tune your rig to a local
repeater. When the repeat 
er is t ransmitting , you
should get some gain
t hrough the conve rt er .
Tu ne C4 for m axi m um sig
na l You may have to p lace
a 5- or lO-pF cap across C1
to re sonate the input to the
144-M H L band f ro m Its no r
mal 1b2-MHL resonance.

Construction

A trac ing o f the layo u t
used IS shown in Fig 3.
Before you make the board,
note that the en t ire boa rd
remain s covered wi th cop
perctad The lines shown
are the only areas of bare
boa rd . Each of the COppN
lands is su rrounded by a
thin line o f bare board . O ut 
side of these areas, the re
maimng board is covered
w ith copper and act s as the
ground plane.

The prototype board for
this c ircuit was m ade by
fi rst tak ing a section of ba n'
pr inted ci rcu it board and
carefully sh in ing It and
cleaning i t using soap and
stee l wool. At te r d rvmg. the
enti re board was covered
With a single layer of mask
ing tape. The edges of the
masking tape st rips were
sl ight ly overla p ped and
pressed down firmly.

A piece o f ca rbon paper
was cut to slight ly over the
siz e of the board and
placed, carbon side down,
on tht' mav king ta pe. The
excess carbon paper i... ben t
over the back of the board
and held in place With addi 
t iona! tape . A copy of the
layo ut is now placed on to p
o f the mask ing tape. W ith a
hard pencil or ball-point
pen the la yo ut is copied on
to the m ask ing tape by t rac 
ing over it on t he top sheet

When you remove the
lavout paper and the carbon
paper, you should end up
With a " carbo n copy" of the
layout on the masking tape.
W ith an x-acto" knife. cut
away a th in strip (perhaps
1/1 6 to 1/32 inch th ick) over
each of the lmes . When
fi nished. you end with the
lavou t in ba re copper and
the ent ire rest of the board
covered with masking tape.

Now you ha ve tw o op
t io ns. Eit her immerse the
board in e tching solut ion
and etch until all of the ex
po sed co pper d isappears,
o r use a miniat u re hand
grinder and grind away th i...
exposed copper.

myself, firm ly bel ieve in
starting w ith an existing ci r
cuit rather than starting
from scratch. If you would
like to get into the dete i Is of
the self-b iased mixe r used
here, you can sta rt w i th the
ARRl Electronic Data Book.
You m ight a lso want to
glance at the popu lar two
meter preamp in the UH F/
V HF receiving section of
the ARRl Radio Amateur's
Handbook.

The schemat ic o f the con
verter is show n in Fig 2.
Both Q1 and Q2 an' dual 
uate H Is of the JN211 or
4067 J variety . Radio Shack
se l l s them under part
number 276-2045. Ideally,
min iatu re t ri m mer CdPS C1
and C4 should be va riable
from 1 to 10 pl , but either
the Iameco Elect ronics TC
2.a (2 to 8 pFJ o r the Calec 
troAl -24'i( l t07 pF) wi lldo.

II IS three turns of a
t inned number 20 wire
wound on a Vl -inch rod.
After winding. rr-rnove the
rod Span' the turns so that
t.t is about 1 inch long L2 is
also wound on <I Vl-inch rod
and con.. l ..ts of J tu rn .. Wi th
out any tap . It i .. spaced to
be about 1 11. inches long.
U is ,1 commercia lly wound
coil. Any value of 10 uH or
more will do (Rad io Shack
273-101 ). If you want to
wind your own, take a HXlk,
1-Wa tt re.. i..tor an d w ind J
or 4 lavers of number 30
wrre over II. Neatness does
nut count in this case!

The oscilla tor is charac 
tertzcd as a "para llel m ode
Miller OSCillator" m an ex
cellent survey of OSCillators
by YK2ZT 13, pub l ished in
the March, 1Y7h, i ..sue o f
Ham Radio Magazine. (9
and l4 resonate in the range
o f 14 to 18 M Hz. I used a
T50-2 core w ith 12 tu rns o f
number 24 wire in parallel
with a 6- to 70--pF va riable
Il ameco T( 6-70) You can
u ..e whatever yo u have as
lo ng as it resonates at the
proper frequency range.
l ust be carefu l that i t is no t
tuned to 7 to Y MH L o r
some o ther related set o f
frequencies.



ETCHED AWAY

ALL COMPONENTS MOUNTED
ON OTHER SID E OF BOARD
EXCEP T , CI, C4, C9 .

COPPER CLAD SID E SHOWN .
CO PPER L ANDS SHOWN ARE
ETC HED FR OM REST OF BOARD,
BUT REMAIN ING SURFACE AREA
IS COPPER.

RS "

GI

e+R3" EXAMPLE

\:JG2

T
CRI

R6 .R4

"

• INPUT

L4 C9,

I
CI

e+ CIO.. C7-f--

R7

C3
" R2..

C6 0

• 0(.1~::~l:-

OUTP UT

L3

e- CS -1-.

•

C4.r L2

+v

•

Fig. 3. Layout and parts pfacement.

ASSOCIATED RADIO 913-381-5900
B012 CONSER BOX 4327
OVERLANO PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

NOTE: SEND $1.00 FOR QUR 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.

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE - SAVE - SAVE V/S4·
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OtIIer features
nc:lude'

• Two Serial Ports
• Fourteen BuNers
• Automatic CWIID
• Transmit Control
• Selective CaU Feature
• Errol Correction & Editing
• 'Word Wrapino
• Easy 10 Interlace
• 30 Day Unconditional

Guarantee
• Hardware Requirements:

TRS-SOModell or III 16K
EXTERNAL TERM INAL UNIT
REQUIRED

RTTV/C .
For the TRS-BO

• CROWn
l'llcroProduds

606 State Street. P.O. Box 982-R. Marysville . WA 98270 . (206) 659-4279

Featuring:
1200 BAUD OPERAnON. Not limited to 110 baud
because of timing loops . 60 , 66, 75 & 100
W.P.M. Plus 110, 150, 300, 600 & 1200 baud
operations possible .
FLEXIBILITY OF OPERATION. Instantty change:
Baud Rates: Program Mode (ASCII/Baudot): .
Program Status .
SPLIT SCREEN VIDEO. Transm it & receive data
displayed separately.
REAL TIME. Automatic CW/ID without user in
tervention . Automatically
updates at end of month
or year.

ROM·116
Now includes:
-TEXT EDITING
-RTTY PICTURES
-SAVE TeXT TO DIS K Detailed brochure avatlabJe on request.

•

DIPOLES
IRON POWDER and FERRITE PRODUCTS

AMI~~O<ia1LI ~ '"
Fast , Re liab le Service Since 1963

Small Orders Welcome Free ' Tech- Da ta' Flyer

Toroidal Cores. Shieldi ng Beads. Shiel ded Coil Forms
Ferr ite Rods. Pot Cores . Bal uns. Etc.
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BOX 21305 B, SOUTH EUCLID, OHIO 44121

All prICeS ..... postpaod USA o&ll
Ava 'lable a l)'OUf lavOn1" """Ie< 01 oro:1ef dtt'ect!Tom

Ant..... • ' ... "."lable * "h ...r....... oroer.
NylOn gU'/ 'Ope -I5Ol' rest 100 leet $oU9
Ceramic (Dogbone Type) a nre nna insulatOls $1.50 pr
$0·239 coax connectllfS 55

All a"'en""s a '!t complere "'<th a HI.Q Balun 01 HI.Q
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b~ MARS 01 SWLs

$ll ,95 p,
$10.95 p'

80.15
eo

Van O E' a lE'r Inq u iFtE'S In ... , tpd

Gorden
Engineering

12033 OTSEGO STREET. NORTH HOLLYWOOO. CALIFORNIA 91607

SEMICONDUCTORS : P.e. BOARDS FOR MOTOROLA BULLETI NS
MRf- 208 12 .00 MHW- 252 50 .00 EB-18A 12.00 ~~-762 14.00
MR F- 240 15. 50 HHW- 710-1 61. 00 EB-27A - 14. 00 ~~ - 791 - 10. 00
MRF-247 34 . 80 MPSH- 81 . 50 EB-63 - 14. 00 E8-67 14. 00
MRF-309 27. 60 MV2 205 .58 KEMET CHIP CAPACITORS:56 pf, 82 pf ,
MRF-422 41.4(} 78L08CP . 50 100 pf , 390 pf , 470 pf ; - .50 ea
MRf-4 54 20.00 2N4401 . 75 680 pf , 1000 pf;- . 55 e a
MRF-901 1.75 2N5190 1. 50 5600 pf , 6800 pf , . 1 uf ; - 1.00 ea
SBL- 1 Double - Ba l ance Hixer - 6.50 .33 uf ; - 1 . 90 ea . 68 uf ; - 3. 90 ea
CAMBIOtt RF CHOKES : .15 uh , . 22 uh , . 33 uh , 4. 7 uh , 10 uh - 1. 20 ea
BROAOB ANO TRANSFORM ERS PER MOTOROLA BUlLETI NS:AN-762 , EB-27A, EB-63
UNDERWOOD/SEMCO METAL - CLAD MI CA CAPAC ITORS:5pf . IOpf ,15pf,25pf,30pf,
40pf , 56pf,60pf .68pf, 80pf .91pf ,1 00pf,200pf . 250pf . 390pf ,470pf ,lOOOpf

We al so ca r ry a line of VHF , L~ F ampl ifiers and ATV equipment .
Ca l l or write for our free ca t a log .= Communication Concepts Inc.:!!:

2648 North Aragon Ave-Dayton, Ohio 45420- (513) 296-1411 ..- 1.
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Conyerter Parts List

Rl 56k, V. W
R2 270 Ohms, 'I. W
R3 47k, 'I. W
R4 l OOk, 'I. W
R5 47k, V. W
R6 470 Ohms, 'I. W
R7 100 Ohms, 'I. W
l1 , L2, L3, L4-See t ext
01,02-0ual·gale

FEls, 40673
CR1-See text
Cl 1·10 pF trimmer
C247pF,25Vde
C3 .0 1 ~F, 25 V dc
C4 1·10 pF trimmer
C5 .0 1 ~F, 25 V de
C6 7pF.25Vdc
C7 .005 ~F, 25 V dc
C8 330 pF, 25 V de
C9 6·70 pF trimmer
C10 .01 "F, 25 V dc
01 1N914
Noise utter (Fig . 4) 220-0hm,

t-wan resistor, 50 "F,
35 V de capaci tor

Switch (Fig. 5) 3POT

Il£ lU
COIL

Mimature variable caps
can be a problem. The Cal 
ec tro line is avai lable at
many independent electron
ics supply houses. lameco
tlec trornc s is another
source. at 1355 Shorewav
Rd., Belmont CA 94002,

In mixed average terrain.
the weather stations are
usually good for over 25
m iles, although 40- to
(,()-mi le coverage is not un
usual. If you are in a very
hilly area or well out of the
coverage. you could add a
preamp such as the stan
dard om' in the ARR l hand
book. One or two turns will
have to be taken off the in
put and output coils of the
preamp

Want t o h e ar the
weather/ At home or In your
car? Two HIs plus a few
hours work and you can
make your two-meter rig do
double duty .

even pick up the power for
the converter from the PTT
l ine since the converter
draws less CUHPnt than
needed to energize most
relays .

Possible Problems and Cures

If you have never built
a nvthmg at VHF, this could
be a good first project.
Remember that Murphy's
law applies to all t hings.
and especially at VHF the
law states. " Reso nant Cir
cuits Usually Don 't. " There
fore. you might have to add
a turn, cut a turn, squeeze
the coi l, or spread It out to
resonate the input and out 
put of the rruxer.

Dual-gate FETs. especial
ly those capable of VHF
o pera tion, al so l ik e to
osci llate at weird and
wonderful frequencies , If
this happens, you will notice
a large increase in noise
w hen you connect the con
verter to your rig , You also
might notice fragments of
conversations. music. and
genera l instabi lity , The u .-, 
1Ii11 cure- is to add rl temte
bead by unsoldering the
gate leads of Q1 and Q2 and
slipping the gate lead
through the hole in the
bead, Usually o ne bead per
FET I ~ enough, al though you
will have to try yourself to
vee which of the two gate
leeds cures the problem,
A lterna tely, a 100-0hrn,
1~ -watt resistor could be
added in series with the
gate lead.

A problem of a different
variety IS faced by most
hams- obtaining parts (see
Parts list). Most of the parts
used in the converter are
not critical and are avail 
able at your loca l Radio
Shack store.

Send For
Free Information

- -- ,
••---- ...OU T , .

CO" VERTER

1384) places the converter
between the rig and the
antenna , In addition, the
m icrophone cable IS
brought to the enclosure
and the Pr T line is inter
rupted. thu s preventing you
from transmitting with the
converter In the line. uyour
rig is conven tionally wi red
(F ig b) with the PH l ine go
ing directly to a relay and
the 12-volt line. you can

~. / _ --0» TO · v

m,,,. .~
I

)TO
• CO"v[RT (1l

I "·'sevcc

Optlona/g· video monitor shown $149.00.

."
'"~AUTO '

U TT( Il ¥

Fig. 4. Noise fifter.

/ DGMIELECTRONICS, INC.
787 Briar Lane, Beloit, Wis. 53511

(608) 362·0410

SRT·3000

Introducing The SRT·3000
RTTY Communications
Send·Receive Terminal

• Bullt-ln demodulator & AFSK modulator for 170,425,850 Hz shifts,
high and low tone pairs . 60,86,75,100,132 WPM Baudot, 110,300 Baud
ASCII, 5-99 WPM Morse • 1000 character text b\lffer with BREAK
Ieature e Ten 80 character message memories with battery backup .
selectable display formats, 24 lines II 72 characters (2 pages). 24 lines
x 36 characters (4 pages), 16 lines II 36 Characters (6 pages) • Spilt
screen operation . On screen status line dis plays a tuning bar, mode,
speed, shift, tone pair. normal/reverse, USOS, WRU, SELCAL. buffer
mode and buller count . Cassette Interface for long "Brag Tapes" or
unattended message storage . Baudot and ASCII printer outputs .
Built-In audio monitor . Built-In 110 VAC power supply . Other
features-PTT control , WRU, SELCAL, sync idle. CW 10, USCS, aulO
stan, ten or halt duplex, scope outputs. weight ecetrcr. tntercteracter
spacing, reverse video, RS·232, word wrap around · Compact size only
13.3 x 10.3 x 4 inches . Made in USA.

such as in Fig , 4 should be
added.

You might al so consider
Installing the converter as
shown in Fig 5. I he selector
sw it ch (Rad io Shack 275 -

.r

Fig. 5. Converter installation.
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Fig. 6. Conven tional rig w iring for PTT.
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Ribbonless Extet RO Prin ter

212·267· 1550
609-23 4-8900
404-934-9333
817· 640·0900
312·595· 4910
213-728-7473

Write:
J. H. Bell
RCA Service Company
Bldg. 204·2, Route #38
Cherry HIli, New Jersey 08358
Or call collect th e RCA Data
Services Region Office in
your area:

' Reglstered trademark of
E)( l e l Corporat io n

Co d e: U .S. Baudot
Speed: 10 cps, 75 baud
Interface: 20/60 mA
• Qu iet and com pact
• Replaces noisy Model 28

RO
• Nationwide service avail 

ab le from RCA Service
Com pany

New York
Philadelphia
Atlanta
Dal las
Chicago
Los Ang eles

Hen

-"

Improv• •

r c ode

.p d lOO!

•
II I I \

Telephon. , 14141241 ·8 144
Th•• n",i''' . W,scons,n 53092
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MORSE ONE KEVER

Communications Design. Inc.
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C.II O r Wrile FOt Free CaleloQ 0'1 0I1'Htr COl Products

Iambic Operation for Squeeze Keys

Self Completing Dots & Dashes

Adjustable Volume & Side Tone

A ll CMOS Design

Relay Keying - Fast Acti ng Reed
Keys Any Rig

Sturdy Black Anodized Aluminum Cabi net

Self Contained Power Supply (9 v Battery)

$39.95--

MOIISt: -A-KR"EII -- cw K orbo• • d ~ " "'AK·K l 1!i!1.1l!i w..... , MAK·f I1ftll!i 51>,_"" s~oo

Coil", .... ,,. 1.,.. FREE b«t<hu ," l. Foe' o" 0 ;,. " _ WE·RE AS IlI EAA AS YOUR P..o Ill EI

_ _.._ -.'_ _" ocato .....,. ....,

"",",•.., ..... P """u '" "p ' 0 16 ,'tnn _ ,.. """,U '''''''

tho" '''' '.' u"'" . C"",,,,', lJIa ..-" h • • ",,"~ SST V P'U. h '","
~.oM.on _. Th," "",n '.'Y'. oP" on.. "" "'9" 0"" m"ch
_. E...- '0 U... A"",to...". "*'0-1 Til. "" ... ,11"""'. '.'~

"""._'.....t<;, F.... ·· ..ow T. Got S <l I" SSTV" .
K..- \l$- K S4ft oo W",od, \l$-f 169'5.00 SI>_ 11.00

a ••t Plct.....t I". a ••, P.lc. - f.o .......5.0 0
VIOROSCAN 100 0 - HIGH IIK.OLUTION ••TV
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Box 411S . G'nnvijle . NH 03048
(6031 171-1033
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Other Kits:
II·X NOise Bridge {M! 21771

General Coverage Reception Drake
R·4C ReceIve! laST 5/8 11

2 MeIer ConVflner (73 4/82 )
40 MeIer QIIP traosceoer (Mr 1/81 )

Fu n-M ill er 173 21 81l Fun-Ceiver (73
1/81 )

Fun-oSCllla'or {73 2/821Fun·Amo
l 73 5/82) and etters

"V7fl',""

For superio r perlormanee at lower cost. use
top-rated 6-pole FOK Tango crystal l i llers 10 fill
the optional spols in your rig. For eKample,
our 1800 Hz FT2108 equivalent of the YK88SN
has e 6016d8 shape laetor 0 1 1.1 compared
With 2.0, a pri ce o f $55 vs $63 , and sq uarer
sho ulders at the top with steeper sk irts all the
way down to molllthan - BOdB
For more preassot audio use our 2100 Hz for
SSB anuror our 6000 Hz lor AM. For CW, our
400 Hz unil Is better than the YK88C, While our
250 Hz is Sharper than the YK88CN The more
you buy , the more you ,...,e !

BIGGER IS BETTERI
Fox Tango fillers are bet ter because of thei r
discrete crystal (not monoutmc) construction.
This makes Ihem slighlly larger than YK IiIters
so they are patched into the circui t with short
leng lhs 01 coax. Installa tion is easy - no dnll·
ing or ci rcuit changes _o roer with confidence.

INTRODUCTORY PRICES - Complete Kit
Any ONE Illter $S5
Any TWO IlI ters $100 (S.,.. $10J
Any THREE lilters $145 (S.,., .2OJ

tncludes .U nMded c.bl.s, parts, det.Jled In-
Sl rtl cllon s. Specify the type(s) desired.
AM - FT2111 (6000 Hz Bandwidth)
CW - FT2101 (250 Hz); FT2102 (400 Hz)
SSB - FT2108t1800 Hz~ FT2109(2100 Hz)
Shipping $J per order. ($5 air) FL $ales TaK5%

ONE YEAR WARRANTY

!1t
GO FOX·TANGO-TOBE SUREI

~T Orcler by Mail or Telephone.
>;'-'-.!I AUTHQAIZEDEUAOPEANAGENTS

Sc8n0,nawla IolICROTEC !.I....ellen 2&
3200. s.ndelrorll. NORWAY

O" ",r INGO! MP EX, F'osllach 2••9
0-8070, Ingolstaell. W. GERMANY

" SMA RT" SQUELCH FOR SSB

. .. at last . . .
your shack organized!

A beaulilul piece of fumiture - your XYL will love II!

$184.50 5-F RADIO DESK
Deluxe - Ready to Assemble
Designed With angled rear shelf lor your
viewing comfort and ease 01 operation,

FINISHES: Walnut or Teak Stajn. sq
f '-Spa.ce, 39" Wille b, » "'~

Ada loo,,&llnl........"O" 0" Rroq unl '
Che<;~. , Money O<ders. BlI...Ame' ICA'd

1982 CATALOG SOC

Detects human voice but
ignores noise, steady tones
and Russian woodpecker

Works lor voice signals below
norse level

toeartor net activities
Audio operated - no

receiver mcoucaucn
Connects between audio
output and speaker

TELEPHONE
817/848-4435

.nol M.,I.' C/'la,ge Ac:cepl8'd

Als o A.a ilabl. F.O .B. C~I-..e. C,ly. (In C.lif, Add 6 '110 S. les Tn,)
Floo, Space ~ 1 "W'<IebyJO" . _ OE"'LER iNQUIRIES INVITEO _ _

1199.50 s-( Amateovt' RGdiO/Hnc.,
4384 k EYSTON E AV ENUE . CULVER CITY. C"'L1F. 90230 - PHONE 12131 837-4870

......----------~---""""l "
KIT $49_95
Plus S2SO ShiPPing & H.ndllng

Our Ex clusive Band pass-R eiecl Duplexen

BpBr CIRCOUI~~F; LJ,~~~
superior perter
mance. especially
at close frequency
separation.

Modelsavailable lor
all commercial and
ham bands within
lhe Irequency
range 0140 10
960 MHz, .... 19

WACO M
DUPLEXERS

1315 .00
. 319 .00

~"11lli.00
2~11 00

1 1~.00

m oo
~"
~", 39 00

1&0 ,00

~"
~"100,00

13500
1 ~9.oo

1l1ll.00
· 2'25.00

11,02900
",,,

"'''

. . 13900

S2.~ 00

11.31S00
1,3&9.00
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. 1:18.00

-". ... . .00

- "· ~.OO
.. . BolO 00

215.00

"'''~"3-<0.00
.~.OO

~15oo

, .. ,1 119.00

~". . , , 215 00

· 11!>O.OO
, . 239,00

.... , . 20500

.._ Frl P..
. sal 3P..

..."
• ..•.•. 1311.00
........ 28lI00

... . , . .. ... ,89 .00
.. ..... 28900

aoa N. M.ln
E.....fill.,IN 4nl1

,s...., SAU lw OW".. . UNIIII I: ; .. I IUsI
~ _ 1'0-E_"'..

....
CP·l N. ... Compu'.' Int.,I"". C.II
lol e ...·1IlO Re_ ,. . . ~,OO

IolBA·RCRc'oICo<le C<:>ow K"" ~.OO

Iollol ·: lolorMU. l", UIl '.....' . II..,.. 1 ~9. 00

CII·: Cot1teel _ """, 11_ . • _••. 115.00
IIT·:II..,..rr •• ' ner ,l1Il,OO
8T·' T,.in , . ..•.. , , 72.00
l1o,l'\o<l "'nl...,n. .. .. .• 11,~
"'LLI" "CE
1101'3 1'0 ,T ..... It .• Ro' . lor .
IJ.I00Snwo" Rol a' '''
ASTIlOH
FlS1... ~_1"""p Po Sup ply ..
RSI:'" 9 -1: "''''P Po Supply
RS20A 10-20 "'",p PQ Supply ....
RS2010l 16_20 a mp . ' mel...
~ 2'!>-Ji!l "' mp ..
RSJ6M Z5- :l6 Amp "" -,,,,
~31_5OAmp

FlS5OIol 37-5OAmp ............
.-.zOI H
PCS4000ZIol Kc.. ,
PCS XlO H.""'MId ....
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n NCl1l 1l
By,tP_ _ y·:Cfv......
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BUTTERNUT
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CUSHCIl..."
A31" I:>&_ HL
A~ T"toa.- . EL
:'~F9~,. H Flol
32 '19s.._ Il<:>otne< '9 EL 21ol .
ARK,: 8 R'''lIO 1'1."98' II 2101 . .
O", IW",
CN·~ 1.0·&0 MHz SWR,,,," , ..... .
CH~ '.a_ l !>O ...... SWIllPw' "' " .
OlUllIE
T1I1... KcY<
II1A~

TAO x.....
12 ,nc:hG'een M<>ni'ot .
ENCOMM (SANTEC)
ST' I«1,P
SH4Qj~

ST·22O".P

"~0S31 (lOt ...PTISTGOOO
" 1'.0"'1101
TH1 OKS1EL T"l:>and.' ,
T M ~ IolM,ZS ~H T,ibe"".'
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l"OXc""
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M,' 3-<llA 0 ELT' il:>and ea.m , .
, ... I.I31.8 A 210l Long ll<>oo'noo<
ItANTIlO"1CS
T". F.." as'OC: In',",,_ ' 00- CW oRTTY. ASCII Only 1 150 '
LAIlSEN
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++ + + + + + + + + + +++
.. Have You Ever Used ..

.. Satellite.? ..

.. Let the Pethflndar ..

.. Beriell ..

.. FROM •

+ +
+ +Computer
+ +
.. Appllcetlona ..

+ +
.. Make It Easy For ...

.. You ..

+ +++++++++++ +
+ ++ Pathfinder II +
.. A 8lltelUte TMicking Pechge •
.. For The Apple II Plus " +
+ +
+ +
+ +

•+ . +
+ . ~ +
.. Has a world AND a US map and carl ..

print BOTH on your Epson MX'·
.. printer , Trac ks in real lime w/o ..
.. a clock. SYSTEM REQUIREM ENTS: ..
.. Apple II Plus. 48K RAM , OOS 3.3. ..

+ +++++++++++ +
.. THESE EASY TO USE AND UNDER- ..
.. STAND PACKAGES ENABLE YOU TO: ..

(1) Track ci rcular orbit satellites in
.. real time on a world map. (2) Print all +
.. tables. (3) Rapidly crenct specific or +
.. all crtnts between dates you serect . (41 ..

Rapidly compute Ofbital cnareeenstcs .
+- (5) Maintain a disk resident data base ..
.. of satellite re ference data, ..
.. Pathfinder 11 is provided on a DOS 3,3 +

disk and Pathlinder III is on a TRSOOS
+ 1.3 disk. Both have a comprehensive +
+ users manual. +
++++++++++++ +
: Pathfinder III :
+ A Satellita Tracking Package +

For The TAS 80 Mod III'"
+ +

: ~.~. :
+ +
+ ++ Pathfinder III can track TWO satellites +

slmullaneously" SYSTEM REOUIRE-
+ MENTS TRS 80 MOO Ill. 48K RAM . +
+ TRSOOS 1.3. +
++++++++++++ +
+ Each pac kage is only •

+ $49.95 +
.. Please add $2,00 tor handling (10 +

caldornla add $3 00 tor sales tax)

+ send Check or Money Order To +
+ CO MPUTER APPLICATiONS +
+ 629 Ar bor Ave . Ventura. CA 93003 +
+ • or Call (805) 644·9327 ~ +

....222

++++++++++++++

-.
_ - - ' 1.,• •,. .• •

Rolin Distributors
P.O. Box 4 36 Department 7
Dunellen, N.J . 08BI 2

201-469-1219

CHIP CAPACITORS
l i1 l< 11 JJ " 661\1 IS,ll iii" 100, 120, Il1i1
220.2711 DI J!Il '/U!I6O 6lIO 1120 ,. 12K 181< 3~

~ "" 1(0<

. GaAs FEYS
MGf l . 00 IIF 2008 • ' GHZ MAG 1508 Sl.c.I
MGf ' . ' 2 IIF 0 108 • • (;"Z MAG , . 0 11 S5Qc.I
toICFI200Nf 1008. '00, Nf nllll l MAG 1«1ll.
«;HZ $11 00,
V]21· ' 2IG" [ 10 JiGHl l,l 11l POWI" OUI 1U MW
TUNII;(; YOllAGf. 0 10 m Vee ' 15 odI; ., 60 MA $'I! 00
Y72I·l llGlll Til l£HZ PlST SAW: AS vm·t S9!100
YlIlI-1 SA"'" AS vm·l en FREO 3ll;HZ TO 3!lGHl S9II 00
VII:'T-2 SA¥[ AS YnT·l /lUT FIlEO J 6GItZ TO. 2GHl S9I 00
Yl:!T-J SAIII( AS Y72T ·l /lUI FRED 4 l1Q1l TO. !lGHl S9III 00
Y92T·l SAut AS Y72I-l BUT FRED. !IGHlIO 5 OGHZ S9III 00
Y56T-I see m 1liGlll POW£A OUT 13 ..WTIJI'III;(;
YOL TAGf ? T0 50V Vee 'ISV!lC AI IiC ..A S'lSOO
V66I· ' SA"'! AS V!oll r-I BUI fREO , !lG H! to ? SGHl S98 00

onJi AT 110M EST CLOSED .... PST
OROERS ARE PGSTAGf PAlO

COO· flSA · MASTlRCHAIlGf

MIXERS

,
APf'ROX j <S" ; 0"· U'U
~PP!lOJ 325"' S ir' all2
APPRllJ ) 25·' S(I"- Q6.:>'S

Alaska
Microwave Labs
P.o. BOX 2049 PALMER. ALASKA 99645
(907J 37~3098 DEPT 73

CHIP RESISTORS .

31\;1\[ 10 4 2GHl ..... <~ , lO 2 IG<1i iii ~ iW
If OC ·9(,ri] SS8 roII\'ER$lOfI LOSS I YP S5OII ......
650B Io-,PACKAGE $5500
!ICtll 10 l:Gil " Il EA LO 76H[10 l!JGfll IF DC-
lGfll SSB CON",ERSI()tj LOSS I VI'( 7 00B 10-1
PACKAG! $1500

ooQH/r,l "'A l l Si oo
31"110 CHI' AESlSIQIlS FOR
50 [lHt,I TNE~ l DEI PAll Sli00

1Ol ._llf,",91~

Precision Cut Land M obiles Available

. , ,,wooo rsu m

WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - $3.95 each
(10 or More - 83.50 each)

Quick Delivery

ICO" Ic_no

-~,.,.;. ,

11009 GROVEWOOD AVE.
CLEVELAND, OHIO 44110 ... 417

GOTHAM
ANTENNAS

(216) 481-6590
S/o..r, l l l OT TRAJ' OIPOlE S .... 1-- - - -
"'OOE l BAHOS lGT.. MICE
TSl _ !Ill .00 1e ~~

TSl ol(Q(l <0020 '~ .00 "'1 9!>

5MAlllOT 5MQRTE NED D<f'OI.ES

5L.-eo .O eo 00 20 IS
1S 10

Sl'OO 160 .xr
Sl"'!10 sa
Sl -.oll .00 .~ JJ

FtA.l SIZE PARAllEl OIPOlES
- --
FPO-IlCHO 110.0020 lJO' ~9!>

'S ' 0
FP().0010 00 2O'S '0 ~ "'. 9!i

NEW' PORTIl. BlE VERTICAL ' IDEAL FDA- - -
APAFlT"E NTS, CA..PING, TRAILERS'

F-',o~ ' PK"_ "'" Flo4o ","",u ''Old
Full, A._ F... l l t'9"' l , . vsWA

IoOOOEl BANOS ""'HT MICE
I'V«110 !IO 10 13 ~ 9!i

I"flOYE N DESIGN GO"'A" All BAND
VEATICA~S -

V'60 100 110 40 20 23 ""9!>
,; 106

V 80 80 .00 20 23 lot1 9!>

'5'0 'v.oo 002'O'S'0 62J 1A09!i
FAWOUS GOT"AIol OUAOS

2 E_ •• - 3 /l.o<>cIo~. I''99!i

CH...P\ONS"'J' GO THAM eE A"S
Full $<,. Comc><ot•• !rom 199 9!i

CAll OR SE HO LAFlGE SASE FOR CATA

lOG 5 h'PP"'',I O'POln & "'. "'C. "
12 !1O us. 1700 C._ 5; 00 FPO , APO
8..",. & o....h S/'l'l>l*llil'S '" F""9'"

0".'" T'" 0 '" 'AOSu "'01

Featuring Kenwood , veesu . Icom, Drake, Ten-Tec , Swan, Dentron, A lpha, Robot ,
MFJ, Tempo , Ast ron , KLM , Hy Grain , Mos ley. larsen, coencren . Hust ler, M ini
Products , Bird . M irage, vtbroptex . Bencher, Info-Tech , Universa l Towers ,
Call book, ARRL, Astat ic , Shure, Collins, AEA . We service everything we s ell!

"1'~- Wrj~e or call tor quote. You Won't Be Dluppolnled . E-~-3
We are Just a few minutes cu t ne NYS Th ruway (1-90 ) Ex it 32 '

We Stock Crystals For:
Clegg Drake (com
Kenwood Midland Regency
Standard Wilson Vaesu
Lafayette Tempo VHF Eng

(Custom Crystal Orders Accepted.)

73 Magaz ine . June, 1983 91



~\ j lliJm Rmj!/f'ben 1\ JU I(
«o» n. RD I

Drums PA 78112

Kill Power-Line Interference
You don't have to be a big-game hunter to find

the source o f that annoying noise.
All you need is yo ur rig and your good hamming habits.

Since 1973, 1 have been
emploved by an electr ic

ut ility com pa ny One of my
pr incipal respon sibilities
has bpt'n to investigate
power-line int er f e re n ce
problems affecting cu stom
ers, Th is has involved over
1800 co m plaints concern
ing reception o f TV, AM
radio, FM radio, Citi zens
Band. and amateu r radio.
Having had thi s experience,
I wou ld like to suggest a
few th ings to m y fellow
amateurs to aid in the cor
rect ion of many of the ir in
te rferen ce problems with
out having to req uest o ut
side help.

The amateur affec ted by
interference has some ma
jor things go ing for him:

1) He is avail able when
the interference IS occ ur
nng.

2) H is station proba bly
has far supenor sensmvuv
and selec t iv ity than the
broadband recei ver an d
o rn r ud uec t lona l anten na
whi ch some investigators
use.

3 ) H e ha s a w orking
knowled ge of rad io princi
pl es and can make up an ac
cu rate and meaningful log
of interference charac teris
t ics to see if a pattern
develops.

Elaborating on the th ird
point. experience indicates
that at least 60 % of all in
terference com plaints are
not d ue to power lines but
are caused by co nsumer de
vices. By far the greatest o f
fenders in producing inter
ference are arc ing contact s
such as those found in all
types of thermostatic de
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vices . If interference is of
an interm itten t nature w ith
out a rela tionship to weath
er condi t ions, o ne can say
with some cert ainty that it
is be ing caused by a device
indoors and, most likely,
that t hat dev ice wi ll co n
tain a thermosta t o f som e
kind o r another.

Two o f the most diff icult
problem s in locating these
culprits can be handled by
h a vin g so m eo ne t he re
while the interference is oc 
cu rri ng, and also by de ter
m in in g the existence of a
pattern . Thi s is w here an ac
cu rate log wil l help with
your effo rts in locating in
terference either on your
own or with the help of an
Investigator

Some of t he devices tha t
we fi nd responsible most
o f ten include:
• Oil burnerecuasta rs. usu
ally on for 10-1 5 minutes
every ho ur or so depending
o n the de mand for heat and
hot wa ter. Quite of ten, one
Will assume that thi s is not
the cause because the t rou
ble clea rs o nce the oi l
burner is ignited, Since th is
interference is caused by
the aq uast et. the noise can
and probabl y wil l occur just
prior to ignition o r, m ore
rarely, just as the burner
goes of f .
• Aquarium heaters have
the charac teri st ic o f being
on and o ff somewhat more
freq uent ly, usua lly every
20-·m seconds throughou t
the whole day and ni gh t.
• A heating pad is another
device found to be trouble
some Qu ite o ften. Fortu
nately, they seem to inter-

fere everv few seco nd s with
a so mew hat rhythmic pat
tern. O ne problem w ith
so me heat ing pads lies w ith
the controller sw itch pos i
t ions: high, med ium, off,
and low. Most people w ill.
withou t think ing, turn the
co nt roller to the last pos i
t ion instead of to the off po
si t ion. This practi ce causes
the pad to cvcle on and
off almost continuously, re
su ltmg in arcing and eventu
al failure o f the thermo stat
contacts For the same rea
son, do not be fooled in
to assumi ng that heating
pads cause interference on
ly at night !
• Door-bell trans fo rmers
are another com mon cause
of trou ble, w ith a sound
very similar to the heat ing
pad : on and off over a short
t ime period (bu t not qui te
so rh ythmic). These t rans
formers are usuall y lo cated
in a basement or crawl
span > where the tem pera
tu re near the dev ice is
h igher than normal . With
t he power app lied con
t inuously to the t ransform
er, the temperature ri ses
and the intern al thermal
c utout operate s lon g
enough for the t ransform er
to cool d ow n, O nce it
reaches a safe operati ng
tem perature, power is re
sto red and t he process
starts allover.
• A few others are o lder re
fr igerators With heated but
ter conditioners, heat tapes
used to prevent pipes from
freez ing , a n d dimme r
switches, where the inter
ference varies with the ap
p lied vol tage to the lamps.

O ne more worth ment ion
ing that wi ll vary with the
weat her conditions is the
electr ic fence w ith its rhyth
m ic o n and off cyc le. Even
if you live in a metropo litan
area, do not rul e thi s cu lprit
o ut, as I have loc at ed them
in the st rangest places when
people want to confine their
ho usehold pet s.

Locating these sources
can be fa irl y sim ple, bu t a
good piece of adv ice is to
check at home first. just to
save some red-faced em 
bar r assment with your
neighbors. l ook the li st
over and see it any of m y
descr iptio ns fit the bill . If
so, next time the interfer
ence start s, unplug o r shut
o ff the power to the sus
pected device , If it stops,
that is it. and you can take
whatever co rrec t ive mea
sures are necessary . One
note of caul ion: Interfer
ence m ay not sta rt right af 
te r pow er to the suspec ted
device is re store d: the de
vice m ay have cooled down
and will t ake a short rest be
fore it starts driv ing you
nuts again ,

If you do not recognize
any of these as your prob
lem, whi le the m ain inter
ference is on. go to your ser
vi ce panel and shut off the
m ain whi le li stening to the
interfe rence on a portable
rad io tuned be tween sta
tions. l ven an AM radio w ill
usuall y suff ice here, since
spark no ise is broadba nd. If
the no ise stops when you
shu t off the power, the
cause is som et hing fed
from your panel box. Next



found troublesome a re
lightning arrestors, discon 
n ec t swit c he s, p ol e
grou nds, neu t ral connec
ti ons, and, o f co urse, t ree
contac t, kite st rings with
m etalli c cores, and other
such fore ign o bjects.

If you suspect the power
line after you have made a
ca refu l, accurate log, in
clud ing f requencies affec t
ed, w eat her condi t ions,
temperatu res, and dates and
times of occurrences, for
safely's sake do not t ry to
locate the t roub le by mak
ing any direct or indi rect
co ntact w ith the power line.
Do fu rn ish your power corn 
pany w ith as much infor
mation as possi bl e. Doing
so demonst rates two ma
jor th ings to the invest i
gator: your concern for the
situation and your knowl
edge of power-line interfer
ence. Pat ience and perse
verance are th e two main
prerequisite s for the solu
t ion to these interference
pro b lems.•
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d ry, sunny days will not
be present when the weath
er is rainy or humid. and
vice versa,

Since your receiver has
tremendous sens it iv i ty. a
small m icro spark along the
power l ine can result in a
great deal of interference.
One of the problem s we
fi nd of ten is a hardw are
cond i t ion where lag screws,
bolt s. wa shers. and other
p ol e h a r d w ar e loo sen
sligh t ly. result ing in micro 
spark ing. Thi s type of spark
is se ldom vi sible to infrared
gear since there is very little
heat produced, but oh what
a racket in the radio spec
trum !

Qu ite often. hardware
problems will show up only
on dry, col d days, since in
wet weather wooden poles
absorb some water. sw ell
out, and. in effect. tighten
the hardw are. This parttcu
lar problem ca n be very dif 
ficult to correct 100 perc ent
due to the number of poles
that m ay be affected . A lso
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radio or TV. Remember that
the intensity of the interter
ence will decrease as we go
up in f requency. and if your
neighbor has U HF TV, for
him t he probJem may be
non-ex istent o r ve ry mild.
A lso. the p ictu re w ill be af 
fected due to its being am
plitude modulated and the
sound bei ng FM, Try no t to
accept h is word that he is
not hav in g any tro u bl e
since he may be l isten ing to
a very st rong local AM ra
dio sta t ion which could
mask the interference. In
other words, Iry to look and
li sten for yourself. Most of
t he o ffend ing dev ices I
have found have been with
in abo ut two blocks of the
com plainant's loca t io n.

Should you feeJ t hat the
problem is not a consumer
device. you may want to
take note of the weather
cond it ions w hen the in ter
ference occurs The chances
are that if the probl em is
caused by a power line,
interference that occurs on

A.P. Systems -r!f'
Box 263 sm. -~
Newport, RI02840 (401) 846·5627

LINEAR

PL A 15 to

14 Different MOde~~;;'~
511.95

AZDEN KDK
PCS-4000 FM-2030
..ou .. CIO ••c. oeo". u... 'A,' TO 0 ....... _ " " O l l'
C O fO T fO O l _ ... '''0..... 1.0' TU .. '''O - .,T - ' 0
...... n . - ."••• C O••ACT .,MO.' II· .. WITT . -
... • .. 0 " " . _ .. " .... ,T, . C . " ••• 0 0. " ' '' 0 .' . ' -

_ o "'- Yl.' .......... T • • TT "' c. "IT" U. /O O ....'''0. CO NT. _ ....... , T ,
ALSO : PCS-300 HT , ......T " I " O N. '."0
P C S - 2 8 0 0 10M FM , .' '''' • • 0 ...... -O H
.ee."orl•••• t e , 0 ......'0..

Specl•• dl.count. - c.1I for quote

B. G. CARL ELECTRONICS
111 2 8 CI.lr. A•• . Nor t hr ld 9 · . C. 9 1328

-'"Call: 1-21 3-363-1216 (. n vt! m.'
Br v a n
AG8R

time it is on, proceed to the
branch ci rcuits and inter
rup t them one at a t ime un
t i l it stops. Then investigate
what is fed from that ci rcu it
and you can t rack it down
to the defect ive devic e.

If the interference sho uld
remain while your power is
Interrupted. the problem is
external to your home, A
sho rt w al k arou nd the
neighborhood is in o rder.
li sten to you r portab le
radio for the peak, o r point
of loudest in terference .
Avoid holding your rad io
near guy wi res , down
grounds. etc., as thi s may
result in a fa lse read ing due
to th e increased coupl ing to
your antenna. O nce you
have determ ined the ho me
with the highest no ise level.
you will have to get perm is
sion from the owner to in
terrupt hi s power at his
panel box.

A l ittle tact goes a long
w ay here, and you might
ask him if he is hav in g an in
terference pro b lem w ith his
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SOCIAL EVENTS
LA finQ3 irI ffl;s cofLrmn .1lIJI'O¥ided ,,.., 01

cm~ 0fI •~w.i""" ~.... n.. It»
Io""~ intor_llOII .hould ~ irH;k./de<1 in
..-y .mIOtInc<tm..,t: 'PQrISOI'. _t, d . le ,

t,mtI. place, city, ."19, ,dm/ulOI'I ch.rge (;f
.IIy), 1M/uteS, t. lk-!tI 1f9q(lflfl<;ies••00 the
n.m, Of "'110m 10 contac t forlurrh., I,,/orm/l
1;0". AnnoonClHTltHIfS must be ffICe_ by 73
"'~ine bjI ",., I,,., 01 1M motI"'. fWO
motIl'" pnor l(J , ,,._til '" ...fllCllll'le_1

/lI~"pIKe_ Iot, ilroE~IOffICH.13Mag
illi..... PIne $l,Pw~ NH 034.58

ST. PAUL loiN
JUN.

The North A". Repeale r " ••oci .lion
will sponsor the Amat&<.l' Fair, a I wap/est
a nd " poII , ion. on JUI'le', 1983, !rom 6;00
am 106:00 pm, alll>e M,,' I1t!!lOI. Stale Fa i, ·
groutlOS In St . Paul loiN . Adm;uoon is "".00

and c!>lld.... under 12. IoOCOInl*lied ~ ...

..:lull. wil l be """Uell ,...... FOIl'''''"w,ll in
ClucJe .... InSide '\e,8 mar~et but s pace il

limited aocl available,," a uret-ccene. urst
Serve bas,s and ' abl, s will not be provided.
Thllf. will be demonstralion., , .hibits,
booths, an outdoor lte, market, and on Fri·
day, June Jrd. Iree (Mltnillhl parkIng for
sell o(;Onl..,ne<:l e ....pef$ . n-e ...," boIlOOd
~s in""" .nd out~. and I.ee
~~,ng "",Mbe ...... IID1e. TlI~ "" on .25I.a!>
or .161. 76. For mora inlom'la ll()l'l or (le."'" in
QUi"... "". ite Am.l..... Fa" . PO Bo. 857.
Hop kins '-'IN 553(3, or ca II1612}--42O-MOO.

GUELPH ONT CAN
JUN 4

T.... Guoelpl'l Amal Radio CluI)CVE3ZMj
"",It noId trle 9l1l Genl... Onlar;o Am-
.'eu' RadIO FIN Mat1<et .nd Com9ulllf1esl
on Salurday . June 4. 1983. lrom IlOO am 10
4.00 pm, .1 Reo.1 H.II. 340 WOOdI...... Road
Wes l. Guelpll O NT. Mmission is $2.oo.nd
clliidren 12 1e . rs .nd under will be . dmit·
led f_. Vendor' m usl pay an . ddi liona i
$3.00. Doors ""ill De open 10 ..ndofs only
lrom 6:00 a m and • Quanli ly 01 3' x 8'
lablea ...ill be .n.1able lor l'eI'lIal lor $5.00
eac/'l, FUlures ...,11 Incl ude c:ommerei.1
dtsplly$. surplua 0I0I1M'$. ~I... :oolt·
.... .. and ha'd....... indoor .nd outdoor
dlSpl.y$. and ...I..&hmoml c:oneorssion.
T. lk·ln on 146.37 01146970 (V E3KSR).
147.96Qil '(7.360 (VE3ZMG), a nd .521.52. For
lurihlr lnlorma lion conlacl AI Krlt! VE3KVI
al (519)·8 21·4337 , He n ry Chrla llansen
VE38YU aI 15 1~7~9022, or ....He VE3ZM,
PO &ox 1305. G.....pI'I ONT N1H 4M9,

"'-
GRAND RAPIDS ..I

JUN 4

TM Independenl Repealef ASSQC ia lio n
"" III ho ld lIS annual Ha mles tiva l On Satuf'
d a1. June 4, 1963, fro m 8 :00 am 10 4:00pm.
a l lhe Wyoming N. lio na l Guard Armory.
44th Slreel , JUSt "S! 01 ll'>e U$-131 "'. 
p".ss""ay , AdmiSSIOn is $3,50. F"M.table
spa.c:e ...iIl be provlOfId 10 . 11 sellers and
de.le.- setups ...ill beal6:OO am. Pfog.ams
""ill ' JI(:lude .lTV, ..temtee. ORP. OX. a
CW '" contest. COmp ule ' S, lecllnlca l up
gr.da course, MAA S, a nd a snack-pnotc
contest. Tal k·in on 1H. \ 6511 47,765, Fo r
ad va nc e lable fe serv.lions or fo r mOre in·
lo rma l,o n, call JQh n K...,....r KCBKK at
(616)-53.(·5501 . or ..."Ie IRA, 562 92nd
SIr_ Sf. Byron Center lol l 493 15

SALINA KS
J UN 4-5

The Genlral Kan.." Ama te ur Radio Club
(CKAA} ""i ll hold Ihe 3rd a nn ua l Kansas
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St ale AAAL Con'w9nlion on June 4-!i. 1983.
a l II'>e Fled COad'I Inn cor-tiOn Cent.-,
West Cra...1Pr'd and \-135, SaI,na KS. A 11M
llU marl<e1 ...,11 be I'>eld. ra,n or shine, in 11>&
pa'king lot adjacent 10 Ille Cenler. Other
reeturee .... 111 Include ptogra ms on cern
days tor ha ms, non-hams, an d ladles, In·
c lud ing • tech nic a l program ir1Vol~lng

.male"" radio pteseoled by Jerry Halilrom
AARLIleadQuarters. On Salurday evening
Illere ...ill be a banQuet and entertaoinrnenl
For further Inlormillllon, send an SAS£ 10
9,11 RingQuist KAlCUF, RA ' 1, Bo. 1M,

G)'PSum KS 67448,

OUEENS NY
JU N 5

The Eborl.'re Ama leur AadIOSociely ...,1I
hold ~s 2nd ann....1haml..1I11ea mar1<e1 on

Sunday, JU;;;&; 1963. lrom i:OO a m 10 3:00
pm, a l SOU Queen, Par1<, 119-09 Mer·
na Boulevarll (nea . 1"- St. Albans Vet ·
....ns Hospilal~ SI. AIDoInS. Oueens NY.
Buyers' donallons afe $2,00 a nd each
e .hibitor's space is 54,00, There will be
cover nn rains. and h&e pa r~lng. Ta l~ ·in on
145,35I1U,7~ and 146.52 simplex, Fo r more
inlom'lallon . c.,1 Vince KA2CPA al 1212).
528-C-tl6 or Art WA2VYG., (212)-623-2319.
nigll ts .

LOVELAH D CO
JUN 5

The Northe rn Colorado Amale ur Radio
Club will hold SUperfesl v on June 5, 1963,
Irom 6:30 am 10 3:30 pm, at tne Larimer
County Fa"grounds. LOYeland 00. T......
...ill be 'a mily ICt...it...", t.,.;llnocai lalks, and
a s ...a plest FOOd will be ........, in lhe bu'lll-

'ng. For 1u<11\&1 "" ormatoon. conlacl Roc k
Hubbard WA'DOC, 1«1 23rd Avenue 211,
Gf&ele1 CO 60631.

ROME NY I!
J UN 5

Tile ROITM RadiO Club. Inc " ... i11 sponS<)<
t"" 31st &CllliOn 01 ilS Rome Ham Family
o.y o n SuM.y. June 5, 1983 , a t Beck 'S

Grove. Rome NY . Acl '....I 'es ""," ,roch>llft
g.mes . cce teete. lecll nlca l p, ,,senla·
loons, and • g,anl Ilea m.rket. FOOd . nd
bev....ages ...,11 be available Ihroughou l
the da y, ""hlch will be climued by a
bu lfel·S1yle dinne r and tile Ha m-of·l he ·
Year a""a rd Talk·ln on 146,261.86 . nd
1"6,52.

DALTON .....
JUN S

Tile Nerinern Berksh" . Amaleur Rad'O
Club ...i11 Mid a tlea ma.~el on June 5,
1983, al Ihe Amefican Legion p8vinon,
NOrlh sneer. Ao ul e 9, O.lton MA, Ad mls ·
s io n Is 51.00 and XYLs . nd children ...ill be
admitted Ir", Tailgat ing is Iree a nd t s
bles are I," on a l irst -eOlTM! bas is . RlJ.
".shments "",II be sold by Ifle Oallon
A...... ican Leoglon .

MANASSAS VA
J UN 5

The O le Virginia Hams ARC. Inc " .... ill
hold Ihe nin th ennual Ma na ssa s HamleSI
o n Sunday. June5, 1963. Dell,nning .16,00
am. at Ille Prince Wilham Counly Fai r.
grounds. VA F\otJte 23-4 . ''; m 'le SOUlh 01
M. nassas VA , Genera l admiSSion is $4.00
per person IClllldren uncle.- 12 ...," be ad
milled Ir"J .nd lhe<e "".tt be no advance
,.Ies, "' cl lvitie s will inc lud e 25 aCrn 01
ta ilgati ng (SelupS al 7:00 . ml, indoor com-

mercia l ••Ilibil• . er••klasl .nd lunch
menu". YL ptog•• m• • nd r::w proliciency
. ....ard • . Talk-In on 1"6,37/.97 (M.nassas
repeale" and 146.52, Fo r more Inlo,ma
lion, conla c l Bob Kelly KA4 NES, Gene ra l
Chairman, Ma nassas Ha mfn l. eJo Ole
Virgin ia Ha m s ARC, Inc.• PO Bo. 1255,
Ma nassas VA 2211 0, or phone (703)-361'....

HUMIOLDT TN
JUN 5

TI'>e HumllOidl Amal....r Radio Club ...111
hold liS .nnua l hamlnl o n Sund.1, J une 5,
1963. from 8:00 am to 4:00 pm, al Bailey
Pari< In Hu mboldt TN. Adm iss iOn Is 52.00 ,
TI\8fe ....mbe • I... marl<"I. ladies' aCII~;'

l ie" IUJl(:hes, r. ,...,.ments, and FlV pari<.
ing. T.I.·in on 1.e.37/.97. For more inlo.·
m.llon. contact Ed Holmes W4IGW , 501
N. 18th Ave nue , Humboldl TN 38343.

CHELSEA Ml
JUN 5

Tne Cl'>elsea S..... P .nd SI\O(l ... i11 be I'>eld
on Sunday. Juna 5, 1983••1 lhe Chelsea
F.irgrOUnds, C/'\elsea Ml. Gal.....,11 open
lor MlI&fS a t 5:00 am and lor II'>e public lrom
8:00 am untll 2;(l() pm. Donation is $2.50 in
adwance or $.3.00 alille gal•. C!'Iild.... unOel'
12 and non-tl llm spouses ...ill be Illmmed
Iree T. bl(l s pace It $6,00 per 8 feet a nd
lrun ' sale' a re 52,00 pe r s pace, The re will
b'I plsn l1 01 par~lng (Including lor tbe
Il.ndlcapped) a nd Illere a re c.mpgrounds
available 111 1.......... Tllk.... on 146,520 and
147 .ll!6. For 1TlOfll Inlormatioon. "" 'Ie WI~

ham Allenbemdt 3132Tlmbefline, JlICkson
MI49201.

TERRE HAUTE IN
J UN 5

The 371h annual Wa bash V.lle v Ama·
leur Aadio HamleSI ""i ll be Ileld on June 5.
1963, a t II'>e Vigo Co!.onty Fa"groUnds on
U5-4 1. V, mi l" :OOUIIl 01 1-70. A"".roc"!!9
is tr. hon i, $2 ,00 or 3 lor ~.OO, or$.3.00.t
the gale (Cllild,en unllef 12 witt be admil·
led I'eel. A ccverec. 12" 12. 11e.·markel
space I, $3.00; outdoor ltea·m"kel space
is Ir", Some ae and tables .... ill be avail·
able on a nrsr-corne bas is. Ther e .... 111 be
overnlghl camping. lood a nd relfesll·
menlt , and a gianlshOpping mall nea'by.
Forums ",,;11 inc lude compuler a nd AAES
For loc.ets and Gela,led in for ma loon, send
an SASE 10 WV"'AA H.ml",st . PO Box 61.
T. ... Haule IN 47808

COEUR O'ALENE 10
J UN 11

The xccrenat Ama le U, Radio Society ...ill
hold [fte" Hamlesl 'sa on 5alurd.y. June
11. 1983, Irom 8:00 am 10.:00 pm, .l ll'>e
Nortllldar.o Fa irgroundS. Coeu, d ·A...... IO.

The'e ... ,11 be Iree s",,,,p lables. • large RV

pa.r1< ing . 'aa. andlOOd ava ilable. Talk·,n on
1<16.361.98 or 146.52. For lurtller ,nlorma ·
tion . con ta ct Vlad,m" J . Kalina, Soullll555
Signa l Po,nl Road , PoSl Falls 10 83854

BOWLING GREEN KV
J UN 11

The Kentuc~y C01oneIs Amateur Radio
ClUb, Inc.. ""ill hold II'>e 1st a nnual Bowling
Green S""aplesl on June 11. 1963. I,om 8:00
am 10 4:00 pm. .1 II'>e Jaycee Pavilion,
Morga nlown Road lolf US 231f. Bowling
G'&en KY. Conatlons a re $2.50 in advance
and $3,00 a l Ihe coor. Indoor, a ir-c<>n
dilioned ve ndor ~ace is $1.00:ouls'de ven
dor SPACe ...ill be available and a ll selups
Dellin .1 7:30 am. Proceeds ...i11 00 !Of

emer~ency commun.caliOn ' .,qu,prnenl
There ..,II be plenly 01Iree parl<'ng and con
cessoons"" iil beavailaDle,Talk.... on .25/.85
(KA¢ Ll)or 146.52. Formoreinlormalion or
a dva nce lickets , p lease send an S"'SE 10
Jac~ W,lson WA.SAC. • 51 S'ylin. Tf. Pa.k.

Bowl ,ng Green KY 42101. or Ed SC......ab
KA4 REF. 150t6Yo Cheslnul Slreet. Bowling
Green KY . 2101.

DEAL NJ
JUN 12

The Jen.ey Shore Cft._im Ama le u.
Radio Club .... ill hold tne Jersey Shore
H.mlesl and Eleclron ic Flea Ma'~.1 on
J une 12, 1983. hom 9:00 am 10 3:30 pm. al
11>& J....ish Community Cent.... 100 Grand
Avenue. De.1 NJ . Ad miSSion Is $.3.00 per
person (Clll+ll ren under 12 and XY Ls ...111 be
adm itted Ifee~ , !ndool s pace is 55,00 lo r
an 8·1001 la ble a nd outdoor ta il gating Is
$2,50 pe ' space. Aetreshmenls ...ill be
available.T. I~·in on 147045 + .6 a nd 1"652
s,mp.e~ . For s pac. '.,......tions. send an
SASE &ncl c llec k ipa ya bl.l to Jersey Shore
Ham!esl , PO Box 192. West long B••nell
NJ 0776<1 by M.y 15, 1983.

a UEENS NY 1/
JUN 12 t--

Tile H.1i o f Science Am. ,e ur Radio Club
...ill hold liS annual indoorlouldoor, rain«·
sh one 1\am1..1 on Sunday. June 12, 1983,
I,om 9:00 am 10 HID pm. al Ille municipal
par1<,ng lot. 80-25 126t1lStteet (1 DIock lrom
Queens Boulevard\. Kew Gardens, O.-ns
NY, Sellers' donllions are 53.00, bu........•

donations are 52,00. and XYLs and c llltdren
.... ilt be admitted free. Ta lO ·ln on 146.520, For
addilionalln tormation, conlacl Tony RuSSO
WB20lB al (212)-«I.IJ545 or Joftn Po...e"
KA2AHJ al (212)-.6.t7-M07.

BELL EFONTAINE OM
J UN 12

The CIl.mpaign Log.n Am.leur Aadlo
Club, Inc .. wili lloid il$ annuaillam!est and
flea ma rke l on Sunda1. J une 12, 1963,
beg inn ing al 7:00 a m EooT, a l tile Logan
Cou nly F."grounds. Bellelonlain" OH,
Tic'els af. 51.50 in ad>ance.nd $2,00 al
Illedoor. Tablea afe $3,00 in advance , Tllk·
in on 147801.00iCLARCiI'l , PoInI Repealer,
W8EBG). For more in lom'l. t oon. lic~et .. or
lables, conllct MlCll~ DeV.ult KU61. 7157
Aoad 158. East Li berty OH .3319.

WILLOW SPRING S IL
JU N 12

TI'>e Si. M.ler ClUb 01Chicaoo, Inc.. ...,11
hold 'IS 261h ¥Iflua l ham!esl on Sunclily.
June 12. 1963. beg,n n,ng .1 6:00 .m.
lIOUll>""esl 01 Chocaoo al Sanla Fe 0."",
91st and Woll Road, WoI lo... Spr,ngs IL
Reg,stralion is $2.00 in advance and $3,00
at Ihe gate, There ....111 be a I"ge s wap per's
row. picn ic g rounds , plenl v 01 par .ing
s pac e. dispja~ s In lh" pav,lion. rehesl'>
men", and.n AFMARS meehng,Talk·inon
10&652 (M ON A) or .371.9 7 lK9ON AlR). For
.ll~ance I,ckels . conlac i Val Hell"",g
K9IWV, ~2O 5ou11l eotll Court. CICero IL
60650. or a ny clu b member ,

GRANITE CITY IL
JUN 12

Tfte Eg~pl i .n Rad io Club. Inc. (W9AIU).
...ill hOld ilS 5411> anni~e... ry celetlrat'Qn
and a nnual ".mleSI on Sunday. June 12.
1963. al l/'Ie club groundS near G,an 'te
C 'ly IL

AKRON OH
J UN 12

The 161h annual Good1ea r ARC .... ron
Ha mfest w,n be helll on Sunday, June 12,
1963. lrom IO:Olhm 10 5:00pm, a l WIng-tool

Lal<e Pari<. ....r US 22••nd SA 4.3. easl 01
A'ron Ott Fam~~ admi"ion is $2.50 in ad
~.noe or $3,00 .111le gate , TN pavilion is
~.OO per lable.nd Ille Ilea market is 52 ,00
per space. A picnic area and relreshmenls
""ill be , vlO la ble , a s ....ell as !rel! pa rl<,ng.
Tile ga te will o pen al 7:00 am lor tlea-



MULTI-BAND SLOPERS
160 , 80 , and 40 meters

Ouhlanding Olf. pedo,manc " 01 s lo pe ,s ia well known Now yo u can e n·
·jOY 20, 3 band BIG-SIGNAL ,e pO, IS! Au to ma llc b an d sw , tc ll,n g · Ve ' y
low SWR ·Coa . le e d ' 2 k.. powe , ' Co mpaCI · G ,o un d 0' l o ...e, leed
. Ha"'il I ro m an y suppo ,l 2 511 llig h O' h ill he , .• Eu y 10 Inslall • Ve , v
lo w p , ol , le • Comp iafe instructions . Immed,.te sh,pmenl ·Chec. o .
3 B NO SLOPEA laO , so & . 0 Me ters ' 60 II lon ll 5 43 2ll If l ppd
2B ND S LOPER· ao " . 0Me le rs · 41lt . lo n9 $ 30 22 I' t ppd

3- 6AND NO TRAP DIPOLE. 160, so &4 0M · 113 11 . long $ 66.00 I, t. ppd
2-BAND NO TRAP DIPOLE. 8 0,&4 0 M • 84!l . long 5 4 9 00 h t ees

m.rlee1 a nd • •Ilitlilor $fIlup$. T. lk.... on
14t1.04/.&4 For "'v..n~ tiC ke lS .nd/or
,_rvations, eend an SAS E to Don ROdgers
WA8SXJ , 161 S, Hawkins A>fflnue , Akron
OH • • 313, 0' p hone (216f.96+3665.

LEWISBURG PA
JUN 12

The Millon Amateu, RadIO Club, Inc., will
I10Qld lIs 12t1l .nnu.1 Il.mlesl on Sunday.
Juna 12, 1963. Irom 8:00 am t05:00 pm, ,.in
0' s llina , a t the Wlnliel d Fife Co mp.ny
grounda on Roula 15. lIQuth 01 Le...iabu' g
PA and 8 miles toul/l 0Ie.,13' on 1../lO. Tllia
.. . IQc.;I.tion o;h.ange I,om last year and
~ o;ovoetfld~ ara .....il..DIe. Reg.s".'I(lfl is $3.oo.nd w",".nd Cllildten ...ill
be admitted /fet'- T~ will De • lIaa
ma rleat a n ..U<:1ion. a nd con tes ts. Talk·lnon
146.311.91 a nd 146.1)251625. Fo ' turthe ,
del.ila ,ila Ke n He,ing WA3IJU. RFD .1,
eo. 361 IIenWOOd PA 17610, Of pI\OOe

(711).53B-9168.

D"'LLAS TX
JUN 16-1 9

Tile VL Inte ' n. tiona l Sing le Sidebande,'.
1963 Co nvention will be held on J une 16·19,
1963. in Dalles TX. Activllies will include Ille
DX Roundup. s lide sl1oQ... f,om Japan and
Egypt. and the System "'wards Banquet

(baf!leQue styte,) on Saturday night (Wllh
spee<:1Iea.•wards . and • country·wealern
band a nd dance). P.-e-convention acl'V'lles
will bea in June 13. Golling, li.lling, a nd
a ide lrips a'e planned to fill In the !lours be
l_ ha m..adio aclivi"ea. Fo-r mora in'or
matlon, pleaH send a bua irw.;s-sia SASE
l.tO centa pollag<l)IO Joe P• .-a W5UJ0
or M. ry P.,sona KC5UO. 1639 E_ g'""
Drive . Ma SQu' la TX 75,.9

COLUMBUS OH
JU N la

The Battelle Amateu, Radio Club will
I'oold lIa 3rd annu.1 CoIumbua OH Ha mlesl
on Salufday. June 18. 1983. .1 lhe Battelle
Memoriall.... lltule "'ud 'lori"", PlIrleing lot.
RIa . 315 . nd King .....",ue. AdmiUlotl is
51,00 . ndl runk salaa a 'e 52.00 pe' $pace,

Thera will be !ree pa rleing , Ta lk·in on .75/.15
and 52. For more info 'mat ion. ca ll Bill
W8U.U a l (61" j-26H05,J or Kevin WA8QHI
at tfI 1 .~1-2205.

COATLAND NY /.?"
JUN l'

The Skyline Amaleu' RadiO Clu b (SARC)
...ill M id Ita ham lesl on J une t8 , 1963.
from 9:00 am to 5:00 pm, ,ain or s nlne . al lhe
Cortland County Fa i,grounds, 1-81. b it 12.
Cortland NV, Tl'lare will De il'ldool'.nd OUI·
_ Ilea marleeta. T.lk-itl on .52. For add~
tlQf'l&l inlo<malion. wnl' Robert H. Pafligi.
flotIl, Advef1i&ing cnail"lTWl, Sl<yline "'ma
teu' Radio Club, PO eo. ~7, Tully NY
13159,0< pllone (31 5)-6~76.

DUNELLEN NJ
J UNE 18

The Rafll.n V.11ey~IO ClUb will I'oold
Ila 12th a nnu. 1ham!esl on SaTurday. J .......
18, 1963. beginning aI8;30 am, a t ColumDia
Pa'k, Dune llflf1 NJ . Donalions am $2,OO !Of
looka's; se lla,s' spo ts are $3.00 aach and
no la ble s will be supplied. Food and dlink
...ill be avail.ble altha 'el,_t stand
and ad'vance lH;kelS may be pu,cl\a$ed
!,om any elut> fTIIIn'lbet , T.lk~n on 1"6.02!>'
.625 (W2OWiR) and '~!>2. Forluflherinfor·
malion. c all Bob KB2EF or Mary WA2JWS
al (201)-369-7036 f,o m 10:00 am 10 10:00 pm.

18. 1983. in Payette 10. Pre-regiSl,"11Qn is
$5.00. The.. will be g lfllM. s..a p tables,
ladies' a ct ivitie s , 'am ily fun, a od a ba f>Quel.
For mota in!o,ml t lon, send a n SASE to PO

eo. 790, Payett a 10 Il366 I.

LANCASTER OH

JUN l'
The lance l", a nd Falr!OII'kl CounlyAma·

leu' RadiO Club will hold lISannual Falllttf'S
Day Ha m'eSI on Sunday. JUflfl 19, 1963,
!' om 8:00 a m to 4:00 pm, a t th e Fai rlied
County Fa i,g,o unds . Lancasl '" OH. Admis
sion is $2.00 in advance and $3,00 at lhe
gale. Tables under covef. reee. and plenly
0 ' I<ee paflllng ..ill be .yal..ble. Talk ~n on
1.7,03I,63or 1~.52. For additional in'orma·
loon. ...,ita 80. 13. Lanc.,..te, OH 4:1130.

SANTA MAA IA CA
J UN 19

The Sate ll" e ...RC will flQkl ilS 1983 Sanla
M.... Amat_ Radio Swap FEST and BBO
on June 19. 1983. !rom ,noo am 10 4:00 pm,
. 1lhe Union Od Company New Looa PicniC
G,ouncts. aouth 0 ' Sanla Ma ria, Ol! US 101.
"'dm ls sion la " ... !o-r the awa pleal; BBO
uceets a'e 57.50 lor a du lls a nd 53,SO 10 '
child ren 6-12 yea,s of age (child'en ceeer 6
will be admitted "~eel . Swap tables (2 ' x 6l
.,,,.vailable 'or S2.5O. Talk~non 1-46.341.94.
For liCke ls Ind mora inlormalion, wn le
santa Man. S..ap FEST, PO Bo. 2616. Or·

cc tt C"'934M

CROWN POINT IN
J UN 19

The Lake Counly {Ind ia na l "'maleu'
Radio Club will flQkl ilS Illn a nnua l Dad's
Day Hamte.I onJune 1'. 1983.begonnon-gal
8000 am. at the Indus I"a' Arts Build.ng at
the Lake Counly Falfg'oufldS, Crown Poinl
IN. Tic ke ta a ,a $2.50. All eveots will be he ld
indoo,s a nd tM le will be plenly 0' food and
P8r1eing. Talk·ln on 147.841.24 0' .52. Fo, lu,·
theo' in!orm.tion. conlacl Denn, TOI<afZ
1(.&.91'00, 6flI3O U_.Il. Hammond IN
eeaaa

FREDERICK MD
JUN 19

The Frede riCk Amateu , Ra d io Club will
Ilold us 6th annual Ilamlest on June 19.
1983. f'o m 8:00 am 10.;00 pm. at the F' ad
...ic k Fai,g,ounds, "'dm lSSion is $3 .00.nd
YLs and cnild'lIfI Will be admilled !'eII.
T. ilgale,s Will be cha'ged an addllional
$2.00; e . h ibll o<s' tables a'e 5 10.00 fO' Ihe
Ilrs t a nd 55 ,00 101 eec n a dd ilion a l one.
Gates will open 10' ...niblto rs a l 8:00 p m
on June 16, 1983. a nd o vernigh t securily
will be p,ovided. D'ffl,nigllt paflling will be
welcomed. For tUflhe< intOfmat ion. w,ite
V. A. Simmons KA3CVD. 7J1l1 PIn Oak
[)r.ve, Midd le to ..n tol D 21769. or phone

{JIl l j-371·5 735.

WILKES-BARRE PA
J UN l'

TI\8 Mu' g a a Amat.....' Radio Club K3VTL
..m sponflOf t he annu.1 Wilkes·Barre P...
H.m'est on Sunday. J une 19. 1983. begin
ning a T8:00 .m. ,a in Of Shine, 801 Ille Kings
Ion A,mory. Ma,ke t SI'eet. Kings ton PA
Do natio ns a ,e 53.00 (clllld'en unoer 12
and XV Ls will be a d mill e d l,eo) with l ail·
galing 51 .00 e . t'a pe' apace. Doo,s ill
opefl a I 6:00 . m ro , ""lupS only . There ill
be plenty 0 ' 10<)(1 and I'ee pafl<ing . Talk-in
on 1-46,61. 1~,88. 224.66, and 1.2.52 s.m
pie• . FOf mo'e Inlorma lion. conlacl Ham
lesl Commillee, PO eo. 1094. Wilkes·
Barre PA t8703, 0' pnone (717)-779-3682.

Monel' Y. July 4. 1983, . 1 tl'leSI'Iellavtlle VFW
pienic groundS. Exit m (follow s!(ln. 2
miles 10 Sl'letlavillel. 1-81, nort h 01 Hartla·
bu,g . AdmissKlh is $3.00, XY La and c hild re n
will be adm llled f,ee. a nd IM re ...111 be flO

cha'ge fOf 1.i1gat ing. There will be plenly of
panting, shade lrees, t.bles, a nd . pavilion.
Talk~n on .161.16 or .!>2J.52 simple• . For
_,Iion.1 delallS a nd lable resen.-atoons,
conlacl KA3HZW, 131 LivingSlon Street.
Swa ta,a P... 17113, or phone (111)-939--4951.

SPOK ANE WA
J UL 8- 10

TI'Ie S.. t. l. ...RRL NorThW1!'Stem Division
COn-.llO<1 will be I'Iakl on J uly 8-10. 1983.
at thf! SpoUne Con-.tion Cent.... sec
ka ne WA, The Spokane S.... plesllnormally
in Ap'i ~ ..III be comDined Inis ye a ' willl tile
conve ntion as will be the flea ma rket Reg
lal'atlon la 55,00 and awa p la ble s a,e
510.00. Evenla ..ill includedisplaysby man
ulaclu'etS.nd deal...s, seminars on.nlen
nu. compula<S, VHF/EME. wealhllf . I,.Hie
handling, anet ""I>IIatllf' OPf!<ation. Therewill
be ARRl .nd advisory co" ,,' ''" ee lorums.
Ladies' programs ..ill include a luncheon
a nd s tyle s ho.... The Sa tu' da y-nighl ban'
quet will teatu' a Roy Ne a l. NBC .....wa cor
,espondent .nd lhe Royal O,de!' 01 lhe
Woul! Hong ceremony will 10110* .t mid
,,;gill ($1 aclmiSSion~ The OX breakl.SI and
Chu,c ll .......1On will be on 5und.ay morning.
Close-in RV panting i. availa ble . For add~

lional information, ..." te NoflllWftt '83, PO
Bo. 3933, Spokane WA 99220.

MILTON ONT CAN
J UL 9

The Buninglon "'mateu, Radio ClUb. Inc~
Will host lhe n,n lh a ctnual Onla'io Ham'esl
on Salurday, July 9, 1963, at lhe M'lton Fa,,·
g,ounda. Fo, mo re In'o,mation. w'll e Bur
Iing ton Ama te u' Ra d io Clu b, Inc ., PO 60.
836. Bu,li~ton O NT L1R 3Y7, Canada

FARIBAULT MN
JUL I

The FaflDaull "'mateu' Radio Clut> will
hold us 2nd annual swapleaT on SlIturday.
July 9, 1983. from 9:00 a m to 3:00 pm, el lhe
Rice County Fa i,g'o unds on lhe north edga
Of Fa,ibaull MN. General admias ion is
51.50. aomoss;on and selling spaee la $3.00
(ll'ldool' Of OUldoo!l. and lables (7.fOOl and

by "'....eglSt'allOfl onlyl are $3.00 eacI'T.
LuncIl and free parking ..ill be ...,Iable.
Thele will be a ma te u' 'adio and Compulllf
gea, as we ll as e iaelfo nic equ ipme nt d is
played. Tal k·ln on 146.191.79 For more inlo,·
mation. contact Donaid Klie, . 11 18 NW 8th
St,eet. Faribaull MN 55CJ21.

OAK CAEEK WI

JUL '

The SoUlh Milwa ukee Amateu' Radio
Club will hOld lIS a nnua l s ...aplest on Sa l"' ·
da y. Jul y 9.1963, I,om 7:00 a m 10 appro .. ·
mately 5:00 pm, al Ihe American Legion
Post a43oo1. 932: SouIIl $hep&rd "'venue.

Oak Creek WI. J\dmlaaoon ~ $3.00 per per.
son and includes a '"Ha ppy H<)utH willl I,ee
be_ages. Pa' king. a public picni(: area ,
hot a nd COld sandwiChes. an d liqu id re
I ra shma nl s w ill be a va ila b le On Ihe
grounds , There ...ill be "ee O'o'ernigh t c amp·
ing , Tal k~n on 1-46.94. For more dela,ls. in·
eluding . local map. *" Ie Soul" l.l,lwaukee
Amat.... RadtC> Club. Inc .. PO 80. 102
Soutn M,I...aukee WI 53112.()102

STATE COLLEGE PA
JUL '

The Nitt a ny Am. te u' Aad io Club will
IlOkl • Il.mlest .nd compule, lai , on
salurday, July 9 . l!l183, beginning al 8:00
.m. a t lhe Plea",.nl Gap Fi,e men' , Pa l1<.
Route 1«, Ple asanl Gap P... (just 011
Ro ute 26, saal 01 Sta la Collegel. Ticka ts
a'e 53.00; tai lga lfng apa ces a'e 55.00 ,
Ta lk·in on \ 46. 161.18 a nd 146.25/, 65, Fo'
fU flll e, in 'o,malion . w, ite O.ve Buck·
wa ne,KC3CL 1635 Ci,c le ville Road, Slate
College P... 16801. Of pI\()n8 (6"~234-0759

CROSSVI LLE TN
JUL '·10

The Plateau Ama te u, Rad io Cl ub will
hOld the C'ossville H. m!asl on July 9- 10.
'983. at tne Cumberland County Commu·
nlty Comple. , Hig hwa y 70 Nort h. Crou·
y;lIe TN "'dm'ssion ia $ I_OO lor adults. h ·
hlDiI a nd lle a-ma'ke l space w,1I be avail·
able on a "rsl-come baSIS, Th...s ",II be a
Oulc n·I,ea t dinne' on Sat urday nighl
Ta lk·in on 147.931 ,33, Fo ' fu rlhs r inlo,·
ma tion, con tact the Ptateau Amateu,
Radio ClUb. PO Bo. 2621 , c.esevme TN

"'"
ALEXANDER NJ -:

JUL 10 L...:.....
The Ganasee Rad io Ama te u' a. inc ., will

nold Iha ARR L·ap p,oved Ih l,d a nnua l
Ba lav ia Ha mfesl on Sunday. July 10, 1983,
I,om 6:00 am 10 5:00 pm. aI tne Ale .ande'
Fi'emen'S GroundS, Ate ,96, "'Ie••nde, NV
19 mileS aoulll 0 ' B.ta-Ia), Reglsl'ation 1$

52.00 in .dvance and $.3.00 at Ihe gate.
Faa tu ,es .. ,II inc iude . 18'ge a .ll,bil a ,e a .
O M a nd YL p'og'am a, co"tasta. a beat
a ncho' auction, and overnight camping,
Food ..ill be a va ilable . Ta lk·in on 6 ,52 0'
4,7115.3' jW2AClf. f_ Fo' mo,e Inf(ltf1la tlo n
0' advance IlCke ts (ma~e clleCkS payable
10 Balav.. H.mlell•. w"te dO GA...M. PO

eo. 572, Batav ia NY 14020.

INDIANA POLI S IN
J UL 10

The Indian. Sl a te Amaleu, RadiO Con·

ven lion. in conjunction with the Inc"anap
OIiS Ha mlast a nd Computllt Show. will
be haICl on Suoday , July 10, 1983. al lhe
Marion COunly Fa" grounds .1 1I'>e souln·
eeetem Interseclion or 1·14 and I~. Gate
l ickets a ' e $4.00 an d IIfll itie you to al l ac
t ivitles .The ' e ...iII be Inalde an d outs ide flea
marketa.• sepalale computer ahow a nd
Ile a marleel. a commercl.1 ¥Ilf>dor'S d ispl.y

W91NN ANTENNAS
BOX 393·5 MT. PROSPECT. IL 60056

PAYETTE 10
JU N 1.

The T' e asu' e Vall.y "'malau, RadIO
"'aaoc iall(lfl Will I'oold 'Ia Ilamlesl on June

S HELLSVlLLE PA
JUL 4

The HarnSburg RadIO "'maleu, Club witl
spOfl5Of Ihe .nnual F"ao;,ac ke< Hamlesl on

FOR ADDN'L INFO on lhese a nd Olhe, uniQUa""'e nna , send S ASE

73 Magazine . June, 1983 95



a rea . tec hnle.al lon.m•• e,..b acIiYi t,".

lad'" ' actiY",e •. and profe ssional fOO<.l """
Yices . There .... 111 tie setups all er t2:oo noon
on Saturd ay. July 9th, $e(:u'ity .... i.l tie "'~

_idecI Satu'day niglll and Sunday. and
camper hool<up ' acilol _ ..... be .... ,1Iotlie
on the ground$. For " ,rther Intormahon.
conlactlnd<anapolis Ha mles!. eo. 11086.
Indiana pol;, IN 46201 .

MONTANA·ALBEATA CAN

J UL 15-17

The (9th Glaci" ,-WatMlon Int...na tional
Ham l" t .... ill tie held on Juiy 1~11. 1983,

at WatMlon Homestead Campo'ound. just
fIOl'1h 01 w a tMlon Na hon a l Park ent'ance
on High ....ay 6 tAlbert&, c.nl Ther. will be
a bunny hunt . lechnle.al ~. enl...·
lainmenl, a nd . ....ap l ablllS. Fo< more inlo<·
mation and pre-,egi. t,alion , .... " te PO 80.
1"6, Milk 1'11_. Aibert a TOK l MO, Can.

CARY NY
JUL 18

The Cary Amateu, Radio C lub will llOld

it••_tn a nnual MH:l-8um....... S wap'"t
on Salutday. July 18. 1983, tro<n 9:00 am 10
3.:00 pm, at Ina Lion'. Club Sr>e!t", l t 10
cary Senior Higtl SctIOOl).Caoy NC. n .
no admission 0< commis s ion c harge. Fea
lu' ed will tie a n open auction at 1:00 pm .
Tal k·in on "6.281,88. t(1 ,1!i1.15. and 1(6.5.2
SImple .

CANTON 0 1'1
JUL 17

Thu 'ruecc ARC (WBlX) a nd the ceorco
ARC (W8Al) will ",,,,,,,,,I the 9th 800lJai Ha ll

of Fame Ham'"' on Sunaay, July 11. 1983.
a l Irw NI"*""illen G,ange. 6661 Easton
Slreet, LouiS>ille 0 11, Tlcke" ..e 1250 in
advance, $3,00 a t the ga te, a nd children
unde' 16 ....111 be admitled tree. Flea -rna rlle t
pa, klng i. st.OO and latlles a re ayailatlie on

a rewrved basi' at U 50 each. A cI1eclc
must ac company reSl:lrvation, . There .... ,11
be for um s . dea~&, a flea marllet , fOO<.l ,
and XYL acll>ities. Talk-In on 1(6,5.2 and
1( 1.72J.12- For _lions or more in lor·
maliOn, eontacl Butch Lebold WA8SHP,
10811 HazeMew A--.e, AII.a nce 01'1, or
phooe (216)-821-819(.

BOWUMQ GAEEN OH
JUL 17

The 19t h annual WOO<.I County Ha m-A·
Aa ma will be held on Sunday, J .. ly 17, 1983,

beg inning at 8:00 a m, at fhe Wood Coun ty
Fa lrg,ound. , Bowling G,een 0 1'1. Admis
lion and~ing .... tree, Trunl< sales and
fooct will be a Yail atlle. Advance lable ,enl·
ala ..e $5,00 a nd ..elordea l"" only. Sa.t ·
.. ' da y .... ill be ayaila ble 101" aetup$ unUi 8:00
pm. Talk·in on ,52, Fo, more Information o r
dealer rentals, aend a n SASE to Wood

County ARC. cJo Craig Henderson, Box36&,
LuekttY OH (3«3,

POUGHKEEPSIE NY 1/
JUL 23 e.--

"The Mt, eel :0" Amat..... RadIO Ctub wil'
hold 'IS a nnual ARRL ha mfe st on J uly 23,
1983, from 8:00 am 10 3:00pm, at the Arling
to n S",,,o.- High School. Poughkeepai8lLa
grange, Dutchesa County NY. Adm'ssion is
12.00 (XYL and your ct,,1dNn will be admit ·
led hee~ t" \gat,ng apaoce 1$ $3.00 fondudes
one Ifee 8dmlssion l, and a ta ble apace i.
$( ,00 (include5 one tree ta ble and admis ·
sian). 1'101food , beve,ages. a nd f,ee parking
.... ill be ...a ilable. There Will be an au<:liOr'l
begtnnong et 21lO pm. Ta lk4n on 1(6.311,91
and 1"6,5.2. Fo.- adcl'toonaol intormahon,
wr,te Art Holmes WA21" IF, 2 Straufl on......
Ple a s a nl Va lle y NY1~, (9 1 (~261(,0'

Wa ll SUl kows ki K2DPL, W Redoubt Road,
Fishk ill NY 1252( , (91().fI91.~ I58.

r Ia m looking lor 'ha scheinahc a nd ma n- I need lhe schema\lC, patts 1"51, and
ua l fo r tne Cle ggln terce pto, e. alignment inlo.-matioo tor 1....0 Heat h fr....

HAM HELP J . H. ChriSllla w quency con_e tte rs, lhe seA300-3 (6-mele<)

38100 Ann Artlor T,. and lhe S8 A3(X)-( (2-met.-). I ....iII pay all

u-;.a ..1481SO COSIS or COllY Ille manualS and ret urn "'-n.

RolMIt Sen.. N1BH
I need lhe sche ma tics a nd man..al to.- 2302 286th SI. East

lhe Hammar lund 1'10.180 reeei _e , Roy WA 88530

I ha ve 10 s a y tha nks to 131or l l>e service, Ou, radio club """'<Is lhe SI:Irvlce man- Bob Johnaon K1EYT
prowided to you' 'eadera by lhe "Ham Help" uals and schematics 'or a military'5I>I"plus E. 18101 Longlellow l wOUld like 10 O/)Ialn a n original or a
coI ..mn. This is Ifle second t,me lila..... uled d.esel generator , engi .... Pl.I5ll6IG. con- SpoIla... WA tIl218 copy 0 1 t.... man..a l 101" a 1M NSl KlnIoI , e-

il and ~Ien what' reeeee. ThIs t,me 1go! t, acl numtle< NOM 12836, manulaClu'ed cai_, numt>e< NC 2.(OQ. I a lso need Sin-
a il lhe Pll/1s I ....as lool"ng for a nd ........ more by EIecI,omag net lC Ind........., tnc. (Sa.y.

I..-:I 10 " nd Ille SCflemat ic a nd pa" s 1;$\ gle Sideband rot Ine Rad io Am"e.." put>-
o ft...." This is 'eally amaleur 'adio spirit. ..ille NY), In I~ , I .... iII copy Ihe manua l

fOl" Ille Amcomm H8·12O F·aeries linea , lished by Ihe ARRL. 1will pay a ll c o. ts.

Aobert Sondeck VE2.ASL
a nd pay all posla ge. amp lifier with built ·ln receive preamp. Robart L. SC.....I~'

260 R... e.t....... Robert francIs KB9AT Oallld Ii.. Barv- WDeEUC )<11 Aldan A.., 12

,,""' '''*- llOIil LaAoy A_
2U71 Alauandro BI'fd.I'S3 GIan4aIa CA ' 1203

Canada JOJ 2AO Roell Falla IL 11071
s..owlrmud CA 923&lI

I am looking lor ,he manual and sch....
ma tic 10 ' a Demc o Demo n Fifly c e a mpli.

I need the manua l a nd schemal ics 10' a fie'; I al s o need 10·met" c onye rs ion inlor.

SATELLITES Rhode a nd Schwar:t: m<)<lel ZWA, I will pay ma tion 'or it I .... ill pay a ll coals.
for the oIIglnal or a copy.

Bil' Edwa.o. NeA,RW
John ThotrIas VE3BVlt 19310 YouR 5 1. no

58 Alben N. NI... OH .......
LIndsay, Ontario

Mateu' Satelli t e Refefe nce O,bit t Canada K9V 4JB I need manuals , SChemaIICS, 0' olr- in-

OSCM 8 IIS- ~ as-s 115 -1 IIS-8 formaliOn 00 the 1001o....ing foQuipmenl TMC

~u on< "" on< ",. '" .,.
"~

.,. on< .,. ~u I am Iuokong lor tM llCtIer'nalics lor a Iow·frequency multH:OUpIeI, "....,.. LMC-
•••• •••••••• ••• • • • • • • ••••••• • ••••••• •••• • • •• • • •• GonSl:lt G50 &-meter l ' lIfISC8fWII. I will pay a 1()7(IU; e El _ , Iype 591; CEI Ilgnal

,"0 , 1116 " 1111 '" 81 56 m au. m I1ll '" ,, 8I2a .. .115 '" .141 m 81)1 '" 1128 '" , ' e asonable pOce for the eng.nal or pI>ot~
monitor, Iype SM-9303A; Norttlern Aallio, U2f " UII '" 8125 m 11 2. ". 11 25 '"

, copy of the ac huma tic. Com pany volume- and current·le vel ind ica ·

• U 29 " 085 4 ". UU m U ll ". 1l2l '" • tor , type 254, model 1: No rthe rn Rad io Com., U ll " U 49 m 1115 l '" UIIl '" 81211 '" s Kan....ttt H. Johnson WMTOP pany lin~ ;amplilier. lype 100, modet 1; Ham.• U17 " 11 14 m .1l8 '" 1.151 ,.. 1117 ,.. • .. Fa""'" om. North, .142 " IIlI m '122 '" Ull '" 11 14 '" , ......- marlund SP-&KI VLF: "'nd Collins antenna

• aU6 " un m .117 '" I1ll ". 1111 m • tur-, Iype 18OL.J l ....iII pay too expenses,, 1151 .. 1121 m ..52 '" 1122 '" .UI m , Ha__ CIty FL 3»44
n 1155 " 1122 m IIl6 m .112 '" 1116 m n Richard M. McCI ..ng WA&KNWIAAT6XB
U 1159 " lin m 1821 '" a1l 2 '" .1Il '" U 6106 SW Summil

" DIU ... BDI2 '" U85 '" U B ". U U '" " Lawton OK 13505

" 8 U 8 '" U86 ". U49 '" u n '" U 57 '" " wanted: manual to r the Hunte ' Ba ndit.. 1112 '" ' UI m IIll ... till ,.. 1154 '" " linea' ampllhe" moo;Iet 2000C. I ....iII PUI-

" 1117 '" 1155 '" all. m Ill( '" 1151 '" " eeeee !he Cing,nal 01 a copy I "'...... Balian" .... moGal 1066S oae.1k>

" 112l ,.. 115a '" aUl '" 1114 m ' 14' '" "" 1125 '" '14 S '" "41 ", UU ,.. lin '" u AI Wilde WllJZZ ICope lat., known as an ANrUSM 3liI8l- I
U I1la ,.. I1H ,.. Ul2 '" 1154 '" lin '" .. 55llO E. Galbraith Ad. wouH:l like 10 borrow a MMce manual lor

" 1134 ,.. I1l4 '" "16 '" 11 44 '" U 4I '" "" IlH '" 1129 '" lUI '" 1115 '" U 37 ", " C.nclnnati 0 1'1 1.5236 copying . I will pay a Ushipping costs.

U UU .. 1l 2l '" 11144 aae 111 25 '" 1134 ", " Ken Cutillo WBflOOIaa 88 114 es a li i '" 8129 '" . 11 5 m IIll '" "" lin " .lll ' n .111 '" a1l6 '" 1129 '" " I .......Id lika to eonlacl a ny aclive ham Ol 2U HUI'On Apt. A

" Ull " 11'7 , n 115a '" U 56 '" .. 26 '" " manne--.oce .adlO opeIa tor *'10 would Oecoda MI U1SO

" 1117 .. • U2 ". .Ul 'U aU6 '" ..2l '" " "I<I 10 show a """"f,me rad io bull whal It ;s
" 1122 " "51 '" U27 '" un '" 112a ,.. "" ..26 " 1151 m 1112 '" lin '" "17 '" " lil<e to 00 "down 10 trw sea in SIl,p." on HF Wanted: maint....nce manual lor lhe

" lila " ..46 m 1Il5 S m u n '" IIU '" " ON a nd le lex. ANIA RT·13. I would al So likl to he ar Irom

" 11 15 " UH m 1148 m 8n ll '" U 12 ,,,
"" 11 19 .. U l 5 '" 11 24 '" n S1 '" I U9 ,.. " Nannan H. Drechsel WAlKEY tnyene who haa con_e " ed Ihl s unit fO "n-

M , lin " 8838 '" un '" 11411 m 1186 '"
, ro ...... gle sideband, • 14 11 .. 1125 '" 1153 '" .u.m "83 ,n ,

Ouat<_ PA 18151, "H " 1119 '" .831 m lilt m .... m , E. Patl'lck HalTlg.an N9AVO

• t U1 " IIU '" .. 23 '" 1119 m .1 57 m • 5185 S. MagoelIan Dr., Illl '" ..19 '" 11.1 '" . 119 '" 8154 '" , I WOUld like 10 hal' trom OwnerS Of lhe Mew ...,.n WI 53151• aU5 '" .Ul '" .151 '" ..59 ,,, tlS I '" •, fl U '" U S7 '" IlJS '" 8I5a m a14 9 '"
, Time x Sinclair 1000 whO are usi ng It lor

• n u '" 9152 '" il2 ' ,.. 884 8 '" 8146 ,.. • RTTY , CWoand SSTV I need man uals and schematics lor a La·
0 8118 ,.. .14 7 '" 11 14 ". tl H '" . 143 ,n 0 layelle HA-8IXI 'eceiYe<, I will gladly payn 1l2l '" '1 41 '" lin '" 8121 m fl U '" U Wm.am AI~aga XE1WAC

U .121 '" Ill' ,.. U lt m 1111 '" lin '" " PO BOI 2fl s..c:. A shopping .nd copying coalS.

" • lll ,.. • lll ,.. "" m 'UI '" IlH ,.. " 53100 CO Satellta PhilIp Birdsong

" aU6 '" IlH ,.. un '" 8151 ,n 11)2 ,.. "" • H I ". 112. ,.. fl H ". a141 ,n 1129 '"
,. M.xico 1613 Wtlippoo"wm Dr.

" a.. l " ' 115 ,.. . Ill m 11 11 m 11 26 ,.. " (SO would we ' - Ed a.} Lawrenceburg TN 3lII.6I.
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ELEMENT 2-MULTIPLE CHOICE

2) K2 UN

51 Dunng lhe 1976 Montrea l Olymp,cs. lhe olllc.al amaleur stal ion was;
1) VE20LY 2l VE2MTl 3) CZ20

11 Whll nOlable contriDulion to .m.,eu r ,adie did AI KalZ K2UYH m.ke 00 July
29, 1976?

1) Ha loo k part in Ihe lirs t Inlercontl ne nta l OSC AR QSQ.
2} Ha e., . blished the firSl OX nal 00 21) m..le,s.
3. He becam.. U.. firsl .m.,.... r 1o Qu.lify 100 lhe Worked All Con.

Iinenl S aW'lfd vi. EME Ih n h-moon·Ean h) communlC. tiOnS.
4} Ha becamtllhe firsl ham to wOf!< AlriC a 00 2 mel.....

2) When Ihe Viking spacac.a Uland&d on Mar. , the Jel Propulsion laboralory Am.teur
RadiO Clu b r.. la ~ ed its ph ot og ra ph ic tra ns missio ns to amaleurs vi a slOw·.can le levl·
s lon . What wa s the special eve n t c.ll s ;gn u...d . and why was If unique?

I) Tha call N6 V was th .. lirs t l Xl amateur ea lls lgn ever Is s ued by
the FCC.

2l The call WMARS was lhe only amaleu' ea llsign eve' Issue<!
w" hout a numera' .

31 The eall W6 was tl'l.. Sl\QrleS l l'Iam cal1.ign eve< issue<!.
4) None o f me above ,

3) During t 976, the FCC ,
I ) E.lmina ted Ihe requirement to 10 as "mobole" 0' "" pon . b le ."
2) Ra Ised the No viee powe< ee;ling ' ,om 15 10 2SO Walli.
3) Ellminaled lI'e Cond,toon.k:..... tlCense
4) All 01 lhe abova.

4) In 1976, ll'le lirst l'Iam ' latlOn wa' lnSla lied at UN he.dquaners In New Yo'~ . It. can
s'gn was ;

FUN!

THE YEAR THAT WAS-1976
Last night, I once again pia.,.." llle ..w:s.otape 01 my 'avon" ....,..;e. "So Goes My I.o¥e."

' .... $Iory 01Hiram Percy MaximW,AW . "" hllllamily, Youknow, no man.,.,.howmany 1'''''''1
I s<:,""" th is line h im, In ......... gal li.1!<! of ,I. lfsjust,. Sllametna' tlleeopV.ill l'lllaw$ p...........1
me from making copies 0\ the film for you reacle rs. It's an amateur·radlo classic.

E-ery ham who has aee" this molion plc' u•• s.eema to have his '. vo.I,. scene. • don",
know a bout you, but my la vorlle PI'" is ....hei'e Don Ameche (HPM's POPIg~ hiSPI'I SOfTWl

pI>os.pI>orescel 1\... c•..", SO 'ha l lie c.n IfIfOO his 0101 mend in the d¥I<. Wow! Old H" a m
mO,l$I h.II '*'QUill' • tam i ly. The only I i ..... my dad _gk>...., was....".., he had ,. 1_ 100

many R ngokls " lllle company piCni(:. I W'()nd« il ll'ley SitU !'la-a a ny ollha ' OInllTlel'1l in
New ington? Ttle Slut! would be oreal to smear over a 10_ w"- you ha.... to make
emergency ,epai rs during a dark contest nlght.

Tllis mon th's topic Is tM year 1975, Vo u remembel 1976, don't you? l OIS o f b ig h.ppen,
Ings th., relll, bolh wltn,n hem radoa and Ihe wood . , la'ge, II 19n w as I goodye.r 10< you ,
_'1 hop;ng th;s month's FUN' tllings l»c~ somelond memories.. IInot, enjoy U>e puzzles
enyw.y.

John Edwards KJ2U
78-56 86th Street
Glendale NY 11385

UBLANFFAATIC
RATEX

ELEMENT 4-TRUE-FALSE

LECMQUS

" "

ELEMENT 3-SCRAMBLED WORDS
HCTAPOATU
IDESENOT

1) A r>ew am.,e u r ,adio magazine Ina.... oe tuecn introduced
i" 19 76, was t,tled H.m Radio Perspectilles.

2) In 19 76. a ll c urremtv-ncensee NOlllces rece ived
Techn ic ia n·c l... o peraling p rivilege s.

3) Tha famous "WARe 76"" co"l..rence gave US hama .1'I,ee
08'W ~nds

4) WL2\)SA was a speclaHlvent slatoon based et tl'l8 Slalue
0' L.berty.

5) Amo ng I" e promi nent a male urs 10 d,e during 1976 was
0" We bley We bste r W1QSA, Invento r o f the ,epeat e r
coune sy tone.

6. Ou,ing 19 76. Ihe J apan Amateu r Rad io Lugue eelebrated
tiS SOtl'l an"ivers.ary.

7) n was during 1976 tl'lal tl'l.. FCC IOO~ Ihe " N" ou t 01
Nov,ce callSigns.

6) Special "bicenlennial eall.lgn." .llowed US ham. 10
Ide ,," y wllh . uc h exo t,c ca ll. as A021BE and AA2MFR.

9) Two OSCAR nlelli les we 'e launched d U' ing 1976,
10) The lirs l ham 10 wor~ a" sl. le. 002 melers compleled

h,' effort in 1976

&lack tOOlS made "rsl a ppear. nce in

""3) 73 sIal..
4) Cut anl.....na wa-elengIl'
5) see 24 across
6) Ope<ales 13 across
9) 1976 centennial ala te: hosl to thaI

ye.r'S naloan .1 convention
101 EcuadOl p<elix
12) M. m greeting fabbrJ
14) AI~conlesl: _

16) The Feds (. DOt .)

17) See 21 .C'O'lS
Ie) Old·lime r: prospective nams shou ld

,-,-,-,-,_ dues
19) Made Prog l ine rigs (abDr.1
201 ARRL snolCh (abll<.)
22) TNCh nam.
241 O<ganilllld on--a" group
26) Whal yo u're reading
27) Canad ian ham bones labOr,)
29J Tube am plilicatlo n teeter
30) Household power (.DOt.)

31) Spain p<ah.

ELEMENT 1-CROSSWORD PUZZLE
(Illustration 1)

"

II l,l<l$5y IoOl<ler _

""U
1) The year's big celebr.tion
7) OTM F.ushing NY
81 Unil of resiSlanca

lot ThaHsnd prefi.
II) Programmable memory Chip (a bbr.)
131 Ham N le llile
15. 5--land sl.te or 6-ll nd ci ly latlOf.1
161 een.in fype of transIstors laDOt.,
17) EleClrons in I CIO'CUII; ti_
19) PI'IofIe IlII'f'IOVef

20) Peru pre".
21) 1976 P''''identi.1 conleslant
22) Wnat ma ny s pouses regard ham rig as
23) Forme< OM-land 'IDOt.)
24) 2-land , lale (IDOt.)
25) Sunny IIuI'1t (aDOt.1
27) To accornpIisn
28) Glass _-,__

31. Ireland p,efi x
32) Hams enectee by '76 rule changes

, , , • • •
THE ANSWERS

Elemant I;
See II lust ra lion lA .

H.mant 2;
1- 3 WAC lhe t>ard y.
2-1 Along wil h ..et Slltlon N4V.
3-4 Bu.y ~ear in Was hing lon_
4-2 Th. t ....as before Ihe UN ....a s . "co unl ry"
5 - 3 And ~ou Ihou gh t "slr.nge call." we re a very reeent deve lopmen t!

Elem.nt 3'
(Reading te ft to,ighl): AUTOP"TCH , SQUelCH, TRAFF IC. BALUN , ar>d SIDETONE, NET,
EXTRA.

Elem.....' 4 ·
1-FIIH HamR.dioHouzons.
2- FaIH It was tha o ther wa~ a ro und .
3-Fal.e It was "WARC 19'"
4 _ Trua Du ring the 1976 Thanhg llling wee~end .

5_Fal" Wl0SR is just a hg m8tll 01 you' COlumnist'••Ick Imaginal ion .
6~True And II was a lfend8'd to by much eeleDr.'oon.
7-T. ue M."'" ng 11'18 end 01 distincl;"-e Nov ice calls .
8-T'ua A lasl. 0 ' calli 10 com•.
e -Fal.e No OSCARs wer.. launChed In 1976.
10-True Dick Harl KCQMS was Ihe l'la m,

SCORING
Elem..... ' T;
Tw..nly·llve pa,n.s 101 tha comple la puzzle . 01on.hal l POin . 100a-.;h queSllOn f;OIl"eclly
answered

Eiemenr 2;
Fille pctnrs for each eeueer enswer.
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MICROWAVE
ATV TRANSMITTER

2.3 To 2.45 GHZ. 75 MW. input
Input video from camera or computer

FACTORY DIRECT $39.95

£Mm"", 3

Four W"'. 'or eecn COf.eet .".wlt'.
E/S'merll ..

Two and olle·hal! pol llla for each correc l an Swe,.

Mow we ll Mve you kepI the spi.il 0 ' '761

1-20 pomls_ LiC\If'l sed in 1971.
21..-0 poinl S_Tile body 's . " hng but tl\ll $pl'" i. _,.~

.'-60 poinl S- The m'Sl S 0 1"1'fI<! oDs<:u.e mUCh.
6 1-80 po,IlIS-YOU Shll linn. B,tty Bee,

81-100. po lnIS- " Keeper ot tile Flame!"

2 Gill MIcrowave Recelvq Systems

GIZMO ELECTRONICS
Box 164 Radley, K$ 66768

13161 72<.6505

P
OA

IB

612-636-9469

El "".

Kansas residents 3% sales taxFree Sh ipping in U .S.

Data service Company
... 30&6 3110 Evelyn Street

Roseville , MN • 55113

The new Micro-System features a mach ined 18"
parabolic ref lector for maximum efficiency, a linear
feed-point downconverter with ceramic high perfor
mance RF preampli fier transistor, a variable 12 10 18 volt
regu lated power supply and 50 ' o f 7SU coaxial down
lead . incl ud ing a 3' jumper and matching transformer.
The Micro-System Includes a full 6 month warranty.

Micro-System (MS-021) . . . ."159"
Micro-System (MS·578) _ ,' 169"
Micro -System (MS-645) ' 179"
Shipping & Handling: USA '4·· AK. HI & PR ' 10··

"CASH , C HECK, 1,1 O . VISA & M ASl£RCARO'

· C&mplete Timer
" u nction.

·20 Page
T e Chnical Manual

• Bullt In Te.t
....nctlon.

• Worll• • Ith any
type radio.

899.00 a ssembled
bo~d

MIOOA
INSTANT REPEATER

ANY BAND ANY MODE

~

• An Instant
Repeater

·.Ch ann e l PROM
CW I Ver

· VOX o r CO R
operat ion

PORTAPEATERE>

·250 Yolt
• • lt chiD.C
capab ilit y

IRON POWDER and FERRITE PRODUCTS

AMI~~O<in1U ~ '"
Fast, Reliable Service Since 1963

(Fully tested, p rog rammed. assem bled)

W-S ENGINEERING P.O. BOX 58. PINE HILL. N.J. 08021
(201-852-0269)

8 17 9.00 ..sembled
unit

UTfI.1I5
USC.9S
t2Ol1iS

. .... ip
S11II ,9S
1189.115
S 6995

• • hip

""i.iS
• • tllp

SIBil 95
..hip.

.2411 ,95
• U1,p

1219 ,95
••h,p

AlSO A V"'1-A8tt
3 EI 40 M Monor>an<l
2 EI 401,l Monot>itn<l
2 Jl 10 ~ t 2M AI'a.

l .. ,n "CrO$S V.QO"c.. Po!a'
Me<>' DvIVR010 '
Eleyal 'On Roto,

4 Band O, scone Ant
6 1,1 n ru 70CM

lRIBANO VAGtS
3 Et-13'7' 8oom'27 lb

3 1<.... I,l,.. p"",·CQftl~et

" EI ·19'8 Boofol·38U.
31<W Bog S"01n.' Perf.,......""e

" Et · ' 6 S Boom3"lb
3KW SI''illlllV U,ge' Ttl.n

33SP
5 El. ' 2"'1" Boom·SO lb
3 KW "T HE Ulli MATE"

H840Nl3
HB40Nl2
AJl21 0NW

H835T

HB43SP

...S33SP

...B340

HH P£ RrFe T MAT f m R YOUR SOLID S TAff

FEATU RES
• Duat-Dnve For Total B,oadband • ""ach ' lled
Alum,num Boom·To·Mast And E....m ent Mount s
• LlQhlwe'9hl Ye l Rugged a Excellenl Ga,n A
f /BBalun lNonFemtellnduded .. AIi Ele rnenl S
ActIVe .. Sl a,nless Steel EIec,rca l Ma.dware
Inclu ded • Alf O,electrlC cee..al Trap Capac·
,tors • Prec,s,on M ac h,ned .a.'um mum Alloy
.. Easy One A1Iell'loon Assembly .. l owe ' Wind
Load .. U PS Stuppabfe

T-E··T ANTENNA
. SYSTEMS

' 5..." o ....<>'s " · ' ''rust S""" "9 5 - Rotors
".n,QlIlIIf "'Ode" A ••"OIe

CaN 0< WntO' r ot CompIe'e Ca'alo9

12033 OTSEGO STREET. NORTH HOLLYWOOD. CALIFORNIA 91607

Toroida l Cores. Shield ing Beads. Shielded Coi l Forms
Ferrite Rods, Pot Cores. Batuns. Etc.

Free 'Tech- Data' FlyerSmall Orders Welcome

Xen ia , Ohio 4538515 Sexton or. ,
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CIRCUITS
. >--,---,..---> '

••.,.
Ill _

Do you have 8 technique, modification, or easy-la-duplicate cir
cuit that your felfow readers might be interested in? /I so, send us a
concise description of it (under two pages, double-spaced) and in
clude a ctesr diagram or schematic if needed.

In exchange for these tecnmcet gems, 73 offers you the choice o f
8 book from the Radio Bookshop. to be sent upon publication. Sub
mit your idea (and book choice) to: Circuits, Editorial Offices, 73
Magazine. Peterborough NH 03458. Submissions no t selected for
publica tion will be returned if an SASE is enclosed.
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THE FISH ERMAN'S FRIEND: The click-click sound lures fish to the
vicinity, where your bait or lure can do the rest. The tra nsformer is a
subminia ture type with a 500-0hm, center-tapped primary and a 3.2·
Ohm secondary. Put the circuit in a watertight container and lower it
in to the wa ter.-Ed Schilling K5RSO, Fairfax VA.

,, ' ..' m • •

I r r •- " c ee
" r .,

r r- J.
." "... .,

,'-" ,

D'-De • ,

• •
'/

•
"

mined by the diode; with a 1N60,
the probe is lim ited to 30 V. To
increase the capacity, substi·
tute a higher-voltage small·sig
naf-detector diode, Be sure to
house the circuit in a metal en
closure and use shielded wire.
- Ed Schi lling K5RSO, Fa irfax
VA.

l EO l'

CRYSTAL FREQUENCY SHIFT:
Anofher way 01 moving a avs
tal's frequency, besides oea
ding with capacity, is to insert
series inductance, Depending
On the crys tal's characteristics,
u equency changes o f abou t
1000 ppm may be ob tained with
20 t o 30 u H. - Bob Raker
WBBZFF, Ci ncinnati OH,

PUT A NAME IN LIG HTS: This circuit will enable you to put a name or cal/sign in lights using seven-seq
ment LEOs. The disp lay will spell the desired name ou t sequentia lly. Select the correct type of LED from
a Poly Paks grab bag. Solder the correct leads together to form the letters you want . After mounting the
displays on perfboard, calcula te the current necessary for the display. Allow 15mA per segment. Select
the appropria te current·limiting resistor. The 7445 can only sink 80 mA, so a PNP transistor is needed to
handle th e current requ ired to light up the letters. The heart of the circuit is a 555 oscillator in to a 7490
decade counter, wh ich is decoded b y a 7445 ooen-conector driver ch ip. Make your case with two pieces
01 Plexiglas '''' just slightly larger then the perfboard. Space the Plexiglas with four 10-32 bolts, using
ctvome-ote teo bolts to make i t extra fancy, To cut costs, use a r-vott supply, series-up a lew diodes
(1N4001sJ, and use the .6-vo/l drop to kill a few volts. An on-ott switch is no t needed; current consump
tion is about '/2 cent per 24 hours. In one afternoon, you can produce a unique gilt! I gave one to a girl in
school and now she's my wife f- Alex J , Piechocki, Ed ison NJ.

IMPROVING IC·730 SELECTIVI
TY FOR RTTY: Th is temporary
modif i cat ion enables the
I(;.no's CWN filter on LSB, On
Ihe second i·f board, connect
the purple jumper from P2 to J7
and the whife jumper from P3 to
J6. This d isables the FL-3O PBT
fifter and connects the FL·45
CWN filler in USB, LSB, andCW,
but not CWN. However, the i-t
shift s till works. The f igure
sho ws a parallel capacitor net
work which should be connect
ed undernea th the detector
board to fhe junc tion of D13, L3,
and L4. The other lead goes to
ground th rough one of the de
tec tor board's mounting screws,
Keep the leads as short as pos
sible and when you cover the
network, leave room to adjust
the trimmer. To tune up, put the
rig in LS8, tune an incoming sig·
nal to 22()().Hz audio, and peak
the trimmer capacitor for maxi
mum audio output. You willhave
to retune as you trim to keep the
audio at 2200 Hz. The trensmtt
ted and received AFSK tone cen
ters will be about 1500 Hz be low
the LSB dial reading. Do not use
modes other th an LS8 RTTY
while th is modification is in
p lace.-Lance Ho lt N9COO,
Bilox i MS.

A SIMPLE RF PROBE FOR A
VTVM: Your VTVM can measure
peak voltage up to 200 MHz by
using this probe. The maximum
rf that can be measured is deter-
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VHF LINEAR AMPLIFIER
FROM ENCOMM

To~\'O Hy·Powe' l.bs. Inc.• l'Ias an
nounced 'IS .- VHF h.......mphl..... llle
3O-w.n Hl·JOV. lor uM with porlable

2·mel'" ,adlOll.
The HL.JOV is a hogh-quahty. easy· to-use,

JO.Wen VHF amphlier. II ' s designed to be
dri.en to ma~imumoutput power with only
3 Watts dfl\r~ from hand-held radio*. II will
taka 1-5Watts dnve...,In 1 Watt delivenng
about 10 w.ns output. This neal I,tl~ am
pl,lie<' is perlect for l urntng ~r IIand-heId

PIlbllCauons: RBdlOretfltype Pre.. Broa6
caSts.nd World Utll<fy Frequer>cv .r>dCaII
Sign GUld•. These books contain the latest
information on Any sta tions a,ound Ihe
world

Radiote~typePreu B<oadcasfS is dim
ell inlo two lists lot easy access. The hrst
list is on cl\lOtlOioglcal 0td8t for Hen hat!·
l'IoI.- segment 01 the 2a.noo. day. Each sag
mentlists tile agency thall w,l l be on the air
at that t ime. The second nst g'ves detailed
time and frequency scnedule9 by p'ess
a<;laney. Also included is an alphabetical
hstlng of agencies around the world . with
an accurate ctO$s-refetence hsting by

-'"Workl Ut,l,ty freqlHlttCy .ner C.lt SIgn
Guide gives deta,1ed inlOt'mallon Oft many
ulihly 91.t,ooll around l he WOrld, Both

books . 'e pr inted In . n 8%· x 11·'nch for·
mal lor QUiCk -ete-eeee and are guaranteed
to conlain tile latest data ava'lable any·
vot>e<e in tile world.

For more ",fonTllu"",. conlacl Unnwsal
fleCtronlCS. Ine~ 1280 Ai<I.t 0... AIryr>okt,..
burg OH 430158; /61.fHJ/l6-4tlO5

NEW RTTY PUBLICATIONS
Uni'ierwl Electronica, putlI,shtIf 01 RTTY

SI.lion UIS. liaS aooed lwo new 1,1,"10 its

NXL·1000 INDOOR
SHORTWAVE ANTENNA

Contempor. ry Electronic Prod ucts has
announced Il'Ieir inno. ati'ffl new N)(L·1000
il'ldoot ShOrtw..... an tenna. Unli~e otl'let ac·
t..... indOor antennas. tile NX\,.-Iooo em
ploys a F.'lday S1lIeId tor maxlfTlUll'l 'lIjeC

han of mal'l-tnade noise. ""'1Ch is so ollen a
problem for the amateur or SWL In add~

l ion. the N)(L· l000 h.s • buill·in cryst.1

calib' ato, with se lecl.ble 1·MHz and
lQ().~ Hz mar 'ers. th is Is. great help with
uncalibraled or poorly cahbiated reeeoe-e.

The N)(L·l00)~ tile 1.~30-MH2

'ange in Ihree ranges. A hogh-O ",*1,.....
cin;uit P'O"ide* ex~lent retedlOtl of ..,.
..anled frequencoes. Th,s can be • v.1uabIe
asset .. ilh receivers heving poor tront-end
selecti .ilyor marginal image rejection. In·
ternally generared noise. a problem with
some acto.e antennas. has been subStafl

""I)' reduc,", in lhe NXL·10C10.
The NXL-tooo can ptOYide perlormaroce

~abIe 10 a l<.InO-.."e anlenna and
allooNs ..-, bell", nJCellilOtl than .n out·
door anlenna in high-noise env,ronments.
By adjusting ttle oriefl1ation o f the loop via
the AZ·EL mount. local signals and noise
can be almost totally nulled out

The NXL· tOClO can be ~ientlyplaced

on. desklop. The cabinet measures just 3
by 5-1!a by ~1.e inches4HW01- The IooJl is
onl)' 12 inches in d,emel"'. For adll,tional

,nlormat"'" ccetect Contetnporar, flee
tromc Prodvct8, PO Box 57t)549. M'ami FL
33157. Reader SeNice number 480

SUPPLEMENT TO SW HOBBY
EQUIPMENT REVIEW

The Inle"Ytoonal D)(8t', Club of San
Diego has .f\tIOUt'ICl'lCllhe new 1983 lUpp4e.

menl to ill popular SlY Hobby fqulPfrNltlt

~1fI'''' Th,s supplemenl 's 198 5%· "
8'1> ' page s in loose-leaf term. A qu.rterly
upd ate also Is a.ailab~ on a subscript ion
WSis. as well as a leath.relle ring blr.der
w,ll'l tile clul)', logo. The first update in
M..-ch will con!;un 1",11 ~ageol tile new
Ieom .nd KenWOOd.

For aoct'llOt\I;l ,n\ormauon. contact IIIe
1",.....tKm.' OXer's Club 01 San D«logo,
1826 Cypress St., San O'ego CA 92154,
(619/-42')-9728 Aeader SeNice numbe' 487.

The leI"' .ocI,liot'Is to the Tno-Kenwood
I,,,,, of 2.....tet tnObIle Ifansce<vers are lhe
TfH'950 and tile TI\.7930. idenlic.1 In Ie..
l ures excflllt tor rl outPllt: a husky a5 Wans
tor the TA·1'95O. and a mo re modest 25
Walls for the TR-7930, The most r'lOtab le
t...alures iroclude a large. easy·la-read LCD
d'lM)Iay. 21 mult~function memo....e, .0.010
matlC offset. PtOllrammabie priotlly chan
nel. meillOly aM band lean. long_life lith
ium battery memory l)ackup test. ~year

Iofe~. buill·in l~key aUlop.tch. and . host 01
eccessonee. inc luding an OpHonal 3-fre
qvercy sub-tone un it. wllh ~eyboard-select·

able S<Jl>tones
Add'toonal inlorm.'1Otl on t!lese models

rmIy be obt:.,ned by contllCt'ng the local
K."MXld dealet. or by ....'l'ng 10 TfJo-I<ert

wood CommunK:llflOflf. "11 W. Walnut
51. COmplOll CA 90220.

The 1TC32 will f .r>d amateur.fadlO appl~

cations in repeate<s. remote receiver s,tes.
remole baM$. and home control. It'S based
on the popu lar Vec to r a ,S" x 6 ,5" aa·p in ·

edge-connec to, fo rmal . for easy Inl"'llra·
lion Into any system. It operales I rom e
s,ngle II- 10 la·von power 5<lPPI)',

For more ,nlormation, conl..cl Ado.fICtKI

COmpurer CO"trola. 108 t6 Nortflfl(Jge
Square. CuperllflO CA 95014;/408/-749-8.nO
FIelder Serv>ce numr- 48t.

2·METER MOBILE
TRANSCEIVERS

NEW PRODUCTS
ITC·32 INTELLIGENT

TOUCHTONElM CONTROL
BOARD

Ad_a nced Computer Con trols IIu Intro

duced its ne.... ITC321ntelilgenl loU<:hlone
control booIlrd. The lTC32 ;lddresses the
uni~ need lot lOUCl'llone control in
."..,_ .1(j1O. CO/TIITI8Ic.. I, ard indulin,,;
llpplocaliona *,l!> miefocompule<·baae<l
lIe..Dility 'i"ld ".llHlf·\h••rt Mlle l tooe de
coding (no PLLsl

Tile ITC32 pro. ides 28 remotely ccotrot
lable logic outputs and 4 remotely sensed
inputs.~ COde Of 10". encoded ~
SQOf\M ""''9'''' _,Iy (:Q<Tlmand ""try
and enable remole Ifllem>gallon of outl'lUl
and,nput logIC slates. Eight of the 28 out
pull v .. bulf..ed to' higt>-cuf'tllf1t11UO'.....oIl

egedrivecapab,ll ly, such n lo< d"&Cl relay
d ,I..,_ The o ther 20 outpulS a ,,, TIL compa!
ible 1!!Vllls. The outputs may be C(lm

m~"'ded singly orin groupa, allow,,'IO" ._
ely olco'U'01 po$S,b!ht,es. such as anlen
nil d ..ectlO'l. PI.. lreq....-.cy . and ~'n con
trois- An add,toonal CQI'I'lmand allowrS 9CO

llfOlI'illTlmiOQ 101 control or -eeere-eese
freQuency synthesize,s.

The logic Inputs may be Interrogated or
may func tion as alarm inputs. such as tor
intrusion detect. over- lempotratur". or tlood

'ndtcalion ""'lh "xt.,....1 Mn$Of$. OptIOnal
connect"", to OOJr te,«>hOne fnlflflaee
llQarll allcM's Latld I,,,,, contfOl llOll aulO
d<al-out on alarm Cond,tlOnS.

The ITC-32 provides Mveral additional
capabilities. A basic repeal e' CORlIOlT lme,
tUn<.:lion is included. $0 Ihat lhe board may
_ as a low-<:ost conlroller tor Simple ,e

pealers, or lot conlroll'O'Ig rernole 'eoei~t

li"kS, Thl$ capabihty makes the ITC32 a
pttfect looN<:OSl " sl a" "'" controllet lot a

"""" ,epeater, Lslet. *""'" you"e ready 10
upgrade 10mo'e sophist,cated cont'ol. you
won't have any t ,oub~ f inding other uses
tor the ITC32.

Another le.ture is selective call de
coding lot use in the snack, The 1TC32~

keep your receiver silenl until lomeo""
doa-Is your louctltone IoC(;tl'SS code 10 c;on.

lact you, in add,tion to prOYidiO'lg ramo'e
"home conTrOl" o.....r a r_ater or simplex
Irequency.

1TC-32 inr.rliger>t fOuCh/one control oo.trI ,rom AthafICtKI COmputet Conrrots
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Hal's C WR6750 TelerN(Jer recei_only RTTY!CW "'.minal.

2·.....,...."~ InlO a powerfUl mobile

"0 lor ba!le Sla!1Ol'I w,!h a pp""...,a l" POW'"
supply),

This ""rutile linea, amph li.., opera les
on 13.8 IIOIIS de and draws approx,"llllely •
"mps ....xlmum d'Unng Ir..-smll . It ul,!lzea
ewr_-ooeraled SW'lChlng-lCQXl Wllh no
delay and has 50-239 conneclors. The
Hl ·JOV measures approxlma.te ly 4 'W " 6 "
D " I· H (100 " 158 " 30 mm) and weighs
!l2O grams

Also ...ail able from Encomm IS tee
Hl-32V ThtS .mphf_ IS $lmllar 10 lhe
Hl -3OV " .cepl il haS an FMiSS8 SWllC h 10

a llow SSa.cw operallOn a nd a hlgMO""
powe, s witch whIch CUIS ootcut po w"" by
one haU

For more in'ormahon, wrlle THL saleS
oep.rfm...t. ErtCOmm , Ir>c,. 2000 A~. G,
Some BlXl. PlllltO TX 75014. (21. 1423«124

ANder S&rvlc.. number 482.

SMR WEATHER FACSIMILE
RECORDERS

Two _ather lac$lm,1e 'lIC(l+'!lefS _ I·
ty Introduced by SMFt Inc" can la~e the
guesswo'k (jul 01 wea lhe, 10reca s ting lor
the cruiSIng yachlsman ,

The SMR SF·50S all",. numerOUS lea ·
lures. The uM pr(Ml1eS '8CeI.. ,ng capat:>oli
toes on Sl' ctySlak:onlrolied channels wllh
a I.equency .a"9"01310 2. MHz- [)es,Oned
IOf ""rlica l0' l\o"zonlal mounllng. lhe com
pact weal her ,ecorder aile,s appro..ma le ly
29 t>ours 01 contlnuoous rece i..ing tllne on
one roll 01 paper. Other leat u'es of lhe
SF-50S IIlCludea tIea'I'Y-duty cast 301""".......,
cabinet, aulomallc and manua.l pna.smg.
12I).rpm paper speed. •10 spot ar>d lIne tUl>
lng , buill ·in signal mel e" and con t,as t
contror

The SMRSF ·502 .. a saphlshca led _ Il>-
• recoodel I~ INtures 12 CI'Ianne-IS ,n
Ihreedlllerenl l'eQ.-.cy~. F.eq.->Cy
bands, W,lh tour ch...,.....lsln each band. i....
eruc e 3 !0 6 MHz. 6 to 12 MH l , and 12 to 24
MHz, Olher lealu,es include tnree scanning
s peeds, multIple >'QjUlge capacity, auta.
....IIC and manual pl\a.sing. blacl< and """Ie
''''''llfSOOfI capa<;'ly. crystak:onlrolled _
pend""l synchronIZIng. vto Spol llrld vlo
fine lu",no. bu,ll·in ,ec..i..e" a nd a cast a lu·
mlnum housing.

For lurlhe< info rmation, contact SMR.
lite., 1401 N. W 89rh CotHl. M,. m i FL 33112;
~591'~ FL fBlXl}-432-n42. N.'lotla l
1BtX»327.fJ 790. Raac.tM ServIce "umbel 488.

soklef·!fa-.el palh, result'ng In cIog-free 0()

eratoon , The short", healer a lso requi.es
less walt age, o ,v,ng cooier operat ion lor
added ope.ator comfort a s well as s ignifl
canl_~y sa..ings.

For more inJotmalion, ccotect Au/Om,,1«/
Productoon Eqr)~1 Cup, 142 PKomc
Are.. Mwlard N Y 11763: (51~-1I97

Reade' SeNice number 484.

SATElLITE RECEIVER!
DOWNCONVERTER

Nal ona t MlCrolech. Inc_. has a nnounced
lhe lKldllio n 01 lhe Apollo 0-1 $alell,!"
.eceive, and downoon"".!e, to its b,oad
p.odUCI line, The ApollOa ·l lealu' es puSII.
button I'anspoolder selecton. aulomalic
poIanly conlrol. an a ud oo-in S1g....-sI.englh
""'I'" dIsplay. a t><.II I1 ·in modutator. and

many more leatu""'. TIle ApollO 0-1 IS
packalled in e wood-Q.ain cabinet wilo
blac ~ a nodized ta cepla le . A sepa ' a!e
downeon..er1e. ", " h inleg'lIl lNA POwe'
b1OC~ completes lhe pat~lIoe

For lIOdlllonal informalon. conl..,1 N.
1101I.1M,cro r«:fI, Inc.• PO 01._, E.G~
rJa MS J8901. Reader Service number 483.

UNGAR 9300 SOLDERING IRON
USES THERMQ.DURICTM

HEATING ElEMENT
A new Syslem 9300 solde ring iron In·

I,oduced by Unoa" Oivis iOn o{Eldo n Ind us·
,._, Inc.• uses Ungar's recently lSe\'elo()ed

Thermo-duric heal"'ll '11'1"""'1. ""'1Ch healS
more e fflCienlty a r>d recotefS la s ter lhan
pre>'IOUS modetS.

The e le me nl is nonmag netic, and lhe
iron ccnoucta SIa lic elecl,ic ily !' om the lip
to a g.ounded wlilit piUQ. Bolh Ililtlors p.e
.".,1 SI111i<;-<!loIc1rtClly damage to mic ra.
cirCUIts

A rh lnne<, cooler har>d le Ihan lhose 01
Oltler models was mad" posSIb le by Ille
sma ll" , he a ting e lement. An ope ,a ting
le mperalure oJ 700 or BOO deo.ees F Is
cleletmrne<l by tile healer, ...ntdl can be
Quicl<ty changed. Any oJ I.... Slandard
Ung..v "PS can be used ""Ih e Ither heal"'.

Furthef ,nlormahon is a.." lable I.om U,..
gar, DiVI s ion of ElrJon InduSlries . Inc.. 100
Wesr Manville 5 1. Compron CA 90220: (213f
714·5950. In Can..:la Eldon Induslrles 01
eafYrJ•. Inc, 500 E5niI P#Jr/f Dr., Mlilr/f/rllm,
0'I1;Oroo. L3R '!'IS C#Jn..:l., 1.'~940T

Re30ef SeNlce nu mber 485.

RTTYICW lermll)8.l TIle CWRtl750 is lhe
~I companoon 10 a shortwave 'eceiver for
pnnl'ng a.mal_ a.r>d commercoa.l Morse
code and RTTY Iransmissoons. Its small
SIZe, the bu' ll·in green sc'....n »oeo mono
ito, . and l 2·voll o p" ra tio n ma~ e th e
CWR67S0 a Ir uly porla ble unit. The
CWRtlT!iO Will ,eceive .11 standa"tl radl()
IM p" nter speeds trom 60 wordS ~ ........
ure I-t!> baud) 10 300 wpm (300 baud\.- 80th
lhe Slanda,d press Baudol RTTY co6e a r>d
tile oomp ule , ASCII Rny code may be ....

cet..ec . St a tions usi nO th e conti nenla l
Morse code may be receiored et speeds
I,om • 10 50 "'Pm. " oomput",'slyle " SCl I
ponl'" may be COfnoecled 10 lhe CWA6750
10 obla,n a lull p"nled CCl()Y 01 .11 recetored
le x!. The CWA6750 measu,es only 10 '.,.
inches WIde. 6'1> inches high a nd 11 inC hes
deep. It w""Ohs Of'Ily 9 res. a nd operales
lrom any 1,· 10 1• .s-vec soorce. dfawlng
1.6 Amperes. The CWRtl750 'S 'l'lS,ty In

SIa.11ed in a camper or beet or "ghl in you.
o wn home Sla ltOn because II occupoes $0

hllfe space. ceooect u-e CWA6750 1o you'
shortwa"" 'ecelve, and see what you'.e
been miSSIng

For more informalion. conlacl H.I Com
""" fllClIllOn. CDtp., Box 36.5. UrN". 1(;

(21~3Jj7·7373, FIe.-. serw:e number ,j,fl6

NAVAJO CALL·LETTER
BELT BUCKLE

lee-An. Inc_. has Inu odUC"" a n InlaId
cllll-le U.... be ll l>lH;~ 1e hanct-c.alt"" Dy

NualO lrldla ns, (Tile 73 '000 is . Iso
a". ,la bie.) Th.. n lc ~ et·sil..e' b uck le is
highly polished and beaull lully inlaid wilh
genUIne stones. The call lett..rs may be in·
laid wlltl blue lorQUOIs.e, 'uSI coral. ",lIlte
a balone, mol her-of·pea.1. or ironwood
btown. Each buc~ le has lour l'Oh ln,"O
bolts Ca Ned and in la id in ye llow. Tile en
tne buckie is enhance<! with CaNed de·
s ig ns a rou nd Ihe c . 1I le llers . lhe lioh tnlng
bolts. and the oufSide edoe 01 I"" O'Ial,
and ca ...ed lealhers add a tu nhe. louch
Ttle buckleS come ,n IWO sIZes. med Ium
(2 6" )f 3.6" ovallar>d la ,geer " . " 0",,11--

For furlhe. inlo.mation , conlaCI Lee·
Arl, Inc., 112 N, 101. ", Sireet, Shllm,od TX

",no

EX·1000 DESOLDERING
HANDPIECE

Automaled Proo.tucloon EQuipmenl has
a nnounced lhe MO<JeI EX· IOOO de Ill'defing
handpiece wllh new ImpfOYed heal'" ele-
menl . Th" shorte, e le menl means shorte ,

HAL'S CWR6750 TELEREADER
RECEIVE·ONLY RTTYICW

TERMINAL
Hal CommunICations Corporaloon h..

announced Ihe new CWR6T50 recei.e-only
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'"mus t IlII a KenWOOd " 1\10 s tallOl'l ",as ap.
p.ised 01 "~al fOg I ..as 'unning untot atter
"gnal 'epo'" Mad been &Och.nge<! . One
g litch I Iou"" was that "" Men uSing 'Il<!
apeec'" p,oces5Ol'. ytN must be ""'Y C8rf!lu l
not '0 """'..,,,... the unl'. as d lstQrtoon ",ill
"",,It.nUS WOUld no douDt vary lM9lI' """ll
UDOII tne m,.e each .""",odoR. UMS. The
only Olher g l,tch ", ill be ~ed snorl ly.

Speak'fIll 0' the speech p,ocesso'. it
wo"' '''' Qu"e well on OX. I lou nd it panicu·
latly useful On 10 mete" ",lien tne fland
"'85 go ,ng tNt Its use "'.' lhe d,t!e'ence
bet ",,,,,,,, aso.ncl no aso

On .co mel...., sse . 1 n'9nt. IflfI home 01
a ll tl'K>se InlernatlOf\8l broadcast,ng SI8·
loonS. I ",as .!)Ie to ""iCY easy communicao·
hons: Just a ''''1, 1 0\ the nolch IIlIa' "'''5
needed. He'e ln hes lhe otMe, glitcn. The
nctcn lille •. ",hHe . e ry e lfeetiYti. is very Sen.
, il,ve in adjustment. I lou"" lha, I ",as .Dle
10 s ilence a 2O-dB ""terodyne ancl work an
59 s ,gnat , Nol ,ce I saod "Ienea, nol
reduce .. ience '

I made _.1ox con lacts on .comelers
using sphl ' ,eq uenc i"'. "MIl "asy '0 ac
complisn ",nen you n••e two vlo's , I a iso
ItN nd CW ope,alion to De Quite good. and
tni, rig nit(! no optlonai filter'ng inata lle<!. I
I,l tolOZed Ille ~f s""ft .ncl nolCh h llll<'. I h....
not men hONld'roe VOx or anl!f'loR'or ..nee
lhey ••e commonplace on most ngs and
work _ II on'flfI TS-430S

Ihad . gvest QYiI' ()l'I4l """"",g.•nd since
ne is an avid SWLe', I tu.ned the cont rols
Ove, 10 Mim. Firsl he p'ogrammed ,n Ine f'e·
Quencies 01 n" fa""lle $la tions. and then
_ memory .Flopped a ll (Mtf troe wor1d at 1!'Ie

I'IC~ o f a s""tc"'. T"" _ ' t'...,y and ...Ie<;.

, ....,y _ e Judged 10 1lII'1,l51 snon 01 'antas
11C . Su.pn"ng ly. there arf! no aP\'>il.enl
, I>ortcom' ngs or compromises made 'n th'5
.e"atile lill ie ' ig. II is eQually su,'aDle IOf
SWL or lIam. We did . ho",eve,. aQ'" tha I
''''' 6--kHl Oplion..l 1,lIer wou ld be an assel
for- SWL.

I .m now able 10 Ii""" 10 Ra(ho Austr..lia
wh,le I I'IaYll bflN~la51 . a"" lhe now lamous

160'0 10 melers
150 ~H l to 30 MHl
SS B, .... M. CWo I' M
10,6" ",38 " ", 10,8 "
'. 3 1bs ,
250 WallS PEP
200 WallS CW
6Ow.ns .... M
SSB- .25 m lcroVO!l$ (160-10 .....tllf')
.... M_ 25 m'C'OWOll S (160-10 melers)
SSa-2. h K, .. I - 6 da
AM_ • • ~Hl al - 60 d B
Mo 'e Ihan 70 d B (h.m bandsl
Mo 'e tnan 70 dB (ham bandSI
13.8 v dc I 2 .... mpa on ' X. 20 .... mps on Ix

'po<.

•

Man:oni
Ground p1aM.I :IS·
lnYfilttd .... . t 40'
Man:onl

R.c.l.e, l-l ' .j.cllon
Rec. i•• , Imaga rallo
Po",. , 'SClu;'.men.,

Transmittllf ~ava
Rec.;.... eo•••...,......
Size
W.lghl
Transmltt.r pow.,

• •

yOOJ n.... to 00 15 I IIC~ IflfI s",, 'cn. E.rly 'n
lroe da y. on 75 mele rs . I sel the un,t to scan
11'1.. memory f,eq uenc ,es . TM I, allo"'e<! me
10 moni to , acl i. i1 yon ... C'" 01,e." ..1n"ts. I
,,,.,, set ,"" $Quelc'" 11'"" . I sa,d squelchf
aflO the noIse t "'",,1lOId .."" antoyed
Q" I unlil a nel became acto... . I not. nere
Iha l eaCh p'og'ammed t'eQuency i,
seanneo: _ . *""". Dusy trequency
,a encou nte 'ed. tne uM ", ill conhn"" 10
scan un less you tranam,,, etter ",hich It ", ill
conli nue 10 seen

E."ryone I '. I~e<! "' I' h rama"'e<! about
tl'lft "'K}h Q"ahly o. l!'leaudIO signal . .... 11 sa,d
'I "'85 great. and more I ~a n one 580d il

·eo .....l ...
10. 15. 20 ,.,.

40,15 ma'."
'WL
12·0011 ,tora~ battery
I<."",ood Me-50

"

•

8 Nor" ,,,,, s,re 01'''" ""a r sin ~ and see alll"ose p l"g-lIls "sed lor lIllefCOIIlI«fS

' 0' '",, f M "n,' can bit 5"" on IFfe ~"

ap..allon

TM opera lion 01 'he TS-. 305 proved 10
be mo'e IM n expecled f,om such a small
Plc~age. MoSl 01 my nor m,l "'amming is on
.co a"" 15 melers. so na lurally I Slan e<!
I..... "'<I n ,"- ne'" r;g In'I<ally. I pro.
g'ammed t!'le "0I<l,-,,",,_ o . nelS I Qpe<ale
on .nto llIe "ll. a"" t""'" ",,'h a I'IC~ 01' 1Ie
' ",',C'" I ",a , .fll" 10 move lrom ()l'I4l h e

",uency ,o ' '''e n... t I' lS In,..,e , lIng ' o nOl e
Ihal when p,og,amming , f,eq uency inlO

1M un il. ''''' mode (USB. LSB, AM ) is alSO
P'Oll..m~ nIlS '5 'lice "'hen mov'ng
'rom • 2O-me,er nel '0 a .co-.neter """ .... 11

", e ll documenled ,n ''''e ", e ll' ''' '' '' e n
0*,",," manoRl

On II'>e 'ear pane l is, very la 'ge Mel! 51n~
10 cool 1M lin, I, . and. I,n Mas been in·
SI .I Ie<! 10 a ,d in tms cooling. Unl, ke etne
!.Otld",ale 'igs ", ,' h fanS1l>'t ,un dUfOng , 1+
l ' ansmiS$'ons . InlSl.n only Qpe<lles "'lien
1"- lempe<llu'" 01 1"- I'\ea.l s ,nlc e.e-!5

122'1' <50 "Cl. ."" 1""" 'I 'S u llra QU'"

REVIEW
FLICK OF THE SWITCH

KENWOOD'S T5·4305

Ove, tM past 5"''''. ' yea ,s, ""OUS
SOlId-state !"IF " liS ~aV<l t:>ee!\ int rOduc&cl to
tne IIam m.,~ ..tplaCI! Some w,,'. small,
some ..ete I....e . _tid some leGeM vMS ct.
f,,~ ° '11 '111 I~uency re.ootl l. ,.1 S/I'I1 .

»olt" """,,"'g, ar>d ~ • mem<lIt f'e
0"""":;1· So..... Qf l l>e nilS ,'e only mem<)f....,

!tlam,e''''''' .
Tn'$ w....~"',,' I " ad l""lInloyabl" use 01

KenwOOd 'S most recenten!r)'. ' nl! 154305
Th,s small boo is Ihe most lasc,nal1nllllam
•..:ItO I IlaVll _ seen, and I haV<! seen ar>d

NQ(IoeG on l Doul 1111''''''. " on me ...."'91
In lQd,tOOt'l 10 t>e,1I';l • oe<y stal e-ol ·tne-.f1

"am " II, I". Ts.tJOS " l iSO. IIrN! SWL
rec..,Vll'-

Tile TS·~)QS " i ll scuc.stare "" th dig,ta l
l ' ltQuency reeooot . dual vIa 's, and 8 conhn·

uously p'og"mmable treqcencies. and
,,,., " iust tOf s tl ners

Sta le Of ' ''' art 'eQU" " <:a ' ,,!ul p1ann 'ng
1 'Id ""Il ,neet,,"il In the deSIgn 0\ • <e1l.tIle
and el!sy-to-ope.ate pIece Of equ ipment
1 1>1.1 TS·.30S is an e.cell<>nl e . amp le 01

sU le oflMe an
Ken""ood "'as ffia'n'a,f\tlIj I~" usu.1.I

g'ey COlOl'S on I""" ne", ",,,,I. and 1'Ia1. lonu
I\8lely lo< my llred eyt!'5. ...U 'ne<l ' !'Ie Dlue
IlUOfl>SCen, " '9'U I heq...e<>cy 'eadou' The
lront panel 0 1 I""" TS--ol.JOS IS loa""" ""n,
conl'OIS. 38 0 ' tll<!m 10 tle exact. Bul Oon"
let alilMt scare yo u. Thi' IS a "no-Iune" fig
Basically, you select lhe ' requency and
mode. se, lha volume and m,h le I,. and
yOOJ arf! ready to go on ,.... au. T O,he<
con'roI, are used!r'l ....1eC1'ng acce!.5Or"'5
5UC" as I""" noose D1a,,~er. ~I sflott.allenual·
or. et c , AI!.O on Itle Iront panel " a small
~ eyboa'd . nus '5 Itle """an ct tee memory
and p'og ram system, From Merf! you can
p'e,eieci I'equencie s and modes 0 ' opera
, Ion to be la le ' Uti lile<! I! lhe llic~ 01 a
, ,,,,te '"

InSodt!. ' '''' ''9 """, a ..,.., c lean lityoul
"",t" sepa,a'" l)Oartl, lor Nd'I malOf tcee

honal DIOC~. ""tI, plug-In """'''ll har~ses

used bel*""" IflfIm.Space"'n been I"n lor
user 'nslilllal'on 0' o plfOnat ',Iler, and ' he
I' M un il IF M·.30). The fig a ppea rs 10 be a
tee"n,c,an ', d,eam. TflfI'e I' e ...n a provi·
SIOt1 lor lO·Hl """"'1. 'eQumng IflfI etl p.
pong 0 ' a "" ''fl. and W.... Re !)and UWog<I by
Clippong anolfMl< "'''e. TI'>eM oPei"aloons are

I
J
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I

lhe perlOl"ma nce yoo would e xpect trom ,
low- to ml(\-{lrlced le,mlnal unl\.

...llhough lhe 32-eharact8f display was
long enough 10 d l",lay whOle words and
.ame sentences, 11 't ill tOOk praclice 10
keeP up wltn it. scrolilog. Rather lhan rely

on my M ad lor .Iorlng InlOfmatkln. I
learned to use a penc il a nd paptlr. Jow ....g
down notel 88 the words m..c hlld by. At
lifSt I thoughl lhe cor"'ertllf was lapslogln-
10 gibbensh. but Ialerl di~ed tl'o&llhe
sl.enge aymbols I WI$ _ng __ just
special le letype c harl. c t.... ilke BELL end
Cft lcafrla llll returnl "'nd allhoough I dldn' l
e ncoonte ' .ny. Ihll MBA·RC I. Pfog,a mmad
to handle 88¥e-ra l to re 'gn language c ha..c
lefS in addition to lhe ...sual UPPfll'C8se el·
phebet and nu"""a...

ON and RTTY receplion lumed OUI to
be I"""easy part o llhe _Ie", . L,mited 10 a
CW-<lnly rig, I couldn·t la ~e thoe quic k a nd
dirly wa y ou t and use the microphone j ec~

lo r audio .hilt ~ 8y l ng. My a"e mpts at
modifying t""" HW·18'. vto lOf I'equency
. nlft ~lIyl og ",,,,e only partially succe••
luL The Instabi lity Ol l he Shtfl was enough
to w'ea~ haooe on the re<::elying end. but
not so bad Ihatl Co...llln·t .e,lly I"" con
vert er'e pe rfo rma nce

Us ing a .traighl ~ey as an input and
RTTY II the ouPllt, IlIartad by ju.1 sendIJ'IQ
lanes 10 a t_ recordllf and then playiJ'IQ
I.........~k lo_now weIIldid.l.IICl<ily. the
I8mII forglYlng CWofeadlng algorllh;m ",sed
on ,eceive must De used lor tra nsmil, and I
ma neged to prove Iha t It you have a good
enough lilt, lhe tel lo'" on the oth.. end
won't ....., know thaI you'" gene<atlog
RTTY Wlt!lOut a ~eyboen:l. 01 eou,.,.., I"..e
Is no QfO\'iIlon IOf 88fiding a carnage rei...",
or lIne llIII!Ill with Morae code. 10 you haYfl to
rely on tM co,w erte, 10insert InlS a utomal;'
cally elt e r each li....e. ... nice bOITu. Is the 10
bu ll"'. II allo", s you to store UP to~ char·
acl"" whieh can lhen De used in any OUI·
PUt mode FQf "xample. you eou'" lO..:I In
your ca lta,ign end then iOentily in RTTY,
.wlich to ON OUI, and identify again In
M~ COde. The 10 capebill\)' la ...sed In a
.Imllar lashlon to set me t'ansmlt s peed lor
ON output.

The .Iraoge reeling lhat eeeompaniel
Mndlng RTTY wie ON Is tOPP8d only by lhe
usa oltne MBA~ as a sP88ld convert"'!Of
OI'IoperaliOn. Yoo can rip '1Of'IQ a l Z. or 30
"'Ordll Per mlnule, sloring the e.cesll che/·
actll" I.... the bulle' , a nd a l lhe I18 me II"'"
hea r what ",U being sent _ralsecond.
aoo Ifansmltted et len Of _ IlYe words

Per mlnul..

MO¥Ing lrom lhe un ...-' to tM OdIC...
lous, consldllf Inla po$Slbillty You're ..
celylng CW a nd prlntlng It OU I on a n ...SCII
printe r d, lven by the MB...·RC' . RS232 port.
And on lhe other end, the alation is racelY·

f---. .•u uu- nCh nH )

bfls k 30 wp m. \00 last lor me 10 copy with·
out the aid 01 the reade' . A chenge In
speed d ldn 'l laze tbe MS"' ·RC a bit . w ith
I,... II I.pley·. righlmQ$1 t",o ChatactefS
Q...iekly ...pelated ",iln tt>e Mw ra ta. When a
ja m me. S1>o",e(! up Ireq ...ency. I Ju8!
tw"a kOl(1lhe conyene,·. passband contro l
and m issed ha rd ly a latter, conllrmlng my
suspicion Ihe t the MBA.RC' , two'ltage
aCliye Ilite r (300 Hz to 2 kHZ) """Iped ma~e
up IOf the HW·l$·, lack 01 the bell. end
",hl'llas lound on mQ$t new... rigs.

I really pulthe MBA·Re' . OtQCMSlng c i,·
cultry \0 Ihe tas t on 80 "",Illf' where Ilound
a lew RTTY signa ls Im"""sed In noise. II
tool< a l188dy hand and lhe aid o t the ceo
wert.... LED ....."'..pace IndlcalOl"lIO COP'/'
anythIng rneanioglul. Lat.., when the ORN
subsided,l_ lound aeouple of s telklns
...sing 860-Hz shlill and geM a chance 10 Iry
the ya rlable shilt tilt"rlog , "' Iso aYSl lable
bul II n le used Is a Norma llRflYerse s",ltc h
IOf s ignal. that are "ups ide down."

01'1 reception ...sing the CQf'I¥eI'18f was as
good as any I"""-.wltn dedie&led~
"" end bener than wnat you mighlgel with
an inlerlacllieOmput8f combination. Tl'I-is
ca"'" as no su'p,lse: lhe MS....ec uses the
same kind at decoding a lgorllh m lound In
tile MS...·RO. RTTY recef}tlon w88 succen·
lui when algnalla¥ela _e alrong, equaling

L _ _ . U UlXl T 'UCII
I CU""[ kT~

" o"S£ >-_ _ -r----..L----1 oF!" UUO OT ' UC> >

r TO " ' CRO. MON [

"UOO"uc" >__-j
CU_ k T laO.

Fig . I.

'000
C~U.C1["

eU r>E"

>--l J'---.TT ~ ..H[e SwlfC"• • " ....U e i
ASCII ITn.)

tllr Iluoresce....t display. nmereeeee be
t",een Input and output speeds are accom·
modaled by • 1000<:ha,act8l' bullllf . St ili
confused? Pef!'laP!l lhe bIocl< dl8g(llm in
Fig. 1 ",ill ""p st,aighten Ihlngs out

...11 01 !hiS !»'N'" Is m_ posslblll by us
ing two mlc,Of)I'ocessors end 43 other ICs.
Th,ee Ci rcui t boa rds hol d all the perts : o....a
IOf analog luocllons. a second lor dlgl1al
Cf'olpa. and a U"rl! lor lhe display and I,ont·
pa..... conlrol,- E....... wltn Inis modula' ap.

Pf08Ch, pOlnl·l<>OOint ""ring is ~epl to a
mlnll"um to InSUre maximum rellabili\)'.
Good design la DeCked up by ca,elul con
s lfuc llon and a 48-hour bum·ln 10' all unl lS.
"" Ie r the sale. "",Ice alarta "' ith. bulla no l
limlled to. allO-Oay ",a" a nty.

Dotapite en~ ."ay 01 control.
(13 on tl'lol fI'ont, s ix on the back~ the MBA
Re ia ...y to aperate.Ten mintlltlS .ttllf u....
pac~lng tne DOx, Iwas tuning across '" me
ter•. Fi'st , e . plo,ed the Noyice . ubba nd
"'here an a Dunda ....t source 01 sloppy liSll
let me cheek out tM unit's abill\)' to COP'/'
01'1 , J ...st as I e xpected. theCQl"T"OPUter~
llf worI<ed _I "" tn only about 1....,.lnln:t801
lhe Ilgnals, lailiog on lhe 0Iher1 e11"- b&
ca....e 01aRM or poor characlllf IQfmalion
on tne sending e nd.

Tuning down to 7.080 MHz, I lound
W l ...W s pitting ou l COdfI practice e l a

-.
All in .~. I leel Il\&t 1(en*OOd "'".~

''''T~. real w inne<. I am able to ....
pllce a whole ooskful 01 IKlU,Pmefll w i th
this On8 small ' ig. Out goes the ah0 r1WI Y8
receiyer . the tUM HF rlg w ith its a,terna'
..to and dig ital .-eaoout. I did no t .11 pl
motlileope<llion; ho...... . 1een _no ....
$OtlIOf this uflll nol beo"ll 101)$ in mobile HF
QOItra',on.lt can work 1().meter FM with tfle

,nstalla tion 01 tile FM..:J). Bel ldltS, II you
get ti red o! hamm ing. you could always pro
gram your lavorite AM band s.atlons Into
rremory and . , the lIIek of a I w'tch IiSI&I1 to
music or _. t.rghhh~

,",ow I think 1" 1....1<1 • f lick ot the switch

aod get~k on 7!> """tlfS.
For mora intonTl. ,ion, contact T,~K.'"

wood Co mmllniClftiOns, 11 11 WitSI W.lnur
51,"', Compton CAl 90220.

Bill Clarka W....SLC
F" ChutdI VA

Wek 01a ~wllch SWitches me to my morning

net on 75 """80'$

Ca n I ha m lind happlnllS. with a mode.'
diPOltI antenna and ' CW.()l'lIy rig? Sure he
can; jus t throw In a hlgMecn .ccessory l i~e

Acttar>ced Eleclronie Applie&tlOftS' MorMI
a.udo!J SCII tNde</Code QOIlverlllf. lhe
MB...·Re EA Is no ne"'comeo' 10 lhe code
reade r busmess . For two y..~ they've
bften ge lling plenty of re ves aboul their
MB"'-RO. a r..d-onlyQOllyert81 Ihat wss '.
¥I8*8d In the J anuary. 1962, luue of 13,

Don '1 Iat lhe MBA·RC s luncMlo>: SIZe

1001 you . A nalu,al lor portab18 or _ m0

bile OP"'alkln, II wIll alSO I'IOId liS own In
your home shac~. HooI<up couldn' l be sim
pltlr: You' lI need s 12·yoll powar su pply (Iwo
Ampef" or ben erj and ca bltlS 10 you' rig's
audiO OUlpul lor 1... tI and 10 the micro
(IIlOOe and ~ey jaC~s!Of Ifanamm,ng. "'EA
...., Includn a small ~ II of connectors 10
ma~a ~ lila easy. Gone are lhe days
when RTTY QptIfa tion ,equl,ad. room lul 01
clanking TtlltllypaTM machln'l! a nd . sp&
Clal l",m"'al unit.

TI'Iol MBA·RiC eonslSls 01 t-..o converl'"
Cll'Qllta. one lor tranamlttlng. lhe 0I:hef' lor
~ng. The receMng COh.8fl", acoep,a
an audIO input lM~. Baudo!. or ASCIQ
a nd OU lpu lS your cl'lOlce 01 Baudol (aerial
Only) or ASCII (serial o r parallel). Tha tran s
mit con¥llfl81 accepta Morse, Baudot (sert
aJ}, or ASt U (paIallel or serial) Inputs a nd
outPUts yOU!' choiaI of Mofu, BaudoI, or
MrI8l ASCII "1'* In a lwc>tOMl audio aig
,.1 or transl s tor·1e¥el awitchlng, The ASCII
algnal a can be 110 t>aud , BaudOI speeda
ara 50, 81,15. and 100 wpm, a nd MorSllmay
be 3 to 80 + "'pm. Working In paral lal with
lhe recat>e QOIlverl.. outPUt la . 32-eIla'ac-

AEA MORSE/BAUDOT/ASCII
READER/CODE CONVERTER
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Ing ASCtl thaI yougenerlllld by typing on I
teletype keyboafd. The numbef ol combine·
lions Ind cro u-<:omblnlllona la mind·
boggllng. A nalu'll lor lutomatlld ccerat
Ing ac;Nme!I. tM MBA·FIC coold liso lind
some IntElfestlng I pp hc l liof'l l in Olhel
lieldl.

A b<l elO$flr 10 1'oOI'nIl, "Joe Ham" will1100
the MBA·RC to be I hau l.lr" wly to ge t
on RTTY. Orawback. lnetude the 32-<: harac·
ter dlsplly-It'a no match lor the lul~siJ:lId

ac..-. lhat~n_ a comP\lI., 5y$o

1..,,_ Nor is t.... MBA·FIC'a In.aloQ lignal
POOCHl lng going 10 giY'll Ille s.ame perfor·
mane. tnat yOl.l wou ld •• peet Ifom an e. ·
penllve dedlclt lld te rmlnll unl l. Stili, as I
I tlnd-a lone "nil. the MBA·RC o lf... mora
"..ibllily than Iny dadiclIlId RTTY or com
put.. CWIl'lTTY aystam thaI I kftO'/W of.

Tholl MBA-FIC ilia I Ilat pOce of"',95,
For mora Inlormatlon, contact Advanced
EI.cltonlc Appllc lllio nl , Inc" PO Bo.
C21M lynn wood WA !iI6036. Reader Ser.
vice number . 7f;,

HY·GAIN'S TH7DX TRIBANDER
I hId Ilway. wanted 10 hIve monoband

..a on 10, 15. Ind 20 met..... not only lor
Ille gain 01 t he Inl...nu. bul also lor lhe
broadblllde<lneu 01 Ihem. When I sa....
the apeea on tne Hy·Ga in TH70 X. , knew
thet I could gat close to "the rea l thing"
wllho ut having I monller Chri.tma. """
array.

The TH7DX hIS _ lloI""""t' ,n 10111
T_ 01 teese .re fully-Iflppe<,t dnven ele
ment•. Thl. i. how Iha b roadband et1ecl i.
.ccompllahed. Th"boom len glh il 2. leet.
Ihe long".t elemenl I. 31 teel. and Ihe
tu,ning '.di .... I' 20 teet. Tile TH7 will l ake
UP 10 I 2'1o~ncll masl and ....elQll. 751ba.
Tile mu,mum wind S"NlvII il 100 mph.
and tile Intenna turna jusl fine ....illl my
o ld Ham HI roto,

Eleclrlcally. Ihe an tenna c laims 22 dB
t ,, 5) " ont·lQ-baCk ,atio on 20 Ind 15 mtl

lers and 18de fronHQ-bIck on 10melers.
TI'Ie mUlm ...m lorwlrd gain cll,med on 20
meterl II 8,0 dBi: on 15 met"'. 8.7 dBi:
Ind on 10 melers. 9.6 dBI. r r eee g ain
Clliml appear to be I. irly accura te ac ·
cording to jusl-<:.,ibfated 5--m'ller ,ead
ing. and numerou.on·lr..airreport._ The
Intennl la dcilrounded lor lightning POQ
leclion and can handle the ma.imum le
g al power limit.

ConllrucUon

The TH70 X la dlt/erenl Ihan Ita p'edI
cessor. lhe THe. not only in Illat It hUonfI
more alemenl. bul alSO in th.t Hy-Galn
hIS inCluded Stliniau lleel h lrdwere and
lOIS 01 111 12. nuts. boill.•crewi. wa sh·
er e. lublng assem blies.•nd o lher assorl
ad .,Iee.a 01 h.rdwa." hIve to be usem·
bled inlo Ihis mon.ter Inlennl The In·
"">cllOn manuliia 22 p.ages Iong.nd I,..
cludes .il lI' e Inlormahon neceaNIY to
eas ily build Ihe TH70X. even II you "" not
techn lc . lly Inclined. T~e manuel II very
COm plel., It includes averylhi"g from
troublla/'looling chillS to I" e~trl copy 01
the pictorlll page so tlllt you don't ha....
10 constantly llip pages wilen relemng 10
p.rt numbef. during conll'uctlon. My on·
Iy gripe II t hat Ihe manual Sla tllS Ihal you
"Ihoul d allow.t least 7 ho urs 10 ' assem·
bly." Thi. stllemenl is nol very ICC ura te,
It least IOf Ihe anl...111 th.1 I assembled.

J e ll DeTray W88BTH .nd I hid a per.
fecI weekend 10 .ssemble Ille .nlenn.
The tam pela t ure was about 65 degrees lo r
t~e enl lre 3 dayl Ihll il took uS lind I lew
o thera) 10 assemble and .alse tile .nten·
n•. Hy-G. in suggesl. th.t a I.,gl clear
Ire. be cl'l<>sen 10 .ssemblfl tile TH7. The
I.ea hIS to be llleBlI 2.' " 31 .Ind a/'lolIld
prel otra bly be a conc'ete d,lwewly. My IQ-
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calion did no, Ilto«! uS the lu.ury of a
potved lurllCot. With thi s In mind. we pl ld
c otrefui otttantio n to how we hlndled Ihe
hardwarot. I did not rellih the though' 01
searching the Ia",n lor a lost boll alter.1I
the h.rd....a re .tore. hid eresee.

The essembly started on a S.lu,day
morning: we put In 8 hours 01 "ctua l con
strocuon lime that day. On the lo llowi ng
d ay. we .pant .nolher g hours on the lOb,
worl<ong ......11 inlo Ihl n'ght "unde. Ihe
IIghIS." Finl lly. elter 17 10111 1lOu rs. the
antenna Wi-I assembled. Hy-G.,n had
IhOl/1l hl 01 everything, .. including ropes
to instill inSide Ihe elements to eli mina te
premllure metal la lig ul from wind vi brl'
liof'Il. On Mond . y. Ihe loug h part came.

My tOWElf .1 horne con.ists of 100 'ee'
01 guyed Rohn·25 sectl()nS topped ....ilh 20
lee' of 2"oO.d. V. ",wIIi alumin ...m tubing
fo r mast. Already Inst a lled on the mast Is
a 2·mottar vertic.1 beam on top. Si. fael be
low th.t i. a horW)nl.1 2-meter yagi, The
spot I hId cl'lo for the TH7 wlS well be-
low IhOse Inl nlS It t/'le bottom 01 tl'le
masl. just aboY'll t!>lt .otor .nd Illr"st bear·
Ing. II loo ked vtlry simple I,om tne ground,

All we had 10 do was ho is t Ihe antenna
up w11 h the boom horizontal. and use
some ropes.nd tlla guy willts •• guide.,
Aller about 2 hours 01 prepa.ratl()n iond
horsing II around. we got lhe anlenn.
close 10 Ihe 'op. The ele-menll ran InlO
and gol enlangled with the lower 2-mete'
antenna. We h. d 10 lowe, it back down 10
thoe g'CHlnd ag.'n and use a di fferent at
tack. This I,me arCHInd, ...... hauled ;, up

P"o'o A, ROIWI I~ ru" 10 l/Ie top of I".
'0_ for tto"'Jng the I"'enn• . /Pho lO. by

Cindy 6'0"''''

PIloto C. AI I"a lOP 0' ,,,a to wer, ,,,e TH 7J'
menh.ndled ""0 pllce.

wllh Ihe bOOm pefpendicul., ' 0 tne
ground. Whltn Ihe eccrn and ttrat ele ·
manl ' go t to tne lOP o f tlla tc....otr. where
Ch,is Brown KAID hId been pltien l dur
ing numerous stratagy sesslona. we man·
handled il inlo plllCl, It may sound s,mple
In prose, bul II re.lly was • Hercule.n
lask! II il were not lor Ch ris . nd al i tlla
grou nd crew (WB88T H. WA2VSN, WINHJ .
I nd WAlYZN). we would h.Y'll wou nd UP
....ith ion alumin ...m $(:'10 pile Insteld 01
tl'le"ne .nt...". Ihlllhe THT Ilt.I'y I•.

The TH7 h.1 perlormede.celler>lIy' It II

• re.1 ple••ure to I.k. lUll Idvanlage 01
Ihe bands Instead 01hivi ng to opere te en
Iy In Ihe portions whe re yo ur Intenna res·
onltes. ThiS Is e-speeially importanI in
IheH days 01 sW"""Slhve I"n....or h·
nIl•. The s ....' cu.... is just as Hy-Glln
stiles ... under 2·tQ-1 fOf all bands. I
wo uld who lehea rted ly recoeimenc II to
an yone who II loo king for a no-compro
mise Iribande<.

For furthar inIOfm.tiof'l. contacl Ta", '
Hy·Ga"" 96OOA/d"c" A..... So .• U,n~PQ

liS MN 5Sof2O

Bob Cunningham K1X R
T3 SI."

SEYCHELLES SAGA
V. C. Harvey·Bra ln Zl1BSO

V. C. HaNey-Brain was lhe h'st ,ad lo am·
al eul 10 be licensed in lhe Seychelle Is ·
Ilndatas V09H BIand lhe Sr1c:fIaoIles SI9'l
is HIf'Iey'a atory 01 how he got to till Sty-

Plloto B. rhe 7Hr lI<fg,ns i ta slo.....~,

'0'''' ,op.

Pttoto D. Nufl.nl1l>olta gelS /"'., t...,11 II'
II'1tI TH1 's l(>C~~ securely mto place /ull
.bove ,II. rotor and I",US' bellrmg,

cnelles In the liral place. It II I c' acklng
good . dvenl ure "Dry, end really I sagl. as
It represenlS Onol min 'S sea,cll tor hll own
personef parlldlM I nd the IChI4l.em. "1 01

thai d'''''' ttvougll y$If$ of lrill and
tnbulallon-

H• .-..y ,.. he poef_ to bI calledl beDan
hll .dvtlnlure as the owner 01 I 36-foot En
gll!h IIshl nll smack cal led . B.lghtllngsea,
He ....as liVing and ....or..ung I" pr.wlr En
gland and had decidl<l lo c l'luCl< it . 11 lor I
lill of _t.nng ..,......ture ItlOIId hISamaIl

bOa\. So, In tl'lesummer 011938. Haf'WIY.nd
hIS c,ew member H t sail ac'oss tl'la En
glish Chan"el ln Ihe Brilln Boru. bound lor
France and its ex"nslve Inl.nd w.,_ay
10 lhe Med' ierra....n Sea-

They had -r Iilllol money. I cal, and
enough provisiona lor a coople of _ s
abOard the Brian Boru. Thera ...... minimll
n.vlgatio n &qulp"",nl , I lew . pa re parts.
and some matarlals tor . ny necessary mi
nor r_ lrs, 10 sail. orengl"'.

The engi"" .......gasoII~unit
from I small pr_a. MOlTIS aulomoblle,
and its major virtue was reliability . .. II .-.
III lailed them. By a combln.atlon 01 sai ling
and moto ring. their voyage ca rried lhem
Ihrough F••nee and intothe Medlt..r........
wl'lere hlafirsl~. d'scouraged.nd 1WIIp
..... Ie" him. The ligI'll ....ltll "orma, ewn
1ge 10 lhe boat. tlla Inl"""pl"'" by World
W. r II. adWIntures in Crele, Mal,., Ind tile
Red Sea.•"d lIVen s hlowreck are woven ln
to thll IlsclnatiflQ story.

V. C. Hl rvey·B' I ,n mull be classed III
un'lfIng Ind unceltablil. Yes, he did
IChoeve h,' dre.m; hoe made 'I to Mille,
Sory(:hellollliands, In 1~.~ he lived
lor many yea rs . Ha accompanied Gus
Browning W.BPO 10 lhe Andama n 1III nde,
He .lso haS vi.Itlld and enjoyed OX I,om
Aldabr••nd 01..... l1IfT1Ofe apotl in the I,..
d .... OCNn. wtloCh he SIlled lor years
belore linlily MtIIlng do wn 10 lile In N_
Zaaland .nd Aull rl ha. As ZL1BSO, he
alternates his restoence between them .. .
slive and well. In ilia_t~s.-rc".,,.. SaSNI ia not a ham radIO "ory
~ .... bulilis an Inc'lIdlbta I.Ie......,....
len and bNr... 'ead'ng lor Ii"" and IduCa
nee. .. and perIl. pa I bll 01 Ina.piratiOl'\lS
we ll.WIlh luck, we shall see mare ol Harvey
III he ~a. many mole tales 10 spin IOf us,
and we arll'lOPing lhal I'le Will tell us some
Illlng about Ili. twlmmmg and DXpedItOOns
in the pages of 73.

Speelll pr;ee to hams for Sayc/lelle.
Sa g. Is $8 postaga p.ld , vis sea ms ll. or $12
I I, mall. W, IIe 10 V. C. Ha Ney-Br'in
ZL IBSO. 7 Ha m,lton Road. Surfdale.
W.,lle/I:e Island. HaUlllkj Gulf. New Z..
land. Rel:leo Ser<iu nurrber . n.

Jim Ore, W1XU
7:1 St."

PATHFINDER II SATELLITE
TRACKING PROGRAM

When UPS dell_ lid Pa lhhnder II, rI wlS
II ka an une' peellld reunion with an old
Iriand. Pa thllnder w. s and . fill is a mlc'D
comP\lter software package developed 10
.....t in lila IOcaIIOn o/.",.t.....r~com
muniCatoona ulllll,tes. Of course. things
had changolld since our loret ,,-'Ing in
1981. The nlme wlS dllle.-ent, Pathfinder II
In"ead 0 ' pla in Pathlinder, Ind 1M pro
orlm had been tf. nllormacl Inlo • Ilick
commercial soII"'lre pacl<age. Bul I w ill

gild to .. ttwlt my old mend llill retl,ned
ria fundamenlll .ppeal. the I'f"--CIltct>I"lI
graptll<:s lhat eamed if lhe labI'll ·•..Iell"e
.upers t.r" and Ih. COvtlr 01 lhe March.
1982, i. s ue 01 73. Plthfinder II runs on an
Apple II computer with al leaat oUIK 01mem
ory. Appiesoft Basic. and one disk drtWI.
Optional bul .Irongly ,ecommeooded is If'l

Epaon ·'Graptllr..~ printer.
Firs!, • caveat: Pat hfinder Ill s designed
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K IT PC BOARD

ALL PARTS
DOWN CONVERT ER

w77.90 Cl95

2300 MHz

DISK YAGI ANTBNNA 812.95
COMPlETE KTT WID{ PVC m:::J>r--
AND MOUNTlNG BRACKET I
POWER SUPPLY 815.95
VARI AB L E -4 TO 15 V OL T S ,.....

ALUMINUM CABINET ~$ 6.95
ANODIZED BLACK WITH BRUSHED FIliI!
ALL HOLES ARE PRE-PUNCHEO

NO

CONveRTER

BUILT~~~~~y

BUILT CONY BOARD

BUILT PIS & CABINET

COMPLBTE SYSTBM BUlLT~f@~~

ITFUCN!::IXI~C ::!

Ing • G'1l)p1er inlllr'faee tlOard and NEe
8023 prlnl... The resuit, aIlown in Fig. I. is
missing sever.1 lines c t I.~ I bul Is othe,·
wise idenliCl1 10 Ihl se reln di splay,

The ~cI<aoe's second modu le. called
~Pal n"nder Predlcl, ~ provides orbil.1 d ala
I"-t can _ 1$ I .... be.se lor PaInt ,,,,,,,, II
CIlc:uI.liOn' and proride qUick leedbaCk
abouIll>08e orbilS 11>81...,11 De moal useful.
Deta can be c.lcul.,ed tor a ll fUIU,. orbilil,
al! acca-sslble orbil', or ju.I ch day's lirSI
orbit. U. ing an ....~Cl u Slv aigo,ithm. Ihe
program gtln..rat es Ihe acq u is itio n of
aignal time, loss 01 signal time. 101. 1lime in
range. rT\I.Iimum e..... llon . ,ange . t In.

closesl approach. and lhe I'me *""" In.
c losesl approach occu'll.

Pa thfinder PrediCI oHers; seven d,Herenl
kind. o . prlnloul . , m.klng a prinler . lmoSI
mand. IOry. U. ing Palhflnde, P'echc t YOU'll
be able 10 QfInerale tlbles of d.tl similar to
II>O&e presenled in 73'. "salellit"," c0l
umn. And you can go one step furi"'" by

pnnling out deta ilold clala 101' JU.t lhOSe or·
hams a ghmpse 01 ...lIellhe "telhle is ee- flilS 11\11 will be in range. 5erious selel lite
'ng when il Is OUI 01 range. users may ""en find Pl lhf,nder Predicllo

Bolh real " me I'ack,"'" mans wor!< crenv.... .. .. , be mo'. helpful Ih.n Ihe g'.phics-<"I·
much like Ihe magazi ne ",, 'sioo, The ma in enled P. lhflnd e r It module.
di llerence e&ems to be Ihe a bsence of
rlnge ci'cles in lhe com"""ci.1 progr.m. '011 only complain ts could a lmOSI be la·
My enlhusiasm for P.lhh"""'·s ...1 t'me beied nilpicking, Error-h..ndl,ng lea ..""
,,_ , _ • ,__ '" ,.. __._ ,__, room 10 ' ,mP'OW'''''''' 1. Ih.... should be I

_ •••• v .. .,....,._ ........... , , ...

du'ing en aclual salelhle pass. an O(ltI\'atOl' " '.ul1 enlry fOl" your lOCauon, .nd thit
can·t a"ord fospend li"",look,ng all corn- manu.l lies occaslonel m,ss-pelhngs. Bu!.
pule<' 5(:,,,,,n: howe.." . there is ",II Pk!-nly IS wilh any old I,iend. 11&nded 10 cwerlooI<
of incent' ..e to use the p'ogram be 'O'e an me minor ee reets .nd so I was nOI disap-
opera ling sessio n. acqua inliAg yourse lf pointed by my surprise reun io n , Wrltte n
wilh lhe upcoming orbits. Fina lly. Pathfind- by hams fo' hams, Pa lh finde r II doe. all
erU 'sgraplliCsare.g...,INChing loot.nd Ihat Compule, App l'C. lio ns s.Y' II w,1I
, _"'--" ..... ,.... n'.__ ,_ ",__, do. does il * e ll. and does il for . reason-

~''''._ ..-y.. ... - .......,... .. ' V' v"
.DIe p, ice. P.lhfindet II seHs lor S3995combinallOftS o. orbil.1 ~rarnelers; ..nd
.nd is .....'I. ble Irom Compul., Ap p lie. ·lhen obseMng lhe resulls.

Har<1copyof them.pimagesi,lv.ilabl& lions. 3628 A Court, O~n.rd CA 93033
Read.. r Service numbet 478.,I you have In Epson p,lnt e r wilh Ihe Gre ph·

tra~ o pllon, My prin ter d ldn 'l q u.lify, bul I Timothy Dania l N8RK

did manage 10 gel a "acr.~.".,.".m.'.-."'.".'.'•••••••••••••O.dord OH

.
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VISA

S!M ~

12M ~

1 ZJ.l ~

StU !IS
SIH!IS

10/ M KM 48

. ' ..-
•

-

,,
l,

IW or 3W on
lOW inpul
10\\ inpt"
I W '" JW on
3W i"I",1

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

Fig, " Pllfhlind"r /I p'o~id"s IWO 'eel I,me Ir" ck ing oplions One resembles Ina illusl,a·
lions in Ihe M. ,ch. 1982, 73 and is. msp of N orth Ame, ica with IhS s ta fes ou tlined. The
sltCond map;s. M" rCl lor projec iion of thll world , Th e orbil sho wn crosses Ih ll eque to,
NSt 0 / fcu.rior be/ore pauing ' Il rougll 'Ile Cllntral Um l«1 States. NOI s ho...-n Ilere .'e
S_,al l",a, of text ",.t accompany 'Il" m.p,

pOInt. 1"" ...... IIOt. angle Is calcuilled, 100.

SO far P.lhf,""'" 11 has done what 01"'"
I,acking prog,ams do: gene,ale a bunch of
num bers, Bul the way In which Pat hfi nder
d'splays Ihi, d.tl is unique. Oh , if you',e a
PUllSI you can gel lhe uStt11 I.bul., pr,nt·
ou t. bul wouldn1 it be nice 10 "'" * l\Il lhe
selellite is ao;ng? Real Time T,ack ailOw'S
you 10 do juallhel- Using lhe Apple'S hogh
resolution g,.phics, P. thl'nder II d'.ws iI

map andlhen sups,imposes I"" satellile's
pa th. Rel i lime Irlcking Is made possible
Ihrough a IIOftwa,e clock. with screen up
claIM occurring II each Sttbsalellile point

Two k""" O.....1Ii.... I.ackit'lg are ava,~

.,.. One uses a map of North ..t.menca.
Inc! jusl IS s_n on lhe Ma,ch. 1982, 73
cover. lhe Slales ar. outlined. The second
option, a Me,c. tor p,ojltClio n world mep. i.
new, The global Image makes the program
useful 10 OX Sla lions and l itows Sla le

MMT 50-144 $209.!1.'>
~IMT 144·28 $199.95
~1~tT 432·28 (S) $299 .95
.\1~tT 439-ATV $349.95
.\IMT 129t 144 $374.95
OTHER MOOE LS AVAILABI,E
w rite for dt-tail.~

Sp"l:lr um Inl" rnlitionil i. Inl: ,
Po~l oml:... 8 0' 10US
Conl:ord . Mu \ , 01142 US A ... H6

Send )6' ~tam~ fo r fu ll d~aih

of all our VHF/UHF item\ .
PT~-\('Ia.'(ll" filu:n Pr( ·ampliflel"~ An [~nna~

Lo""-~ fi!1I:n Tra n\ > ~rl (r ~ Crysl al HIl (n
Varactor tripler\ Conv(rten•

POWER AMPLIFlf:RS
all models include RF VOX & Lo ..... Nois<.' R.\: Pre-Ampl.
(no pre-amp in M~t L432- I OO)

1""-n.: looW ou'PUt \ t\lI-l44·IOO-1-'>
looW output \1 \ IU 44_IOO- S
';(JW oulp'" \1\l1 .1•• ,,';l~S

~)W <lo''''''' \I \1l . 1 44· ."Jl- I _~

::-;W""'IM,t \I \I U44·2.";

WORK THE U.H.F. BANDS
Add a tran~>~rtn or convener to ~'out ("'ling 10m. ()m 0' 2m (qu,pmml>.
Choo~ from Ih( la,g('>[ ~k\:lIon of modul('> a>a,Iabk for OX, OSCA R,
I:;ME, AT\! .

TRANSVERTERS

[I KIW ,",IIMI' M\fIA.12· lOU IUW i"IM"
.';l)W 'M"lM,t \I \II A32-5O IOW;"I""
lllW ""'l"" \1 \II A.12-~ ~ 1. IW '" 3\ \' ,I'

12l>'<- IM Mlk Cominc -.... w...... f...-dttai...

ANTENNAS (inc-! . 50 ohm balun) ~~'';'~f>'':'
2 Meter j -Bea ms: 12.3 dBd lI:ain ~~~ .,;'
floH'rB liorilOn' lpol D8-2.\f $63.40 - e-
fl br 8 VMical pol DR-2M ·vt·rt '$76.9.'>
J250- 13IX1 MHz Loop- Ya¢ I296- LY $44 .lI,';
70 em/ MOM 48 S75.75
70 em/M B\-l 88 SI05.50

10worl< 10 Irack .ny $i1Ilelln. w,lh • e,reu l.r
0ItI1t. Ttlill m..ns it will WO<l< wlln .11'llI1"",r
sp.cecraft like OSCAR 8 and tne Sovlel "re
mcepcrts" u well.s non·amateur orblltlrs,
InchKh ng lhe NOAA 6 and 7 weathe< u tel.
~I", Palnlinder II.~. Is nol ....11.DIe
lew 'r.clung salelliles wltn 8'!liplical orbilS
~k. lne one~ lor In. Phasa III ama
leu. COITlI'nUI'lIealiOnS salall,le.

Wny pay COmpuler Ap plicat ioos I",

Pa th linde, II wr-.en you can 11"111 for lree by
using Ihe liatlng In 73'? Well, I'" ~.95 you
avoid IhtI .ggflv.lIon 0 ' loIS of Iyping and
you get aboullwice as mu<;h softw.,. as i.
1lO'_led in lhe puDli5hed lisl'ng. AnoI_
i.......l..... 10 Duy i. lhe pacl<aoe's -pOlish.~

includ,ng a comprehens_ user's manu.l.
Wiln lhe e~cep"on o. Itle high-,nolul ion
Imlges and Printing ,outine. al! of U", Pa th
finde, p'og'ams a re wrilten in Applesoft
e.sic, While Ihis make. the progr.m_m
slow al limes. it l iso ......es it ea.y 10 C:US
lornlll. And llnee Pathfi".,. II is noI eopy
ptOleclecl. you ean field .. w,lh • DackUP
Ch"" ..,.lring In. CIOg.....1..Ie and secu'e

Pllhhnoer II Inc ludes a prog'lm ,llso
called Pllhflnde, II) Inll ,esembles lhe
mag azine ve rs ion , Afte, enlering you ' longi.
lude and Ilhlude and choosing a eeremte
(elall is pr.progrlmmed lor OSCAR 8.
RS3-a. and NO....... 6 and 7). lhi. modu" ea~
",," Ies lhe honzon. precl$lOn. and I'll,II'l'l(le<

01 ll'OIl. in I 2"'hou, clay, Then I.... 0ftM1
....mbers and I.... equaloril l c:tOM,ngs are
C:l lcula led for I .elec:ted d ate . NI~I you
choose me orbit you want to Irack and en·
t&r IhtI number of Inte ..... 18 at which d.t. Is
10 be calculaled (known •• suD..tellile
po!nlS~ You can chooM IS many .. t20
POInlS per orblL or more '''-n one p.,' ""n
ule lor orbitS I,ke lhose assoeiol led w,lh 0s
CAR 8 For each suDsllellite poonl. Pllh
r,nder II CornputM "'" SItellite's IocltlOn
(Ioogilude and lltilude). dreteoce f,om you'
tocstton, and t he bearing (azlmUlh
lIead,ng). If lhe salellile Is visible al th.1
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CIRCU ITS
Do you have a technique, modification, or eeev-to-auotcete cir

cw t that your fellow readers might be interested in? If so, send us a
concise description of it (under two pages, aouose-soecea; and in
clude a clear diagram or schematic if needed.

In e!(change for these technica l gems, 73 o ffers you the choice 01
a book trom the Radio Bookshcp. to be sent upon publicat ion. Sub
mit your Idea (and book choice, to: Circw ts, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publica tion will be returned if an SASE is enclosed.

COR CIRCUIT
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TlME·DELA YCIRCUIT FOR A REPEATER COOLING FAN: Keep your
finals cool with th is circuit which will start the fan when the system
is in operation and leave it on for a short time after use. The values of
RI and C1 determine the time delay.-Richard Utile K9EEH, Ster
ling IL.

' Q,QQQO
1J2 ...

e u l HR
~

SO..a eER'

1:::=:::: ::::;-'1~ w w-= .~ R£ Q.." II!(D

L -<- --' ~r.'~; ~OOQ n J e. ftullfR

'" v

POWER-FAILURE ALARM: Don't get caught in the dark wondering
what time i t is . While power is on, the relay is held open, but when
the power fa ils the buzzer-circuit contacts close. The relay can be a
radio-con trol type with a pull·in of 3·5 mA. -Ed Schilling K5RSO,
Fairfax VA .

HANDY POWER·LlNE FREQUENCY METER: A grea t piece of gear
for Field Day, this meter will indicate the frequency from a power
generator. Incoming sine waves are converted to square waves by
the lOOk res istor and the 6.8-V zener. The square wave is differen
tiated by the capacitor and the current is averaged by the diodes.
The average current is almost e!(actly proportional to the frequency
and can be read directly on a 1()Q.mA meter. To calibra te, hook the
circuit up to a 6O-Hz power line and adjust the 5k pot to read 60
mA.-Joe Tracy K1LSP, Brookfield CT.
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ELECTRONIC DOOR BELL: Frequently the ding-dong of a door bell
is unheard because you are in a remote part of the house. Th iSerec
tron ic alert is much louder and requires no change in the origina l
transformer or the push·button wiring. Most door·bell transformers
are 16·24 Vac and when rec tified and filtered, they provide sufficient
dc to operate the NE555 oscilla tors at an adequate speaker volume.
The two osciffators may be adjusted to distinguish between the
front and back doors.-W. W. Davey W7CJB. Missou la MT.
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StMPLE PATCH PANEL: This panel will provide all the necessary hookups between dissimilar equip
ment. The diagram shown is merely a prototype; the panel can be expanded with ease. SW1 provides for
two or four multip le outputs. J1 through J19 a-e RCA-type phono jacks.J20 through J23 use jacks which
fit your particular equipment needs.-Harry Longerich W4ANL, Fredericksburg TX.

LOW-LEVEL RF SNIFFER: This
simple detector will provide indi
cs non of very low levels of rf,
such as th ose on the ou tside of
coax or inside enclos ures. C1 is
a d isc capacitor of any value, C2
is from .001 to .005 uF, and D1
and D2 are 1N60 diodes or their
equivalent. House the circuit in
a p lastic enclosure with only a
portion of C1 protruding. The
sensitivi t y of the probe is a func
tion of the indicating device be-
ing used. For example, a high·
impedance meter will show sev
era l volts in the presence o f a
tow-revet field.-Edwin Law
ren ce WBIGN , Seminole FL.
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ATV DOWNCONVERTER

Connect to the antenna terminals of any TV set , add a good
450 MHz antenna, a camera and there you are . . .Show the
shack, home movies, computer games, video tapes, etc.

15 Meter Mobile CW & USB
START YOUR DAY ON A GOOD KEY!!!
WORK OTHER HAMS LIKE: XE2BGM, ZL1PO,
KL7JFV, EA7EU, NN3SI , DJ8RR , DLOBBC,
US6AK, JA3JMP, PY2-CPO, F08GW, KM6FF,
VK2BD OE8MOK
OA4ARB G3BRW
VE7DYX CE1BLL
W1AW

* 10 Watts Output
·Standard Frequencies Available
"Broadcast Standard Sound
"High-resolution & color video
"Regulated AC Supply Built In
"Tuneable Downconverter & Preamp

~ ~.~:-ti I"J ; •

TC-1

FAST:::
[p() ) ESCAN ($399J

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

NOW ONLY
$279.00

JUS T SLI GH TL Y AHEA D

High l OW (PEP) low 2W (PEP): VFO tuning : noise blanker:
nne-tuned S8 , KHz ± CW ott-set : d igital frequency
coun ter; 13,8V dc @ 3A, negative gro und; L 9.5" x W 9"
x H 2.5" ; weight (2.3 kg) 5.7Ibs.; mobile mounting bracket.

DlR INFO. & OROER, CALL
1275 N. GROVE ST,
ANAHE IM, CALIF, 92806 (714) 630-454 1

NOTE: Price, speci fi cations subject to change without
not ice and o bligation. ... 318

••
FOt ' hose w l'l() wan, 10 see the ATV actl()tl
t>e 'Ote tl>ey comm" '0a comple' e erat l()tl .
II>e TVe" ,s 'Of you . G," a' lOt pu blIC: $e"
v;ce setups, demos. ano 1;le11ing a buddy
inte.ested JuS! add an an'enna and a TV ' _
se' luned IOCH. 2. 3.0' '' and pluQ.n 'O 'I 7 TVC 4
volls a c 589.00 •

TVC,4L extra low-noise re rsion ... $105 de/lured in USA
HOMEBRE WERS: ASK FOR OUR BASIC FOUR·MODULE PACKAGE

CALL OR WRITE FOR OUR COMPLETE LIST OF SPECIFI CATIONS, s' alion set
up diagrams, and oplional acceeecnee which include an' ennas, modula tms,
detec'o.s, tes!genera!ors, came.as. etc, WE ARE A FULL·LIN E SUPPLIER OF
ALL YOUR ATV NEEDS.
TERMS VISA Ot M",STER C",RO by le""pl'lOne Ot mall, Ot CI'IeCI< Ot money oroer by
ma,l, Al l prices a'e delive'ed 'n US"" Allow ' !'lfee weel< s allee Ot<Jer lOt delivo'Y

(213) 447-4565

P.C. ELECTRONICS 2522 Pm.. L.n.,
Tom W80RO "'Iryln" W" YSS Arc.dl., C.Ufoml. 91006

MODEL M 2

HIGH CURRENT
SHUNT

MODEL P1

X10 HIGH
VOLTAGE PROBE

• Measures up to 10 ,000
volts

• 90 Megohms in probe
wo rks with 10 Megoh m
meters to divide voltage by
I.~

• 1Qj, accuracy
• safe operation with insu

la ting probe of h igh impact
plast iC

MEASURE MORE
WITH YOUR DMM

$14. 50

'"

ORDER FROM
SCIENTIFIC INSTRUMENTS

3379A Papermitl Ro ad
Hunting d on Va lley, PA 1900 6

ADD $2 FOR SHI PPI NG AND HAN DLING

$12. 50

• Measures to 400 amps intermiltenlty,
50 amps continuously.

• Manganin alloy for stable 1% accuracy
• Measures AC and DC currents
• Direct reading .001 ohm shunt each

millivolt read by DMM is one ampere
• Meter probes plug into Ieces in the

shu nt
• Shunt attacnes to binding posts and to

car battery termina ls

• .• PI'
"BI'3A Com~"""'''''''', coble,

_ 4-~ """"**"'"
BI'-3Il ""_""""'PO-.nUw:o.IO;

"""'**'"' A<ld ,...,...,...,
1lI';,c Clrcwl-b<wd...,., Ico'

"ADD THE BEEP!"

"TH E 'RO:n:SSIORAL TOUCH
COIIES TO AM.RUB RADIOl "

........ 1nM.!!otY"l • .• PI'
AJJ unu &IIIIo!IffibIed _ OH.-,,,,
_ 6"10 _ -ru:"

"IIP 3eulOmalJ<al!J"~.pnu. h op. r...Q._ -.,&1.\.1>0 begmnll\ll of .,,11 U'&NIm~
.10" Alld. low beep at trl. ond V,I'\U&lI)t ohml
n.._ " l&IX ..,....... , Opon_ for up 10 ono y....
on ...,n81. 9-V ballery 1r><X oupplledl C&n tHo
<llN''''ly ,"",.rACed to IUlJ' , non........ ... 111< 11 lo
keyed by grou nding the I"rl' Ime lUI. P'IT line
0011.<>«0 mye, toe pOlm,vO. n ot greo."'. t ho" 24
VlX:. nor Ih. cur",'" g .......... Ill"'" 100 mo.)
Wo rk . wa h ."...u olly &1J mod<orn gMt You 've
l,e&I'd '1. now you O&rl ha ve '1'"

"BEEPER III"
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Color by HOT CoCo
If you like color ... You're going 10 1" .-., 1101' CoCo magazine. r-----------------

Yes, please sign me up for a charter subscription to
The cxdtinj.( new monthlv devoted exdw;iveh' to the THS-80 ' Color HOT CoCo for one year at $24.97. I understand that. ~

Computer. It's from the publisher of 8U Micro. with payment enclosed or credit card order I will receive
Lt'lIlOT CoCo (.1J!Of your .system with: a free issue making a total of 13 issues for $24.97. This

• Feature articles on color graphic ted lll iq lle; coupon voids all previous offers.
«Computer art
«C a r nes

D MC- Sped fie color appliratinns ill honu-, education. llllsim",-.; and hobbies D VISA D AE D CIIECK/MO D BILL ME
PLUS

Cards• Idea, on patching. udell nl!; and trouble she x,t i ll).; Exp. Date
-Duyer's guides Signature Interbank #
e Prod uct and book reviews
ellurdware interfacing and enhancin~ Name
ePr ogr am mmg tl'(.'hnililles ami tutorial...

Address
&rst of all, HOT CoC o is written b~" users just like you. The material b

alwuvs up-to-date ami W;tJuL Hardware software, books. , . what".> City State Zip,
new . what's best ... what works. You get 12 is'1Jl.'S of HOT CoC o for only
$2-Un. A lSth iSSlll' is ~"()l l l'; FREE with pre-pavment [chec k or credit card}.

I 336F6
Use thl' coupon. Of call toll Ire- l -bOO-258-5473 . Subscribe Today! C~ nad,, '" .l ln i"" $~ , ,9, J '1 ' _,,,,Iy. ( '.S f,md.,

f'lm 'i/!" _, ,,r/<I'" t H. 'li -/ yr, ""h/. { 'S /-,,, ,,,1., d",,,-,, "" { 'S I",,, .

I 1'1<-<,-1<' " II",,. f; ... ,,,,,,.k,- t,,, dd i' -" ry ,

HOT CoCo I HOT CoCo-PO Box 97S-Farmingdale i'l'Y 11737
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MOVING?
Let us know 8 weeks in advance so that you won't
miss a single issue of 73 Magazine .
Attach o ld label where indicated and print new ad
dress in space provided. Also include your mailing
label whenever you write concerning you r sub
scription. It helps us serve you promptly. Write 10 :

7..~
Subscription Depar tment

Amateur Radio's P,O. Box 931
TectvlicalJournal Farmingdale NY 1173 7

r Extend my subsc rip tiuo unc additional year lor unly $19.97
o Pa ym ent enclosed C Bill me

Canada and Me~ico $22.97, US funds , forl'ign Surface $39.97;
US Iunds, drawn on US hanks, Fore ign Airm,lil . 111l',1 ~e inquire.

ttvoo have no tooet handy, print OLD address here ,

Name ~ ~~~_

Address~~ ~~ ~_

City State__ Zip, _

P!'IIII IVE l-1' udd rt'.\5 h o c:

Name

Address, ~ ~~_

•

Sell ing 73 Mag
azine will ma ke

money for you. consto.
er the fact s:

Fact #1: Selling 73 Magazine
increases store t raffic- our dealers

tell us that 73 Magazine is the hot
test-seil ing amateur rad io magazine on the

newsstands.
Fact #2: There is a direct correlation between

store traffi c and sales-increase the number of peopl e
coming through your door and you'll increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALE$,
whi ch means more money for you. And that 's a fact.

Fo r informati on on sel li ng 73 Mag aZ ine , c all
800-343-0728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 MagaZine,
80 Pine St., Peterborough, NH 03458.

~t!:J Amateur Radio's',J TectVlical Journal

80 Pine Streel Pelerborough, NH 03<t58

800,343,0728
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WHAT IS THE TRUTH
ABOUT ANTENNAS?
TUNERS? PREAMPLIFIERS?

WHAT ARE THE LAWS REGARD
ING LISTENING IN?

HOW CAN I INTERCEPT
SMUGGLERS? SECRET
SATELLITES? RESCUE
MISSIONS? SIGNALS
FROM SPACE?

HOW CAN I CHOOSE THE BEST
RECEIVER? ANTENNA?

For your FREE COPY of
MONITORING TIMES--

CALL NOW! Toll-free
1-800/438-8155
(cent. US except NC).
Others dial 1·704/8 37·2216

or write to
Grove Enterprises. Dept. D • 140 Dog Branch Road

Brasstown. NC 28902 .... 352

UNCOVER LISTENING
EXCITEMENT YOU
NEVER THOUGHT
POSSIBLE!

ETCO ELECTRONICS ... 248
DEPT. 590

I
Mailing List Control Center
Bolt 840
Champlain. N.Y. 12919

I
I Enclose (cash OK);
Please rush postpaid

O $1 lor 1 yeBr sub&criplion 10 Ihe

I
world famous ETCO calalog.

O 53 CanediBn & Foreign 1 yeer
5ub&Cfiplian 10 Ih, ETCO c.lelog. I

O 304 l»'"e hendbook " BUILD YOUR

I OWN EARTH STATION " . (TA025) $10.00o 360 plges MASTER HANDBOOK OF
TELEPHONES. (TA001) $11 .00I

I
0 FREE · sample copy 01 lhe !)atgeln

PBCked ETCO celalog. (USAonly)

Name IIAdO,,,,
Cily

Sta te Zip iiiiiiJI
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Ordering Inlormation:
• Dire clory- $14.95
• GeagrephICBllndell-$25.00
• Neme Ind'll-$25.00

A d<l $3.00 S~,pp,ng 10 all o ' <l e ' s

Also available for the
first time ever-
{A loh~be"c~ l ly ~ rr~nge<l ~Sol<l .ep~r~leI YI

Geographical Index
by State, Ci ty and sneer No and Call

Name Index
by Name and Call

A no frills directory of over
411 .000 U.S. Radio Amateurs.
8V2X11 , easy to read format.
Completely updated.

Duler' / Club, inquirin welcom e
Send your order-enclosing check or
money order in U.S, do llars to

Buckmaster Publishing
70· 1 Florida Hill Road
Rrdgeueld . CT 06877 U S.A ....22ll

THE BARGAIN AT

1982-1983

AMATEUR
RADIO 0'

l .."ng.

CALL ©

DIRECTORY
$14~,~,

S ~'ooong

o •

~"' NT
U HB2>

The modern multi -band m obile anten na
- swit ch to 10 , 15, 20 or 40 meters
wi t h o ut sto pp in g t o change reso na t o rs.
Features of the Spider ' " Antenna
• T he Spider " · Antenna is less than six feet high
and the longes t resonator project s out from the
mlls t 24 inches. This give' " slim pro-
file, low height and light weight. oiiet -
in g little wind resistance and \
e l im in a t in g the need for a
spring mount. .""""
• E ach resonator is tuned to ....<.l...''''''
the desired portion of the band by
a tUllin!: sleeve which slides over thc
o utside of t he re sona tor.
• SWR is approximaterly 1 :1 a t the
select ed resonan t frequency .
• Base impedance approximat ely 50
ohms, requiring no matching mtwork.
• Id eal for use on vans. ca m pers .
motor homes, travel trailers; also
in mobile home parks, apart
ment houses and condom iniums.
The Spider " · Adapter converts
a ny mono-band antenna with a half·
inch mast into a modern tour-band antenna.
The Spider' " Maritimer' " is the ult ima te fur
marine USe. M a de o f non-magnetic stainless steel
and nickel-chrome plated bron;!."c. us ing regular
Spider'" resonators and tuning sleeves.
AccessorieS- B u m per . ball, a n gle and stud
mounts. Qu ick disconnects. RG-58A/U coa xial
cable and conn<:etors. Gro und radial systems.
Copper foil and co pper bra id ground straps.
Fo r lur t h e r information, p r ices write or call

MULTI- BAND ANTENNAS
7131 OWE NS MOU T H AVE NUE . SU ITE 46 3C

C AN O G A PA RK. CALI F . 91303
T EL E P H ON E : 12 131 341-5460 ...173

...Sl''' list o f Advl'ffis"rs on p agl' 114

The Spider Antenna
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Daisy wheel quality
without daisy wheel

expense.
You need the quality print that a daisy whed

printer provides hut the thought ofbuving onc makes your
wallet wilt. Trw St-leetriCT\l /ntcrfocc, a step-bv-sccp guide to

interfacing an IB~1 Selectric I/O Writer to your microcom
puter, will give you that quality ar a fraction of the price.
George Young, co-author of ,\ticr(){'OmtlUting magazine's
popular "Kilobaud Klassroo m" series, offers a low-cost al
ternative to buying a daisy wheel primer.
The Selectricr)..1 Interface includes:

e step-hy-step instructions
e tips on purchasi ng a used Sclecn-icru
e information on var ious SelectricT\l models, in-

cluding the 2740, 2980, and Dura 1041
e driver software for ZOO, 8080, and 6502 chips
e tips on interfacing techniques

Wit h The Selectric Imerface and some background in elcc

tro nirs, you can have a h igh-quali ty, low-cost, letter-quali

t y printer. Pcrals not included.

C redit card orders call TOLL-FREE l-SOJ-258-5473. Or

mail your order with pavmcnt plus 5 1.50 shipping and

ha nd li ng to: Wayne Green Inc. A ttn: Retail Book Sales,

Peterborough , NH 0.3458.
Dealer inquiries invited .
ISBNO~8006-051-4 128p,,~ $12.97
- - ------- - - --- -- -- --

o Yes, I want Se lectric Interface (RK71H8j. Enclo"",d is $12.97!X'r
copy plus $ 1.50 for shipping and handling.

o MASTER o VISA O AMEX

Card 11 Expires _

Signature _

Name

Address

City _

State and Zip _

All ,><do.. >h,pped urs if ,-,><nj:>kt< " ''"'" aJ,J,,,,,, ;, Q<v<n.
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Make A Name
For Yourself

In
Technical PUblishing.

Wayne Green Books announces a June
1, 1983 deadline for submitting manu
script proposals for the upcoming pub
lication list. Ideas for book-length
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 Writer's Guide to : Editor, Wayne
Green Books, Peterborough, NH
03458. Or call toll-free 1-800-258-5473.

• , , -
'111]:j"

MAKE IT

111M!EASY
TO• '.

SAVE
your copies of

73 Magazine
YnUT magazine libra ry is your prime reference source-keep it

handy and keep it neat with these strong library she lf boxes.
They are made of white corrugated cardboard and are d ust rests
tan t. Use the m 10 keep all your magazi nes orderly yet available
for constant reference.

Self-sticking labels <ire available for the following:
80 ,vflero 73 Magm ine lim/in Electronics
i'\,J ICnJ<;"omputmx QST I'f'r,~(Jllul O,mprllmx
inCicler CQ Byte
Deshusp Computing Ham Radio Interface Age

One box IBX 1000) is S2.00, 2 -7 boxes IBX 100 I) are SI.50 each,
and 8 or more boxes (BXIO02j are $1 .25 each. Be sure 10 specify
w hich labels we should send.

Call TOLL-FREE for cred it ca rd orders:

1-800-258-5473
Or use the order form in this magazine an d mail to:

73 Magazine
Attn: Book Sales. Pelerhorough. :'IJH n]458

o SH IPPING A;\ID HANDLl l"G C HARG ES $2.00 pe r order 0



I V\DIO BOOKSHOP

----

----

WORLD
PRESS SERVICES

_ FflE(l(£NC!ES

,'''', ' ~ -~

FOR THE
CONTESTER

THE CONTEST COQKSOOK_Th' l book .........11 lhe
secrets 01 tn a l el" e group 01 Qpel"alors wIIO lOll lhe I'sl
when the eonlesl 'esulla a'e pUbllSl>e<1 It conlalns
deta,led sugges llOflS tor lhe hrs1-t lme conTesl'" as well
as h p' for lfle edwallCeCl opera lor. DomestIC, OX. a nd
spec.all y con teslS a 'e a ll d iscussed, complele w,' h
pholog.aphs and d 'ag ,ams ShoWIng lhe equ,pment a nd
operatIng a ,ds used Dy Ihe lOP score' s. For the seflOUS
comestee BK730B $5.95.

2 NEW RTTY BOOKS
WORLD WIDE AADIO TELETYPE STATIONS IN FRE·
OUENCY OR DER_ Slh EDITION Compiled by Unl."'·
s al EIecI .onICS. Inc. Conlains 2199 I.equenciesol Sla·
lion, Iha t tl••e been Ioooed in 1982. F'eQuenc y, cen
sogn. name 01 sta lion, /TlJ country sym bol. lImeS 01
.ecepl lon a nd delalls a'e .nc luded , All lrpea 01 RTTY
s la llOflS • •e lISTed Incl udIng SC he<lul..so 82 p.essand
news age ne iea o pe.a ling on 637 frequenCleS. IneludeS
17 mel8()foloq lca l Slallo ns on 279 "equenc,es , Co.ers
a ll RTTY SI11110ns f.om 3 MHZ 10 30 MHZ. • If, mel.o.
go.ernme nl . mi lilary. d iplo mat ic, co. e 's an se.... Ices.
Th' s IS the meet lIC<;u,a le RTTY lis t the,e is .ndll m USl
1o, lhe senous ATTY enlhus iasl . 6K 1270 S10 .95.

WOR LDWID E RADIO TELETYPE CALL S IGN LIST OF
UTILI TY STATIONS-8Th EDITIO N Compiled by Uni.e.·
s al Electro nics, Inc . Conta ins more Iha n 4000 ca ll
s igns in a lph a n ume.ica lo .de , . All types o f s talio na .lfe
listed . 183 u lllily eteuon mnemomcs a nd na me abb 'e·
. ia lio ns. Plus ab b... ranees to r .eg ion ai Sla les In
Aus t ,a li... Canada. USA a nd USS R. All ITU Symbols
dealgnallng coumnes .0' geog.a phlcal a,..aS. Ta ble Of
auocanon o t ", te rna llo na l call. SIgn selle a . Re . ' seCI
.ad' o .egulallo ns on ",d e nl lhca llo n 01stallo ns . Includ·
Ing lo.mll lo n 0' ca ll signs . All s .. ... 'ces lil led
9 K1271 $<1 95

70 YEARS O F AADIO TUBES AND VALV ES- br '<'.0
SIoIo.es ""G.eal. Itle bel l book On Ille tl'Slory 0 ,ad lo
lubes Inat r we a seen!' . a lred 73's lechn lC. 1ed"OO'.
W"tt.... Dy a n perl who has been in""l\f8d in ' acho
sor.c. '29. Itl.s llOOl< . 111 be ot spee,a ' .n le,eSI 10 ·'old,
lime.s "' and WIll P'O"<';00 tnose 'jQunge. M m, . "tl a
unique wnse o l lne tliSlory ol lllei. hobby. BI(1272
121 .95

THE 73
TECHNICAL

LIBRARY

ALL THREE OF THE ABOVE
ONLY $4.95 ORDER LB7365

THE 73 TEST
EQUIPMENT LIBRARY

VOL. IV IC TEST EOUIPMENT_ Beco me a I'o ub le'
sho ol lng wiza.d l HII. e a ,e 42 ncme conSl ruc tion p.oj ·
ect e 10' bU ildln!! 'e.l equl pmenl to wo,~ w,lh yOu. ha m
sta lion and In se , .Icing d, g ilal eqctpmenl . Plus a
c u mula ll. e inde x lor a ll Iou' . oiumes toe Ih.. 73 TEST
EQUIPMENT LI BRARY LB1362SI .9!). ·

AF AND DIGITAL TEST EO UIPMEN T YOU CAN
llU ILD - BK16u _ Rl t>u. , 1. lu nel 'on. &Quate w,,"e ge ...
e< a IOlS. • a "able length pul.. g.....al o<a-1oo . loIz
ma'~e., j·t . nd rt I weep g........loo,• •a liCl l.. 01(:, afl.f Sig
nal 'nl8<'lo<. 1"6 MHz synthes,ze" d lg"sl ,eado<Jls 101
eounle .s. s .....' a l eo u nl.... p'.lcale" m IC'Owa.e
metet'oere 252 page s BK10« $5 i5 '

VOL. n AU OIO FAE01JENCY TESTER$- Jam-packed
W'lfl a ll k'nds 01 audIO t.eq...,..e;y leal equipment II
you" e inlOssa.RTTY. SSTY. ale.. Ifll' !lOOk .s amuSl lar
you ... a OOOClllOOk lor n.·11 aCld ic la a nd ..xpe....-.lers.
100' LB7:l6OS195.·

VOL III AADlO FREOUENCYTESTERS - Ra ClIO f.equen·
c y wa wes. ee common dIInomln.lllOO' ot amal ... , ' adio.
Such Ilems as SWR. a nlenn. Impedance, li ne Imped·
an, ~. RF outpuT. a nd fie ld s l....gltl; oalailed inst'uclions
on leSI,ng teese Ilems In<;l udea SKIIOOI on s'gnal gen·
a.ator s , c rys ta l careeetc rs, gfld d Ip oseillalors , norse

1e ne . 810 , s . dumm y roeo e. a nd m uch m o re.
B7361 SI.95 ."

sse THE MISUNDERSTOOD MODE- by J ames B.
WIlson. Songle SoCIeband Tran,.Tun",,", Il>OuSandS 01
.,. use " e-.ery day , ye t .1 'ema,na one 01 Itle leaSI
u""e,stOOd lacel s o t amal..u, ' adlO J B Wlison
Pfnenls _al methods 01 aodaba nd general00n, a m
t)ly IIIUI I. a ted w,tn c" a rts and s.e nema llCs. WnK:r. will
_DIe lhe a mlloho ua 'eaGel' 10 conatrucl nla o wn Stele
llano generalOO' . " musl tOO' lhe IK MlC ally,se<lOUs nam
BK13S1 S!>5CI "

PAOP AGATION WIZARD'S HANDBOOK- by J. H.
N.. lson. Whe" suns po ls . iddled lhe wo rldwide com
municaTions ne lw,,",a cttbe 1940e. J ohn He ntV Nelson
looked 10 the planell tor a n a na we<, The reSlJ11 waa a
Iheo<y 01 p.opagation fo.....sTing lla-' upon inle .
planela ry a lig nmenl Ihal made lhe a ulho< lhe mosl ' e
lia ble lOfe<.:as ter in America IoCIay. Tn. llOoIc. p.fWides a n
enloghleneCl look a t communicalions pasl. pl"lISIInL a nd
I",lu'''. a s we ll as leachIng lhe a" 01 propaoal lOfl
tOfKilSting. BK1302 $6.% . '

TOOLS t:&
T ECHNIQUES

FOR E1.£CTROI"IICS

TOOLS & TE CHNIQUES FOA EL ECTRONICS _ by A A
WIC~S ,a a n eas y·lo-u nde .s la nd boo~ w,m e n fo' llle
be(l,nn,ng ~ 'I ·DuI ICle' as w..11 as It'le e Xpe<,eneed hob
Dylsl n tla l nu mctrous p,clu.es a nd deSC1lpl oons 01 Ille
sale a nd COf' K I wa ys reuee bas><; and SPeCIalized loola
101 ..leC lron lC p'OteC IS, as we ll as spec.allZed metal·
",or~ lng tooll and llle C/'lemK:al a Ids wfllCh a'e used In

."""or ShOPs 9 K730&8 « 95 '

BEHIND THE DIAL _ Th IS book e XPlaIn,. If'l Clelall,
wtlaf' 9O'ng on on all the hequencoes. t,om short._
up 10 mocrow_. It g,"IIS II'Ie .eade< a good <dea ot wl'lal
tie can lind and _ e 10 IIncl It. .nelud,ng some 01 Itle
sec,et s lallOf'l$ Sl.letl as lhe CI.A. a ncl Itle FBI.
E-.y1hong " CO\Iefed short 01 microwa~ mon.lor"'lil
At<yQf\II Inle<ealed In PUfCl'Iasing a SIlOr1 wa....__
should tle'fll a COO)' 01 Ih.s bool<. ..........Ilance. SlallOfl
Iayou l con_ahon, anlenna SVS1ems. Interlace. a""
Ine elecl,omagnellc speclfu m. a 'e includad
BK1301 $<l %

HAND BOOKS FOR
NEWl THE HAMSHACK
AMATEU R RADIO CALL DIRECTORY, 1!l112·19a) Edilion.
Compiled Dy' Jec~ A, SpIte.- N19 ICalId A St'lO~ K , Ana""
Here II .a. and a l a prIce you can aflord' A dlft"lory 01
O¥ef ooס.ס'. 'ilCllO amateurs In the Un,te<! SI.I ..s cas
locensed Dy IfIt' U.S (kw·Il. Complelely uPdated to< 1983
Easy 10 ha nd le S.... ,,11 tonn at 6K l 25-1 $1895

THE TEN METER FM HANDBOOK- by 60b He,1K9EID.
ThIs handbook haa been p"'b1lsfleCl 10 fMllp Itle len mel..
en lhus,.,1 team more a bout tne many melflods o f eon
_slona a nd Incka !ha l are used 10 ma~e ex ilt ltlg unns
wo.k belle' Join II'Ie gre. ' "!ln~e.",s " ot the wood on ten
FM aM enjOy tne ta nlaslic amount ottun in eomm unl·
caTing Wllh amale u' SlaTions wo . ldwide On te n mete.
FM BK1190$<I 95 ,'
THE COMPLET E S HORTWAVE LISTENER'S HAND·
BOOK, 2nd EDITION by Han k B..nn ett a nd Ha rry L.
Helm s , This comprehenai.e volume conlains load. 01
new Info.maTion f.om all o .e. the wo. ld on t he lalesl
de .elopmenlS in SWL technoiog y clubs , assocla lions.
prac lice, .nd s tal lona , A tho.ough guide 10 Slellona o f
Ihe wo . ld by gene,a l <;onlin"nla l a.ea and f.eQuenc y Is
Included BKI2.' S9 95
THE PAACTICAL HANDBOOKOF AMATEUR RA DIO FM
RE PEATERS - by B,ll Pasl",na~ WA6lTF (a utho< 01 73
Mag azInes mon lnly COlum n "'Lool" ng Wesn ThiS I' lhe
book lor lhe VHFr\JHF FMe<. comp' lfl<l lrom mal" ,al
subn" tl ed Dy o . e' a hu nd.ed ind i. id ua lS. eluD• .
organlzaTionl and aQu.pmenl manu lactureta. A "'m u"
I'Iawe"" 100' you. nam shec~ shell . BK1185 S12.95. •

EVEAYTHING YOU ALWAYS WANTED TO KNOW
A80lJT AMATEUR TELEVISION, (but __,",lel i a 11K)
- 6'1' Mlkll Stone WBIOCO. n \ls book I.II com~e
goJide to ...n ,l'IQ up )'OUt own amateur radIO lelev,soon

INTERFE RENCE HANDBOOk - b y W ill iam R. Nelson. '''.'ion. 1\ c:onl~...- A history• ....tIat equipmel'll \'OU
WA6E OG-nus t ,mel y " . ""llOOk C01IlI'. e-oe..,. Type 0/ need. """'" tl'leOr\l . came<'u. recceoeee. hON ing, 8pec11l'

THE HEW WEATHER SATELLITE HANDBOOIl, _ by Dr RFI problem ..nd g, ,,.. you 'tie solul ,ons l».s.e<l on elleels . lIOUfId ATV OX '''\l . moI:Hle FSTV. ATV repeat...
Riolp" E l . g0 . n WB800T HlI,e ,s the comple ' el y up. p.ac l,ca l e . pe"ence eo••". ,,,t. fl••ne e to TV.•&d ,O, ATV groups. Dulld,ng prorects, tesl eqUipment dealerd'-
dat&d .. nd re..sed ed it io n C<>n l a<n,ng a ll the ,nforme, hi·" . te lephone . •ad ,o lImlle u' . comme'e••1 a nd CB ree lory, II cumullliYe ;ndf!x 01(IY8r 1000 art iCleS Of' at'Nl-
t.o n on ' he mos l sopl'u. tic a led and e lfech'lI SOllell- e<l u ,prnenl. Po .." . I''''' ,n ' efler.nce ' I co. e ,ed ,n dep lfl ' '''~I TV ancI m uch more , ThIs II the _ ,1M2 edlUon
c ra ll now .n o.b, l Th' l bOO~ I ......S bOlh the e.pe. l· - ho w 10 socet.. it c ure il. wo<~ Wllfl ll'le p ub l'c , sale ly f-rom the publlsh8tl 01 Amate u. TeJev,slOff Magu ""e
..nc ed a ma ll"" sa' ell, ' e enlhus,asT a nd lfle newCOme' , p,eca u" o ns, tlo w 10 I' a in RFll ln.e l llll.'O' S. W" !ten by BK 12« $9.95
II's an ""UoCIuc"on 10 salelille wa lch lng . p.o.,d,ng all a n RFI.. xpe rt wilh 33 y"a,S 01c..pem.ne •. Ifl'l p rofus..·
1M Inlo.m a llon ,equ<redlo conl truc l a com ple le . nd Iy IlIul t' a ted bOO~ 's packed w,Th prac l lu l easy·lo , WO ALD PRE S S S E RVICE FR EO UEN C IES - b y
h ,g tlly eueet.•• g.ound s la t Ion . Soi ,d ha.dwa,.. un d.... la nd 'nfor maT,o n BKI23O$8%' Thomas Ha rring to n Can 'I wa ,1 1o hea"h. e~ning

deSIgns and alil he ,nsuuc t,ons n"".. ssa .y 10 ope ' . ' e ne WI, 0 ' ••e yo u wo nd ering a boctme ne WI Iha t yo u
Ih.. eq u, pme nl a .e ,nc luded. Fo, e xpe flmenlerl wM OWNER REPAI R OF RA DIO EOUIPM ENT- b y F,an~ a,,,n'/ hea.ing? R"cei.' by RadIO Te l",ype (RTTY) ell
a ,e o pe ,. t,ng s la t,o ns , In.. boOk de ta, is a ll p.ocedure s Glass K6 RQ. He' .. 's a boOk tna t Wi ll teac n you an ap- lne wo , ld ne ws and fin anci ai happen ing s f' o m m e
n..cassa ,y to modI fy eq u ipme nl tor Ihe ne w l e " e s o t p,oacn to lrou blesnoot,ng wilno ul a sn ac ~ full o f le l l worl d ca p ito ll on a 2. nou. a day ba s is . Tn i, boO~ g'."
s paceCta l1 Amal .. u' wn lh... eerenne ac li."y ,..p,a · ..quipment. W, iTt e n In a na"all.e . non·malhem atical you lhe f.equ..nCles a nd Tim.. s 01 b,oadcasl o t luch
se nts a unlQu" b lend 01 InT" ' ..Sts .. ncompass"'g erec- S.lyl.., " WIll e ncour ag" you 10 ecce..ss tuliy 1I x you. o wn ne ws semces a s AP, UPI, Reule.s , TASS, VOA and
"on,cs, mel..o ,olog y a nd a s lrona ulics . J Oin Ine p". I. " 0 probl..ms 60 10 90% 01 Ihe 10m.. . E.en It you don'l London P'en. Also Inc iuded ' I a n in l.od ucl ion 10
legedl.. w In wa lch lng Ihe specracre o f earth as seen wa nt 10 I.. . you can learn a 101 aboul ho w Ihings wo.k RTTY wlm in to ,m. lIon on equ lpm.. nl , anlennas , abb.e·
I,om space o n you' o wn mo n,lo"nlil "QUlp menl a nd fa.1 Add to you, libl'a ry a nd personal e xpe rt'se . ,a! lo ns - e.e' ylh ing yo u n....dlo g..l s tarted itl RTTY
9 K1363 $8 95 " BK1310S195· BK1202 $ 795 '
· Use Ine o .d... ca.d in mis magazine o. ile mize you. ord" , on a separ a te p,ece of pape, and ma"IO: 73 Radio Boo~shop • Pele.Doro ug h NH 030'58. B.. sure 10 include c hec~ 0 '
d"\.l"led Cfedl t ea'd In lo.ma llon. No C.O.C. o .de., a~cepteCI. S 1.50 for The h ' s l boo~, $1.00 eaCh a d<l ,,,o na. boo~ 10f U.S. d..lI. e ry and lore.gn s u. lace . Fo< lo .e lg n a"mall S10.00
pe' boo~. Plea se a llo w . -6 wee~s 10 ' deli.e,y. Ouea r,o ns f&giud ,no you. o .de.? PI..ase w' ile 10 Cuslome. Se...ic e a tlt'le a bo we address. (PrIces su Dlec l lo c ha ng .. on boo~s nol
pub lished by 73 Magaz",...)

'-------- FOR TOLL FREE ORDERING CALL 1-800-258-5473----/



Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

• NOVICE LICENSE STUDY GUIDE - by Timothy M. Daniel NaRK. He' e is the most up to date novrce
guide available. It is complete with inl ormalion about learn ing Morse Code, he,s the latest FCC amateur
regu lations and the curre nt FCC app licat,Ofl forms. Th,s \!u'de IS nol a quesl'OrlianSwe, memorlzatoon
cou.s,e but rather It emphasizes Ihe pracucar Side of gel ling a ham license and pulling a slation On the
ai" It ref lec ts what the FCC expects a Novice to ~ now Without page after page of du ll theory, The most
cu rrent intormalion stil l availabl e at last year' s price. SG7357 $4.95.·

• NOVICE STUDY TAPES_ It yo u are just gett ing started in ham ,ad'o. YOU 'll f imllhese l apes Indlspen·
sable l ThIS up·fO·fhe·m lnute ,eVISIOn of lhe 73 Sfudy Course 15 Ihe pertect way to lea rn everylhing you
need 10 breeze through Ihe Novice wrlnen e.am Theory. FCC regulations, and Opelal,ng s~I IIS a,e al l
COVelec. and you' l l 00 amazed al how last you learn using Ihese lapeS!

On ce the lesl is beh ind you. these ta pes wil l go ri ght on being uselut. because Ihey a'e pac ke{j wllh the
lalest inlOl mat lo n on setting up your own ham station, and gell ing on the air

Thous ands 01 peop le have d iscovered how easy learn ing from casselle can be -order nOw and enler
the faSCina t ln\l wor ld 01 ham radiO' CT7300 sel 01 3- S15.95·

SC,enl ISls have pro....,." thai you learn l aster by I,sterllng Ihan by !eadmg because yo u can playa cas·
selle tape over and over m yOU! spare t ime-even while yoU' re d"vmg' You \let mOre a nd more Info
eaCh time you hea r II. Yo u can't prOQress w ltho ul OOl ld fundamentalS. These three hour·long tapes g've
~ou all the ba",cs yOlfll need to pass the NOVIce exam eaSi ly You' lt ha"" an un dersland,ng 01 the oa
socs wh iCh ....,1100 Invaluable to you for Ihe rest 01 your hie' Can you anord to ta ke your NOVIce e,am
W'l hout ti rst I,steni ng 10 l hese tapes?

25" WPM - CT7325 - TI\'s is 1M lape lor that small
g,o up o l overach ,eVlng hams .... 110 ....ou ldn·1be contenlto
"mply sal'sly the COde rl!<lUlf"menlS 01 Ihe Extra Class
nceose 11'5 lhe loughest lape ....e·vegot and we keep a
permanent II le 01 hams who have maslered II. Let us
kno.... whe n you're UP to speed and ....e' li Inscube your
name In 73's CW " Hall 01 Fame "

"OUTRAGEOUS"

20 + WPM-CT7320~ COde IS ....halllel5 you when yO<J
go la, lhe Extra cl ass lice nse II IS so embarrasSinlHo
pan,c oul Just because you d idn't prepare you rself .... 't h
thIS lape Though th'S IS only ontl .... ord laster, Ihe corle
groups are so d i! licuilihal YOU' ll almost I all as loop copy
Ing the FCC stcn by comparison. Use's. report thai lhey
can 'l !Jelleve ho.... easy 20 per ,eal ly 's .... ,Ih thiS fantastic
one hour tape

"THE STICKLER"

" BACK BREAKER"

Code Tapes
any four tapes for
$15,95! $4.95 each

"COURAGEOUS"

" GENESIS"

13 + WPM - CT731J- Code groups agam, al a brisk 14
per 00 you wlil be al ease ....hen you SIl do....n ,n lronl 01 Ihe
steelY""Yed gove<nment ,nstJector and he st a, ts send ing
you pla in language at only 13 pel . You need tt us e.l ra
marg,n to overcome the pan,c ....h,cll 1S unl...... sal In the
test S,l uallo ns When you'\I6 speo1 your money and l ime
to take the lest. you' l l thank hea""" you had Ih,S baCk·
br eaking lape

6 + WPM - CT7306 - Thls is the pr actice tape lor Ihtl
NOVIce and Technlc, an licenses. It is made up of ore
so lid hour of code, sent atlhe ollicial FCC slandard tnc
other tape ....e·ve he ard uses Ihese standards. so many
people flunk the code ....hen tlle~ a'e suddenly -under
p,essure- laced .... it h . characters senl at 13 wpm and
spaced lor 5 wpml. ThIS lape ' 5 nOI memOrizab le, unl ike
the zany 5 ....pm rape. since the code groups a,e enl "e ly
random ch aracters senl in groups of l ive

5 WPM - CT7305- ThiS is the begmmng tape lor people
....ho do not kno.... the code at a l l. II takes Ihem Illrough
me 2(i telle,s , 10 numbe,S and "*lcessary puncluatlon,
complete .... it h p'act ice every step 01 the .... ay using the
ne....esl blill teaching techniques . It is almoSI muac
ulous ' In one hour many people -including k ids ollen
are able to maste, tile code The ease ct itlarning g ives
ccouoence to beginners who mlglll Othe'.... ,se drop out.

~
+
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GENERAL LICENSE STUDY GUIDE
GENERAL LICENSE STUDY GUIDE-By
Timothy M. Daniel N8RK Thi s is the
complete guide to the General License,
Learning rather than memorizing is the
secret. Th is is not a question-and
answer guide that will gather du st when
the FCC issues a new test. Instead, thi s
book wil l be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
applicat ion form. Order yours today and
talk 10 the w orld. SG7358 $6.95

license study guide and novice study tapes.

New, updated editions

of our famous novice

FOR TH E NOVICE

LIBRARY SHELF BOXES- These s turdy wh i le corru ·
gated. dirl boxes each hold a full year 01 73. Microcom·
puring or 80 Micro Des lclop Computing, in Cida. With
yo ur order, requesl self-slicking labels lor any of t he
lo llowlng: 73. Mjcrocompurmg. 80 M,cro, CO. OST.
Ham RadiO Persona/Computing, Radro ElectrOnics, In·
ter/ace Age , and Byre. Order I _BX1000 _lor $2.00";
ceder 2·7- BX2002-lor S1.50 each"; order Bor more -,
BX1002_for $1 .25 each"

e Prese rve ana protect your eollecllon lor a l il el ,me'
O'der lhese handsome red binders With gold lelle" ng
S7.50 lor 1. 3 for $2U5, 6 lor S4200. {Postpaid .... ithln
USA, please add S2.50 pe r order ou tside USA .) CheC" 01
money o'ders only, no phone Or COD orders 73
8ind.l'$ . P.O. Box 512(), Philadelphia, PA 19141.

' NOTI!: - A bon addn u for B lJ:>den only.

BACK fSSUES- Cornp lele your collecl lon; many are
prime colleclables now, cfasslcs;n the l ield' A lUll cor
lecHon is an invaluable compend ium of ,adlo and elec·
lronics kno.... ledge !
73300 73 BACK ISSUE_ BEFORE JULY 1980

................" .., 5 3,00
73350 73 BACK tSSUE JULY 1980 THRU OCT , 1981

, S 3,50
73350P 73 BACK ISSUE NOV 1981 TO PRESENT

.. ." ....." .." S 3.50
73005 73 BACK ISSUE-5 YOU R CHOICE

." ....... " .." .. ..,...." ... ...., . . 510.75
73010 73 BACK ISSUE-IO YOUR CHOICE

" " .." ..." .". .5 16 00
73025 73 BACK fSSUE -25 YOUR CHOICE

" " " .." " " .." S2700
73125 73 BACK fSSUE -25 OUR CHOICE

...." .." " , "S1400
Shipping' Please adel 51,00 per magilllfle. oecers o f
ten magazines 0' t .... enty ·t ive magazines add S7.SO
per oreler.

Style X

For Your
Ham Shack
73 Magazine

Binders

Sty\<- Y

-_ . _-"-~-

W2NSD/1
_ Stvlt· W

=--
Slh'l

eaSL C AROS- 13 I urn s oul a lantasl lc se"es 01 OSL
card s al aoou t hal1lhecost 0 1 hav ing them done eue
.... he re because I hey are run as a fllI·i n bet .... een Printing
bOOks and ot ner i lem s i n the 73 Prinl Shop. 250 Slyle
W-QW0250 - tor $895 ' , 500 Slyle W-QW05OO - tor
513.95' . 250 Sty le X-OX0250 - tor $895". 500 SI~ le

X~OX05OO; 250 Style Y -OY025O-lor SB 95· . 500
S t ~l e Y-OY05OO- lor S13.95." Allo w 6-12 .... . s. lor
delivery

"Use the order card in this magazine or itemize your order on a separate piece 01 paper and mail 10: 73 Radio Booksho p e Pelerborough N H 03458. Be sure to include checkor
delailed eredll ca rd informalIon. No C.O,D, ord ers accepled. $1.50 for th e !l rs l bOOk, $1.00 each add'ltonal book for U.S. dellVe,y an d fore ign surlace, For foreign a"mail SI0,OO
per book. Pl ease aliow 4 -6 week s lor d elivery. Questions regarding your order? steese write to Customer Service at toe above address. (Pr ices subjecllo change on book s not
p ublished by 73 Magill lne ,)

'---- - -,FOR TOLL FREE ORDERING CALL 1-800-258-5473--- - --'"



RADIO BOOKSHOP
ANTEN NA BOOKS

Til" u \1ag ir' of
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TTL COO KBIlOK-by Don Lancaster, Expiains what
TTL is, how it ...o rks. and ho w to use It. Discusses prac
tical app licat ions. such as a dig ital counter and dIS
play system. event s counler, elec t,onic stop walch,
digital VOlt m et er and a dig ital t a c ho mete r .
8 Kl063 $9.50. '

CMOS COOKBOOK- by Oon Lancas ter , Oetall s the
applrcallon 01 CM OS. the low po we r log ic family
su it able lor most app lical tons p,esently dominate d by
TTL, Requi red readmg l o r eve ry seriou s d 'g it al ex·
perim enter' BK to 1 t $10 ,50,"

TVT COOKBOO K_ by Don t.aocaste r. Descri bes Ihe
use 0 1 a standard te levis'on rece IVer as a mi crop ro
cessor CRT termin al, Exp lains and describes cnarac
ret g enera tion . cu rso r cont rol and 'n terlace inform a
l ion in t ypic al. easy· to· unde rstand Lancaster style
8K l064 $995 '

IC Op·AMP COOKBOOK _ by Wa lle r G Jung Cove,s
no t onl y the basic theory o f t ~e IC op amp I ~ great
det ail, but al so inc lud es over 250 prac tica l c ircuit ap·
plications. l iberall y illustral ed, 592 pages, 5';' x 8 '1>,
so ftbound . 8Kl 028 $ t4 .95. "

COOK BOOKS

-

THE WELL
EQUIPPED

HAM SHACK

BOOKS

13 DIPOLE AND LONG·WIRE ANTENNAS_ b y Ed wa rd
M No ll W3FQJ. This ,s tM Ii, s t cOll ec t ion o f virlually
every type o f wire an te nna used by amateurs , Includes
dimensions, configu'ations. and deta i led const ructIOn
data for 73 d iffe,ent an tenna types Appendices
describe the construction of noise b rid ges, " ne tuners ,
and d ata on measuring resonant I requ ency, velocity
tactor, and Swr, 8 Kl0ll\ $5,50, "

I...

aEAM ANTENNA H AN OaOOK {New 5th e<!itlon) - by
Wil liam I. 0" ~ swen c Cowan. Yagi beam Iheory, Con·
strucucn and oparatwn. Informat ion on wire beams,
SWR curves and matching systems. A " must" fo r
serious oxere. BKt 197 $5,95.

MICROCOMPUTER

•

VHF ANTENNA HANDBOOK _ The new VHF Anten na
Handboo . oetails the theory, design, and ccostwcucn
of h.m dreds ot diftere,,! VHF and UH F an tennas".8
practical .book wfillen la, 1I1e average amateur who
ta kes JOy ,n bw ld mg, nollull at comp le. fo rm ulas fo, the
de sig n eng ineer. Pack ed wi th fabu lous antenna PfOJects
you can build BK736ll $5 95. '

Al l ABOUT CUBICAL QUAD AN TENNAS (2nd " d;·
1ion)~The "Classic" on Quad design . theory. con
81 ,uel ,on, and operation. N ew 2nd edition contains
new teed and rnalch ing sys tems and new d ata. BKl 1%
$5.95.•

THE RADIO AMATEUR ANTENNA HANDBOO K- All
about wire anlennas. beams. lune,s. balun". coax.
racters. SWR and towe,s, C lear and comp lete informa
tion,8K1199$6.95

SIMPLE, LOW·COST WIRE ANTENN AS FOR RADIO
AMATEURS-All new data an(l eve'yth ing you want to
+m o w aboutlow·cosl, multi·ban(l antennas, inexpallS ive
beams, " inv is ible" an tennas tor hams in '"tough'" loc a
tions. 8K12OO $6,95

CUBICAL
QUAD

• ••

HOW TO DEF END YOURSELF AGAIN ST RADAR - by 8ruce F. B~ner and James R Bodnar, a iawyer and radar
expert. Th's book gives you the ammu nitron to challenge t he radar "evtcance'' that us ually leads to a speed ing
conv ic tion , The major pa rt of the book de tai ls the inner work ings,01 radar_you'll become more of an expert Ihan
most police otncers and jUdg es. The remainder 01 t he book outlines how to d ef end yourself aga inst a speedong
ticket_the observal io ns , measu res and tes timony you must obtain to defend yourself wrtnout the help of a
lawyer. The price IS a lot less than a fine ' BK1201 $6,95, '

THE SELECT RIC INTERFACE_b y George Young. You
need the quality prin t Ihat a daisy wheel pro nter pro·
ooee bu t the thouQht 01 b uymg one meees your wallet
wilt. SELECTRICTM INTERFACE, a s te p·by-s tep gUide
to mterlaCjn~ an IB M Selec tric liO Wri tertoyou r m icro
compu ter, wrll give you tha t qualit y at a fract ion o f th e
p ric,e. George Young, co-author 01 Kiloba ud Micro co m·
pUlmg magaZ ine 's popu la r " Kilobaud Klassroo m "
ser ies, oHers a to w-co s t a lternative to buying a d aisy
wheei prin ter. SELECTRIC i NTERFACE includes: step·
by·step instructions, tips on purchasing a u sed Selec
t "c, Information on vario us Selectric models. Includ·
ing the 2740, 2980, and Dura 1041, d river software lor
ZBO, OOOOr and 6502 chips, lips on interfac ing teCh
niques. With SELECTRIC INTERFACE and some back·
groun d in elec tronics, you can have a high·Quall ty, low·
cos\, letter-quality pr inter. Petals not inCluded, BK7388
$12.97

TEXTEDIT-A Comple te Word Processing Syatem in
k it fo rm - by Irwin Rappaport TEXTEDI T is an ine.pen·
stve word processor that you Can adapt to suit yo ur
needs. from writing fo rm retters 10 large test s. It is wri t ·
ten in modules, so you can load and uSe only those por·
tions that you need, Includ ed are modules that perform
'ight justi fication. ASCII upper/lowe rcase conve rSion.
one·key phrase entering, complete ed itoria l l unc t ions.
an d much more' TEXTEDIT IS w l1 t ten in TRS·OO · Disk
BASIC , and the modu les a re doc umented in the
author's admirab ly clea r tutorta t writ ing style , Not only
does I rw in Rappaport explain how to use TEX7EDIT; he
a lso e xplains p rog' amming rectmtques Implemented
In the system. TEXTEDIT is an in expen " ve word pro·
ceesor t hat he lps you lea rn about BASiC program·
mingo 1\ is wr ilten tor TRS-80 Mode ls I and i ll wi th TRS·
DOS 2,212,3 and 321(, ' TRS-SO and TRSOOS are trace
ma,~s 01 the Rad io Shack urvrston of Tan dy Corpora·
tion, 8 K7387 $9,97

WORLO REPEATER ATLAS-Comp letel y updated, over
230 pag es 01 repeat er listings are indexed by location
and frequency, More than 50 maps pinpoint 2OOOrepea t
er locations t hroug~out the USA. Foreign list ing s in·
crc oe Europe, the Mid dle East . South America. and
Af rica, BK731 5 $2.00

THE MAGIC OF HAM RADIO _ by Je rroid Swank
WBH XR Under various ce lis lgns, W8H XR has been
heard on the ham bands si nce 1919, He has watched
amateur radio ~row from the d aysof Mode' A spa rk co i ls
to an era 01 mIcroprocessors and satell ite ccmmcmca.
tions. Jerry has responded to calls lor he lp from earth·
Quake·striekn Managua and to rnado ·ravaged Xen ia. Ant·
arctica, one o f man 's loneliest ou tposts, h as been a bit
less lonely , thanks to Jerry's t ireles s phonepatch lng ef.
fo rts , Drawing on h iS own colorfu l exoenences and
tho se o f many other hams, Jerry has compiled this wore
pic ture 01 ham radi o during the past si ~ decades,
BK7312 $4.95

A GUIOE TO HAM RADIO _ by Larry Kahaner WB2NE L.
Wh al"s Amateu, Radio all about? You Can learn the
basics of th is fascinat ing hobby with th is excel lent
beginner's guid e, It anSwerS the most frequentl y asked
questions in an eaSYilo ,ng manner, and It shows the
best wa y to go about gett ing an FCC license. A Guide to
H am Radro ,s an idea l in trod uction to a hobby enjoyed
by people around the world , BK7321 $4.95.'

40 COMPUTER GAMES FROM KILO BAUD MICROCOM ·
PUTlNG- Forty games in nine d illeren t categor ies.
Games lor large and smal l systems. and a secucn on
ceicctatoe games, Many versions 01 BASIC used and a
wide varlely of systems represented , A must for the
serious compuier g amesman. BK7381 $7.95"

COMPUTER CARNIVAL- by Richard Ram ella , Your
chil d can become a crackerjack computeflst With the
sixty TRS-BO Le",,1 II programs in COMPU TER CARNI·
VAL This la rgs·type, spira l bound book for beginners
is a veritable fu nho use o f games, g raph ics. QU izzes
and puzzles. wnnen by 80 Micro COlumnist R'ch a rd

KILOBAUD KLASSROOM _ By Geor~e Young and Pete r Ramella , the programs are challeng ing enough to en-
Sta rk , Learning e lectronics theory wrt hout practi ce isn·t sure cont inued learn ing, yet short enough to prov ide WORLD RADIO TV HANDBOOK 1983, 26TH EDITION
easy, And irs no lun to build an e lectronics proj ect that your child with the immed iate d eligh t and reward of -This boOk is the bible 01 internat ional bro adcaste rs.
you can't use. Kilobaud Klassroom the popular series mastering basiC compu ting skills, And for even greate r prOVid ing the on ly authoritative source of exact inlor-
first published in Kiiobaud Microcompullng, combines enjoymen t, get the C ARNIVAL COMPANION. a 3(l·mi· malion about broadcast ing and TV stations wo" d
theo ry with practice , This is a prac lic al COurse In digital nu te cassette containing autne p rograms in t he book wide, This 1983 edi tIon is completely reviSed. giv-
electronics, It starts oul with very s im ple e lectronics Eliminates tiresome typ ing and lei s your c hild spend ing comprehensive coverage of snort. medium arld long
prOJects, and by the end 01 the course you'lI const ruct more t ime en joying the p rograms , 8 K7389 $16 ,97 wave, 560 pages 01 VItal aspecl s 01 world hs ten<ng.
your Own working microcomputer ! B1(7386 $14.95 CC7389 Book and Ca ssette $24,97 BK l t84 $16 50

'Use the order card in this magazine 0' nemtze your order on a separate piece of paper and mail to: 73 Radi o 8ookshop • Pet erborough NH 03458, 8 e su re to include che ck or
deta i led cred it ca rd intormat ion. No C,O,D, o rders accepted. $1.50 for the l irst boOk. $1.00 each addi t ionai book lor U,S. del ivery and fo rei gn sur face , For lore ign ai rm ail $10,00
per book, Please all ow 4-6 weeks lor de livery , c ceeuces regarding your o rder? Ptease wri te to Cuslomer Service at th e above address , (Price s subject to ch ange on boo~ S not

""""""" ·'9""') FOR TOLL FREE ORDERING CALL 1-800-258-5473-------'
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KITS

FRESH S TOCK NOT SURPLUS
PiN Ne" ". M"chea Pr Nel p,

MRF412 $18.00 MRF412·2 $39,00
MRFUl 21.00 MRF421·2 5-8,00
MRF450 12.50 MRF4S0·2 28,00
MRF4 !>3 15.00 MRF453·2 3300
MRF4S3A 15.00 MRF453A·2 33.00
MRF454 16.50 MRF454 ·2 36.00
MRF454A 11.00 MRF4 54A·2 37.00
MRF4S5 14.00 MRF4 55,2 31.00
MRF45SA 13,SO MRF4 55A·2 ]0,00
MRF458 18.00 MRF458·2 39.00
MRF492 20.00 MRF492·2 43,00

PREM IUM MATCHED OUADS AVAILA BLE
VH F & UHF TRANSISTORS

t".. 1,100 "' >\,I' "" \ 1", ~ .. ".
MRF2:lf1 IS) lOW 145·11 5 13,00
MRF2,", Is) 40'011 145·175 15.00
MRF245 IFI 80'011 130-175 27.00
MRF247 IFI 80W 130·115 27.00
MRF492 IF) 70W 27·50 20.00
$01416 IFI 80'011 130175 30.00
SD1477 IF) 125 '011 130-115 37.00
S Dl 441 IF) lSOW 130-175 83.50
2N6OIl (51 15'011 130-175 7.75
2N6OI2 (51 25'011 130-175 9.75
2N6OI3 (51 lOW 130-115 975
2N6OI4 {51 40'011 130-175 13.50
hlRF644 (F) 25'011 430-411l 21.SO
MRF646 (F) 45W 430·no 24.50
MRF64& (F) 60'011 430-411l 33,SO
Techm cal ASSIstance and crcss-eere-eece
m/ormatlon on CO. PT. RF. SRF & SO PIN 's:
Ca ll our Engmeermg Dep t (6 191 744·0728
'Nt SHIP5AIAEDAY CO 0 Of VISA/MC/ Am b
""nlmum O' de.- $25.00 'Ott $3 SO Silo ng
RF Parts CatalQg A. .a,1 OEt,( & Quantity [loscounts

ORot:RS ONLY 800-8';4 -1927

73 Magazine · June,1983 115

RF TRANSISTORS

Prices and Specifications subject to
change without notice or obl igation .

HOTROD
ANTENNA
Achieve 1 or 2 db gain over ANY " wave

two meter telescopic antenna The AEA
model HR-1 Hot Rod'" anten na was
designed by Dr. 0 K Reynolds (designer 01
the tso s ore] to de l iver m Bl\ lmum
perlormance for any hand-held transceiver
With a BNC filling

The factory-tuned HR-1 is 20'll0 snorte r.
lighter and places far less stress Of! your
hand-held connector and case It w ill eaSily
handle over 25 watts of power, making it an
escenent emergency base o r m obile
antenna. In the co llapsed posit ion, the Hot
Rod antenna w ill perform like a heli cal
quarter wave

The Hot Rod antennas can be exoectee to
make the seroe improvement 10 haoo.h&ld
communications tha t the recsore brand
antennas have made to base station
operatrons Why pay more when 1!'Ie best
costs less?

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P,O. Box C·2160,
lynnwood. WA 98036
(206) 775-7373
Telex : 152571 AEA INTl

AEABr ings you the
Breakthrough!

02..
015u
010u

DyN.....IC RAMS _
4116 161( tlXlNS 8 '0' S11 ~

LOW PROfiLE SOLDER TYPE rc SOCKETS -
8 PIn 10 <tlI llIn , ( ~ !)In 1211 llln • 20CI

SArEUI'I£ rELEVISION RECEIVER

RESISTORS · 11. 'I'll_I S'llt e.- f . ... _
Slal'ld~(! V3~ . 10 (Jhm 10 33 Mev Ohm
Same value 1 - 100
5.Jme VlI~ 100 · 1000
SlI"'f V;tlw . m:x! . lIp

...SCU.....NE OUS -
MV2109 S 82 Pt>""led LIfll1 Cold
MV22Q9 S 40 5 Fool S .Q
1~1 «»l 7!l . Dl Ohm M.llchong

«lOT 10 1(If S 99 ' ra~r(lfmer S 50
(;..ud,_ $olde< 6OItll l\osln CO<e

!l3?d,allb $lI ~

POPULAR M IC RO WAVE DEVICES _
MRF 901 52 15 NEe 01135 high gamI
2N6603 lreplaces lo w norse 53.50

MRF~21 5975 Chip Caps 001
MRf 911 $2 15 ( Q5 x 11) .1$100
MBO 101 S 45 Th erm'stor
2SC2369 49c 1K (lhm (lil 2'S'1: S 74
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AWARDS

cen.ucererohlQh 'lCore 10 each ca tegory
in each stale. pro_Inca, and OXcountry

ENTRIES,

Dupe sheets ar~ ' ",qu lred for 0_"" 200
contacts. l ogs must be POsTma'ked by JUly

SCORING

FREOUE NCIES

1805 al'd f3() k....• up Trom 10_ II(\Ol' 0 '
80. 40. 20. 1~. and ' O"",Tl"'S: Novicesu",,25
kHz up from~~ge 01 Novl~ banda

Contacts "" ,t" 9-Ie"" SletKlns count 2
aso POInts eaen; Ofher, a'l:' 1 pOInl Hch
Muil iplier-!l a'e t,,1!' num bo'r 01Slall:'s.Cana·
d ian provinces. and DX counttlas wOf1<IId
Count a bonus muiliplie' fO(",_ary 209-land
STations worked,

5122

osi, OF THE MONTH

CHARLOTTE UTiN SCHOOL
IIUTIU. UOlOmTU'1l

-
WD40HD

NINE'LAND CW CONTEST
Starts: 1700 GMT June 18
Ends: 1700 GMT June 19

EXCHANGE:

ConSlK:uti_e se, ial numbe, beginn ing
"",th 001 fo llowed by sl ete, pro_lnce. or DX
country

ThiS Is ",ally an "everyboo'y WQI1< SII\Iery
body" coetest sponsored by the Jol.et Am
alaor RadiOSociel y. TM same Sl atlon may
be worked Q(ICI per band. Dpera1ing cat
"IIO'IIIS inClude SInO'e ope,ator (1 trans·
m ltter). multl-operalor II t 'ansminer). and
mctn-operatcr us ing portable field corer
ti ons wllh a ma.lmun ot two t'ansmiUe's.

10: Speneer F. R,tei'll. KC2TXI!>.
Sagamorll. Silon AnfonlO TK 78242,

WI>o says -.-:IS arer,", Interesfed In ham radIO anymore?T"'s fTIC'f""·S WInning OSL comes
from the Cl\lIfIolte laM School club sl aloon ," CharlOlle NC, The school is a pnwate.
coeducaloonal Inst"uUon toeafed on a 92-acre campus on the sout" SIOf' 01 CharlO!!e, IloC
01_ W().I.()HD. d.rectOl of 11", achool's l\am club. said lhal the card wa! ",",gned by one
01 the STudanl'" and t>e added lhal l he club IS acl iYe afld g'O*;"9 And ...." " all lhe .
memt>els. the boo!< they reQuested 'Of wlroning t he COOlesl was an oholous choice 77s
Ntw;';' liCllfl. SllIl1y Gu_.

If you tl'link you. OSL .S• wIn....... pul ., In lI/'I envelope w!H, yOllrc~ 0' a llCoOlo: lrom 7:1s
RadiO BookS/'lOp afld MOd it 10 73, Pine SIreef. PelertlClfOug" N....~~, AI'n: OSL 01 the
Month. Ent' _ whICh do not use an _elope Of do flOt specI fy a book WIll flO! be
considered,

z oneCOR R ESP'C>!"JOEN T

SUMMER SMIRK PARTY
CONTEST

Starts: ooסס GMT June 17
Ends: 2400 GMT June 19

EN TRIES.-

Entnes most be submitt ed on lha 'all ,
1961. edition of tne ollicia l SMIRK log,
Sing le copIes a'e avai lable fo ' an SASE and
photocopies may be used. Send log 'e
quests and entries postmarked by July 11th

AWARDS'

Tfophies for high·score SMIRK In fWQ
dl_iSlon s: USlCanada and l orei gn. Gef

hlicate, lor high score 10 eaCh ARAl sec
t lon and lomign stat e, province. prefecture,
Or cOll nlry.

EXCHANGE.-

SMIRK number and ARRl secliOn. 101'
etgn Sl aTe. PfO'tInce. p<"eteclure. 01 counTry.
CounT ARRl s.ac11Of\!l in l he ..a US stal"

only. KH6 and Kl 7 count as COU"'''"
Washlngl on DC cou"'s as a lIIICIoon. as
well. Ca.nad,a"s COU"l as provinces; a ll
others counl as staT". prov;nces. p<"1I'ec·
tUfes. 01 counlries

SCO RING.

Count 2 painls 100each SMIRK conlact. 1
PO,nl 101 eaet> non-SMIRK aso. Add aso
points and multiply by number 01 ARRL
eecncos. IOfaign states. provinces. and
eountries worked fO( " "al score.

The con,....., Is sp<)nS<)«!d by "'" SI>'
Meter Internation<!l RadiOClub (SMIRK). No
crossband conl actS. mutti-operalora. 01

partIal contacts are allowed. Ctoeck logs 01

dupe _s are not~

CONTESTS
Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004

WORLD COMMUNICATIONS
YEAR RnY CONTEST

Conlest Periods:
ooסס to 0800 GMT June 11
1600 to 2400 GMT June 11
0800 to 1600 GMT June 12

S\lmtnIty _ must ahoo< caillign o.

statoon. name 01 operatOl1I' and .ooress o.
same, benda used ta MPlI'llte log ia ..

quired ' 01 each bancJl. I .... POIOIS ClaImed
'01 Men blond. It>e ....._ 01 VKJZ1. Sl.
liOns \IO'(lfl<ed. lolal POI"'S ClaImed, and SIQ

""'u"S~

ENTRIES

logs must sha"" tin thiS Ofdllr) date and
'''''e lGMn. c.allslgn 01 sl ation ""orked,
SfII"lal number lI<lflt and fftClIIWId. poinlS
clal~. logs 01 multl-operatOf stations
muSl be sIgned by all operatOf5. tooel h111'
",,111\ a list ol tt>eircailligns. Incomplele log

gings are not eligIble tOf tcQrlng, logl
muSI be 'eclriVed by t"" Cont"1Commit·
tee by AugUSI 19th. Address en logs 10: W
J. Storer VIUEG. ee Pr,_ Chaf\llS Road.
French 'l FOfIISI 2OEI6. N SW . AUSlral..,

AWA RDS'
Trophies 10 Ursl ·placa si ngle- and mulli·

ope,ator eOl " es on ""arid basis donated by
Mr, Butler of the ITU, Trophies 10 to rst .place
single- and mul1i -opa,al or eotuee In VK cc
naled by ANARTS. Trophies "" ill be prasent·
ed by M,. Buller at the IREE con_entlon to
be held in Sydney bel""""n September ~t h

and 19t h. Cert ifica tes ""III be issued for
seceee- and tnlrd·p lacaent, les on a ""orld
besls 1Ir>d lor I rw. "" Innar tn aach count ry. A
certlhcatll o. partlcl pallon signed by M'.
Bullar ""ill be issued to a ll conleSlants.

SCORi NG

,1,\1 po:M" CARTO ZOt>e e llart, mUltlphed by

the nurnbe'< 01count,," w()f1<llll. mult,pll8d
by the ""mbet 0 1c;onU"""$ WO<I<tNl (8 ma.·
imum~ All".. the elxml ca1t\llaloons, world
5talions atkll00 POinls to< 'ICh " KIlL sta
lion wOtked on 20 ~'8fa, 200 points to!
eecn on '5 '""tl!~. ItI<l:JOO po,nts lor Heh
on 10 mtll",~. COYnt"e. counl as per the
ARRl lis, of count.."s. " .cepl lll81 . ach VI(,

ZL. JA. \IE. va. and WIt'. d iaUie! counts u a

separate counlry. Contacts ""nh one's o""n
coun try count 19ro points fOf multIpliers,

EXCHANGE

Sttna......mbttr ~ISto"ll ot RST. zone
".mlDef. al'ld "me ,n GMT.

T",, ;uoges' de<:iaiOn ~rdlng It>e~
Ings i" " '" COIlI"t will be li",,1 and no cor
If!'lIPO'lOefiCII ", ill be antereod 1"'0 ~""ng

tt>e same. Tha lolls baCOo'I'WJ "'" property 01
the Cont"1 CCImmlllee on complelion 01

cheock.ng.
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FONTIef!y the VKJZ~~ RTTV OX
Conlnt. the conl"l ~ 0<11""1'" end eon
dueled by the AusUal.an N.. toonal .......,!HJ.
RadIO Telep<inlll< Soc"'ly ....nll t'OPh'"
~t"" by '!'Ie seeret.,.,. 0 1 the ITU. M.
Butle< Entry elaSSeS include lI<"llle-OP
e<alot. rnultklpetatOl. end SWL Each Iii"
1101\ ....y be WOt1<ed only once pel'~. bul

may be ....on.ed on anot,*" blond tor ,,,"'
mull,ploe<s



CALENDAR SJIP&IP••
J.., 11· 12 ARRL VHF OSO Party ••l!l:l!IlP.,lUll 11-12 Wond Cornrnunlc.tlonf; V.... RTTY Contest
Jun 11-1' Summer SMIRK Party
J... ,.-Tt Hi_uncl CW Con,.., NEWSLETTER OF TH E MONTH....."-" ARRL Field O.~

.,lui 2-3 V..-...&en WOl1clw Ide eon_I-SS8 Some club ne....Ie""'... conta'n little more U.an the dale and t,me 01 the ne_'

.,1... .... ' 0 !ARU R"d'otport Champo".ftIp ~hng. lat",dues noTlceS,....:I. b ,mon l t>Iy ,equesl for mo<e member particj~

Jul15-17 ,1,5 ..~... SSTY OX Contes, lion ln club _"Ill. Bu! the 51'''1; 5 11_1 s tanets OUl lrom tnat Cfo*d like 75 wp m

Jill 30-31 V-""n W,,"'wldot Contft;I- CW in the Noviee band.

..... 0-, ARRl UHF ConI..' TI'Ie SI' f'C $II_I is ltoe monthly publicahon of the Des Mo ines Radio

Aug 111- 21 ,1, 5 ,,~__ UHF FSTV OX e.am..t Amateur. .....soc••hon. and " runs an a_age 01 20~s each issue. The

..... .,." SARTO Wotklwlcle RTTY e--t new.len ...., wl'"ch IS about the siZe of. playbill. i$ held together w ith a saddle.... DARe CototIoIlO-........ RTlY eon_, bondIng ,athel' Inan jus, s,,,,pled in one (;()I'ner. wh iCh glves.1 a Ituemaoa."~I'ke

s.p 10-11 ARA L VHF esc Pa".,. eppea' . nee . The front CO'O'<tr usullily IV.. lIftwor\< or pllOtogrllphs, lind l he

SlIp 1l)..11 en, V••.., RMllo SoclIol , SW L CoMwl IT\lIsthe~ is st"k ing 1I01IinSl lhe wl'I,te ba<;kground.

QI;l ' -' ARRL QSO Party_CW But tlle<e is mo<e good • •ulf insoOe lhe SllI f'C SIIMI. - Honest John SlIys"

QI;l ' -10 "'RRL QSO Party_PhoM bf,ng. tee h_Of 1I Don R,ckles to tne pages o t Ihe fWWSlel t..... W,lII a sure

QI;l I$_l ' "'RRL st........1tod E.....,..oc, T..t 1I,m. Honest Jot>n I"row......mo<ous blIrbs lind one-I' .......S al Ine members of the

QI;l 22-23 MF R.... SW Acttwtly W....tond c'ub. Ollie< r&gulllr fu t ure . inct\.lde " OX in l he !lOs" and " The last Word.n where- --. "'AAL S... pllt.....-CW Slra'llht ·shoohng edl lor Ron K,nton WBtMSZ turns his thoughlS loose.

.~. O"'Re eo.- l B........ RTTY eon_t The Slal 'c S/rH, alSO has te at ure .rticles on IoclII Ilams and oller. tM reade<

...... 1. _20 "'RRL Swt ; l ta k.._PhoM voIuminou. c'ub Mw' in i ts _ ..nd,ng elforl lo keep lhe membefS acn..... lind

Dec S-of "'ARL l flO........ eon_I informed

Dec 10-11 "'ARL l B........ eont.l Just liS stlltic is composed 01 mlIn, d,ff",ent frequencies mi.'ng togetl'>ef.
mlIn, IrOtC" comprise the Sfal'c ShMI. and ed,tor Kinton deseNes 'he c".d,t for
bnnging u 1I11 100ether ,nlO II coeereot whole.

To enl... your c'ub·. _S1,mer ,n 13's Newslett", o f Ihe MonthCQntesl. send

23«1, Enclose. buSIness-sIZed SASE lor ma'Y sheet to: Paula Frani<e WB9TBU. PO 1Icop, 'o 13. Pine seeet. Pele rboroug h NH Q3.C58.

results. send logs, dupe~s, lind SUm- Bo. 873. Beecher IL 60oI01 .

•,
RTTY LOOP

this s,slem. A~ with some of l he RTTY
roteeeeee we have menl ioned flefe over l toe
pelsl few months. • tll ink tllis ma, ",ell ma~1I

1I line enlry inlo compllter,zed RTTY.

Anolher CoCo devOlee Is Joe Ryan
WB5LLM o f Florence. Miss issippi. ",ho

passes along in formatioo on his RTTY
sel llp. Joe ind icates that his "rcw.cost'' Stll '
l io n IncludeS a TRs-aoc reading RTTY ort
an old CV-89A ceroocctatcr. This is 1I1ube
type boat anchor cree eee-e vintage liSan
o ld Northern unitl once had. He has COpied
all ~ inds ct RnY w ith th iS setup, IIsing an
oploiso letor to connect the demodlllatOf to
the compuler. Weil, l he re's alwa,s a way.

Not 10 be left OUI. Ihere are IIsers Of non·
68.. systems whO like 10 get I fleir two
cents in now and Ihen. Cha, les W. Hop
peSCh KDoIJ G 01 Merrill Island, Florid• . is
One Of Ihem. He has been Irying 10 get his
TRS80 Model III up 00 Rm. Again. t fle te
are severa l mtertaces avai labk! w ith d " ·
Iare nt tealures for d illere nl mone" Several
have been d iscussed here in tfle past f",w
monlhs: drop l hei, makers a line. ' am SUre
Ihallhey will be able 10 provide li terat .....e 10
help you compare, Let me know how Ihings

""" "'"Bob Worl<mlIn WAolZZN. Atlantic Beach.
North Carolina, is I ry ing 10 get cote RTTY
wilh lin old Teletype-" t.4odet 15 and • Nort....
ern R<o<l io Corwertor Type 152, Mo<let 2,

.....--r-----Fi------C--: "..c... ' IlOOl' I __ I, ,, ,
_-L-~'f-' ' $lEE....L. J

,~

Fig. I. OpfOlsollllior>. VE7CEI style.
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° TRS«lC I. II " ' g 'SI....oo I ra<lemllrl< of Tis...
<ty Corporalion

a TS-B2O FSK input, and he eree has a S\lll"
Ql:I5tior> for. tl.n. istor -OUlpul swilching to
ground. Fig , 1 show. PeI...·S I'NO ideas.

Rob La wson WB4BSZ in Pensacol• . FIor·
ida. mentions thaI he has a Color Compul er
(TRS-8QCO) lind nas been trying to oet il 0n

to RTTY. One o f Rob' s hope. ts to use the
TRS·80 gra phics on the a;r tor some
"creal ive Rm : ' Yo u know. this u o ne area
about wh ich lillie has been wrill en , and
now Ihal ASCII is legal over the air, ' e.peel
more will show up. I can vi sualize an adven
ture-Iype g alTlll wh ich wollid use back·and·
fOfl h transmissions to move Ihrough a
game, Th is sho uld be ea sier tha n a real ·
l ime game li ke Pac ·ManTM or such.

John F. Deane KA1FL from HlInover ,
Massachu set ts, i. another ColorComputer
use<. He caste hi s \/Ote for chip-of· the-year

lor the 6809. H i. reuons to.- the 6809.
housee in Ihe COCO sySlem. include the
opinions thaI thll 6809 is . versati le c hi p.
and I llal t fle COCO i. an ine. pensive. _III.

moSI RF' ·f,"" com pul er w i th 1I good
ke,booard . AI ieut tllere lite rlNl ~eys! He
ment ions l he buill·ln Inle<1l1ces for Ifle
RS232C lind 5$-50 bceee. . nd thlll the fllmi_

Iy can ...se i l "'h&n l he "'m is oct. Sounds
li ke some convincing IIrg...ments for using

Te.lIS, i , anolher 6ElOO OWner sti ll with us.
Hi . SWTP 6BOO is wait;ng 10< the cooclu·
s ioo of Ihal RTTY program we IlIlked about
a while back. II may take a while. aocrt may
be presenled tor more Ihan one s,slem at
one lime. bul il w i li be here: just hang in
Ihere,

Oillo 10 Colonel 8, J. Smith (USAF.Ret.)
W5RYW, The c~onel. who signs himself

" B. J." (shades ot M* A* S* H l. is
.nother SWTP 68lXI owne trying 10 inl er·
face his computer 10 h is am al eur stalion.

Some"'hat more adventurous is Haro ld
B. Blelh&n WB1HBO. Haro k1 is looking for a
dOOicllled mlcroprocesSOf 10 bu i ld inlO a
RTTY . ,Slt!'fTl, using I fle James ke,board as
an inpu/ device. Well , I rev iewed I fle JlImes

keybOftrd in Ihls column mlIn, months ago.
and e.cepl for ee I.CI mat il ceoect
gener. te I 'NO o f lhe ASCII control char·
acllttS and tllat the CAPS LOCK key lIfteels
mlIn, ot the symbol keys slranoely, this Is a

good keyixwd. In fllcL' am lyping Ihis c0l
umn on one. Oght now.

Anothef item ment ioned here before. Ifle
Kdobllud KllISsroom singl&-bollrd comput.
er. may well serve as l he heart of JOUf prot.
eel . Thi......11 681JD.ba.sed oomput.... is
lIvai lable fn:wn 51.... K il s . PO Bo. 209, Mt
Kisco NY 10549 Pete Sl arI< IQOAW. ltoe
propOetor up Ir-e, produces Q...ite • lew
,Iems 01",t_t /of the 68OOCfOWf1 _ lII
of which I h_ yet 10 see but woul<!like to.
Tel l h,m ~RTTY Loop~ """Iyou' You'",a1ao

going 10 r-.t some kind o f y;deo displ.a, .
My fa-.te is ltoe GIMIX oo.d. but there
. re se.....'.1. round lhese dll , S, Loo~

lIfOUnd. and good luck.
Inter/lICing compullttS with rad ios Is

a1wllYS lun, lIfId each camp liaS it s a<l¥O

ClItes. "'no\l'>ef 6800 user. Pel .... Benne"
VE7CE'. passes along Ilis falrOfile c ircuit
Peter u.- 11Ii. 10 interlace . 6O-mA loop 10

Marc I. Leavey, M.D. WA3AJ R
4006 Winlee Road
Randallstown MD 21733

I dedicate this co lumn to all Of yo.... the
readers I love 10 hear trom. wflO ha.... made
this column grow over Ifle past , i . , ....ee. I
enjOy your comml:lnts. sugges tions. and
Questions and shal l sha' l:I some o f them
forthWith

A short rote f, om N4A N, whose s ig.
natu' e is as i ll"ll ibfl:l as mine, regerdlng the
Fet>r...ary, 1983. column and variOus t,pe.
of .....::oo..d RTTY , He Sl ate., " There is
some st uff on I fle .ir thlll no on. wil l (()fly
e.cept the peopfl:l it is Inlended for:' I
agree. Bul isn'l i t fun Irying 10 decipher
such ...ndeeipflerable.? AI lessl. in •

strllf>ge sort of "'lily
Rega rd s to Bernard P, G,nsberg. M.D.

KC6P (e .-WA3WN"'~ a ph~~ in I"",il ,
prllCtil;:e and gyneeoIogy OUI In $lint.
Monica- Bernie "'lIS . lam,li.. voioe on Ille
Baillmore ...mal....... RlI<lOO Club repeater

""""" he 'Ned I'>efe In Ille Balt,more lI"
and I'm sure he I. just as fIOI', In Los
Angeles. Bernie Is 'M)ri<,ng on ,nler/king
his Slncl.... ZUl1 «"'KA TimIt. 1000) to
RTTY. I keep .....ing. Bernie. but". hurd
noIllong. W,lI keep t"" fiIlI"O POSled .
know sometllong

The 6000 crowd conllnues to be l\eafd
from- Yoo know.'.ead in rnoslol t.... oorn.
puter maglIZlnes t l'lal I"" ei<lhl-(Mt pn>
ceseces _ dead. especially t"" 6800. I
don'l know. M,ne Is st,1I going strong and
judging tram the ......blIg. ec _ ......, of
yours. Jonn H.~son welFN ~s holI
6BOO in a lotoIorota 0 1""luation oo.d. H ,.
homerniode s~I'em ...... f.... lind he " loy
ing to gO!t IliSs~tem uo on RTTY , i"lI;Ij)e....

Iy. some 01 tfle stuff prinled her. ",i' l help.
T. NICl< Hulbert j(,~N O. Lubbock.



TuN E COIl/C A PA COTO~ TO PROOUCE PEA" R,A OING O!< SCOl'E

Fig. 2, Tuning a toroid filtar.

AuD IO SOU RCE u SE lOOK ' SOL ATION
(RES'STOR FOR l OW

S".. ", " .. ". , "' PEOANCE OUT F'\JT

rJ
n o'" SIGNAL GENERATOR

SCOPE

aa .." START, NG
TOROID CAP ACI TOR

'ADDEO CAPACITOR
TO TR 'M TO

,;, FREQUENCY

ThiS brinllS bilck memories of thaI same old
Nortnem type 107 mentioned above, II was
a boat anchor, bul il copied ATTY " real
l1OQd " Sob relates Ihatlhe IiIlers for mark
and space are missing, and he wants 10Iry
to substilule for them . My presumption is
thaI you wil l be able 10 use mao1< and space
tutees similar to Ihe ones used in so many
home-brew ATTY systems. For 17Q.Hz shirt
ATTY, il really does not matter what two f,e
quencies you use as long as they are sep
arated by 170 Hz. SuI just for the sake o f
com,palibillly, lers use Ihe "slandard" lone
pair of 21250Hz mark and 2295-Hz space

All you need to lIO 10 pUI suCh a filler
logelM, Is pa,allel a coil, typica lly an
aa..mH loroid Ihat can be purchased from
many mail",de' suppliers, and a capac itor
of llle apcroprtate value to resonate alIne
desired frequency. Fo' 2125 Hz, Ihis is nom

Inally 0.056 uF, and for 2295 Hz. 0.056 uF
plus a lad, These values are slart ing ones.
Add capacitance a lillie at a time until tha
combination resonates at the desired fre
quency. Use the setup in Fig. 2 to view the
momant dasired.

RTTY Book..

Back in the mld-l960s, when 11101 my fi'sl
ATTY station on lhe air, I went to my men
lor, Ted Fishe, W3EOV, for guidance, Afte,
diSCUSSing tre Whys and wherefores of
ATTY, Ted copied down a ust of numbers
and pressed lhem in to my trembling hands,
I don't remember how many o f Ihose num
bers, freQuencies in the HF spectrum,
panned out, but that was the Hrsf lis t 01
non·ham ATTV frequencies I eller,saw,

From thaI list, cu lled by one Indlllldue l's

listening, we have come quite a way: This
month, tha mall brought several new ATTY
frequency books, from two sources wa
have mentioned before.

The fi'aI ofle'ing is from Oliver P. Ferrel l,
whose second et!ition Guide to RTTY Frtl"
quencies Is being published by Gilfa, Asso
ciates. Inc. This book, jusl short of 200
pages. is a storehouse ot Information aboul
quite a variety of ATTY signals . It begins
with a brief bul accurate inlroduclion to
RTTY, wllh some genera l information about
venous rcrms of ATTY. There a,e some
pointed 'emarks which Ihe autror terms
"Pulling Newscasts In Perspective" which
llhink are worth paraphrasing hera,

The Am listener looking to lalch onto
the "hoI" news wl,e can expect thaI less
than ten percent of all Rm newscaS1S will
be in English and can be copied in Nort h
Ame rica. Stations transmitting Am are
not bound by published frequency lists:
they can _and dO_Change trequencree
every few months, and newscaets are nol
sent continuously_thaI mao1< signa l you

tune across IlOW may be sending what you
were looking for !ifteen minules 0' fi f teen
hours ago,

Afte' tbeee exprananons (either cream or
fat depending on your poinl ot lIiew~ comes
a list of over 5000 signals, listed In frequen.
cy order, For each lisling, information sup.
plied Inciuded frequency in kHz, callsign If
available, location if known, serv ice (fi.ed,
aercnauncat, etc.). mode (shifl, speed,
orientation), powe', and specia l remarks,
Uslings are included from 4 to 28 MHz and
feature all kinds of transmissions, from
press to ambassy to weather to traffic.

FOllowing the f requency Ilat Is a reverstl
liSl ordered by callsign. So, If yOU nea, a
cali, you can look it up and gel l he sama
kind of information as if you looked up the
frequency alone. Unfortunately, my review
copy was miss ing one set of pages-tile
one that endet! the frequency list and
began the cel lslgn Ilst - so I cannot ten you
whether or nctme stations that have no can
in the frequency list are rep'esented In the

cal lsign list , and If so, how. It I remernber
and eYfl' find oUl, I will let you all know.

A list of Z-codes fol lows the f,equency
lis ts. The z-cccee are the mililary eqcfv
alenl of Q.signals and should be familiar to
all 01 you who have ever checked into a
MAAS nel. How wei ll remembe' thedaysot
sending ZKE QAU, which rOUllh ly
t,anslates as "checking into the net (IKE)
wilh no traffic (CRU)" If you monilor mil·
itary slat ions, this list Can rende, what
millht seem lika e meaningless W ing of
tmee-ieuer codes Into a meaningful string
o f statements.

Afte' all these li stings, an art ic le is in
cluded called " Geltlng to KllOw Cyri llic : '
This is an ollerviaw of RTTY used by scvrer
stauons, whiCh employ the Cy'ill ic a lpha·
bet of the Aussian language. The basic In·
formation presented Includes the secooc
and third·,egisle, Cy,illic systems. untor
tunately. I don't think there is enough the'e
to really enable you to make much of whal
yOU will receille shou ld you tune in seen a
station, but it makes for good readino.

Finelly, a list of abbrevialions used in tha
listings clarifies any remaining queslions
you might have aboul what the book says.
All in all, th is Is a ralher complete te. t, It
sene for $9.95 and Is allaileble from Giiler
Asecctares, Inc" PO So. 239, 52 Pao1< Ave
nue, Park Aidge NJ 07656,

In past columns, we have covered sev
e,a l of lhe pub lications f'om another
source, Universal ElectronicS. Inc., and now
we haYfl two more which are described in
thla Issue of 73 untler "New Products: ' Se
sure 10 check them outseeyou next monlh
in " Rm Loop."

AWARDS
Bill Gosney KE7C
Micro-80, Inc.
2865 North Busby Road
Oak Harbor WA 98277

It is ha'd 10believe tM years which have
passed since our Ini t iai announcemenl 01
the famou e 73 Awards Portfolio. Durlnglh ls
period, we've seen Ihe program grow si g·
nificantly to become one o f the most
sought·after challenges facing amateurs
today.

Consisting of f ive domestic tocemtvee
and sl . OX acmevement prog'ams, the
awa'dS portfolio has captured tne Interest

ot a lmost everyone on lhe bands, whet he' a
rag-chewer or a b ill·t lme contester.

In the parallraphs to talloW, I am iisllng
the awards individually. Read through lhe
«nes with cecncn. The requirements a'e
nol as easy as one might li'stlmagine. We
want our award rec ipients to realize lhey
had to earn their recogn ilion, and the'efore
halle designed each awa,d 10 be somewhal
of a challenge, Here are the six OXawards

WORK THE WORLD
OX AWARD

To enhance the enjoyment of woo1<ing
OX, the eencee of 73 take special pieasure

in introducing the most complex and prob

ably lhe most soughl-after awa,d in e. is·
l ance today-Ihe green and bleck Work
lhe World OX Awa'd

1, TM WTW Awam Is available 10 licensed
amaleurs lhe wond over.

2. To be vene, all contacts muet be made
on or efter January 1, 1979, There are no
band or mode restrictions, but applicants
will be given recognition fo r singltl"biInd or
.mcee acmevements upon their request.
On ly OX countries shown on the WTW OX
listing qualify ,

3. The Work the Wor ld prog'am coretets
of si. cont inental awards (North American ,
South Amarican , Eu'opean, Ocean iC,
Asian, and African), each of whiCh Is a wor·
lhy accompl ishment on lIS own. Once ap
plication has been made for all six, the
ultlmale award, me WOrket! the World OX
Award, will be issued automallcally without
charlie. The operalo, who earns WTW reo
ogni lion has t'uly "workerl the world "

4, Requirements for the Int!ividual contlnen
lal ewards: North American Award-work 13

North Ametican countries; South American
Awam-work 12 South American countries;
European Award-work 12 European coun
tries; Oceanic Award-work taoceersccoun
lries; Asian Award-work 12 Asian count,>os;
African Award-work 12 AfrW;an countries.

5, To app~ for any of these awams, prepare
a list of claimed conleels for each conl ioont,
Iislinll al l calls i(jns in prefix order. Include dale
and time in GMT, and the band ant! mode of
~ation.

6. if you are submitting the sidh awam ap
plication, please ernphaslze this lacl to speed

prooessing of yoo.J' wrw AWard.
7.00 not send 0Sl cards ' Hall8 YOU' 1 "1l.s~

II&Iified by two amatllUffl, a ,acllo club sec
retary, or by a notary pubiic,

a Eachcontinental award hasan award fee
of $4.00 or ::!lIRCs.

OX COUNTRY CLUB AWARD
1. Sponsored by me et!itors of 73, the 73

OX Counlry Club Award is available 10

licensed amaleu's IhfOughouI the world,

\
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WAYNE GREEN BOOKS

KIWBAUD KLASSROOM
by George Young and Peter Stark
Mak.. le&ming electronics fun.nd euy. Flnt publishod ... sene in KUobaud }.1M ._."..nng. the
bookcombinm the leuning of eRfItiallheoty with practic&l. hands-onexpt"rience. Thecoune begins
with basic electronic p~ and culmlnat... in the corNruction of )'OUT own programmable
nUcrorornputer . The dil't'd inmuctlonal methods of .uthon Young &: Stark make KILOBAUD
KLASSROOM • simple ......y for you to acquire a solid background in dilCitai electronics.

BK7386 (419 pages). . • • • • . • • • .....•. . • • . • • • • •• • • • • • • • • • • •••.•. . .. . • • • . • $14.95
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THE SELECTRIC I;\ITERFACE by George Young

You ","i'd the quality prl n\lh" t .. da~ wheel printer pw\'ldo." hllt til<' thought of buying one makes
your wallet wilt. The SEI.ECTRIC - , I~TERFACE , .. stql-h)'_slq , l{' tiUl' to inl..rf"dnji; an I B ~I

Sl'l.1Ctric l iD Wrilt'r tn y'"1f mil·rtI'-~Hnl',,"'r . will giw ~~'" thllt 'lu..li ly at a fraction of the price.
Georg.. Young. co-aUlhor orK II' ,}JlJIilI .UicTOwm pu ti"l-l malo(ali lll"~ ]lopula r " Kilobaud Kla~room "

" ·ri",,. "ff..rs a low_CO'l alt..rnat i...• to bu}"inl( a dais)" w ho...,lprinl,'r. Th' SEI.ECTRIC I:-.IT ERFAC E
ind"dcs, .,I.,.. b}"-sl..p i",troct i"ns. l ip"on pu rdla.<inlo( a u.....d Sd...-trlc, infor mation 00 vanocs s..1t'(1ri<:
mudd" indurnng 1"'-' r,40, 29R0. and Oura 104 1, drh ..r software for VlO, R08O, and 6502 ..hip' . tip'
on int..rfacing t."':hni'llit'S . Wi lh l bo-- SELECTRIC 1:-'TEHFACE and ..,n>t· h.o..kj/;l'OUnd in d <'ctronics.
~'OU <:an hav.. a hi~-'lua1iI~', 1."'.--<.'011 . ktter-qualit)· primer. Pt-t1l1.. not ind tKkd .
BK73S8 (12.) pa~}. " , . , .. , .• , .••.•.............. 112.97

••

GENERAL LICE." SE STUDY GUIDE
By Timothy M . Daniel ="'SRK

This is Ihrcomplet.. IQIido- to the G<merall.ice1w. l .eaminll: ratht-r than lTK'mOIizilll/: is the--m. This
is not a qUt$\ion-and--ansv...... guide Ihat ...ill ptho-r dust ",hen the FCC~ a .......· l.,,;t . I...tead. this
booI< ",ill be a helpful refnellOl.", -..ful1of>1I: aft . ... a ham UI'II:I'ade. to c.......al, Ind uOOs up-ro.date
FCC rules and a n application fonn. Orde-r yours loday and tal k to the world .

SG7358 (87 pages) . . . . . . . . . • . . • . . . , . . , . , , , , $6.95

"-"-

NOVICE
LICENSE
STUDY
GUIDE

"-"-

NOVICE LICENSE STUDY GUIDE
By T imothy 1\1 , Daniel NSBK

Illlere is t"'-' Ill....t ul>- to-d lll.- O<lViCt' R' lidf. available . It ls "JlOpld .. with informa tion ahot, l I...."'ing
Morse codt:. ha> I"" 111lt"'l FCC IImat....r regulations a nd 1"'-' co r ,,'nt f C C application form•. Tht
R'Jide is not a qUt,<tjoniall,''''''r mt'monzatioo t"OUr<.<' bill ral t.r il t'fIJI,ha.";ze< tt... practical ,iclt- of lI:'..t .
Iinl': a ham lict>n.... and pUlling .. sta tion On the ai r . II rdl.'Ct., ",h"t tt. FCC '-""J"-'Cb a ~O\·i..., to ko<' '''
",i thout pal('-" aft"r pal':'<' of dulllhrof)·. Tht- most <:IJTT<:nl informat inn slilI available at last ~.....r's pri......
SG7357 (98 pages) • •••••••••• .••••••••••••••.•••••••.•• .• . . .• . . . . .• ... . $4 .95

TIlE ~mv WEATIIER SATELU TE HANDBOOK by Dr. Ralph E. Taggart WBSDQT
Here is the compkotdy cpdeted and~ editioo 01 the best:-sftling Wl'U11wr SGtftli... HandbocJr. _
oontaining all the Informatioo on the most~Ied and effecti'o-'t' spK'eC!'aft 00..- in orbi t. Dr.
T.ggart has VoTItten this book to SIe'I'Ve both the t:q>rrlenoed .....lPur satellite enthusiast . nd the
~. n.e booI< Is an Introduction to satellite watching, prcMding all the information required to
l.'OllStrut't a com~~.nd highly effective ground station. Sot Just ideas, but .oUd hardware d-sip
and all the Instruction fWa'" 'ry to operate theequipmer>t are included. For the thowandJ of t':llperl
menters wOO aft! operating stations, the book details all pl'Ol't'dures nooessary to modify their equip
ment for the new lIerieiI of spececreft . Amateur ........tt- salelllt~activity represents a unique blend of
interests eocornpassing ekctronics, meteorology and astronau~. Join the p rivileged few In Witching
the opectacl~ of earth as!lf'letl from spece on you r own monitoring equipmenl.

"'~~F,~~1~8~' BK7383 (132 pa~) .... . . . . . . . . . . . . . . . . . . . . •. . . . , ... , •• . . . . . ...•.• . . . . . . '8.95

FOR TOLL-FREE ORDERING CALL 1-800-258-5473
WAYNE GREEN BOOKS.PETERBOROUGH NH 03458

Itemlze)'OU1" order 1)1) I -v-rattl pi«Je of ,,",per and mal1 to Wayne Green Boob. An , Sales, Prttl,bcnoulh. NH 034.58. Be...... 10 Incl.... check OT drtall.d
....,.\it card Information. (Visa, MC OT A.'dEX .......pted.) No C.O.D. orden ac<:'epIed. All ordrn add tl .SO fOT the f1nt book.~. and handling; tl ,oo .,..,h
MIdltlona1 book; t lO,oo per book Iomgn Ilr mal1. PleMe all.... 4-6 "'..... after publbtk>Dfor~.~ "-"tlardlng your...-der? P\eue 'lVrtle 10
ClIOt.........~ at the aboo-e add....
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WORK THE WORLD OX LISTING

NORTH AMERICA vnw Soutto Of1lNmlencl " N_ call1donli GU, GC G_..,

" Nlcllragul ' 0 F_hPol","18 GW w. o.
CO B.""..... rs ....... >W Will'" FOftuN I. HA H.....
00 e.;" " ,...... .- H' Swlu.rIlncI

'a Ouadilloupe "'" A_ I.. H<I, VRI S 1 '1 mOll .at... HBO ---FO. FS SlIlnt ..,ltl" ZP P....., JD. KAt .......... TortsnIma H' V,tlea",. .......... .. G"",M JD. 7Jl Ol.InoT~
, ...

sc ClIppetton Ia. " TrInldacl.ncIT~ KIl, KH1 hk_, H....nIl, Amto'. ~ ,....... SL ..........~ an "-'I_ ~ T_n~

HH Hiitl 'CO E.,tern Ca<ol'- ~ ....."'"
H' DuoOl.II.,,"" AtIpUbllc 'CO w..temeatol.... rr Sicily

" """ 0 ............ d.... ASIA KCM, KH2 O...mlal....s 'W ........... ,GOA .... , W Swllblord t-..
kC4, KP1 N.......... .., """, ... ,aBS ....' " J.n " . yen,.. G..._mofl.y .. ....., ,.... """', U ......
m ..... AU UnlMd ,,",b Emka," ,... "_...... ..,.... U< .............
". 0.. ' .... An< ..~ 'H' "' .........1Id OZ _...,.. PIMorto Rico .., ...... lU. KH:I ......-...... ., san Ml nno
KS4, KP3. HI(' S-- lIa'* Ind .. '."lan Kill. KK4 MIdWIY IaIoIncI 0 ' ......

_eo. ev h.l" It'" KHSIC. K~"R.-f OH ,......
KY. KP2 -- ....- " a... KP6, KH5 ..- OH. .....ndl..
Ox, KP 0 ......... e.. .- KS&, KHI ~nS._ .... ...~ .....,.. .... ... .. n, KW. KHI W........nd 0' ....-.....
" eo.... HL" HY NorthK_ " ........... Islande OH -'" - " HL. Hili .....,- " P.~ .... O"-' 0' FarOIIlallInds

'" Sl PIlUII.. H5 ........ ra, VAl T"". 1u IallInd 0 ' ......
vc Newloundland, Latwadof HZn .......... " ........ .. H___
,,,. _ ....... '''''. J l ptI" " LonIH_ ....nd 5. 5 I ~

'"'0 Dtwlllnle.t JRl.l'tAI Ok...... tRyull",1&) '" WI." l-.land 50 .......
"" Atq.JMI. ~O, KA1 Ogua.... '" ClWIstmall-.land sv G._

'''' Sl Kim n ._.
'" e-(l(Nling) ....nd sv "'.,....

-~ " -, '" W.nl.n AMI sv """"'-,,,. SL VI.-nI' cMpeo d, ~ .. US MlIItaty In J. pa .. '" N....oIk l-.land sv Mou"t ..."-.... 00 ..-~ '" MKqUa.... I. ..nd " .......
'''' BrlU.n VIlgI.. ....ndI 52 BallQladMh '" Brttl.n "'-'I•• UA, UK1, 3, 4, 6 Eu'OP"'" RSF SR

'" Tu,....nd CaN:o. .. Tu''''',! .- U"'1, UK1 F,a"" Joul Land
lal. ndI UA, UK, UV, UW9-I ......tlc ASFSR '" Ollbet1 l. land UA2, UK2f' K. li"illQ'adIlc,.. ...- UOI. UKIC, 0 , K

......_,
'" OeM" 1.I.nd UB, UK, UT, UYS Ukram.-

W,K,N,'" U,,".cl SI.'-. ot UFI. UKllF, 0 , C, v ....." '"' Chrtltma.I. I. nd UC2, UK2 Whit. RSFSA
A_. 001. UKIlO "'"""" ,.. Plt<;alm 1.I.nd, LI... Ia- U05, UKSO Mold. ";.

" M..lco UHll, UKaH Turl<man I.nd, South.nd Ca... UP2, UK2B, P Lilhu."la

'" R.",". Olgado I,"nd. UII. UKI!t ..... N.' U02, UK2G,Q LalYi.

" O"nd C' '1ma.. I.I. ndl u~a, UK&J, A T.dzhlk ,.. (... T2) UR2, UK2R, T E.toni.

" J.m.lc. UL7, UK7 K.,.kh .., 8",,,...1 to Rom.lIla

'" HQ, U"lt.cl N. tlons UMa, UK8M, N Klrghll '18, YC, YO .- '" Yugos...ia.. Barbados 'SO Hong Kong '18, YC, YO C.I.ba. ZA Albania

VS9K K. ....ra .. I•. YB, YC, YO J... ZB Glb..ltar

SOUTH AMERICA vu Indl. YB, YC, YO Sum.t.. 2A Mon. co

'"' Anda man ' Nloobar YB, YC, YO W.at IrI .n '" ITU, G. .....

e, Chll. '"' Lace.dl... " N_ H. bfIdI.
,. isee M1)

cn ... EI.I., I• . xu Kh....' R..,..tJl1c '" North Cook I.l.nd
ceex Sa.. F.ll. xv Vlet... m '" Soultl Cool< ,.I. nd
caez Ju." F......ndal ><W L. os People" Dem. '" Nlu. l. l.nd AFRI CA
e . Bollvi. R.publlc ZL N_ zaal.nd
ex ._. '" ..~. ZL AuclIland' C.mpbltl A2 8ot......

" French Gu..... .. Atghanlsta.. ZL Chalhlm Illand CS Gambia
He ECllIdoI' " '''' ZL ,_.... co Mo.umblqua
HCO Ga"P"lIOIl., " 5"'. ,., ToI<et.us e N .~

H' .-"" rs ...... "" FIll l-.landl e N' ,.-
H" ll.jooN..- BS Stt La..., ... WMtam Slmoa cO2 G...... B.....

H" Malpalo l.. . W ,- en MIOIlr. I..
H" sail AncI... , Pl'ov- .", ,... oz. a --- .... zc ...... DO RepubllcoiCapa

H' P........ rc f'IoPa'. Oem. EUROPE ,-
H' ........... ....... ce Co_os

N" Sw.n I.. kolY_ ca .-.. EM Ca...ry l-.landl

" ClnalZ_ OZ. ......- co -, EM .........-,. _M .....,- CO• ...... EM "'"OA .... BH .... O....OL Fadaret RepublIc of EM Rio .. 000

" N.thlrllndI AnUIiM .... O_ 'Comino ......., " .-.... ..... '" Kuw.1t DIll. or Gannan Dan_.tic era """"m F_ncIo .. NoronhlI .., w..t " .layala Repl lb'!c En '-... Sl"_ ' Sl P.u1 - ..... ...... EA .... 'BOW e.-
m TrIndIdI' ".11Im V., - ....... EM ealaark: ....ncII '''''' '...- ...... IN -, e Replotlllc oIlrNncI "" ..........m'SlPIlUl

" .......m " Slngapcn, Abu All, EJO ..., ... '" ..-
OG Gua_la JIobI ' AtbllI" , ,.- '" GIorIoIo ....nd
n eo.taRb sc """'" '" Jua.. de NOM, EIlI'O(Nl
no 0-.. a _...

'" R.. 1IcIl.

'" ..... OCEANIA aD Iall of M.n '" T,o...11..,.. fI.lancI", a, Northam .....nd H' ........--"". .............. ., Tonga R....... OJ.QC ....... " La.............nd
..... CO South Ortt....... e.. 1'oltl1tiJl_. TImor G• ........ 'H P.ntelIIria IaIMod
YPI,lU South s..nd=ic:l'I'" C2 ,........ oI NIUnl a. 0!10...,. II"'" " "-' ~.....
..... CO South Shlttand II. "" Phllln 1_ a• 5hMlInd l-.landl 57 Sa,ch" ..
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Dat8' _

Signed: _

Award' _

Presented to Amateur Radio Stati on

Endo'sements: _

In recogn it ion of conli,med contact WIth t he
Cap ital Cit ies of 50 OX Countr ies

.YYY'!ff"~YYYYY'Y'tfY".,.,.,.,.,.,.,.,.,.,.,.,"""".,•
73 Magazine

Awards Program

BME~m~mmm~~~m3mmmmm~mmmmmmmmmmmmS8smmmms~m• •I I
~ D I
~ I

I COUNTRY i
I CLUB I• •
~ 73 Awards Program ~

• •• •
~ =l!I Number II
l!I This ce rtilies thaI Amateu' Radio Slal,on III

I Has submitted ..vidence 01 confi rmed conl acl via Amsteu, RadiO I
Ii with at least 73 DX Coun!.ies in one calends' year, iI
I!!l This station is he,eby recogniZe<:! as a bOna lide member a! 1M li!l
Ii 73 OX Counlry Club as a '''' ull of lh,. Of"',at lnll acnie,a men! IiiI• •I SIgned: DaM issued ~
lil Band: MOO..'_ _ _ _ _ _ _ _ ~

~ Annual Endor""m"nt. ~

~ .
~ ~

i I
mmmmmmmsmmmmmmmmsmmmmmmmmmffimmmmmmmmmmmmmmmm~mm

w ,.. no. ""pi;"'", d<-o"05'''''..J r" oiHI"? , . , " "" ,.. 'OM"" Baod ",io.
dwoorliud AM ",••p,om';

w..,...., .. C""lio""" =,;"" "" "" .""".",,,._ ,, ,,;,'" '. '.. _""''''001,_ "'''''' 1'''
"""'"., .....; "od

DX Decade A ward

1. Sponsored b y the eortors of 73, the
blue and black Ox Capita ls of t h8 World
Awa rd Is mace availabl e to licensed ama·
teurs tre wor ld ever.

2. To 00 va l;d, al l cl aimed contac t" mu st
be made on 0< alter January 1, 1979, Thele
are no band or mode restrict ions, bu t
special recognit ion wi ll be given for singl&
band or -eicce accomplishments If requ est ·
ed in the app lication.

3. To qual ity, applicants mus t wo llo; and

DX CAPITALS OF
THE WORLD AWARD

ant enna system ut ilized to make your ccn
tacts.

5, Do not send a SL cards! Ha_e your list
\l9rilied by two amsteurs, a loca l club
sec reta ry. or a no tary public.

6, The award fea Is $4.00 or 20 IRCs.

7.9 Magazine hereby presents this award

10 station

2. To be el il/ible fo< this award, some.elY
rigid requirements must be mill. All conects
must be made on or afte, January 1, 1900.
Only communications via SSW, RTTY, EME
(Eart h.moan-Earth), andlo r OSCAR w ill be
recognlled fo r award creeu. Co ntacts be
tween stations Ofl OSCAR and EME may be
made using any mode authorized In your
country. App licants must be cautiOned,
however, that mi xed·moda contac ts a,e no t
valid.

3. To qu al il ty, applicants m ust work a
m inimum 0110 OX countries from the WTW
OX Listing. Special recog nition wil l be

made for those exceed ing the la-country
minimum.

4, To apply, the app licant must prepare a

list of claimed contacts in callslgn prellx
orde r. Include the date and l ime in GMT, the
band and mode of operation, and a sig ned
declaration as to the type at equ ipment and

Ions of these many pionee,s in their
respectl\'ll f ields wh ich neve created many
atate-ot-the-art impro_ements in teen
nology today. The editors a! 73 wish to
recog nizg those amateurs who make pos·
mve steps toward e~pandl n-g the use o!
the ir respective mode or type ot amateur
operation. As a result , In the paragraphs to
fo llow, learn 01our latest communications
aw ard, dedicated to "communicator spe
cialists ," Both Special ty Awards are green

and b lack.
To be e il l/ ibia tor tile award, all contacts

must be madaon 0( aftar January 1, 1980. In
add it ion, only communications _ia SSW,
RTTY, EME, andlo r OSCAR satellite will be
recognized lor this award. Contacts be
tween stations on OSCAR or EME may be
mace USi"ll any authorized mode allowed
in your country. Mlxad-mode contacts,
however, are NOT _alld ,

To qualify, applicants must woli<. and
conlirm contact with each ot the 50 US

states. There are 00 band requirements, but
specific band accomplishments wil l be
recognized It requasted at the tima of ap
plication.

To app ly, applicant must prepare a list of
c laimed ccntects In a lphabet ical orde, by
state. Incl ude the date and t ime in GMT, the
blind and mode o f operation, and a signed
dacla ration 01 the type of equipment and
antenna system utilized.

Do not send a SL cards! Ha\'ll your li st
verified by two amateurs, a local rad io clUb,
0< a notary publi c. Enc lose with you r all'
p lication a S-4.00 award fee 0< 20 IRCs,

2. To be valid, al l conlacts claimed must
be made in a sin(lle caiendsl yea r (January
1 th rough December31}, beg inning January
1,1979

3. This ,ed and maroon award Is issued
for a ll phone, a ll CW, and ml xad modes.
Shou ld you w ish to recoqmze a sing le·
band or mixed·band accom p lishmen t,
me re ly state your request when submi t·
ting your app lica tion .

4. To qualify for any of the 73 OX Coun try
Club Awards, a minimum 01 73 OX coun
tries must 00 worl<ed and confirmed from
the 73 WTW (Work tile WO(!d1 OX Listing
which appears elsewhere in this column.
Once again, a ll contacts must be made In
tne sama ca landar year for which acpnca
tlon is mada.

5. Annual endorsemant stickers are avail·
abla lor aach succeeding year In which all'
plication Is made and which shows a min·
imum 01 73 count ries worked.

6, To appl y, p repa re a list of claimed coo
tacts in prefl~ cecer. Include each station's
ca llsign, date and time in GM T, moda, and
band of oparation.

7. Do not sand QSL cards! Have your list
a! contacts Vitrified by two amat eu rs, a

local club secretary, or by a notary public.
8. Award filii Is S-4.oo or 20 IRCs lor each

awa rd. Endorsements are granted lo r a filii

of SUlO or 10 IRCs,
9, For all 73 award app lications: Enc lose

your verl!led list and award flla(s) to : Bill
Gosl\llY KE7C, 13 Awards EdltO(, 2665
Nonh Busby Fload, Oak Harbor, Whidbey

Island WA 9ll277 , USA.

SPECIALTY
COMMUNICATIONS

ACHIEVEMENT AWARD
CLASS A

A significan t numbar o! amateu rs
througllout the world find thei r prima ry in
t llfest In the operation and de_elopment of
speclalty·type communications. 11 is tne et-

SPECIALTY
COMMUNICATIONS

ACHIEVEMENT AWARD
CLASS A·1

1. SponliOfed by the editO(s 01 73, this
award Is dedicated to amateurs worldwide
who take pr ide In act ive parUclpalion in the
field 01specia lty communications.

in recognition of communication wirh at l1!ast 10 f oreign countries.

~,. ""-" _
C.n;r""" " _
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THE Q·5 AWARD OF
EXCELLENCE

TEN·METER 10·40 AWARD

If you Irequent the American NOVice
bands, you will be pleased 10hear of an ex·
ciusrse awa rd lor these bands, Sponsored

by the edItors of 73, the black and maroon
0·5 Award at Exce llence Is available
to amateurs worldwide wflo meet the
requlremen ta,

To be valid, all oontacts must be madeon
or after January 1, 1979, All contacts musl
be made operallng the CW mode on tflose

frequencies assigned Ifle Americ an
Novice, Applicants are caut ioner:! tflat
power limitations are 250 WallS inpu\.
There are no band restricti ons, but ap
plicants may request special band eoecree
ment on the award if Ihe rsqcest is made at
Ihe lime of applicat ion.

To qualify, applicants must work all len
US call districts and receive no less than a
0-5 report. A val id AST might be 559, 539,
579, etc. , while an AST of 449, 349, or 479
would not quai fy

This award Is not meant to be an ever
night accomplishment. Stations meetinll
the challenge of these requ irements wi ll be
prOUd 10 disp lay this unique award de.
piciting tne excel lence and superiority of
Ifle station'S Iransmitted signal.

To app ly. O'e08,e a list of claimed cce
lacts, ioggi ll-Q eacfl contact in order of tre
US cal l district. include the station cal lslgn.
date and time In GMT, Ihe frequency uli·
nzed. and, most important , the AST as
noted on your contlrmation card, Also reo
quired is a brief desc'iption of the eteucn
equlpmenl and antenna system utmzec to
complete th is award.

Do not send aSL cards! Have your list
verified by two amateurs, a local radiOclub

What would an ewe-os program be like
without a aAP incenli'l8? With 10 mete rs at
an all- time high, tne editors of 73 take pride
In announcing tfle Ten·Met"r 1().40 Award.
Prinled in black on blue, and designed
specifica lly fo' owners of converted Cit ·
izens-Band equipment. Ihe 10·40 Award
is probably tne roughest work ed·a ll·
states award program in existence, Ask
those who have tried eurnerous limes and
failed I

Avail ab le to licensed amateurs the world
ove" Ihe award offers a cha llenge second
to nOne, To be valid, all contacts must be
made on the ten·meter band using only
"channelized" Citizens·Band eqUipment or
simi lar commercial units. Dowe, is limited
1015watts PEPoutpul. External ampl ifiers
are proh ibited.

All contacts must be made on or alter
October t. 1978, on SM, SSB, CW, or FM
modes. Mi~ed·mode contacts NOT valid

To quality for Ihls award, me applicant
must wol1< and contirm at least forty or the
50 US slates, (An endorsement will be Is·
sued if al l 50 states ere wol1<ed.)

To apply, make a ilst of contacts In
alphabetica l order by US state beginning
with Aiabama, Include the call of the ata
lion worked, Ihe date and ume in GMT, the
band and mode of operation, and a briel
descript ion of the equipment and anlenna
system uti lized,

Do not send aSL cards! Have your list
verif ied by two amateurs, a 'adio club
sec'etary. or by a notary public . The award
lee is Sol 00 or 20 lACs

Decatur: N4XXY. February 1, t979, 2\ MHz,
Mobiie: Alaska-KL7AB, January 22,1979,
7 MHz, Ancflorage, May 19, 28 MHz, Fair.
banks: and so on.

Do not send aSL cards' Have your nst ot
cla imed con tacts verified by two amateurs.
a radio c lub secretary. or by a notary publ ic.
Enclose Ihis list along with your award fee
of $4.00 or 20 IRCs.

realizes he has accompli Shed what is
probably t he greatest fea t available in
award programs today,

As with ali 73-spansOfed awards (with
the esceonce of the ten-meter incent ives).
all contacts must be made on Of afte,
January 1, 1979, to be valid,

To quality. tne appiica~ t must worJ< and
confirm a minimum ot two cilles Or lowns In
each of the !ilty US states, tor a total of 100.

To apply, prepare a fist ot claImed con·
tacts in alphabetical order , by state, As
shown beloW, include tfle full caltsign at
the station worked, the date, the band, and
the city, Beginning with Alabama, your list
wi ll lool< something like tfle follOWing ;
Alabama-W4ZZZ, March 31 , 1979, 14MHz,

in recognnion of communtcauon with 40 oj the $0 Un ited Stotes.
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1.9 MUKozine hereby presents this award

to station

Mas submitted e.idence Ihis date of having
wo'ked at least two cit ies i~ each state

of tMe United States, fo, a total ot
100 Unlled Slales cities confirmed,

Dealgned as a Dual·Worked-AII·USA ef·
fort, the editors present this maroon and
black Century cmee Aw ard 10 the most
demanding of amateur operators, The ap·
pllcant who applies tor this achievemen t

CEttTURYCITIES fiWfiRD
73 Magazine
p'esents tMe
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The Worked All USA Award, wil h ita
12·month limitation, separates tfle men
trom the boys. To date, only a few have
mastered the !l().meter band , whlie 10, 15,
and 20 have been more popu lar, Only a few
apucants neve mastered all states on 6
meters, and tOO meters has been conquered
only once. Does your station flave what It
lakes to Work Al l USA in a calendar year?

TEN·METER OX
DECADE AWARD

I. Sponsored by Ihe ed itors of 13. the

b lack-on-blue Ten-Meter Ox Decade
Award Is availab le to licensed amateurs
worldwide .

2, All contacts must be made On the
l().meter band using only channel ized con
verted cmeee-aene equlpmenl or similar·
type commercial units operating a max
imum of 15 Watts PEP output. External
ampli f iers may nol be used.

3, To be elig ible for this award, all cor
tacls nwst be made on or after October 1,
1978. Contacts may be claimed for a ll AM,
SSB, CW, or FM, M ixed·mode acccmpusti
ments are nol va lid for tms award.

4. To qual ify. the applicant must wo l1<
and conf irm al least len OX countries from
the WTW (Work the Worldj Li st ing, Endorse
menls will be given for 25, 5(), 75, and 100
counmes confirmed,

5. To apply, make a lis t of contacts
claimed, giving the calts ign of each stance
worked in prefix order. Include tne date and
time in GMT, band, mode. and a brief descrip
tion c t the equipmenl used on making each
contact. Spacial recogn it ion wilt be gl'i8!1 for
aAP mobile achievemenls,

6, Do not send OSL cards! Ha'l8 your lis t of
contacts verified by Iwo amateurs, a local
radio club S8C'etary, or by a notary publk:.
The award fee is $4.00 or 20 lACs.

Sponsored by the editors of 73, Ihe
black and maroon Worked A ll USA Award
is available to licensed amaleurs through·
out the world. To be valid , all comac ts
must be made on or alter January 1, 1979.
There a,e nO band or mode restric tions,
but sing ie·band and single·mode acccm
plishments will be recognized .

If you're looklll-Q tor an award with
challenge, this definitely is One, To qualify,
applicants must work eaCfl of tM 5() US
states wilhin the same calendar year (Jan·
uary I Ihrough December 31). Annual en
dorsements will be awarded applicants
who can verify Ihair claim,

To apply, prepare a IlsI of claimed con
tacts in alphabel ical order by state, beg in·
ning with Alabama. List tne state, Ihe can
sign of Ifle station worked. tfle date and
time In GMT, and the band and mode of op
e,ation.

00 not send aSL cards! Have your list of
cootects verified by two amateurs, a local
radio club secratary, or by a notary publ ic,

The fee for the basic award is $4.00 Of 20
IRCs: endorsements are S2,00 or 10 IRCs.

••••••
Now herearelhe fivedomestIC awards, also

being aought after by awam seekers the work!
over, These awards wenl not meant 10 be an
ovemillht venlure nor _ e they desiQoed to
duplicate any In eosterce today. Each etters
its own dag'oo of difficulty and creales a
sense of accomplishment in those who are
happy recipients.

WORKED ALL USA AWARD

centum 50 dllferent capital ci ties ot the
worki. Only capitals ot those countries
which appear on the WTW OX Lisling quat.
ify. Should a country be con tacted and ils
capital ci ty nol commnly known, you may
IISI lIon your application and Ihe awards
ecucr reee-ves the rlghl to make a final
dete,mlnatlon as to us acceptance tor
award cred it.

4. To apply, make a list of contacts made
in pre fix order. Indlcata 1M elation callsign,
dale and lime In GMT, band and mode ot
operation. name ortne capi ta l city, and the
OX country ,

5. Do not send aSL cards! Have your list
at con tacts verltied by two amaleurs, a
radio club secrelary, or a notary pub lic. The
award fee Is $4.00 or 20 taos.
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secretary, Or a notary pUblic, Enclose wilh
your applical ion the feeol$4,OOor 20 lACs.

DISTRICT ENDURANCE AWARD
II any 01 you 1....1our awards are 100 soil

for you, take a hard look at our nexlaward!
This one, in black and maroon, was
designed to appear fairly simple at
l irst glance, bul i t will drive you up
the wal l with frustraHon as II is pursuoo.
It Is known as the Distric t Endurance
Award, You' lt need to find yourself an ac
curate limepiece. as YOU'll have e~actly 60
minutes to work all 10 US call disll ic ts!
Simple, huh? Bes t time so far- Bm inutes !

Sponsored by the 73 editors , the Di~trict

Endurance Awald is oltered to l icen ~oo

amateurs lhroughoulthe world, To be Yalid,
all contacts ewst be made on Of alter Jan·
uary 1, 1979. There will be no band or mode
reSlrictlons, but il you are fortunate enough
to work these ,equirement~ on a single
band , we will be happy to recOllnize this
feat when p,oce~sing you' awa,d

One of the mOSl imporlant rutes ap
pllcab le to lh is award is thaI all contacts
muSl be made inDependent 01 nets 0' any
nat·type operation and must not be made
while any conlest is under way,

To quallly, app licants must wor!< all ten
US ca ll crstncte in one hour or less, The
lime wili commence the moment the IIrst
contact is established and end with the
time 1000goo fo ' the last district reqUi'OO.

To apply, applicants rnust prepare a
signed declaration lhat ail contacts wera
independent of net 0 ' contest operation.
Appiications must in~ludea list 01 stations
wo'ked in cali~ign order by dist'i~t. the date
and tune workoo in GMT. tne band and
moda of operation, eoe the etete.

Do not send OSL carda t Have your list o f
con tacts Yerilled by two amateurs, e iocal
'adio ~I ub secrelary, 0' by a notary publi~,

A~company ing your appl ication should be
a $4,00 award lee Of 20 lACs.

For applicants fOf the awards offered by
73: I wou ld like to give you some insight On
how we process lhe paperworl<. Upon reo
ceipt ot an application, each award 'equire
ment Is ca refully scrut inizoo to see that the
app licant has met each One to the letter. II
approved, an awa,d wor!< sheet is prepared.
The origina l copy 01 this and app licab le
award Iee is mailed 10Pelerborough NH for
the 73ert department to process. It ;s there
that your award Is given a personai touch
and later mailed to your door. A copy of the
award work eneeue mailed to the applicant
to acknowiedge rece ipt of lhe application.
(Should the appllcanl feel it neceeeery to
fo llOW up. he or she should write a letter to
lhe Assistant PUblisher, 73, Pelerborough
NH 034511. Writing directly to 73 head·
quarters will speed things up since the
awards editor does not retain you r paper·
work once lhe l&quest for issuan~e is
mailed.)

We hope you enjoy the challenges of tne
73 Awards Program and will share its rules
with your amateur friends, Whi le we hope
you all will pursue the c ojecu-es tneee
awards have to o ffer, we also hope you wi ll
send anY Information you m ighl nave on
ol her award prOllrams which have never ap
peared between the covers 01 this mag·
azine. Looking lhrough my ti les.l see where
we have gone many, many months without
dupl icating informal ion on a single award.
Our tues are getting bare. however. and it is
the inpu t 01 readers that keeps the Image ot
th is coiumn orig inal and Cmallye. If your
club has an award it sponsors, why not
share it with our thousands of readers?

OH IO WINE WEEK
The Wireless Institute of Northern Ohio

(WINO) will be on the air with a epec ial
evenlS station to commemorata Ohio Wine
Week on Saturday. June 11. and ag ain on
Sunday, June 12. On Saturday evening we
will be operal lng bet wee n 7 and 11 pm
EDST (2300Z May 10 to 0300 May 11), on
3900 MHz and 7235 MHz. On Sunday atter
noon we will be on between 11 am and 4
pm EDST (l500Z to 2OOOZ) on 7235 M Hz
and 21360 MHZ, The stallon will be loca t
ed at an actua l winery in Madison, Ohio,
using the call KeBO. and a spe~ial aSL
certi ficate will be avaiiable from: S~ott

Farnham Kfl80 . 7126 Andover Dr ive, Men'
tor OH 44060, for a legal·sized SASE and
an additional 4(l¢ (In postage or coin).

NAS MEMPHIS
ARMED FORCES DAY

In recognition 01 tha 34th annual Armed
Forces Day ce lebration, amateur radio eta
tion W40DA. located aboard Naval Air ste
tlon Mem phis, Mil li ng ton TN, will be
operating on Salurday. May 21 , from 1400Z
to 2200Z. Plans call lor cceranon on 7.230
( ±10 kHZ) . 14.280 ( ± 10 kHz} , and
21,370( ± 10 kHz) The CW frequency will be
21 .145. 146.52will be me 2m frequency, !t is
hoped that operation will be continuous on
ali bands, but check all frequenc ies to be
Sura, Special cer1ificates and OSL cards
will be ayallable to thoae who work W40 DA.
OSL 10 amateur radio station W40DA. PO
Box $4278. Milli ng ton TN 3fI054,

MICHIGAN TORNADOES
The Macomb Emergency Cornrnuruca

tion ASSOCiation will operate spectal-event
station KA8KTV in commemora tion 01
Michigan tornado season Irom 1300Z June
11, till 2100z Juna 12, They will be on
2O-metel AnY (14,060-14.090), on 2·meter

FM (146.07/,67), and On the upper General·
class phone portion of 15,4<l. and BO meters
as propagation allows. OSL wilh a carti !.
i~ ate·slzed add ressed enye lope to:
KAllKTV, Box 291, Utica M!48067. No raturn
postage nooded.

WORK THE BETHLEHEMS
W1FHPand the Hen House Gang willOlflate

on 10. 15, and 4<l meters l rom Bethlehem, Con
oecuccr. The Christmas Town, Fieid·Day
weekend, JUJl<l25 and 26. 1963.They also will
OlflateJuly9from BetnleMm, New York and
July 16 from Bethlehem, Poonsy"'anla. Awards
will be avai lab~ for working fOUl Bethlehems
Irom around the world .Send log ir>lormation
anda2O' stamp toAoberlO'NeHW1FHP, Hard
HIli Aoad, Bethlehem CT 06751.

NATIONAL HOLLERIN'
CONTEST

Cape Fear AAS, Spivey'~ Corner, North
Caro lina, will operate WB4YZF Irom
1300-2100z, June 18, from the 15th Annual
Nationa l Hollerin ' Contes t. Frequ en 
cy -phone, 7 235. ceuucete e-eneere. For
details. contact l ee Brown N40TB, 462
Shorel ine Drive. Fayetteetne "Ie 28301.

JAMBOREE IN THE HILLS
Speciai--event station WOOZ will be on

the air during the Jamboree in the Hi lls on
Ju ly 15-17, 1983. Operators lrom lhe Nor th
ern Panhand ie Rad io Club o f Whee ling,
West Virg inia. will be on 7.280 and 14.280,
± 5 kHz, and II special OSL certrecete will
be offered 10 all slatlons worked. To recelye
tne certificate, send an SASE to: Joe MC
Cready WBBCTC, 111 Chase Ave., Bridge
pori OH 431l12, The evenl is being spon-
sored by crcecceet station tNWVA 01
Wheel ing WV.

73 AWARD WINNERS

NORTH AMERICAN AWARD SOUTH AMERICAN AWARD see YB2BLI ,., WA9MTP ass DA2L1 .., HI3VAK,., WA2FYW 283 WAlGCS zrz srso ,,, IIJAOF see N1APE aee 4W·16260 ,3> WB4GAC .., 15HOA

'" "'" '" WB4GAC zaa OE2SXl ,., K4KYI aae OZl ACB .., N28FG

'" OE2SXL aas KCBAH no "'" 283 KA51UK EUROPEAN AWARD '" VE5ADO '" NI APE,,, HK5CKH zee NSACU "" KAllAL '" W4CKD '" PT90K aae IIJ AOF "" KCBRH .., YB2BU

'" W2GVX "" DK4SY '" ~OO"'- ass KBIU '" OE2SXL aze KB8CU .., N5ACU '" ,''X,
'" ~OO"'- eee HI3VAK '" WWVX '" 15HOA '" KI20 '" KAIlIIAA .., DK4SY .., PV6ABZ

'" KA51UK sea WA9 MTP '" PV1EWN '" Ht3VAK '" KA3FUR '" KA2LHO

'" IIiADF aso N1APE ,.. HKSCKH "" DK4SY '" G2VF '" N9COB ASIAN AWARD
rn ,""'u '" YB2BLI '" 0E2-2071Bl ass OA2U '" PVlDEA aso W2-eB93 ,.. KI20 "" WB3BVL

'" KAIIAR '" nzxr '" KA1CLV 260 KCBAH "" HK5CKH "" K81U '" "'80' '" WSUMP

'" OZ5EDA zsa OZlACB '" N9COB ,., PY2AAN '" K91ML aaz "'"
,., OE2SXL '" ,""'U

eeo W'<883 '" PY2AJK '" KA2LHO ,., "'AB' ,,, W2GVX aaa JM11FB '" KA60PL '" IGAOF

'" KBIU 295 PY6ABZ '" KAIJIAA 283 11ZXT '" KA60PL '" W4CKD ,., W2GVX '" PY1DWM

sea W4CKD esc ,""'U '" OFH-l000742 '" KA51UK 335 WA2KDC ,.. K91ML '" 15HOA
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". H13VAK "" "',..." '" HI3VAK m p., IOWM WORKED All USA AWARD 73CW

'" OK.($Y aca Ol,ACB '" "'.,,, '" NIAPE 10 METERS OX COUNTRY CLUB,., waeesa "" uzxr '" ....az '" "'U

'" ",U 205 YB2BU '" "',..." '" m_ , "'"'''''' ,
""""" " PV2BTR za rnACl

xo "'''''' aos N1AP'E '" nzxr ". .W-l6260
, ""'" ~ """"" " oewr " K",..y

'" "''''''' '" YB2Bl l
, ~ ea O~OR " PY2FK

WORKED ALL USA AWARD SPECIALTY COMMUNICATIONS
OCEANIA AWARD WORKED ALL USA AWARD 30 METERS CLASS A

"" 8P60V "" 15HOR MIXED BAND K3WGA (Ii.st award Inued o n t WA6VGS (OSCAR)

'" OE2SXL ace HI 3VAK

" <A>,"" " KA9JKK
the new lCl-MHl WA.RC ba nd.1 , KE1C (RTTYl

'" "20 200 OK"SV eo KAIHFN .. """
a YB2BU (RTTY)

'" "'500" '" N3ACU at .....EO' .. "N'" OX CAPITALS OF THE WOR LD". HIJAMF '" KC8RH

" W90<W so .""""" " VE3JPJ " JAWOJ
SPECIALTY COMMUNICATIONS

'" .... co, '" waeesa ID JA1VOJ " . "'" lCWI
CLASSM30 "'I3AMF " SV1MO

'" W2GV> '" "'2AAN .. ........,
'" «eo " waeesa ' ''G " nzrt " """""'" J A 1NVG '" "''''''' .. """" " "" "'" " OH" ,">WO za """'" " """"",.,

H~KH '" PV2AJK ee KA7MPJ " """"""" " """" " ,,"wo
'" ,"'. '" GN<K:S 73 sse ox COUNTRY CLUBsec .W·162llO '" uzxt 1G-METER OX DECA DE AWARD

'" KAIIAR ", veaeu WORKED ALL USA AWARD '" OJ9ze p99O) '" 18HZT

"" ,..cu '" PYIOWM '" OJ9ze (198 1) '" 111.1 .1.00 s WB8 LSV re KA31'UU
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LETTERS

Thome. Coatlog.n
Ea.t S.teuk.t NY

IOOPS

ThIs lell.... is in .nponse 10 one I wrote
which you Plb!i"...., in you. magaz'ne ,n
MatCh, 1983.

In lhe p'flViou. Ietl .... I menliOned 1""0
ope<a lors wOO _ .. on c a. supposedly ,un·
ning ham llfI" . Sinc.. this I.. tle' has bl:Ien
publish<Kl, I ha.e 'acaived many commanl,
about it.

I'ifl> t, le I me .1.1.. Iha t I neve' 'hould
ha"", ....rillen aboul il or at leasl .1IQu1d
ne_ have mentIOned the club tall. I
tllQughl lhey USing. I adm,l 1""1 I
Should not "'" WIilten Ina nil...... fhey
......a USIng.. aulIOug" ....t>en I ....as a C8 <»e<.
ator tnot al... ys teg<il), it was alt!'l(>sl
alw.ys common p'aetiCe 10 say you iIII"I!fe

Duane GrOloptlorsl KA9HKL
Sauk ClIy WI

I'eas ury, would improve tt>e s iluation. So
that wa y. il Ihe g'oup does wenl 10 do
something. they tan "pass tre 1\81"" 10 f~

nanee ,t. Then. ,I nobody wanls to do any·
th'ng (or -V ....nyl . noth'ng 's Iosl and
"membets"' COIJId 1'1.I"", a qab !IeSSion "">If>.
out blring pul in an 0I1K:e posIloon (the ho.-t~

bIe dread).

Oto well. 'I tool<S 111<01 my two ,.,.uura to
ee meellngs WI~ De a loss. I'll jusl Delillete
a,e many. rna.,.,. "'e lubs"" in llIe ..,.., same
sinl<ing boat.

I

DEATH THROES

I·... been going 10 a lO<:al ham club'S
...eIlngs lor two monlh$l'IOW. Unlortunale
ly. lhe I'I.Im club doeS oot And t!Il:In, guess
...nat? Willi. lit'll lhey tan'l get dUOfUnI$.
W,11IOuI quorums. lher.. ar" 00 eledoons.
nor can lhere be a vola on fIl:I " mem~hlp

apploealions jl;ka m,nel. Se<:ond. w,t llOut

Duane. you',., "'JM Clubs should 1M lor
fun. wilh VIrtUally no bus,,",sS .......1"'9S
711ere s~1d bfI classes on COde. I"~.
lallrS aboul DX. repe.at...-s. sho.... ...,., tfHI01
RTTY. s/ow scan. compul~. peclfflt radIO.

ct'SCUSSo'CHl' 01 llIe .rtocle' HI t/'le Ia'~sr

magiU"'~s. clu/) ".mcipallon HI con..SIS
such 11$ FNtIct o.y. DX conr~srs. sweoep.
s lakes con..,I•. 'nd SO on. a.., net 01 '''e
turkeys wno try '0 CCff'Ictucf bu,ma.. meel·
Ings and replace ·..m w,I" a "Ol-/<Hrol~

membe' atte ndanca. 1II1:I,e a re no prorect g,am chai,man. Bring in act,ve local hams
propo,alS ot p,og,ama . Then Ihe ,e a ,e Iha 10 la /A, manu f8c lu"" S. dea/e r$. h8Vfl OSL
soml:lwha t oulSpoke n, non·a ttending for ·~a'd showing s, hom~b"i!t ueBr showS. /lea
n- ml:lmoos (Includ<ng cha'le, membefs) /!!'arlrl:lIS. euel'On.raii(jaetsome'C/lon go-
WIlO appa"mti y say. "The club is dead and Ing tliere-Wayn"
lhe otticefs should s lop ~eepong ifart, loc••I·
Iy .1,,,,,'- or somerhing 10 Ih.1 ..nect..s ....
ported ~ lhe club _ (lhe edilor dol:IIa--Wl:Ill. I'm a"aid lhall,.. club is abOut 10
d ... end the lew attend'ng members (tnOSlly
ollicersl a 'e diSCUlSing SOI'<ItI"ICy (ironical
ly. l!ley need II. quorum 10 dO SOl- Whelhet or
0011,.. club will I~lty dlssolvfl is spec...
'allon, because 0fIfI olIiCfl' has pseudo-lor ·
mally ,..sig ned (ag a in. need a quo'um). And
I cannOI hoid if a ga ln, l him 10' doing so.

I WQfldl!f il nobody att ends meel ing s fo r
'n' 01 being elected to oltice. or is if bo:to
tau&e OOlhing happerls je_cepl gabl ..hen
1!Iey do go? Alte< .11. it MernS ,a lllltl" lud~

crous 10 t\a... a /ormat ..-Ilng 10 jusl gab
........ you can do II a l your .;g.

Pemaps the "',m'na!ion 0' about 75 per.
Cfl<\t 01 lhe IOffTIOII,I-. h~a the need lor 0/.
lie ..... or structured ..-t'ngs or rurwllng ill

phon.. with loomAm"" ca. il wasde<:idod 10
""nd Ih.. uni l lor ,epal, vi.lhe de ale ' it was
pu.ehased lrom. I d 'opped the uni l ilIt Ham
~iO OutletlVan Nuy. on I,.. TUl:Isday 'oI
lOwIng Ina incidenl .nd had it bal:~ " ,Ih,,'!7
deY'. operatong '0 peffectlon and al a..,..,
....!IQnal>Ie priCe. The ,.....;ce ",rlde'ted by

Dol" HRQ and Icom desO!'fVeS acclal..... 11"$

'II." in I" is day and age 10 be ...Iis hed tna
hflt "me 001. So. .... 'th th.n~s to lhe loI~s .1

HRQ . nd '0 IJI '. Tom SlIfIliing . llcom. lhis
la U.., i. made possible

8 ill Pntern.k WAstTF
saugus Col.

1 1

SOGGY VIDEO

Du,'ng t he recen t storm., two pieCes of
eleclron ic lKluipment wa nt inlo Iha "Mighly
BI IJ8 Pac iliC,"' a nd both .....a saved. The
lirSI wa ll. my Icom 1(;..2AT hand.neld. It
alipped 0 11 my bell a nd ....as lnund'led ....ilh
salt ..aler belore I COIJId ,a ir _ it. ThfI k..,.
10 .....ng It and • 15.000 Sony e 'IU-110
bfoed<;a.SI Yideo 'fICOfde< 11'1.I1 got <;aughl
by • miaguide<l wa... t,.. ned dey ..a s 10
get it. ..h... SlIII wet. intoa deionized war...
ult..sonic cle.net. In lhe CaM 0 1 rna
e'IU- 110. lhe machine ....as dissas~1e<J

and P' eIISU'" cle a rled, . 11", which it was
d'i<Kl . i 130 (leg ' ees lor 36 houl'$. I then '11.

pia ced al l tUboo" including beits. d,ives,
e iC. II haa been in service lot . monlh with
00 pl"oble ms.

Tn. HT ... s I'Iancl ltld in a simlla , ....ay.
...s hing oul .n COITosive ..It ..... Ier belore
Ina sail began to dry II.nd . I.rt n. com>sNe
~. All.... 36l1OutS of df)'ing. t,.. t,.....
mitt.... encI lone pad functIOned Pf<.lperty.

bul the f&Cfti_ WOUld only emit toilet
nooses. Aft.... a quick conSUII.hon on Ina

100% on ' he tOO-COde license.l totillily disa·
g.ee ""l1 h the ARRL ,n lheir 'PPfOllch 10
Ihis, a nd ,"'C.. IIIey retuse to pl"int .nything
but lhe silll .. , 1 01 obje<:I'on, 10 I"'" code. I
dec idoKl lO1..1my memootSh'p d le with t he
Fe b, ua ry. \963. Is s ue 01 o ST. Lo and be-

IIOld . on o. go 65. the... wilh hill. ba'e faeo
hanging OUI w.s W2NS0i1 ! A'e Ihey t>egh
ning 10see IIIe light, Wayne? or did you and
carl anea~ Iha t ooe in one lhem? Bygo!Iy. I
may ....- my membei Shop IIINt ~..eps up!

8 11 HIICkMcl WD9ttXH

_'N

1 1

I

NERVES

RETURN TO THE FOLD

I enjoyed y(l\Jr ed iio riai In the Marc h,
1983, issue 0 1 73. I had difliculty wilh code
because 0 1• nerva c ondition, nOI a mafTlOf)'
p'oblam . As • rnult, I ""as a~c luded I,om
ham 'edio. I he"", been . micro..... "'" lechn~

cl.n 'or 30 ye.rl .nd .m • 1963 g'adu. le 01
RCA. I"*titul,,.. NYC. 1.I....a~ resenled be
ing a~c luded from a wondafful hoobby be
tause 0 1 a stupid rule. I _ til IIIete .....
mo.-e UfldefSland'ng people Il l<a you In Ina
lield.

Back in 19o1.2. as a marine ,adio OP&<alor
in I,.. N. vy Oepef1menl, I OP&<aled ON c,,
CUl lS .1 apeeda '" e~cess 01 50 ..pm. On
one ~siOn. I ..as timed ower • 11I'_
monul.. PfIOOd a l M wpm, ....;Ih. total 0 1fou<
miSla~es. At Ina CIOsoo o l 'ItWll. I Ioat a" in
1","1 ;n 'adoo.nd dill 001 reg"n II unlil a
g'oup of C Be<. as~oKl me 10I..a ch lhem I"'"
codfI. Now IIIey .iI ha. .. I,.,.,i. h.m tic~"IS.

. nd I .m a 82·yaa'-old Novica. having
'lIK'eivoo my lic ..ns .. in January . 1980. I
Iho , o ug hl y a nl oy t he No vie a bands
because I tan . lw. YI lind some poor sttUg·
gling lIOUI 10 lend a /\and 10 in learning how
to com.....nicala. BeceUM 0 1 tI,.. I will not
upgrade my license unlil I join I"'" ,...~. 01
Ina .......uil...l.. Even lhen I .... ill tool< lor l/\al
N<Mce --"ng my ....sl.nee.1 ra Ih"
to you In orda< 10 MI the Slagelor 1'1.I1 i.
....lly on my mind. Way..... I am wifh you

1 1
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BEACON

RAVE REVIEW

' I

W. Kellh Hibbert KAWE
NI. n1k: CT

On J .n....ry So 1983, I pul KA1YE/B on II'IiI
. ir lrom oa,,<JlIJeCT, TI'IiI~ i. running
2 W. lIS OUlpul 10 • wrI iC1l . nlenn.a 011

26.2&' MHz. Th<l beacon oper.te. 24 hours
• d.y 'nd provides. consi.lent s lgn.1
soulce lor c hecking Oul 1().melel prop.ga
lIon. ...1Ihis lime, InelDls on FSK, but Uwilt
chlnged 10 a n . II-CW lormll soon. I .m
. Iso pulling beeCOllS 011 I and 2 mete rs .
hopefUlly by Ma y I . 1ill3.

I WOUld li"e 10 receive _ receplion ,..
porIs lrom US .nd Ganao:!illl . IT\ilII...... es
pecially Itlis summer during lhe sporadic-E
lsh or'H I" Pl se.ason. Any unu_1 propaog.a
lion not..:! woul!J alSO be 01 inlerllS l. Reeep.

lion .-port. can be ....1 10 my 1983
ClIlOOO_ ' delress, or loreign reports c.n be
senl 10 1!'Ie W1·land bu reau, C/O my C. IL

So ' . r, lne only r"ports I hav" received
'rom US .m.lellrs nue come .lter I ,it"

Quested Ihem 10 IIslen specllic. lly lor the
be.con. M.ny am. leurs , . ven lhose wno
are conslSlenlly on 10 """f_, do nol_
10 be . ...are 011!'Ie exlen" ", OX t>eaeon . y.
lem on from 28.200 10 28300 MHz. In 1!'Ie
IMI 2 monll'ls. I ",.... IOOQ..:l 0- 30 OX
(:OUnl","- in.1t conti,.,..,,, e xC8(ll Aa ia. on

,.... be, : : iL Many Ii.... I "''''''' l\ean:l II'lI
t>oaeon. S7-9, only 10 """ some SllIllSicloII
$I.1iOn ...y, ' 'Gee. 10 ""1"'" wlS greal
wl\fln n wlS open." GivfI • listen down
there , Ten mel_ is open much fflOi'e Ih.n
moSl ha ms realize. Let 's use Ihe band. See
s ll 01 you on len.

Fflnk Vogal WBSPMU
Cl'lI<oIt.. IA

I .... nl lo comrneo id~ . nd yourSI.1I lot
If'loe excellent producl """L I lind lhem
superior 10 those 01 lhe 01'* rwn mAQI
zl".,..

ISCHOLARSHIPS

ThiS is II'Ie Uttn consecul l.... year In wh ich
lhe Allanl. RadiO ClUb has been .ble 10
aw. rd sc llOlanJ'llps 10 OItSMvIng IfIIItlllUf'L

we ha.... bul" dupllclling equlpmenl 8nd
will be able 10 gel cop;es out immedilllety.
Alrf req.-I ...,tnout • C lIO, SASE. or both
win be Itorown ..... y.

I <:IOn, t>eI_ DIcl<'s ~llIiOn has
.ny rell Mnewa" v. lue;no-,it wou ld be
helpful to IhoM wno are hiving lraub.. wiln
lheir loc.1 c. ble o ptlfa lors snd espec i.'1y
he lp'ul 10 lnose whose commllnilies will
SOOn be building c. b le ayslems ,

Th" Wic hita c s bi-e syslem la nol light.
Ther" ,rS leaks on 1~.Z> MHz . 11 tMl<

IOWn. But Ok:k his promised 10 fix lnose
Ihlt e xlsl. al leasl 10 f!'le 1eI1... 0I 11'IiI law
8nd belt... Ihln Illal il I'IiI C8A All _ "''''''' 10
do is notily !'lim 01 tI'WIir e xlSllIInCIl. AJna.
I.....~ in Wic/'lita <:IOn' like l'lIvIng to coexist
wiln caDle but realIZe lhey No"". much bel·
ler silualion Ihln most. "'t leul our IQo;aI
cable operator has made helpful O\'eI1Ufes,

Dicll H_ WDIENU
PO Box 1402

Wichita itS 17201

TI'IiI All.nl. R8d iO ClUb . nnounees tnal
three cash l$5OOI compel'l ive aehQl.anhips
will be . ...If'!led 10 gradualing niOll achooI
MniOrs who will ....1... an llOef8(I,l .,;I c0l
lege or ............t1y in the lall oI 1'il63. R-eipl
ent s must be duly licensed .IT\ilII_ fedlo
opers tors . 1 the lime 01 .pplle8l1on . TI'Mo!
scholarship. are . ....rded on llll basis 01
bolh eeeeresue allalnmenl .nd outstand·
ing ellOfla.s .mll.ur rad io operalors.

for Idditlonal InloflnaliOn end appfjea.

lion lonna. ""',. 10 : PhI l Lall. WaGTS,
Secrelary, Allentl Radio Club senotIIaI'Iip
Commill... ~ Wea""""lone P,,",way,
Marien. GA 30017_

Completed .ppllcllion• • Iong wlln l!'Ie
required hlgl> achoof lranSCrlplS muSI be
pcetm....ed not Iller Ih.n July 31, 1983,

AII.nl. Radio C'ub, lne,
AII. nla QA

1__------'

FREE TAPE

I ohen gel. "I ., e.lling OX; do~ know

~I OX is"" I ., """'"' inlemupled once
_Ie in aso ...i1h. VKSllllion btl K&Ihll
...anled 10 IT\ilIke • OXcoetect ...it\'I VK~nd.

ThIt 's all line. end no problem, bull11'hen I
-..enl bact< 10 him ...111> N6HSClKH2, he SilIid
he ...eso't inlerested in Cllilomia. My . ,....
d.'d reply is " 73 lrom Guam" a nd lhen I ig.
eoee Ihe commoHon ae the y fell lile lhey
blew iI-

I suppose most Novices hll_e d r._.
lull 01 KH2iKG6 aSLs, but I sure don'l " .....
any Quanily 01 lMif cards, I c a n WOf1< J A.
and VKs a nytIme I ...a nl and, when I""
bands open.cauHa pileup in Europe, bul l
can'l gel ill KA 10 come bKI< 10 me u...... I
prelend I'm in CilII,lom;iIl end drQP IheIKH2.
AI _51 one KAl!IOl.l2 .".,"'" my fruslr.
lion. I would like 10 gel Guam in • ,_ fTIOfI

Novice logs, I . _ age one ccetect in the
Slates lor each fl.... t\oufs 0 ' operlllion.nd
Ihars rldiculOlls. f know you guys can helIf
me when Ihe band is open, Please infOfm
you ' faa ders lha l Ihe re are slate s ide c a lls
a ll ov'" Ihe wo, ld opera ling portllble !:\Ofl'l&
thing or oIlier. lind moSl would welcome .
Ull. Almosl 100 percenl o f my OSL. Silly
"TnllnkS 'Of my IIfSl Guam CQfllllct."

W.yne. we 're 00Jf !WIfe Irying, buI prOO

all/y not fof muc" Iongow. L fOf one. ...ill go
l)Kk 10 my JAs 81'1(\ VKS end say 10 nel l ...,In

''''' .taleside llUY'o.
Prw.lorI Allen N6HSClKH2

Ag..... Ou.m

TfIO$. DX snor. dOn" _now how 10 lill our.
OSL .nyway.-Wayne.

The WlcIlita Amaleur Radio Club in

viled DIck Abfa,llIm, QOfPOflle engi~ fof
Mu llimedi. CabIe'tIaJOn, I"" Wichita eabI8
Iranchise. 10 SPIIk betor. OIlrgroup a l 0Uf

o.cember 1, 1962. "-ling. Ok:k did •
Iol 01 home.orI<. and ma<Je a n e .eeI....,
~Ialion.

We recOfded nis presenlillon . nd will be
na ppy 10 make . copy .v.lI.ble 10 . nyone
who wou ld like .. copy. To obt.ln o ne,
ma,1 • C 90 cassetta . nd an SASE 10 mao

1 ........1

GUAM GROANS

lIOff*Wl'lenI 0Ir- lhan """".~ *"'" end
be call«! bt tomel!'ling 01'* ll\aIn)'QUl" own
call.

5«:ondly, I ne¥ef ITlNnf 10 gi'fe I"" im
."...ion 1",., If'loe Mercury Sidef.>l,nd ClUb
1'\"Iel'f\t$. _e .'1 il~1 <»-rat",", ...ilh nobr.,n.,

I! seem• • s if I fea lly SlfllCk • wrong
nole he fe In lhe area . nd I .poiogize for. 1I
the mass.

I slill leel, how",",,,,, Ih., If l!'Iere are a ny
.maleuf radio opefat~ wno are In lhe club
and are oper.ling illeg.lly, lhey SIlOuId

reconsidef IMir aclionL II would seem lhal
lheir ham licenses are fH lly 01 no ifTOQOf·
taflU 10 lhem if they don'.

W..,..... il seems lhal you end I are lvoool
• kind, ....." out of st. w,l" everyone
IlIse. Gueu lhat m&l<es AmetlcI whal II
is_I pl_ wtIert! you C'n dlSillgfllEl a nd
still be IffMl.

So, in closing, once . g.in I Sla le my . pol.
ogies 10 the many good operat~ in tme
S'S' who.'e ma mbers 0' lhe Me ,c ury S ide ·
band Clu b lind wish for lhem conlinued
suc<:ess in lurthe<ing 1!'Ie Improvemenl 01
CB radio

Wayne. thinks e.g.in for your l'leIp_

In YOU' January isslle, you said, "OX is
oul tneee. whe re are you?" I wou ld li ke 10
reply to pan of lha l QlJllStiOll from . possi·
ble OX point 01 view. I .m 0 _ 7.000 miles
from K.nsas SO I think I may be a OX Sl.
loon, bul I hllve two pooblerns. I WOf1< the
Novtce bands 011 10 end 15 because 1am.
Tee/lf'MoeiIn.nd ttle nea""1 FCC e xamina
lion poinl is 3.000 mileS from Illlfe. The FCC
SUle doesn'l come 10 us. I alSO """" CW
because I s incerely enjoy it

ThaI wlS problem number one. Problem
number lwo is lMI I nave . Ca li lomia " 6"
c. 11 bec.use of my address. Way ne, I ha _e
answered CO OX c a lls from a ll over Ihe
stales, fI\O$l wilh ill 559 or beller sign<tl, . nd

0l'I,.t>a~ 111 bet you __ nght lhe fi~I

" ",.. Don" be so ""sh r-_n h y._ w. yne

1 1

FCC
Marc n reQ","1by Itle ARRL ...-nk:h argued
I"al lhe LoNgue'. memberS nnoed more
lime 10 d 'scuu Ih<!I Issue .nd thll mem
bers' responses would not be cona.odered
unlit the April 21 and 22 Board Of Direclors
meelings.

In ils sl.lement, tne FCC said, "We eee-

cur . .. th'l • no-coda amlleUf radiO
license i. a COle issue for lhe .maleuf
communilY· Since ...e ....ntllllinpullrom
alT\illl_ r.dlo oper. 'or. to reUect 1IlOf·
0Ull" and d,spassion.le con.idt!rllliOn.
we will granl lhe rll<l","led e xlension 01
lime."

HAM HELP

CORRECTIONS
NO·CODE COMMENT

EXTENSION
The FCC hn e xtencec lhe deadline for

commenls on Itle eo-ecce license by 60
days. giving nams un lil June 28 10 lile
I....r suogesl iOlls.

In Febfuary, '''''CommiUion released '
Nolk:. o f Proposed Rulama",ng sell ,ng

lorfh 1...0 altern.l ives lo r 1I theory-on ly
a ma te ur license whi c h would o llef VHF
privileges similar 10 lhose 'o r Ihe present
TlH:hnician license , When lhe eeuee ...as
'ele.sed, Ihe commenl deadline w' s
daled Apri l 29, w it h reply comments due
one monlh 11I1er .

Atlhough the IUflClbla Pod<et Weal,..
erlldiO used in ,·Put 2 Melflf$ in You< SI'l in
Pod<et" (Maren, 1983, p. ~ Is no Ioogef
.v.llable tram R8diO Shack, lhe crysta~

controlled W"'lherlld io (AS no. 12·1511...ill
WOf1< """'" t>etler. II d,aws only 10 rnA,
needs no squelch, and modilicaliOn is
simple.

inductor to shih lhe c!Y1'lal ireoQ.-.cy. The
two-meler crysta l can be ..,ll« 12· or
1~MHz IUf'I(l&mer'llll . The crysla l I lise is
lrom III tcom 22A a nd his an la- MHz fun
damenlal , Add a f>.pF capacilor across lhe
2 rt .mplilier induClors . nd s prellCl or c0m

press il 10 a ch ieve m.ximum .....Sitivily.

LISter Kofb K3PJ G
Leb8non OR

W. nled: 1M manual , or. copy of iI, lor
1M Clegg Thor RF ~meter OIl llnd 1M
Heat" GFWlI . I _ ill pay POfIllOll.nd copy.
ing CQSIL

R L I.yon N8BQV
2ol25 W Il"lIlOft Ret.

0 guoMt48167

I .m In desper. le nefl'd Of• SCI'lern.liC for
1M BtlmSlooe I'*" l" n_ l_ made by sa.
t.n Ele<:ltOnlc L I ...111 reomt>urse any e x

".,-

PhlI TI rIo<' KAlM.AA
S17 H..odo1ckl

Barna IN ..711

Remove lhe 16-MHz ...e a lher cryslal . nd
,eplace It w,' h • 2·meter Irsnsmlt cryslsl
a pprox imale ly 456 kHz a bove or below the
inlended rec8lvtl frequency. II • I\anllafd
Iransmillreq.uancy does noI f. ll e.aclly~
kHz atxl¥e or below lhe inlended ,ecei,e
IfllQUIflCy, I"'" ~f delector Ir_tor..-s can
be shined .1 INS! 50 "Hz and there i. also
.... inlern81 lflmmer capacilor .nd VlIiIDIa

An error appeillfed in Ihe sc"..malic lor
"a RM EI,m inator lor Com(luler CW: ' which
willS pan oI 11'le CifCUilS fe a lure 011 page 105
o f '''''' Aprtl, 1983. Issue The junct ion 01 C2
and C3 on UI SIlOuId be grounded.

....., L Ja>*... WBlJI.O
73 Stall
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editorial by Wayne Green

W2NSD/~

NEVER SAY DIE

amid the flu, ry ol Claim. and baloney flying
around, II Is nice to see whit , 1>& eurveys
Show Is fNlly goino on.

To ach_ a statlsllcally va lid aurvey.
onecan potl as Im la aa a I_hundred peo
DIe. as you know It you ..... __ had 10 all
through a eourMl on st .llslical ....lysIS.
ThaI was not one of the more interesting
eoursas I had 10 live through In college. bu l
al INsl lhe experience did help 10 c lN,
away the ~Iique of lhal lield tor me. In
lhe 73...........,.. .... received respoo_ from
5,720 ham" whk:h Is an ove" u ll of about
t8f'l limes 11>&1 actually needed lor dePflfld.
abl e reaull.,

S ince we like to be aure tha t the conle nt
01 73 ls ,Ighl down fhe middle 01 the a lllly.

SO 10~k. one 01Ille Q....l lons had 10 do
Wllh how thla content is per~ by hams
wi th a comparison 01 how lroe content 01
Ihe olher ham mallazlnes Is percelV9d.
Here·. lhe ...ult:

Too J ua l Too
Mag Complax Right Slmpla

13 8.1 % Slul% 7.3 %
QST 2~.9 "" 62,8'/0 12,5"1,
HR 32.6"" 57.8 '4 118""
CO 7.3% 57.3 % 35 ,~%

()qy ... whal don lhal tet l us? I.ooI<lno
11..1 .1 lroe "00 compIez" column, __

"'al two of lhe ham magazines a'e luming
oll readers by ma _lng the m feel Slupid,
Mind you. tl>& material covered is net much
more comple . lhan la CO\'llfed In 73. II's just
thaI lhe ed,lors a" not ....k'ng lhe mat",aI
May ancJugh 10 understand, Ira lhe W" ling
lhal makea il comple~. no l Ille ma lerial
covered.

We h.ma, h_e anyone else. tend to be

lurned o llll we a" unable 10 underst .nd
wnat .... are Irylno to read , And _also gel

benl OUI of shape rI well'll"" _ are beino
calered to w,lh COl Ide . :end,ng COPY. whieh
brings uS to lhe "100 s imple" column , Isn"
II curlOlJa Ih.t 73 did 11'1& beat on both the
"100 6imple" and "100 complex"? No. no! a ll
1ha.1c~s ...."", )'OU r....... "beo lhal our
edltOf$ know what you wa nl and _ 10 i1

thaI !toe art k:les a 'e ne; lher condescendIng
nor 100~Ierlc In lechnk:a l la ng uage

Rem&mberlng that ",e're 'ryln\lIO be a ll
Ihlngs to IU ha ma. Il>&re Is no way to raa lly
o-t to 100% on "juI I fight. " There a ,e
a lw.ys going 10 be fIllwcor"ers trylno to
learn a bout what Is golno on who need 10
have plenty of l\afId.hoIding. so material
musl be m.de raason.bly Ilmpl•. Then
thtl re . .. 11>& sc lenllsts who ..ant 10 keep
up with lhe stalt of the art and who will
........ edmit even 10 IhemutwIs lhal any.
t1>ino ia 100 camplaz, I'm not sure lha l a ny
lhino much _ 85 % Is _ going 10 be at

tal ...ble . considenng the wide .arlety 01
ham Inlerests.

The Pflrc~lionof inle rest of artiCles ob
vloualy will rellacl in.n In'ereal. or lack 01
It, in SPend ing lroe money lor a ham mag.
azlne. Thl, brOughl a/Xlut the ne~1 ob>'loul
Question on t.... aurvey ... asking whieh
hem magazine. If any, the respondenl had
dropped durlr>g the past year. Almosl o na
Q.... rte' 01 thOse aurveyed had dropped al
lealt one h81n fnlIll&Zlne autlScnpllon, SO

lhe <legrM of int_1 of a mapazlne does
tum oul lO bea moat Signillcanilaclor, Fu,·
lher. lhedropplng of.ubscr lptlana launlur.
prlslngly para llei to 11>& Pflrcepllan lhe mag
azines .'e giving of Il>&lr , e levance to lhe
l\am reader.

The magazine dloP9lld by lhe,~ Peo"
centage of lhoae Il.lt'WI'f8CI waa Ha/fl Radio.
wtth an 11 '10 loss, Thle is consilleni with the
32.6% "100 complex" perceplion 01 lhe
magaz1flll. Qsrl loss waa MCond. running
e % and re/lectlng. one -would 1'0CJ0P0&e. thll
2a.8% '100 COff'(lII.." as welt aa tI>If 12.5%
"100 ' imple" ... and desp,le a ll 0 ' lhe
Pf"SUre to "support lhe league, I'lghl or
wrang ." CO fa red bailer wllh only a 7"" drop.

WHAT ARE YOU READING ?
The ,""lla 01 a _ t DOl i of lhe

amaleur radio community Showed tome I...
lereallno pattema. They'ra not really lur·
O'lalng. II you alop and Ihlnk about II, but

be abi& 10 copy 20 wpm l The COde I. an ab
solule snep lor me, .Iw.ys has been, eo I'm
110% In 'avor 01 gelling rid 01 ail lhe old

log.... who ..e 100 lazy 10 """ up Ihl. Skill,
one wtIictI a high paot«f1lage of you agree
ia importanl. And any Tee.... who ...e 100
busy gabbing on two meters to ta k&oll tile
fe", hours It la kes to learn lhe code won 't
be mlesed . .. rlghl1

I don't know why .... should give PfI<lDIe
two )'$lIIS 10 inCfN,.. lhel. coda speed

....... Il la kea juel • 1_ hou" 01worIL Why
not $lop codd lino lhe lazy and make il so
you can ge l your Novlc& ticket lit 5 wpm.
then one ~.r later you will have to have
pasaed you. 13 per. and. year alter thaI 20
Peo'. It ....kes a 101 01 sense 10 me. _ I
don'l IlIink you 'lllind anyone al the ARRl
O(IOOSing the COde.

ShOUldwellghl&n up that SChedula a bll?
Giving new hams a year 10 Increase Il>&lr
coda speed will only tend 10 encouraoe
lhem to P1Jt o ll pracllcino unlll the lasl
minule. So why not makelhe lasl f'IIfnule
ClOser 10 the Ilrst m'nute and not haVIIlhem
treltlno and lu" lng for eleven monlhS and
28 days belore s l. rting to p'actlc&.

I ha'ffln't 8eefl any recenl figu'es on th iS.
bul I do know thaI a good friend 01 fTlfflll ;n
New York has~ leachlno peopIa lhe
COde hom lICf.tch al 20 wpm In one_
end. BUllers agree that some people area
b<! slower .nd migi'll take a couple 01
_ kends, and some might even ha'ffl Olher
things 10 do lor one or lwo weekends whk:h
wou ld keep them lrom pracl ielng , Would a
monlh do It? Certall'lly anyone seriously In
larested In his \lam lieket can lind a f_
hours In a month to get his code speed up.

You know, cne o f the saddesl days In
amaleur radio was wilen the FCC under
Georoe Slerl lng. a ham and Cha"'nan 01the
FCC. tort:ed uS to have lhe Novice ClUS

Ilc<fnSll. The ARAllought II loolh.nd ...11
and haled n. and Sllll, as lar as I know,
doesn'l really lhlnk 01 Novlcea and Tac hs
as ...1 ham• . When' came InlO amaleur
redia. the IItSl lesl was al 13 warda per
mlnu le That ..-1'tI lhat you darned wet l
had 10 really "now IIl8 eOde and be able to
copy II . a aUiII, not Just by memorizing 11>&
characte" .nd tra nsla ting each ana as
hea rd as one does alll'ffl ",ords pe r minute.
Thill rea lly l,n·t a code Ilklll al . 11.

So ieI'. pelllion lhe FCC 10 d L>lT1J> the
~wpm teal and start rlghl out troe way ....
used toal13 wpm. Thill really proves aome
code skill. And then a month tater. 2Owpm.
ThaI way we 'll ge t ail trose darned CB&rs
off our bands .nd "00 all of the stupid
pileups on Ox, jamming on .epeaters, b..:t
language. and so on.

You know. 1\'10$1 of lhe commereial CW
cl' cu lls used to Perl< a lOf>ll al 35 wordS per
minute. It probably ta kes. lew w&akl 01
praclIC1l 10go lrom 20 to 35, bul I'm nol sure
Il\al II 100 much 10 aSk a ny ham who II
sertou. aboul 11'111 hobby. lat"l ha.. aome
lahera on 111I1. Should .... go on up 10 35
wpm for _ryone . .. a llowing perhapa I lx
monti'll to get lhe..? Or Is t hat too long? I'm
80 yea.. Old .nd as .nyone will ta ll you. my
brain II obvlouely gotng sott. but I'm aurel
can QIlI flghl on up 10 J5 per In a I_-,<a
It_alf agrea on it. And you can bel lhal ill
........ 10do lhat, I'm gotng 10 make aure l!\at
tveryone el.. who comes along lal.. ISn'l
QOlng to have to do any leal, aven II it kills
lhe hobby.

So ieI'I get loget..... and PIJI lhe no-eode
wll-hy.....ashlea where lhey belong . . .on
ce And II they w.nl to work Ox, lel 'em go
on the 2T·MHz HF band with lroe rea l of lhe
CW IIli ter.tel.

One of ou' reade" !\aa come up wilh
whlll apPfl." to be a "'on<;\1lrful Idea . He
noted 11>& strong suPWt\ of the ecce lor
amaleu, ueeeeee by • la rge part 01 the
!ltetl'lren .nd IUW8SIS lhal II Ihla really ia a
~ IlkIN, a mat ShOuld be ..
testell al regulat Int la 10 be MIre that
lroey ha'ffl nol IOSI lroeir akill. I'm recom
mending Ihat as . 'i rst ·, a te Idea.

tl anyone agrees wllh lroe majorify 01
ARRl """"beta lhal Morae~ really ia a
1'«1 ee ry SluI~ lers _ • pet lllOn 10 !toe
FCC ukmg lhat ....,.., \lam be _xam,,*,
every IWO or Ihree )'11." 10 ma _e sure lhal
1>& or she has not allpped In code sk ills, Or
would every yeal be belief? II lUre doesn't
ta_e long 10 o-t rusty al lhe coda, rlghl?
And I CIon 'llhink you wanl an."one waSiing
OU' I,me on our valuaOle ham bands """"0
managed 10 sneak Ihrough withou t know·
ir>g the COde or who has gOllen ' us ly.

YOIJ kflOW. since lhe re Is euch gene'al
agr-..enl on lhe Imporla nce of coda. per.
hapa ..... ahould stat! to la_e 11 seriouary
. nd " 01) beino eo na""by-p.amtly a bout II. Is
t~ ,...11y a ny reason why ......houldn·I ••
qui'. ""llfYone to move up a "ep In code
wllh each re·u amln.tlon? Th. t wOuld
move a ll lhe Novi<;ea a nd Tachs , who vir·
I....lly don'l "now the coda at a ll. Al live
W'Of$ per minute you fNlly don' have 10
have any code-hend llng Ilkills . •. lhe Ilkill
comes In at 13 per. nol at 11'ffl, Okay, $Olars
mak& Sure thaI we really do require Ihe
skills 11'1& m.jority agree! w& ShOuld
ha.... , . ,PIJt au' Ilkills whefe our moulhs
.... SO 10 wflla . Tech& would lhen have 10
demonal..le an I>onesl SIli.I . . . 13 worda
per minute lhe I8COfld l ime dOwn. And the
third lime lhey would be e~pecl~ 10 show
thaI they Can copy a l 20 wpm. I re.lly <Jon.,
see when, anything less IS honesl or
I.it .• . jf .... are In agreeonenl on lhe impof.

taroce ot coda.

W"I. you are uy;no (yes. I hur you), Ihls
Just me.ana Ihal everyone Can memorize th,
Bash t . PfI transi&liona, the ..ay SO many
have been dOIr>g In recenl monlha. and not
_ have to fNlly leam lroe coda. No. I'm
willing 10 pul the 'acllities 01 73 a l lhe
dlSl)OMl 01 the FCC.. . and a t our coat,
wh iCh Is a heck 01 a 101 less than they're
p. ylng nili'll now . .. and turn out computer.
g&l\llr.ted Morae-eOde tajl&S, com ple te
wllh a n e~am grading Chat! geared 10 Nch
lapa. That's a e lnetL W,'ll lust pul a/Xlul a
hundred dll'-I on.t.....lr.!YP8 conlacts
an s d isk and have a campuler piek al .....
dom a call, name. a TH, rig, and so on for
each tape, complete wllh .n Ind lvldu. 1
prlnlOUl o f Ina tape. No proOJam tor us .1
all. Wa can g nnd out dozens of WCI'I '-Pea a
day. each one "'II"'" d l!terefl t, and the
coal win be mlnlscula. If you agree lhal ....
really should gel cracking wllh Ihla code
bualness In samesl, I'll gel a bid In to lhe
FCC 10 supply the II.jlll& lor lhem or lor any
ctuba wI'lieh give lhe a~am.. II ..... go lhat
roula,

Just Ihlnl<, II ..... stOl) DUHy·tootlng
around aboullhe code and m.ke au'elhel
lIVery ham has Ii'll. skill, ev&ry one 01 ua will

If amerg",nclea ccene, ",e '" going 10 need
modern senrices. nol " hca of the 1939s.

VIVA THE CODEI

ARRL Whal WOUld hi!pperl 1Q a flIIIIlly l.e8gue

~ l4lOf"I~ oPerBlO'S II
a"lomaliOn ..... pennjllad 10 Mt In and a l·
low ITIltSSlIges 10 be sent W,'1>Ou1 ieese op
elatOrtl? The who le concept struck at the
heart 0 1 the league. Wall, he,. we are 33
)'Uno lal".. sod Ir-", ARRl has every .....$Otl

10 be very jII'OUd of itsel l , They haw man
agMI 10 light 011 """,,*n wmmurweat oont
techn tqllft 'Of ovef Ih...dec3dn, Ileeplng
uS In tile me<lle••1days.

ts It any wonder thaI peoj:l la woliclng In

the commun~tlons field look on nams I'
1'Ia~ !rom the~ put of
radio? We've _ lett IKI fa< beP"nlI eurTen'
technolOgy lllat II IS OOi"lllo , .... uS yeat$

to catch up. Qu, communication, systems
ere so Irre levant and wlSle!ul of people

that no one r.ally 'ak" uS very ser iously,
Oh, they would l ike to get the rtdio spec

' ''''''' _ ..... ma""lled 10 IlOkl onto ower lI>e
)'OI4IrtI. Every $IlOttwa.. channel is wortl'l
many millions Or (\()Ila", when used 10< an
a/lictelll comm\lnlcalions system,

So plea.. don', do the old Capla in

Oueeg bit and ''''' 10 get . n'fOll" to MOouSIy
ltD..... ll'\tll r.am. ate _ OOi"ll IO" M MIJI'W

eeee lor anylhlng but a monument 10 OUt

fesis'-nce 10 prog ress and our ins istence
on wasting billions 01 dollars in ladlo chan
ne ls lor lillie more Ihen enterta inment. I
SUPPOM t!\at .... do agree t!\at It ie e nte r·
tllinlflg to s _ t OUI a CW contact wllh
~ a f_ hu nd 'ell miles away ,
managlflg 10 o-t his ........, Ioealion. rig
model, !)'PfI 01 antenna . and a brief on the
weatner as Ihe re"'a rd 'or 'Ifteen minu tes or
SO Invn ted. l! musl be 'un or "'e ",ouldn't
_ Ml many ....ma ~1If1g IIl8 o.ellnino
years 01 their lives to ltHa

I'll ag ree that ualno tll8 good Old Morse
code can be 'un . bul it Isn' t anyth ing I can
ta ke Mlnous ly as a me.ana of communlca·
tlone, and It hun 't been for yaars. I don't
think a nythlno ca n happan thaI ", Ill P1Jt ua
bacl< Into the spa... (layI. Heck. lI'a gell Ing
dltl~ 11 to comt up with an old Fotd COIl
~ days. Ok:I-llmers ",Hiland!)' ,.,oem/Jel
thOse lillie wooden bo~es ",e used 10 hook
10 number (I dry cella and generate lena of
thouunda of volt" They came ' rom the
good old M~ T cars and __ --,..
........ . . . tor a wl'llIe. you eould'-t ·......tor
a mlloa on any 'adlo.

l! may be lime lor ua 10 alop look lno at
Ihe pael and la ke a more serloua look
eround at "'he re the comme-rc lal firma ara
wllh thel, communlcallona In the 1\l8O$ and
_ II .... can at least calch up, The Ii",.

wllt when amal....' I1IdIo was ahNd of the
comrnen:lala, nol lagglno them by 50~a...
Wa haoe plenty of ICalo wort<. Wllh and the
aupport of a growing number 01 ham.or.
loanled IIrma 10 help ua gel goIno wilh higl'l
&Peed dig ital communlcal lon"

W.....y want 10 contl _ ou, 1"lIie netl

as lhey are . . .much IIka keeplno a nltq....
ca.. running and pl8M....lng Wlillameburg
Of Naw Hampshl ,,'e Stra", bery Bank&, But
thll ahouldn'l alop ua I,om daveloplno
some hlgl'l-apoaed 8fTOf-correcilno Ilallle
$)'$1_. Ona aut0fl'\81ed syalem wllh two
ape alfllno back d rtnklno coffee ahould be
abIa 10 handle more traffle than a ll 01 I....
Moru eodl nels In Ii'll eou nlry combined,
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Of fers outstanding mail-order values in :
computer peripherals & accessories
scope probes & test leads
RS-232 cables

Ampersand
electronics

San Die90,CA 92120

6065 Mission Gorge Rd. # 66
Write 'or our !!ll FAlL SALE flYER

ot HAM &co mputer loodies I ! I

",311

MODEL
SGtDDD
$349.95

pl•• I hlpping

VANGUARD LABS
196-23Jamalca A• •.• Home, NY 11423

Phone: (212) 4$8·2120

MADE.N
"S'

• Covers 100 to 185 MHz in 1 ~Hz steps wnn mumb
wheel dial . Accu racy 1 par! per 10 milli on at al l tee
cceoces - Internal FM ad justab le from 0 to 100 ~Hz

at a 1 kHz ra te » Spurs and noise atleast 60 dB be

low carr ier . RFoutput ad justable t rom 5·500 m V at

50 enms e Operates on 12 Vdc @ 1/ 2 Amp . Avai l·

ab le lor immediate de livery . $349 ,95 plus shipping

• Add -on Accessories avai lab le to extend treq
range , add inf inile resolut ion , voice and sub·aud ib le

tones , AM , prec ision 120 dB cal ibrated attenuator
• Call fo r detai ls . Dealers wanted wo rldw ide

Custom Mailing Lisls on Labels! ~

Amateur Radio Operator NAMES
CuSlom lis ts compi led to your spec ifications
_ G ao ll ra o hi c b y Z tP andlor 51.1. ; b y All ' or
Blrlhdat. ; bv lic.nce ISlue or Expirat ion
Date - o n labels 01 you r cho ice .

Total U st : 411 ,000 Price : $2S/ Thousa nd

Call 203; 438-3433 lor more information
Buckmaster Publishing ...255

\... 70 Florida Hill Rd • R idge fie ld , CT 06671 ~

..... 412

RG8U 20 fl , PL 259 ea end $4,95
RG2 14U dbl SIlver shIe ld 50 ohm $1 35111
100 II. RG8 U with PL·259 on _ach end 519.95
BELOE N COll~ in 100 fl. roll s

RG58UII92Ql . . $11.95
Grounding s t, ap, heavy duty lubular braid
30'1 6 in. tlnn&d copper , . 1000tt.
3/8 in. linn&d c opper , . . . . , . .. , .. . . 30$111.

CO N N ECTO RS M A DE IN USA
Ampheno l PI-259. 79c
PL·259 push·on ad ap ter she iL ." ... , 101$3 ,89
PL·259 & 5 0 -239... ...." 101$5.89
Do u ble M ale Connector.. . " ..."... " .. " . $1.79
PL·258 Double Fem a le Conneclor. , ~ , ... 9Be
1 ft. paT Ch c ord MRCA tvpe pi ugs each end . ,30'5 1.00
Reducer UG·175 o r 176 " .. " ... " .. " .. " ....... " ...1015 1.99
UG ·255 IPL ·259 10 8 NCI. ,.... ...... ... 53 .50
E lbo w (M359) ." ... $1.79
F59A lTV IYPel " .. " .... " ", ... ,,101$2.15
UG 21DIU A mphe no l Tv pe N M a le for RGB.. $3.00
8NC UG8BCIU. male .. , . , $1.2 5
311 6 inch M I ~ e Pluo for Col l ins eTc $1.25
UG273 BNC to PL·259 . $3.00

F AEE CATALOG
COD add $l .SO - FLA. An. add 5·4 Saln Tn

Connectors- shipping 10% add'I, 2.50 minimum
Orders under $30.00 add $2.00

Cable -shIpping $3,00 tst 100 ft, $2,00 eaCh add' i 100 Tl .

1327 NE 1191h Street, Dept. ALO, No. Miami, FL 33161 Cail (305) 661 -5534

POLYETHYLENE DIELECTRIC
RG213 nOllconlaminallng 95 % shei ld mil spec 36c111.
RG1741U m il spec. 96'10 sh 'eld _, . , . . , . , . . . . , 10$111.
RG11U 96 % sh ,eld, 7~ohm mi lspec 25c111.
RGBU 96'/, sh ield. m il spec. . $27.95110011. 0 . 31 $111.
RG6AIU double shield . 75-ot>m., . _ 25c111.
RG$BAU stranded mil spec . ,. , ,12cJ11.
AG56 mi l spec. 96 % s h,,, ld. . .. __ 11$1fl

LO W LOSS FOA M DIELECTRIC
RG8 X 95% Shield (b l a c~ , whil e or g 'ay), ., .$1• .95/100 It

17$111.
RGBU 80 % Shie ld. , 18c111.
AG56U 80% sh ield " .." " .. , 07$.'1t.
RG56U 95 % slliefa, __ ...10C111.
RG59U 100 '10 To il sh ield , TV lype....." . 5moo 11. 10$111-
RGBU 97'10 sh ield 11 ga lequ iv Beiden 8214) 31 ~11.

RoTor Cable 8-con. 2·18 ga, 6-22 g a , , 19c11l.

AMATEUR RAD IO
SOFTW A RE

FOR V IC A H D 6 4

1><1: ~ IPOL[ AHTE _ I AHTE_ rOltlUJ'lS..•.. n."
T.-EE £U/€II1" \'FlO 1 I ...TOHI rQIM,I,JIS "

oaRS l C I ,..;)ll[ £U CTIlCHI C rl)lll'l..lJlS ' 6 .~

a~ COli( TUTCJIIt 9~

al"!:6 YOJ Pl!RC TICt: "",,0 TU TS YOJ HQ'l ~.:l1I _ .
WITII TOTIt,.LV llflIN~ nl'E e-RCTU COll[ CIIll:U"S .

~T~ ~10 DftTA SVSTEA.. .•. . . . . . .•.. •• • 14. "
l!(CCJIItO C1lUllltl, ~. CITV. STA TE, CCHTI'C T a,
llI'lTE. TIll[. FItE~. 011 [JlCH CClIITI'CT . 5e CQoITflC TS
PElt r ilE . l,N,. IA l TE~ _JEIt "FILLS. RE:llUl l!(S
A Alllll'U1 " :JII( A~~ ITICtll'l. ~.

•~n-rILE•• •••• • ••••••••• ••••••• ••••••• • 124 . "
SI ~ILRll TO PlOY[ Fil\OCAli l . MIT ' IJ'ITl n.E~ LI lIES
11.lQ04 FtN TYPE llLE TO I( l'lIOCE:S6E~. l~ HEllS
PElt r a.£ "'" I( STQlIl(~ Wlnl IIIlU l JATE /£lOW liiil
II..-l.CioIS lIS( " ossem. ill$!( "'0 I'Il INTOI.

• 11l ~ IO'lTn ,~ __lUlU I II '"~l(tl.

II..-l. I'IlOORli iS _ lUlU OIl ~ 1Sf:~~ n.M
VIIlO I A!A 1tE5 1llEJ,'TS lIilil 4~ . WE _ I'OS TfIOE .
SOIII~, CH[OC Ci! ACM:Y Ci!lI(.It TO:

RU S S S OF T WA R E LTD.
' . 0. P 371 I'(lRTI&€ST 6TAU CH

CH[SI'f"Ui(( , \IA. 23322 ",207
(-. , 42 1·3'91°

f Ull Y1f'h WAVE . A. B."".. A",o""" " S.,.c...n
-.. .......n H._Q T•• ••, 3 M. h .. . AL L u• • ","n.
G" . nO 0• •• • , H[A VY 0 , ,,''',,,,
A"'''' ''. M ctl." _ HI STflENGTH rIB[fl ·
GLA SS TUBING OV[ fl •...LL. NO WOBBLY, LU_
MPY Tfl PS _ NO UN$IG I-H LY CLAMPS n .
Sam h I \14 " . T ••o ' ...d .
Yo. c.n UM P ft . ' C. liI. c....... N•••h...... .
n HI-P...... ALL 00-."',"" Oil A".
, r Ofl AP flT M[NTS, flOW HOUS[ S MO-
BILE HOM[S • CONDOS .'c, "". ' . _,"""'; _c.
. nd _ MANOATOfl YI 1 ' ••'-0" "
In· un' (..d ) , U Ph 0 P '" .......
( d••) ("'" ' ''01' , [o".lCOMPLETELV
Pfl[TUN[O _ tOO AOJUSTM[NTS N[[ OEO '[V[1'I1
NO TUNEfl "I EEO[ O 0 . ... Al iii• • • • 10• • • • • 1iI0
m.... _ 'lo a II C) SWR '_'to 2_1 ., iii. "" • ••• • , 5.""•
$0239 n tlO 0"'" I", ...V _ oth fl G5 BU -
flGBU , M. leh.. ...LL M AII[S TR NSCI[V·
[1\5 . 20 0 0 W. n PEP. "out ....... 5 Pfl['
P",IO IN Us.... ......",.. . . I. 10 "*' 0."
. ... ....... .. WE...TN[flP.. OOf1
No.· VT e O_.O _ • __ 25'5" _ $IT•.•5
No,_ VT 'IO·10_ .. S."" _ e-e- _ $12 9.95
No,_ AVT 20 .'0 _ 3 B. ",,_ 11'. - - $99.95,
S[NO f UL L P"ICE r o .. PP DEL IN US A rc . . ...
.. $ 10 .00 .ot.. ' or . 0"• • ' , ., Cu.,o",. '''Jo'
............. Vi S ... . M AST[ .. C O or ",M[ .. IC",N
EIIPflESS . GO•• Nu", [0, ." •. PIt ' _30a.
2 38-<53 33 9...M · e PM d.v<- Wo ..... In 2_3

... . , Prlc ..... I , .0 "'d•• NOW
"'''10 S"'V[, Al A"' . " G<oOO'.",..d ,,,,, .....
_.0 •• , "'0".' _ . 'NC " .....nod .. "0" cO"""
'0. . r ... In'.

W[ S TE..N [LECTflONIC S
O~. "'1. 5 II ••",. . "I •• • .

•
flTTY your TA$110 wi 'h CONTACT110 MAA~ Illor 1963!

H I S-ao, MOO III IN1ERFACE (,nClude<l With W51eml
o..e. keyboard STATION CONTROL aM <""Mc l. W,lh
Iha TIY TU oT your choice
INo olne. eeulpmanT nee<jM To< CW opera! ;onl

C.'Ntte , 01.. F••l. .."
_ BAUDOT. ASCII a MORSE.
' CW RJ( spe<o(l AU10 SYNC a .nlqu" FIST·rIXEA.
' TRI,SPLIT SCfean lu.ar ..,, . HIS ..aV! .
" 'Unllmlled" STORED M$G.•i..s, ..
a Aulom.l le OYNAMIC BUFFER ALLOCATION
• Live HARDCOPY pl•• OIMr Line·prinllng ., .
_ AUTo-IO. TIME/OATEO lron.min lons, . ,
_ On ecr...n "OSCILLSCOPE". CLOCK. COUNTERS
' Uniqua EDll0R, CLOCKED·KEVING. NAME·LINE , . ,
• AUTO-DIDDLE. KiB ROLLOVER. REPEATING IIEYS,
• F"Ol CASSETTE 110 .nd monv Olhef Teol. re. , , .

AckIlllonol Dioll F. otu..o:
e r ..o>woVmenage SELCALL, A " PERSONAL MSO"
• AUTO-MONIIO' f'eq. ancy acti vity 10 disk.
. SAVE, LOAO, KILL & OIR plu. OIMr 110 .

l ""l"OoUCTORV SPECIJ<L
0 1511 VEASIO"" . .. . , .. , , . , .. , 5199.00
CASSETTE VERSION . . , . . . . . 5179.00
CASSETTE. 1. le, upgra<la lODiSK , .. .. , , . 520.00
G.a' anl$8(!·lnclU<le Amalau. CALLSIGN·POST PAID

ROYAL
401 ConlI:l. Road ,,; 150
Hompfon. a ", 30228 T.I.phone:
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largely resulting, one would suppose, from
the 35.4% "too simple" perception. n came
out with only a 4% SllDscrlpUoo loss, which
might be considered as a minimum which Is
possible when YOl/ remember that there are
going to be reader losses cue to maoy fac
tors other than magazine quality. There will
always be non·reoewals resulliog from
1'88def'1l being out 01 work (which seems to
have beeo a minimum lor hams In this rec<lS·
sloo\ or suffarlng lrom some personal (II·
saStSf.. ,slJCh as gelling marr~. We'll
always losa a few.

What does this mean to you, the reader?
Well, It means that we're giving YOIJ what you
seem to like best 10 an artlCIe/coIumo mix ,
Mind YOIJ, we're wide open for any Idllas on
change, 73 has changed substantially down
through the last 23 y<lars It has beeo pub

lished and will continue to do SO. Okler
readers will relTl<lmber back when too
m&llllline first started and pushed the hack
out 01sideband, Then, when the so-called In-

ceonve licensing proposal was put before
the FCC, we tought that, teellog that It would
stop the growth of amateur radio and hurt the
Industry. AlliS, Wi! Wi!m right in tha~ even It
powerless to stop the league at the t ime.
Now we all have to live with the disastrous
results of those black days ... including the
new maoagement of the l eagoo.

Next we plvgged fo< SOlid state white the
other magazines were still pushing tube cir·
cUits, and then we pionee<ed FM and re
peate's. at fifSt a very 10000ty and cootmver·
sial position. Our record is good for keeping
YOIJ !'Bllily up to date 00 new technolog ies
and entOl/raglng the building ot ham gear.

AdvertisefS should tlnd the results ot the
W""8y 01 particular Interest, too. There 15

always the questioo of whare It is best to in
vest 10 ads 10 order to !'BIIch the active. buy·
Ing ham, The large number of retired hams
getting OSThas always made that magazine
seem like a good deal for ads ... allSf all,
look at how many readers there am' It turns

out there is a bOg difference between the buy.
iog Interest 01 retired old-timers and act ive
YOIJoger hama WOl/ld you bel ieve tMt sur
veys of OST readers ha"'" shown that about
one-th lrd of the sUbscribere don't even 1001<
into the weller 0\ ads In the back of the
magazine at aH7 Thei' equipment bll<.lgets
are zilch, so why bother?

Speaking ot ham buy ing. the recen t sur'
very showed very clearly the impact of the
recession. The 5,720 hams surveyed said
that they ave'aged about $.567 each spent
during the last year. When asked what thay
had budgeted for ham gea' purchases lor
this year. they estimated ao aVSfage of
S640. This Is lhe fif'1lt time in several years
that hams have said that they iotended to
go out and buy a lot more gear than they
had In the prevlOl/s year,

What are they going to buy? Unless the
73 readers are auggerat lng, thera are go
Ing to be a lot of low·band rigs SOld this
year... about 32,000 just to the 73 reace-s

alon". The second product In mind for the
reece-e is a r>9W HF aotenna .. ,please
make note KlM, Cushcratt, at et. Surpris·
Ingly, pemaps tha third most wanted new
Ilem Is a microcomputer. with an esl imated
:22,800 bUdgeted for PUfChaSe. That comes
down to ercunc S1M a month In computers
just for the 73 readers, so we may be look·
ing at a aubstantlal rise in Interest In RTTY
an::l other cornputer48lated communication$.

At least 20,000 HTs are in the budget lor
this year and, with any ancouraQllment
from repeater groups, I'll bet that COl/Id be
doubled.

By tha time you add up what the app,o. ·
imately 150,000 reade,s 01 73 tell us they
ara going to spend, It comes to around
S7,5000,000 per month. WhO says tM ham
business is dead? Wit h that k ind of
market . . . and growing ... I think we'll be
seeing more and more small firms getting
Into the business to gat a piece 01 tha
action.

[NOC I. ..

CHECK

N" 59

CROSS ..

' 20 u.s,
PINO

eU'~D IT. IN

ANTENNA

SOUTHERN

QUADRICUBE

OR SPANI. .., &oR .. ..,cED TO ANY COU ..TRT

CUH"OC' IN US . TO A . lASCURAI N

MEX. O. F 01030 MEXICO ,...214

HOME BREW·' THE

OTRAOR OINART C' . ER'OR.. ANCE 'OE A~ FOR ~O. 15 AND" "HER OA"OS.

T..E TOTA c ~T PCOST IC " .T£ RI .~ 8STRUCTuRE O' TR 'ANOUCAR " N" . E ' MAT

""TCMU PERFECHT THE £lECUO..,c REO UIR EMEN1$ . LEND' TO

5TU'GHTF oR.... RO OU ION T"AT RECUCES ~OS"Es, SI..PLlFIES Ac~uST "[Nn

STR ENGTME..S CON SICERABC Y TM. ~T. "NA . " " H . 'AC' REOU'..O AR.

OOTAINAaCE IN AC"OST ANY ~OC A~IT Y . COMPUTE OESCR'HION. ORA·

ONE Of TME "O ST nHC T,vE, . ... . ~E, STRO NG " NO IN€,PUSIVE,
Two HE ME NT " U ~ T I . OA NO

1603) 434- 5 3 7 1

. 2 >< 20 MHz, Me.. 2 mVlcm
_ Timebase 40 nS - 0.2 slcm
_ Trigger Bandwidth 30 MhZ

•• i(§l.. ,_.... ~

.. ,"" "" .., : \!I " : \!J j 'I , ," "-,- .. \ ..
.~ . . 'ii' Ii Ii.J~

y -- - - ~

DUUlY, N.H. 03038

-",

. 20 MHz Dual Trace
• BUIIt-lo Componen t Tester
• X·y Operation (1: t Ratlo~

A WAY OF LIFE
MAKE SAVING MONEY

.--
I YES, I want to scrounger 336B6L I
I Send me __ copies of LIVING ON A. SHOESTRING . ]
I Enclo sed is $7 .9 7 (BI<7393) per copy ptus $1.50 .
I shipping and hand li ng . •

• 0 MASTERCARD b...nk # O VISA 0 AMEX II Card # Explr~5 I
I Slgn.'lfU r~ I
I Nilme •

• Address •

• City Stille ilod lip I------------------------

With LIVING ON A SHOESTRING: A Scrounge Mcmual fo r the
Hobbyist. Almost anythi ng you find can be put to good use if _ T
you follo w th e techniques of a master scrounger. George Ewing
shows you how t o :

- Find e lectronic parts • Loca te to ols and o ther surp lus
eScrounge by the ru les eRead up on scrounging
eScrounge a vehicle eScrounge a place to live

Cartoons and case histo r ies of scroungers add a humorous
to uch . W ith LIVING ON A SHOESTRING. yo u can ' t always get
something for nothi ng, but you can ce rtainly get it fo r
less. $7.97 So ftcover . 7 x 9, 128 pp. appro x ..

ISBN O,88 0 06-059-X

(<"II TOLL FREE 1-800·258·5473 for credit card orders. Or mail your
order with payment or compl ete credit cerd inforrnerfon . Include
$1.50 for shtpptng and handling. Send to:

W<lyne Green Inc.
At t n: Bo o k Seres
Peterbo ro ugh . NH 03458

A Wayne Green Public<"t ion De<"ler Inqui rie'> Invited
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Davilyn Corporation
1:l<1Ol1 5011....., 51""
No<th " oU.,...-. CA iHl05
1213/ 111·3334

- eee

We pay u.s. postage . IFo'eign·add $2.50/i tem),
Money·back gua,anIee. Allow 4-6 wee~s deli. ery.

~,C<!~ F.0 .8. North Hollywood.
...U"'" lor sh ,pping
W rote lor ftH.~56--oage Cal 3lOQ

Navajo call·letter bell buck le Hand craHoo. Inlaid
ceu-reuers 01 Dlue 10fquoise, ru.t cora l. white
aDalone. i,onwood brown. or mOlher of pearl, The
ligM nlng boilS are yeUow. Size: Me<l . 2.6" x 3,6"
oval. Lafg8: 3"' x 4'" oval, Slyle: Ladies 0' mens. The
men. attaches to fhe left side. and the ladies 10 lhe
righl side of me bell.

Send: Call-name-and address
corer of cal '·letters (or 73 logo>,

Style: Ladies or mens.
148.50 cnec« 0' MIO fo ' medium.
$6 1.SO che<:~ Or MIO for large,

To: LEE·ART. INC.
11 2 n. Main St reet
Shamrock, Texas 79079

R·39OIUAR

o.~ 10 n MH' In 32 DaMs ,
CWo Tone FSK Ihr0"ll h u of
BFO. IF ...lecli. ity 1111 .... 10 ,£
k Impe<lance £00 ohms
Po , inP<Jl "01220 V"'C, SC\I&)

Hl, s.ng le p ha"" Onnen. ion.
'2 '1, x 19x5'/, i nches. We ig hl
75 lb•. U.ed ,~ wo,I""Q con·
d illOn. InCluoe<. oa'l ,al m anua l
reo'OOuCllon

CALL lETIERS
OR 73 LOGO

BELT BUCKLE

0.5 to 32 "'Hz in 32 Dand•. AM
an<! CWo Bandw idl h 2, 4, and 8
kH, . B + an<! F ,lamenl ""Ilages
24 VDC . Pow", 'hpul 24 VDC @ 3
"'mp~. O,menSlon. 14 ~ t2 ~

11 '1, <hehe• . We,g h' 52 lOS
USed, good wO,king cond,tion
Inelud<!s parlia l manuai rep 'o
duction.

COLLINS RECEIVERS

NOW FOR FT·208R & TR·2SOO

Mod. 1K_ TR_2400:
_ poW. ,M U" u ban.IV plug

Model N_FT·208R
Mod. 1T_Simple mod lor TIlmpo

~ -..

Model Y_FT·207R.
_ I ils into baUery compar1m.nl

• A uniqu. battery eliminato, ·
HAN01·TEK R"1!ulato, allows
constant hand·held ope,a tion
Irom aulo DC ot base supply
wil h no niead d,ain and
WITHOUT RAOIO MODIFICA·
TION' $24.95 PPD in USA, CA
add $1.50 Sales Tn.

~ ""
HANOI·TEK

P.O. BOl 2205. LA PUENTE, CA '11"8

'.N.,

ORDER DIRECT FROM -

TAV CD CDM MU N l C AT I D N S
R3- ...... _ CREEK ROAD
COR.. I "", NEW v ORK , .83 C1 ... 183

o>DD ". :l"! SHIPPI NG/HANDLI NG
FOR EACH l.'oIlT ORDERE D

2 4 HOUR ORDER L I NE
, ..It? > ....2-131 3

I , KI

C A B LE C D NVE R T EH S A L E

HVS ADD SALES TA. - C. O. O.' S OK

UHF BLOCK CONYERTEA - CONVEATS
.. I D_D NOD IlUPERBAHD
TO UHF _ REG " 3.. . 9'11 - _ . 2 b_ 90

sEHD .1 . ... <REFLINDIlIILEI FOR CAT AL OG

J ERROLD S8 -3 _ I H BAHD GATED
.... TE D sv..:: DECODER - USE WITH
NOV COIWEATEA WI T>< (lJTPuT OH
CHANNE L 3 _ REG " .".9'11 - _ .9'9. q~

JERROLD JS X- 3DIc - 3 .. CHANNEL
WI TH IH BAND GATED SVNC
DECODER _ REG . 2.... . 9'11 - _ .1 ... 9 . 9:5

--------------------------------------------
_ YOX F Y- :l"! - 2 ..~L WITH

RE "lJ TE COHTROL - YH"-" I DilAHD-
suPERilAHD _ MG " :1" , 9'11 _ _ .... 9 _ 9:5

GO MOBILE WITH YOUR H.T.!
Modell_ leom lC·21uT. ee.
MOO.I K·1 l ot TR·2SOO
-slid.s on bonom ot rad io

14 1 Rt. 6A . Box 183

Sa~<lw lCh. Ma. 02563-0183

1617) 888-4302

QUALITY MICROWAVE TV SYSTEMS
2.1 to 2.6 GHz Ant.

34 db Gain or Greater

....--l CB TO T EN METERh
CONVERSION KITS

10 METER FM- Limiler discrim i·
nato r board w ith spec ific instruc
t ions to fit over 80 different AM &
SSB chassis
SSB·AM KITS- Now in stock
kits for most CB models-23 or 40
ch annels
NEW & USED- FM- SSB- AM
converted C.B.'s in stoc k
ANEXTER MARK ANTENNAS
- You saw th em at Dayton. Now in
stock the HW-3 three band hefewhip
that co vers 10-1 5- 20 meters w ith
no tra.Qs
FREE CATALOG - Write or call
today INDEPENDENT

CRYSTAL SUPPLY COMPANY

l corn 451 A Trans<;civc' . . ,S692.00
teem PS 15 Powcr Supply. . ,5121.50

lcom S60 Transceiver . . . , . 539S.OO
lcom 290H Transceiver , . 1427.50
learn 490A T ransccivcr. . . . 5S06 .OO
Icorn 4ATHT . , ... , . . . , .1211.50
learn 3A T HT . . .. 5211.50
Yae,u FT408R 2m Transceiver .. ... 5396,00

.....aC'u FT208R HT . . . . , .. 5260.00
Robol Rcsearch Modcl 4lXl, 5315,00

e Md , or Mo~y Onkr

Contact: (603) 924-9471
MATI SMITH
73 MAGAZINE
PINE STREET

PETERBOROUGH NH ...
03458 3c

SALE! SALEI SALE! SALE!

~ 44Ue:' ~
"" USED EQUIPMENT ~

TESTED BY 73 STAFF
OTHERWISE LIKE NEW

THE
BEST PLACE
To Look For
New & Used

NUTS & VOLTS
MAGAZINE

PO BOX I III -G " PLACENTIA. CA 92670
(71 4) 632·77 2 1 .... 137

JOIN THOUSA NDS OF READERS
NATIONWIDE , EVERY MONTH

U,S.A. SUBSCRIPTIONS
s 7,00 · I YR. lRD CLASS MAIL
SI2.50 - I YR. 1ST CLASS MAIL
$2S.OO • LIFETIME· lRD CLASS

vis.< With Free Classified Ad ,~

Call or write
for details.U5

Have an Apple?

Want to work RTTY7

Know abou t Super-Ran?

You sh o u ld .

I Ir

UNIVERSA,- SOFTWARE SYSTEM$. INC.
9 SHIELDS l. • .'\IE . RIDGEFIELD, CT 06877

(20 314 ] 8-3 11 7 .... 189
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18 Bedford Row
Dept P R
Lo ndon, WC 1R 4EJ
England

PRESERVE

300 Norl h Zeeb Road
Dept PR
Ann ArbOl, MI 48 106
U.S.A.

=- -loJ __

Subsc rip tion Dept.
PO Box 931
Farmingdale, NY 11737

this ~lication
is available in
microfonn

" ....p )..... . ;,.,;..- of 73 ""oll",i"" h.n<I , .nd protod '
.... ;n h.nd........nd d b1.. l ib , ... Iii..... , 0'
hi od.n . Ilotl> 01,,1 h....nd in ~ lulh lle
,,'ilh Ih. "'.lluin. 1"11" , I.nlp«! in !l".I,f

~'il n . ' ucl> file 00, holdo 12 i il I> op;neo
~ ioible f", ea. ~· ,,,I,,""nt:...

$5.95 each, 3 f", $ 17,011. II 1m $:10.00

lIinde..: " 0<:1> bin de, h" hl. 12 i........n,f " I"'n. n .l
r", ,,••y.,,.dinll,

$7.5 11 "."h, 3 r" r $2 1,75. ij I", $~VlO

(liSA 1""la S" p. id . fo...,l~n ".,f,'" n, ,,. 1 ind "d"
$2.50 per Hem. 1
1" 1..... olal" ~·e.n d... i...d (1111 7 I" 111"4 ),

Send cl>eo:: k " . monel' " rd •• 1,,:
I..... l"n... 8". e".p.. P.O. 110. 5120. l·h il....·II"I> ;• .
p A 1914 1; pleue . 11".. II to II ......Lo ,,,. d. li , .. ~ .

S....., ·, no C.O.D. o. pl......, "rd.n.

University Microlilms International

BINDERS & FILE CASES.

73 Magazine does not keep subscnp
lion records on the premises. mere
lore call ing us only add s time and
doesn't solve tne prob lem.

Please send a oescnot.on ot the
problem and your most recent an
dress label to:

-----------

73 WITH

Subsctfption
Problem?

$ 39.95

$119.95

$ 49.95

, l'ISA..

C.O.D'-,
SPECIAL QUANTITY
PRICING
De.len Wanted

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento, CA 95841
(9161 ~9071 -,,,

PARTS C LABOR

Complete System (as pictured)
Down Converter Probe Style

(Assembled and Tested)
Power Supply (12V to 16V DC+)

(Assembled and Tested)

1 YEAR WARRANTY

NEW
BASIC PROGRAM MANUAL

FOR AMATEURS
PrGgrOims OrlSlgn: Antennas , Op·OImps, 5mll ll
cll¥1s. II f . Ctils. l'id$. FiII,n . Slripline1 .
MltfGWOIv, OInd mor• .

$9 95 I IlCtUOES SHIPI"IIG
All FOR • ....110 ......llllllllGl

YAESU FT·207R OWNERS
AUTOMATIC

SCAN MODULE
15 ml nUl es tc tosren: scan re
stefls when carrier drops oil;
busy swllCh controls auto
matlc scan on'1)II; includes
module and instruction s.
ModelAS-1 $25.00

TTERY SAVER KIT
Model8S·1 $14.95

• No mcrllQud ba lterln due tome mary bac~up

• 30 % len power drain wh e n sq u"lc ne d
• Simple to Insta ll, step·by·step instr uc tions e nd

parts Inc luded
4 m" m"mo,~ b .c~ up ..,duclld to !iOO ,.A
45 m" ' eeelv". d.lln rllduclld to 30 m"
Impro.....d ludlO Iideli ly and loudness

TOP SELLING ANTENNA
FACTORY DIRECT
WARRANTY SERVICE

Send Check Of Monev Order To

M1CROfiSH SOFTWARE PRODUCTS
P,O, Box 920342 ..251

Norcross, Georgia 30092

SATURN V

• UIIOOT AnlI ASC II AI~ SpooOI.
• cw '0 W... You< c-. ~P>cq.j.i,""

• T_'~IPn.eor.<oI
• us.e Wi'" ..",T~ UrW • SoqIIt _"" lr$'lll;'..........,
• HoQfIIy 1\oiol;olI... sa..... F_ " nQ

8KVEIlS!O~ "ISO I\i$ 10 IoIesSaIi! IlulIer!; Au_ tiCCO Sl¥l
Q f to:! ...... g... Slat'"~ ......,. Ol~" Futons

llnnK (<eq ]K......-ov_l$19!6
lin Y8K j<eQ 8K~ . ' P¥JS.i(II'I ! Si. !6

t>ol~ .....""'" ~be<l an !Zoe".

RTTY
FOR THE

VIC 20
SIMPLE AND INEXPENSIVE

fULL·fEATURED arrv

MICROWAVE TV ANTENNA
FACTORY DIRECT
SPECIAL SALE:

$125.00 plus shipping.
Calif. residents
add 6% tax .

s orry . No Visa or MasterCharge
Th is Sale

To Order Call (916) 454-2190

JDL INDUSTRIES
4558 Auburn Blvd.
Sacramento, CA 95841

**•••••••****•••**•••••••
: QUALITY MICROWAVE TV SYSTEMS :••••••••**•••••••••••••••
: Complete Systems From '69ts

:

: 1.9 to 2.5 :
... GHz ...
: Antennas - :
... 1 '/i. •... Galaxy .. 78 GOLD SUA'r It

: Electronics :
: 6007N.61stAve. :
II- Glendale. Az. ).-- .
: 85301 :
.. (602) 247-1151 envee •
.. ~ . BRITE"
.. COD's SUR STAR ..

: Dealers Wanted :i~ STAR II ~

• •: D J :• ••••••••••••••••••••••••••
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MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLO FAVORITE ANO NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

"..,pet ~ ,g~ PO"'!o< nu n .... ,.....
1ft" m.k.. ' ·1' T••"' ,' s " .,,1)"
"9" '" up to 300 ."'" Ift .. . ,,<,p-
t'O.....' ...d.O Qual". D. mU"" " . ,"
b.. ,1t ,n .. I"",,,.., mo' " 1( " "'C l""...
c.... m,k. on-o ll . ...,tcn an,..nn"
oall"', aM .up..' Ino'ruc!oO ns Tnl'
IS In.. l,n..,' un.' ...,Iab le

$24.95
S29.95
S29.95
S29.95

CLOCK.ITS ~
"'..ur ..,<1 I....n'• • 'r' " 'lI~n. 0 ••• 1.000 Sold ,.. 0 . ,. ~
B. on...I III. lI.ng .nd d• • "'..U•• 'ocl."
T.y your hand at budding the ' lne5! look ing clock on the
marke t 115 Salin IlnlSh anod,Zed aluminum case lOOkS g'eal
anywhe,e. w h ile 51. 4" LED d igits prov'de a h ighly readable
d,splay Th ,s 's a com plete k ,t . no e. lras needed. and ,t only
lak es 1-2 hours to assemble Your cnoee 01 case ccsc-s
s,l ...er, gold, b lack (specl l y)
Clock k ll , 12/ :;>4 nour DC- 5
ClOCk w,l h 10 m ,n 10 tu n e r. 12/24 hour OC - l 0
A larm c loc k, 12 h ou r only, DC -8
12V DC car cl ock, DC -?

For w,red and tested cioces add $10 00 to k it pnce
SPECIFV ' 2 OR 24 HOUR FORI,l ,llT

Super $""'"
... sup"' ....n.'1'... . mp l.-
r..., ..noct> ..,,. poco UP'
l'>" <lt09 at 'S _ ,~a!

lew~ 1);11)• •
_ Ot IS oe<>e<al "",.
POse amtJI'~ ~ ull 2 W
rm. OUlpYI """5 on 6 to
15 "oil ' u.... B- 45 ""'"
spea~~,

Comple le k,' 8 N·9
55.115

l ..., 811nk, Kn
" 9". " ' '''''' ',on 9101 
1~ ,, " OCII .'''.r",,,,",,,,
I\ahes 1,.,mbO l EOs
u.elor_~
Ilull o n s .. . rn ,n 9
po_ lognl$ . ny1"'ng
Runs on 3 10 15 volts

Compk!le k" Bl- l
SU S

._ .._ , "
Co"'.... an, TV'" ,,<l"" ",,, ,,,, Sope,
" .ble '"",0 '.0••, cn . -. Flon, on ~

,~V occep""" ,,° "" " 90 01 B... u"·'''"
In.. ",,_. .. ' CO", p l. '• • ,1 YO_" 17 n

CPO·1
Runs on ] ·12 'o'''c' ... n ou l , " HZ QOocl ro, CPO
",."" """00 Osc~II'or ComD~" ' " U iii

Colo . Dril""

See "' ''s 'c co me
" lo y..' 3 d,ft..","!
hg" 's ti ,e' ", w , lt'>
mus.c One IIgl'>I
eac," 'Of n'9"
mod-tinge and
10... Elen ,nd. 
. ,d ua ll . adju st 
ab le and d".~s up
to 300 W ru n s on
110 VA C

CompleTe k "
Ml · l
SI .9S

,,, .~.. ..F"'·J I( , t

' '''' .J ...."IN! . "" T~t"'"

FM
MINI
MIKE

" o_ . Sar_ TV s...__
• 0;" ..,_• . I N. ...... 00>.. _
r"" , _ nd """""ator
. 2e_ M ""
lQS __,W.""'.nd'"'''' ""
' 211' KA.an'......" ""
....3 ... -.'''" .___",UPli"_---

SATELLITE TV KIT

""'\10 " 00<'""' , ,"". 'un'''''' 10 '0_"'"
""","" ' . """."..... " IV"" bY, PU_u

,
"'00 '00 , .00<1en' ,__ 00.,._, 'oon'
"«."'Ii ,, ' C 10 a...... ""~ ""__, ....• • "" _ ...'u' 2a <f>_ ,........ __--_ ....._- _.....__--------•· _ ...._ or . eo-

1"( -"""'" "" ·"C"(C(IV(" ",.IT.-.. ' _

._ on. _('"",""""._.... _
" ,,,., Il2l. '''' ..,1.0"'" 1128 SaI·1«: TV
'00 ' .. ""'" _" ''''11 ,n ,,,,,,,.."<10 0' ""'.
' IOn•. r 112 8 .. "'j '0 """0; P....,,"""',",.,... "" ',"..:r_""",_,,."",,
........ o<e """'_pIaoC_' ."",...
<fI' ooaI ,. MOI__ __'" ... 1"1-.--_.._ -
too It:'lI ....a<f_ <aM. __
-ooסס - _ ..~ .. ___
_ .. *',-..00_ •__ ....__. too ....

T_Decodet' ~-
A co-mt>'<P'" lone ""<0-- I
~ on a S'''9'll PC /
l>o.IrO F"",,.eS 400- ---.: __/
5000 H I 10lUSlallie ---.:.J
rang" ..a 20 , ,,rn pOI . 0 11.g" ' ..gu ·
'a llon 56 1 'C U,,,ful 10' louc n
lone bu,"1 Oe' eChon ~S O< ~1C

Ca n a"o b" use O as a ' la ble Ion"
"nco"". Runs on 5'0 12 '011.
Comp'''''' . " TO· ' IS 9S

5< Kil
P.OO",," u p O a n" down..ar"
..a ,1 c na rat le " . hC 01 • PO!oce
." e n !> W pea. a ud,o ou'pul <tins
o n J-'!> .0'" ules 3·45 OIlm
,peake.
Complel" ~ , I SM-J $2.95

10 H. To",. . ...
. ' ", """ " OC ' 0. 00"""" '''''''''

~,"...,.,," ." "'0< . ' e , .. .. ..
"~. .... .. ..

WII, Spe' l~"1 1(;1

An """.nl,ng ~ " small m'~e

p,cks UP SO\lnOS . nd con.erlS
In" m 10 Io ghl The loude' Ihe
sound. Ine b " g hle ' tee Ioghl
Inc l" d e s m ike. coot-ors u p '0
300 W. ",ns on "0 'o' AC

COmplele k,1 WL- l
$6 ' 5

MB- ' M,'

PrOfl uC" ~OUD ear lI.r"'Q.nd
allen' ..... 9"' ''"0 . ..e" soun"
Can su PP'. up 10 15 "'. ,,, 01
oI>no'IOU• • ""'0 "'''''I'''' 6-15 VDC

.. ..F!,l-2 ' "

'M W_. M 'te Kil

P' o"",," m" !>n'" P.... . ..., PC
Do • • " 'eQu"" " '0 1>'0''''''' ' ......c"
01 Dree,.. .." " ';',ng an" Pu'.e
g"ne',',,,,, Use. 555 I"n", 'C .n"
'~c'u"~, • ,an oe 0 1 P"f< 10' mOSI
hm l~g ne~'"

UT ·S o< ., 15 9.

f,.nsm'l$ uD ,,,)(l()'10
. ny f l,l broa<Knl ,. .
0'0 uses a n, "P" 01
"',." Run. on ] '0 9'0' Type FI,l- 2
na. BOOe<:J s" ns" .." m, ' " p.".mp

"''l"
FI,l 1 ' " 53 9S

,

PARTS PARADE

SS9.95
S44.9S

S.so • • .
o.ee I • .

---
---J• • ,-..600 MHz

PR ESCALE R

e otend th e ra oq e 0 1 yo ur
counter 10 600 MHz WOrks
W'lh all counters Less than
150 mv sens,t,vlt y spec,ly,
100r-loo

W,red testee PS- I B
K II PS·1B

1$12 11 00
18 ' 5 11.00
190~ I U S
19' 2 1' .2S
791S SU S

llI,nj , o·tl HlII _ .,...._ 80..... .... ...
' 0 · :>20 _ ~.. 1"' 1'.00

_ •• ~pI, KII

Como I",,, ",p'" requ"'." PO.. " r
'UOplyorO"d '" ••".0'" 6'0 18 ' 011• •'
200 ma.M '5., 1Amp E, c"",,nl I0ad
'"I/u' . "on. 1/00fl " 11" ""1/ a~" . ",all
, .." t .... "an.lorm",. reQu.r". 6 3 V
,. 1 A.nd ?4 VC T
Como""" 0 II ps.3lT sa t-5

COI _ _

....."•...,. ..._ ...", ''II.' 2!100 ...
"'.. l "'"" I .

OP-AMP s ~ I ,' ..

S29.95
539.9S

BI-FE T ~ F ' 3741 . 0.•••:1 _ lor pon '-'-'U-l'OIf,_ t>uI!iOO 000 I.A EG
,nPuT I 'uP'" 10-- !ill , SOLO V I.. 00_' ""'"
~ to< _ , 51 .00 ' 0 to< U GO

30 Wall 2 mlr PW R AMP
Simple Class C po wer amp teetu res sumes power gaoo 1 W ,n
lor B out . 2 W In tor 15 0 ut. 4W In lor 300ut Ma. output 0135 w.
,nc<ed,bIe ...atoe. complete "",In all parts less case and T-R relay
PA- 1, 30 W pw< amp k,t S22.95
TR -l . AF sensed T-R relay k ll 6.95

octo lsolato~ , 4N28 Iype
Optc Rel lK l ors • Pnoto d ,ode • LE D

" udiO
P<. sc.I,,<
!,lak e n' gn re scronoe aoe.o
measu,m e n ts g re a l fOf m"s ,c al
,n Slru me nl lu n ,ng . Pl lo nes etc
!,lull ' p he. au"'o U P ,n h eq"encV
S"'~labl" . ' 0 Or . 1(lQ 9'"e. 01
HZ .eSOlul,on ...,m , SK g ale
I,m,,' H'9" $en" I'.'" 012S m. ,
meg .npul I and bu, I"'n 1,+1""n9
9,.n g ,,,ar ~'Iormance Runs
on 9V bal1ery all C MOS
PS-2 " 1
PS-2 ..." " "

I.A R' ·238 ".ns,"o, IS uU<! ,n P" ·1
8 · ' OOb g• •n 'SO m~ , SII.IIS

.....-_.._ "".._..,-
100 ' 4 .... _ 211 ... 51 .00

RF actuated rel ay senses RF
( l WI and closes DPDT relay

For RF sen sed T _R re lay
TA-1 K,t S6.1 5

1BMG 11.25
19l.AG 11·25
723 U O
309 0< S1.1 S
7805 nOll

~ T"""'" _
_ ""uf "'"'" , . , " , . "_ - ~ _ ,.

5' .50
15 00
15 00

u N
U M
u N

..... c . ......,
.' "'0-" .. Sl ., ... ,. .,. I-"-"-'-"-"-'-'--=-"-"-'-C:'-"-r;;;;;~",;;;;;;;;:.-"----'-C:'--l"", '.. ,. ..""'.. .. .",,- ..

!,l,n, RG · l 1a eoa.
10" I.... 51 .00

AC 0u".1
P....., "'ounl .. " ~ ~..a" .

a '51 00

C""...
]57% 45 MHZ
ooסס100 MHZ
S 2_1:\800 MHZ

Ceramic If F " '~; i'"
M,n' SO" LO O V l oM ,
e w ... ", . ' .!ill ea

51 .~

_ . s..,••u.....
.ma" """~, . '" ", 116 011 '0,,00
O"'P"' on 5·1?"" .. ,,,.JQ mA TTl
wm . " ~ " 11 \00

.v........... c...
" '0' "U' '' ', 01,,,. ' I'-'1lI
.. .. Ru".... G'o.,...... '0, 1'.00

0__

• "'" '__<....'00,. '.,.
..... ·'003 <or <'0<. _ ....

""". " ..

S' OO
1 S' 00

.......'t ...~.. . '-<
' 000 .,1 , " ••_., ' IO
_ • • ><N • ••• . ..
' , ., .".'Oy.· ..,'. '. " ..

'-......,..... " y no< 3D~_.a' <... 10-110". - ' ''''..... 'a"9* '
"" _ ... III ' ."

S...lcNI"',n.'099'" SPOT
"'0<1 p ,nnl>utton. N 0

mo.~

DC·OC Con..... ,
.~ ••< ,"ou, "",,, ·9 ,,'" '"' 30 .
-9 .", ", ,,,,,,,,,,.•. ,. "", . 35 11 ..,

..... 20' ' " 00
' ~ 2D I , I ..

" IS;S1Ot ......,
....,.or'm.n' 01 Popul" va'ue. _ "
.. att Cul '"'' lor PC "'oun""9 .~ "

c~nW ',,' '' '''' oao 01 300 or

~_ • you<' c"""'. pia pac,l,
..... Rod. NnI>o Rod ,... Rod.__ """ .,5'
M,,,, V,,_ JumbO 10-- Jumbo Go...... BIS'

C ry. ... Moe•...-..

Sm.1I , -- "'''''~ '''' , 'In",.
c.y"" m.O" ca"'''''I" S.75

COl' OConn..,lo,
C n.ss,s mo un l

B NC Iype $1.00._.".... '" ,...... ."" <"", ,.." '..·..00'......_,- """ '- -
_ " "" , _ ' U M

."... L--7.::::;:=--.:.:.:-+- - - ----1... ....
I I 15

TTL

Soeh l.
10 /$2 .00
10/$2 .00
l Oin 00
. '$2 00
a l$2 00
11$200

25 AMP
100V Brodge
S1.5O ••c:h

M,m -Bn dge 50V
t A M P

2 for $1.00

FERRITE BEAD S

8 P,n
14 P,n
'6 P,n
2a P,n
<'8 P,n

"'"

,,=
1441
7415

" ..
74 ' 96

~

5 1 'o'len~' :1'01 51.00

' ''19' 4 f 'fP'" SOI 51.00 1"":"'''''0-''''''''''--'-';----'-,-" '"',.-"""',.--- - -1---''-7.::.::- ,::,,=--- - - - - - ---- -=:'0'---=,,,-- -1
,,('0' 2Amp 1/ 51 .00
'00'0' '''' '''0 1$/Sl .00

"','" ~..__. ,. .._...'....- ..

LI NEAR

IC SPECIALS

READO U T S

TRA NSISTORS

,""' _. "" " .
.""'''',.''' . C _ ' .._ .. .. _ ".:ooc· , ..
_,.., u-C_ I.

~,

••m
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"M."~.
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N '*» _ co, ,,'., ..
>~ " c·' " ,,' ...
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1101C
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FACt! 4555 SERIAL PACE PR I~TER

The Facie 4 555 alpha numerical s e r ial printer Is ca.plet... Equipped with RSl 12C I nt er f ace ,
pr in t i ng mechan i sm, cont ro l elec troni cs, drive e l ec t ron ics , power supply and char ac t e r gene ra
t or. The adaptation electronics can be mod I f ied in fo ur vera i ona:Bi t - parallel data transfer,
CCITT (EIA, R52 12C) fo r b i t - s e r i al da t a transfe r and t he cu r r ent l oo p (TTY ) tnterface also fo r
b i t serial data t rans fer. The Facie 4555 pr i nt s on ordinary pap er and is ad j us t abl e for di f
I e r en t paper wi d t hs .Ild fo rmats , 9. 5" p. p.. r wid th with 66 lines per pal/,e o r DIN AI, with 70
lines pe r pag...

2 . S4mm/ I / I0" 80ch/lin ..
I. S5mm/O.06" 132ch/line
ECM-6 7-blt coded char. se t
63 Char . va rious national
ve rsions .
Sprocket feed.Feed mechanhm

Char . Code
Cha r. Se t

SPECI FICATIONS

Char. e pac rngup to 60ch . 8,
Incremental.
80 alt. 132 .
7 X S dot matrl".
2 . 7mm I1 /8"
1.311111/ 0.0S" 132ch/ l i ne
2 .111III10. 083" S<kh/line

Prin t sp<,<,d
Pr in t Ing mod..
Mall . It of chI line
Mat rlll
Cha r . Sh e Height
Cna r . She lOldth

TllESE UNITS Io'ERf PL'LLED ocr OF SERVICE IN GOOD lOORXINC CONDITIOS . ve CHECK EACH USIT OS A
Il.ADIO SHACK TRS-SO COLOR COMP UTE R.

•
Prin ter with linecord . box of
paper . in ter-connec t csble f or
TRS -80 COLOR COMPUTER.

$149.99

PRINTER ONLY $129.99

•
GENEVA CALCULATOR lOATCH

Thi s attractive vatch haa t he fo l l ow ing modes :
Nonaa l Tiae Se t ting .
Ca lend a r Sett ing .
Da i ly Alarm Time Se t t ing .
Weekly Alarm Ti lle Set ting .
Ch ronog r a ph ,
Ca lcu la tor .

,

Featu r ed i n Bl ack Plas t ic $2 4 . 99 o r Featured In Sta i n l ..ss St .... 1 $2 9 . 99

S ILICON DIODES FEED TIIRU SOLDER RF CAPACTORS

MR 7S1 ioovee 6Amps 10 / $ 5. 00 100/ 538. 00 lo70pf +- 20%
MR SIO 100Qvd c 3Ampa 10 / $3. 75 100 / $24. 00
II EP I7 0 1000vdc 2A1l1ps 20/$ 2. 00 100 / $I S.00 51$ 1. 00 o r 100/SIS.00 0 '
INn O'} lOOvdc l SAmps $ 2. 00 101 SIS.OO 1000/5 100.00
BYX21/ 200 200vdc 25A111ps $2.00 101 51S.00
IN21 38A 600vdc 60Amps 5S.00 101 540 .00 l OOOpf / . OO l uf +- 10%
OSSS-04C 400vdc 8OAo" 510.00 101 580.00
IN3269 _ d, 160Alllps 5 IS .00 10 / $120. 00 4151. 00 o r 100/5 20 .00 0 '
27SZ41 300vdc 250Amps 520.00 10 / $ 175 . 00 1000/ $I SO. 00
7-S754 300vdc 400AmpB 530.00 10 / $2S0. 00
RCD-1 5 l StcVDC 'Qua. 53.00 10 1 520 .00

E PROMSSHrR20R 20RV!X: 'Qua. 54.00 101 $30 . 00
IN4148 81gnal 30/$ 1.00 1001 $3. 00

2708 1024)(1 $2.00 each

FAIRCHILD 4116 16K OYNAMIC "'" 20One. Part I 16R75 2716 2048>t8 $4 .00 eech

2S For 525.00 or 100 For 590 .00 or 1000 Fo r $750 .00 27L3212SL32 $10 .00 ea ch

HEWLETT PACKARD MICROWAVE DIODES

INS111 ( 50S2- 2800) Sc ho t t ky Barrier Oiod"" 51.00 0 ' 10 (0' $ 8 .50
IN S712 ( S082- 28 10) •• ., " $1. 50 10 t o, $ 10 . 000 '
IN6263 (IISCII- IOO I) " " " $ .7$ 10 to, $ 5. 000 '
S082 - 28 35 " " " $1. 50 10 t o, $10 . 000 '
5082- 2805 Q....d Mottched " " " per set $5.00 10 t o, 540 .000 '

Toll Free Number
800-528-0180 ~<ill z electr0-VCi
(For ordera only) - t..:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

" AII P•• t . m. y De new a .
su.plus, .n(l parts m.y lie
substi lut&d WIth compa.able parts
if we a'8 out at Slock 01 an Item."'
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"MIXERS"
WATKINS JOHN SON WJ-M6 Doubl e Bal anced Mi xer
LD and RF 0.2 to 300MHz IF DC to 300MH z $21. 00
Conversion loss (SSB) 6. SdB Ma x. I to SOMH z

B. SdB Ma x. .2 to 300MH z WITH DATA SHEET
Noi se Figure (SSB) same as above

B.SdB Ma x. SO to 300MH z
Convers io n Compress ion . 3dB Typ .

NEC (NIPPON ELECT RI C CO . LTD. NES783S/2SC2 IS0 Mi crowave Trans i stor
NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $S. 30

F=3GHz dB 3.4 Typ. F=3GHz dB g Typ.
F=4GH z dB 4.3 Typ. r =4GHz dB 6. S Typ.

Ft Ga i n Bandwi dth Product at Vce=8v . Ic=lOma . GH z 4 Mi n. 6 Typ.
Vcbo 2Sv Vceo I Iv Vebo 3v Ie S<Jna . Pt . 2SDmw

UNELCO RF Power and Linear Arrplifier Capacf tor-s

These are the ferrous capacitors used by all the RF PCMer and Linear ftInplifier
rranufac rurers , and described in the RF Data Book .

5pf IOpf IBpf 30pf 43pf IOOpf 200pf I to 10pes .J' 51. 00 ea
5.1pf 12pf 22pf 32pf 51pf llOpf 220pf II to 50pes . S .90 ea
6.8pf 13pf 25pf 33pf 60pf 120pf 470pf 51 up pe s . S . 80 ea
7pf 14pf 27pf 34pf 80pf l30pf 5QOpf
8.2pf 15pf 27. 5pf 40pf 82pf l 40pf 1000pf

NIPPON ELECTRIC COMPANY TUNNEL DIODES $7. SOMODEL IS21 99 IS2200
Pea k Pt. Current rna. Ip gin; n. IOTyp. I1max . 9min. 10Typ. Ilmax .
Va lley Pt. Current rna. Iv I. 2Typ. 1. 5max. I. 2Typ. 1. 5max .
Peak Pt . Vo ltage my . Vp 9STyp. 120max . 7STyp. 90max.
Projected Peak Pt. Vo ltage my . Vpp Vf=Ip 48Omin . SSOTyp . 630max. 440mi n. S20Typ . 600max .
Series Res. Ohms rS 2.STyp. 4max. 2Typ. 3max.
Te rm inal Cap. pf. Ct I. ?Typ . 2max . 5Typ . 8max.
Valley Pt. Voltage my . VV 370Typ . 3S0Typ.

FAIRCHILD / DUMONT Oscil loscope Probes Model 4290B

Input Impedance 10 meg ., Input Capac i ty 6. 5 to 12pf ., Div is ion Rati o (Vo l t s/Div Factor )
10: 1, Cable Lengt h 4Ft . • Frequency Range Over IOOMHz .
These Probes wi l l work on all Tektronix, Hewlett Packard. and ot her Oscil loscopes .

PRICE $4S. 00

t()TOROLA RF DATA BOOK

Listsal! Motorola RF Transi stors / RF Power Amplifiers, Varactor Di odes and much much
more.

PRICE $7 .50

Toll Free Number
~~ electroavcl

800-528-0180
(For orders only) .. ... 11 parts ma1 ~ ne w or

s ur pl us . a nd Pllt s m ay De
subStItuted witt> comparaDle par'lS PRICES SUBJECT TO CHANGE WITHOUT NOTICE
il we are out 0 1stock of an ilem,"
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RF TRANSISTORS, MICROWAVE DIODES
PART PRICE PART PRICE PART PR ICE
152 199 $ 7.50 2Nb083 $ 13 .25 CA26 12 (TRW) $ 25 .00
152200 7.50 2N6084 15. 00 CA2674 ( T RW) 25 .00
2N 156 1 25.00 2N609 4 I H9622 11. 00 CA28Bl - l (TRW) 25 .00
2N1 562 25 .00 2N 6095 I M9623 12 . 00 CA4 10 1 (TRW) 25. 00
2N2 857 1. S5 2N609 6 IM962 4 15. 50 CA420 1 (TRW) 2·5.00
2N2857JAN 2. 55 2N609 7 17. 25 CA4600 (TRW ) 25 .00
2N2876 11. 00 2N6136 2 1.85 C0 1889 20.00

40.25
• 20 . 002N2947 18 . 35 2N6 166 C02545

2N2 948 1S. SO 2N 620 1 50. 00 CMDS 14AB 20 .00
2N2949 3.90 2N6459 18. 00 049 59 10 . 00
2N29S0 4 .60 2N6603 12 .00 04987M 20.00
2N3375 8 .00 2N6680 80 .00 05 1470 10.00
2N3SSJ 1. 57 2SC756A 7.50 05506 10.00
2N3632 13.80 25C781 2.80 DS827A.'1 20.00
2N3818 5.00 25CI0 18 1.00 DMD6022 30.00
lN3866 l. 30 25C1042 12.00 DMS -2A-250 40.00
2N3924 3.35 2SC1070 2.50 HEP76 4.95
2N3927 17. 75 2SC1239 2.50 HEPS 3002 11.30
2N3950 25. 00 2SC125 1 12 . 00 HEPSJ003 30.00
2N4072 1. 80 2SC 1306 2 .90 HEPSJ005 10.00
2N4127 21 .00 2SC1307 5.50 IIEPs3006 19.90
2N442 7 1. 30 2SC1760 1. 50 HEP S3007 25. 00
2N 4428 1. 85 2SC I970 2.50 HEPS30 10 11. 34
2N4957 3.45 2SC 2166 5.50 HTEF2204 H.P. 11 2. 00
2N4958 2.90 8B1087 (M.A.) 25 .00 5082-01 12 H.P . 14. 20
2N4959 2.30 A50-l2 20 .00 5082-0253 H.P . 105.00
2N5090 13.90 A283B 5.00 5082-0320 H.P. 58.00
2N5108 4 .00 ALD4200~ (AVANTEK) 395.00 5082-0386 H.P. POR
2N5109 1. 70 AMI23 97 .35 5082-0401 H.P . POR
2N5 160 3.45 AM688 100.00 5082-0438 H.P. POR
2N5 177 21.62 BBI05B . 52 5082-1028 H.P • POR
2N5179 1. 00 BD4/4JFBD4 (G . E. ) 10.00 5082-27 11 H.P . 23 . 15
2N5583 4.00 BFQ85 1. 50 5082-3080 H.P. 2.00
2N 5589 8 . 65 BFR90 1. 30 5082-J 188 H. P. 1. 00
2N5590 10 . 35 BFR9 l 1. 65 5082- 6459 H.P . POR
2N5591 13. 80 BFW92 1. 50 5082- 8323 H.P . POR
2N5 635 10 .95 BFX89 1. 00 3582 6E H. P. POR
2N5637 15. 50 BFY90 1. 00 3583 1E H. P . 29. 99
2N5641 9.20 BGY54 25.00 35853E H.P. 11 .50
2N5642 10.95 BGY55 25 .00 35854E H.P . 75.00
2N5643 15.50 BGY74 25 .00 HPA024 1 H. P. 75.60
2N5645 13 .80 BGY75 25.00 HXTR3101 H.P . 7.00
2N5646 20 .70 BL I61 10.00 HXTR3102 H. P. 8. 75
2N5691 18. 00 BLX67 11. 00 HXTR6101/2N6617 H. P. 55. 00
2~5764 27.00 BLY568CF 25 .00 HXTR6 104 H.P . 68.00
2N5836 5.45 BLY87 13. 00 HXTR61 05 H.P . 31. 00
2N5842 8 .00 BLY88 14. 00 HXTR6 106 H. P. n . oo
2N5849 20 .00 BLY89 15. 00 QSCH 1995 H.P. POR
2N 5913 3.25 BLY9 0 20. 00 J0 2000 TRW 10. 00
2N5922 10.00 BLY35 1 10. 00 J02001 TRW 25.00
2N 5923 25 . 00 C4005 20 .00 J04045 TRW 25 . 00
2N5941 23 . 00 CA402 (TRW) 25 .00 KJA 10. 00
2N 5942 40. 00 cA405 (TRW) 25 .00 MA450A 10. 00
2N5944 9 .20 CA6 12B (TRW) 25 .00 MA41 487 POR
2N5945 11. 50 CA2100 (TRW) 25.00 MA41 765 POR
2N5946 19 . 00 CAZ 11 3 (TRW) 25 .00 HA43589 POR
2N6080 9.20 CA2200 (TRW) 25 .00 MA43636 POR
2N6081 10.35 CA22 13 (TRW) 25 .00 MA47044 POR

2N6082 11. 50 CA24 18 (TRW) 25.00 HA47651 25 .50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE
" " II parIS may be new or

800-528-0180 surplus. and pans m a y be

~GfU electr0-VCIsubstituled with comparable pari s

(For orders only) it we are out o! Slock ot an item."
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GaAs, TUNNEL DIODES, ETC.
PART
MA4 71 00
MA4 720 2
MA47771
MA47852
MA49558
MB4Q21
MBDIOI
MD0513
HHWll71
HHWl182
HHW4171
HHW4172
HHW4342
MLP102
M:i1500
MMIS50
MM1552
MM1 553
MM1614
MM2608
MM3375A
MM4429
MMBOOO
MM8006
M0 2 77L
M028)L
M03757
MPI0 2
MPN3202
MPN3 40 1
MPN 341 Z
MP SU31
MRA2023- 1. S TRW
MRF2 12/208
MRF 22 3
MRF224
MRF237
MRF238
MRFZ 43
MRF245
MRF247
MRF ) 04
MRF 31 S
MRF420
MRF42 1
MRF422
MRF427
MRF428
MRF450/A
MRF453/A
MRF454/A
MRF455/A
MRF458
MRF463
MRF472
MRF475
MRF477
MRFSOZ

PRICE
s 3. 05

30.80
POR
POR
POR
POR

1. 00
POR

42.50
48.60
49. J5
51.90
68 .75
25.00
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. 0 1

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
41.40
16 . 10
46.00
13. 80
17 .25
19. 90
16. 00
19.90
25.00

1. 00
2.90

11. SO
1.04

PART
MRF S03
MRFS04
MRF S09
MRF Sll
MRF605
MRF629
MRF644
MRFB 16
MRF823
MRF901
MRFB004
MS261F
MT41S0 Fair.
MT5 126 Fair .
MT5481 Fai r .
MT5482 Fa ir.
MT5483 Fair .
MT5596 Fa i r.
MT5764 Fa ir .
MT8762 Fai r .
MVI09
MV140 1
MV 1624
MV1805
m1808
MV18 17B
MV 1863B
MV 1864A
MV l 864B
MV l864D
MV1868D
MV21 01
MV2 11 1
MV211 5
MV 2201
MV2 203
MV2209
MV2 21 5
MWA I lO
MWA1 20
MWA1 30
MWA210
MWA22 0
MWA230
MWA310
MWA320
MWA330
NEC57835
ON382
PPT515-2D-3
PRT8637
PSCQ2- 160
PT3190
PT3 194
PT3 195
PT3537
PT4 166E
PT4 176D

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
8.25
8.65
9.50
5.30
5.00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
PT4186B
PT4209
PT4209C
PT4 566
PT4 570
PT4571
PT4 571A
PT4 577
PT4590
PT4612
PT4628
PT4640
PT4642
PT5632
PT5749
PT6612
PT6626
PT6709
PT6720
PT8510
PT8524
PT8609
PT8633
PT8639
PT86 59
PI8679
PT870S
PTS709
PT872 7
prS73 1
PT8742
PTS7S7
PT9 790
PT3 1962
PT31963
PT31983
PTX6680
RAY- 3
4008 1
4028 1
40282
40290
RFII O
SCA3522
SCA3523
SO l065
SS43
TPI0 14
TPI02S
TRW-3
UT0504 Avantek
UT051 1 Avan t ek
VIS
V33B
VIOOB
VAB80 lEC
VAB804EC
VAS21AN20

PRICE
$ POR

POR
POR
POR
POR
POR
POR
POR
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
75.00
4.00
4 .00
4.00

25 .00
25 .00
25 .00

Toll Free Number
800-528-0180
(For orders only)

••...n pa'IS mOlY be ne... or
surplus. Olnd pOl,IS may be
....bsl'lul\Kl ...'111 comparable palrts
.1 we are 0U1 0 1 Slock of Oln ilem. R

~~ electrolVc~
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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COAXIAL RELAY SWITCHES SPOT

Elec t r on ic Specia l ty Co./Raven El ec tronics
Par t ' 2SN28 Part' SU-O I
2 6Vdc Type N Connect or, OC t o I GHz .

rSN S98~-S~6-9683 $4 9.00

....phenol
Part' 31 6-10 102-8
I I SVac Type BNC DC t o 3 GHz.

FXR
Part' 300-1 1182
120Vac Type BSC DC to 4 CHz.
fSN ~98S-~"3-122~

m
Part' 300-11173
I20Vac Type s."C Sa_
fSN ~985-5"3-1850

$29 .99 $39.99 $39.99

- .,

••l

aNC To Banan a Pl ug Coax Cable RC-~8 36 i nc h or BNC to N Coax Cabl" R('-~8 36 inch.

$7.99 or 2 For $ 13 .99 or 10 Fo r $50.00 $8.99 or 2 For $ IS .99 o r to Fo r $ 60 .00

SOLID STATE RElAYS

P&B Hode l ECT IDB72

PRI CE EACH $5 .00

5vdc t u r n on 1200ac con tact at 7.mps o r 208lllps on a
lO"x IO"x . 12" alusinus. Heatsink wi th
silicon grease.

NOTE: ••• lteas.ay be substituted with other

Digislg . Inc. Kade l ECS-215

PRICE EACH $7.50

Grigsby/Bar ton Model G87"00

PRICE EACH $7.50

Svdc t u r n on

Svdc turn on

2"Ovac contact I"aaop", or
IO"x IO"x .12" ai_in"",.
silicon grease.

2"Ovac contact at 15asps
IO"x IO"x .124 al... in....
.11icon gr..ase ,

brands o r equivalen t .adel

"Oamps on a
Hea t s fn k wi t h

o r "OalipS on a
H..atslnk with

nwabe rs .•••

•·... n pa rIS may be n. ... Qr
su'p l us . and pa ' Is may ba
subsl, luted ...,th comparaole parts
,I ..... ar. out 01 SIOC~ 01an ;Iem"

z
electrOJUCii

Toll F.... Number
8O()..S28-0180
(For ord.... only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RECALL PHONE ME HORY TELEPHONE WITH 24 NUMBER AUTO DIALER

The Reca ll Phone Telephone employs the la tes t st a te of art
co~unicationa technology. I t i s a combina tion telephone
and a utoma tic dialer that uses premi um-qual ity , aol i d-at at a
circui try to a"un high-rellllbil ity pe r Ic raance i n persona l
or busineas appli cations. $49 .99

ARON ALPHA RAPID BONDI NG GLUE

Super Glue ICE-486 high st r ength
rap id bonding adhes ive.Alpha
Cyanoac r y l a t e . Set -T ime 20 t o 40
s ec . , 0 . 7( 1. 0" . ( 20gm. )

$2.00

TOUCH 'rOSE PAD

Thia pad contains all the elec tron ics to
produc a atandard touch-tone tones. Sew
with data .

$9 .99 or 10/ $89 .99

MITSl1Ml VHF /VHF VARACTOR TL'SER HODEL L'VEIA

Perfec t f or t hos a unac r..bler projects .
Sew wi t h data.

$19 . 99 or 10/$1 49. 99

INTEGRATeD CI RCUIT . I to 10 Ilup

MC l372P
MCI358P
MCl3 50P
MC1330A IP
MC1310P
MCl496P
LM565N
LH380NI4
LHI889N
NE 564N
NE 561N

Color TV Vid eo Modulator Circuit.
I F Amp ., Limiter ,FM Detec tor ,Aud i o Driver ,Elect roni c Attenuat or.
IF Amp lifier
Low Level Video Detector
FM St er eo Demodulator
Balanced Modulator/Demodulator
Phaa e Locked Loop
2Watt Audio Power Amp lifier
TV Video Modulato r
Phase Locked Loop
Phase Locked Loop

s 4.42
5.00
1. 50
1. 50
4.29
I. 50
2 .50
I. 56
5.00

10.00
10,00

$2 .95
4. DO
1, 25
I. 15
3.30
1, 25
2.00
1. 25
4 .00
8 .00
8.00

FERRANTI ELECTRON ICS AM RADIO RECEIVER MODEL ZN414 INTEGRATe D CI RCU I T.
Fea t ur e s :

1. 2 t o 1.6 volt operst l ng r ange . , Le aa t han O. 5ma c ur r en t cons umpt i on . 150KHz co 3MH"
Fr equen cy r ange .,Eas y to aasemble ,no al ignment necessary. Effective and variab le AGC ac t ion.,
Will drive an earphon e direct. Excellent audio quality. ,Typi ca l power gain of 72dB. ,TO- 18

a cka a. With data . $2.99 or 10 For $24.99

NI CAD RECHARGEABLE BATTERIES

AA Battery Pack of 6 These
Sew.

are Factory
$5 .00

SUB C rack of 10 2 .5Amp/Hr. $10.00

Ca t e s Rechargeable Bat tery Packs

12vdc at 2 .5Amp/Hr.
12vdc at SAmp/Hr.

--

$11. 99
$U.99

" All parts may be ne* o '
surpfus , and pa rI s ma y tle
subslltuled * ,tn compara tlle paf1S
,I ...... a,e 001 01 StOCk or an II,,",.~

Toll Free Number
800-52lHll80
(For orden only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
ElHAC TUBE SOCKETS AND CH IMNEYS

SKllO
SK)OOA
SK4QO
SK406
SK4 16
SKSOO
SK600
SK602
SK606
SK607
SK610
SK62Q
SK626
SK6JQ
SK636B
SK640
SK646
SK700
SK711A
SK740
SK770
SK800A
SK806
SK810
5K900
SK906
SK 1420
SK l490

Soc ket
Socket For 4CXSOOOA, R, J . 4CX10.OOOD. 4CXI5 ,OOOA,J
Socket For 4-1 25A,2 50A,400A. 400C,4 PR125A, 40QA, 4- S0QA, S- SOOA
Chimney For 4-250A.400A , 400C ,4PR400A
Chimney For 3- 400Z
Soc ket For 4-!OODA! 4PR1000A!B
Socket For 4CX2S0B ,BC .FG. R.4CX350A ,F ,FJ
Socket For 4CX2S0B, BC,FG,R, 4Cx350A. F, FJ
Chimney For 4CX250B ,BC,FG ,R,4CX)50A,F,FJ
Socket For 4CX600J,JA
Socket For 4CX600J ,JA
Socket For 4CX600J ,JA
Chimney For 4CX600J,JA
Socket For 4CX60OJ ,JA
Chimney For 4CX600J,JA
Soc ket For 4CX600J , JA
Chimney For 4CX60OJ,JA
Soc ket For 4CX300A ,Y , 4CX125C ,F
Socket For 4CX)00A,Y ,4CXI25C ,F
Socket For 4CX300A, Y, 4CXI25C,F
Socket For 4CX)00A ,Y ,4CXI25C ,F
Socke t For 4CXIOOOA ,4CX1500B
Chimney For 4CX IOOOA,4CXI500B
Socke t For 4CX IOOOA ,4CXI500B
Socket For 4X500A
Chimney For 4X500A
Socket For 5CX)000A
Soc ket For 4CV8000A

$POR
$520.00

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

225 .00
225 .00
86.00
86 .00

225.00
40.00

225 .00
300.00
57.00

650.00
585.00

JOHNSON TUBE SOCKETS AND CHIMNEYS

124-lll/SK606
i 22- 0275- 001
124-0 11 )- 00
124-116/SK630A
124-115-2/SK620A

Chimney For 4CX250B,BC,FG ,R, 4CX350A,F,FJ
Socket For 3-500l , 4-125A, 250A , 400A, 4-500A , 5-500A
Capacitor Ring
Socket For 4CX250B, BC ,FG ,R, /4CX)50A, F,FJ
Socke t For 4CX250B ,BC,FG ,R , /4CX)SOA,F ,FJ
813 Tube Socket

$ 10. 00
(pair)15.00

15. 00
55.00
55 .00
20.00

.._--------------------------.--------------------_._.------------------ TUBE CAPS (Plate)

CHIP CAPACITORS

.apf
lp f
1. lpf
1. 4pf
I .5pf
L 8pf
2.2pf
2.7pf
J .Jpf
J.6pf
3.9pf
4.7pf
5.6pf
6.8pf
8 .2pf

PRICES: 1 t o 10 
IIto50
51 t o 100-

IOpf
12pf
15pf
lSpf
20pf
22pf
24pf
27pf
33pf
39pf
47pf
51pf
56pf
68pf
82pf

.99¢

.90¢

.80¢

101 to 1000
1001 & UP

100pf"
1l0pf
120pf
l30pf
150pf
160pf
l80pf
200pf
220pf "
240pf
270pf
JOOpf
330pf
360pf
390pf

.60¢ "

.35¢

HRl, 4
4JOpf HR2 ,3, 6" 7
470pf HRS , 8
5IOpf HR9
560pf HR10
620pf
680pf
820pf
1000pf / . 00Iuf"
1800pf/ . 0018uf
2700pf / . 0027uf
1O ,000pf/.Ol uf
12 ,OOOpf/.OI2u f
I5,OOOpf/ .015uf
18,OOOpf/ .018uf

IS A SPECIAL PRICE : 10 for $7.50
100 f or $65 .00
1000 fo r $350.00

$11.00
13. 00
14.00
17.00
20.00

.._----_._- ------------------------------------------------- ---------------- --------_._----
WATKI NS JOHNSON WJ - V907 : Voltage Controlled M i crowa~e Osci l l ator $110.00

Frequency range 3.6 to 4.2GH z , Power cuput , Min . 10dBm typi cal, 8d8m Guara nt eed.
Spurious ou tput suppression Ha rmon ic (nfo), mi n. 20dB typi ca l, In-8and Non-Harmonic , min .
60d8 typica l, Res-idual FM, pk to pk, Mall. . 5KH z , pushi ng factor, Nax , 8KHz/ V, Pul li ng f1gllfe
(1 .5 : 1 VSWR), Ma x. 60MHz, Tun ing ~o l t age range +1 t o + 15~o lts , Tuni ng cur r ent , Max . - O.lmA ,
mod ul ation sensiti vity r ange, Max. 120 to JOMHz/V, Inpu t capac i t ance , Max . lOOpf , Osci llator
Bias +15 +-0 .05 ~olts @ 55mA, Max .

Toll Free Number
800-528-0180
(For orders only)
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TUBES
TYPE

2E26
2K28
2XlOOOA
3822
3828/866A
3-5002
3-1 0002
3CX1OOOAl 8283
3CX1500A7/887
3X2500A3
3CX3000A7
4- 65A/ 8 165
4-125A/4D2 1
4-250A/5D22
4-400Al8432
4-400C/ 6775
4- 1000A/8 166
4B32
4E27A/5- 1258
4CS250R
4X150A/7034
4X150D/7035
4X15OG/8172
4X250B
4CX250B17203
4CX250F/G/862 1
4CX2 50K/8245
4CX250R1758011
4CX300A/8 167
4CX350A/8321
4CX350F/J / 8904
4X500A
4CX600J/8809
4CW800F
4CX1OOOAl 8 168
4CX15008/8660
4CX5000A/8 170
4CXI0000D/8171
4CX15000A/8281
4PR60A
4PR608/825 2
4PR400A/8 188
5CX1500A

PRI CE

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
62 5. 00
340.00
397. 00
932 .00
990.00

1260 . 00
100.00
175.00
192 . 00
569.00

TYPE

KT88
DX362
DX415
5728/T160L
592/3-200A3
807
811
8 11 A
812A
813
8298
832A
4624
4662
4665
5675/A
572 1
5768
5836
5837
5861 /EC55
5876A
5881/6L6W
5893
5894/A
5894/B
5946
6080
6083/AX9909
6098/6AK6
6115/A
6146
6146A
6146B/82 98A
6146W
6156
6159
6161
6291
6293
6360
6524
6550

PRICE

$ 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
125 .00

12. 00
5.00

53 . 00
10. 00

TYPE

6562/6974A
6832
6883/8032A/8552
6897
6907A
6939
7094
7117
72 11
7289 /3CX1OOAS
7360
7377
7408
7650
7695
7843
7854
7868
7894
8072
8117A
8121
8122
8236
8295/PLl72
8462
8505A
853311
8560/A
8560AS
8608
8637
8643
864 7
8737/ 58948
8873
8874
8875
8877
8908
8930/6512
8950

PRI CE

s 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

6.00
6.00
6.00
6.00
6.00
6.00
6. 00
6. 00

6JH6
6JN6
6JS68
6KG6/ELSOS
6KH6
6KN6
6LF6
6LQ6 (GE)

6.00
5.00
6.00
6.00
6.00
6. 00
6.00
6.00

6BK4C
6OQ5
6F115
6GE5
6GJ5
6855
6JB5/ 6HE5
6JB6A

6LQ6 (Sy l vania) 7.50
6LU8 6.00
6LX6 6.00
6ME6 6. 00
128Y7A 4 . 00
12J86A 6.00
6KD6 6.00
6JT 6A 6. 00
6KD6 6. 00

NOTI CE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE I I!IIIIIII!IIII! 1IIIIIIIIII!I!IIII!!!!1
TU8ES MAY EITHER BE NEW OR SURPLUS CONDIT ION I!!!!!! 1! ! ! ! I ! ! ! ! ! ! 1! ! I ! ! ! ! ! ! ! I ! ! ! I ! I ! ! ! ! ! ! ! ! ! ! ! !

Toll Free Number
800-528-0180
(For orders only)

.. ... n parts may be new or
surp lus. lind Pllrl S may be
subslituted with eompsrable pana
It we are out 0' stock 0' an ITem."
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"FILTERS"
COLL INS Mechani cal Fi l ter #526-9724 -010 MODEL F455Z32F

455KHZ at 3 .2KHz wide . May be other ITOdels rut equi valent . May be used or new. $15 .99

ATLAS Crystal Filters
5.595- 2.7/8/LSB, 5. 595-Z. 7/LSB
8 pole 2 . 7!<l1z ....ide t.Jwer sideband . !JTpedence 8000hTls lSpf In/8000hTls Opf out . 19 . 99

5. 595- 2. 7/8/U. 5.595- 2. 7/USB
8 peke 2.7Khz wide tJr:per s idehand . Irrp€rlence 8000hns lSpf In/8 000!"ms Opf out . 19. 99
5.595- .500/4, 5.595-.500/4/01
4 poje 500 cycles wide CWo Irrpedance BOOotrn5 lSpf In/8000hns Opf out . 19. 99

9.0USBjCW
6 pole 2.7KHz wide at &dB. Impedance 6800hms 7pf In/3000hms Bpf out . OW-1599Hz 19.99

KOKUSA EL C R C C han r #MF-455-ZL/ZU-21H
455KHz at Center Frequency o f 453 . 5KC. carri er FrequerJ::y of 455KHz 2.36KC Bandwidth .
Upper s idehand . (ZU) 19 . 99
1Dwer s idehand. (ZL) 19. 99

••• ••• •••••• ••• •••• ••••• •••• ••• ••••• ••• ••••• ••• •••• •••• ••• •• •• •••• •••• ••••• •••

,

CRYSTAL FILTERS
NIKKO FX- 0780OC
TEW FEC-I03-2
SDK OCH-llJA
Tl\."1A TF- 3lH250
~/CD 001019880
~~LA 488486)801
PTI 5350C
PTI 5426C
PTI 1479
~~ AlOJOO
FP!: ERXF-15700
FILTOCH 2131

7 . ai·1HZ
10 . 6935MHz
11. 2735l-1iz
CF 3179 .3KHz
10 .7mz zpote 15KHz bandwidth
11. 7m z 2p::>le 15KHz bandwidth
12mz 2p::>le 15KHz I::arrlwi.dth
21. 4MHz 2p::>le 15KHz bandwidth
10 . 71oilz spore ban:lwidth 7 . 5KHz at JdB , 5KHz at 6dB
45MHz 2PJle 15KHz bandwidth
20.6MHz 36KHz wide
CF 7. 825M11z

S10 .00
10 .00
10 . 00
19 . 99

5 .00
5. 00
5 . 00
5 .00

20 . 00
6 .00

10 .00
10. 00

•••• •••• •• •••• •• •••• ••••• •••• •••• •••• ••••• ••• ••••• •••• •••• •••• •••• ••••• •• •••••
CERAMIC FILT ERS
AXEL 4F44 9 12 . 6KC Bandpass Filter JdB bandwidth 1. 6YJ-lz fran 11. S- 13 .4m z 10. 00
crsvrra ro-otx 455KHz+-2KHz l:x:urlwidth 4- 7% a t JdB 5 .00

TCF4-12036A 455KHz+-1KHz barrlwidth 6dB min 12KHZ, 6MB max 36mz 10. 00
BfD455B 455I-crIz 2 .50
BFB4 55L 455KHz 3 .50
CfM4 55E 455I-crlz +-5 .5KHz at JdB , +-BKHz at 6dB , +-1 6KHz at 5MB 6 . 65
crM4 550 4S5KHz +-7YJ-lz at 3dB , +-10KHz at 6dD , +-20KHz at 5lk!B 6 .65
a:'R45 SE 455KHz +-5.5KHz at 3dB , +-BKHz at 6dB , +-16KHz at 6lk!B B.OO
cru4S5B 455KHz +-21<Jlz bandwidth +-15KHz at 6dB, +-30KHz at 4MB 2. 90
cru45SC 455KHz +-2KHz bandwidth +-12 .5KHz at 6dB , +-24KHz at 40dB 2 . 90
CFU455G 455KHz +-lJOiz bandwidth +-4. 5llJiz at 6dB , +-10llJiz at 4MB 2.90
cru4 55H 455KHz +-lJOiz barrlwidth +-3I-cr lz at 6dB , +-9KHz a t 400B 2 . 90
CFU4 55I 455KHz +-lJOiz barrlwidth +-2KHz at 6dB , +-6KHz at 4MB 2 . 90
CfW4 55D 455KHz +-10KHz at 6dB • +-20KHz at 4MB 2 . 90
CfW455H 455KHz +-3KHz at sea , +-9KHz at 40dB 2 . 90
SFB4550 455KHz 2 .50
SFD4 550 455KHz +-2I-crlz , 3dB barrlwidth 4 .5rnz +-1KHz 5.00
SFEI0.7Mi\ 10 .7MHz 280KHz +-50I-crtz a t 3dB • 650rnz at 2MB 2.50
SFE10. 7MS 10 ,7mz 230KHz +- 50KHz at 3dB , 570KHz a t 20de 2 . 50
SFGlO . ?NT.. 10 . 7mz 10 . 00
IF-B4/cru4 55I 455KHz +-lJOiz 2. 90
IF-B6/cnJ4 55H 455KHz +-1KHz 2 . 90
U -B8 455KHz 2.90
U-ClS 455KHz 10. 00

'IOKIN CF45Slv'BFU455K 455KHz +-2KHz 5 .00
Wl.TSUSHlRA E:fC-IA 55K 455I-crlz 7 . 00

•• •••••• •••• •••• •••• •••• ••••• •• ••••• ••• •• ••• •••• ••••• ••• • ••• ••• ••••• • •• •••• •••
SP EC TRA PHYSI CS~ Madel 088 HeNe LASER TU8ES
PO-IER a..mvr 1.61'-". BfJIM OIA•• 7Sl-H BEAM OIR . 2.7rtR
6SK ctM 1~'IT BALI.AST 1000v0c +-100v0c At 3 .7~

ROT RON MUFFINFANS Model MARK4 /MU2 A1
115 vic 14nA.TTS SO/6OCPS D1I'E1:Va PflOl1:X:: I:ED-F
roscra at 60CPS THESE ARE NEW

8KV SJ'AR'I'IN;; VOLTAGE OC
S59 . 99

ssem at 50CPS
$ 7 . 99

&'I~ electr0tUCI
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Toll Free Number
800-528-0180
(For orders only)

" All pans m ay be ne w Or
surplU S, and pa'l! m ay be
subStltuled with compa.,a.bte paris
if ....e are 01,11o f stock of an i tem:"
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HEWLETT PACKARD SIGNAL GENERATORS

Toll f _ N.._
Il»UI-OliO

I'.- """"

,.,. ."",.,. .
1111 W. CAMEl.I." CK IIOAO

PHOENIX, ARIZONA 150"
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$ 500.00

$2100 .00

$2500,00

U45O.00

$ 350 .00
$ 450.00

$ 600.00

$2200 ,00

$4200. 00

$ 750 ,00
$2200. 00

$ 650 .00

$ 500.00

$1100. 00
$ 750.00

$ 375 .00

$ 600 .00

$1100 .00

$ 375.00

and se lect ion of

" AU Da ns may be ne w 0 1
s u rplUS. a nd p arI S ma y be
s ubs t' luled ...il~ cDmparebie pa rt$
it we a'" out 01 Slock 01an item,"

~~ elcc l r0 'Uc*,
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CIl£ OIT CARDS; .. ACClI"T IOASTlIlCANl 'IlIA ll __a
ORTA SHUll, W""" ... n... ""',• •'-1. ," .IO<~ _ "" "'00'" ,...... .."" ,,,,,-

ALL ECUI PME NT CARRY A 30 DAYGUARANTEE ,

EOUIPMENT IS NOT CAL IBRATED.

see as above but la ter mode l ,
10 to lSGHz,lQr1<l Output power with calibrated cutout and
oulse·sQuore wove or FI'I modulation.
Synchronizer used with 606!,608F .The synchroni zer Is a
Phase·lock f reQuency s tabl Izer which prov ides c ry~ tol
osc il lator t recueocv s tobll tv to 43Cf1Hz In the 608F signal
genera tor. Phose lock ing e retrc tes eicroceoucs ond dr lfl
resulting In excellen t f requency stcon tw.rne 870SA Inc uoes
a vernier which can t une t he ref erence osci llator over a range
Of +-0.251 pe nn lt tl ng frequency settobi l ity to 2 port s In 10
to the seventh .Provi des a very stable s ignal that sat i sf ies
mony cr l tlcol oppllcatlons ,

(With HP 606B or 608Fl
(Without)

ELECTROMETR ICS EMC· IO RFI/ EM I RECE IVER
Low f reQuency onal yzer coverin g 20Hz to 50KH Z f reQuency
range.Extendable to 500 KHz In wldeband mode.
EmPi re Devi ces Field Intensity Me te r .
Has NF-I05/ TA ,NF-I05/TX,NF·I05/TI ,NF-I05/T2,NF-105/ T3.
Covers 14KHZ to l ()()(f1Hz .

50KHl t o 65MHZ In 6 bonds +-I%. Ootout leve l adjus table a .IuV
to 3V IntO 50 Ohms ,Bui l t - In crys ta l col lbro tor. 400 -1000Hz
eooutot ton.
sere as ODOve but has rrecoencv control feature to once
OPeration w\ th HP 8708A smcnrcu zer •

10f'lHz to 48CI'\Hz, O- l uV-IV Into SO atlns, AI'I,CW.or Dulse rood
ulot Ion. cctrbrotec ot tencctor .

lOMHZ to 42OMHz. O , luV~O.5V Into 50 ahms. +-O.S% accuracy,
bu il t-In crystal callbrotor. AM-ell or pulse outout.

tecrcvec version of POPU lor &08LUP to IVcutout. recrcveo
stabllltY,low reslauol FM.
lOM HI to 455MHz In 5 bands +-1%frequency accuracy wIth
bui lt- In crysta l cotibrc tcr .ccn be used IoI l t h HP 8708A
Synchron izer, Outout continuous ly adjustable from .luV to
.5V Into 50 orrns,

450-12~z ,a.lllY-O.SY Into 50 ohms.collbrated outPUt.

900-210OMHZ ~ I t h mony features Including cal lbrated outDut
and all modulation cha racter istics.
Direct reading ond direct control fral 1.8 to 4.26Hz. The
H.P.&16A features +-1.5aB calibrated output accuracy fr om
-3127dBm to -dBm.The OutDut Is dlrect lv calibrated In micro
volts and dBm wi th continuous monl tar lng. Simp le operation
f reouency diad accuracy Is +-11 and sto Ill ty e~ceeds 0 .005~
/ C change In ambi ent temperature. Calib rated ot tenuotor Is
wi thin +- l . 5dB over ent ire output bond. 50 ohm Impedance uni t
has Interna l Dulse modula tion with reo rate va riab le from 40
Hz to 4KHZ,vor lab le Dulsewldth(l to 10useclond vorlable Dulse''''IB to scocsecr.txtemct flJXIulotlng Inputs tncreos ver
sot t tw.
Some as above but later model ,

3.8 to 7.66HZ ronge,w lth calibrated outout
Du lse-FI'I or soucre eove lII)(\u ctrot.
sese as above but later model.

7 to 116HZ range,wi m calibrat ed out put and seteet Ion of
pul se-FM or squa re wove modul at ion.

60aF

606'

608C

606'

612A
614A

61&C
620A

E/'IC-I0

6168
618B

NF-I05F

870M

60801
TS510

608'

&1&A!
TS403

&20B
&2&A
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output
144-146
14 5' 146
eo-ee

144- 144,4
220-222
221>22 4
so-sa

14 4- ' 46
ae-ec

'-

28-30 432 '434
28-30 43 5-437
50-54 43 2-4 36
6 1.25 4 39 2 5

144-' 48 43 2-436"

"AdcI $35 fOf 2 1,1 ",put

Exciter
Input Range

28-3 0
28- 29
28-30

27-27 4
ae-ao
"."

14 4-1 46
so-sa

14 4- 146

-.••••

I I

For limited l ime,
buy a transmil converter

above with 4Q-45W PA
($ 129.95) and gel $39.95

cabinet FREE.

-.
t'•

-

-

LOOK AT THESE
ATTRACTIVE CURVES!

•

For UHF,
Model XV4
Kit $99.95
Wired $149.95

For VHF,
Model xv2
Kit $79 .95
Wired $11995
(Specify band)

:II •

•
•
•

\ ' • ,
, • 'i•-. • - • • • ...." .- .-

For SSB. CWo ADJ, FM, etc. Why pay big
bucks lor a mu lti mode rig lor each band? Can
be li nked with receive conve rters for
transceive 2 watts output.

R14 .. &. R220 F'onl Ends. HRA 144/220, &. HRF-144/220

28-30
28-30

144-148
"."
61.2 5

Receiver
Output

' 44-148
28-30

'44-148
28-30
28-30

27-27,4
28-30
eo-sa
28'30

144-148
144-1 48
so-ee
ze-ac

-

432-434
435-437
4 32-436
4 32-436
4 39.25

,-,

Antenna
Input Range

28-32
eo-sa
"."

144-'46
145-14 7

144-144.4
146-148
144-'48
220-22 2
220-224
222-226
220-224
222·224

-e)'

•
•

\. -

FM-5 PC Board Kit - O NLY $159.95
complete with con trols, heatsink, etc .

10 wens. 5 Channels, for 6M, 2M, or 220

SCAN N ER CONVERTERS Copy 72-76,135
144, 24Q-270,400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $79.95.

SPECIAL FREQUENCY CONVERTERS made
to custom order $119.95. Carr for details.

Models to cove r every pract ical rf & it range to
listen to SSB , FM, ADJ , 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
$59.95

Tuning RallQe

143-150 MHz
213-233 MHz
420-450 MHz

Model

HRA-144
HRA-220
HRA-432

Tunable
Moo", Frea Ra"ll!! Noise F'!Iut8 ~ --LNA 28 eo-eo 0 .9 dB ""B$39.95
LNA 50 eo-,. c.s d B ""B $39.95 VHF MODELS
LNA 144 tao-reo 1.0 dB teee $39.95

Kit $44.95LNA220 180-250 ' .0 ea 17 dB $39 .9 5
LNA432 380-470 1,0 dB 18dS $44.95 Less Case $39.95

Wired 559.95

'-----~

ECONOMY PREAMPS

\~• • f"\.... .-,

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432: add "6" to model • .

Our lab has developed a new line 01 low-noise
receiver preamps with helical resonator filters
built in.Thecombination of a low noise amplifier
similar to the LNA series and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity while reduc ing intermod
and cross-band interference in critical appli
cations. See select ivity curves at right. Noise
figure:: 1 to 1.2 ea. Gain;; 12 to 15 dB.

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range, Specify
exact Iraq. band needed. Gain 16-20 dB. NF =
2 dBar less.VHF uruts avaitabte 2710300 MHz.
UHF units available 300 10 650 MHz..

• PJOK. VHF Kit less case $14.95
• P30C, VHF Kit with case $20.95
• P30W, VHF WiredlTeSled $29.95
• P432K, UHF Kit less case $18.95
• P432C, UHF Kit with case $24.95
• P432W. UHF WiredfTested $33.95

New low-noise microwave transistors make
preamps in the 0.9 10 1.0 dB noise figure
range possible without the frag il ity and power
supply problems of gas-let's. Un its furnished
wired and tuned 10 ham band. Can be easily
retuned to nearby Iraq.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS



• SENSITIVITY SECOND TO NONE; TYPICALLY
0. 15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CANi BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEe R144, R220.
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHE R GREAT RECEIVER fEATURES: FLU TIER
PROOF SQUELCH, AFC TO CO MPENSATE FOR
OFF-FREO TRA NSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL

• CLEAN, EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT.

"

•
•-

,.

•
-

•

-.

, '

",

• -- .----"":..---
--~------. --

--

•

•-

~~
I(~ 100 lI(PlAfIIl-, - -

" :,.-,- - - ,- -.
•

Wlred/Tested

57 45

$795

FEATURES:

Kit

$595

$64.

-------

For years, Hamtron ics <!I

Modules have been used by
individual hams and manufac

turers to make repeaters. Now, in
the Hamtronic s tradition of top

Quality and superb value, we ere proud •
to offer a complete repeater package.

JUST LOOK AT THESE PRICES!

6M,2M,220

440

Band

CALL OR WRITE FOR COMPLETE DETAILS.

Boltl kil snd wired units srs complet8 "" rt! sll /lBrls, modullJs, IIsld_re. snd crystsls

INTRODUCING 
NEW 1983 RECEIVERS

• R144/R220 FM RCV RS for 2M or 220 MHz.
c.t sovsere:8 pole xtal fi ller& ceramic fitter
in H, helical resonatorfront end lor exceptional
selectivity(curves alleft). AFC incl., xtat oven
avai l. Kil only $119.95

• R451 FM RCVR Same buttoruhf. Tuned line
trent end. 0.3 uV sans. Kit only $ 119.95.

• R76 FM RCVR l or 10M, 6M, 2M, 220, o r
commercial bands. As above. but w/oAFC or
net. res. Kit s only $109.95.
Also ava il w/4 pole fi lter, only S94 .95/ kit.

• R110 VHF AM RECEIVER kit lorVHF aircralt
band or ham bands. Only $84.95

• R110 UHF AM RECEIVER for UHF uses.
including special 259 MHz model to hear
SPACE SHUTTLE. Kit $94.95

• HELICAL RESONATOR FILTERS available
separately on cce w/connectore.
HRF·144 for 143-150 MHz $34.95
HRF-22O for 213·233 MHz $34.95
HRF-432 lor 42Q.45O MHz $44.95

• COR KITS With audio mixer and speaker
amplifier. Only $29,95,

• CWID KITS 158 bits, field programmable,
c lean au dio. Only $59.95.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/oil tuncttons w ith
tcccntcee s- . e.q., repeater and actooetcn
Use wi lh marn or au x. receiver or wi lh Auto
patch. Only S89 95.

• AUTOPATCH KITS. Provide repeate r auto
patch. reverse patc h, phone hne remote
control 01 repealer, secondary control via
repea ler receiver Man y other teaurres.
Only S89 95 Requues DTMF Module.

• A1 6 RF TlGHT BOX Deep(l ';lwnalum. case
WIth IIghl COV('f ilnrl oosearns 7 . 8. :> roches
n,-.'y <; 1800

TRANSMITTERS AND
ACCESSORIES

• T51 VHF FM EXCITER l or 10M, 6 ; ~, 2M,
220 MHz or adjacent ban ds. 2 Watts contin
uous. Kits only $59.95

• T451 UHF FM EXCITER 2 Io 3 Wans on 450
ha m band or adjacent. Kits onty $69.95.

• VH F & UHF LI NEAR AMPLI FIE RS. Use on
either FM orsse.Power levels from 10 to 45
Watts togo with exc iters & xmtg converters.
Kits from $69.95 .
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CA LL FOR PRICE & AVAILABILITY
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ICOM HEAOQUARTERS

'co,," !:rul g.~ ICOM
,n s'" ~:N

_ ~ IC2A.
IC2AT

r-r-r-r-" .....m T"IIU·QLASS ANTENN A. ~

"AXON VOX
PORTABLE TRANSCEIVER

• Up to 'I> m". FM T>.~. m.H."g

• "HaM> " ee" vox ope,.lIon
• L,gn' " .,g,,, _ .... ,n.n 9 0,
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B&W PORTABLE
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SUPER DEAL ON PROOOCTlON .REJECT !iOuA
METER MOVEM EN TS.M ETERS ....RE MARKED AS
TO PROBLEM : " STlCKY NEEDLES" , '"FOREIGN
MATERIAL" . WRONG IMPEOANCE~, ETC. MOST
PROBLEMS CORRECTABLE WITH A urns TIME.
AT THE PRICE OF ~ MOvEMENTS THEse
DAYS, HOW CAN YOU GO WRONG?

5 DIFFERENT SCALES

(OUR CHOICE) $30.00
17.00 ••.

\.""'. u".;

Put Your Computer " On-The-Air"

The Intertacet ""'"

U,t 816995
"189.95"

Yoo,i, pe'$0f\.81 compule, Decome. e c omple le CWIRTTYIASCIl
send end •.c..."., termInal ....,11 The ln lerfKe link,ng " 10 you. I'e ns
ce,~....

tl you own en Apple II or Apple It PIIJS. AI...; .100 or 800, TRS-80
COlO< COrnpul..., or VIC-20. The Inlerfec . ...il1pul}'OU' COrt'lpul... "On·
T",,"A" ".

Soll..ilr. lor each 5ySI.m IN lur. , splil se,een d,spllly. DoJrrered
k..,~. Sla luS d ,splay . • nd message potts. A!lacll a ny c.n1'o'''cs
com pet,ble pr,nler for I'l;Ird copy. Soil... ,,, 's ava ,lable . on d,sk"ll.
for Ill<! APflle ....d program boardS lor Ill<! ol ~,,<s, al add il lOfle l COSI.

Apple AI"'; VIe-20 TRS-BOC
d,s k.lIe board Doilrd boa'd
529.95 ~99!i ~9.95 55995

PlUI SJ.OO Shipping

CALL OR WR ITE. M ASTER CARD. VI SA. MONEY ORDERS. PERSONAL CHECKS TAKE 3 WEEKS
TO CL EA R. ACCEPTED INTERNATIONAL ORDERS WELCOME, PLEAS E REQUE ST PRO FORMA
IN VOIC E ILLINOIS RESIDENT S ADD 6°~ SAL ES TAX .

MON THRU W ED 930·6 00. THURS·FRI. 930·8 00. SAT 9 30·3:00

• AM CW SSB
. '50 "'...., 30~ · ."'~l

• PU. SYN1HESiZUlINITt-<~ AM)
ME~ • AI:. AQAPlOJ:l . \ 'r£AA FACTCP't
LMTEO WAl¥lANl'f 4""-

. '''.......

TO ORDER:

HOURS:

STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!

AMECO
PREAMPS

_... [~~J- "<_.... ...._ ."1 .....
_ .... JI " ... , . " ..to_ ,•• , "u~

to_ ,",. ".... ... ..

~.~-~. ~,.,.

. ' - ....
J ' _. v"';'

SUB,AUDIBLE TONE
IfEADQUARTERS
. ~coo.u .~.., ..
' 2995 ._ ." ,. "' ... . u. ...',_

ICR-4800

SONY 6·BAND
POCKET WORLD RECEIVER

"" ", 0," c ~" .. '.~.
_ ...... SS J1 ~SJ1"

ooeodO'. '<'''''0'' _ ... '"..... ..... _01__,,<'''''
.~; " 0 ' . " bOD • • , .. ...._.

• ~ ,, ~ . .... ·" ..... -S.. '·5 . 0' " '"*
• I " <""-""" oIQ_,,-_ ",,"'•S" '........'.." " ""'l ' 1".". _ ....

CHECK THESE OTHER BARGAINS FOR YOU R CONSTRUCTION PROJECTS:
3000 '/. W resist ors. 5 & 10% tot, mise values $10.00
Heat shrink tubing. assl'd sizes 7/1 6" , 314".1 " 10 ft1$2.50
Coil cords. 15 pc. asst'c . incl. mic., phone. rem. mic $15.00
AC line cords. 6f1.• 1813 SJT, 10for$8.oo
Solder. 6Oi40 resin core. 1 oz. coi l. $1.00
r ywrace, 7". pkg. loo $5.00

MINIMUM ORDER $1 0.00. PLEASE ADO $2.00 PER ORDER FOR SHIPPING

•

•

•

ac
ii
•a••

'" SHClllllm.CUSHCIlIlfT ·DfUlKE·1IIlM MY. HUST\.Efl·II'I·GIUN·ICOM· KIlNTllONICS·

•

I
I
•

Ii
¥
I
•

I•
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Tht CT-90 i. the mo.l lil.. f• • tur. pacoed counter a.ailable for ....
\II ... S300.00' Adn""ed <!c" fn'u",. in<hodc Ull... ..,I.cublt ,.,. lim..,
nan. <11 " ... p .. ind ica,or ud. un.iquc di 'play hold fu""'100\ ..hIC h holds the
dasplayed_wrw _, oii/Wis ",....,..e<r " ..... a lOmH. TCXOlO....
baH .. 1IMd ..Iu<;h ....bIn ...y ,..., !>nouhtw._d 'K n ....."', WW V

Op<-..J ty. .....",maIaocadbolUry p.ck.cllCm.aJ II baH Input aftd M ICf<>

_ er "'''' stabth, y~ ....,.., II.... buc ~ laNe. Tho CT-90,
pt~ )'OU .""_"

9 DIGITS 600 MH~>EC,~.!~9 ~IRED
Ran,_ 20 Hz 10600 MH z
S....iti"ly Leu tban 10 MV to I SO MHz

1....:.. than SO MV to~ MHz
R....luuo .. 0.1 H. {I O 101Hz .&tI1"1

' .0 Hd l'lO MH z ranp l
10.0 H. (600 MHz ' • ..,e)
9 do".. 0.4- UD
~IOOOO ..H .. 1.0 _ 2O-"O'c.
0pci0rW M lCfO.po-er .......0.1 _:Il)-.tO"C
1-15 "AC '" 2SO ....

......," "" '- 'M. '__ ",. .." "' h .., .--. - .," ''''- ,.... ,_.._....
-~...... ., ..0/<. _ _ 0--- ..._--- ..

7 DIGITS 525 MHz $99~IRED
599.93

PRICES;
CT-1O wired, I )'t' .,.

CT.7(l K i~ 90day parts ,·
~,

"'C-I AC odapoer
BP·I Nocod paock -+- AC
odap<er/~"""'"

$79~WIRED

Tbc CT·70 broak. the pric. b• .,.;~, on I.b qu.II'~ f,.qu.n~~ COIlnlO "
0.1"•• fu 'ure••""b .... three f,.q".noey ,an... - ....h ...ilh pte- .mplllic.,ion.
dual oel<CI.lIk P"lIme.. . nd P " OoCIivity indic" 1011 mak.....u,,~mcnu.
ItIap. The _ l""Iuc"", ,.........t>In you 10 acc" ra"ly mc.....~ " ",-,I.

froooI . 1Id", thN UHF rt/o I ,0 _ KCIIfOC)' · 1J'IaI· o ()((ll'" Tbc CT-70 ..
the ......' 10 '" _ , _~_.. ......a. ill the field, I'" CO" h.......act.

7 DIGITS 500 MHz

SPECIFI CATIONs.:
Ron,. 20 Hz '032' MH z
xn" li. ily Lc.. thaJl30 MV10150 MHz

Lcu ,IwI 130 MV 10"10 MH z
1.0 Hz (5 MH z ,an..>
100 Hz t SO MHz ran",)
100.0 Hz t'OO MHz ran..)
7 d'I/II 0 • ,. LED
10 ppm TCXO ::!Q-.tO 'C
12 VAC " 2SO 1M

R..o'" "o.1:

29"

119.95
1. 95

10 M............ OCJAC_
O, I 'lb ~OC_

. 'C cd o

O. l uA 10 2.0 A""" S ran,..
0 .1 "".... IO ::!O M........... 6 . .......

S PEC IF ICATIO NS;
Rona. I MHI 10300 MH.
Senolli"'ty Le.. thaJl 25 "IV
RnoIu...... 100 HI (o""" pte>

1.0KH. Uu'p..)
1 cb".... 0.• ·' LEO
2,0 ppm 2().<IO' C
5 V1>C .. 200 111&

PRICE$;
CT·SO 0I'ired.1 ye ........anty
c'r.so K i~ 90 day PO'"
.........,y
RA· I• ...,.,... adaplc-r kl.
RA- I..-ftdaad_............
rne<I C...... ""PJ m'"""'_
""'-,

SPECIF ICATIO NS.
DC! AC.-oIt& 100uV to I KV. 5 ......
DOAC
N_~

,,~

'-'"A CC\Otaey.....,

$159~IRED

H~,.· o a handy. ..n~..1 PIlrpou CO'lJll~ ' th., prooid•• """" coun'..
1\1 ..,,,...... . , unl>o:li• • abl. prICe. The MIN I.- 100 doe...· ' ha.. the 1\111

frequcncy ' CO" inPll' ,mpedanc. q"ah"" found in hi&l><' pnc. un,u.. bul
for basIC Rf " ",a1 _ ••u, u.. " can·, be but A~eu'... _ ..u~_
.... I>o: ....... rrorn I MHz a1llho y up10300 MH, ,,,,th u ccllcn' K ...ilOVlly
~ the ........ and lhe two P" time> let )'0'0 ..Ic<;t lhe~........
~ Add lho ni.ead paock .".... .... lhe MINI. 100 ....... .... id<a1 addt'
... 'J<1W 1001 boo for ~ u..u. field" ~ chc<:h and rrpan.

T h.. D M ·100 , >1'1.. . P<O ' '''''''>II.I <l I.. ~ I'"'for"' .,,<.... 0 1u,1>"v'" "',•.-.
Fum,.. ,nduJ.., 26 J,H ' ...J 5 fl."' Cliono. • 11 ."...1I"'d in •
,,"""' to _ form Io-h_, 1t d,~ f'<l on . 1.."," ) \1

....... \1 ,,,,,h LEO ,caJou "h ..,toman< doamal p/a< ut....... 1<

ro<oI "", __,~_ and .........1o.i _""'"""' up to 1250 """" on .11
, k " ........a.. .,.,....pt<><>II TbcOM·700 1ool<." ~,

... l-b<1. . ......,I APIS ,,_ ...I<h a><o .."""" .....""".bI< " to- boll k.. " ...
..JnI aJ.j.."", to .... oh<>p

1295

l 'U5
2.9'

199 ,95

DIGITAL MULTIMETER $99 ~IRED

SPE CI F IC ATIO N $;

8 DIGITS 600 MHz

PRICE S;
M IN~ I OO "i~ I yu,
.........,y
Ac.Z A t odaplO1 for MINI.
'00
BP· Z N i<ad paock and AC
-""'lciwIC'

P RICES;
OM1OO......d.1,-...~
OM. 700 K it, 90 d. y parU
.~...,

AC· I . AC adaptor
Bp·J. N lCad pKk + AC
odapo01.' ~""'"
MP.l. Probe kl.

1. 95

AUD IO SCALE R

For It,.." ,..oIubon audio m.... u'. mcnl.. muillpl,..
U P ,n frequ. ncy

• 0 ...1 fo, PL toneo
• Multiplic. by 10 CO" 100
• 0-01 Hz ..ooIutoorl

129 95 K,l

ACC ESSORIES
T..leocoptc ..hip nn. _8NC plu, . . . . . . 5 7,95
H,"" ,mp«l."". prol>o:. Ii"'" Ioadin' , , "95
Low p. .. ptol>o:. for alKlio m u'.m I0 , , , .. , . 1$,95
Di,ect probe. I~n.,.l J>Ilrpoo. u " .•.... ,.... . 12.95
T ilt bai l tor CT 70. 90. MINI-IOO . ).95
Colo< burs' uhb,alion unit" •• lib" l" eowt'"
...... .. colt>r TV oiana!- •••...•••. , _

COUNTER PREAMP

Fur m.....u'ill~ ... " Iy k sljln.l. '10m 10,,, l,(XJO
MHf, S",.lIoiz•. I'<, .,J rlu ~ lr.n. 'o,m... · , ~d"d.d

• Fl.t H db pin
• BNC Cotuoecton
• 0 .... for ",;mill RF ";!h pOck."p loop

5J. 95 Kit IU.95 W;M

film5ey eieLlnlfliL'5, inL. ;,.,z.; a
2575 Baird Ad. Penfie ld . NY 14526 .,.. 62

PHONE ORDERS
CAll 116-586-3950

TE " ,,"S So" " a<: ' ''''-' 9~"'Mee<l Eo . ...•..... '''' '0 d-a" " "0' P 'U,""

'@'~'n .n O"9.~" '",m '0. ' @'~"" Add 5' . '''' '" .DD'"\l
,n. u•• nc . 'D' ......",um 0' $ ' 0 o..-.U ' Odd ' 5 ' , COD"""
IJ ",,,.•• ~""'"' $ ' 0 Odd $ ' '>0 N' ...."""" """ " . la .
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DEALER DIRECTORY
PROPAGATION

JUNE

EASTERN UNITED STATES TO:

J. H. Nelson
4 Plymouth Dr:
Whiting NJ 08759

· ""

,

GMT: • • • • • .. " .. .. • • "
••••u
.~<IUTO~. ,
."STAAUA

c. ~• • Z"", '" " " "
, ,

" ".'"<l' ...... "
, , , ,

" " "...._or • • •_.
" " '" " "-- • " ,m '"..- •-,-,. " " " '"....uO'ucO • • r

lOUT>! .'~'CA

U. • .•. ~

, , , ,
"'T~.U" ,
c.o..., ''''''
''"<l'UD "

, ,......"._. •_..
,~ " •..-...,.- .

.....TO.OCO ~

lOUT>! •••ICA

U. <- S- • .

u., COotrSf

..u'co...,.,.......
"'.UO ~'cO

-.n-H .'~ICA

..CU T.....

"'T~""

e-, ' ''''''
._~

...... IO._.

A = Next higher frequency band may also be useful.
8 = Difllcult circuit this period.

First letter =night waves. Second =day waves,
G =Good. F =Fair. P=Poor. * =Chance of solar flares.
If = Chance 01 eurcee.
NOTE THAT NIGHT WAVE LETTER NOW COMES FIRST.

"Iounainlop FA
WILKES-BARRE AREA

VHrlUlrr.,' il . /lltSopl'b- rmmHT....
kW ...mplillon. T " .... C:r..~.." .
VHr ' l;Hr loInvw u-r Amplilioen. GoA>-
f£T r- OSCAII [qui.......... L>w~
I'ream",. A , _. "-Of s..ppt- ~'rorn,

Ulna. MInvw Modul... UHr Urlial r . lOhoJ.
ie. ...Rl ;OS ron . I'9IT·TOIIn•. Tom• • [}ern.

Tmn. KI.M. Mi,O>l<, SoO'I'<. Tokyo lIy·Po.... ,
""'phenol , T..... Starn", lor ",,'ololi;. The VHF
SHOP, Dept , S. 1\lJ 4. ... 34~. IoI--'1npPA
1 !mI7 .~.

Baltimo~IW~on

......... '' '-'~ -"'l...... end
1..''''- C<ouI.I .... ODd .._ _ .. .-
T......,. dNJn: wid> ~nvw .... looboo_" "'"
pIiod <; ... IOIOIC DrM,
.......~ tl1I'05. "' SlII5 ....,
_ . 711I-2211 . 7030 ...... 1,00 p -.,.
_ r.....

twW TX
18lo1 PCi~~ prudurb; ho~ ~ ,...
............ p<ojlor:t~ 15000 .-.pIe.. __
kit . ","'riptloal..'elli... TV deoodo, k"• .
EI'ROM_.....'~. p>pUW_

ry IC _ .... dote "-to,~ _ ODd
"",... ,hon llllll put> II> otoclL. Sem~
rfu<:r« ....., pnxluctl:. ,...... PIe..e_lor
",or , Ut"".I".......' ... 'II ' Indepn .... ,t Eloro-
troaioco, MI~ Airline Rd,. DalIu TX 75:1ll'1.

Columbo» Oft
The boo__ ODd lw:oI H... s.",. in tt.. midor..ot
te.lWUl& q<la!ity ~WOJd pr<><lu<u ""'!II _ .
inti ...,... W...... 0IIIy tt.. lw:oI. A~

Keoo>->udS--~"-...... Inc ••
I28lIIUdoDr.. .... III RWI t t OO-_.

S~R_Utica :"Io"l'
F........., J:......",.s, Y_ Ia>N. ,0oן..ס T_
Tl'<. s..-. DeaT...... Alp>o. 1\oh:Il . IoIFJ. T_
p>. .......... KUt. Hy.-Cola, .......,. I--.
CudorToft. H....... loIini~ f "" W<lIII ', be
rbooppoln'<d with ""t"i........tJ><M<o. Ilo4lo
World. Onado eo...ty 1U'lk"I-Tenninallluild:
...... ar-.- ~ ,,"'Y 1361. 7:I6-01M ,

Amsterdam NY
UPSTATE NEW fORK

Lon""'l<'d. ICOM. Drake. pi"" mOllY uthoor 11_.
Amateur D.roler lor ...... J:I j'Nft, Adi......lordl II.
....~, ...., 1!l5 W ... N.oioI St<owt."
..... NY UIOIO. MS-IWO

Scranton PA
ICOM. BI<d. Cuth«oft. 8<0......... r1olr: Lor ·
..... HUIt\oo. An'_ SpodoIbt>, 1uI_ ont! .
1IeIden. W2.'.UIW2VS, AEA, Vlh""' Hom·
Key. Amphenol. SonY. ll/IItW . Cou.SeoI. eo....
Croft . I ,W , MUlelIDoi.... ARRI.. A..-:o. Sh"n'
W ... EIoo1......... 1112Cruodvlew Sl••s.-nn.....
PA 1_. ~1l:U .

BufI,JoNY
W!:SI ERN 1'Io'EW fORK

NiaprO r__• oaly hoi *><lI:q .-.-......
dNIor,~_,••~ ca. < .. w-.
C .-I Opeo........,..~t_
WOJd Md -.. T-.. " _ s.loo Md
s...w,DXC ' .... niH .........
W..-. NT. -..n.

~~ Castle DE
r odory A...oon-l~I r -.. lOOM. T__
TI'<. WK. Azdrn. ALt.. t:oo. ,-.,. s.o-: Ful
La. 01 __ s.loo T.. ill DeI.o"'....
0- .... 011 1·\15 llft.",... ""'-~.
11 'k_. _ . _ ('_Ie DE I"...
"."".

San Jooe CA
lIooy ....'. AmM 11&<100 _.~ 6r-
.- Am"'.... 1lIrdio> /lit _. W. ""tu...
K...""'I<'d, 100M r ...u. T...·TI'<. S:On_
"'" /lit m.ny more. SIuo ~, Inc ., 1318 So.
-..... Ave., s.n .... l;A 9/l1:l8. -'1103.

Pmrton ID
II<. "'ll'TByz '- tt.. W- Sud 01 Amateur
Geu ill tt.. 1_. ...... W....... rho ...
"'-. ColI .... "" 011 _ !lam .-do. _
DiIo~ 78 So. !iuoe. r- ID 1D!IIl3.-.-

Sacramento CA
TO'A'EflS-.-pMniaod Itrli<nnkup Md
__.... Stw_. C.·Il f~ ..... ...
_ C'" __ Sf _ 1'....,.
.........-......CAPR!.m..._

Littleton MA
1M lIdioble Hom Slon' s..rnng "-E. h oll Il of
IO lM /lit " -..:1. r _ lIT•• Dr..... 0.. .
II&W __ Cutrio . T,I'< """". l.&nnI.
H , T -tf)·.(;Un produru, "'1<_ _ ..
All , .s.. Alp>o Dol' uta..... Aflll-L 6r-
K 'A1rIiodor rodor .......
...... r .. _ 01 ..... fm_ TJ:L.UN (]..,.
"""C · me-Rd. (J.'.lItl.
~ \U 01-. , . )4OO(ll)4O.

Bloomington II.
HUliN TOWERS-I.., 1l" lIock pi all UNAR·
OJ ROllS i'""" ...iI. ..... fn, I ,J,-"p 01>,1"
""",t>, Wbole,ok pnr.r. to all , ..hoI<-
........,; ......'" for Ani...... Sp¢io1iob.~.

Md Hy:G.o!n : lIiIll-.. :tiOJ ;:a:. I\oed ...
1_. m : l= IL ' I7G I. 1lS:J.2141

Smyrna GA
F,,, ~'''' K...",rod. Y...u. 100M , Droke .nd
<Ill>« omo'''''' _ . "'".... to_ ..... Bri tt '. T .....
W.y R.dio. 2.'io06 N: A,Ian.. Rd .. Slnymo ( : A

-.~.

Tene Ib ute L"i
f"",_ 1 Lp."",lor-.d mtt.. _ 0Itt.......... _v.... Inc .. ~ lI I w.
Untnr. P,O. Ilo:I XlOO. T..... _ l ' 411103,
Zl8-165t.

FontAnll CA
C<>onplot. 11_ 100101. o...T""" T TI'<.
1oI (~, Cubic, Lunu•.-. 4Wl pnw:I-
\l<O "" hoI>bybl:. """'nk:UJJ...pmn-.t"". Aloo
CII,..tlo, l.ndmobll<, F""..... Elmronb. 8828
Sif:mo Ave .• ron...... CA llZl35. 82207'110.

Cul~City CA

J-', Dot.. : :1111 5 ; III .. -...I., cw
OIl' CA -.. _toocJ : Trodls 46J.18!16 s...
Diop Ul.s732 (_ ""VI.

Ann Arbor MI
s.., '" ~.. prod""" Ii.... Ten- T"". R l. [}to"'.
OrnTron .nd m.ny orH"'. 0 l"n Mondoy lhmu)lh
S:O'"rdoy. lJl:D '" 17.10. \o\,1IIIVGR. \o\,1IIIUXO.
Wl)fI(l KS ODd W~RP hrohlnd the rounln , I'u..
_ R.dio s......".:m L~ " ...., "'- A..
hnr WI 408 104.568 _ .

Some~ SJ
_ ......,'. 0IIIy lodory-OOItI.._ICOM Md
Y_ diltn~. r.u-. ....uIui) 01 _ ODd
'-..-wo. bnrdI iII '-" 0--plel._ [onbt II.d;,w U U i'-d l1liO
£MI<In A_. P.O 347. So"'.'. ':>;J~,_.

DEALERS
Your COlll pel"Y name emd Ill e:ssa/o:f'
ron conta in up to 25 worW joras littlf'
as 1150 yror /y (prf"pcl id), or U S per
monlh (pryopoid quo""'y'. ,\ '0 ml"l
tiDn oj mail--onkf' bwlnnr or Om!

codt- permilfnl. DirKtury tat and
payntl"ll m_ rtddl ... 60 doy:s In ed
001KT oj "..blirotiDn . For t'UlmpU>.
cdvmi.tl"RJor 1M Afl,lC. '83~m_
~in ourlwncUbyJu~ In. Moil '07J
MOJo:02;I"". Pnerborough NH 034.58.
ATTN: Noncy Ciam pa.

~ ""'" n£ -1 '2-d
5 .6 7 ,8 9

FIGl FIG FIG, F/G ~

i12 13 14 [15 1

146 73 Magazine . June, 1983



·980 CAT SYSTEM
• •

, , ,
• • •

Price And Specifications Subject To
Change Without Notice Or Obligation W&~§(1JJ

The radio.
0183

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 9On3 • (213) 633-4007
YAESU CINCINNATI SERVICE CENTER, 9070 Gold Park Drive, Hamilton, OH 45011 • (5t3) 874-3100



"paceseller In arnareUf radio

• High Performance Receiver ITran smitte r
GaAs FET RF amplifiers on both 2 1\1 and
70 em. high performa nce ~1CF's In the lSI
IF sccuon. provide high recctve se-nstuvtry
and excellent dynamic range . The hl~h reu.
ability RF power modules a ssure cjean and
dependable transmissions on either band .

o Rugged me-cast Chassis
• Optional Two-Frequency CTCSS Encoder

Easily mounted tnstdc the radio. allows DIP
switch programming of two different tone
Irequenctes . for 2 m and 70 ern.

• "BEEPER" sounds thTough speaker.
o Easy-to-Install mobile mount
TW-4000A accessories:
o VS -l Voice Synthesizer
• TU-4C Two-Frequency Pr ogramm able

CTCSS Encoder
o KPS -7A Fb:ed station power supply
o SP-40 Compact mobile speaker

Subjecf to FCC app rova l

More Information on the TW-4000A and
TS-780 ts a va ilable from all authorized
deujers of Trto-Kenwood Communications.
1111 West Walnut Street, Compton .
Caltfomta 90220.

KENWOOD

o 10 Memories with Offset Recall an d
Lithium Batte ry Backup
Stores frequency. band. and repeater off!';!'t.
Mt'mory 0 stores recetvr- and transmit frc 
quenctes, independently for odd repeater
offsets. or cross...ban d operation .

• Programmable Memory Scan
Programmable to scan all memoncs. or
only 2 m or 70 em memories. Also may be
programmed to sktp channels.

• Band Scan In Selected I -MHz Segme nts
Scans wnhtn the chosen I·MHz M'gment
lie.. 144 .000·144 .995 or 440.000-440.995_
etc.l . The scanning direction may be
reversed by pressing etther the ~UP- or
· IJOWN~ buttons on the microphone.

• Priority Watch Function
Urtlt sWllcht's to memory 1 for 1 second
each 10 seconds. to monttor the activity on
the priority channel.

o Common Channel Scan
Memory 8 and 9 are alternately scanned
every 5 seconds. Enher channel may be
recalled ins ta ntly.

o Dual Digita l VFO's
Selectable 5kHz or lO·kHz for 2 rrr, and
5-kH1. or 25·kHz for 70 em . Depress ·UP·
or ~DOWN· key on the Iront pant'! for band
t"ha n¢e in 1 -~t1 lz steps .

• 16-Key Autopatcb UP/DOWN Microphone
{Supplied)

• Repeater Rev erse Switch

KENWOOD's TW-4000A FM "Dual
Bander" provides new versatility In VHF
and UHF operations. uniquely combining
2 m a nd 70 em FM (unctions In a single
compact package .

TW-4000A FEATURES:
o 2 m and 70 cm FM In a Compact Package

Covers the 2 m band U42 ,OO().l48.995
MHzl. Including certain MARS and CAP
frequencies . plus the 70 em F"M band
1440.000-449.995 MHzl. all in a stngte
compact package. Only 6 -3/8 {l6l1W x
2 ·3/8 (60)11 x 8-9/16 (217lD tncties (mmJ.
and 4.4 lbs. (2.0 kg.l.

• Large, Easy·to-Read LCD Display
A green. mutu-tuncucn back-nghred LCD
display for better vtsrbtltry. Indicates fre
quency. memory channel. repealer offset.
·S- or -RF· level. VFO A/B. scan. busv. and
·ON AIR~ Dimmer swttch. .

• 25 Watta RF P ower on 2 m/70 cm.
UVLo power swttch.

o Optional "Voice Synthesizer Unit"
Installs inside the TW-4000A. votce
announces frequency. band. VFO A or B.
repeater offset. and memory channel
number.

o Front Panel Illumination

2 m & 70 cm in single compact package, LCD, 25 W,
optional voice synthesizer.

TW-4000A

encoder unit . VOX and senu
break-In CW bu ilt-In 0 F~1 center
tu ne meter 0 Norse blanker for
SSB. CWo

Subj e ct 10 FCC a pp rocai

fluorescent rube digital display
0 10 watt I{F output . 2 m ± 600
kHz TX offset switch wttn reverse
switch 0 Tone switch for optlonal
TU-4 C two freq uency tone

Ized tuning. Spln Icrossl Ire
quency operation possible. F.
LOCK switch provided.

2 m & 70 em all mode, • 10 memories Include band and
dual digital VFO's, freque- ncy data , hacked up by
10 memories, scan, tnn-rnal butteries lnot supplied).

uauerv life exceeds a nt' vear.
IF shift.. . Memoi-lt's 9 a nd 10 for prtorttv
TS -780 FEATURES: Ins ta n t recall.
o USB. LS8. f:Vo,' . f\1 all mode. 0 Band scan . with selectable 0 .5.

covering the 2 m band 1144.000· I. 3 . 5 . a nd IO·MHz scan
148.000 MHzl a nd the middle bandwidth.
70 em band (4:W.000-440,000 0 Memory scan s l'lectable for a ll
MHz). UP/ DOWN band switch. memcncs. or 2 111 or 70 em only.

o Dual dll'ellal VFO's wtth normal/ 0 IF shift c ircu li rejects adjacent
tight draj,{ switch . vro ste-ps In uuerterence .
20·Hz. 200-Hz. 5-kHz. or 0 High sensiuvuy and wtde-
12.5-kHz. plus "FM a-I" channel- dynamic range 0 7--digll

All mode "Dual-Bander"
TS-780
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