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Features:
• Two r u g g e d E i m ac 3-500Z

grounded grid triodes
• Pi-L plate ci rcui t with silver plated

tank coil
• Resonant cathode pi input c ircu it
• Maximum legal input on all modes
• Price: $1195.00

•
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A ne
edition of the w

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

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

":")/1:) IKD 5 .,.Anolher line member of the lamou. Henry Radio lamlly 01 .uperior
C!//)17 - amplllle,.. And we're .111I convinced Ih.III'1 the world'.lIne.t llne.r In

III er..... The 1KD-5 we. designed for the .m.leur who want. the qu.llly .nd depend.blllty of the
2KD·5 and 2K·4, who m.y prelerlhe .m.llenlze,lIghter weight .nd lower price .nd who will settle
for. Itillele•• power. Bul make no ml.t.ke, the 1KD·5 I. no .Iouch. II. 1200 w.tt PEP Input (700
watt PEP nomln.1 oulput) .Iong with II••uperb oper.tlng ch.r.cteri.tlc. wlll.tlll punch out cle.n
power1ul .lgn.I. ....lgn.l. you'll b. proud of. Compare II••peclflc.llon., It. lealure••nd It. line
component. and w.'re .ur. you will .gr.. that the 1KD-5 I. a .uperb value at only $695.

-oJ/ P" 2KD-5 W. have been .uggesllng thai you look In.lde .ny amplifier belore you
'!::!//117 buy II. We hope thai you will. It you Mlltt Ih.lldft on. 2KD-5 you will ...

onlY the hlgh••t quality, he.vy duty compon.nt. and car.ful workm.nshlp..••ttr1but•• thai
proml... long Ille of conttnou. oper.tlon In .ny mod••1lulileg.1 pow.r. The 2KO·51s a 2000 watt
PEP Inpul (1200 watt PEP nomln.1 output) RF llnearampllller, covering 1h.80, 40, 20, and 15 mel.r
amateur bands. It operate. wllh two Elmac 3-SOOZ gl••s envelope triode••nd • PI-l pI.l. clrcult
with. rolary s11,.r plaled tank coil. Price $945.

And don't forg.llhe re.t of the H.nry '.mlly 01 .m.leur .mpllfl.rL.•th. Tempo 2002 high po_r
VHF amplifier and the broad lin. 01 lop quality solid .tate .mpUlI.". H.nry Radio .Iso off.r. the
3K-A .nd 4K·UII,. .uperb fMgh po_r H.F. amplllien and a broad line of commercial FCC Iype
accepled amplifiers for two w.y FM communication. covering the range to 500 MHL

********************************
* ,r;7tUiOlOiC~;UZJ *
* d ** A brand new "super" IInear.•.the 3K ClassicI Designed for the most critical *

Amateur Radio operator...the individual who wants and appreciates owning* the finest Available In spring 1981 . FCC _Ott~"""""9 *
********************************

o e will occuPY
0' DeC, 1, 198 ~Ing WIth a new

please nOI~·I:~eadQUarte'~d~~one number.
our new':n0ge'es address a 2050 S. Bundy Dr.. los Angeles . CA 00025

LOS 931 N. Euclid, Anaheim, CA 92801
Butler. Missouri 64730
TOU FREE ORDER lUMBER: 18001 CZI..(lllJI
FoI all stlltes t lUP' CiilllOfllla
CallI .~ please tall collect on OU' regula. ""mber5

-- --.



REGULAR

5395

-~~,
- --- - - - - - --...

MIRAGE 8 ·1016 2M
AMPLIFIER
160W OUTPUT
SSB, FM. CWo

···· l. l. - . -

COLLINS KWM·380

374A
REGULAR
52395 •

REGULAR
53185 •

FreQ, range: l44- l 48MHz . RF out.tecw nom,
(lOW in). • AF power in: 5·15W . DC operating
pwr: l 3,8VOC @ 20-25A . tnteemetent dUly
cycle . Burlt-In receiver pre-amp. Auto-
matic internal or external relay keying.

REGULAR
5279.95 YOUR PRICE $249.95

NEW REGULAR PRtcE $3496

UMITED NUMBER AT OLD PRtcE $2695

CALL NOW FOR YOUR
SPRING SPECIAL PRICES

TS·830S
REGULAR 5929.95

EID ALPHA
77DX 78
REGULAR

54945 •

76PA
REGULAR

52195 •

TS·130S
REGULAR 5759.95

TR·7800
REGULAR 5399.95

KENWOOD

REGULAR $1549

ASK FOR YOUR PRICE

R.L. DRAKE TR·7 /DR.7

• CALL NOW FOR YOUR SPRING SPECIAL PRICES

•ASK FOR YOUR PRICE

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

ANAHEIM, CA 92801
2620 W. La Palma.

1714) 761-3033 (213) 860-2040
8<l1_ o.sneyland & Knol f1 8e<.y F.,m

CAUF. CUSTOMERS PLEASE
CALL OR VISIT USTEO STORES

FREE
SHIPMENT

(UPS Brown)
CONTINENTAL

USA

FIVE STORE BUYING POWER!
SPRING SPECIALS

BURLINGAME, CA 94010
999 Howard Ave .• (415) 342·5751
5 miles SOUII'l on t Ol 110m S.F. " ..port.

SAN DIEGO, CA 92123
S375 Keamy Vi lla Road (714) 56Q.4900

Hwy 163 & Ciaoremonl Mna Blvd.

VAN NUYS, CA 91401
6265 5eputveda Blvd., (213) 986-2212

San Otego Fwy at VlClory Blvd,

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

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

Hwy 24 Downlown. l eft 27th oll·ramp.

FREE PHONE

800
854·6046

AfA·AU.lANCE· ....PHA· ......,CO·......PHf:"!Ol. · ARRL-"sr_
·..v......n-8Ii ..cH'''''. BE I'll<.TE'" 61RO' 8f,...... CAU8OOO< ' COE
• COUJNS· CUIIIC -e;\lAT1$ • Cl.JSHCRA1T. DolJ_ • DATQOIG
•OUIT_ 'llAAJ<E • ox ENGfI'<HftltoG • e'u..oc • "'lJ5T1.EA
• HY-GAIN .tC()O,I. J ""'Mou.EI'l· Kf " ""'OOO' ilL'" • LAFlSUI
• LUJlAA ·...oZ· Wl'J • IotICAO· lOG I'Il()OUl;TS
• "',RAGE ' lOVE • PAlOUAR·R080T·I\OH SHURE· SwAN
• TELEX' TElAfX- n ..PO · J U t- TEC. J"'5J"O
·yA£SU .....__. '
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r esonant

• Learn th e truth
y ou r antenna .

• Find i ts
frequency.

• Adju st it to your
operat ing frequency qu ickly
and easily .

The Paloma' Engineers R·X Noise
B ridge lells yo u if your antenna is
resonant or not and, if it is not .
whether it is t oo long or 10 0 short .
All th is in o ne measurement
reading. And ,t w or ks jusl as _ 11
w ith ham·band·only , eeeivers oIlS

w ith general coverage equ Ipment
because it gives perfect null
readings even when the an lenna is
not resonant. It giv es resistance and
reactance readings on dIpoles ,
inverted vees, quads, beams,
multiband trap dipoles and
verticals. No sranon is com ple t e
with out this up-to-date instrument.

Fully guaranteed by the or;gin~ltor

o f the R·X Noise Bridge.

ORDER YOURS NOWI

The price I. SSS.IXI in !hi u.s. end Canada.
Add nOll IhIp9l""""ndl ing. CaIUom/a mi·
denh IClcI ulel I...

If there is one place in you r sta tion
where you canno t ris k uncert ain
resu lts it IS in you r an tenna.

...... t~r C"'"''J<'.- ..~._ . -

•

Why work in the dark ? Your SWR
meter or your resistance noise
bridge tells only half Ihe story. Get
the instrument that really works,
the Patomar Engineers R ·X Noise
Bridge . Use it to check your
antennas from 1 to 100 MHz. And
use ,I in your shack to ad jus t
resonant frequencies of both series
and parallel tuned circuits. Works
better than a dip meter and costs II

lo t less. Send for our free brochure.

Box 455. Escondido . CA . 92025

Phone: [714j 747-3343

Palomar
Engineers

R-X Noise Bridge

0.1-45

"'-34

x

The M34 mobile antenna
gives you three bands
10, 15 and 20 meters. For a
fourth band, add our op
tonal 160. 80 or 40 meter
COil and top section.

You end up with full
capability 4·band mobile
antenna requiring no coi l
change or adjustments
after initial tuning .

Swncnabie Antenna
matchbox. Seven
impedance ratios above
or below 50 ohms from
1.7to 30 MHz.

M-45
5 Band Manual
Switctling up to 75
Meters at 500
Watts PEP

M-34

From CUBIC, Builders of America's
finest HAM Radio Equipment.

Exclusive heavy duty
construction all-band
manual SWitching an-
tenna for 10. 15. 20. 40
and 75 meters. Power
rated at 500 watts PEP.
Has a patented high-Q
tapped coil with GOLD
PLATED switch cc n
tacts.

CUBIC
COMMUNICATIONS,INC.

305 Airport Aoad, Oceanside, CA 92054
(714) 757-7525fTelex: 695435;
ANS BK: CUBICOM, OCEN.

CaJ or wrile for a complete antenna brochure.

MOBILE
ANTENNAS

Elm Strwl
Ptterbotougl'l NH 03458

PtlcnoI: eo3-82~7138

Clnldl-$21.0011 yea' only, u.s
funds. Foreign surface mlll-S35.OOIl
yea' only, U.S. funds. FOfl ign .1.
mal!-S62,lXlll year on ly, U.S. lunde.

Subserlpllon Ral.s

Elsewhere:

Edllorlal Oflle.s:

To subscribe,
renew or change

an address:

Circulation Offle.s:

In llle United Stl'",rod ~Ion.;
oee y.., (12 I.sues, $25.00
Two Yee (U 1_) S38.00
Three V (38 lasun) moo

Contrltlullclr-. In ,.... Iotm 01~
ICflpll .111'1 Or_wtngs andIot eecee
Qfllfl/'lt ... HI'C{oITIt and wiN be con
-'detlld tor ponlbIe PU~11On. W.
can assume no ~Ilty lor loA
or~ to wry ....,....... PINM
..-c1oM I ".ml*!. HI'«ld'eued
en,.' :.....ltll MCII -..tmiMion. ,",,~.

m.nl tor 111Io .... 01 any u.lMlllc,tlOll
....,trial will be If*ie uoon ..x.p.
, ....... All COtII<ltIu1ions 8hou1d be ell
rec:lfICI 10 , .... 73 1lll,lorlll offi<;M.
MI-Iow 10 wme lor r.r gukleH........
......... \Ipotl NQ.-t

Manuscrlpls

W,It, to 73 MI OI:I,.., Subscription
Department, PO 80. a31, Farming
dale NY 11737. For renl"'lla snd
el\angel of add...., Include the ad
elfu. laDel !rom you! motl l'lICeot
Issue 01 73. For gltt ...bsc,lpllon., In·
elude your name and add,... u well
"I~ol "Ill _Iplerl!• . F'oIIITWIS!er.
Send form 13570 10 73 N'~ll,.,. , Sub
scription ServH;ei, P.O. Bo_ aJl , FamI
'...... Ny 11731.

Subserlpllon
problem or
question:

_s_
Ptt~NH03458

Phone: lIl):).924-3873, 924-3874

Adv.rtlslng Offle.s:

INFO

Elm Sl,_
Peterbotough NH Cl:W5ll

Phone; llll3424-nge

wnle 10 73 N~ifIfI . Subec:nptlon
OIpertment. PO Box aJl . Farmlng4e1l
NY 11131. PIMee Include an~...
73 N~".,. ~SSN lXJ98.8OlOII1 pub

IisI>ed mont"'" by n. Inc~ flO PIne
51... "-lerborougt1 NH 03458. See·
ond elQI ~IIQI peld at ~erbor·

ough NH 0346lI1n(1 I I -'dltloNllTWlil
lAg offices. Copyrlgl'll Ie) '.1 by n.
Inc. AN rIgIll. rn.NoI<1, No PWl oIlh11
publlcliion lNIy l)I rwprlnled 01/ OIlier
wi. I'IIIIfOduced .1I1lOu1 -mIen per.I :-:'~Ion IJom I.... publ.,... MigoIllm
EdiliOn_Unlv""ly MIC,o f ,lm. Ann
Atbot 1041 4810&
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The Fun-Ceiver
-E'a~y·tO'build ccenpernon to February's QRP
Fun-MIller WAORBR

Dayton Dilemma '81
-cwhrch new gear do you buy~ .

Re\tiew:
The Kenwood T5-1 305
- a good rig done better.

KA1LR

KAlLR

22

J2

J8

The History of Ham Radio
-e oert XVI. . . ....

RE'\t iew:
The Radio Amateur's
Conversation Guide

Aerial Heirlooms
- towers from the past.

. W9C1

... KAlLR

. AKOQ

so

..

Icing on the IC·2A Cake
-e nonstand a rd of fsets for teem's hand-held

.... WA4TEM

Amateur Telemetry
- mo nito r your repeater's vital signs with this
simple syst em. . . . .. . . . W 2FPP

july81

MAGAZINE
Rallying the Hp·55

rr::iiiI -e gentle men, sta rt you r
l.aJ calcul ators ! " l utz

72

80

84

If

Re\tiew:
The NeG·15 55BICW
Monoband Transceiver
-a moving tale of mobile hammmg . KAlLR 42

Flexible Couplings
-for e very project there is a rea son
tum. tum, t um . . . WB6CZW 90

The Incredible Shrinll.ing Antenna
- give your vertical a top hat. W1CV/4

Re\tiew :
The Micro Control
Specia lties Mark 3CR
- a hassle-free repeater that does It all. KA 1lR

Re\tiew:
Radio Amateu r's License Manual
-don't memorize, learn t. .. NaRK

The CCD Antenna -Another Look
-c thecrencal justific<llion a nd answers to some
frequen tly asked questions. W 4FD, W4 ATE

44

s.

The Bobtail Curtain: Round Three
-e-wberem th, s author turns two previous
articles upside down. . ..... W6RCl

The Micro-Generator
-this drrmnutsve device has a pnce ta g as
small a~ its srze. .. W A3Rj S

Grandma Packs a Seabag
-lady ham takes to the high se(ls

. .. .. . . .... K7NZA

Re\tiew:
The Datong ASP Speech Processor
- Wil l this give you a British ac ce nt I .... . WaYA

..
'.2

"8

Never Say Die-6, 730nthe Air-6, Social hents-96, Ham Help-99, 112, 124, 141, 145, 148, 157, DX -125,
Awards -127, Kahaner Report-1 30, Looking West -131, FCC -133,141, Leaky Lines-134, New Products
135, Fun! - 139, Corrections-141 , RTTY Loop-142, Contests-143, Letters-146, OSCAR Orbits-lSS,
Dealer Directory -1 78, Propagation-1 78
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W2NSD/1
NEVER SAY DIE
editorial by Wayne Green

In looking over the roste r of
HQ people who might be tapped
for the top spot , I really can't
think o f anyone I'd rather see
running things. Be sure to do all
you can to get your director to
see th at Dannals is proper ly
honored for all of the fine work
he has done lor QST. . . and its
subsc ribers.

One of the 73 spies was able
to sneak into the OST For um at
Dayton (us ing a wig). He report
ed that much of the time during
this meeting was spent in the
airing of complaints about th e
inadequacies of the latest OST
repea te r list .

•

TOOTING OUR OWN HORN

We're extremely pleased to report that two long·t ime 73
authors walked away with the top awards at this year's
Dayton Hamvent ion. II's the first t ime these prest igious
awards have gone to journalists.

The Ham 01 the Year Award went to Eric ShalkhauserW9CI.
" Shaw" is the author of the "History of Ham Rad io" series
which appears in 73 and in aGG News. He was honored
" ... for his very long dedication to amateur radio and Its
history."

Bill Pasternak WA6ITF is familiar to 73 readers as the
author 01 our " Looki ng west'' column. Pasternak and Bill
Orenste in KH6lAF received the Hemvenuon's Specif ic
Ach ievement Award " ... for their contribution of t ime and ef 
fort to the operation of the Westl ink Amateur Radio Network."
Westl ink is a weekly, prerecorded summary of amateur rad io
news d istributed on cassette to many ham c lubs and repeater
groups.

Congratulations 10 the winners. It 's great to have you as a
part of the 73 team!

DAYTON!

No matter what any hamfest
cl aims, there is no question but
thai Dayton is the biggest of 'em
all . Indeed, il you want to get
your car or van Into the flea
market on Saturday, yo u'd bet
ter get up mighty early. Even
parking within wa lking distance
01 the show calls for an early
start.

Thousands 01 happy hams
were seen carrying or dragging
home trophies from the flea
market. Others were haggling
with the few dealers who attend
ed this year, trying 10 get the
price down another dollar on a
new rig. One chap had a price on
his heart 's desire trom every
dealer in the place. I know he
had 10 have spent the better part
of a day doing nothing else. II
anyone offered 10 pay him at the
rete he was using his time to
save a buck, he would have been
lurious.

There were some new items

..• Iots 01 them. Probably the
most popular new development
is the Morse code keyer/reader,
with RTTY and ASCII provisions.
A couple of years ago we saw
one or two of these . .. tnls year
they were all over the place . If
the number of these gadgets be
Ing des igned and made has any
effect on amateur radio , we're In
for a lot 01 hiqh-speed CW and
RTTY in the next few years.

Another mushrooming inter
est which wa s represented In
fo rce wa s the satellite TV mak
ers . Several wen-known ham
fi rms have gotlen into this f ield
... and more are coming. I've
just been wa lling lor the ground
around ou r ham shack to thaw
so we could plant a couple of
small dishes and see what they
grow into.

aST EVENTS

With the announced ret ire
ment of Baldwin, rumor s have
been fly ing about Harry Danna ts

taking over the spot upon his re
t irement, which surp risingly Just
precedes Baldwin's. While the
move may not be all that bene
ficial to loyal OST subscribers,
fran kly t'm delighted.

The OST people stayed away
from Dayton this year, almost
totally. I don 't know whether
thai had to do with the awful
mess over Don Miller or whether
a ST is on the outs w ith Ihe
Hamvent ion. Miller was certatn
Iy there, as were thousands of
fu rious Indiana hams, so per
haps it was a good t ime to avoid
that heal. Did I smell some ta r
being boiled?

Dannals, who is a company
man through and through, has
been working at Sperry, if my
memory serves. I thought it was
really nice of the HQ gang to
sort of look the other way as far
as that stupid restriction they
have about letting people who
work fo r fi rms making radios not
be eligible as directors. I think
Dannars has been working as a
union organizer or shop steward
at Sperry.

W2NSD ON·THE·AIR
SCHEDULE
JULY, 1981

7 4Om·80m
CW (Novice)

14 2Om·40m
Phone

21 1Sm·2Om
Phone

28 15m·2Om
CW

Look for us In the first 25
kHz 01 the General por.
tlon of .ach band. W.'II
be on the higher frequen·
c y band first.

CHARLonE

One of the things I really en
joy about Dayton is that just
about everyone in amateur radio
is there. Unfortunately, there is
such a mass 01people that It is
possible to go for three days and
still mi ss seeing a number of
good fr iend s. I would li ke to per
sonally thank the several th ou
sand people who recognized me
wa ndering around and who took
the time to say hello and say
nice things about the magazine.
And, yes, I know you enjoy the
editorial " bu t don't always
ag ree wi th what I write." I could
be smart about that and point
out that we don't have an 10 test
as part of the subscription ac
ceptance, but on the other hand,
I reserve the right to change my
mind about things. A lso, there
may be cases where I have not
been able to get all of th e facts
... or, forbid! , where you may
not have all 0 1 the facts.

Which bring~ me to Charlotte.
Out of the whole weekend I got
one single hard t ime. I was told
that I had at sometime said
something bad about the Char
lotte ham club. Boy, if I d id, I
have abso lutely no recollect ion
of it. I can't even imagine what
would occasion anything like
that. Heck , I used to live in North
Carolina .. . got my W4N SD call
while I wa s there. And I loved the
place. I wa s in Sou thern Pines
and I made more fr iends there in
a week than I find possible in
most places around the country
in a year. Nort h Carolinians are
the most friend ly people in the
whole count ry and I have noth
ing but good fee lings about 'em.
I am very dismayed that anyone
thinks otherwise.

I have to admit that the chap I
tal ked with seemed to have no
sense of humor at all. I do have a

6 73 Magezine • July, 1981



• Repeate r re verse s witch
Handy for checking signals on the input
of a re peate r or for determining if
a repeater Is "ups ide down:

• Separa t e digital reed o ut e
To display freq uency (both re ceive and
transmit) a nd memory channel.

• LED ba r meter
For mon itoring received s ignal leve l a nd
RF output.

• LED indicators
To show: +600 kl fz , simplex, or -600 kHz
transmitter offset; BUSY channel ; ON AIR.

• TONE switch
To actuate subaudtbte tone module (not
Kenwood-suppltedl.

• Compact size
Depth Is reduced SUbstantia lly.

• Mobile mounting bracket
With quick-release levers.

~ore mrormauon on the TR-78SO Is
a va ilable from all a u thorized dealers of
Trio-Kenwood Comm un ication s. Inc..
1111 West Walnut Street. Compton.
Ca ntornta 90220.

Matching accessory for fixed-station
operation:
• KI'S·12 Itxed-s ta t ton power supply for

TR-7850
Other accessories not shown:
• KP5-7 nxed -stauon power supply for

TR-78 00
• SP-40 com pa ct mobtle spe-aker

• Priority alert
MO memory is priority chan nel. "Beep"
alerts. operator when signal appears on
priority ch a n nel. Operauon C'1Il be
s witched Immed iately to priority chan ne l
wllh the push of a switch.

• a unt-In a utopatch touch-pad (DTMF)
encoder
Fron t-panel touch pad ~t'lH'rates a ll 12
Iek-pb o rte-eom pa ttb le d ual tones In
transmit mode, plus fo ur add itional DTMF
signaung tones (with s imulta neous push
o f RE V switch).

• Front-panel keyboard
For frequency selectio n . transmit offset
selection, memory programming. sca n
control, a nd setecnon o f a u to patch
encoder ton es.

• Autoscan
EnUre band IS-kHz or ID-kHz steps) and
memories. Automatically locks on busy
chan nel; sca n resumes uuto rnaucany after
several seconds . unless CLEAR or mi l'
P1T bunon Is pressed to cam -el scan.

• Up/down manual scan
Entire band (S-kHz or lD-kHz s teps) and
memories. with UP/DOWN rnk-ropnone
(standardl.

Kenwood'. remarkable TR·7850 z -meter
FM mobile transceiver pr ovides all the
featurcs you could desire, including
a powerfu l 40 watts RF out put. Fre 
quency selection Is easier than ever, and
the rig incorporates new memory devel 
opments for repeater shift, priority, a nd
scan, and includes a built-in autopateb
touch-pad (DT MF) encoder. A 25-watt
output verstcc, the TR-7800. Is also
available .

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

TR-7B5D

TR-78SO FEATURES:

• Powerful 40 watts power output
Selectable h igh o r low power o perat io n.
High -to.w att o utput provides renable
s~al for wide area cove rage.

• 15 multifunction memory channels ,
easily select a ble with. ro t ary control
Ml·MI3 . . . memorize frequency an d olTsel
1±600 kilT. or sim plex). MI4 ... m emorize
transmit a nd receive freq uencies Inde-pen
denny for nonstandard offse t.
MO... priori ty channel . with s im plex ,
±600 kU7.. o r nonstandard offse t
opera tio n .

• Internal battery backup for aU memories
All memory channels (Including transmit
o ffset) an' retamcc when four AA NICd
batu-rn-s (not Kenwood suppltedl a re
tnstalled In battery holder inside TH -7850.
Batterlt·!; a n' a u toma tically charged while
transceiver Is connected to 12-VDC source .

• Elltended frequency coverage
143.900-148.995 MHz . In swnchable
S-kUz o r ID-kHz s teps.

Sp..d /ka hon s and prices are SUb/("("1 10 ,·hange wilhoUi nOfice or obligafioll ,
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problem with this in that I am
serious only a small part 01 the
t ime. Thus, when people start
taking every thing I say or write
seriously they have a problem. I
tend to take advantage of this at
times, I'm afraid.

I mentioned Dannals earlier
... and one 01 his great charms
for me is his total lack of humor .
He takes everything I write or
say seriously. so we get along
superbly ... hi.

ST. LUCIA DELAY

In the May issue 01 731 men
tioned that I was planning to get
on the air from St. Lucia around
the 16th and 17th of the month.
Well, I got into trouble over corn
mitments made lor the TRS-80
Expo in New York the following

weeke nd. My magazine, 80
Microcomputing, Is the sponsor
of the show, so I suddenly found
myself wi th a bunch of televi
sion and radio appearances in
New York starting the 18th to
hype the computer show. Rather
than cut my trip to SI. Lucia to a
couple of days, I decided to
move it to the middle 01 June.

Even that dale is going to be a
bit tight for me since I will prob
ably have to get over to Ireland
to attend the opening 01 our fn
stant Software plant In Dublin
sometime in June .•. and I was
hoping to attend the yearly re
union of the crew of myoid sub
marine, USS Drum, which is at
Mobile, Alabama ... tied up next
to the battleship Alabama.

And , with a new computer
magazine being readied for a

fall start, I will be needed more
than a Iitlle at home. The new
magazine, in case I haven't man
tioned it before, will be aimed
directly at businessmen and will
be the first computer magazine
to be published in English . . .
rather than a subset of Engli sh
known as computerese.

The new magazine has gener
ated a good many problems...
such as the need for about 50
people pivs the space to put
them. If you are ever up this way ,
stop in and marvel at how many
people we are able to pack into a
230-year-old home ... plus six
other local buildings. The staff
is up to 175 right now, with no
end in sight.

At any rate, my plans are to
get down to SI. Lucia, rig In
hand, and get on the air for a few

by Bandel Linn K4PP
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Wired and tested: $79.95

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

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

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

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

Group A
67.0 XZ 91.5 ZZ 118.828 156.75A
71.9 XA 94.8 ZA 123.03Z 162.258
74.4 WA 97.4 Z8 127..l3A 167.962
77.0 X8 100.01Z 131.838 173.86A
79.7 SP 103.5 IA 136.542 179.968
82.5 YZ 107.2 18 141.34A 186.27Z
85.4 YA 110.922 146.248 192.87A
88 .5 Y8 114.82A 151.45Z 203 .5 MI

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

Group B

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

1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

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

shortened or eliminated by changing value of resistor

~ .
Wiiil. I VISA I
~ _ . .~, . "

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



days to say hello 10 as many
fr iends as possible. I'll aSL all
contac ts. Tim Daniel NaRK 01
the 73 staff will be along, as will
Chuck Martin WA 1KPS of Tufts
Electronics. Since stopping his
ads in 73, his business has
slowed way down, so he f igures
he might as well take a vacation
before running more ads and
getting so busy he won't be able
to leave.

I'll probab ly spend ha lf 01 my
time under water, scuba div ing
and taking pictures, and the
other hall hamming and adding
a pound or two to my already
substantial waist. I'll be looking
lor as many of you as I can con
tact on 20m, 15m, and possibly a
bit on 10m and 75m. I like 20 the
best.

TURKS AND CAICOS

Unless you're a ham, It Is un
li kely that you've ever even

heard 01 these Islands. After cp
eratlng from there lor a lew
days, I can assure you thai
about 75% of the hams don't
know where they are either.

It all started out during the
winter. Jeff DeTray, my Assis
tent Pub llsher/Edltor, gol struck
with wanderlust and had cooked
up a scheme to go to the Turks
and Calcos Islands lor t he
March OX contest. Tim Daniel
NaRK, also of the 73 stafl, was
going , too, so they coold op
erate around the clock as a
mutu-cperatcr, single-rig sta
tion.

Having recent ly read a review
In Undercurrent 01 the skin dtv
Ing at Provo, the island 10which
they were heading, I Invited
myself along. What can you say
when the boss Invites himself
on your DXpedltion? The news
was received with stra ined
grace by Jeff and Tim. Jeff even

cttered to send and get my U·
cense for me.

Tim and Jeff headed out a
couple days earty to get their
contest station and antennas
hooked up. I ran schedules with
them on 15m to see how they
were doing . They'd gotten
VPSTDX for Tim and VP5JOT for

J

Jeff. They were not tick led with
these calls, perhaps having
hoped tor something simpler for
the contest, like VPSA. My t icket
hadn't come through yet. Hmm.

Sherry, Chuck Mart in , and I
took oft from Boston on March
5th, landing first in Miami ...
where I made a few contacts on

This Is Sou th Caicos Island. . . and fa irly typica l of the relatively
uninhabited islands making up the group. There's an airport at the
lower right.

GRAND TURK

With hotel space for only a few dozen guests, the Turks and Caicos
Is /ands are not yet a full·fledged mecca. With service by Air Florida,
hotels are abuilding. Reciproca l ham tickets are relatively simple to
get , , . if you do your homework ahead of time. The Grand Turk air·
port is a short flight out of Miami. They're just building the new ter
minaf building.
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One of the cab drivers at Grand Turk is Art VP5AQ. We lucked onto
Art when we zipped downtown between flights to check into our
ham tickets. Chuck got his ticket (VP5KPS) and I'm sti li waiting for
mine.

This is the cottage where our contest station mowed 'em down. It's
part of the Third Turtle Inn. f was lucky enough to have the room next
to the contest station, thus not missing hearing a contact, even in
the wee hours of the morning. After a couple of nights of that, I
moved.



The amp with clout.;
and the tuner to handle it.

Heathkit .SB-221 2kW Amplifier has the power
to punch your signal through. Rugged Eimac
3·500Z's deliver 2000 watts PEP and load to 1
kW in on both CW and ATTY. A broad-band, pre
tuned pi-input delivers maximum efficiency with
extremely low distortion over the 80 to 15 meter
spectrum. And now there's a tuner to put that
power 10 efficient use.

Heathkit SA·2060 Deluxe Antenna Tuner
puts you in complete control with continuous
tuning in the 160 to 10 meter spectrum. Built-in
dual wanrneterlSWR bridge makes tuning a
snap. Bypass switch automatically disconnects
tuner for dummy load or beam. It's a super tuner.

Build-It-yourself and save. Find out how easy
it is to build it yourself and how much you can
save. Send today for the latest free Heathkit
Catalog or pick one up at your nearby Heathkit
Electronic Center;'

Send tor tree catalog
Write to Heath Company, Dept . 01 1-794.
Benton Harbor, M149022
In Canada, contact Heath Co . , 1480 Dundas
Highway East, Misslssauga, Ontario, lRX 2Rl.

Visit your
•• Heathkit Store

• • Heathkit products are
• displayell, sold and serviced

'~",,"~ at Heathkit Electronic
centers- in majorcues III

the U.S. and canada . See your telephone
white pages for locations .

•UIllls 01Yt<~edwIloG'
EIKI.OftICs CorJMmIoOlI on \lie U S
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Tim Daniel VP5TDX (N8RKI1) of the 73 staff, happily DXing away,
racking up CW contacts . . . which are a lot of fun until QSL time er
rives.

2m. Next we went via Air Florida
to Grand Turk Island.

There was just a bit less than
an hour between the time our
plane arrived and when the

TCNA (Turks and Calcos Na
tional Airlines) plane was due to
leave for Provo, so Chuck and I
grabbed a cab and headed for
town to see about our missing

ham tickets. It was one of those
amazing coincidences when we
found that our taxi driver was
VP5AQl He took us to the ncene
Ing office and we eventually got
a gal to check through the ll
cense applications. Though Jeff
had sent mine In a week before
Chuck had sent his, they had ab
solutely no record of mine! The
magistrate was out at the mo
ment, but they said our licenses
would be Issued that day and
mailed over to Provo for us.

We dashed back to the airport
to catch the plane to Provo. We
needn't have rushed so much.
Despite confirmed reservations,
when the plane was ready to
load we were told that they had
just two seats left. .. which of
us would volunteer to wait until
the next day? We looked at each
other, but were unable to ots
cover any volunteers.

A fellow named Harold came
up and said he had a plane and

would be glad to take us to Pro
vo on a charter. His price was
more than TeNA, but it seemed
to be the only transportation, so
we agreed. We began to have
second thoughts when he told
us that his was a small plane
and that we would have to go
without our bags . .. which he
would pick up the first thing in
the morning and bring over for
us at six o'clock.

Oh well . . . If we don't go this
way we'll have to find a place to
stay on Grand Turk and be de
layed a whole day in getting to
Provo. We were not all that en
couraged about this part of the
adventure when Harold rolled
his plane out of the hangar and
backed a car up to it for a jump
start. We piled into the Piper and
were off, heading about 50 miles
across the water to Provlden
tiales Island at the far end of the
Turks and Caicos group ... and
the Third Turtle Inn.

It doesn 't take much of a setup to work a lot of DX. This simple ste
tion, operated in between scuba diving trips, leisurely meals, ex.
otoreuon. and a lot of local rag'chewing, still managed over 2,000
QSOs in a couple of days. That's Chuck sitting back in his "wneretn
thehell's Providentia/es?" tee shirt. My W2NSD hat is on the couch.

Here I go, over the side, with my scuba gear, down to take some pic
tures. The GREEN TEAM tee shirt comes from the company volley·
ball team, the Peterborough winners this year, coming from behind
to wipe out Byte and all of the other volleyball teams.
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This is the Latitude 22 hotel, right next to the Third Turtle Inn. Chuck
set up his VP5KPS station there . . . in the end cottage. Even with a
simple traveling dipole, he got out on all bands. Next time . . . an
amplifier and a beam !

The scenery underwater is even more magnificent than that above.
We went diving down the sea wall of coral which started from a bot
tom of about 50 feet and went down far beyond the depth of my new
Casio 100m watch . .. which flooded out at 85 feet. Tsk.



OMNI/SERIES C (·F RESPONSES
WITH STANDARD AND

OPTIONAL FILTERS.

" Ha ng" AGC for smoother action .
WWV receptio n on the 10 MHz band.
Di gital reado ut in two co lors . red for
the 5 significa nt places, green for the 6th
digit (100 Hz). Instant recog nitio n.
Separate receiving ante nna capa bility.
Switch receiver to a common antenna for
transceive or separate receive -o nly an
tenna : the system also acts as receiving
antenna b y-pass with a n instant break-in
linear amplifier or rra nsver ter.
"S " /SWR m ete r. electronically switched.
200 watts input. all ba nds . with 50·
ohm load . 5 year pro-ra ta warranty.
100% duty cycle on all bands up 10 20
min utes. Full RTrY and SSTV power
Built-in VOX and PTT with front panel
controls.
Built-in phone patch jacks for easy in
terface.
Bullt-tn zero-beat switch for spotting the
e xac t frequency of a OX sta tion .
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OMNI-C has what it takes to filt er the
c rowds. To narrow the Amateur Radio
wo rld right down to the particular sig na l
yo u want. The selectivity. sensitivity. dy 
namic range and operational features
you need to cut any crowd down to size.
Ta ilored i-f res ponse . OMNI is equipped
with the potential for seven re sponse
curves to handle any listening situa tion.

Standard filters include an excellent B
pole 2 .4 kHz crystal ladder filter and. in
addition , a 150 Hz active a udio cw filter
with three ranges (450. 300, 150 Hz).

Opti onal filters include 1.8 kHz 8 ·pole
crystal ladder ssb filter. SOD Hz 8-pole cw
filte r, and 250 Hz 6-pole cw filter.

Fro n t pa nel switches put any optional
filter in series with the standard filter for
up to 16 poles of f iltering for near uln.
mate skirt selectivity.

Four i-f respo nse curves for ssb and
three for cw. Tha t's response tai loring,

Made in t he U.S.A.

Model 5 46 OMNI-C transceiver $1289

Get out of the crowds with OMNI·C. See
your TEN·TEe deal er or write for details.

Built-in adjustable sldetone volume
and pitch.

Adjustable threshold ALC . op 
timu m power for driving a lin-

ear. Pro vid e s means of
working into a high SWR.
Front pane l con t rol o f
linear o r a nt enna . The
rear panel bandswtrch
terminals control relays

or circuits in step with
front panel ba nd -

switch.
Aut omati c
s ideband s e 
lection plus re
ve rse.
Low distortion
audio . less than
2%; a Te n-Tee
trademark.
Clean signal .
e xceeding FCC
requirements.
High stabi lity
over wide tem
p erat ur e and
voltage excur
sions.
Built-in s pe a k
e r . comp r e s

ston .Ioeded : in
bottom of cabinet.

Plug-In ci rcuit boards
for fast easy service.
12-14V de power for
easy mobile use.

Full co m ple m ent of a cc essorjes :
ModeI ZHO Duel Primary AC PO\I,...- Supply.

$ 109 :o.1ode1 2$5 D..luX<· Pow...- Supplv / Sp..ak'"
Combo. ~199 . ~oder 243 RemOI.. vro. SIK9.
~ od ..1 2 t5 PC ~ i c fop ho ne , S34 50. Mod e l
214 /234 Mrc ro phon e / Sp .... c h Pf O(" ~ ~O f .
$39/$ 139. ~ode1 645 Dual Padd le Kever , $85.
Mod..1 670 Slngl.. Paddlt> Keyer. $39. Mode l 227
Am""na Tun"" $79. Fille" S55 .."

'
r.:.:t~EN_TEC , !HC.1"II-:'fVIERVIU£.H HIIUSU 31111
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NOTCH FILTER PERFORMAN CE
ADJUSTED TO I kliz POINT,

All 9 hf bands- o nly crystals are needed
for 18 and 24.5 MHz bands.
Broadband design fo r ins tant ba nd
change wi thout tune -up or danger of
damage to the final amplifier. Another
Te n-Tee a nginal.

The Rig That
Filters The Crowd

TEN-TEC 0

that's crowd control
Opti mized sensitivity and dv
nam ic ra nge, The O MNI sen 
sitivity range of 0 .3 I-/-V typical
(slightly less on 160 & 80M)
combines with a 90 dB dy 
namic range to p rovide
a n ideal balance that will
handle any situation
from copying a wea k
signal half way
.round the world 10
keeping the next
door kil owatt
from muscling
in . And a P IN
diode switched
18 dB auenue 
lo r is included
for extra insur
ance aga inst
overload.
Mor e c ro w d 
handling fea
tures-and all
s t a n d a r d
eq uipme nt.
Built-in notch
f ilter, To drop
out unwan ted
signals or ca r
TIer s . Tunable
from 200 Hz to 3 .5
k H z. with a 50 d B
notch depth.

3 - mode . 2 . ra nge
offset tuning . To put
you where the others
aren't and where the elusive DX is. Move
just the OMNI receiver, or just the tra ns
miller section , or the entire tra nsceiver.
:!: 500 Hz or :!: 4 kl-lz. For complete free 
dom of frequency movement 10 get away
from the crowds.

Built-in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han
dle the big signals easily.

2. speed break-in. W he n QRM o r
QRN is heavy. switch to "Slow," Use
"Fast" for instant. full break-in for enjoy
a ble rag -chews or stalking DX.
OMNI -C features stand out in any
crowd.
All soltd-state-c from the pio neer, Ten
Te< .
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The dish and studio building at WIV. The antennas pick up TV from
Miami during openings. They also send the satellite signals via
channel 7 to a hilltop, where a so/ar·powered transmitter rebroad·
casts on channel 4 for the whole island. It's free for now, but Bob in·
tends to encode the signals and charge . . . much like cable TV.

This 20' dish is outside the new WIV television studios. Yes, I know
they can't use a "W" prefix In Turks and Calcos. Their answer: "Who
says so?" We arrived on a very unusual day . . . when the sun was ex
actly behind the satellite, thus creating a good deal of sun noise on
the signal. Notice shadow of the LNA (tow-noise amplifier) in the ex
act center of the dish. It happens about once a year. That's me,
Coop, and Chuck, with Sherry carrying my camera bags.

I'm game lor anything, so I
didn't worry. That's one 01 the
main reasons I got rid of my own
plane when I first was starting
73 Magazine. I knew that ill con
tinued to fly I would sooner or

later finish myself off. I had a lot
01 adventures during the two
years or so I was flying. I'm just
not careful enough to survive in
definitely at that sport.

When we arrived at Provo,

Harold bounced the plane down
the runway and we plied out. It
was too dark for him to take off
again. We arrived with per
haps two gallons of gas left, Just
enough to get to South Calcos
.. .perhaps. Oh well, Harold
would take care of everything
the next morning bright and ear
ly. Sure he would.

A short taxi ride to the
Inn . .. a taxi ride in these
islands seems to cost $10
minimum il you haggle, $25 if
you don't. Jeff and Tim were
moderately delighted to see us.
They, too, had had to charter a
flight to Provo, though they
managed to get a more protes
sional pilot. We found out later,
from a TCNA pilot, that Harold

had no license, his plane was
not certified . .. and he had no
insurance.Ooops!

The Inn and Provo are ab
solutely gorgeous. The weather
Is gorgeous. The ocean and
beaches are gorgeous. Flowers
are everywhere. It soon became
obvious that Jeff had no inten
tion of letting loose of his mike
for anyone ... he was in ham
heaven ... in a rare country with
the bands piled high with sta
tions calling. I mumbled about
one of the rigs being from my
ham shack ... he didn't hear me.
Luckily Chuck had packed an
extra rig, which we eventually
got on the air ... otherwise I
might have had to do Jeff seri
ous bodily damage.

Here are some of the monitors, switching, and other paraphernalia
needed to put on a professional television broadcasting service.

The TV studio is, for the time being, the kids ' playroom and tiving
room for Bob and his family. Once the house is built next door, they
witt move there and be able to put on tive TV from this studio. Talk
about living in a goldfish bowl!
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The video recorders can furnish programs when the satellite chan
nels are barren, which is seldom. They do allow television programs
run at weird times to be sent during prime time. The station receives
the satettite signals, converts them to channel 4, and rebroadcasts
them for the island poputace. When the station is complete, they will
be able to put on locally-done programs as well as satellite and video
tape programs.





ThiS is the view out of the front of the Cooper establishment. Miles of
perfect beach. Oh well. it probably won 't be long until there are
hotels from one end of the beach to the other. The government owns
the beach and it will always be kept public, which is a good move.

Provo. They made it, against
rather stiff odds. Chuck men
tioned having to f ix the compass
in the pl ane and that the rad io
went out during the trip. lot at
water down there.

The next morning Chuck had
his rig set up, but the scuba trip
was about to leave, so Chuck,
Sherry, some other guests, and I
headed out to the reefs in a
small power boat. I had my oiv.
ing gear and a Nlkonos IV
camera along. It was very rough
going ... and the tr ip took over a
half hour. The nervous part was
when we had to go over the reef .
We had to wa it for Just the right
wave and go with it over the reel
so we wouldn't get stuck on it
and perhaps lose the boa t. This
drama did not hel p Sherry,
whose complexion was beg in
ning to match her GREEN TEAM
tee shirt.

Nothing bothers me, so I

Continued on page 720

these Islands. Power runs 35' a
kWh, to give you an example.
And I ment ioned the two-mil e
$1 0 tax i rides.

The next morning, dressed in
my suit since my island clothes
and bathing suit were still over
on Grand Turk, we sat around
and talked ham radio, ate a very
expensive breakfast, and lei
sured. Along about 10 am I
ta lked Chuck into gOing to the
airport to see it our bags were in
yet ... six o 'clock, you remem
ber? Tha t' s the last we saw of
Chuck unt il d inner time.

It turned ou t that Harold was
stili hang ing around. Chuck got
him going and went with him In
the death ship to South cercce
for gas . .. and then on to Grand
Turk for the bags. While he was
t here he pooped downtown
aga in and got his ham ticket.
There was nothing there lor
me ... thanks, Jell. So eventual
Iy VPSKPS and our bags were
back in the air, heading again to

Bob Cooper VP5D. Bob is one of the pioneers of the home reception
of satellite television. His monthly publication, Coop's Notes, is the
main source of information for the field. Bob's been at this longer
than anyone else and is the guru of satellite TV.

I never really was able to relax
and forget the money those
damned meals cost. Hoo t man!
But then nothing Is cheap In

Providentiales (Provo) looks weird from the air. There are access
roads a ll over the place. The idea is to sell vacation home sites. so
they neve already put in the roads . It 's a little difficult to get to . . . but
not Impossible. You have a fantastic climate year 'round . . . some of
the best swimming you can ask for ... remoteness. You get your
water from catchments on your roof or in the yard and keep your
waler in a cistern under your house.

We settled down to dln
ner ... which was fi ne . The
prices were scary, particularly
for a reg istered skinflint like me.

ThiS is Tim, resting up a bit during lunch. I never did get pictures of
Jeff, who just wou ldn 't lealle the fig. ellen for meals. Note the ever
present HT.

ChUCk Mart in VP5KPS/WA IKPS, the owner of Tufts Electronics, the
largest ham store In New England and, i f ham sales conrlnue to drop
and force others out of bus iness, perhaps the largest in the east.

18 73 Magazine· July, 1981



A superb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

JIla me _

"dd'e n ' _

: C,' y Sl a le ZIP --,- _

I · u S only Canada S1 50. Ove ,sea s aI, ma ll $25 00 P, lce ••lIbjecl l o eha nll.... ll ho ul noUee• •._-------------------------_...._-----------_..._---

BRIE F SP ECIFICATIONS:
F req uency Range : 20Hz to 1 GHz
(~lodel8000B), 20 Hz to 600 MHz
(Mode l 86lOB); Timeba se :
Frequency: 10 MHz. Stability: ~ 1
ppm (18 t028C".), Aging Rate: < 1
ppm/year; Sensi tivit y (adjus table ):
Input A< 15 mV to 100 MHz, Input B
< 30 mV, 100 MHz to 1 GHz (Model
8000B), < 30 mY, 100 Mllz to 600
MHz (Model 86lOB); Gate Time s: .l
sec.• 1 sec.• 10 sec. ; Re solution: 0.1
Hz to 10MHz. 1 Hz to 100 ~lHz, 10 Hz
to 1 GH z; Displa y: 9-digit LED 0.4 ";
Power Req uirements: 4.5 to 6.5
VDC (4 C-ceUs) or opt ional AC
adapter; Dimensio ns: 8" wide X 6.5"
deep X 3" high (203 X 165 X 76 mm),
1.3 pounds (590 g) excluding battery.

Making Performance Affordable

Three selectable gate times pro
vide the me asureme nt speed you need
- and greater re solu tion. The resolu
tion is furthe r enhanced by our count
e r 's 9-digit display.

Like the 8000B. Sabtronics'
8610B is a high-quality precision fre
quency counter. It features only 4 IC's,
and offers a frequency range up to 600
Megahertz.

For more critical requireme nt s.
you can order either model with an op
t ional TCXO time base with a stability
of 0.5 ppm at (Y" - 45°C.

The cases of both counters are
high strength impact- re sistant ABS
plastic. Elegant but very rugged.
Sabtronics doesn't believe in skimping
on the high qualit y construction that
brings e xcellent performance. But
~e're not about to charge , high price sabtronics lid
Just because we could get It! IN T E R N ATIU N AL- INt:;.

.-.-._------------------.._...------.----------....~Sabtronics International, Inc .. 5709 N. 50th Street , Ta mpa. FL 33610. (813) 623-2631 .
Pleese send me l~e to lio "" ng

Mode l 86108 600 I,l Hz F,eQue ncy Counler(I) . I( ,, @ $169.00 eac~ $
_ OPl lona l O 5 ppm TCKO lor e itne . model @ $19 00 S
__AC l20 AC AdaPle, { 120 V/ 60 HZ lnpulj@ S10 00 $

SnIpping an Cl na nd l.ng . S6 00 pe ' unu ' $
10'l\. C1epOI II 10' COO o.de's $
FIO"ela ,eSlelenll aelel. 'l\. Sa 'es la. $

I e nc lose 0 c /'l ec l< 0 money o'ele, lAllo.. 1" 0 10 ItI' ee ..eel<s 10 ' pe ' sona l e tlec ks 10 cle a. J
Cl'la.ge 0 VOla 0 Ua sle, e na'ge
" cc ounlNo E'D Oale' _

The truth is. our 80008 is an excel
lent 1 Gigahertz frequency counte r. In
fact. it's preferred by many engineers.
technicians. and electronic enthus
iast s. Not a single competitor on the
market today can surpass our pricel
performance ratio.

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

And about quality .. .
Sabtronics frequency counters always
have the most innovat ive fe atu re s
available. For example, our 8000B
1 Gigahertz Frequency Counter has a 10
Megahertz precision crystal timebase.
But most important, the 8OOOB. using
the most advance d LSI circuitr y, has a
guaranteed sensitivity of 30 millivolts
up to 1 Gigahertz, with 20 millivolts
typical. The three-stage differential
amplifier IC make s this possible. Al
togethe r. the 8000B uses only 6 Ie's.
making the chance of failure virtually
nonexistent.
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On this Gigantic
Package Deal from

TELE
TH5DX Thunderbird
5 elements-superb gain and
front-to-back ratio on 20, 15 and 10 meters.

The installation of a ham's first directional antenna system is a
memorable event because of the substantial improvement in the
capability of the station. You really have 10 experience using
a di rect ional array at your station to appreciate the thri ll of
Improved performance.

A Hy-Gain TH5DX can do more for operating pleasure than an
expensive new state-o f-the-ar t receiver and maximum power
ampli fier combined. The TH 5DX is the result of 25 years of ex
perience in designing and building multi-band beams. and repre
sen ts a focused effort to optimize performance and reduce size.
H y-Gain Beta Match provides dc ground,optimizing energy transfer
to the antenna. Air dielectric Hy-Q traps have also been used. The
elements are taper swaged to reduce tubing diameter and weight
which greatly reduces wind load.

One HG 10 Heavy duty 10 foot mast
(enough mast to stack a vhf with the TH 5DX)
Three HGCOA Coax extension arms
Two BN86 Broad band Ferrite Baluns

PLUS!

2DBQ Trap Doublet for 40 and 80 meters
This Hy-Q trap doublet provides true half-wave length performance
on both frequencies featuring individually pretuned matched traps
for each band .Traps are large diameter for exceptionally favorable
lIC ratio and power handling abi lity.

HDR300 Heavy Duty Rotator
Thisisacommercial
l indust r ia l grade
rotator wi th enough
reserve strength to
easily rotate the
TH 5DX and more .
The good-looking
control console
f eat ures a digital
azimuth reado ut
accurate 10 ::l: 1o.

HG52SS
Self-Supportlnq
Crank-Up Tower
This all steel crank-up tower
has an improved guide sys
tem which provides a rigid
close-tolerance st ructural
suooort. The ends of the
tubes are left open to allow
complete hot dipped ga l
vanizing of both inside and
outside surfaces after weld
ing as well as unrestricted
moisture drainage. It comes
comp lete w ith base mount
and rotator mounting plate
and requires no guy ing . It
stands 52 ' (15.8 m) extended
and retracts to 2 1' (6.4 m}
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Here's what
you get!

- '

..~- ---

Model No. Description Ham Net Price

PLUS FREE DELIVERY

990.00
289.95

59.95
499.95

56.00
39.00
31.90

1,966.75

1,395.00

571.75

Crank-up Tower
Tri-Band Antenna
Trap Doublet for 40 to 80 meters
Rotator
10 foot mast
Coax Arms (3)
Ba luns (21

HG52SS
TH5DX
2DBQ
HDR300
HGlO
HGCOA
BN86

This once- in-a-lifetime package deal is available
for a short time only (expires August 31st). Simply
contact your fr.vorite participating Hy-Gain Amateur
Distributor and ask for the Super 5-Bander Promo
and the complete package wi ll be delivered to
you promptly with NO DELIVERY CHARGE! Free
delivery is offered for shipping poi nts within
the contig uous 48 United States on ly. Offer is
extended through part icipat ing Telex/Hy-Gain
distributors only.

Total Ham Net Value

You Pay Only

YOU SAVE

ACT NOW!
Offer expires
August 31st

TEL E X COMMUNICATIONS, INC . ~ '"
98lXI Aldncl'l A.. So . 1'04.. I : .. MN 55420 USA

e...oc-.22. ...... ~ ..~. 93200 St 0.-. F...-.ce
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Paul Grupp KA1LR
73 Magazine Stett

Dayton Dilemma '81
- which new gear do you buy?

I f you're a ham, chances
are good that you'll find

something of special inter
est to you going on at the
annual Dayton Harnven
tion . Part of the fun for a l
most everyone who goes is
nosing around to see what
new equipment is avai lab le.
I went to Dayton this year
specifically to look at new
products, and there were
plenty there to see! If there
is any trend to spot, it is un
questionably the growth of
interest in RTTY communi
cation. The most interesting

22 73 Magazine. JUly, 1981

and innovative products
shown this year were de
signed for that mode, and
RTTY equipment seemed to
be everywhere. Folks look
ing for other types of gear
weren 't dissappointed ei
ther-there were new trans
ceivers, tuners , amplifiers,
and other hardware much
in evidence. In this article,
you'll find gear listed by
category, and in alphabeti
cal order for fairness . Be
sure to take a close look at
the last category of equip
ment (RTTY). If you're not

Dayton '81!

interested in RTTY yet.
there are a lot of manufac
turers out there who are
after your attention .

Of course, deciding what
is new and what isn't can be
a formidable task. We de
cided to include only those
products that were first an
nounced at Dayton or an
nounced just a few weeks
previously. If you know of
something that should have
been included but wasn't,
please accept our apolo
gies-the decision of the 73
judges is final. Enjoy!

New Rigs

Starting with the most
esoteric, Advanced Receiv
er Research of Burling
ton CT was showing the
TR10CA, a 10-CHz full 
duplex FM/CW transceiver
with provisions for an inter
nal or external gunnplexer.
The transceiver requires 13
V dc at 0.5 Amps, and is
equipped with a tripod
mounting ring.

Cubic Communications
was showing a rig to cause
the most jaded DXpedi
tioner 's heart to flut
ter -the Astro-C HF SSB
transceive r designed for
commercial and military
use. At $8000 it's not for
everyone, but in all serious
ness, it may have a few
things going for it. The thing
is built to take abuse and, in
the words of the manufac
turer , is designed fo r
1/ • • • continuous operation
in the severest of environ
mental conditions ." The
front panel offers a water
proof and blast-protected
speaker, a few knobs, a key
pad for function selection,
and an LCD readout to keep
you informed of what the
tra nsceiver's microproces
sor controller is up to. 10
memories are maintained
by a lithium battery with a



Cubic's Astro-C The new tcom 730.

projec ted life of ten years!
No need to ca rry a rem ote
vfo either-spli t operation
is a snap. Frequency cover
age is from 1.6 to 30 MHz,
in 1QO-H z steps, in your
choice of SSB, CW, AM, and
RTTY. Power output is 100
Watts SS B/CW and 25
Watts AM. In case you are
wonderi ng, the Astro-C is
not just a 102BX in o live
drab -the 7" x 17" x 17"
42-pound beast is designed
to bring high performance
to t he ba tt lef iel d. Pl anning
a DXped ition to Spratley
Island? This has go t to be
the ideal rig!

A li ttle more conven
t ional is the DenTron HF
200D HF transceiver, shown
in prototype fo rm and
slated for rel ease someti me
th is summe r. Hopefull y the
new digi ta l readout w ill
hel p this ri g fa re bette r than
DenTron's previous efforts
in the field .

For a lo t of us, the Jeom
IC 730 sto le the show, By
now you've seen the pic
tures . I spent about half an
hour exper iment ing w ith
t he cont rols, u sing t he
minimal antenna that lcom
had pl ugged into it at the
show. I was very impressed.
I'm a confirmed aud io nut
and the receiver audio qual
ity seemed to be bette r than
w hat the IC-701 provid es.
Whatever you think of the
novel configuration of the
i-f shift, you ' ll have to admit
that it f unctions beautiful-

O~!'!~!'!":!!
C~~~~!~":!!!~~!

r>.

2 300 .....
CONVERTER KIT, . . . . , , , , . . . , . , , , .. . , .. . . . . . .. . . . ... . . . . . . . . . . . . . , ... . .. $38.50

COMrUTE WITH rc BOARD, rARTs.
AND 10 rAGE: BROCHURE

COMPLETE BOARD. . . . . .. . . . . . . . . .... . . . ... . . . .... . . . . . . . .... . . .... . . . . . $65.00
ASSEMBLED AND TESTED

POWER SUPPLy , . , . . . . . . , .... . . . . " . .. . . . .... . ... ... . , ... "" . . . " .. , I<i t $19 .50
(rLASTIC !lOX)

POWER SUPPLy... . . ..... . . . . . .... . . . . ... . . . . .. . . . . ... . . . . . . ... . . . . .. «u $2 1.9 5
(DELUXE ALUMINUM BOX)

CIGAR ANTENNA.. ",., ... "", ..... ", .. "", .. "" ... "", . . . .. ", ... $28.50
33 ELEMENTS, r HYSICALLYSTRONGER
THAN LOOl' YAGI. EQJAL INGII.IN,

MRF 901 TRANSISTORS.... . . . ..... . . .... . . . . ... . . .. . . . . . . , , , , . . . . . . , $2 .75 each
BOGNER COMMERClAL·QUALITY ASSEMBLED UNI TS. . . .. ... . . . . .. . , , $ 188,00 each
SUBVERTER #I I -The ultimate In COnvert ers. w ith dua l-stage selective preamp, mixer,

I-F amp, xtet-conrrcuec oscillator (no drift); be tter than any com-
merc ial unit ever seen . . . . . .... ,. , . . . . , , , ...... , , , , . $1 09,95 each

SUBVERTER #lZ-Consists of o ur proven sropstgn board converter wi th added-on
preamp ; complete kit " . . . . ,., .... . . .... . . . . .. . . . . . . $79.95 each

SELECTIVE PREAMP- Unl ike some o f the wide-band preamps you have seen (t h is one
works with any co nver t er). Will add on our existing board . Bring
your converter up to date , , ... , , . . .. . . . ... . . . . . .. $49.95 each

COMING SOON-COM PLETE SA.TELLITE TV RECliVERS WITH ALL ACCESSORIES••• ASK

The stopslS" board was developed a t our lab for optimum performance at low cost.
Although this is the most copied board around-we can say with pride that we don't
have t o copy o ther people 's products 10 stay ahead. We are the leaders!

filMS, COD- MO. BANK CARD. CHECK - HOUIS, 8 :30 AM-4:30 PM C.S.T. M .-f .

¢ 800-433-5172 ~..TELEPHO NE O RDERS ONLY f/J .- , .
L

P.O. BOX 339S, ARLINGTON , TEXAS 76010
817 -265-0391
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Santee's 440-MHz HI.

Iy; it sho uld be love at first
sight for CW addi cts! The
730 cont inues the Icom tra
diti on of packing t he maxi
mum num ber of usefu l fea
tures into a small package.
The layout is one of t he
most fun ction al I have seen
and sho uld be equally at
home as a ma in ri g or in a
vehicle.

The Icom 225 is seeing
yet another re-release, th is
time as the IC-22U. Ban
ished is the diode program
ming and rotary channel se
lec to r - t hey' ve been re
p laced w ith push-button
cha nnel se lection of 800
channels. The rig has got to
win some kind of an awa rd
fo r lo ngevity !

Japan Radio Company,
still look ing fo r a US d istrib
uto r, was show ing a fasci
nating (and expe nsive!) set
of HF twins t hat have been
on the Japanese ma rket fo r
a while but haven' t had
wide-sp read distribution in
the us yet. The NRD-515 re
ce ive r offers cont inuous
cove rage from 100 kHz to
30 MHz , in Pl l -synthesized
1000H z steps. Design is of
the up-conversion dua l-co n
ve rsion variety, with a first
i-f at 70.455 MHz. Features
include passband tuning.
digita l readout, bfo pitch
control, fo ur i-f filters, and
complete ly modula r de
sign . The NRD-515 is one of
the few receivers that could
do a first-class no-compro
mise job as both an 5Wl rig
an d a ham receive r. The
NSD-515 transmitte r is
equally versatile, covering
160-10 meters (including
the new WARC bands). Fea
tures of the transm itter in
cl ude speech processo r,
VOX, FSK input terminal ,
and 100 Watts output. Used
with the NRD-515, the trans
mit and receive frequencies
can be set from either vfo,
and spli t operation shou ld
be a breeze . All t hings con
sidered , this pa ir of rigs
could become qu ite popu
la r in the US - I ho pe Japan
Rad io finds a distri butor!

Kenwood was showi ng
the TS-530S, a new rig that
took many of us by surprise.
The 530 offers many of the
features of the venerab le

T5-820S, in a package that
matc hes the TS-830S fl ag
ship. If sa les of th e 5205
that th is rig rep laces are any
ind icat ion, th is rig will be
very, very popula r.

Mov ing abruptly to the
UHF spectrum, Santee was
pleased with the inte rest
shown in t he i r ST -7 T
4400MHz synthes ized hand
held. The unit tunes 2000
channe ls in 5-kHz steps,
wit h thumbwhee l-switc h
fre quency se lection. Con
tro l operators for repeaters
should be ha ppy about the
standard 16-tone DTMF pad
and the optiona l synthe
sized CTCSS encoder. High
power output is rated at 3
Watts, medi um at 1 Watt,
and low at .05 Watt.

Ten-Tee d isplayed a new
compact HF rig, the Argosy,
offeri ng a lo t of features at
an inexpensive price . The
so lid-sta te fina ls provid e
40-50 Watts output rather
than the usua l 100 , and the
reado ut is ana log only . On
the pos it ive side, fea tu res
inc lude RI T, notch filter,
and a built-in swr meter. At
$549 list, they' ll no doubt
be getting a lot of orders!

Yaesu's new FT-290R
multi -mode portable 2m
transceiver should be of
specia l interest to types
who wa nt to get a lo t of
mileage out of their equip
ment . Bu ilt-in batte ries
allow mountaintopping fun
with two Watts out on FM
and SSB. Put the rig indoors
with an amplifier br ick and

FT-290R from Yaesu.
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SUPERIOR
COMMERCIAL GRADE

2.METER FM TRANSCEIVER

INTRODUCTORY PRICE

$
FREE TOUCH·TONE

PAD KIT INCLUDED

COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
· a MHZ FREQUENCY COVERAGE, INCLUDING CAP/MARS BUILT IN : Ae·

cewe aroeensmnt aaooc to 149995 MHz in se lectable steps 01 5 or1 0 kH z.
COMPARE!

• SIZE: Unbelievable! Only lWo~ by 2%" by 934". COMPAREI
• MICROCOMPUTER CONTROL: All frequency control is carried out bV a

microcomputer.
• MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When a key is

pressed, a boer mUSICal tone indicates POSitiveentry ,"10 the microcomputef
COMPARE,

• PUSHBUTION FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: freQUency is selected by buttons on the fron l panel or micfOphone.

· 8 CHANNEL MEMORY: Each memorychannellSreprogrammabieandslores
the frequency and offset M emory is backed UP l)y a NICAD banery wherl
perwer is remove<1

• INSTANT MEMORY 1 RECALL.: By pressmg a buttOI'I on Itle microPhOne or
trorJl panel memory CI\iInnell may be ecceesec immediately.

• MEM ORY SCAN: M emory channels may be oont,nUO!Jsly scanned fofQui(:k
Ioealu)" 01 a buSy or Y<lCar'lllrequency

• PROGRAMMABlE BAND SCAN: Any seell()n 0' the band may be scanned In
steps of 5 or 10 kHZ Scan Iirlllts are easily reprogrammed.

• DISCRIMINATOR SCAN CONTROL (AlDEN EXCLUSIVE PATENT): The
scanner SlOps by 5el"Ismg trle Channel center, so ee uM always lands on the
cceect Ilequency COMPARE this WIth other uorts. trial cla,m to scan in 5-kHz
sleps'

• THREE SCAN MODES WITH AUTO RESUM E; ·Sampl!ng" mode pauses at
busy channels, men resumes. ~Busy mode SlOPS at a busy coenret then
resumes shanly alter frequency clears. "Vacant" mode stops at a vacant
Channel and resumes when signal appears. If deSired, auto resume may be
prevented by pressing one button. COMPAREl

• REMOTABLE HEAD: The control head may be located as much a s 15 teel
away Iro m lhe ma in unit using the optional connecting cable COMPARE'v,

• PL TONE OSCILLATOR BUILT IN : Frequency IS ad justable to access PL
repeaters.

• MICROPHONE VOLUME/FREO. CONTROL: Both functions m;ly be
adjusted from e ither !he microphone or 'ront panel

• NON-STANDARD OFFSETS: Three accessory onsets can be obtained lor
CAP/MARS or unusual repealer soure, CAP and Air Force MARS Splits are
BUILT IN! COMPARE!

• 25 WATTS OUTPUT: Ais0 5 watts low pclWef to conserve batteries in portable
",.

• GREEN FREOUENCY DISPLAY: Frequency numerals are green LEOS lor
SUpefl(lf Vlsibll! ty

• RECEIVER OFFSET: A cnanoeucceSWllch allows morutonng altha repeater
onput lrequency. COMPARE!

• SUPERIOR RECENER: 5ensltMty is belle<" m an 028 uV tor 2O-dB qule\lng
aoce.taov for 12-dB SINAQ The SQUelch 5el"ISltMty is superb. requmng less
lhan 0,1 uV to open. The recerwr audio cseuns ere designed lor milJ"mym
H1lelllglbihty and Ildellty. COMPARB

• ILLUMINATED KEYBOARD: Keyboard backllghllng allows It to be seen at
night

• TRUE FM, NOT PHASE MODULATION: Transmuted acne quality IS co
timlZed by the same high standard aIdesign and construction as is found in the
reeewer The mcrcoeooeampli"*", and compression circuits o ller inlelllglblilly
second to none.

• OTHER FEATlJRES: DynamIC « ucrccrcoe burn-m speaker. mobile mQUnhng
bracket externa l remote speaker lack(head C1 nd rad io) and much, much more.
All cords. plugs. fuses. microphone hanger etc. Included Weight 6 roe

• ACCESSORIES: C5- ECK t s- toct remote cable $39.95. C5-6R e-errc ec
power supply ... $59 .95. C5-AS remote speaker $11:1.00 . cs-ITK tcucn-
lone- microphone kit (wired and lesled) . , So45.00

MATEUR.WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

800·327·3102
8817 S.w.129th Terrace, M iam i, Florida 33176
Telephone (305) 233·3631 • 're'ec 80-3356
HOURS: 9 • 5 Monday mru Friday
• U.S, DISTRIBUTOR . DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



The DenTron Clipperton T. Heath 's SA-2000 tuner.

The MBA-1 from AEA.

the lSB/USB capabilities
will let you into the world
of OSCAR. Wherever you
use it, the f ive memories
should add to the fun .

Amplifiers
A good handful of new

amplifiers was shown. As
with the transceivers above,
the emphasis was on evolu-

tion , rather than revolution.
2-meter DX and EME ad

dicts will no doubt be in
terested in DenTron Radio's
Clipperton-V 500-Watt two
meter linear. Drake in
troduced a relatively inex
pensive 1.5-kW unit for the
HF bands-the l -15 160-1 5
amplifier.

Heath was showing two

new linear amplifiers for 2
meters -the VL-2280 and
VL-1180. Both offer 75
Watts out for 10 Watts of
drive. The 2280 sports a
built-in ac power supply
that will power both the
amplifier and a transceiver;
it should be an ideal com
panion to one of the
multi -mode 2-meter rigs .
The 1180 operates on 12 V
dc and is designed for
mobile use.

Icom showed a compact
10-Watt amplifier for the
2-meter band. Designed to
mate with the le-2AT, it
should be right at home
with any of the other popu
lar hand-helds,

last but certainly not
least, lou Anciaux of lunar
Electronics was showing
the 4-40P linear 2-meter
amplifier, which also fea
tures a receive preamp with
a better th an 2-dB noise
figure . One-to-four-Watts
input yields 1D-40 W atts
out. Should be the ideal
companion for Yaesu's new
FT-290R multi-mode por
table!

Antennas
There were plenty of new

antenna s in eviden ce .
Dalwa showed a very in
teresting line of mobile an
tennas, including a duo
band 2-meter and 45Q-MHz
model with 2.S-dB gain on 2
and 5.5-dB gain on 450.

Hy-Gain introduced the
V2 3-dBd-gain vertical an
tenna for 2 meters. Claim-

ing a low angle of radia
tion and effective decou
piing of the feedline. Hy
Gain is competing with the
Cushcraft ARX-28 and the
AEA lsopole in the high
technology gain antenna
race.

KlM had a variety of new
antenna s to announce,
from 40 meters on up to
two. There are two new
sho rtened beams for 40
meters, one with three
elements and one with two.
For two meters there was
the JV2 2-meter vertical
with 5 dB of omnidirec
tional gain. Also shown was
the 144-148-4X four-ele
ment beam, with a folded
dipole driven element. The
antenna is suppl ied with an
RG-142 balun, rated to 2
kW. The rear-mounted an
tenna has a claimed gain of
8.5 dBd .

lunar introduced a pair
of beams for 430 MHz and 2
meters, with 19 and 11 ele
ments, respecti vely .

Miscellaneous Items
AEA is entering the FM

direction-finding sweep
stakes w ith the PFDF radio
direction indicator, operat
ing on the Doppler princi
ple. The unit offers several
sophisticated features, in
cluding an automatically
triggered sample and hold
circuit for instant pinpoint
ing of the kerchunker vari
ety of wild turkey.

Dalwa introduced more
new products than any oth-
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ASTRO 150 5975.00
MATCHING POWER SUPPLY 179.95
MATCHING ANTENNA TUNER 169.95

General Frequency Range
160 Meter Band-l .8-2.4 MHzt
80 Meter Band-3.0-4 .5 MHz
40 Meter Band-6.0-a.3 MHz
20 Meter Band-13.8-16.0 MHz
15 Meter Band-20.a-23.0 MHz
10 Meter Band -28.0-30.0 MHz++

t Model 151 only
tt Model 150 0nly

HF/SSB
PORTABLE

RADIO STATION
100 WATT
1151230V

50/60 HzAC
OR12VDC

IS AVAILABLE

CUBIC

DIPLOMAT 150

BATTERY PACK CHARGER

WAVE MAG
LIST 24.95
N&G PRICE 15.00

-~

. -.::-:-:.:.-:::.:...-..-

• •....

20 AMP Reg.
LIST 129.00
N&G PRICE 79.95

MA 25B
LIST 279 .00
N&G PRICE 249.95

r
35 AMP Reg . PS.
LIST 250.00
N&G PRICE 149.00

BIRD WATT METERS & ACCESSORIES
LARGEST SELECTION IN THE EAST

6 AMP Reg.
LIST 89.95
N&G PR ICE 39.95

ST 2TUNER
ASTR0150
PSU 5 POWER SUPPLY
1500ZAmp.
LIST PRICE 3000.00--

I ALL PRICES ARE SUGGESTED RETAIL PRICES. PLEASE CALL FOR QUOTES.
~~~~~~~~~~~~~~--- - ----- -- - -



Drake RTTY/CW keyboard.

play des igned to give the
user plenty of time to read
high-speed messages and
especia lly to help copy
weak signals in high-QRM
si t u a t io n s. The MBA
seemed able to track speed
cha nges extremely we ll,
suggest ing that it might do
an excellent job of copying
sloppy CWoThe most inno
va tive aspect of the MBA is
its MBA-Q1 code conve rter
option, which allows you to
join the RTTY crowd and
transm it in ASCII or Baudot
with a Morse kever! This is
such a grea t idea that I
can' t imagine why it hasn' t
been done befo re, bu t in
any case it's available now
and provides an interes ting
and prac tical a lternative to
a keyboard.

Commsoft showed their
new software package fo r
the He ath H-89 computer.
The system uses alm ost any
demod ulator and provides
a three-le vel split-sc ree n
d isp lay , pretyp e bu ffer ,
d isk-based auto startlma il
box sys tem, automat ic CW
10 , and excellent user' s
manual. I was pleased to
note that the manua l pro
vided lo ts of information
about operating o n RTTY
for the first time, what to
look fo r in transmitters and
receivers fo r RTTY, a nd a n
exten si ve li st o f RTTY
books and publ ications.

Crown Microproducts
had the ROM-11] computer
interface up and running
with the TRS-80 Model III
co mpute r, and software for
both the Model I and III has
been imp roved , offering
more buffer memories and
a host of new feature s.
Hams contemplati ng pur
chasing a computer and
RTTY interface will be in
terested to know that the
new TR5-80 Model II I re
portedly causes virtua lly no
inte rference to ham gea r,
un like its noisy predeces
so r.

Drake is making the To no
Theta 7000E CW/RTlY ter
minal available in the US
sometime this summer. Fea-

RTTY/CW Gear

As promised, I've saved
the best for last. The big
news at Dayton was un
questionably compute rized
RTTY/CW gear. New key
boards, readers, and com
puter inte rfaces were avai l
able everywhere I looked,
and cou ld very well re pre
sent the ham trend of the
e ighties.

I had a very di fficu lt time
tea ri ng mysel f away from
the AE A booth, where all
concerned were justifia bly
pro ud of the ir MBA-'
Morse, Baudot. and ASCII
re ader. Kept as a deep dark
sec re t until the fi rst day o f
the show, the MBA might
be an idea l way fo r hams to
get into RTTY. It sports a
32-character vacuu m di s-

shou ld be available later
th is summer. The tuner of
fers fu ll metering and lots
of other nice features , and
is of course an ideal com
panion to the Clipperton-L
linear amp.

Fo r proud owners of the
Drake 7-line with a ta ste for
matching equipment, there
was the Drake CW kever.
Front-panel cont ro ls are
limi ted to speed and vol
ume, so this unit appears to
be designed fo r the casua l
CW op.

Elkha rt In du str ie s is
cashing in o n the cu rrent
keyboa rd c raze in ham ra
dio with two new enclo
su res fo r keyboards and
computers .

Hea thkit had a new an
tenna tuner that adds an
swr me te r to thei r previous
ly-ava ilable tuner. Of spe
cial interest to Field-Dav
ops is the surprisingly com
pac t gas-in, ac-out genera
tor. By the time you read
thi s, the 7J ga ng will have
put one thro ugh the wri nger
d ur ing this year's Fie ld-Day
festi vities!

Last on our li st of miscel
laneo us introductions was
Radi o kit. o ffe r ing the
K9CW contes t kever in kit
form - co ntes t se aso n is
just around the co rne r!

•

.... _ "" ...e u:.

• •• •
•

..

•

speec h p rocesso r, two
world map rotato rs, an in
credible variety of compact
cross-needle sw r meters ,
and a cordless mobile m i
crophone, complete with
speech pro cessor!

DenT ron Rad io was
s howing the proto t ype
model of the Cli pperton-T
3-kW a ntenna tuner, which

t .
I, r l; f l ; ' ;

, I I , • • • •
I , , • • .' , •

HAL 's CT-2100IKB-2100.

• tool IIIi ... _.

er manufac turer and with
good reaso n. Daiwa mar
kets an extensive li ne of
high-qua lit y products in
Japan and thei r new d istrib
utor in the US plans to im
port a good many of those
items. Included in the line
up is a very compact au dio
CW filter with bui lt-in am
p li fi er a nd speake r, a
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tu res include seven 64-char
acter memo ries with bat
te ry back up to re ta in mem
ory when power is off ,
53-character keyboard buf
fer, auto word-wrap, scope
o utputs , automatic T/R
switch , two-page disp lay
memory, split-sc reen video,
and a well-shielded cabinet
for RFI protection. Interest
ingly, the 7000E will oper
ate on 13 V dc at one Amp,
which opens the way for
some interesting mobile or
portable work !

HAL no doubt is feeling
pretty smug about the new
interest in RTTY, and they
were showing two new
RTTY/CW terminals : the
05-2050 KSR and the CT
2100/KB-2100. The 2050 is
essentially a 05-2000 ter
minal and an ST-5000 de
modulator co mbined in one
compact package. The sys
tem is loaded with the usual
pretvpe buffers, sta tus in
dicators, and pretvpe-while
receiving featu res . Consid
e ring its re la t ive ly low

price , t he 05-2050 KSR
might be an ideal way to get
into RTTY com m unica
tions .

Th e CT-2100/KB-2100
combination is HAL's up
market termi nal an d offers
virtually every feature the
dedicated RTTY fanatic
could des ire. The CT-21oo
rece ive termi nal can be
used alone, but the KB-2100
is needed to transm it. HAL
has obviously been listen
ing carefully to RTTY en
thusiasts, and thi s new com
bination is the result of that
research .

TRS-80 owners might be
interested in the Macro
tronics. Inc ., terminal whi ch
is offered in two models 
one for the 16K Level II
TR5-80 and one for the 16K
Model 111. Macrotronics
deserves some kind of an
award fo r the most number
of features available in a
computer/interface RTTY
system. There are 16 so ft
sectored buffer memories,
a four-word user-defined

WRU , a complete te rmina l
status d isp lay line, word
wrappin g, pretvpe buffers,
and more . The hardware
side incl udes a six-stage
ac tive-filter CW demod ula
tor, a hardware clock, and a
multi -stage active-filter RT
TY demodulator. By ter
minati ng the data and ad
dress busses at the com
puter end of an active buf
fered cable, Mac rotronics
has effectively reduced RFI
caused and suffe red by the
co mpute r. Sounds interest
ing!

Microlog got into the act
with the new ACT-1 stand
alone terminal (sorry about
that pun !). Like the HAL
05-2050 KSR, demodulator,
AFSK generator, and ter
minal are all included in a
single cabine t. The ACT-1
includes all the usua l fea
tu res as well as a few unusu
al ones . A random-code
generator and a hand-key
in p u t are p rovided for
Morse practice, and the
unit can be used as an SSTV

gene ra tor. Also included
are severa l test messages,
SELCAL, autosta rt. and a
rea l-ti me clock.

For the d o-it-yo ur self
CW-on ly o pe ra to r, AI R
Electro nics of Evan sville IN
is offe ri ng PC boards and
manual for their Skipjack
keyboard . The estimated fi
nal cost is abo ut $200, de
pendi ng on how careful a
pa rts shopper you are . Spe
cial Morse characters a re
available (AR, KN , etc .) and
speed is adjustable from
7-104 wpm. A 64-character
buffer is provided with LEO
indicators to let you know
how full it is.

Well , that about wraps it
up! There was something
for everybody at Dayton
this year, and you'll be
reading extensive reviews
on many of these new prod
ucts in 73 in upcoming
mo nths. Got something
you'd part icu larly like to
see reviewed? Dro p us a
li ne and let us know-we
apprec iate your input!.

ead forward power,
reflected power, and SWR
simultaneously! DAIWA convenience
now comes in a smaller package
that's right for both mobile and base
applications. Available In three
different configurations, one is sure to
be right for you.

CN-S20 CN·S40

SEE THEM IN ATLANTA
JUNE 20-21

CN·SSO
FreQuency Range:
Power Range: Forward

Reflected
Accuracy:
SWR Measurement:
Detection Sensitlyity:
Input/Output Connectors:
Dimensions (In Mil limeters):

1.8-60 MHz, 50 Ohms
200w/2Kw
4Ow/400w

1: 10"10 Full Sca le
1:1-1 :00

40 Walts Min
S0-239

7'ZW x 72H x 960

50-150 MHz, 50 Ohms
2Ow/2OOw

4w/4Ow

1: 10"10 Full Scale
1:1-1 :00

4 Watts Min
SO-239

7'ZW x 72H x 960

140-250 MHz, 50 Ohms
2Ow/2OOw

4w/4Ow

± 10% Full Scale
1:1 -1:00

4 Watts Min
SO-239

7'ZW x 72H x 960

Write for catalog. Dealer inQuiries invited.
MeM Communications is the exc lusive agent for these DAIWA products. .....S1 ~DAIWA

~ INDUSTRY CO ., LTD .
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ISOPOlE
144JR

ISOPOlE

~"..'}-
'P""

MAST NOT
SUPPLIED

• • •

-'.

Brings you the
Breakthrough!

,.._.:r,. - ".l'.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
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Outstandi ng mechanical design makes the IsoPole the only logical cho ice
for a VHF base station antenna. A standard 50 Ohm 80-239 connector is
recessed within the base sleeve (fully weather protected). With the Iso Pole,
you wi ll not experience aggravating deviation in SWR with changes in weath
er. The im pedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys. The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will
typically operate at least + 2 M Hz outside the respective ham band without
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to the IsoPole, maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Distributor. For more information on other exciting AEA products, contact
Advanced Elect ronic Applica
t ions, Inc.. P.O. Box 2160,
Lynnwood, WA 98036.
Call 206/775-7373

The IsaPole is building a s 9 D.ul I i?!~ design and superi-
or performance. The Is ,p ne.r\1 r ady compelled another
large antenna pro~ a' )r~ go modification to his most
popular VHF as . t . vative IsaPole conical sleeve de-
couplers { . end. er design advantages.

AIII~ noa· d t aximum gain atta inable for their respective

•

n r ogle of radiation. Exceptional decoupling results

~
. uning significant reduction in TVI potential. Cones offer

r efficiency over obsolete radials which radiate in the horizontal plane
and present an unsight ly bird's roost with an inevitable "fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means no loss of power output from one end of the
band to the other. when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire bandl

•

MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT T

ISOPOL 1M ~G
DOYOU? STU

ISO~OL 44
. 5

ISO:~l~

M~";OT
SUPPLIED

L

L



M ark Oman WA0RBR
528 Deines Court
Ft. Collins CO 80525

The Fun-Ceiver
- easy-to-build companion to February's

QRP Fun-Mitter

View of Fun-M itter, companion receiver, and audio amp.

T he Fun-Mitter 5-Watt
transmitter ("T he Fun

Mitter - A Coof-Proof Rf
Pro je ct," 73 Magazine,
February, 1981) confirmed
my ideas about hams and
home-brew. Hams are, in-

deed, anxious to build their
gea r if they can be sure of
success o nce t hey have
done the bui lding! Ju dging
from the response, the Fun
Mitter provides the ama
teur with t he kind of gear

Photos by Dave Jehu

tha t inte rests the fi rst-time
an d the short-of-time home
brew enthusiasts.

Goof-proof projects a lso
will appea l to hams with a
limi t ed amount of test
eq uipment. Many times a

project is bogged down
when, upo n complet ion,
the device doesn't work
correctly and a grea t deal
of time must be used to de
bug and/or redesign it.

This project follows the
same ideas as for the Fun
Mitter - to provide a simple
companion receiver that al 
so is goof-proof. It can be
bu ilt for either 80 meters or
40 meters and provides an
ideal receiver to further
your al l-home-brew stat ion.
It ca n also be used with
other transmitters or ca n be
used by itself as a standby
or portable receiver. As
with the transmitter, the re
ce iver uses a minimum of
parts and can be assembled
easily in an afternoon.

The design criteria and
design goa ls for the re
ceive r a re similar to those
for the transmitter. There
basically are six goal s for
the design:
• Compatible with Fun 
Mitter.
• Same size as Fun-Mitter.
• Costs less than $30 with
new parts.
• All parts avai lable from
Rad io Shack.
• No va riable capacitors or
tuning adjustments.
• As simple as possible.

32 73 Magazine. July. 1981



View o f inside o f companion receiver.

Fig. 1. Schematic of co mpanion receiver.
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was used for the Fun-Mitter.
For 80 meters 8 turns should
be removed. and for 40 me
ters the choke should be
left intact. Sm all -gauge
hookup wire or magnet wi re
can be used fo r L1.

Audio output is taken
from Q1 through a .1-uF ca
pacitor (C7). C6 is used to
bypass the detecto r drain at
high frequencies. The audio
output is routed to J2. From
there the audio is routed to
a 2QD-mW Radio Shack au
d io ampl ifier through a

cr,

utiliz ing a product detec
tor, Q1 , and a variab le-fre
quen cy o scillat or , Q2 ,
wh ich operates at the same
frequen cy as the incoming
signal.

12. C1 and L3, C3 com
prise a double-tuned input
network wh ic h p rovides
good out-of-band signal at
tenuation. L1 matches the
50-Ohm antenna imped
ance to the high impedance
of gate 1 of the MOSFET.
To construct L2 and L3, the
same procedure is used as
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vo ltage-va riable capa c
itors. The voltage to the
d iodes is va ried by a front
pane l potent iometer which
in turn changes the capaci
ta nce o f the diodes to vary
the frequency of the oscil
lator.

Circuit Descriptio n
The receiver is the ul ti

mate in simp lic it y but st i l l
performs quite well. It is
shown in schematic form in
Fig. 1. As can be seen, it is a
di rec t-conversion receiver

The f ini shed rec ei v er
meets the six goals. It wi l l
tune any 70-kHz segment of
the 40-meter band or any
50-kHz segment of the 80
meter band . Sensit iv ity is
very good . The select iv ity is
adequate in the basic re
ceiver and can be improved
wi th the optional aud io fil
ter. As can be seen in Fig. 1,
the receiver is ve ry simp le.
O nly a tu ning knob and an
on-off switch are used. This
makes construction and op
eration easier but does not
compromise performance.

Designing t he recei ver (as
with all home-brew rigs)
was a great deal of f un. Set
ting goals in ad vance pro
vided a cha llenge that took
me th rough four rev isions
of the receiver board. O rig
ina lly, the receiver utilized
a I FET detector and op-amp
audio stage but it evo lved
slow ly to its cu rrent form .
Fortu nately, Radio Shack
introduced dual-gate MOS
FETs in t he 1981 catalog
and that provided the impe
tus to cont inue. The dua l
gate MOSFE T p rovides a
more sensit ive, easier-to
match-impedance detector
than does the I FET. Al
though it has drawbacks,
such as AM detect ion and
hum, it ma kes fo r a good di
rect-co nversion detector .
These drawbacks are re
du ced co nsiderab ly by
util iz ing a double-tuned in
put network and by using
an enclosed case with a bat
tery supp ly .

Radio Shack rf chokes
were agai n used as reso
nant-circui t inductors and.
agai n, perform quite we ll.
They are modif ied as de
scribed later to provide t he
necessary inductances for
the ci rcuit. The physical
size of the chokes, how
ever, necessi tated a larger
PC board t han might other
wise have been used .

Variable-frequency tun
ing is prov ided by using
genera l-purpose diodes as
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View of back of companion receiver.

TO 200.... A"'P

r-: 22~1l

), i'F1J TO rU NMITT£R

II KI RECEivER
MUT E JACK

I found in severa l packs
that the values needed ex
isted with t he NPO designa
tion . If the va lues given in
the parts list do not exist in
the packe t you purchase,
use the parallel- and se rial
capac ita nce formulas to
obta in the needed capaci
tance: For parall el capac i
tors: CT=C1+C2+ ... For
se ries capac ito rs: CT = 1f
[1/C1 + 1/C2+ . . j . These
NPO capaci tors will yield
very acceptable drift char
acteri sti cs. After a five
minute warm-up the receiv
er has no noticeable fre
quency cha nge. If you have
silver mica capaci tors avail
able, they will perform even
better.

l4 co nsists of a single
modified inductor fo r 40
meters. For 80 meters, the
sa m e s ize indu ctor is
pl aced in ser ies with an un
modified inducto r to pro
vide t he needed indu c
tance . As mentioned in the
Parts li st, the last three
turns of the modi fi ed induc
tor should be spread out
over the rest of the inductor
body to provide a method
of setting the operat ing fre
q uen cy.

The receiver is powered
from an internal 9-V bat
tery. Current dr ain is ap
proximately 5 mA, so t he
batte ry life should be lon g.
The use of the internal ba t
tery elim inates the problem
of a separate supply or reg-

(pa rt num ber 272-801) that
contains a large number of
capacitors marked NPO .
This denotes a capacitor
that doesn't cha nge va lue
wit h temperature .

Fig. 3. Wiring of filter and receiver mute op tions. K1 -SPDT
minia ture relay {275-216J; R1- three 6BOQ, Vl-W resistors
wired in parallel.

OPTION "RECEivER
07 .. OOT AuOlO

PC BOARO r l LlER

"'

pie vfo from Radio Shac k
parts was def inite ly a cha l
lenge. However, the design
of Fig. 1 provides one. The
circui t is co nfigured as a
parall el-tuned Co lpitts os
c illato r. The frequ ency
dete rm ini ng compo ne nts
are l4, CR1, CR2, C9, Cl 0,
and Cl1 . Stable capaci tors
mu st be us e d fo r C9
thro ugh Cl 1. O rd inary disc
ce ra mic capac ito rs will
te nd to cause the receiver
to drift over time. In order
to meet the design goal of
using all Rad io Shack parts,
some ingenu ity must be
used with these capac itors.
Radio Shack does sell a
packet of 100 capacitors

TO J2

,",

drawback to the exte rn a l
Radio Shack amplifie r is its
$12 pr ice tag . I fee l the ad
va ntages more than o ut
weigh this cost, howeve r,
and the ampl ifie r can be
used for othe r p ro je c ts.
O nce the d ecision was
made to use t he external
am pli fie r, the pro ject really
began to take sha pe. The
simplicity of the rig was
fi na lly rea lized ! (Only two
tran si stors and no aud io
controlll

Other tha n the product
de tec tor, the onl y other sec
tion of the receiver is the
vfo. Design in g a stable, stm-

Fig. 2. Optional audio filter.

r
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shielded cable. This is a si g
nif ic an t depart u re fr o m
normal design procedu res
but it was done for seve ra l
reasons. Not including an y
audio a mp lif ication on the
rece iver board made the re
ceiver much simple r. This,
in tu rn, ma kes the rece iver
eas ier and faste r to assem
ble.

There are no layo ut prob
lem s with t he externa l am
plif ier due to the high gain
needed fo r di rect-conver
sion audio chains. Also, no
audio gain contro l (or as
sociated wiring) is needed
o n the fron t panel. The only
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Foil side, receiver PC board.
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Com ponent layout, receiver PC board (foil side shown).

Fig. 4. Needed modificat ions to transmitter and receiver to
include receiver mute option.
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so that t he PC traces will
not short to ground. The PC
board shou ld be mounted
in suc h a way that both the
front-panel contro ls a nd the
batte ry will fit easi ly. The
ba ttery can be tu cked neat
ly betwee n the board and
t he rear pan el and a 9-V bat
tery cl ip used to connect it
to t he circu itry. Dress the
ba ttery wires neatly along
the side, away from the
components, and attac h
them to the on-off switc h.

.,,.
I cz

If': l" ,--lGt- t"..Js! ..L UI .i,

CS T ~!" ~~T1 T
C3

I I
+9V Al F
T0 51 OUT

Operation
Before the rece iver IS

turned o n, a few simple
checks should be made. Vi-

Component layout, filter PC
board (foil side shown).

Foil side, fil ter PC board.

light-gauge aluminum can
bedrilled easily with a hand
drill , and the holes enlarged
with a file or knife.

The tuning potentiom
eter and its associated re
sistors and inductor shou ld
be mounted on the front
panel. Small-gauge wi re
can be used between 9-V
and R101 and between one
side of L (external) and the
PC board. Coax should be
used between t he antenna
co nnec to r a nd t he PC
board. Aud io cab le sho uld
be used for the co nnect ion
from C7 on the PC board
and the phono co nnector,
J2. Audio cable shou ld also
be used between the receiv
er and the audio-amp input.

Mount the board at least
Y4 " above the cabinet base

Construction
The rece iver is cons truct

ed on a 2 Y4" X3" si ngle-sid
ed PC board . Althoug h t he
layo ut of t he board can be
cha nged, it should be em
phasized that the receiver
needs to be built on a PC
board. Point-to-point wiring
or breadboa rd wiring can
lead to wiring errors and
al so can create unwanted
ground loops in the receiv
er. Loadi ng time of the parts
on the PC board should be
less than one hour.

For best operation, the
board should be mounted
in an enclosure. A very suit
able one is mentioned in
the Parts List. Front- and
rear-panel controls and
jacks should be mounted
for best use and looks . If
the Radio Shack cabinets
are used, the metalwork
becomes an easy task . The

level from the receiver can
become quite uncomfort
able during transmit. Most
designs use a transistor
switch to short the audio to
ground, but for simplicity
sake 1 chose to use a relay
as shown in Fig. 3. This pro
vides a very easy method to
mute the rece iver audio
and can be added to the re
ceiver at any time. Control
voltage comes from the
transmitter. A phono jack
can be added to the Fun
Mitter and wired to the re
ce ive side of the transmit!
receive switch, as shown in
Fig. 4.

ulator for the receiver. It
also aids in red uct ion of
hum caused by the 6O-Hz
power-line frequency that is
common with ac-operated.
d irect-conversio n receivers.
Again, simp licity is the key
word!

Options
Two opt ions have been

designed for use with the re
ceiver to make ope ration
more enjoyab le. An audio
filter, shown in Fig. 2, can
be added before the audio
ampl ifier to provide good
audio se lectivity. The fil te r
is a bandpass type with a
center frequ ency of 800 Hz.
The fil ter will cause signa ls
to peak at 800 Hz.

The filte r is inserted at
the af outp ut (after C7). The
PC board can eas ily be
moun ted inside the receiver
box. Ideall y, a front-pa nel
switch should be added
which wi ll e ithe r bypass or
incl ude the audio fi lter .
This will make tu ning muc h
easier. If the switch is not
included, tune very slowly
ac ross the signa ls or the
band will appea r dead I For
best resu lts with the fi lter,
headp hones should be
used . This is because the
high-Q filter will cause an
unpleasant ringing at the
higher audio levels needed
for speaker use.

The second option al
lows the receiver to be si
lenced duri ng t ransmit. If
this is not done, the audio
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Not on PC board:
Rl0l 3900, 114 W
A102 10k linear pot
A103 220 1/4 W
L (external) 100 uH

PC boards are available from the author: Receiver PC board
-$7.00 ppd; Filter PC board-$3.50 ppd, PC boards lor the
Fun·Mltter transmitter ( 73 Mllgazinft, February , 1981)are also
available lrom the author-$7.00 ppd.

c i , C3

C2
C4, C7, C14
C5, C13
C6, C12
C8
C9
Cl0, Cl 1

CAl, CR2, CR3

J l
J2

Ll

L2, L3

L'

L5

01
0 2

Rl , R3
R2
R'
R5
8 1

Misc.

ci. C2

C3
C4
C5

Rl
R2
R3
R4, R5

Parts List
80m: 220 pF
4Om: 47 pF
4.7 pF
0.1 uF
10 uF
0.01 uF
approx. 47 pF
approx. 200 pF
aporox. 470 pF

lN914 diode

50-239 ant. conn.
Phone conn.

2-turn link over
L2 (hookup wire)
80m: 8 turns
removed from 273·1 01 tnduc
tm
40m: no turns
removed from 273·101 lnduc
to,
80m: Two 273·101 inductors
in series; one with
no turn s removed;
one with 10 turns
removed
4Om: 10 turns
removed from 273-101 indue
tm
(For both eo and 4Om,
the modified inductor
should have last 3
turns spread out over
rest of form.)
l CJO-Uh choke

Dual-gate MOSFET
FET

l OOk, 1/4 W
270, 1/4 W
100, 1/4 W
1000, 1/4 W

SPST min. switch

2Q().mW audio amp
metal cabinet
knob
9-V battery clip
9-V battery
Misc. Hardware

Filter Option

0.02 uF (two 0.01
in parallel
0.1 uF
4.7 uF
10 uF

lOOk, 1/4 W
470, 1/4 W
220k, 1/4 W
47k, 1/4 W

272·124
272-121
272·120
272·135
272·1025
272-131
272-801 (see text)
272-801 (see text)
272-801(see text)
276-1122"

278-201
274·346

273-101

273-1 01

273-101

273-101

273-102

276-2045
276-2035

271-1347
271 -1 314
27"'311
27,.,321

275-612

277·1008
270-251
274·392
270-325

27,.,329
271-1721
271·1313
273-102

272-131

272·135
272-1 024
272-1025

271 -1 347
271-1317
271-1 350
271 -1342

sually inspect all the traces
on the PC board to make
sure that there are no solder
or etching shorts between
pads . A lso check all sol
dered connections to make
sure that there are no cold
solder joints. Components
should also be checked for
loading accuracy.

If an ohmmeter is avail
able, a read ing of approxi
mately 200Q should exist
between the hot side of 51
and ground (with 51 off!). If
the ohmmeter reads near
zero Ohms, then a sho rt ex
ists somewhere and the PC
board and al l wiring should
be reinspected .

After t hese checks have
been made, the receiver is
ready for f requency adjust
ment. A ll o f the receivers I
have constructed have
worked the first time, and
yours should not be an ex
ception . The only adjust
ment to be made is that of
adjusting l 4 for the correct
f requency. For either 60 or
40 meters the procedure is
the same.

Using another receiver,
l isten for the vfo signal . To
do th is, hook a length of
wire to the antenna con
nec to r of the listening re
ce ive r. Drape the other end
of thi s w ire near the com
panion receiver's PC bo ard .
Tune the listening receiver
to the bottom of the seg
ment to w hich you desire to
set your tuning range (for in
stance, 3700 kHz on 60 me
ters}. Using a non-metallic
tool , compress or widen the
3 adjusting turns of l4 until
the vfo signal is heard on
the frequency you are
tuned to. This adjustment
w ill need to be done slowly
and m ay need to be repeat
ed once or twice until you
are right on frequency .

That is the only adjust
ment necessary . For best re-

sults. the receiver should be
operated initially without
the 800-Hz filter (or with it
bypassed). This wi ll allow
you to familiarize yourself
with the receiver. You may
find you don't even need it.
I prefer headphones be
cause the brain seems to do
a great deal of filtering for
you when using them. Any
8-Ohm phones can be used
provided an adapter IS

made to connect the ampli
fier output to them . (The
amplifier output is a mini
jack, whereas most 8-0hm
head pho nes have If. " stan
dard plugs.)

A 50-Ohm resonant an
tenna wi ll prov ide best re
sults. If the receiver is to be
used with the Fun-Mitter, a
short coax jumper can be
used between the two. If
the receiver mute option is
used, a short wire should be
connected between the two
and it should be verified
that the audio disappears
when the transmit-receive
switch is swi tched to trans
mit.

The receiver provides
surpris ingly good results .
Because of the simpl icity
and low cost, several re
ce ivers can be built for dif
ferent frequencies . I have
even built one for a 7S-me
ter SSB net for use as a mon
itor receiver.

Conclusion

All home-brew contacts
can now be completed with
the constru ct ion of the
receiver. The co mpanion re
ceiver provides the simplest
method, without compro
mising performance, to
complete your station. In
the m onths to come, a vfo.
ampl if ier, and other proj
ects wi ll be p resented
wh ich w ill further enhance
your station.•

'Per 80 meters. fer CAl, CA2 use two 1N914 in parallel (piggyback).

36 73 Magazine. July, 1981



Y POPULAR REQUEST..
The Best Features Of Two Proven HAL RTTY Models

Are Now Available In ONE Convenient New Unit
The

DS2050KSR
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052050-$649.00
(Available April 24, 1981)

• Self contained RTIV and CW terminal
-RTIV demodulator Is now Internal!

• Best features of BOTH the OS2000
and ST5000 In one package.

• Simplified connections to your trans
celverwlth standard phono connectors.

• Front panel tuning meter (rear panel
scope connectors).

• Both 170Hz and 850Hzshills for receive
and transmll.

• Full high voltage loop' compatible for
printers, keyboards, and tape trans
mltters (TO's).

• Full length 72 character IInes-24 line
screen.

• Pretype either 255 character transmit
buller or the full 1728character screen.

• Two programmable HERE IS messages
with CW 10.

• Keyboard Operated Switch (KOS) for
automatic TXlRX control.

• Brlght·dlm display ohecelved or trans
mitted text.

• 1·100 wpm CW; 60,66, 75, 100, 133wpm
Baudot RTIV; 110 or 300 baud' ASCII
RTIV.

• Word wrap-around, Unshlll On Space
(USOS),and Synchronous IdleTransmit.

• Edit as you type with WORD transmit
mode.

• Buill·in demodulator is a proven STSOOO
demodulator, not a simple compromise.
'Use your own high Yoltage loop supply.
tExtemal modem recommended for 300 baud.

WHEN OUR CUSTOMERS TALK WE LISTEN

HAL COMMUNICATIONS CORP.
BOX 365 _'"
URBANA, ILLINOIS 61801

217-367-7373

052050 $649.00
MR2000 $169.00
E5M914 S169.00
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The Kenwood T5-1305
- a good rig done better

Kenwood's T~130S HF transceiver.

W hen Kenwood intro
duced the T5·1205

some time ago, it was an in
stant success. There weren't
many rigs like it ava ilable at
the time and Kenwood 's en
gineers managed to cram
an inc red ible number of
usefu l features into a very
sma ll box.

Af ter WARe, Kenwood
decided to upgrade their
HF transceivers to include
the new amateur f requency
a ll ocations , a nd the
T5-1305 was one of the f irst
o f the improved rigs to ap
pear o n the dealers' shelves.

Not content to merely add
a few new positions to the
bandswitcb. Kenwood lis
tened carefully to T5-1205
owners and included some
usef ul new features in the
p ack age . For ex a m p le.
when mobiling an HF rig, ev
ery Watt of transm it power
counts, and t he lamentabl e
omission of a speech pro
cessor from the 1205 has
been corrected in the 1305.
Many CW operators like to
be able to choose between
wide and na rrow CW filter
ing, dependin g on band
cond itions. With t he 1205,

once the narrow filter is in
stalled, it is automatically
selected wheneve r the
mode switch is in the CW
position . CW operators
have been placated by the
add itio n of a wide/narrow
filte r switc h on the front
panel of the 1305. Sma ll
changes? Maybe, but they
can make a big difference if
they happen to be impor
tant to you !

After owning an Ieom
IC-701 for over a year and
using a Yaesu FT-707 fo r the
la s t seve ra l mo nt hs , I
thou ght I wou ld round ou t

my experience with small
HF rigs and get a Kenwood
T5-1305. Here is what I dis
cove red.

The Features

When you sit down in
front of a 1305 fo r the fi rst
time, it doesn't take long to
di scover that while it is
small , it is a co mple te rig. In
fact, it incorporates almost
all the features of much
larger transceivers like the
T5-8205. Here are a few of
the facilit ies available to
the operator of the 1305:
fu ll fil tering avai lab le for
both CW and 55B, i-f shift,
RIT , speech processor ,
co m ple te VOX fa cilities,
built-in re lay for linear-am
plifier switching, digital and
analog readout, 25-kHz ca l
ibrator, noi se blanker, and
80-10 meter coverage, in
cluding the new WARC
bands. Not bad for a rig of
any size!

The good stuff isn't just
inside the rig. There is an ex
tensive line of match ing ac
cessor ies for the 1305, in
clud ing seve ral different
types of remote vfo's. an ex
ternal speaker fo r ht-f
aud io fanatics , severa l mi
c rop ho nes, an a n ten na
tu ner, a mobile mou nting
bracket, a mon itor scope,
and a phone patch. Ken
wood has understood for
years that hams like to have
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Top view of the 1305. Bottom view of the 1305.

a lot of accesso ries to
choose from for their sta
tions (are you list eni ng,
Icom?) and they are doing
thei r best to provide them.

W hen the 130$ arrived. it
saw a couple of months'
service in the 73 ham shack,
where it performed well. It s
microphone. remote vfo,
and linear amplifier con
nectors are co m pa t ib le
with those o n the T5-8305,

a llowing fas t cha ngeove r
for bo th rigs. In side-by-side
comparison w ith t he 8305,
the 1305 fa red rema rkably
wel l. Any diffe re nces in sen
sitivity were deemed incon
sequential. but the 830$
was a slightly better per
former in the selectivity de
partment. Our admittedly
subjective tests indicated
that when both rigs were
tuned to the same frequen-

cy, unde r certa in cond it ions
adjacent frequen cy "ga r
bage" caused slightly more
interference to the 1305
t han it did to the 8305. Oth
erwise, the 130S kept right
up wit h its bigger brother.
The i-f shift is several orders
of magnitude more usefu l
than simila r controls on
some other transceivers . It
really works! The internal
speaker p rovides bette r

than average audio qua lity,
a lt ho ugh it occas io na lly
rattles when driven to the
high level s fa vored by some
staff mem bers. When the
rig is plugged into an exter
nal speake r, it pro vide s
typical Kenwood hi-f audio
at any practical level. The
headphone jack on the
front panel is wired to ac-

Continued on page 709

NEW PRODUCTS FROM HAL-TRONIX

HAL-TRONIX
P. O. BOX 11 01

SOUTHGATE. MICH. 48195
PHONE (313) 285·1782

TOUCHTONE DECODER IUTS
HAL 567-11: single line In, 12 lines o ut. comple te w ith

2-sided plated-through G- IO board and a ll
components. Uses seven 5() 7' s an d three

7 40Z·s $39,9 5
HAL 567. 16: single line in. 16 li nes out. complete with

2-si ded plated-through G-10 board and all
components: rnc tuces 22.pln edge connector .

Uses eight s67 ·s and four 7402·s. (See con
struction article In April 198 1 Radio &.. Elec ·

rronics for complete wrtteup.) S69.9 5

TOUCHTONE ENCODlR KITS
HAL ECD-l 11 3 _ 4 twelve-char...cter encoder util izing the

ICM 7206 imeesn Chip. Kit comes complete

with both LID and audio-coupled outputs
[spea ke r Included). Wllh aluminum anodized
C<lse , $14,95

HALECD-I6: 4 _ 4 stxreen-cheeecter encoder util izing

the ICM 7206 Inlersil chip. Kit comes com

plete with LED <lnd audlo-cocpled outputs
[speaker Included). With <llumlnum aeoouec

case $39.95

1304 MHz DOWNCONVlRTlRS

Frequency Range ZOO0-2500 M Hz
2304 Modell: 8<l.siC th ree-stage, less case
and connectors $49.95

2304 Model 2: r mee-seege. Includes preamp, with die-cast
case and connectors $59,95

2304 Model 3 , With high-gain preamp, die-cast case and
connect o rs $69.95

The above models complete w ith high-quality dril led PC boards.
all electronic componenrs. erc.. with I 5-page manual.
Note, Any of the <lbove, f<lctory w ired, 150 <lddltion<ll
ro'WlR sur-ruts FOR THE OO\-\'NCQNVERTERS,

Power supply k it' I , less C<lse and connectors $ 19,95
Power supply k it • 2 , rnct uoeecese &. connectors $Z..,95

Power supply-already b uil t . complete $34.95
PARTS FOR THENTSC RF MODULATOR FORCHANNE.L5 3 , 4 , or S.

This Is not <l complete kit . The hard-to-get parts Incl ude
t he LM-I889, the .08 microhenry tank co il , the 7- 14 m icro

henry adjustable call. the 10 m lcrohenry RF coil . w ith sene
menc (no PC bo.:lrd) as used in Bob Cooper's sereuue TV
receiver . Real buy at , $5,95

SHI~ffQ INFO".ATION
ORDERS OVER 12000 Wiu, SE SHI Pfl'{D POSTPAID EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REOUESTED ON ORDERS LESS THAN .-
S2000 Pl EASE INCLUDE ADDITIONAL SI 50 FOR HAND",NG AND MAILING • e.Q /

CHARGES SEND SASE FOR FREE FLYER (. (jJ. r c
,'\. .
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We proudly announce our
Amateur Communications Ter
minal, the ACT·1. It's the best
value in the Amateur Radio
market for your RTIY/CW reo
quirements. Check the combina
tion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a "Tough ACT to
follow." Microlog Corp. 4 Pro
fessional Dr. Suite 119, Gaithers
burg, MD 20760, Tel. 301·948·5307
Telex 908778.

Sales through your local dealer

MICROlOG ."
INNOVATORS IN OIGITAL COMMUN/CAnON

o SIMPLE DIRECT CONNECTION to your
Transceiver. 0 COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key
board programmable tone pairs from 500 to
3000 Hz. 0 SPLIT-SCREEN operation with
keyboard selectable line location 0 1400
character text buffer. 0 TEN, 40 CHAR. pro
grammable message memories, plus ID's
WRU & SELCALs. 0 RANDOM CODE gener
ator & hand key input for practice. 0 Baudot
60 to 132 WPM . 0 ASCII 110 & 300 baud.
o SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immunity). 0 RECORDER INTERFACE
for "BRAG-TAPE" or recording off-the-air.
o CODE CONVERTED Printer output in
Baudot or ASCII. 0 SSTV/GRAPHICS transmit.
o FULL 63 KEY Computer grade keyboard.

*9" monitor $199.



You knew we could do it!
The innovation leader in digital communications
presents the ACT-1 Specifications:

INPUTS : Rece iver audio right off the speake r ter
minals, TT L levels, or hand key.
OUTPUTS TO TRANSCEIVER : Positive & negative
switching for CW or FSK keying, A FS K & SSTV
tones at mic compati ble levels, T /R (PTT ) cont rol.

PRINTER OUTPUT: Serial TIL selectable Baudot
or ASC II (Code co nverted, regard less of on- the
ai r mode), Keyboard command on/of f.

PRINTER FORMAT: Keyboard programm able from
40 to 140 characte rs per line.
VIDEO OUTPUT: Standard 1 Volt Pop to monitor
or video modu lator fo r use w ith your television .

SCOPE OUTPUT: Vert. & Hertz. to scope for RTTY
t uning aid.

BRAG TAPE : Allows recordi ng off-t he-air or for
making a long pre-reco rded message for late r trans
mission. Key board con t ro l record/play.

MEMORIES: TEN, 40 cha rac ter user programmable.
Can be stacked fo r longer th an 40 cha r message. Can
be loaded at any ti me.

TEXT BUFFER: A llows you to " Type-A head" up to
14 00 cha racte rs w hile receiving (Text entered into
t he buffe r is visible above the SP li T-SCREEN line
for correction).

AUTO-START: Inhi bits the display of non-RTTY
data.

VIDEO DISPLAY VARIATIONS: Black letters on
whi te background o r reversed white on black. NOR
MAL/ZOOM (twice normal char. size). A ll key board
se lectable. 40 Characters - 24 Li nes.

TUNING INDICATORS: Scope output for RTTY,
Audio (pitch) reference to ne for CW & RTTY. LED
for both .

SSTV TRANSMIT: Outputs standard tones for
sending c ha racter and compute r graphics. Compose
fu ll screen and XMT just as in RTTY.

SSTV FORMAT: T hree rows of six letters wh ite on
black, or black on w hite.

W R U (who a re you?): Automat ical ly responds with
ca ll sign wheneve r a user p rogrammable sequence up
to 15 characters is received.

FULL SPEED OPERATION: Morse - 5 to 199 WPM,
Baudot - 60, 66, 75, 100. 132 WPM . STD ASCII 
110 & 300 baud, NON-STD ASC II - from 10 to 200
ba ud.

MORSE SPEED TRACKING: Automatic or speed
lock.

SELCAL: Two, 15 character user programmable
sequences. Receipt of SELCAL # 1 enables the printer
and o utputs a TTL level. Receipt of SELCAL #2
disables the printer and drops the TTL level for un
attended message store (mailbox).

TEST MESSAGES: Quick Brown Fox and RYRY's
in Baudot, U*U* in ASCII , VVV in Morse.

SYNC: Transmits " Blank-Fill" in RTTY and BT
in Morse when Text Buffer is empty and unit is in
transmit . Keyboard command on/off.

T/R (PTT): Fully automatic control of your XMTR
via the Push-to-Talk line in both RTTY & Morse.

UN·SHIFT on Space: Automatically shifts back to
"LETTERS" upon receipt or transmission of space.
Keyboard command on/off.

OUTPUT MODES: CHAR . - outputs each character
as typed. WORD - outputs full word when spacebar
is typed . liNE· outputs full line when carriage return
is typed. BUFFER - outputs full buffer (up to 1400
char) On command.

REAL-TIME CLOCK: Keyboard set, always on
screen display , hours, minutes, seconds. Can also be in
se rted in transmit text buffer by keyboard command.

WORD WRAP AROUND: Prevents splitting words at
the end of a line. Works in receive as well as transmit.

DETECTION CIRCUIT - MORSE: Single tone Phase
Correlation detector AGC, and 100 Hz wide bandpass
filter tuned to 800 Hz center frequ ency.

DEMODULATOR - RTTY: Dual tone computer en 
hanced circuit. Keyboard selectable tone pair, HI 
2125/2295 Hz. LO - 800/970 Hz. (Can be preset 500
to 3000 Hz. ) Directly compatible with Bell 103 tone
pairs for access to remote time sharing computers.

CODE PRACTICE: Random 5 char generator sends
at any speed you set via the keyboard. Hand-Key in
put allows use as a code practice oscillator that will
also read your sending!

KEYBOARD DIMENSIONS: 17.B x 3 x 9 .5 inches;
weight, 7 Ibs.

STATUS DISPLAY can be called up to show the con 
d ition and co nt ro l commands for 20 programmable
parameters, such as AFSK tone freqs, UNOS, printer
etc. Useful as a " HE LP" command in case you mis
place the manual. There's also a constant "TOP-l1 NE"
display of Time, Mode, Speed, & Code in use.

CW ID & Normal ID: Two independent 16 character
memories for either 2 calls or one normal and one
with AUTO-CW ID for RTTY.

MICROLOG



Paul Grupp KA1LR
73 Magazine Slaff

The NCG-15 SSB/CW Monoband
Transceiver

- a moving tale of mobile hamming

Ever been curious about
that NCG-15 15-meter

SSB/CW QRP transce iver
that's been advertised in 73
lately? I have. In fact. I've
been seeing tantalizing ads
for it since 1978 in CQ HAM
RADIO, Japan 's premier
ham radio magazine . When
the rig finally appeared on
Columbia's shore, I knew I
had to have one. At $235, it
seemed almost impossible
to go wrong, so I promptly
fired off an order.

By the time the rig ar
rived, I was more than a lit
tle curio us and excited .

Carefu l unpacking yielded
the rig itself, a Lf-brecket
mobile bracket, a package
of hardware, a Hi-Z hand
held microphone, and a
perfect ly atrociou s o p
erating manual. Whoever is
responsible for that manual
couldn't have more than a
nodding acquaintance with
the English language! Fortu
nately, schematics are a
universal language, a nd
that essential document ap
pears to be adequate for
any service or modifi ca
tions that a ham might con
template.

The manual may be less
than useful , but the rig is so
st raight fo rwa rd that no
manual is needed. Within
three minutes of connect
ing the rig to a small 12-volt
supply and a fifty-foot ran
dom wire. I was exchanging
signal reports with F6EXl,
near Pari s! After signing
with him, I had a pleasant
QSO with a ham in Florida,
and then with another in
Arizona ,

For the next co uple of
months, though, the rig lan
gui shed unu sed on the
shelf. I am inflicted with an

incurable case of Dxitb.
and with my marginal an
tenna system, when I heard
someone I wanted to talk
with I always reached for
one of the more powerful
transceivers in my arsenal. I
could see that the QRP rig
wasn't going to see much
action until I installed my
tower, an operation sched
uled some two months in
the future .

One day as I sat in my
shack lost to the world, idly
spinning the knob on my
IC-701, my gaze came to
rest on the NCG-15, and a
lightning bolt of inspiration
struck . Why not mobile the
NeG ! At this point some
explanation is necessary .
When I bought my IC-701
two years ago, 1 had great
plans for mobile operations
with it. 1 bought a mobile
mount for it, and a Hustler
mobile antenna with reso
nators for 40, 15, and 10
meters.

1 soon discovered that
the teem's chances of see
ing mobile operation were
slim . Once it was wired into
the home station with
ground, linear contro l, an
tenna, kever, speaker, and
other accessory cables,
pulling it out to use it in the
car threatened to be a for-

The NCG-H 15-meter monoband trans ceiver.
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MiJlli mode
opecadon
ndudes CW / PN./
SSD /RTIY 
Normally used side
bandselected
outomatically.

5l~ to .- Dual VFO's stondard _
Dote transfer button for maf1.l;ing a fre· u-.
quency of interest and storing it in un
used VFO.

Conllnuouoly variable pow"" from
10W to full power - speedl pro
cessor - LOA channeling module in
duded provides cute bond changing
capability when increasing your
power using the IC·2KL broad
bonded solid state linear.

Dtoodbanded solid stote tronsce-Iv., operation on the 9
amateur HF bonds - Readout of mode in use and VFO
- Stotus LEOs for push button functions.

--DU'

.....
AfT JlI'" a....-.- -

""""'
, .,

Use of MIMe switch in conjunction
with the intemol top hatch cover
switches allows monitoring relctlve RF
OJt, SWR, collector current and ALe.

Gel'MHQ1 cov..-age ~v., from a
0.1 KHz to 29.999.9MHz - Split VFO
operation - Frequency memorized
in standby VFO.

The ICOM HF System. We Have You Covered.

IICOM!
ICOM AMERICA, INCORPORATED

Salo:' ~M<;" (tnt.,,, 1oC~I.,d at

211'1 \1 6lhA~,,",," N£ 3331 T~Or , SuI" 301
Be""""", WA 9IlOO4 ~,rx 75234
Phor>f, (206) 454-8155 Phont (214) 620-2780



Stan Gibi/isco W1GV/4
JJ Salamanca Ave., #9
Coral Gables Fl JJ1J4

The Incredible Shrinking Antenna
- give your vertical a top hat

wind lo adin g. (Is n't t ha t
great?)

Act ua lly , ca p a c it ive
load ing is under-utilized on
the 40-. 6Q., and 160-meter
amateur bands . While the
radius of the capacity hat
on a commercially manu
factured trap vertical is
about 12", which trans lates
to an electrical length of
0.008 wavelength on 40 me
ters o r 0.004 wavelength on
80 meters, it is possible to
have a capacity hat radi us
of up to about 0.1 wave
length without prod ucing
detrimenta l effects on an
ten na efficiency. This is
true because most of the ra
diation from an antenna oc
curs where the current is
highest, and that's near the
bottom of a quarter-wave
vertical .

In general, a capacity ha t
of rad ius r, consisting of
three or four e lements, in
creases the effective he ight
of a quarter-wave vertical
by about 2r. This is ill ustrat
ed in Fig, 1 . The physical
size of 0 ,1 wavelength is
about 12' at 40 meters, 24'
at 80 meters, and 48' at 160
meters.

The 4011S.Meter Vertical

Fig. 2 shows the design of
the 40- and 15-meter anten
na I const ructed . Actua lly, r

-,
\ ,

or four prongs about a foot
long. Wh at is the purpose of
th is little thing? Basically, it
inc reases the capacita nce
of the high-vo ltage end of
the antenna . Capacitive
loading brings down the im
pedance value at the top of
a ve rtical antenna, red uc ing
cha nces fo r "coro na" ef
fects. It a lso increases the
bandw idt h somewhat on
the lowest band; not muc h,
but a littl e is be tter than
noth ing, The capac ity hat
al so makes the anten na
look much more sophist i
ca ted and increases the

,up
. , . '0 .~-~/

Capacilive Loading

Take a drive a rou nd your
loca l ha m ne ighborhood
and o bserve the trap ve rti
ca l ante nnas being used.
Most of them have a little
top ha t consis ting of three

3" rT A.O' .. l-......
•

V£AlOC.l
SEC~'O" 

It"

Fig. 2. The basic des ign of the 12' 40/1>meter vertical. The
trap and base mount are from the original 14AVQ. The
capacity hat wires were attached to the top of the trap via
an ordinary hose clamp. The fine detaifs of construction are
not critical, and the builder may use whate ver methods suit
his situa tion.

ing a techn iqu e that I have
seen ve ry little of a t ama
teur freq uencies: oversized
capacity hats. The antenna
desc ribed he re was built
from the remna nts of an old
14AVQ a-band trap verti
cal, a few feet of wire, and
three ordi nary porcelain in
sulators .

,.

1

Fig. 1. A Capacity hat of ra
dius r increases effective an
tenna height by twice its ra
dius, or 2r. That is, rheanten
na at A and the antenna at B
will have about the same
resonant frequency if the
lower section (thick line) is
identical in both cases.

'"

YO U might not believe it
if I told you that you

can build a ve rtica l antenna
for 40 meters that has a 2:1
swr bandwid th of over 1
MHz, is highly effic ient. is
only 12' high, and will with
stand wind velocities to an
extent that it will probably
never blow down.

It pro bably sounds too
good to be possible . And
yet, it can be done eas ily us-
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feel comforta ble with. O n
80 meters, 16' would be a
good choice, since the coil
or trap would al low reso
na nce on 20 mete rs a lso.

In place of the trap, it is
recommended t hat an air
core co il be used, whic h
can be ta pped unt il the
proper va lue of inductance
is obta ined. The tria l-and-er
ror pro cess may ta ke a
while, but resonance should
be very broad , so t he tas k
shou ld not be t hat diffi
cul t. •

" .. . search in g for the so u n d s o f t om orro w "

GROVE ENTERPRISES, INC.
Brasstown , North Caro lina 28902

WRIT E TO
DEPT. K

~~~_A_L_O_G_. ··_' ;,l17"
. ,

>

e
co ns ider applying th is tec h
nique to 80 o r 160. How
eve r, these low bands are
even bette r candidates for
the idea th an 40 meters.

If yo u are interested in
build ing an ante nna of this
kind for 80 or 160 meters,
remember that the maxi
mum radius of the capacity
hat is 0.1 wavelength, or 24'
o n 80 and 48' o n 160 . These
va lues a re probably best.
Why go for a nyt hing short
e r? As for height, choose
the maximum height yo u

We've got a
Secret ...

Want to
know
more?

Our products and
customer s er vic e
will soon be one
of the best
known secrets
In

communications
monitoring.

"

••"

Fig. 3. The swr curve for this antenna is almost flat. The ex
act value will depend on the number o f radia ls used and the
conduc tivi ty o f the ground. An ything less than 2:1 is gener
ally regarded as acceptable. The important cha racteristic
here is the flatness o f the curve, indica ting a very {ow Q at
tributable to the la rge size o f the capacity hat.

ca l and are thinking about
trying thi s idea : The radius
of the capac ity ha t may
vary a littl e bit, depending
o n the ground characte ris
tics in your vicinity a nd the
Q of you r 15-meter trap.
However, the radius should
be between 8' and 12' in a l
most any situation.

On the Air

Then came the ul timate
test, the rea l chec kout.
There 's only o ne way to see
whether an antenna works
after all the engineering
and swr check ing is done.
T h e que s t ion w a s , o f
course: Will t his antenna
"ge t out"?

O n the a ir, t he antenna
performed as expected for
a vert ica l. Nearby stations
(within a radius of a bout
300 miles) were relativel y
weak, and stat ions furthe r
away were stro ng. A lot of
OX was heard and worked,
especia lly from Europe in
the evening a nd Japan and
New Zealand in the morn
ing. Many of these OX sta
tions were as st ro ng as
stateside W2 stat io ns.

I'm not abo ut to make
any ext rao rd ina ry cl a ims
for thi s antenna. In opera
tion, it seemed to outper
form the o riginal 14AVQ
with respe ct to OX; it
proved esse n t ia lly the
equiva le nt of a full -size, 33'
st ruc tu re which I subse
quently built and tested.
This li ttl e antenna certa inly
is more physically rugged
than the full -siz e job. The
latter st ra ined perilou sly
aga inst mere 2D-mph winds,
while the littl e 12 ' a ntenna
wa s indifferent to gu sts in
excess of 40 mph. By ind if
ferent , I mean that it hardly
moved. And, of course, dur
ing a heavy thunderstorm, I
would much rather have a
12 ' metal st ruct ure in my
yard th an a 33' metal struc
ture !

Considerations for 80 and
160

5ince 40 meters is my fa
vo rite band by far, J did not

designed the a ntenna with
o nly 40 meters in mind, but
it t u rned o ut t ha t the
lengths and inductance va l
ues required were close
e nough to allow the inclu
sion of 15-meter capability.
The entire antenna syste m
is resonant as a quarter
wave vert ica l on 40, and the
11' sec tio n underneath the
15-meter trap operates as a
quarter-wave system on 15.

I installed s ix rad ial s,
each 34' long, simply by lay
ing them on the grass (afte r
warning t he landlord to
have me remove them be
fore he cut the lawn!). This
is adm itted ly a marginal
sys tem; actually it takes
doz ens of radi al s to make a
grou nd- mou nted ve rt ica l
o ptimu m. But, being basi
ca lly lazy (and fruga l), I felt
quite content with only six.
This proved to be entirely
adequate o n the a ir.

Usi ng the formul a th at
the 10' rad ius of the capaci
ty hat t rans la tes to abo ut
20' of add itiona l height for
the ante nna, yo u can see
that the effective height of
this vertica l is pretty c lose
to a full quarter wave on 40
meters. Actua lly, t he swr
bandwidth is astonis hing.
Fig. 3 shows the swr mea
su re me n ts ac ross the
4O-meter band .

Of course, you may say
that Fi g. 3 doesn't tell us
much about the a ntenna;
after a ll, a dumm y load
would ha ve a swr curve
every bit as flat, and even
lower! And, if t his antenna
were radi ating almost noth
ing but happened to have a
ground resistance close to
50 O hms, yo u might get a
curve si m ilar to that shown
in Fi g. 3. This is a valid
point. 50, I checked out the
swr on 20 and 80 meters; it
shou ld be very high if the
ante nna is working proper
ly- it is. The broad reso
nant response of thi s anten
na is, no doubt, attributable
to the effec ts of the gigan
t ic capacity hat.

O ne note if you happen
to have a 4-band trap verti-
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- a hassle-free repeater that does it all

ot so very long ago, if
you wanted to put a

repeater on the air, you had
two choices. You could buy
a commercial repeater from
Motorola, GE, o r RCA at a
breathta king price, o r you
cou ld k lu d ge -to ge th er
something on you r own,
produci ng a unique blend
of home-b rew, amateur
ma rket, and commercia l
equipment. Over the last
few years, several firms
have been marketing re
pe aters spec if ic a lly de
signed for the am ateur mar
ket, wi thout the hefty price
tags of commerc ial eq uip
ment. At first. these " ama
te ur-grade" repeaters were
snee re d at by the old
stalwarts of the VHF bands .
Recently, the performance
and capabi lities of these

repea ters have impro ved to
the poin t where they can no
longer be ignored.

The Micro Control Spe
cia lties Ma rk 3CR re peater
is an excellent example of
what can be done by an en
te rp rising company that
sets out to meet the unique
needs of the amateur com
mu nity. Its microprocessor
controller is the most ver
satile and practical I have
ever seen- it would ta ke a
book to describe al l its ca
pabilities! In this review, I'll
try to give you a gene ra l
idea of what the repeater is
ca pable of. and how it per
forms in day-to-day use.

Physical Characteristics
Physically, the repealer is

rathe r unassuming-it is
mounted in a box on a sian-

dard 19" rack panel , 5-1 /4"
high and 12-1 /2" deep. On
the fron t pan el are two
knobs, two switc hes, a mike
jack, and a cluster of 12
LEDs. Period . One of the
knobs is t he squelch control
for the main receiver; the
other is the volume control
for the local speaker. The
switch on the left of the
mike jack is the power
switch. and on the right is
t he " co mmand" switc h.
Mor e o n t he command
switch later. The LEDs o n
the right-hand side of the
front pane l are status in
d icato rs . Some are assigned
at the factory, othe rs are
free to be assigned to spe
cif ic tasks by the end user.

If the front panel fails to
indicate the vast range of
functions available to the

owner of a Ma rk 3CR, com
pre hension will sure ly dawn
afte r even the most cu rsory
examination of the re ar
panel. It sports two ter
minal st rips with a total of
30 connection points for
co ntrol of external devices,
and six phono jacks for
various audio inputs and
outputs. An octal socket
allows access to various
voltages for metering pu r
poses, and a pai r of bana
na connectors is prov ided
fo r a 12-volt backup power
supply, suc h as a dee p
cycle ma rine battery. Three
50-239 connectors a re pro
vided for antenna connec
tio n to the receiver ,
transmitter, and an on
board control receiver.

Continued on page 109

...-•.. •• •• • ---.'- --
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Front view of the Mark 3eR.
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3275 North "8" Avenue
Kissimmee, florida 32741

Hustler HF antennas deliver
outslording signal reports
wherever you 're mobile!

Design your own HF mobile
frem a full selection of top
quality: u.s-rrcce stainless
steel ball mounts, q uick ens.
ccereca . masts, springs, and
reso-ctors. You c an cover any
c-io-eo-rreter band, Choose
Irern medium or high power
resona tors with broadest
bardwldth ond I<::lo.Yest SNR tor
optirTll.l"O performance en a ny
band. Easy txJrd crongeord
garaging with I-Ustlel""s fold
0Jef rrcst.co.

Ask any helm - the best HF
mobiles on the road come
from: Husfter - stili the
standard o f cerrcrmcrce.

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

S11.Z 1>1'
SIO.Zpo-

$10.95

. m
<0

Rugged, Ilg l'llwelgl'lt, inje<:
l ion molded 01 lop Qua lity
melenll, wll l'I hlgl'l dleieC
111(: qual;h" Ind e xce-ll&nl
weathe<lblbly, End insul.
lors I re eon$lNCled in a
",irll unending lashion to
permil WIndIng 01 loadIng
colls or partlll wind ing 101'
luned 1.1ps.
M.. ~ be used IOf

. Gu~ ..~e SI, ,,,,n ,ns,u""",s
• f Ad Of C'-""'.~ onsulalOf S !Of

anl<'fYlIIS
• Con$I,ue!>Of'l (ll .. "''''''''' load·

"'9 cots Of mutT !>aM " aps

DIPOLES

""IT
HI-Q ANTENNA

CENTER INSULATOR

~~

-._ 'M

Small , 'ugged, h\l1'l1"" "9 1'11
",eal 'X'lp' ool
Replaces cern!'! ,nsulalO'

~ "L Handles l ull lega l power
';.j ~ ,,,,,,, and more

$5.95 W,II'I so 239 connl'CIO,

HI-Q ANTENNA
ENO INSULATORS

WITM ..·O
....,Cl "''''II a Nn "- , ....... .f.... fH "'·0 "'...- ..........' (lII-c-eo "," ''0 ",,, $24.95..., "0,15 ee 25 " 21.95.'" eo 33 24.95 so.ss

'" " " 23.95 19.95

"0 to re 22.95 18.95

..............-
soeo 80,75 eo 31,95 27,95
,,<0 <0 e 2895 24.95
~.._.._.
scene 80,40,20,10,15 "0 "" 95"

""""" 40,20,1 0,15 ee 33." "."...,.... 80,40.15 '" 95." 31.95

""""" 40.20.15 ee "" 25."

Van Of'alf" InqUlrif'$ Iml'lll!"d

Gorden
Engineering

_....__._._00_..10_

HI·QBALUN

BOX 21305, S, EUCLID, OHIO 44121
,.". 373

All po-Icet ..e poslpaid USA. 48
Avai laDie at YOU' ' . \/Oflte ""'Ier- Of Ofdef di rect !rom

All antennas afTl CQmplete wllh I HI-O Balun ot Hl.Q
Antenna center- insu,-,or, KG. 14 anI..",. "-;,e, cer·
.....ic iflS\Jlators. 1(Xlnyton ..." ...,.. supporl rope (SO
models only 50! rated lor lUll legal PQ'WfII' , .A.f\lennas
may be used~ an inverted V 8f>d may alSO be used
by MARS ot SWLs.

............. M: el l . IM-_ ilIblI with ant...,.. 0fdeB
Nyton guy rope 450t I'"' 100 !eel n.e
Ceramic (Dogbor'le TypeI ..., tenna intu'-IOff .70 lit
50-239 ooa>l c:onnectOff .55

. f or d'poIeS. VagIS. ..._led
vees 8. c\outllels

• Replac es cenlt!f onsul,llor ~
• PuiS pow.t!f on ilfllenna Y
. £\I'o;KIDdnoeo 3·.tO "'Ht
• sma_ 1ogI"(.....gnt "'<>d HI -Q

wealr.e<ptool e . l..,

• I 1 Impedance mhO

• for ItA legal po-.- ana more

• Helps ewntnale TVI

• W,II'I SO 239 connecIor

"~ OPEN AT SPM EST
CLOSED AT SPM PST

II" YOU DO NOT SEE
WHAT YOU WAN ASK

ORO.R• .toR. POSTAOE PAID

COD-VISA_MASTERCMARGE
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Radio Amateur's
License Manual

- don't memorize, learn!

Radio Amateu r's Li ce nse
Man ual, American Radio
Relay League, 225 Main St.,
Newington CT06111 .

A ny book that gets as
fa r as a 78th ed it ion

has to be do ing something•
righ t. The America n Radi o
Relay Leagu e's Radio Ama
teur's License Manual is a
classic , It has nurtured
th ousan ds of ha ms from
Nov ice to Extra , Ove r the
yea rs, the License Manual
has tried to kee p pace with
changes in the rules and ex
am content. Wit h "memo
rize-t he-answers" publ ica
tions ga ining in popu lar ity ,
I was interested to see how
the League 's tried and t rue
"Publication #9" kept up.

The Radio Amateur's Li-

cense Manual has a lways
off e red so met h ing for
eve rybody . In the space of
175 pages it inc ludes cov
e rage of the Tec hnician!
Ge ne ra l, Adva nced , a nd
Extr a class exam subjects,
plus a copy of the FCC' s
Pa rt 97 rul es a nd regu la
tio ns. Among the othe r use
ful bits of info rmation a re
details abo ut international
regula tio ns, reci pro ca l li
ce ns e s, an d th ird-party
agreeme nts . Ro un di ng out
t he broad ra nge of top ics is
a Iist of add resses for the
FCC fie ld offices an d a fre
que ncy a llocat ion cha rt.
All thi s in o ne 81!J" X 11"
softbound book that costs
$4.00.

The ARR L edito ria l staff
has done a good jo b of pre
se nt ing a tre me ndou s

amount of materia l in a
limited space. If yo u are
ve ry ded icated a nd have a
so lid backgroun d in ama
teur radio pract ices and
theory, the License Manual
w ill p robab ly ge t yo u
through the exa ms on the
first t ry. Less expe rienced
readers will wa nt to use
othe r ma te rial s to supp le
men t t he contents of the
ARR L book.

As a firm be liever in
lea rnin g rather than just
m e m o ri z in g, I lik e t he
" new" License Manual's
style. The la rge fo rm a t
le nds itself to a lo t of fig
ures and d iagrams that hel p
cla rify tech n ica l top ics.
There a re mul tipl e-choice
q uestio ns at the end of
each section. No, they are
not pirated from the FCC

exams, bu t they do make a
nice way to review.

For the major ity of the
ha ms conte mpla ti ng the
pu rchase of th is book , a ll
the lists, ru les, and othe r ex
t ras are not as importa nt as
a pert inent, well-explained
d iscussio n of the topics on
the exams. Eac h of the ex
am top ics is covered , but
not a lways in the depth re
qui red to be confident in
answering the test ques
tions. The approac h used in
th is guide resembles shoot
ing in the dark at a very
sma ll ta rge t, with a limited
a mount of ammun it ion .
Whi le the 78th edition of
t he Rad i o Amateur 's
License Manual is not a
bull's-eye, it is better t ha n
completely m iss ing the ta r
get.•

AMATEUR CALLSIGN DISPLAY

YOUR CALL OR NAME IN ATTRACTIV E RAISED PLEXIGLAS
LETTE RS (SPECIFY BLACK OR WHITE) UP TO EIG HT WELDED
ON A BLUE. WHITE, BLAC K, RED OR BROWN PLEXIG LAS
MOUNTING PLATE . OR CHOOSE THE ATTRAC TIV E F LECK
MOUNTING PLATE: SELEC T FROM RED. GREEN, GO LD. BLUE
OR SILVER COLOR .

STD, VA"I.f'~AlE . $ 9 .9S F~EC l\ PLATE . ADD 53 .00 UPS CHARGE · $UIS
HEAVY CHROME FRAME. $2 .99 2.·HOUR DEliVERY
DE~UKE CHROM E FRAME · 11.99

_ SE"025'FOA 1981 CATALOG _

-
W1XYX- -

VEHICLE
CALL SIGN PLATE
_ WEATHERPROO F _

- DURABLE PLEX IGLAS -

•

© Copy' lght 1979

I'ka,e specify
2nd choice

orcolol

G & T SERVICE COMPANY ~."
3210 N, Counly Line Road, farwell. MI4Ml2
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YOU R
VHF/U HF

HT OR
MOBILE

VHF or UHF
RECEIVER

TRAN SMlnER

TOUCH TONE SYSTEM
CONTROL. ON/OF

VHF or UHF

"SCA1000 101I "'1'" FRAME

~ 2M . 220
OR 450 "' til

R
Y

seT290 XMTR. ASSY.
SeTm XmtrfExclter Board

~ f---J TYPICAL
10M REMOTE BASE

WITH VHF OR UHF LINK

. 20<)5w\. UMs. 100.... OIllyCycle
e lnlin i te VSWR proof

• 1 ch.".-upilndllble UP to e
• New ()e.sign_speciIiCIIUy lOt contInuous 'plt

or ,emote base se<'W;ce

• Spu"ou. - 10 dB
. ...lIth .005% . lal. $l39.9!>- 2W , 8<1 .
• 3!'> W , Un,t includes Hea t SInk, 3 sec. L.P.

Fille, & reI. p.r. senSOf, $215,00

SCT290 Transmitter Assembly
• SCT290 mounted in shIelded housing
• Ready to " drop into" you, eystem '
• Compietely assembld. wIF,T, caps, S0239 conn.
. 2 0 ' 35 WI . un it. $235.1290.00

• Tot. II, 101. ..
A,h. ncH On /gil '

SCR2llO 10M FM
RECEIVER

SCT2Ill1OM Flit
TRANSMmEA

IlA2lI

~--?'t(Jm Spee eamm-----......
10m 7m :t:eceiete"l I 7"l4I14fflitte"l a'OMM

M,eaffl/ztete Sleietded S~~effldtie4!
For 10M FM REMOTE BASES,REPEATERS, »->

OR TRAN SCEIVE RS::';!r==;~:::~----,
r-----,

SCR290
BOARD

SCR290 Receiver Board

SCR290 Receiver Assembly

• SCR290 mounted In shie lded housing
• Complelel ~ asmbld. wilt ceps. 50239 conn.. $235.00

"FAPTT

AF &pn

• W,de <lyn.mle '"''lI''' Re<:luee. oYltflQad . 'aesenH .·
.nd 1M

• seoe. 0.3 uV!12d 6 51"' '''0 typ
• Set -&:l B . :t 6 KHz. · I~B • :t 15 KHz. 18 Pole

Ctysla' FII' &. Po'e Ceramic FlU.!
• 5 Pole F,onl End FlU.
• ·S Mel8f ," Oiscriminalor & Dev,ation Ml r. OUlpulS
. h c , audIO quality! Fast squelch! wIO.OOO5%

Cryslal, $169,95,

• JOIN THE FUN ON 10M FM ! This new phase o f Amateur Radio is grow ing every day and is one of the most exciting new
modes 01 operation in years !

e10M FM COMBINES All OF THE BENEFITS OF VHF FM OPERATION WITH HF " l OW BAND" OPERATION; t.e., the qu iet ,
norse-free esos 012M FM except better ground wave range, wnn less mobile fading and f lutter due to h ills and trees, etc .
Plus-occasiona l "Skip " contacts s tt over the country and around the world . . . with a ll 01 the clarit y, " so li dness" and
ease of cross-town channeli zed 2M FM contacts!

e ON 10M FM , you can use low cost, cutdown CB antennas and accessories. And. low cost 10M FM Transceivers are now
available Irom other manufacturers, which will help to increase activity.

e ON 10M FM , you can avoid the crowded conditions on ot her bands!

Now you have a complete source for all of your
10M FM Remote Base, Repeater, Link or Trans·
ceiver needs! Spectrum can supply you with a
complete set of fully wired & tested Rcvr. & Xmtr.
Boards for 10M FM, (or 2M, 220 or 440MHz
Links)! Also available are our COR,ID and Touch
Tone Control boards which have been used by
the thousands in Repeater systems throughout
the world.

Or, if you wish, we'll build the complete system
for you! 10M FM Remote Base with VHF/UHF
Link, or Complete Split Site Repeater with Touch
Tone and/or CTCSS cont rol. ($2995.00). Note that
all of our equipment is of the highest Profession
al "Commercia l Grade" quality as opposed to
the " low cost kits" on the market.

Write or Call for Details.

/SCI SPECTRlJltf COltfltflJNICATIONS
1055 W. Germantown Pk, Dept. 57 • Norristown PA 19401 e (215) 631-1 71 0
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The CCO Antenna- Another Look
- theoretical justification and answers

to some frequently asked questions

Fig. 1. A sampfe log sheer from W8VWX, while using the CCD antenna and 150 Watts input.

CC .p A .......'r"

Response to our first
article (73 for October.

1978) describing the high
gain Controlled Current
D istribution antenna, has
been exciting. Many tele
phone calls and letters have
come from coast to coast.
universities, and from out in
the Pacifi c.

Enthusiastic comments
and data were volunteered
by Professor Arthur Erdman
W8VWX of Ohio State Uni-

versitv. His experience IS

quoted with his kind per
mission:

" M y pr e vr ou s
14-MHz inverted d f
pole was 45 feet from
earth at the center.
and surrounded by
five trees . It was fed
with low-loss 300
Ohm twinlead and a
tuner, and produced
very poor ox results .
Then , a CCO was built

15 1 WATT S

and substituted for
the inverted dipole, at
the same height and
using the same tuner
and feedline . The
results are amazing !
My OX is summarized:
14-MHz Inverted Di
pole
1. Could work only
the 5+9 OX stations
my reports were 5-4 to
5-5 .
2. Never any answers

to my OX CQs.
3. last one in a pileup.
14-MHz CCD Antenna
1. Can work ox sta
tions I can scarcely
hear!
2. After ord inary CQs,
more ox stat ions an
swer.
3. Usually 5th to 10th
in large pileups!"
The Ohio State Universi

ty Electrical Engineer ing
Department feels that fur
ther research into the CCO
principle is definite ly justi
fied. Professor Erdman will
direct the investigation, uti
lizing already-written com
puter programs.

Additional data are pre
sented in this article that
will be helpful in construct
ing and understand ing the
superio r antenna . There al
so is a section on theory.
Finally, the questions most
often asked are addressed
below, in the order of most
concern to those interested
in the CCO's advantages.

Testing

Previous comparisons of
CCO antenna performance
aga inst a refe rence dipole
at 7 MHz had been cumber
some, due to the sheer dis
tances requi red to separate
test antennas from the Fer
ris Model 32-B labora tory
type fleld-intensitv measur
ing instrument. But to con-
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Fig. 2.

As mentioned, t he 2m
range was fitted with a flat,
close-mesh ground plane 20
by 20 feet square, and the
new Ta co /j erro ld Model
AIM 719-8 la bora tory-l evel
f ie ld-intensi ty instrument,
whic h covers 54 through
900 MHz and is calibrated
to 1 d B, was used . In o rder
to e liminate the po ssibil ity
of patte rn di stortion by
proximity of the t ransmiting
equ ipment , a n excava tion
u nde rneath the g round
plane contained the TS-700
SP 2-meter t ra nsce iver and
power source.

The new range will be
used to make vert ica l pat
tern slice measurements at
varying angles, eq uid istant
from ground, to reveal the
low-angle c ha racte ris tics
which are so vital to OX
com m u nica tio ns. It a lso
will be used to st udy the ef
fects of add ing capac it ive
load ing discs a t t he CCO ra
d iato r ends, to exte nd cur
rent flow even more to the
ante nna e nd s. Following

struct a va lid anten na range
for HF antenna measu re
ments becomes a monu
menta l task: bu ilding an ad
equate, level ground p lane
of suitable dimensio ns,
maintain ing constant spac
ing of test antennas, and
clearing of vegetation.

VHF frequencies permit
closer control of test condi
tions, d ue to both smal ler
radiators and antenna
range dimensions . A Taco!
Jerrold Model AIM 719-B
la bo ra to ry-le ve l field-in 
tensity instrument cove ring
54 through 900 MHz and
ca librated to 1 dB was pur
chased, and construction of
a VHF antenna range was
begun .

A section of level land
was selected, and vegeta
tion cleared to a rad ius of
63 feet (a pproximate ly 9.2
wavelengths at 144 MHz).
Proje cting near-future
plans to test many CCO
beam configu ratio ns, a
ground plane twenty feet
square was co nstructed, us
ing close-mesh woven wire.
A rigid support post for test
ante nnas was mounted at
plane-center, with a com
pass and mea ns for acc u
rately spacing radiators at
specific heights above the
effective grou nd.

Two independent power
sources were provided:
commercia l 115-volt and
le ad-acid storage batte ry.
Operation sole ly from the
battery wou ld qu ick ly re
vea l any distortion of radi
ated field patterns which
might result from reflec
tions by commercia l power
feed lines. Also important
ly, the mo re constant bat
tery power wou ld eliminate
errors in pattern measure
ments that cou ld resu lt
from commercia l power
fluctuations.

Five differe nt designs of
2-meter CCO radi ators have
been used at W4FO to con
sistent ly activate repeaters
90 miles away whi le using
one-Watt power. The CCO
design selected for the ini-

tia l range measu rements
was 7 feet long, made up of
40 sections of %-inc h OD
al umin um tub ing, each 2
inches lo ng. (Except: two
sections at the feed poi nt
and also the two at each
end are 2 1/2 inches long.)
The 38 fixed capacitors con
nect ing t hese a re each 24
pF.

Two ident ical simple d i
po les we re constructed of
%-inch 00 a lum inum tub
ing, each 3'% " long. One
serves as the reference di
pole, the other as t he field
meter antenna, located 9.2
wavelengths from the test
antennas.

For va lid comparisons of
the CCO versus the refer·
ence dipole, the precise ad
justment of equal input
power to each is most crit i
ca l, and was greatly faci li
tated by use of a line-to-an
tenna imped ance-matching
system which we ca ll the
"t ro mbo ne match."

Some distu rbing varia 
tions in field-meter read ings
were caused by the move
ment of personnel. By also
applying the trombone
matc h, immunity to such
movements was ac hieved,
and uniform readings were
then possib le from any con
ven ient position.

Carefu l pre limina ry mea
surements were first made
with power to the range
supplied through a Tl Swolt
ac line laid flat on the
ground and la borousl v pos i
tioned at 90 degrees to the
test antenna du ri ng mea
su rement a t each 10-degree
point around t he ra nge .
Then the ac source and line
was completely removed
f rom the ra nge and re
placed by storage batte ry.
The same read ings were
agai n ta ken at each 10 de
grees of az imuth for both
the CCO and reference di
pole test antennas, each
mounted in exact ly t he
same position. Absolutely
no difference in values was
found (the AIM 719-8 in
strument is eas ily read to
0.1 dB)
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this, measurements will be
made of patterns radiated
from multi-element CCO ar
rays, showing the gains and
advantages wh ich can be
obta ined whe n e mploying
all-driven o r paras itic ele
m en t s . The tromb on e
match will be utilized to
provide equal power divi
sion to driven array e le
ments.

Some Theory

An antenna is a t ransd uc
e r for coupling rf e ne rgy in
to space . Its function is a n
alogous to th at of a loud
speaker and its system of
baffling wh ich functions to
coup le low frequency ener
gy into t he air to ac hieve
effic ient sound reproduc
tion.

Ove r many lo ng yea rs,
we have become acc us
tomed to regard space as
be ing "empty." This is be
cause early sc ient ists and
physicists advanced a me
dium theory whereby radio
and other magnetic energy
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tennas which will riva l a ro
tary beam in performance.

Q. Why is one fuJi wave
length at the lowest operat
ing frequency used instead
o f some shorter length?

A. At approximately o ne
physical wave length, a de
sirable co ndition suc h as
cancellation o r near-can
cellation of the wire section
inductive reactance by the
capaci tive reactance of the
next ad jo ining capac itor in
the series chain results. Al
so, a great reduction of end
effects occurs when the
overa ll radia t ing syste m is
made reso nant. Reflections
from the radiator ends are
markedly reduced, so that a
traveling wave may move
effic iently from the trans
mission line and the ra
diator into space.

Q. I have a number o f ca
pacitors on hand o ther than
the values specif ied in the
gu idelines table. Ma y these
be used efficiently in a CCD
antenna ?

A. Yes, definite ly. It is
necessary only to ad just
section wire lengths and the
number of sec tions propor
tionate ly. For example, sup
pose that 470-pF capacitors
a re on hand and a 7-MHz
CCO is desired .

First, find the even num
ber of wire sec tio ns re
quired , finding K for 7 MHz
from Table 1 in origina l art i
cle: 470 pF/8.48 = 56. O ver
all antenna length (from Ta
ble 1) is 140 feet o r 1680
inches .

Next, find the length of
each wire sec tion: 1680/56
= 30 inches . The number of
capacitors is always 2 less
than the number of wire
sect io ns; 54 in this example.

Q. How many capacitors
are necessary in the CCD,
and should they havea high
voltage rating ?

A. There is no set number
o f capacito rs req uired .
Withi n practica l reason , the
larger the number of capac
itors used, the more uni
form the current distribu
tion and the more effective

Questions and Answers

Q. My real esta te seems
too small for the CCD anten
na dimensions given. What
are my options ?

A. Several space-saving
arrangements are possible
without reducing CCO effi
c ie ncy. When mounted as
an inverted dipol e, much
less ground space is re
quired . Also, since the new
design is a low-impedance
device with greatl y reduced
high-voltage po ints, it may
be arranged effectively in a
zigz-ag configurat ion. An
other space-saving plan is
to mount the middle por
tion ho rizonta lly and al low
the ends to hang vertically .
This latter sc heme will add
vertica l pola rization to the
composite pattern, wh ich is
benef ic ial during some
propagation c o nd it io ns.
When antennas fo r differ
ent bands are desired but
space is limited , they may
be efficiently fed by a si n
gle feedline . The low-Z
property of the CCO ren
ders it very tolerant to near
by trees and struct u res,
with much less detuning
and losses than is experi
enced with a conventiona l
dipole. This factor reduces
t he space req uirements,
and , su rprisingly, a CCO ra
diator performs very we ll
o n OX when only 7 feet
above ground . So, the im
portance of ta ll supporting
towe rs is greatly reduced
and most c ity lots will ac
commodate 14-MHz and
higher frequency CCO an-

photons to carry the energy
of electromagneti c radia
t ion. Q uantum field theory
pictures the coulomb forc
es and magnetic forces be
tween particles as being as
sociated with a kind of pho
ton exchange beween parti
cles . The pressure of sun
light is very small. It has,
however, been observed to
have a measurable effect
on the orbits of earth satel
lites, particu larly on that of
the large satellite Echo I ,
lau nched in 1960.1
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intense magnetic fie lds, as
t heorized by Dr. Einstei n
and proven by actua l tests.
3)The sun 's light rays, inter
act ing with o ur planet, fo rm
ionized rad ia tio n arou nd it.
4) light may be sa id to be
" modu la ted" by vo rtical
changes in the temperature
of the light-emitt ing body,
as sunspots create intense
magnetic fie lds whi ch o cca
sio nally d isrupt communi
ca tions as far away as o ur
planet. 5) Stars throughout
the u niverse emit light;
even planets may be said to
emit photons, although the
level is below the detection
threshold of human eye
sight. (light is present, even
in t he darkest cave, on ly
o ur unaided eyes are not
sensitive enough to detect
its low level). 6) A photon is
a single q uantum of elec
trom agnetic e ne rgy. Max
well's eq uations form the
basis of classica l electro
magnetic theory, but quan
tum theory requires that we
postulate t he existence of
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fields traveled through the
" ether," an u nf ortu nat e
choice of words, which sug
gested that p ro pagat ion
was th rough a med ium of
gas. That co ncept has fa l len
into disuse. However, the
vast radiation energies now
known to he resident in
space provide ample rea
so n fc. keeping an open
mind to any new explana
t ion o f electromagnet i c
theory.

W e express an opinion
that consideration should
be given to the theory that
light itself, that ever-pres
ent photon. may be the me
dium through whic h many
forms of radiations are
propagated through space.
Some known facts lending
credence to this theory in
clude: 1} Light is known to
have defin ite mass (as does
any "so lid") a determinant
in its velocity which is
186,000 miles per second
(the same velocity as other
known rad ia tions). 2) light
is "bent" by the presence of

e
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Fig. 4.

the rad iato r. In gene ra l. 40
to &0 fixed capacitors will
provide ve ry effective cur
rent smooth ing throughout
the antenna. (Upward of
1,000 capacitors have been
successfully employed at
W4ATE.)

Best broadside gain re
sults when all capacitors
are of equal capacitance.
When as many as 40 capaci
tors are connected in series
with wire sections of the
CCD radiator, the rf voltage
applied across each individ
ual capacitor is quite small
(typically under 80 volts,
even with 1 kW input to the
final amplifier). This per
mits the use of convention
al-sized polycarbonate
(most stable), polystyrene
(lightest weight). silvered
mica, mica, dipped mylar~.

and other low-loss capaci
tors . The capacitance toler
ance should be within 5%
which na rrows the off-the:
shelf choice to the fi rst
three types named. Wide r
tolerance capacitors may
be used provided that t hey
are se lected by accu rate
measu rement to the 5%
tolerance requi red . Any
units selected should have
substant ia lly stro ng wire
leads o r te rmina ls .

Q. W hat type of antenna
wilf perform best inside a
building or attic (assuming
no meralfic Faraday shield
ing is present)?

A. Definite ly, the CCD
type of radiator. It shou ld
be remembered that the
high-voltage, high-imped
ance cha racteristics that ex
ist over the large outer por
tion (away from the center)
of the conventional dipole
produce high dielectric loss
in the radiator even though
the walls, ceiling, and roof
are of dry wood and shin
gles . Therefore, design your
antenna as a current-oper
ated device free from
points of high voltage
throughout. and the dielec
tric losses from the sur
roundings will be greatly re
duced . W4FD had these ad
vantages amply demon-

st-ated while working OX
with attic CCD antennas on
10,1 5, a nd 20 meters under
the previous call W3UZ, in
Wash ington, DC.

Th e in c re a s ing trend
towa rd condomini um a nd
apartment living with t he ir
restr ic tions against outdoor
anten nas, p resents anot her
applicat ion where an in
door CCD will provide per
formance which is much su
perior to the conventiona l
indoor dipole. Even where
outdoor antennas are em
ployed, very little dielec tric
loss will occur when the
CCD antenna is st rung
through trees o r shrubbery .

Q. Why does the CCD an
tenna produce good signals
and provide good DX receo
tion at heights of only six to
eight feet (albei t do wn
about 10 dB from one ele
vated to Vi wavelength)
whereas a simple d ipole at
the same low level usualfy
does not?

A. This is a q uest ion for
which all the answe rs are
no t ye t fo rmulated. Howev
e r, it is be lieved th at there
are several reasons for the
improved performance of
the CCD at very low eleva
tions. First, it is known th at
low-angle radiation (the re
qu irement for OX) occurs in
the cente r, highest-curren t
port ion o f the convent iona l
dipole, and for the simple
horizon ta l dipole at low
heights, the radiation resis
tance is known to drop off
ve ry ra pi dl y, null ify ing
most if not a ll of t he low
angle radi ation. Not o nly is
the di pole the n coupled
closely to its grou nd " im
age" but the " ho t spotting"
center cu rrent produce s ex
cessive grou nd losses, as
does the die lectric end ef
fect. That energy which
would have been reflected
at least partially at lower
angles (assuming a w-wave
length height) is sporadical
ly reflected at higher an
gles , chiefly useful fo r
close-in communications.

In sharp cont ras t, t he
low-mounted CCD antenna

stretc hes ou t the antenna
current to the very e nds of
the radiator (when e nd
load ing capac ity-prod uc ing
discs are added). Now the
antenna curre nt is no longer
bunched at the center por
tion, but tends to produce a
foc us or aggregation of low
e r-angle curre nts across the
radiator . When the CCD is
mounted at widely va ryi ng
he ights, t he center feed
po int impedance va riat ion
is only a fract ion of the ex
cu rsions produced when
the height of a simple di
pole is cha nged the same
amount.

During actual tests. OX
beyond three or four t hou
sand miles has been worked
with the CCD antenna lying
flat on the grou nd , a l
though t he reported level is
then dow n 20 to 30 dB.
Field Day hams take note!

Q. How does the band
width of the CCD antenna
compare with the conven
tional dipole bandwidth?

A. A CCD antenna which
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contains near or equa l ca
pacitance va lues and wire
sect ion lengths has a three
to four times wider band
width than the usual dipole
c o u nt e rp a rt. Extrem ely
wide bandwidths have been
attained (at some sac rifice
in ga in) when the capacitor
va lues and rad iator sect ion
lengths are made prog res
sively sma lle r, beg inning at
the feed point and with the
sma lles t va lues at t he redia
tor ends. This fo rm of CCD
results in a reflection-free
rad iator with waves travel
ing in only one direction
from the feed ltne, through
the anten na a nd into space,
witho ut standi ng wave s.
Measurements show that
voltage and current disap
pea r at the antenna ends .
This configuration has pro
duced a UHF rad iator that
is matched across 340 to
550 MHz.'

Q. What are the antenna
resistance (load impedance)
characteristics of the CCD
antenna?
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A. The lo ad impedance
of a co nventiona l horizon
tal dipo le (ante nna resis
tance at resonance) may
vary as much as 10 times or
more, with wide variations
in antenna height. The co n
t ro lled-current dist ribu t io n
antenna resistance change
is o nly a f raction of this for
t he sa me variations in
he ight. Indeed . the main de
term inant of the antenna re
sistance will be the design
se lec tion of the wi fe sec
t ion lengt hs and capacity
values, together with any
loading screens employed
at the radiator ends. With
capacitor and wire sec t io n
values wi thin the ranges
covered by the formula. an
tenna re sistan ce va lues
around 250 O hms may be
expected .

Thus, 300-to-450-0hm ,
open-wi re bala nced line
used with a transmatc h will
work well with very long
transm ission line lengths.
For sho rte r lines, 50-to-73
Ohm coaxia l line with a 4-

to-1 balun at the antenna
terminals works quite well .
The very high ratio of radia
tion resistance to loss resis
tan ce and the greater aper
ture of the CCO produce a
much greater signal than
can be realized with the
conve ntional d ipole design.

Q. How effective is a
160-meter horizontally-po
larized CCD antenna, both
as a nighttime skywave rad i
a tor and a ground-wave day
time antenna ?

A. The results from test
ing the 160-meter CCO un
der these conditions will
agreeably surpri se many
readers . Nighttime perfor
mance was as good or bet·
ter than with the best of
co nvent iona l antennas. Our
mutual friend John Sharpe
WSAB at Houston , Texa s, is
broadside on the southwest
lobe of the W4fD 160
meter CCO, and reported
both CW and SSB signals
were never below 59. He
further reported that 90%
of the time the signal was
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20 to 2S dB over 59. Co n
tacts were made on two dif
ferent nights on 1808 kHz ,
with the same reports . The
power input was 100 Watts
to the Swan 160X equip
ment. Daytime coverage
has been 80 to 100 miles
with the same input power.

Q. Is there a value of radi
ation resistance in Ohms
which, if maintained, will
produce op timum radiating
efficiency?

A. This question has been
of great inte rest to us for
some time. Although no
firm answer has yet been
formulated , there are indi
cations suggesting such a
possibility. The following is
intended to arouse interest
among members of the am
ateur fraternity, to encour
age experimentation along
these lines.

Assuming that light may
indeed be the medium in
which signals are propagat
ed through space and that
the intrinsic impedance of
space itse lf is 377 Ohms,
would a cont inuous radia
tion resistance of 377 Ohms
(or even cross ing through
this impedance value many
times). produce optimum
coupling efficiency to the
radiator? This is a most in
triguing question .

The radiation resistance
of the simple dipole sweeps
through 377 Ohms only
twice. It occurs a number of
times in the collinear anten
na and even more in the
rhombic . Each type of an
tenna produces an ascend
ingly improved efficiency .
The CCO antenna produces
scores of sweeps through
377 Ohms. Aside from any
theoretical considerations,
tests with the multi-section
CCO suggest that there may
be some optimum (i f co n
tinuously maintained ) ra
diation resistance suc h as
377 Ohms.

Q. How may I determine
that capacitors out to the
very end of my CCD anten
na are a1l functioning ?

A. In a properly con-

structed CCO (wire lengths
and capacitors co rrect ac
co rding to formula), defec
tive capacitors will be re
vealed by exploring the ra
d iator with any simple volt
age or current indicator
while low power is applied .
The indicator may be a
hand-held neon or fluores
cent lamp, a miniature di
pole feeding a solid-state
diode and se nsit ive de cur
rent meter, or a dip meter in
the diode mode. Sta rting at
the feed point, be sure that
an indica tion of rf is present
while the ind icator is
moved o ut to the extreme
end of each half of the
CCD. If a point is reached
where no ind icat ion is ob
tained, the last capacitor
passed over may be defec
tive. If , however, an rf indi
cation is lost at both ends of
the antenna and at approxi
matel y the same distance
from the feed point, the wire
sec t io n lengths may be
shorte r o r the capacitors
may be larger than spec i
fied by the formula. Both
values should be carefu lly
verified .

Also, it is possible that
one is attempting to oper
ate the CCO below its reso
nant frequency , in which
case it functions as a high
pass filter , preventing rf
from traveling beyond a
few sec tions from the feed
point.

To explore thi s po ssibil
ity, temporari ly feed twice
the design frequency, i.e.,
14 MHz to a 7-MHz CCO,
and repeat the preceding rf
probing tests . If indications
of rf are then obtained out
to the radiator ends, the ca
pacitors are functioning,
and steps must be taken to
resonate the CCO to a fre
quency near the low-fre
quency end of the design
band, as described earlier.

Wire sec tions which are
shorte r than specif ied by
formula will prevent rf from
reaching the antenna ends
because the Xc will be
much larger than the Xl.
Also, when wire sections
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W ire sizes 18, 16, and 14
al l have a sufficien tly small
leng th-to-d iameter ra ti o
when uti lized at the 7-MHz
operating frequency.

Q. Can the CCD antenna
be operated effectively on
frequencies either above or
below its resonant frequen
cy?

A. It should be recog
nized at t he outset that th is
type of radiator is a very
broad characteristic type of
high-pass fil te r. It wi ll per
fo rm we ll at all freque nc ies
above its re sona nt po int,
bu t shou ld not be used on
amateur bands whose fre
quencies fa ll below reso
nan ce . The broadband na
ture of this a ntenna is suc h
that it w ill operate most ef
f iciently o n the lowest fre
quency band for which it is
designed, even in instan ces
where reso nance occu rs at
or near the high freq ue ncy
e nd of a band. It is most de
sirab le that the CCO be
made reso na nt with in the
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sample ca lc ulat ion is con
ta ined in the a nswer to the
fol lowi ng question.

Q. I have on hand 50
fixed mica capacitors, each
390 p F in value. Do 1 have
enough of them to construct
a 7-MHz CCD antenna, as
suming that f have a suiii
cien t amount of #1 4 copper
wire ? Ho w do 1 determine
aJl antenna dimensions ?

A. Apply ing Formu la 1:
5 - 2 = (7 M Hz X 390 pF)1
59.5 = 46 capac itors. Then,
5 = 46 +2 = 48 wire sec
tions.

Apply ing Fo rmul a 2: LT
(98 4/7 MHz) X 1 2

1 68 6 .8 5 in che s ov e ra l l
length .

App lying Form ula 3: Ls
= 1686.85/48 = 35 .14 inc h
es, the length of the sec
t ions.

In sum mation, we have
46 fixed capac itors, each
390 pF, 48 wire sections,
eac h 35 inches long, a nd a
tota l CCO a ntenna length
of 1686.8" o r 140.57 feet.

near 17 M Hz. In a futuri sti c
examp le, the harmonic of a
CCD designed fo r the new
18-MH z band fall s neatl y
nea r 28.9 MH z !

Actua lly, thi s o ff be at
harmonic re lat ionsh ip pro
vides a great adva ntage in
practica l ope ra tion. Instead
of the wide sw ings in load
im pe d an c e ex pe rie nced
with a conventional di pole
when c ha nging from even
to odd harm o nics, the CCD
user employing a t ra ns
match will f ind relat ive ly
sma ll c hanges in lo adin g.
Moreove r, the e ffects of im
proved current distribut ion
and smoothing ou t of the
b roadside rad iation fie ld
pattern wi ll ca rryove r to
the second a nd th ird fre
quency mu ltip les .

Q. Is there a simple fo r
mula or formulas which f
may use in a step-by-step
manner to calculate w ith
reasonable accurac y, t he
design parameters for a CCD
opera ting at a ny frequency
within the HF bands?

A. Def initel y yes.
Formula 1. 5-2 = fCI

59.35, whe re 5 - 2 = num 
ber of capac itors, 5 = num
ber of wire sec tions, and f
= reso nant freq ue ncy in
mega hertz. (Note : 59 .35 is
an empirica lly derived con
stant.)

Form ula 2. l T = 9841
fX12, where LT = tota l
length in inches (for 1 wave
le ngth) and f = re sonant
frequ e ncy in m egahertz .
984 is do ub le t he usual 492
because the CCO is o ne
wave length ove ra ll.

Formula 3. Ls = l T/5,
where Ls = length of sec·
tions in inc hes, 5 = number
of wire sections (from For
mu la 1), and LT = total
length in inches (fo r one
wave length).

These three simple for
mulas can be comb ined in a
single comp re he ns ive for
m ula. However, it has been
found th a t le ss confus ion
resul ts when spec ific pa 
ra me ter va lues a re deter
mined by using the formu
las in the a bove o rder. A

which are too short are
used, one may continue to
add any number of sections
and never achieve reso
na nce! This can be very baf
fling and discou ragi ng unt il
the importance of making
Xr approx imately equal to
Xc is realized .

Q. Can the CCD antenna
be operated at harmonics of
the fundamental frequency?

A. Yes. But p lease note
that the pos itive ind uctive
reactance, Xt. and t he nega
tive capacitive reactance,
Xc. move in diametrica lly
opposite directions, w hen
the exciting frequency is
changed, to a ser ies ci rcu it
such as the CCD . Therefore,
ha rmo nics as we are acc us
tomed to regard t hem, will
never occur close to whole
numbe r multiples. For ex
ample, in a reasonably well
balanced chain of a lternate
wires and capacitors in se
ries. with fundamental reso
nance at 14 MHz, a second
" ha rmo nic" indication at
average antenna he ight oc
curs at slightly over 1 .6
times the fundamental fre
quency.

These re lationsh ips be
tween funda men ta l and
"harmonic" frequencies in
a typical, balanced CCO a re
shown graphical ly in Fig. 1
of our previous a rticle. In
another example (from the
same graph), in o rder to pro
duce a second ha rmonic
near 28 MHz, a CCO radia
tor wou ld necessa rily have
a fundamenta l resonance

K2GGN, W2IMU, W2SVj,
W4DNX, W4K IX, W40QT,
W4KXC, W8VWX, WD4DSX,
ACSP , K8AA , AA6US ,
WB8RCN, and KK4X.

Q. Will you please fur
nish the calls of some suc
cessful builders of the CCD
antenna so that I might con
tact them and profit from
their experiences?

A. Yes; we be lieve that
the following constructors
will wi ll ingly share t he ir
ideas rega rd ing the CCD
w hen you fu rnish an SASE:
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about 50% longer than the
othe rs.

Q. 15 th ere a m ethod
whereby a directional array
o f multi-elements can be
optimally adiusted at a
particu lar frequency, or
even changed to another
band within a few minutes
without conflicting re
actions?

A. Definitely, yes, where
the CCD antenna system is
utilized in directiona l ar
rays . The method involves a
full tuneup of all the radiat
ing elements (CCD or con
ventional) directly from the
o perat ing position , with a
simple means for power di
vision to the individual ele
ments. The sc heme elimi
nates the troublesome com
mon-point junction bottle
neck and uses an inexpen
sive tube o r so lid -st a te
amplifier feed ing each an
ten na element to permit
rapid system tuning without
inte ractio n problems,
which many amateurs al
ready recogn ize with con
ventiona l systems.

Q. 15 there a method, par
ticu farly adaptable to solid
sta te linearamplifiers and to
transmatch tuners, whereby
the conven tional, cumber
some wide-spaced tuning
capacitors can be eliminat
ed from tank, and the open
end or to roidal coifs be
henceforth ferrite-loaded
and five or six ama teur band
tanks placed in the area now
occupied by one tank?

A. Fortu nate ly, yes . The
method invo lves a con
tro lled-voltage distribution
((VO) system , a blood
brother of the CCD scheme
developed at the same
time. The basic plan is very
much like the CCD in that
capacitive load ing is uti
lized .

Q. Although my CCD an
tenna usually produces a
stronger signal than my ref
erence test antenna, there
are times when my refer
ence antenna produces the
stronger signal. Why is this?

A. It is well known that

Q. What are the advan
tages gained by the use of
capacity-loading disc
screens at the ends of a CCD
radia tor?

A. Although the use of
loading discs is not essen
tial to efficient operation of
the CCD, some of the valu
able refinements are in
c re a se d radiation resis
tance , improved broad
banding, improved current
distribution , almost com
plete elimination of end ef
fects , and final adjustment
of resonant frequency.

In particular, more cu r
rent will then flow in the
very ends, resulting in a
more effi cient rad ia to r.
Wire screens are recom
mended over solid discs, fo r
reduced wind resistance .
For the 7-MHz band , 16
inc h diameter d iscs are suit
able, the dia meter increas
ing in inverse proportion to
freq uency, fo r other bands.

The const ructor will find
that the added discs cause
a slight lowering of the an
tenna 's resonant frequency.
By addi ng the d iscs o ne a t a
time and noting a slight fre
quency dec rease with each
add ition, a pos itive indi
cation is obta ined that a ll
sect io ns a re functioning.

A CCD is installed as an
inve rted dipole at W4ATE ,
where it is fou nd conve
nient to rep lace the discs
with small fixed capacitors
soldered between the radia
tor ends and the supporting
wire, which is grounded.
The desired value of capac
itor may be determined by
the temporary use of two
variable capaci tors which
may be adjusted for proper
operation and then re
placed with fixed capaci
tors .

When loading discs are
not employed, it is suggest
ed that the two outer wire
sections be d imensioned

1 dB above t he minim um
sk irt levels of the side rad ia
t ion. A power input of 1
Watt at 146 MHz was used
du ring a ll pattern me a
su rements .

! ..

••
•

It is interesting to note
that the off-end rad ia tion
begins to increase ma rkedly
below 1/41 height, and can
become almost equal to the
broads ide value as the e le
va t ion is reduced be low
1/81-

These prel iminary mea
surements were made with
bot h t he test antennas and
t he Held-intens ity inst ru
ment antennas hori zon tal
to flat ground, well in the
clea r a nd at the same
height . The probing point
was 51 away. A grou nd
plane screen had been in
stalled at this time.

The test CCD antenna
was rotated through 360 de
grees and field-intensity
readings were taken at each
15-degree interval between
full broadside and 30 de
grees. Between 30 and 0 de
grees, read ings were record
ed at each 7.s degree point.
Directly off the CCD ends,
minor lobes were noted
which were approximately
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Fig. 7. Graph for determining the self-inductance of straight
lengths of wire.

lower f requency half of the
band .

Q. Wha t effec t does
height-above-ground have
on the radiated pattern of
the CCD antenna?

A. A lthough com plete
pattern data has not yet
been obtained and ana
lyzed. prelim ina ry measu re
ments made with a com
me rcia l fie ld-intensity in
strument at the z-rnete r
range ind ica te that the
sharper pattern lobes occur
when the CCD is elevated
1/2Aor higher. At heights of
S/8l and above, side levels
(off the radiator ends) are
22 to 24 dB below the
broadside lobes. Dropping
the height from 1/21 to 1/81
gradually co ll apses the ma
jor broadside lobes. At the
1/41 height, the broadside
to-side rad iation differs by
slightly more than 12 dB. At
1/81 elevation , the differ
ence is even less . See Figs . 2
through & for various eleva
tions.

58 73 Magazine. July, 1981



lOll ' 00 '00 .00 500 1{}() . 0 0 """ ""'" 0 00 ..00 ..00
SE CTION C A P.C I TO~S IN PICOFARADS

..

References
1. Shortley and Williams, Prtn
ciples of College Physics, Pren
tree-Han. Englewood Cliffs NJ,
1967, pp. 593, 833, and 858.
2. Hallen, Electromagnetic
Theory, Chapman & Hall , also
Wiley & Sons, New York, 1962,
pp.501-504.

t rue 7-MHz doub le-extend
ed Zepp." .

•••_0 i!

•
00.

••o
_0 ~

o

•~ ,

><------J,. !

".
".".
,"
'"•• '"0

• ".••• '"•• ''"• ~•0
'"•• "•>
'"0• 00

••
00

"

(II •
~ ~ -

u •< ,
a 8 ,

0 • , •
0 • ••0 • w e ,

+J • • .-e- - .< •

'" 0 > '0 •
nl •

'" 0 \ •.. ;- ~ '"
- ,
'0 •:::I '" •
~\••

>g '" " .-
~ oo' •• 'U U•

" ••0 ,

~ E \ ....
to- W ar=
~Q .-

night on 14 MHz, r was
reading a TA2 in Tu rkey and
C3 stations on the inverted
dipo le, 7-MHz CCD ante n
na. I cou ld not hea r t hem at
allan either my 14-M Hz d i
po le or a tao-foot. al l-band
doublet up 60 feet. Also,
when using the CCD my sig
nal reports are usually two
S-units above my tried and

Fig. 8. CCD antenna design chart for a 1-wave/ength ele
ment. Use curve 1 for wire-section length, and use curve 2
for number of wire sections and capacitor value. The num
ber of capacitors is two less than the number of sections.
(Curves derived at 7 MHz.)

copper or aluminum w ire
sizes usefu l for CCD anten
na construction.

For example, to f ind the
inductive reactance at 7
MHz of a piece of #14 cop
per wire which is 35 inches
long, first locate 35 inches
along the bottom of the
chart. Trace d irectly up to
the curve fo r #14 wi re. From
that point, go to the left
edge of the chart and read
approximately 1.33 1JH.

last, inser t t his va lue into
the usual formula, Xl =
2rrfL, w here f is f requency in
M Hz and L is inductance in
microhenrys:
XL (6.2832X7X1.33) -
58.4 Ohms.

Q. Can a CCD dipole be
used as a basic element or
building block for more
complex arrays?

A. Yes . The CCD principle
may be employed in most
existing systems and config
urat ions with improved effi
ciency. The resul ti ng radia
tion patterns will be d iffer
ent from those with conven
tional arrays.

Final Remar ks

We are gratefu l for the
enthus iasm and suggestions
of commercial antenna en
gineers and many amateurs
w ho have phoned or wri t
ten: Frank KBAA, for com
parison tests with 7-MHz
European stations, using
less than one-Watt input to
hi s CCD, Ben W5TM, for
suggesting sta tic protect ion
resisto rs ac ross the phasing
capac itors, the encouraging
notes of D ick W21MU and
Art W8VWX, and for useful
construction ideas from the
imaginat ive m ind of Larry
AA6US.

Larry's experience is typi
ca l of CCO builders : "Out
here in Los Angeles, I suffer
from the "copper cu rtain "
syndrome. California kilo
watts wipe ou t fe llows us
ing 100-200 Watts like my
self. Oh. we can rag chew
with Zls across the Paci fic,
but spann ing the long over
land hau l to Europe was un
heard of for me. But last

under certain condit ions of
sunspot activ ity and other
circumstances in which t he
Earth's field-ionization pat
tern is altered (as caused by
the sun's activity), t he usual
ionized layers existent at a
particu lar time of day can
become greatly changed.
Signals normally bent to
Earth by the reflecting ac
t ion of one or more ionized
layers may, because of al
te rations in the usual layer
heights and th ickness, be re
flected to a higher or lower
angle than usual.

Since the CCD antenna is
known to produce a consid
erab ly lower ref lect ion an
gie , any ci rcumstance
which changes the reflec
tion angle f rom t he ion ized
layer(s) at which the anten
na max imizes, wil l neces
sarily produce a weaker sig
nal. Many amateurs w ho
use both horizon ta l and
vertica l radiato rs often find
that one or the other polari 
zation produces a stronger
signal. Since the CCD an
tenna's radiation ang le can
be even lower than that pro
duced by eithe r of the
aforementioned conven
tional antennas, it not only
becomes a very he lpful
thi rd form of advantage,
but, on occasion, can re
ceive signals otherw ise not
even detected . Also, sever
al observers have noted
that under most c ircum
stances the CCD antenna
will produce the least signa l
fading.

Q. How may / determine
the inductive reactance of
straight-wire sections, for
further experimental study?

A. This information does
not appear in standard w ire
tables, but may be derived
after the inductance value
is calculated accord ing to
the formu la L = 1(210g 41/d
- 3/2j10- 3, where l 
self-inductance, I = length
of wi re in centimeters, and
d = diameter of w ire in
centimeters . However, the
design chart in Fig. 7 more
readily prov ides the se lf-in
ductance values of various
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Eri c Shalkha u5er W9C1

527 Spring Creek. Road

Washingfon IL 6 1571

The History of Ham Radio
-part XVI

Reprinted from ace News, a publicalion of the Chicago Area Chapter of the a CWA.

I n 1920, the urge to span
global miles via amateur

wireless commun ication
was the radio amateur's
prime endeavor. The sine
Qua non of hamdom.

In the pre-WWI years,
maximum distances were
cove red via relay routes
from one location to an
other wherever amateur op
erators were active. They
re layed messages from sta
tion to statio n by the fastest
and most di rect routes . To
span great distance s, to
d irec t messages ac ross the
continent in one hop, to
su cceed in crossing the
Atla ntic, the Pacific , was
just a wish and a hope to
d ream about.

Officially, the Inte rna
tional Amateur Radi o
Union received its start on
March 12, 1924 . A prelim
inary negotiation meet ing
was held in Paris. See Photo
A. For the first time, ARRl
President Hiram Percy Max
im and a group of amateur
representlves from th irteen
co untries assembled at the
Hotel Lutetla . There was no
doubt that worldwide inter
national association was
needed to bring about a
common understand ing to
wa rd an eventual world o r
gan ization.

Early 1920

Soo n after the armistice
was signed, amateurs in the

United States were autho
rized to resume radio oper
ation in their typical former
fa shion. However, it d id not
take long for them to
realize that the rotary-gap
generator had to give way
to the vac uum tube . No
longer would the desire to
belong to the 200-meter
club give sa tisfac tio n when
it was discovered that the
shorter waves held the so lu
tion to greater and more
rel iable DX.

What chance of be ing
heard did signa ls have
c rossing the At lanti c if
there were no listene rs?

Where we re the ama-

teurs in fore ign countries
availab le to part icipate In

tests?

December 1919

In England, a group of
wireless enthusiasts we re
gathered at an outdoor
field day. They were just or
dinary experimenters, hav
ing organized themselves
into a club ca lled the Three
Towns Wireless Club o f
Plymouth (Photo B). They
had no permit to use either
t ransmitt ing o r receiving
apparatus, since a license
to operate was not ava il
able . The club secretary
was author ized to write a

•
/ "

Photo A. The dinner in Paris where the Internat ional
Amateur Radio Union was formed.
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Photo B. Members o f the Three Towns Wireless Club,
Plymouth, England.
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BlackCat JB-4000SW- every shac k
needs it, every ham can afford it.
4-posltlon Antenna Switch. Heavy
duty coax switch rated at 2 kW PEP.
Th ree positions for antennas (AUX may
be used for dummy load). Fourth posi
tion parallels positions 1 and 2 for re
ceive use only.
Dual-reading RF Power Meter. Switch
to RMS or Peak. Three moges: 20, 200,
and 2000 watts, full scale.
Built-in SWR Meter. Shows SWR from
1:1 to 7:1. Two-position "Set WR"
switch plus RF level control.
Calibrated for 80-10 meters,
50 ohm non-inductive load.

JB·IOOO KW Dummy l oad

50 ohm c tl-cocled.
temperature-stable,
resistive loa d
handles up to 1 kW
with low SWR
Less o~. $29.95 ppd.

This new MfJ·202 Rf Noise Bridge lets you
quickly adjust your single or muitiband dipole, in
verted Vee, beam, vertical, mobile whip or random
system lor maximum per formance.

Tells resonant lrelluency and wretner to shorten
or Ienqthen your antenna for minimum SWR over
any por tion of a band.

MfJ's exclusive range extender, expanded ca
pacitance lange ( ± 150 pf) gives unparalleled irn
penance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Worts with any receiver or tranSCeiver. 50·239
connectors. 2 x 3 x 4 inches. 9 vol t battery.
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tiers. baiuns, transJormers; electrical lengUl. velo
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This MFJ RF Noise Bridge . . .
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia
tion resistance and reactance. Exclusive range
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you much extended measuring range.

• Exclusive range extender • Expanded
capacitance range • Series Bridge
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Amateur Callba c ks, ava ila ble now.

Order both b oo ks at the sam e tim e for
$37.45 including shipping.
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Photo C. Mr. Deloy at the National Convention, in a group
showing amateurs of three countries. Left to right: Charles
H. Stewart 3Z3, ARRL Vice-President and Manager, Atlantic
Division; Mr. Delay, French BAB; Mr. W.O. Terrell, Chief
Supervisor of Radio, Bureau of Navigation; A.H. Keith
Russell, Canadian gAL, ARRL Canadian General Manager. Photo D. A li ttle in ternational group in the courtyard of the

Faculte des Sciences, with seventeen nations represented.
(Photo - ROL, Paris.)

in the deve lo pment of ama
te ur rel ay routes in fo reign
countries . The League did
not deem it wise to under
take t he fo rmation of for
eign bra nches of the ARRL,
even upon request, bu t
agreed to assist in the fo r
mat ion of soc ieties " for and
by the amate ur" in such
count ries. One of the more
significant tests conducted
by the amateurs during the
yea r 1 922 p roved con
clus ively t hat signa ls origi
na t in g fro m east coas t
United States amateur sta
t ion s could be heard by
English and Fre nch ama
teu rs.

Jul y 1922

Even at this date, the
Br itish amateurs were still
exp ress ly forbi dden to
transm it gene ral calls,
news, e tc. Tra nsm issions
were permitted for an ag
gregate maximu m of two
hours in each twenty-fou r
hour pe riod, prov ided that
no tra nsmissio n wou ld
commence without previ
ous liste ni ng in on the
wavelength which was to
be used, and provided that
no s ingle t r a ns mi s s ion
would last more tha n te n
consecutive min utes.
Wave lengths allotted: 150
meters to 200 meters in
clusive for Spa rk, CW, and
Telep hony.

Fall 1922

By the fa ll of 1922, the
British amateu r enthusiast,

June 1922

The Boa rd of Directors of
t he ARRL establ ished a new
com mittee des ignated the
In t e rn a ti on al Adviso ry
Committee of the ARRL,
whose funct ion was to aid

Off ic ia lly, any grant given
by thei r government st ipu
lated that reception of on ly
time signa ls an d meteoro
logica l info rmat ion would
be a llowed, provided they
registered and pa id an an
nu al tax to the Director of
Posts and Telegra phs.

l ate 1921

Du rin g t he fa ll and
win ter months of 1921 , am
ateurs made a se rious at
tempt to span t he At lant ic.
In Eng lan d, Phil ip B.
Co u rs ney , Bri tish 2 1K,
ed itor of the Radio Review
(London), ag reed to take
complete charge of t he re
ceiv ing stations in Engla nd
and othe r Eu ropea n cou n
t ries where amateurs wou ld
be listening and lo gging
signa ls hea rd. The ARRL, by
requ est of its Board of
Di rectors, dispatched Paul
F. Godley, an Ame rican am
ateu r, over to Scot land in
an a ttempt to record any
amateu r signa ls c rossi ng
the Atlantic. Using his own
home-bu ilt re ce iver, t he
" Pa ragon." Godley was
ve ry successfu l in reco rding
United States amateu r sta
ti on s ig na ls. (Par t V I,
" Histo ry of Ham Rad io," 73
Magazine, Octobe r, 1978.)

Early 1921

The ARRl made plans
and contacted Britis h rad io
amateu rs a nd experiment
e rs hopi ng that t hey wou ld
listen in the vicinity of 200
meters to signa ls coming
from United States amateur
statio ns . All of t hese
planned sc hed ules, howev
er, were unsu ccessful.

The few French amateurs
also had se rious misgivings
concerning partici pation.
Thei r efforts in being a l
lowed to erect rece iv ing
aeria ls fe ll on silent ea rs.

3) To issue licenses for
the use of power exceeding
10 Watts in specia l cases.

4) To issu e licenses for
the use of an a rtificia l aer ial
when desired. Here the a p
plicant has in view some
defi nite object of sc ientif ic
resea rch of general public
ut il ity

5) To issue special per
mi ts for specific tests of ap
pa ratus on any power and
wave length over and above
t he condit ions of the Ii·
cense. App lication for such
permit wil l have to be made
in writ ing at least a week
befo re the test . Such per
mits to be issued to pe rsons
who can satisfy t he Post Of
fice that they have occa
sion to tryo ut in practice an
a rra ngemen t w hic h had
been thoroughly prepared
in the la bora tory.

6) Make provis ion that all
t ra nsm itti ng lice nse s be
res tricted as regards both
waves and hou rs of work
mg .

February 1920

As ea rly as February in
1920, Captain F.G. Lo ring.
RN, one of the c lub mem
bers, suggested the fol low
ing at the first annua l co n
fe rence of the Affiliated
Wi reless Club of England:

1) To is su e re ce ivin g
licenses free ly to a ll ap
proved persons, with excep
t ions as rega rds the use of
va lves in certa in limited
a reas.

2) To issue 1 0-W a tt
licenses wherever this can
be done without interfe r
ence with government in
sta llations to approved ap
pl icants who can satisfy the
Post Office that their per
sonal q ualificat ions, ap
paratus, know ledge of the
subject, and objectives a re
suff iciently good to just ify
the grant. License wi ll no t
be granted for mere inter
communication pu rposes.

le tter to the American
Radio Re lay League ex
press ing a desire a nd a
s ince re hope t hat the
League migh t reso lve to
become a n internat io na l
associa tion fo r t he ex
cha nge of ideas and mutua l
info rmation for future ac
tivi ties an d plan ning.

The America n amate urs,
who e njoyed wire less prlvl
leges not avai lab le to t he ir
English o r French cou nter
parts, were well awa re of
the plig ht of their fore ign
bre thren . who were con
stantly im p lo ri ng their
gove rnments to gra nt them
simila r operating priv ileges.
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CALL TOLL FREE ••• 800·647·1800

MFJ ENTERPRISES INC.
80X 494 , MISSISSIPPI STATE, MS 19762

Call 601 ·323-5869 for technical intormation, or
der/repair status. Also call 601-323-5869 outside
continental USA and in Mississippi_ ..... u

Use 1 ant. 1 rcvr. 5x2x6 in. 9 V bat.. 9-18 VOC
or 110 VAC with optional AC adapter, $7 ,95 .

Order lrom MFJ and tTV it - no obligation. 11
not deli9hted. return it within 30 days lor refund
(Jess s~pping}. One year limited warranty by MFJ.

Order today. Call tolt tree 800-647-1800, Charge
VISA, MC or mail check, money order tor $99.95
for MFJ. 104Q or $69_95 for MFJ·1045 plus $4,00
shipping and handlillQ,

Don" wait any longer to pull ou t weak, rare OX.

NEW MFJ·1D4D transceiver/receiver preseleclor
lets you copy weak, barely readable signals.

Rejects cut-of-band signals, images.
Strong signal ability reduces cross mod. ever

loading, Excellent slpnal-to.nctse ratio.
Continuous 1.8 to 54 MHz: all HF amateur,

shortwave bands. Up to 20 db gain. Gain ccmrcr.
Dual gate MOSFET, bipolar transistors for low
noise, high gain, strong signal ability.

Push button switches tor 20 db anenoator.
ON/OFF BYPASS, 2 antennas, 2 receivers.

Dual cou and phono j-acks tor antennas. re
ceivers. RF sensing relay automatically bypasses
presetectcr when transmi tting up to 350 watts
input. Delay control. Jack lor push-to-talk.

LED. 9·18 VDC or 110 VAC. 8x2 x6 Inches.
MFJ·1045, $69.95. Same as MFJ-1040, less

attenuator. xcvr auto bypass, delay control. PH.

NEW MFJ ALL BAND

XCVR PRESElECTOR
Copy weak, barely readable signals. Reject images, uut-nt
band signals. 1.8 to 54 MHz. Up to 20 db gain. Automatic
bypass. PTT. 20 db allenuator. Use 2 anI., 2 rigs.

Q Copy weak. barely
~~~ readable signals.

~'0 ~ Automatic XCVR bypass.

":'" ~.. 111:1 . ,~. ."':'" -e,~ 95
.It.....t) . _.' ~ .. . ...... .• - .•""4"" .,,,,,, ...,,,,..,, '--.-

BROAD BAND :~L~~ON'S
FOLDED DIPOLE ~~_~~L

~

< I)
B& Ws Broad Band Folded Dipale covers a ll
amateur bands incl uding the new 12, 17, and 30
meter bands.Also covers CAP fre quencies, MARS.
Military or a ny freque ncy from 3.5- 30 MHz. Being
usee throughout the world! Tota l length only 90 feet
lang-spreader spacing 19 inches.
SMI.-Less than 2:1 from 3.5- 30 MHz
Supplled completely a ssembled with 50 feet RG au
type coax a nd PL259.
Rugged construction for long life.
Can be installed as a flattop-inverted 'V" or
sloper
Also available for 2- 22 MHz
Power ha ndling c apab ility 2 I'W- 41'W PEP
PATENTPENDING
See your dealer or write:

• Barker & Williomson Inc, ~ ": ~~,;~~zs:~:j
-- Phona # 215-788-55 81

SPECIALS

Electronics Supply, Inc.
1508 Mc Ki nney

Hou ston, Texas 77010
CALL TOLL FREE

N",\S (800) 231-3057
6- 10 PM . COST. M,W,F

Days 713/658-0268

All pr ices l ob Hou ston eKcept where tn.
dlcated. Prices subject to change without
nollce. all items gua "nteed. Some items
subjec t prior sale. Send letterheed tor Dealer
prl c . li st. l eus resid ents add 6% t ax .
Please add sullicient postag e, b el en ce
collect. ......5

DON & MIKE'S

Cubic - Swan 103 $1195.00
Astra 150A 849.00
Mirage 823 1 watt-30 watt

amp . . . . . . . . . . . . . . . . . 89.95
Robot BODA 749.00
Cus hc raft A3 Tribander . . . 169.00
AEA Morsematic .. 169.00
Bird 43, Slugs Call
CDE Ham-a Rotor . . . .. 199.00
Ham-X . . . . . . . . . . . . . . . . . 269.00
8T-1 HFNHF Rotator. . . . . 79.95
FDK Palm 2 Handie w ith

BPIAC . . . .. . . . . . . 149.00
GE 5728 . . ... .. . .. . . . 38.00
Kenwood Service Manuals

Stock 10.00 ea.
Tetrex TB5EM . . . . . . . . . . . 425.00
Telrex Monobanders Call
Santee HT-120a

Synthesized . . . . . . . . .. 299.00

Order Your
KWM380 Now!

O ld Pricing
Rockwell Accessories in Stock

Adel N ibbli ng Tool . . . . . .. 8.95
Janel OSA5 . . .. . . . .. . . . . 41.95
Roh n Tower 20% o ff dealer

25G, 45G Secti ons
Belden 9405 Heavy Duty

Rotor Cab le 2#16, 6#18 45¢/ft
Belden 8214 RG·B Foam 36¢/ft
Belden 9258 RG-B Min i-coax. 19¢/ft
All ian ce HD73 Rotor . .. . . 109.95
Ampheno l Sltverptate

PL259 . . . ... ... . . . .. .. 1.00
tCOM 255A 2M Syn thes ized 339.00

w/tou ch-tone m ike (l im i ted qty.)
ICOM 260A 2M SSBfFM/CW 449.00

Late Specials:
Kenwood T5·530, T5-1305 . . . . Call
lCOM IC2AT/TTP/NICAD .. 249.00
Bearcat 300 399.00
Lunar 2M4-40P .. . . . .. . .. 109.00

Call for TS830S, T51305
plus accessories

MASTER CHARGE' VISA
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Photo E. The Amateur Congress in session. The Bureau sits
at the fang table. Left to right: M . Tirman, president of the
Lega f Congress; Llo yd Jacquet u20Z and Leon Dela y fBAB,
interpreters; M . Bel in, president o f the Amateur Congress;
M . Beauvais, Secretary; Jean C. Mezger fBCO, interp reter;
Mr. Maxim; Mr. Warner; a stenographer. (Photo - Delano,
Par is.)

und aunted . finally ob
tained permission from the
Postmaster General to form
a British Wireless Relay
league and to so lic it cor
respondence with Briti sh
radio amateurs. Condit ions
in other European countries
still gave amateurs no
outlet for participation in
even simp le l istening plea
sures . Governments in gen
eral pa ssed decrees w hich
forbade the use of simple
test equipment. at the same
time acknowledging that it
was impract ical to regulate
the receiving of wi re less
signals by decree.

1922-1 923

Du ring t he w inter of

1922-1923. a series of tests
arranged by the ARRl re
sulted in signals being
copied both in England and
o n the con tinent. The
French wi reless enthusiasts.
few in number. having ob
tained pe rmission to oper
ate by declaration to the
Posta l Te leg raph Ad
ministration, enthusiastica l
ly prepared themselves to
fu ll y participate. A few of
thei r number. and especial
ly l eon Delov. French 8AS,
we re su ccess f u l in ob
ta ining licen ses to build up
to 1ClOO-W att transmitters.

1923

The year 1923 was a yea r
of t riumph. Many tests were

planned and carried ou t
suc ces sf u l ly . Two-way
schedules were met and
both oceans we re crossed .
Reports of recept ion came
f rom Austra lia, f rom China.
from Iceland. and from all
over South America. With
such gratifying results ac
complished to the surpri se
of the various governments.
it became possible for the
British amateurs to be
granted permission to or
ganize The Amateur Soci
ety of Great Britain and ob
tain licenses to operate up
to 10Cl0-Watt transmitters.
In Australia . a radio league
was formed under the
auspices of the Wireless In
stitute of Australia. its ob
ject being to organ ize a
system of relay co m
munication routes through
out Au st ralia and New
Zea land .

The second Internat ional
Amateur Radio Conven
tion, he ld in Chicago.
brought together amateurs
by the thousands. They
came from every location
in the United States. from
France, England, and Cana
d a. Actua l two-way com
municat ion across the At
lant ic via amateur wi reless
took p lace for the f irst t im e
on November 17. 1923.

1924 and the IARU

The numerous conven
t ions, the daily exchange of
messages between ama
teurs now worldwide, the
many committees formed

to discuss plans and to for
mulate decisions , . , all of
these activ ities gave the
Board of Directors of the
ARRl an opportunity to ini
tiate a most imposing
event, cu lminating in a
meeting of all international
amateurs. In March, 1924.
there was convened in
Paris, France, The Congress
of International Amateur
Union. During severa l pre
liminary meetings at th is
congress, a temporary com
mittee of organi zat ion was
named . All assem b le d
agreed that a second meet
ing would convene in the
following year in Paris.

Del egate s f ro m th e
various national societ ies
of radio amateurs met at
the Faeulte des Sciences in
Paris on April 17, 1925. in
the first Internat ional Ama
teur Congress. They elected
officers. adopted a con
sti tuti on, and formed four
n ation al se c ti o ns . All
agreed that the Interna
tional Amat eur Radi o
Union would hen ceforth be
the coordinating vehicle to
foste r internat ional ama
teur two-way communica
tio n . Member ship wa s
availab le to anyone inter
es ted in the objectives o f
the Union. Twenty-five or
more members f rom each
country would organize as
a National Section and be
part of the Union.

The IARU thus brought
all rad io amateurs together
under one canopy. •

Photo F. Four members o f the fAR U Executive Committee.
From left: M . M ezger, France; Hiram P. Maxim, USA; Mr.
Marcuse, Crear Britain; Mr. Warner, USA.
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Photo G. Hiram P. Maxim, member #1 o f the IARU, in the
" static room " o f the 55 Belgenland, on his return tr ip to the
USA.
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NEW MFJ VHF Converter lets you

HEAR POLICE/FIRE CALLS
and more on 2 meter rigs. Receive 154·158 MH2. Direct
freq. readout on sjntheslzed, VFO 144-148 MH2 FM rig.
Covers nearly all FCC allocated policellire VHF·hi frequencies.

Direct freq. readout on
synthesized and VFO rigs.

Scanning rigs become
police/fire scanner.

24 hr. timer

microprocessor
water resistant

New Low Price
-S59.95

solar assist

WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

$24 .95
. 7.50

.. 6.00

The HAM-' functiofl$ include local time,
world time, IG.M.T . too) count-up and
count down chronometer, day , month,
date, alarm sod hourly chime . It 's ideal
for log-keeping, OX tene conversion and
10 minute 1.0. timing. The HA M·' fea
tures a high contrast Seiko display and
solar cell battery lI$$ist. Battery life .s
better t han 4 years. The HAM·' is water
resistant to 20 meters. the case is 1()()%
solid stainless steel Bnd the crystal is
sc ratch resistant m ineral glass. The HAM·
1 is ru gged and durable and has a 1 year
warranty .

2 METER AMPLIFIER

.1 -2 Watts tn, 10-16 Watts Out . $59.95
• V.S.W.A. Protected _ Can be Used tor
F.M. & 5.S.B . • Led Status Indicators 
Low Loss SO-239 Connectors. Current
Drain Lass Than 2. 5A a t 13.6 V.D.C. •
Mass ive Heatsink

TEMPO s-t UPGRAOE KITS
$39.95

Upgr<lde your early Tempo S· l to cur
rent Productio n Specifications. kits
include : .450 M.A.H. Ba ltery Pack
• New Case Assembly • All New Es
cutcheons • Spkr./ Mic . Jack w/ Dust
Cap • New Ea rp ho ne & Jack • P.C. B.
and Parts for Easy Installa t ion. Deta iled
Instruction Manual . For Radios With &
Without T .T. Pad.

Other Accessories Available :

Spkr/Mic. De$igned tor S·l·s.
HeaV)' Duty 8 el t Clip . . . •
Flail Antenna .. .. . . . •.

To Order Call or Write 10 :

ADVANCED COMMUNICATIONS
INTERNATIONAL

2411 Lineoln Avenu.
Belmont, CA. 94002 U.S.A.

(4 151595·3949
Add $3J>O per order for shipping &
handling. California residents add 6%
sales tall. Visa, Master Charge ecceotect.

Hrar utiting police/fire uh and more 011

your 2 meier rig.
Sunning rigs become poitce/lIre scanner.
Tllis ingenious MFJ VHF Converlef turns your

syntheSl/ed or VFO 144 148 MHz FM rig mto a
hot police/l ire receiver (I ~4 158 MHl ) WIth duetl
jreqoercy readoul 011 you.- IIg

Entoy aI benefils 01 your ng such as squelch.
excenent sensitlYlty, serecwuv. stabili ty . Ilmlltng.
AM rejection. For ha llllheld ~ , too

Two MOSFETS (tuntll RF amp, miuf), bipolar
crys tal oscillator gives ercenent pertormance .

Bypass/off switch allows transrruttmq Woo't
bum out If you l ransmit (up to 2~ wallS) wlt ll
converter on. low insertion SWR.

NOn" LED. SO·239 COil " connectors. 9 to 18
VOC. Mobile mounnnq brackets. 3 ,, 4 ~ 1 mcnes

2300 "'HZ

MICROWAVE
I.1'tA·I 2300 2 stage prea mp. Includes 149.9'

PC board, PC board p..rU and Ins t,uctlon • . U'e
witll UCC· l. 5 MC· t . 5 MC·2, & Ollie' converters.

UCC·I Ba sic dow nconverler , Includes PC ' 38.'0
bo..rd. PC oo... d p" 'l' ..nd brief I""!ructlons.
(IN...· I and UCC·! mAde by Unive r...1 Communi ·
elltlons. Ar"nglon, Tuu.)

5 I'1C·I Deluxe Inlrod ucllon 10 MicrOWAve . 5 I .9 5
package. Includes UCC· I . very ddalled sle p by
step assembly man ual , more parIs. U", Micro
wave "'nt~na Cookbook. Lots of In for ma tion on
pe,formiln«.

5 MC·2 5 MC· 1 package with the HOT- I '63.95
translslor.

PER· ! Broadl>and IFAmpllfler , compen· 111.95
UIU for long co u runs ....d poor TV fronl end
noise figure. 2 ,.20.00 3"29.00

ANT·I 23OOmHz MicrowaveAnt,",,"'" 5 7 .9 6
Cookbook. 2nd ~ision. lI'"u Uy upan....d . In ·
cludes coupon worth '5.00 towards purd'>ase of

SI"IC·I or S/IIIC-2 . The 0rlgI.....1.
ANT·2 Disksandspacer.lor32elernenl, 520 .00

22db gain anl~......
HOT. I Highperformance RF ....p1ifler 5 I ' .00

tr....s1stor. spec shout. lmpr....n UCC· ! or 5","(:· 1•
2.IS27.50

TU-8 Ddu"ePSklt.lndudes cAse.PER· 1 144.9 5
will mount inside.

NEW 4 P~CiIti11og SASE

AI prices po$!paid In US. VIS'" & /IIIC on order.on r
140. COO add 13. VA raOdenl. add 4 ' Mia tu.
Or....... (703)255-2918 'J-!2 EST /lll-F

SMP ~'"
Supf$\of /IIIlcrowa.... PToduct .. Inc.
P.O. Bo>c !241
Vienna . VA 221SO

Aluminum cabinet. Black and ewshell white
Order from MFJ and try it - no ob~gation . If

not del'9l1ted. return it wlthlo 30 days for reh-,nd
(less Shipplf"IQ). O:nt. year uncoodllional guaramee

Order loday. can toll lree 800647·1800 Charge
VISA. Me or mall check. money order lor 549 9~

plus 5400 shipping/handlmg IOf M~J 311 .
Don't wail any longer to enioY e"clliog pence

and hi e caus. order now. Call M~J or see ceaer

CALL TOLL FREE • •• 800-647·1800
call 601 323 ~869 IOf technical informallon. or
der/repalf slaws. Also call 601·323 ~869 outside
connrentat USA and in Mississippi. ~H

MFJ Enterprises, Inc.
eox .U. e ss sun. MS 39151

RU SH ME YOU R FREE DIS CO UNT C ATAlOGI

NAME: _

AD DRESS:

CITY: _

S TATE : Z IP ; _

CLIP AND MAil COUPON TODAY TO:

POLY PAKS. INC. ~ !>8
P.O. eo" 9<12. ST7
S. lynnheld. MA. 0 1940 16 1111 . 5.- 31111
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SIGNALCRAFTER ®

Automatic Computing
Power Meter

• Automatic SWR Reading
• Precision Power Measurement

SIGNALCRAFTERS INC.
5460 BUENA VISTA DRIVE, SHAWNEE MISSION, KANSAS 66205

913/236-7300; TELEX: 42-4171
Poces Inci...oe ship"""'t to all U S.A. Ka nsa s resldents " od 3';' percent ... 66

VISA"nd Maste .-c.' d accepted

SIGNAlCRAFTER DIRECTIONAL COUPLERS

The Model 30 SWR/ POWER METER
dual display unit. Both Power and
SWR are handled automat ically.
Auto-rangmg automatically selects
the proper power range accord ing to
the level detected on the transmrs-

I sion line and indicates the range on
') lront panel LEo·s. Operator can over

=~- ride th is feat ure if desired by selecling
anyolthe three bas ic ranges manually.Two large taut-band rneters too .catetorwarc
power and SWA. Complete heros-crt ope ration! And there is more' Self-indicati ng
trent panel push-bultonsal1ow antenna selection asweu. suuecereeccorecvrs ±6'lb
at 1 to 1SWA. Selection of three antennas and a dummy load is possible. Accessory
jack on rear panel provides 12 volt s 60 Hz AC for any remote antenna relays.
(Operates from 110 volts 60 Hz AC.) Width: 8'';/ ', Height: 4'1" ', Depth: 6" .
Model 30 (less coupler) .. , "", "., $250.00

The new SIGNALCRAFTERS computing SWRIPOWER METERS are in a class by
themselves. SIGNALCRAFTERS EXCLUSIVE integ rated circuit CHIPS compute
SWR au tomatically, thus eliminat ing the need lor any "set" or "sensitivity" control.
The bu ilt-in analog computer operates over a power range of one watt to several
kilowatts. All models feature: - Selectable Peak or Average Power response - Sell
indicat ing Push Buttons - Rugged taut-band meters - In terchangeable Plug-in
direct ional couple rs that can be remote mounted if desired - Handsome heavy
duty low profi le metal cabinets that compliment the latest transceiver designs - D.C.
Output Receptacle supplies a voltage tha t follows meter readings. Th ese outputs
are used to d rive many different possible accessories. such as A-D converters.
remote meters, alarm and control devices.

The Models 31 and 32 are
both single meter units-each
in a class by itself. They are
portable battery operated mi
cro po wer inst ruments. A sin
gle meter displays either SWR
o r POWER as desired. The
MOdel 31 has a single power
range. The Model 32 features
dual power ranges and both have an instant battery check feature , Both models
pertorm wi th the same accuracy and precision as the Model30andanadvanced low
current design provides battery hie that is truly outstand ing . The uutts operate from
a standard .easily available. s-vort battery which is included or can be operated Irom
a standard 110 volts 60Hz AC to 9 volts DC adapter (available as an o ptional unit) .
Width: 4 '4" , Height: 4 ',-'/', Depth : 5".
Model 31 (31A-Q to 2OClW') (less co upler) $175.00
Model 31 (32A-Q to 2OClW'. 0 to 2000W) (326-0 to 'Zf1tN, 0 to 200W)

(less coupler) , , , . . $200.00

MODEL HF 23 1 11.'10 JO mHz) lor use with 50 o/Vncoadlll c.bM. less Ihan 105 dB I.....n oon SWR ! rrnI.)
EqUIpped Wllh two So-239 UHf COflnet:lor~(I "'PUI " OUlpul )wh'C h plug~ dlfeclly mlorearol~1~30. 31.
and 32. or can be~lemounted
Model HF 231 _............ .••..•...•. $M.OO
MODEL HF 231A(1.• 10 JO mHzllor u..with 15 ohm _ _1111 c.b". ott>et-wise same as Hf 23t
ModeI H F 23 IA _ ,.... ... ....... . .. . • . . . . $66.00
MODEL UVIIOO (50 10 900 m~) lor use with 5O oItm coadal cab,-.Le~~ th an 1.1 d B insertiOn SWR Respon se
.1: .5 dB"".... complele ,ertQeot50 to550 MHz, t 1.0 oB I, o m JOIO lOOO M Hz. Equ >ppedwlth type "N" co nnflC_
tor~ . Plvg Slnto Model~ 30, 31 0' 32 by ......ngany1~lh'emotecab!e. RCAphono-lype,ecepla<;l used 121
MOdeI U V900 . . ., , , . • . . , .. ".... .. . .. .. . ........... .. ' $90.00
OTHER COUPL ERS AND ACCESSOR IES AVAILABLE _ contact taClOry ,BUTTERNUT

ELECTRONICS
CO. ..- 39 1

Butternu t's 2MCV collinear gain
antenna with its patented Trombone
phasing sectio n o ffers pe rformance
unmatched b)' other 2 meter antennas
in its price class and ho lds its own
against taller and much more expensive
gain antennas.

ECONOMY, RELIABI LITY AND
LONG-HAUL PERFORMANCE
MAKEr ut 2MCV TROMBONETHE
IDEAL CHOICE FOR YOUR NEXT
BASE OR REPEATER ANTENNA.

ELEORICA l AND MECHANICAL
SPECIFICAnONS

ti~ighl: tl7.5 in ./298.5 em.
Wflght : 2 Ibs./9kg.
ShIpping Weight: 3 IbsJl .4 kg.
Ft"t'd : 50-239 K(~ .tandolfd Pl,.259
Effoocti.... r.lcli..ting leegtb: ...... 1............1
G un: 6 dB
F...-dpoinl impe<!.>nct': 50-53 ohm.
VSWR.I resonance: 1.1:1
Power Rooting: Legal U m;t

P.O. Box 1f1411
San Marcos, Texas 78666

BUTTERNUT'S
TWO·METER
TROMBONE~ ...

Acut.abovc itss competition!

Write for free literature and complete
BEC catalogue, or ask your dealer
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The Radio Amateur's
Conversation Guide

Paul Grupp KA 1LR
73 Magazine Staff

The Radio Amateur's Con
versation Guide by Juk·
ka Heikinheimo O H1 BR
and Miika Heikinheimo
OH2BAD. Published by
Transelectro-America, 2301
Canehill Ave., Long Beach
CA 90815.

Th ere ' s n o quest io n
about it - English is the

lingua franca of the ham
bands. W hen working DX,
few American hams ever
pause to cons ider t hat the
person on the other end of
the QSO may be speaking a
language that is not his
native tongue. Still. in most
countries in Africa, As ia.
and Europe, if a ham is
speaking Englis h. chances
are good that he went to a
lot of troub le to learn it. To
a ham who has spent many
years in countries w here
English is rarel y spoken,
some of the comments
heard fr o m Ame ricans
about the linguistic abil ities
of foreign hams seem a bit
hypoc ritical. I always
wonder how well-acquaint
ed the complainer is w ith
French, Spanish, Russian, or
even Arabic! In my hum ble
opinion, the South Amer
ican station w ho can ba rely
get out his signal report and
QTH in English is light years
ahead of h is American
counterpart who refuses to
venture even two words in
Spanish.

In al l fai rness, it is rather
hard for Americans to pick

up the proper vocabu lary in
another language. Bearing
this in mind, OH1 BR and
O H2BAD have taken on the
fo rmidable task of p roduc
ing a conversation gu ide for
hams. 147 phrases com
monly used on the air are
given in Eng lish, German,
Frenc h, I t ali an , Span ish,
Portuguese, Russian. and
Japanese. Having troubl e
copying the suffix of that
EA9 stat ion in Ceuta? No
problem-just say "No he
cop iado su indicati va !"

O nce you make the deci
sion to learn a bit of an
other ham's language. you
are on the way to mak ing
you r hobby far more mean
ingful. There is nothi ng
about the English language
t hat ma kes it inheren t ly
superior to ot her languages,
and the fact that you are
struggli ng to learn another
ham's language can create
instant bonds of f riendship
and un d er st an din g . I f
nothi ng else, you w i ll
become acutely aware of
the effort req u ired to hol d a
conversat ion in ano ther
language.

How is the book laid out?
Well. an Englis h phrase is
list ed . f oll o w ed by the
translation in seven differ
ent languages. Some of the
phrases are only marginall y
useful , such as "The sensi
t ivi ty of my receiver is 1
m icrovol t" o r " I have been
Q RT for five years." Others

you may f ind yourself using
f requently, l ike " I know on
ly a few sentences in, .. " or
"Please send me you r QSL"

I'm not going to list all
147 of the phrases here, but
t he general topics include
start ing a Q SO . pleasant
ries, signal reports, name
and QTH, equipment and
antennas, weather, signal
quality, contest ja rgon, and
t he al l-im portant QSL Also
in c l ud e d is a li st of
phonetics and numbers in
each of the languages (very
useful w hen exchanging ad
dressesl) and a dictionary of
words unlikely to be found
in a more tradit ional dic
tionary.

W ith t he exception of
Russian and Japanese, the
phrases are prin ted in the
o rig ina l language, w it h no
attempt made to phonet i
ca l ly spel l them. A set of
cassettes is offered as a
companion to the book, to
aid in learn ing pronunc ia
ti on. The tapes weren't sup
plied w ith our rev iew copy
of the book, so I can't com
me nt on thei r usef ulness.
W ithout the tapes, a raw be
ginner at a language may
have diff icul ty w ith pronun
c ia tion, si nce pho net ic
spellings or pronuncia t ion
hin ts are not offe red in the
book. Fo r example, "Sorry,
but I did not understand
completely" is written as
"Sumimasenga kanzenniwa
rik aid ek im asen " in the
book's Japanese transla-

t ion. The same phrase in
German is "Tut mir leid. ich
habe nicht al les verstand
ed." I don' t know about
you, bu t not kn owing the
fi rst t hing about the pro per
p ro nu ncia t ion of these
languages, I have a rough
t ime guessing how these
phrases are supposed to
sou nd. In my case, the
French translations in the
book are easy going, be
cause I remember enough
of my co llege French to
pronounce the words prop
er ly. Someone else w ho
kn ows some Germa n but
never stud ied French may
fin d the French difficul t
and the German a piece of
cake. If you haven 't stud ied
a particula r language at
some poi nt in you r li fe,
you' ll want to get someone
more knowl ed geabl e t o
teach you the basi cs of pro
nunciation, o r check out
the cassettes that go with
this book.

O ne use that doesn't re
quire pronunciati on he lp is
writing QS L cards. You
might enjoy filling out a
card in the other ham 's own
language as much as I do,
but be ca refu l: You might
get an extensive reply that
you won 't be able to t rans
late!

However you use this
book, it is a bargain at
$10.00 and deserves a place
in the ham shack of every
DXer in terested in some
thing beyond a mere signal
report. •
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Aerial Heirlooms
- towers from the past

Photos courtesy of Marconi Company, ltd., Marconi House, Chelmsford, Essex, England.

\

Photo A. The Marcon; wireless station at Crookhaven. Ireland, shows the use of three
lapped pole towers fashioned from ships' masts.

about them.
Recently, I rediscovered

a tape recording which
combined the rare personal
insights of one who worked
on early Marconi projects
with some almost forgotten
details about Marconi 's ear
ly tower construction. The
tape was made by a man
who helped construct some
of the early towers used by
Marconi .

This ra re pe rsona l
glimpse is from a speech
made by Reverend Wilfred
Wallis, speaking in Feb
ruary, 1956. My fathe r,
loren Greiner W0CTW, had
t he foresight to tape the
brief speec h. Now, with the
hel p of Mrs. B. Hance, the
Marcon i Com pany Histor
ian, I have been able to cor
ro borate part of the facts
given by Reverend Wa ll is
(who d ied in 1973 after serv
ing the United Methodist
Church in Pawnee City, Ne
braska, for 20 years) and
add some fascinat ing de
ta ils about those early
towers.

After the first transatlan
tic transmissions and Mar
coni 's diligently objective
diary notation that "sigs
were heard at 12:30, 1:10,
and 2:20 on December 12,
1901," the growth of radio
communications took a
giant leap. The discovery
that radio signals could
travel long distances was
literally the light at the end
of an aeons-long tunnel of
isolation for ships who were

towers eventually rot or
rust away, fall prey to wind,
lightning, salty sea air , or
other elements, and are fi
nally completely lost. For
example, at Poldhu, Eng
land, where the first transat
lantic signals were broad
cast, all that remains is a
Cornish granite memorial.
Hardly a trace can be found
of the famous towers which
graced the spot for 33
yea rs. For th is type of his
torica l object. we must rely
o n photographs, if the re are
any, and written records

gl impses of work by com
mon people and events
close to the historical high
lights are forgotten forever.

Likewise. only a few his
torical objects can be pre
se rved. It is rel at ively easy
to preserve a spa rk-gap
t ra ns mitte r, c rys tal re
ceiver, telegraph key, or
pai r of headphones when
compared to the mo numen
tal task of preserving the
towers or an tennas. But
without these truly histori
ca l items, there could never
be rad io memorabilia . Old

T he histo ry of the ea rly
days of radio is well es

tablished and documented.
It has been searched and re
sea rched unti l it is now un
common to uncover some
thing truly new on the sub
ject of Marconi's ea rly ex
periments .

But history, besides be
ing a great healer, is per
haps the greatest forge tter.
In the e nd, o nly the high
lights of t he fi rst, the great
est, the most powerful , etc.,
finall y survive the test of
time. Often the fasci nating
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ma n was sent to the other
places. When I tried to go,
they said 'No! Apprentices
are not allowed to go o ut of
the count ry.' /I

Al t hough the masts con
st ructed by Reverend Wal
li s we re made of two parts,
many ear ly towe rs we re
made of masts from three
po les, as shown in Photo A.
Each pole had its own set of
guy wires. It seems only fit
ting that a service so related
to ships at sea shou ld have
its ear ly towers made of

the La nd's End. That was
the first station to be bui lt
in this particul ar se ries. The
second station using the
next pai r of masts was to be
at 5cilly Isl e; the third was
to be at Roc he's Po int in
Ireland .

"So, the masts were final
ly finished and a ll the fi t
t ings put o n them, and be
ing an apprentice, I had the
disappointme nt of my life.
The instructor got to go
over to Ire land to set up t he
m ast t here and another

everything was sort of se
c retive. We did n' t know a
great dea l about it, a l
though my instructior was
o ne of the men who had a
great deal to do with it. He
was in cha rge of the work
on them. They were to be
set up at one harbo r, the
long harbo r. In fact , it was
large enoug h to ho use all
the Briti sh ships. There was
a lways a num ber of ships
t he re. There they cou ld
come out the open part of
the har bor. what they ca ll

Fig. 1. Dra w ings from tower specifications fo r the Marconi wireless station at Poldhu, Eng
land. The upper drawing shows the arrangement of planks in a four-sided tower. The lower
drawings show the construction of lanyard insulators. These towers were to be built after
the first signal crossed the A tlantic.

Photo B. These Cape Cod to wers were made of wooden planks similar to those described in
the text. Close inspection reveals a man about halfway up the to wer on the far left (look for
him on the left edge of the tower).

o ut of to uc h with the world
for the d urati on of their
voyages.

Im m ed ia t el y, e xpe r i
ments were begun to im
prove receiver sens itiv ity
an d stu dy propagation to
find a way to improve on
the reliabili ty of tran smis
sions. About thi s ti me, othe r
tran smitt ing and receivi ng
stations we re insta lled by
Marconi and others. Fi na lly,
on June 4, 1903, the silence
barri er fo r ships was truly
brok en when the pres t i
gious Cuna rd ship line be
gan a se ries of onboa rd dai
ly newspapers ca lled the
Cunard Buffetin to he lp
travelers keep in to uc h with
the rest of the wo rld.

About this time, Rever
e nd Wal lis contributed, in a
sma ll way, to the develop
ment of radi o communica
tion . Here, in his own words,
is the story of his involve
ment.

" I was an apprent ice in
t he shipbuild ing ya rd. I was
in wha t was ca lled the
mast- ma king depa rtme nt.
They moved t he appren
t ices from one department
to anothe r, every six
mo nths, to learn thi s phase
of sh ipbuilding, th en some
other, and so on. At each
stage you wou ld have an in
structor for t hat depart
ment.

"So, I was in the mast de
partment, and word came
one day that we we re to
bui ld three sets of masts in
two pa rts -what t hey
ca lled a lower mast and a
top mast: One fits o nto the
othe r. As I remem ber, they
were to be 180 feet long.
We would take pine trees
that they would keep in the
ya rd all the time, and then
cut them down and ma ke
them ro und to ma ke a
st ra ight mast.

"O rdina rily, in those
days, most of ou r masts
were stee l, but we also
made wooden masts fo r
some of the smalle r sh ips
and for some of the boa ts.
So, we had the order for
these sets of masts, and
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Photo C. This is the Poldhu wirefess station from which the firs t transa tlant ic signals were
sent. As with most early towers, these, too, were made from lapped pores like those used in
ships' masts.

these ships' masts erected
on land .

Being an apprentice. Rev
erend Wal lis's view of the
operat ion was no doubt
tempered by his positio n,
and the fact, as he noted.
that the whole ope rat ion
was somewhat secret ive.
Record s from the Ma rconi
Company shed light on a
few of t he pro blems of
bui lding rad io towers from
ships' ma sts .

Comments by E. A. N. Po
chin. a Marconi assistant.
have been preserved in the
Marconi Company archives.
They ind icate that one of
the major problems was
that all of England did not
have enough large logs to
make some proposed tow
e rs, and the designers were
faced with project delays of
two months if they chose to
wait fo r larger logs to be im
ported from the United
States. As Pochin wrote in
Ju ly, 1901 , less than six
mo nths befo re the f irst
transatlantic transm ission:

" I made it perfectly clear
to Messers Blythe and Pas-
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coe that the logs must be
sou nd , and insisted on their
quo ta t ion speci fying the
fact of the t imber being for
mast work to prevent their
plead ing ignora nce." (This
sounds like most any pur
chas ing agent mak ing sure
he's cove red in the event
the vendor doesn't de liver
the goods.I

In any event, the work on
the mast was to cont inue o n
the assu rances from the
bui lders' chief carpente r
that the best available logs
would "work up perfectly
clean ." Final approval ,
however, rested with Mar
com.

Even as the first signals
were crossing the Atlantic,
plans were be ing drawn up
for replacement towers at
the Poldhu transm itting sta
tion. Specification s dated
December 9, 1901 , ca lled
for four-sided towe rs like
those shown in the ofte n
pu blished photographs of
the Glace Bay, Nova Scot ia,
station .

When fina lly erec ted ,
these towe rs m ust have

been an impressive sight.
The four wooden towers
were to be placed in a
sq uare, with 210 feet to a
side. They were to be 215
feet tall, with three and a
hal f feet of that he ight
buried in a conc rete foun
dation. Each tower was a
gigantic twenty-one and a
half feet sq ua re at the bot
tom and nine feet square a t
the top.

In today's wo rld , we
would th ink the wooden
construction would be stan
dard materials like 2 x 4s or
perhaps 2 x 12s. Not so.
Records indicate the towe r
legs were made of boards
sized 11" x r X12'. Fou r
planks were arranged to
gether as shown in Fig . 1.
Zigzag braces were made
of 9" x 3" wood and bol ted
at each end with 3"-square
washe rs under each bolt
head an d nut . For extra
st rength, they had d iagona l
t ie bolts eve ry seven and a
ha lf fee t.

In order to brace the tow
ers aga inst t he possibility o f
92-mph winds at Poldhu,

the fou r towers were each
guyed with ten wires ca lled
" stays." The guys were to
be connected a t the top of
each tower, and at the mid
d le, ra the r than below the
top as with typical modern
const ruction . Guy wires
were of 13116" steel wire
with a breaking strength of
18 tons . Upper guy wires
were to have two insulators,
while lower guys were to
have only one insulator.

In todav's worl d, where
every broadcast tower uses
high-q ual ity porce lai n in
sulato rs, it is hard to imag
ine ho w radio pionee rs
mi ght ha ve im pro v ise d
the ir insulators. The answe r
lies in the deta ils of the stay
in Fig. 1 . Marconi's speci f
ica tions call for "e lm dead
eyes spliced in . co nnec t
ed by means of 3" ci r
cumference hemp rope lan
ya rd , having a breaking
stra in of 2.5 tons in single
length or a total of 15 tons
in the six parts."

The ent ire guy wire, in
cl uding insulators, was to
be covered with " two good
coats of Stockhol m tar. "
Fina lly, each tower was to
be painted with two or
three coats of paint, with no
specific co lor spec ifie d.

In the yea rs after Rever
end Wallis's par t icipation
in the construction of Mar
con i's pole towers, I know
he fe lt proud to have been a
sma ll part of such tremen
dous events whic h contrtb
uted to greater safe ty on
the seas and better com
munication between conn
nents. In the same way, the
other men and women who
participated in unknown
but important ways to the
bui ld ing of other Marconi
towers and equipment must
have known of the impor
tance of the ir work to t hese
earthshaking events. Pe r
haps thi s short glimpse into
that forgotten pa rt of his
tory can help us a ll to honor
average peop le, wit ho ut
whom the more famous
pioneers cou ld have never
succeeded .•
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Amateur Telemetry
- monitor your repeater's vital signs

with this simple system
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forms. This system monitors
a door clos ure by us ing a
tra nsmitte r and a receiver
in conjunction with a carri
e r-ope rated relay. When t he
door is closed, the tra nsmit
ter is turned on, sending a
carrier to the receive r at
some remote lo ca tio n. The
rece iver detects the carrie r,
and the carrie r-operated re
lay act ivates a light.

Another sim ple teleme
try system is shown in Fig. 2,
a d iagram of a simple ana
log telemet ry system. In
this case, a long pair of
wires connects the voltage
to be measu red to a remote

This bas ic system is a sin
gle-chan nel digital system
and, a lthough limited in its
capabi lity, is perhaps one
of the most common telem
etry systems. Systems of
this type usually use tele
phone lines to t ransmit con
tact c los ure informat ion .
Examples a re the remote
fire and bu rglary a la rms of
fe red by numerous protec
tion and secu rity f irms .
These security systems of
fe r door entry and fire mon
itors which activate a relay
which, in tu rn, sends a cur
rent down a te lephone line
to activate a light o r aud i
b le a la rm at a police station
or secur ity office.

com plex, designed to trans
mit many cha nne ls of infor
mation over communica
tion links using sophisticat
ed dig ita l tec hniques . The
tel emetry system decri bed
in th is a rticle is an elemen
ta ry, sing le-channe l, a na log
system and is des igned to
tra nsmit voltage readin gs
ove r a communicat ions link
such as a two-meter FM
channel. The sys te m is not
complicated and can be
bu ilt by most experimenters
who have mi nima l expe ri
ence with solid-state e lec
tron ics.

The basic test circuit giv
en may be bread boarded
and tested in an evening,
while the practica l system
will take two o r t hree eve
nings more. The completed
practical system will enab le
an experimente r to monitor
a vo ltage remotely, using
e ither a te lephone line or an
FM o r AM rad io link. The re
is no specia l equ ipment
needed to build and test
t hese c ircu its . The o nly
equipment needed is two
meters capab le of meas ur
ing from a to 10 V and a pai r
of earphones to check t he
operation of one of the c ir
cu its .

Simple Telemetry Systems
Fi g. 1 shows a te lemet ry

system in one of its simplest

I C.O.R ICARRIER~
l..:r~ATED RELAY)

6LIGHT

RECEivER

Telemetry systems in the
world of commercial com
mun ications often are very

may be des igned to trans
mit e ither a single measure
ment or up to severa l hun
d red measureme nts over a
sing le co m m un ications
link.

,17~, r7

VQLTAGE TO
f REQlJENcY

~TRANSMITTER RECEivER ro
FRED. CON\I£RHR VOLTAGE

vOl T- COtlVERHR

'",NpuT
,

•
,

,(~-(i<:::::::>~~=~=~>9~~METER "'EASURESBATTERy VOlT AGE
IT RE ",on UlCATION

Fig. 2. Simple analog telemetry link. Because of resistance
in the wire, there is a voltage drop in the wire. Actual meter
reading is VBAT- VDROP.

Fig. 3. A single-channel, analog telemetry system.

Fig. 1. Simple digital telemetry system. Door closure turns
the transmitter carrier on, which activates the light

'17

TRANS"' ITHR

000 '
CLOS URE

Atelemetry system is a
system fo r mak ing a

measu rement of some prop
erty such as voltage, cu r
ren t, or temperature, and
transmitting the measure
ment to a remote observer
via a communications li nk.
Telemetry systems may be
either ana log or digital and
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and C1 accord ing to the ex
p ressio n f = 0 .7 5/R1 C1 ,
where f is the output fre
q ue ncy with an inpu t volt
age equa l to the supply
voltage . Using the compo
nents shown in Fig. 4, the
freque ncy will vary over a
range of 0 to about 3.1 kH z
for inpu ts of 0 to 12 vo lts.
The FlY converter will con
vert to voltage over the
same frequency range.

The circu it can be tested
ove r t his range by connect
ing voltmeters to po ints A
and B (a high-i mpedance
vo ltmeter, 1 meg o r better,
must be used fo r po int B).
Po int A will indicate the in
put vo ltage, while po int B
will indicte the output vo lt
age. In an ideal circuit,
t hese two points will track
together, always giving the
sa me reading. In the real
world, however, t he vo lt
ages may d iffer due to com
ponent va ri ations. The resis
tor and capac ito r connect
ed to pin 5 of the RC41 51
dete rmine the freq uency
range of the circu it. If the
va lues of the compo nents
used with the Y/F and FlY
chips are ide nt ical, then the
two units will t rack pe rfect
ly and the inpu t and output
voltages wit l be the same.
If, ho we ver , component
va riations occur, then the

L_J'T:-:t-i-jr M~

~REQUEN CT TO
VOLTAGE CONVER TER

TH'S CONNECTION'S THE
·COOl" U"'C AT'ONS· L' NK

verter, a nd a meter a mplifi
er. For ease of testing a nd
exper imentat ion, I recom
mend that this circuit be
bread boarded o n a Global
Specia lties or Rad io Shack
(276-174) breadboard. This
circu it is not d ifficult to
bu ild and should work the
fi rst time that it is tu rned
on. The inpu t voltage is not
crit ica l a nd may be any
vo ltage from 8 to 15 Y. If a
12-volt battery o r supply is
not ava ilable, an inexpen
sive 9-Y transistor battery
may be used . Note that
meas urements shown on
the c ircu it d iagrams we re
made using 12-Y power.

A pa ir of earphones may
be connected to point C
through a O.01-uF capacito r
to give an aud ible indica
tion of the operat ion of the
circuit.

The Raytheon RC41 51
V/F, FlY integrated circuit is
used in t his des ign in o rder
to reduce the parts count
and const ruct ion t ime. Oth
er methods may be used. '
but thi s chi p reduces the
const ruc tion t ime of a prac
t ical telemetry system to
two o r three evenings. The
RC41 51 can be programmed
to ope rate ove r any fre
quency range from 1 Hz to
100 kHz by choos ing R1

"2V

"2V

®!• .~
•

RCA ,,,
'00' l®

r
.~ RCA'~'

,~ ."'
±O'~ F

eor mO·'OV
' '' PUT ,,-

"' .,~V, ,..
J:',t,,,

I ·O' ~F

fREQUENCT CONVERTER
VOLTAGE TO

'vOlT ' ''PUT'' 300H,
'O VOLT ' NPUT" 3KH,

6.8K

Fig. 4. Breadboard test setup for voltage-ta-frequency, frequency-ta-voltage converters.
Note: 12 V is a nominal value. May be any voltage from 8 to 15. "' Calibration pot-adjust so
that VOM is the same as point A. ** Pin numbers shown are for 741 in the B-pin D IP
package.

used to convert t he dc volt
age into a form that can be
tra nsmitted by radio. While
the re are numerous meth
ods to do t his, one of the
eas iest is to use a tone-mod
ulation system in whic h a
tone freq ue ncy is p roduced
as a direc t func tion of the
voltage to be measured .
This tec hnique is used to
tr a ns mit e lec troca rd io
gra ms a nd othe r voltage
meas u reme nts via tel e
phone lines, and may be
adapted fo r radio commu
nicat ions svsterns. '

Fig. 3 shows a single
channel, analog tele metry
system. In this example, t he
voltage to be me asured is
converted to a tone fre
quency. The fr e q uen c y
tone modulates the trans
mitte r po rt ion of the radio
link, while the rece ive r de
modu lates the received sig
nal and sends the tone to a
frequency-to-voltage con
verter. The converter d rives
a meter to ind icate t he mea
sured vo ltage.

Fig. 4 shows a bread
board example of a voltage
to-frequencvjfrequencv-to
voltage telemetry system.
This circuit consists of three
pa rts, a Y/F (voltage-to-fre
qu ency) conve rter, a n FlY
(frequencv-to-voltagej con-

As an example, assume
that we wis h to measu re t he
voltage of a 12-volt battery
at a d istance of about
25,000 fee t (a bo ut five
miles). If 24-gauge wi re is
used (with a resistance of
about 21 O hms/thousand
feet). the wire wi ll have a re
si st a nce of abou t 525
Ohms. If the meter draws
one mill iampere, then the
vo ltage drop will be about
1/2 vo lt. Obvious ly, t he
large amount of wire has in
troduced an error at the
meter end . Admitted ly, a
ca libratio n chart could be
made up to correct for the
errors, but where will you
come up with five miles of
wire and how will you st ring
it? While this prob lem is a
bit exaggerated and may
seem farfetc hed, the prob
lem is encountered da ily in
remote areas . The solution,
of course, is to use a radio
telemetry syste m.

A Radio Tel emetry System
The prob lem of mon itor

ing the contact closures
shown in Fig. 1 is ha nd led
easi ly by a rad io communi
catio ns link; t he prob lem as
shown in Fig . 2, is not. The
re mote metering problem
uses a dc vo ltage, and there
is no way to put dc vo ltage
d irect ly into the transm it
ter, as if it were a pai r of
wires. Some means must be

meter. This system is com
mon, but normally is limit
ed to cases where the d is
t a nce between the two
points is re lat ively short
pe rhaps less than 100 feet.
This system suffers fro m ac
cu racy prob lems si nce a
voltage drop will occu r due
to the resista nce in the wire.
The actua l reading at the re
mote locat ion will be Y 
IR, where r is the current
through the meter and R is
t he resist ance of the wire. If
large gauge wi re is used (to
keep the resistance low) o r
if the distance is kept short,
there will be no problems; if
the distance is grea t, how
ever, the remote read ing
may be erroneous.
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FlY circuit requ ires a pu lse
input with a fast negative
going pu lse. The ou tput
from a rece iver will be sine
wave fo r the most part and
will not be decoded proper
ly in the FlY converter. Note
that in th is test circuit the
FIV converter, under some
conditions at around 9 to 10
V, will not see a good input
pulse and will become a bit
unre liab le, producing fluc
tuations in the output volt
age.

A Practical
Telemetry System

Fig. 5 is a block diagram
of a practical telemetry sys
tem. In this diagram, two
items have been added to
the breadboard test setup
to make a practical teleme
try system. A sine-wave
converter has been added
to the output of the V/F
converter and a limiter has
been added to the input of
the FIV converter.

The si ne-wave converter
in t his design is based
arou nd a 4018 Jo hnso n
counter. This circuit gener
ates a staircase output, ap
proximating a sine wave,
fo r every 10 input pulses
(Fig. 6). The outpu t of the
si ne-wave conve rte r is fed
to a simple RC filter to
smooth the stai rcase out
put to a good sine-wave ap
proximation. Note that the
output of the sine-wave
converter, after the simple
filte r, is not constant with
changes in frequency but
dec reases as frequency in
creases . This is of little con
sequence fo r this experi
mental telemetry system
since a limiter is included
with the receiving system.
For a sophisticated system,
an automatic gain-control
circuit could be placed af
ter the filter to provide co",
stant amplitude output.

Since the sine-wave con
verter divides by 10 during
the process of converting
the pulse input to a sine
wave output, it is necessary
to increase the frequency
range of the VIF converter
by a factor of 10. This is

If a high-impedance volt
meter is not available. then
connect any voltmeter to
point D. Point D is the out
put of the FN converter af
ter going through a meter
amplifier configured as a
voltage follower. The volt
age follower has a gain of
one and is used as a buffer
between the high-imped
ance output of the RC4151
and a lower-impedance me
ter. The voltage follower is
configu red for a single-sup
ply voltage. and because of
this will operate on ly over
the range of 2 to 10 volts .
Keep this limitat ion in m ind
when using the voltage fo l
lower as part of your test
setup. If you use a vol tage
of less tha n 12 vol ts, then
the voltage fol lower w ill
fo llow voltages to about 2
vo lts less t han the su pply
vo ltage.

The RC41 51 has a linear
relationship between volt
age and frequency. If the
device is set to de liver an
output of 3000 Hz for an in
pu t of 10 volts, the n the out
put would be 300 Hz at 1
vo lt. 600 Hz at 2 vol ts, and
so on. If a frequency count
er is avai lab le, this can be
verif ied by connecti ng the
counter to poi nt C and not
ing the change in freq ue ncy
while varying the input vo lt
age.

This basic test circuit has
some limita tions and is not
suitable for integration di
rectly into a communica
tions link. First. the output
of the RC4151 is a pulsed
output similar to a square
wave with a nonsymetrical
duty cycle. This pulsed out
put will not properly modu
late a transmitter such as an
FM transmitter. Second, the

ll"l,U II f_HEOUENCV. "SOUU l ll YOL UtE
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enti re voltage range. For
ease of cal ibration, set the
input voltage to about 6
vol ts and adjust the pot so
that the out put indication is
£> volts.

, 'o'OU AOE TO S ' ~ E
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Fig. 6. Waveforms of pulse-to-sine..wave converter.

Fig. 5. A practical tefemetry sys tem.
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two circuits may be cen
brated by adjusting the 25k
pot so that the voltages are
identical . Thi s adjustment
need be made only once to
ca librate the units over the
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Fig. 7. Practical voltage-to-frequency circuit. "For best results with frequency-determining
components, use low temperature coefficient, high-tolerance components.

Fig. 8. Pract icaffrequency-to-voltage circuit. "741 pin connections fo r 8-pin DIP. U For best
results with frequency-determining components, use low temperature coefficient. high
tolerance components.
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converter (Fig_8) so that the
meter read ings are ident i
ca l. Note that it is of no im
portance to know the exact
frequency range of the V/F
a nd FIV converters. It is
important only to ca librate
them so that their ranges
are identical. For ca libra
t ion purposes, merely feed
the o utput of the practic al
V/F circu it to the input o f
the limiter of the FJV cir
cuit. The calibration will
not cha nge when the uni ts
are connected into a rad io
li nk.

If the 3-kHz maximum
a udio frequency of the sys-

O,vi DE By ' 0
S' ~E ....VI:

The pract ical telemetry
system may be calibrated
by measu ring the input volt
age at point A of the V/F
converte r (Fig.7) and ad just
ing the 10k pot on the FIV

frequency range of 6(X) Hz
to 3000 Hz. The inclus ion of
this ampli fier into the cir
cuit limits the measure
ment capabi lities of the sys
tem to the range o f 2 to 10
volts. This is not a serio us
limitation for most pur
poses, and can be over
come at the transmi tting
end, if requ ired, by using a
sca li ng technique I will de
sc ribe later.
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nected into the circuit to
hel p shape the input pulses
into squa re waves wit h a
steep negative-going edge.
This limiter will limit with
an input of about 0.3 to 0.4
volts pe ak-to-peak , and
shou ld have suff icie nt gain
so that it can be connected
to the speaker terminals of
most receivers. The output
of this li miter is t hen di
rected to the inpu t of the
FJV converter .

As previously mentioned,
the mete r am plif ier(voltage
followe r) will operate ove r
a voltage range of 2 to 10
vo lts, co rres pond ing to a

done by dec reasing the va l
ue of C1 to 1n O of the pre
vious value. The V/F con-
verter then will operate in
the Q.to-3Q.kHz range, and
the output of the sine-wave
converter will be in the
Q.to-3 kHz range. This fre
quency range was chosen
since ma ny tra nsmitters
and phone lines have a
max imum tran sm itta bl e
frequency of about 3 kH z.
The frequency range of the
system may be changed
easi ly as required merely by
chang ing the frequencv
determining components.

The lowest transmittable
frequency, usually about
300 Hz, also must be con-
sidered . Since the meter
amplif ier in the circu it is
limit ing the minimum volt
age to 2 volts, the min imum
freque ncy transmitted will
be abou t 600 Hz, wh ich is
above the lower li mit of
most communications sys
tems.

When monitoring a volt
age or making a measure
ment via a telemetry svs
tern, it is important to con
sider the overall stability of
the system. If off-the-shelf
resistors and disc ceramic
capacitors are used, the
stab ility of the system will
be poor. These compone nts
will change va lue as they
age and as the te mperatu re
changes, giving results t hat
may vary from day to day
and hour to hour. In order
to maintain a stable, reli
able system, low-tempera
ture coefficient. high-toler
ance components must be
used . For the frequency-de
termining resistors connec t
ed to pin 5 of the RC41 51 s,
precisio n 1%, low-tempera
ture coeffic ient resi stors of
the RNbOD variety shou ld
be used . For the frequencv
determining capacitors con
nected to the same pins,
either mylar1M or polyester
film capacitors should be
used .

On the receive end. a
4001 CMOS chip is biased
in to the linear regio n to act
as a high-ga in amplifier. The
remaining gates are con-
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Conclusion

This art icle is not mean t
to be the last word in devel
oping a telemetry system
and does not begin to cover
all possibilities and all of
the va rious techniques that
could be used to make an
an alog tel emetry syste m.
The article was written to
provide a start ing point fo r
the average experimenter
who is interested in teleme
try, to help him modify, en
hance, and fit the ideas giv
en to his particu lar applica
tion. It is hoped tha t this a r
ticle will e ncourage teleme
try exper ime nta tion.•
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Perts Notes
All parts except the precision

resistors may be obtained from
Jameco Electronics. Precision
resistors of the RN60D type may
be obtained from any major
electronics distribu tor.

The National Semiconductor
LM131 , LM231 , and LM331 are
pm-Icr-pln replacements for the
RC41 51.

Applications

Applications of the prac
tical telemetry system are
limited o nly by the imagina
tio n. This system may be
used to monitor measure
ments from a remote re
peater site such as emer
gency battery voltage, pow
er output, bu ilding tem per
a ture, disc ri minator volt
age, and first limiter volt
age. The V/F output could
be placed periodically on
the repeater signa l by using
a timer, thus using the re
peater to transmit the re
mo te me a sure me nt s. A
touchtone" decoder at
the repeater site could be
used to switch va rious in
puts to the V/F converter so
that many different param
eters from the remote site
could be monitored upon
command.

tiona I resistance should be
added where shown.

TO .....U1 Of ""
eo " " l ll TU

"

Interfacing

The V/F and F/V port ions
of the practical te lemetry
system may be interfaced
to almost any AM o r FM
t ransm itte r o r re c e iver
available today. The system
cannot be used with a
single-sideband communi
cations link, however. since
any receiver tuning error
will cha nge the received
to ne and this will change
the meter reading. Fig. 12
shows the interface to a
typical FM transmitter and
receiver. Care shou ld be
taken not to overload the
input stage to the tran smit
ter. If the transmitted tone
sounds d isto rted, then addi-

converter up to 10 volts. A
gain of 100 can be obtained
by maki ng R1 = 1k a nd R2
= 99 k.

Cu rre nt mea surements
can be made by measuri ng
the voltage drop ac ross a
re sistor and t hen usi ng
O hms law to determine the
current. The amplif ier in
Fig. 10 can be used for cu r
rent measuremen ts provid
ed that the resi stor, throu gh
which the current is flow
ing, has o ne end grounded .
Fig. 11 is a block diagram of
a current-measurement sys
tem.

The 2-to-1O-volt li m ita
tion of th is telemetry sys
tem should not prove to be
much of a limitation. In
most cases, it is not neces
sary to measure completely
dc wn to zero. If it is. then it
will be necessary to add a
2-volt offset to the input of
the V/F converter and sub-
tract a 2-vo lt offset from
the meter amplif ier. Offset
ting tec hniques will not be
di scussed in th is article. but
will be left to the ingenu ity
of experimenters.

Fig. 10. An input amplifier.
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20 vo lts, then a z-to-t volt
age div ider on the inpu t
would provide a 2-to-l sca le
facto r on the rece iving end
(Fig. 9). In t his example, an
input of 20 volts would pro
vide a reading of 10 volts on
the rece iving end. The sca le
factor in this case would be
two. All meter readings
would be mult iplied by 2 to
give t he correct read ing.
While scale facto rs may be
anything, it is convenient to
use whole numbers.

If the maximum input
vo ltage to be measured
fall s below the 2-to-1()..vo lt
ra nge of the system, an op
am p de amplifier can be
placed o n the input as
shown in Fig. 10. As an ex
ample. suppose that the
maxi mum input voltage is
to be 0.1 V. The amplifier
would need a gain of 100 to
brin g the input of the V/F

,-

"" lit. lOOK

se&l.[ faCTOfl · _ "'_
"" IU
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Fig. 9. tnour scal ing.
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tern is outside the passband
of the receiver and trans
mitter being used, then the
range may be lowered by
changing the value of resis
tor R1 of the V/F converter,
according to the fo rmula
R1 = .75/C1f. To lower the
maximum frequency to
2500 Hz, R1 should be
changed from 24k to 30k.
On the receiving end, the
20k resistor, R3, shou ld be
changed to about 25k . Note
tha t R3 should be abou t 5k
less than Rl to allow for the
ad justme nt ran ge of the 10k
pot.

Input Scaling

The practica l telemetry
system can handle input
voltages over a wide range
by usi ng a sca ling circuit o n
t he input to the V/Fconvert
e r. For example, if the maxi
mum input voltage is to be

Fig. 12. Interfacing. Rep lace lOOk with 500k or larger, to
reduce output.

Fig. 11. Current measurement. Example: Assume R = l 00Q.
'M.... Xto be measured = O.OlOAmps(10 mA). Then VMMS =
0.01 x 100 = 1 vol t. The amplifier must ha ve a gain of 10 to
bring the VIFinput up to 10 volts maximum. The meter will
read from 0 to 10 mA.
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8080
6035 16,95
6039 19.95
8080A 3.95
8085 12.95
6086 99,95
8088 39.95
6741 49,95
8746 59,95
6755 64,95
8155 1195
6158 11,95
6165 29,95
8165--2 39,95
6202 45,00
8205 495
8212 2,75
621 4 5.25
8216 2,75
8224 295
8226 3 49
8228 4,95
8238 5,50
8243 650
6251 6,95
8253 12,95
8253·5 1395
6255 6,50
8255--5 7,50
8257 16 95
8259 14,95
8275 4995
8279 15,95
8279·5 16,95
8282 650
8283 6,50
8284 5,80
8286 6 ,65
8287 665
8268 24,95
8289 4995

T.V.
CIRCUITS
MCl 330 1.89
MC1350 1.29
MC1358 1.79
l M380 1.29
l M585 .99
l M741 .29
l M1310 290
l Ml800 2,99
lM l689 2 49

6800
6800 11 .75
6802 17.95
6809 37.95
6810 4.60
6820 5.75
6821 6.40
6828 9.95
6834 19.95
6847 \ 9.95
6850 5.75
6852 5.75
6875 6.95

2560 12.85
3242 995
1771 24.95
AV5-1013 4 ,95
TR1602 4,95
IM6402 7,95
8T28 2.49
8T28 2 49
8T97 1.69
8T98 1,69
1488 1.39
1489 1,39

Z60 9.95
Z80A \2.95
Z808 19.95
Z80·PIO 7.60
Z80A·PIO 8.60
ZSO-CTC 765
Z80A·CTC 8.65
Z80·QMA 18,00
ZSOA·DMA 25.95
Z80·SIO 21,95
ZSOA·SIO 25.95

Z80

6502

MISC.

6502 10.95
6522 11 .95
6532 19.95

l 00pca

2.29
.95

1.15
2.49
2.79
2.85
3.10
2.95
3.95
2.65
2.35
2.00

'''''4.75
4.75
Call
6.95

10.95
8.95
Call
Call

29.95ea

19.95ea

4.95
4.95
9.95
7.95

12.95
9.95

19.95
21.95

2.49
.99

1.29
2.99
2.99
2.95

8/29.95
8/24.95

4.95
8/21.95
8/19.95

TMM 2016
16K STATIC
200n5

64K DYNAMIC
200"s S INGLE

SUP PLY

RAMS
(450n5)
(450n5)
(450n5)
(450n5)
(450n5)
(450n5)
(200n5)
(300n5)
(250n5)
(150n5)
(200n5)
(300n5) 8/18.99

EPROMS

( 1U5)
(450n5)

(5v)(450n5)
(5v) (450n5)

2716·1 (5v) (350n5)
TMS2716 (450n5)
2732 (5v) (450n5)
2532 (5v) (450n5)

8164

2101
2102·1
21L02·1
2111
2112
2114
2114L·2
2114L·3
4027
4116·15
4116·20
4116·30

1702
2708
2758
2716

LS SERIES
14LSOO .32 1 4L$155 ' .'9
] (LSOl .28 74LS l 56 ,95
74LS02 ,38 74LS151 ,79
74 LS03 32 74151 58 ,82
74LS04 .35 74LS160 .94
7(LS05 .28 74L5 1Bl .99
74LS08 .38 74LS162 .99
74LS09 .36 14LSt63 .99
74L510 .32 74LS164 .99
74lS11 .2974LS165.99
74L5 12 .29 74 LSl 66 2.40
74L513 .38 74LSl68 1.19
74LS 14 .99 74LS169 1,79
74L515 .35 14LS 170 1,89
74LS20 .26 74LS173 82
14LS21 ,30 74LS174 1,19
14 1522 ,34 14lS175 1,09
74LS26 ,40 74L5161 2.19
74LS27 .35 74LSl90 1.15
74 LS28 .39 74LS191 1.31
74LSJO .35 74LS192 .88
141532 .39 74LS193 .98
14LS33 .54 74LS194 1.80
74LS37 .78 14L5195 '.39
14LS38 .3914LSl96 .82
74LS40 .2574LS197 .82
74LS42 .79 74LS22 1 ' .28
74LS47 .78 74LS240 1,89
74LS48 .78 74LS241 '.89
74LS51 .35 74 l S242 1,89
74LS54 .35 74LS243 189
74L555 .32 74LS244 1,79
74LS13 ,« 74L5245 2.89
74lS74 ,48 74L5251 1,32
74LS75 ,58 7415253 89
74lS76 ,50 74LS257 ,89
74lS78 59 7415258 ,89
74LS83 ,90 74LS259 289
74 l S85 1,23 74lS260 ,68
74lS86 45 74l52fl6 ,68
74LS90 ,70 74lS273 t ,69
74lS92 82 7415275 3,39
74L593 .71 74lS279 .59
74lS95 t.tt 7415283 1.03
74LS96 .86 74l 529O 1.25
7415107 .43 74lS293 1.89
74lS109 .49 74lS295 1.09
7415112 .48 74lS298 1.24
74L5113 .48 74lS352 1.59
74lS11 4 .55 74lS353 1.59
74lS122 .55 74lS363 1.39
7415123 .99 7415365 ,99
74lS124 299 74LS366 .99
74lS125 ,99 74L5367 ,99
7415126 88 74LS368 99
74lS132 ,69 74L5373 1,85
74L5136 .58 7415374 1 81
74lS138 ,79 74L5377 1,48
74L5139 .79 74lS385 1 90
74lS1 45 1.19 74l S386 ,65
74L5148 1.39 74lS390 1,90
7415 151 .79 74l S393 1,90
74L5 153 .79 74lS395 \ ,69
7415154 2.39 74l S670 2,20

7400 SERIES IC SOCKI;TS VOLTAGE REG's
7805T es 7905T sa

"00 " '''' rs 74123 ss 8pin ST 1011.29 8pin WW sa 7812T .es 79121 ss
7402 is 7472 zs 74 \51 ss 14 pin ST 1011.49 14pin WW es 7815T es 7915T 1.19

"" ." 7473 " 74 \53 ." 16 pin 5T 1011.69 16 pin WW es 782 4T ss 7924T 1.19,,,. es 7474 as 74154 1.49 iecto sr 1011 .99 18pin WW ss 7805K 1.39 7905K 149
7407 as 7475 " 74156 es 20 p in 5T 1012.89 20pin WW 'W 7812K 1.39 7912K 1.49

"'" " 7476 as 74157 ss za orn 5T 1012.99 22pinWW 1,39 78105 es 79105 "7410 ta 7483 es 74161 " 24 p in ST 1012,99 24pin WW 1,49
78112 es 79112 """ ts "'" as 74163 " 28p,n 5T 1013.99 28pin WW 1.69 LEOS

'''' rs "'" " 74164 es 40 p<n 5T 1014,99 40 p in WW 1,99 78115 sa 79115 ."
7432 as 7491 es 74173 1,39 ST = SOl DERTAll WW =WIREWRAP T = TO-220 K = TO·3 l = TO-92
7440 " 7492 sa 7417 4 aa JumbO Red 1011 .00

7442 " 7493 " 74175 sa JumboG'een 611 .00
7445 es "" " 74176 es JumboYeliow 611.00
7446 es 74100 1.19 74192 ." LINEAR

5082-7760 ,43'CC .79

7447 es 74107 " 74193 " MAN74 .3' CC .ss
7448 es 74121 " 74196 ." CMOS MAN72 .3'CA ss

l M30W .34 lM555V .39 lM141 4 1 59

"'" as "" W 40 70 "
l M308V 98 l M556 .69 l M1458V ,69

«c as 4025 as 4071 "
l M309 K 1,49 l M565 .99 l M1 488 1.39

74S00 SERIES """ zs 4027 ss 40 72 "
l M311V 64 l M566V 1.49 l M1489 1 39

,,'W " 4040 '" 4081 aa l M317T 2.29 lM567V 1,29 l Ml800 '" DIP
74500 745124 3.95 745288 4,75 4010 " 4042 ss 4093 ss l M318V 1,49 lM723 .49 l Ml889 2,49

eo 4011 as 4046 '" "" 2,49 l M323 K 4,95 l M733 .98 l M3900 sa SWITCHES
74502 eo 74S174 1,49 74 5387 5.75
74504 so 745188 4.75 745471 1875 4012 za 404 7 249 ssca ss l M324 59 l M74W .29 7$45W ss

4013 " 4049 " eoe 3.95 l M339 ,99 lM747 .79 MC1330Vl ,89 4 position ss
74508 .ec 745195 1.95 745472 18,75
74537 " 745240 2,95 745474 19.95 4016 sa "", ea 74C04 ,39 l M377 2,29 LM748V .59 MC1350V l .29 5 position 1.02

74574 .80 745260 1,80 74S570 ''''
4017 1,19 aoeo 1,39 74C141. 49 'M"" 1,29 l M1310 2.90 MC1358 1.79 6 position '"

745113.79 745287 4,75 745571 7,80 "" '" sose "
7 pasHian ""4023 as aoes as V ~ 8 PJN 8 posilion 1,14

master charge
-, .,..... ..

•
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INSTANT SOFTWARE DOES
BASIC PROGRAMMING

ASSISTANT
The BASIC Programming Ass islanl ul i l ity

program helps you to code and debug BASIC

programs. Wril lng and debugging can be a

frustr<l llng, nme-conscmtng process, espe

c l<llly for leng t hy p rograms. BPA helps you

ccmror and tr<lck th e vertebres. BASIC words,

<lnd line numbers In your prcgrerns. It reduces

the l ime and effort needed to get a program

running properly.

BPA does th ree things for you :

I . BPA will list the vertebles used In a BASIC

program . You can have BPA list only <l perttc

ular variable, l ist .all the vertebles, or list all

rhe multiple letter venebres th<lt begin with <l

specif ic lener . If you wish. II w ill <l I!>O Iisl Ihe

line numbers where eech veneure appears.

Ihe vartabte -rype symbol (string, integer ,

single, o r double precision): whelher or not

the venetne is <l d imensioned <lrray: <lnd

where the variable is changed .

2 . BPA will produce oil c ross-retereoce IIs1o f

l ine numbers for GOTO's, GOSUB's, .and If

THLN stetemenrs.

3. BPA will li st the line numbers where a

selected BASIC funCl lon w ord (such .as INPUT ,

PRINT. etc .) Is used. Opt ionally, II lists only

the lines where the BASIC word appears with

<l spec tned vertable.

The minimum system required for BPA Is

TRS·SO Level 11 rek compurer. although It will

operate on th e 32K and 48K versions <lS well

.as In Disk BASIC (b o l h fRS ·DOS and

NEWDOS).

Order No. 0203R $14.95.

HAM PACKAGE I
Use th is versat il e peckege to solve many

problems commonly encountered in elec 

tronics design . It 's toea! for t ectmfctans who
musl lrequenrly .apply fund<lmenl<ll electron
ic tormutas.

OtIm's Law- Easi ly performs cercuteucns In
vo lving vcteege. c urre nt, reststeoce. <lnd
pow er.
Series .nd P.r.Uel ulcui.ltlons- flnd the

value f or cepecnors or res istors in parallel
01 series ctrcuus.
Voit.se Droppins And Volt.se Diyldina
Th is will give you t he value of <l dropping
resist o r and the e ffect ive restsrance of I he
toed .

HOME ELECTRONICS
TROUBLESHOOTER

--~--
~--~"-

from your d l!>k (depending OIl how IT\i\ny dl!>k

drives you have}.
The program MS buill-in edillng features

IMI he lp you keep your log book up-to-dale.
There's also a command that lets you out

put your log entries 10 a printer for h<lrd copy.

In that next QSO, knock their seeks o tt with

your Inf<llilble memory. (TZ)

No. 0151 RD S19.95 Disk.

PETERBOROUGH, NEW HAMPSHIRE 03458 603-924-7296

If you're still designing Circuits the old

rilshlo ned WilY, let the Elect ro nics I package
Introduce the latest wi!ly to go:

Tuned Clrculls a. Coli Wlndlns - Deslgn
t uned circuits for eudtc and radio f requen

cies. This two-part program wUI find the two

missing vetoes from any two of the follow
ing: frequency. cepecueoce . Induc t ance, or

reactance . The coil-wind ing sect ion will
carccrete the number 0 1 turns <1nd w ire
gauge required f or a ct cse.w ocno. air - , or

atug- t uned coli from the toc ucr e nc e.
d tameter , tengtn, and permeebnu y o f the
coi l.

SSS TIme.- On:ults- Timers, bot h mono

st <lble (one·shot) and <lstClble (csctnercn.
C<ln be e<lsily designed w ith Ihis two-pert
program . The p rogram will arsc draw a co m
ptete scnemanc on the screen of your
TRS·SO.

LM 381 Pre-Amp DeslSn- You too can
qulckiy design <In IC preamp. With this pro

g r<lm all you need to do is enter the p<lr<lm
eters of the perforrnence you wa nr , <lnd the
program does the rest - right down to draw

ing a detailed schematic of your circuit on
the screen!

Order No. 0008R S7.95.

QSLMANAGER
Did you remember to send a QSL card to the

op you worked l<lsl week? Milybe you sent a
QSl. bur can't receu getttng one in return. The

QSL Miln.ager program will help you ser up a
compuee ru ec log book for Inst.ant access t o
your records.

Milke complete log entries wh ich include:
dare. l ime, callsign . nerne, oeoo. both the
Senl <lnd Received sign.al report s . lhe mode,

QSL sent/received, <lnd any ren"lclrks you mdy
want 10 eoc.

No more fumbling w ith index ceres during.a

QSO, because the QSl Miln<lger nes <l buill-In
search funct ion to jocare aod dlspl.ay tnto rma
tion on .any censtgn In your records. You can

even list all the QSO's for <l p.artlcul.ar date.
t ime, band worked, mode or <l specific slg"",1

rep ort . Up to 1400 entries cen be eccesseo

ELECTRONICS I

W ith OUf latest in HAM recno. electronics ....nd

utility programs, Instant Software proposes
to ; I ) o rS<lnize you 2) keep you up-to-date 3)
sotve your mtcrccompcnng problems (w ell

some of them) 4) enllm",!n you, end 5)
seve you money. Sound too good t o be true?
Reild on!
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re"lnc

TR5-Tests
TRS-Test s: th ree TRS-8 0 cnageosucs w ill

tell you if there are any p roblems wi t h your
comput er . This mac htne-Ianguage ut ility

checks Le vel II ROMs for dropped or detec
nve bit!> by performing 128 consecutive
Check sums on each o f t he t h ree ROM chips.

The Keybouoce t est helps to identi fy dirty

or defective keys.
The RAM test tells you i f your computer h<1s

a defective RAM chip. and will ident i fy the
ch ip accordtng to the srandard TRS--8 0

schem<1tics.
Whelher you repetr computers for <I- living

Of OIlly w ant to check out your own computer .

you need TRS-TESTS. (ll)

No. 0 184R 59.95.

Are you t ired o f working around 311 of t he
Hille "obstacles" thClt e re built into your

TRS-801 Ever wish thar there W<1Ssome w<l-Y to
"repett" Ihose imperfections?

Well here It ls! The Dync!mic Device Drivers

package I\Cls ClII of these features.
P'rosrAmnwblt' Key Debounce: Your keybo.:lrd
C<1n be- " t uned" to your t yping style .

h osrAmmAble RepeAtJns Key Function: [ very

key hClS a repeat fuoction .
lOWet"CAW ModlRcAtion Support; Your have <1
choice of standClrd o r shift-lor-lowerC<l-se tee
ters . (A lowercase hardware mocmceuce
must be- inst <1 l1ed.)
letter ThAn NOl h lng Gr.-.phlu: Gr<l-phlcs

cnerecrers will be- converted to the closest

ASCII character .
P'rtntet"/S<reen A....o Switching: If your prin ter

is acctdematly turned off. your program

won't bomb.
P'rogrAmmAble P'rlntet" FCM'm'li Control : You

control the form<l-t for printer output .
P'rogrAmmAble KeybOoird Lo<:k: Only you will

know the secret code to unlock your key

board .
W ith the Dyn<1mic Dev ice prrvers package.

you can look forward to w ork ing W ITH your

TRS·8 0 , Instead of against II I (T I )

No. 0228R 519.95.

DYNAMIC
DEVICE DRIVER5

FREQUENCY

nt

All these progr..ms Me Model III
comp.t1ble except B.ulc Fl"ogr..m.
mlng Asslst.Ant.And Dyn.tmlc Device
Drivers.

ELECTRONIC DESIGN
CALCULATOR

Elec t ron ics is <1 busy a nd creanve fJeld . tven
the best rec tmtc tans and t hec re t tc tans C<1n use
some he lp with the myr iad cafculancns neces
sery to deve lop new products. Tha t hel p has

arrived !
The Hecrrontc Design Cal cula tor from rn

st <1n t So ftw are ma kes your TRS·80 t he

hardest worker in your lab (next to you. o f

course).
The uecnonrc Design Calcula tor br ings

cozens o f compte.. catculanons down to sue
In seconds. It C<1n calculate two 0 1 the l o ur

possible values o f Ohm's Law for A.C. <1nd
D.C.. given t he other two . It can also produce

cetcuteuons fo r reactance. reson<1nt frequen·
cy. resist o rs <1nd capecttors In pa rallel <1nd
series. frequency and wavelength . decibel

to rm utes and over t wo dozen others.
Free yourself fro m the drudgery of endless

CCl lculClting . M<lke your work simpler and

more accurate with the Elecrrontc Design

C:1lcuICl tor. (T I )

No. 0204R 59.95.

IT WITH

TO ORDER:
See your local

Instant Software dealer.

If these packages are
unavailable, order direct.

CALL TOLL FREE
1-800-258-5473

Orders Only
In New Hampshire Dial

1·603·924·7296

IT I ) =TRS-80 M ode l I. Leve l II. 16K RAM .

(T2) =TRS·80 M ode l I, Level II 16K. Exp.m sio n Interf<l-ce 16K + I disk drive .

PETERBOROUGH, NEW HAMPSHIRE 03458 603-924-7296

RIC Time Coniit..nt..- Thls sec tion w il l
ce tcutere the resist ance , cepecttence. o r ,tie
l ime dela)' of an RIC circ ulI.

Dipole ..nd V"gl Anlenn.l.l-The~ t wo pro
g rams w ill compute t he dimen sions o f <10

antenna t o you r e xact frequency oimd g ive
you en on-screen display-complete with all
measurements! (T I )

No. 0007R 59.95.

AMATEUR RADIO ADVANCED
CLA55 5TUDY GUIDE

Now you can use )'OlJr f RS-BO to help you
prepare for your Ad v olnc ed cress license test .

You c...n l ake 100 S<\mph~ questions ~igned
10 test your knOWledge of au me areas of skill

requir ed 10 be an Advanced Class operator .
The Study guide snows you. besed 00 how you
answer the questions . which knowledge ...reas

you need to examine more closely. while II
fa miliarizes you wit h the form3! o f the exam

given by the FCC. The program will serve t o
see how well prepared you cu e for the exam.
<1nd ho pefull y . m<1ke th e exam eesrer for you .

It will not rake t he ptece o f hours of dedtcared

study. bu t it will help you determine w hen you
are ready to rake the e xam . This progj-arn is <1

valuable too l for radlo <1m<1teurs str iving to
upgrade their licenses. (T I )

No. 0252R 514.95.

~
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Richard J. LII I~

4802 Fifth A l.'f!nuf'

Pitl5bllrgh PA 15213

Rallying the HP-55
- gentlemen, start your calculators!

r ., 0"

( "0.' )

. . . ... "" lOot

.- .'I."''''' .''''''0'' ......

<.... . . , ' 0
to........ . .,...
000 ' 0<>" ''' '''

T...,,-
0 ...... ..."",.... ........... ..u._....

-rr

Ol.pl.y '"L1~ c.... Enl,., Commenl •
00 KEY IN current odometer reading and puncll RlS.

" 33 STO Saves current cdc tor use as ne.... base cdc 10.
02 " 7 possible c llange in instructIon speed,
03 ,. RCl Compares instruction speed Irom las' calcul. !ion

'" 09 9 ....itll current instruct ion speed in R8
oe ,. RCl (see instruction H) t o determ ine it a new
06 06 8 " target mph' has been encountered , If none,
or 32 , program pointer jumps to step 19.
06 -" GT019
09 33 STO " steps 03-07 detect a new speed in R8, Illis
to 09 , sequence resets tile data base. 'rtue nas tile
t t " RCl eftect of terminating a rally section driven
ia " • at a given speed and seltlng tile le,mination
ia 33 STO mileage and TARGET TI ME as t il e base tOI tile

" ot , section at a new speed. Tllus . each section at
is " "el a gi ven mpll is treated, in elte<:t. as a

" 03 3 separat e rally "leg:' Tllerefore. encountering
H 33 STO a speed clla nge must be tile occasion fo r an ado
te 00 0 entry and program ru n. See instruction H.

" " "Cl Sleps19-22 save current ado reading in R3 lor
20 or 7 use in tile next calculation il it entails a

" 33 STO chanqe in instruction sp...ed.
22 03 3
23 " "Cl Tile base ode at tile beginning of tile current

" 00 0 instruction speed is recalled and subt racted
25 " Irorn current ode leading and tile result converted,
28 ,. "Cl using factor in R6. t o ral1ymas ter 's
27 06 e cdc standard.
za at •
29 ,. RCl Reca lls latest instruc t ion speed and divides i'
30 06 8 1'110 miles traveled 10 determine propel time

" " • elapsed since last speed c llange.
32 32 , Time elapsed since last speed cllange is converted
33 " -H,MS Irom decimal t ime to l ormat HH MMSS.,.

" '" Set s lou. decimal places to ensure 'hat .esult
as '" • will be d isplayed as !'iH.MMSS.
36 ,. RCl Recalls base time l .om lasl speed c llan~ to be
37 or , added to time elapsed to der ive TARGET TIME
38 "

, I Of ideal a"ival at curren t eoe l eadIng
39 .. H.MS... 33 STO New TARGET TlME ;s saved in R.& IOf use II OlIxt.. '" • calCulation involves a speed ctl.ange.

" - 00 GTCOO Pointer returnee to step 00 fO! nexi calculahon .

ea ,. RCl This auxiha,., program. accessed by key i"iil.. 06 e GTQ.t3, will convert an inst ....CHon sheel

" " • mileage 10 you. odCl's equ.vatent . It.. ,. RCl accommodates "avillat ion erlors (see

" os e instruction K) and cars w,t hOut a triP.. " • odometer. Ca lculato. returns to ma ster

" - 00 GTCOO p.ogram tOf next TARGET TIME calculation.

Program listing.

r - - - - - - - - - ....., ,..... ', YO• • ••""'.'0 :--L ..J

( n ... , ")

T
I

. .... <_ ...
U'OU '000 .... ,.. .
0" ...",."..

~l,~!I.. r".· .... .....00 ,....". ............. ,....., " ...
caLtUL• .,O..

' ''''''' ......'... I' 0 • • Ln .........

J ~to.~ 'E • • • • •
00 ". ."....... "..,

". t 'LWCO ti""- >

'Y-
. '"'0' "'~ E ' « ....0
$ ,..0< .. t ... . 0
, • •• • • '''' 0 ......
Y'. to.Et lOU '
" . ,,, . tlY. , .."'
" .. . . ... c•• • • •

r
'00 .L . 'OL ', """0li Y' ,,,.« ,0"
" IoU c••••" ' 0
To f " Y, ."'H(O
Of "0 "" •••" <>u ,
...t( • .. . . . 0'

l0'0'" cou.'
000 $to ....

.0" _
~ l," LO '• ' Et .'.,.

,
L , . " U"" O ....t

Reitvbuster flowchart.

, ........ '0 "".",~L...________ '" _, ..
" 05 ..

Auxiliary flowchart.

M any of the ham radio
operators I have

kn ow n a lso rally their
sports ca rs. There seems to
be somethi ng of a kinship
between the precision re-

quired for rallying and the
technical affinities o f
amateu r radio.

Here's a program for
your HP-55 calculator
(which can be adapted to
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I4664 1 2 2248
" "'" 2:22:48' same 'eadOul n your lasl CillcvlailOn be

lora _ ,ul"ed YOU w... IosI ' fYou were probably .... tel'>
i"tl the HP·55 do Its atv lf ,nst u d 01 wat ch,ng 'Of ctUft ' ) bul
now you ' w.,Ch reads 2:2'&.18. ilnd it' s c le. ' thai YOU nave
t,me fO m. ke up. 3.5 m,nutn (3:30'1 10 be e..ct . ItIoo.tgn
In. r. ·. no C,i1ICill need y. t 10 d. t..m,,,,, )vst hOw bad ' 1'Ie
",vatio n 'S. Belle, 10 w.,ch fo' clve. "'.n '0 be puncn'ng
HP·55 bu ttons just now! 11'. s vlllci.nl ' o ~ now lhat you',..
behind. and thaI ilS yOlO calch lO p, you r I-I P·55 ovt pul will
beg,n to look mOfe lika vou' w, is lwa tc h lime . So vov con·
tlnue. d".,no fa s le< Ihan In. ,nSl,uCllon m'leag.. in .n .,.
tempt 10 c . Icll lOp " nd YOU cillculal". ......Iva lly

14610,1 2.32'54 2:3:UO Ha y,ng gone SO
mph .,nca p;e~,ng

UP I.... 'OV le
.gain. now you'"
only :36 lat e.

Bv' 1'Ie... while st,lI :36 be~,r>d i<laal lime. you _ . clva
Ina l commands a . peed c~.noe. Sinc e a tenlll o. a mil. hn
passed since yOlO' cllcula lio". yoo rvn anol he r ana (Iollow
InO insl'uc"on H):

14670.8 2 3~

You don" bol he' to compa re tn is wil~ your wa tc h. kn-ow
Ing you .,.. behind .nyw. y. Bvl yoo 00 KEY I'" Ina new in·
s t, ucl_ speed o. 25 .8 mph and STO' . ,I .n RB. N..... yoo c. n
do .nol.... ca!culiluon .o cl>ec~ you' . 'atv.:

t.t811.0 2,3333 2:33:52 Good' "'ow _ ',a
only .19 _'nd
achadule. Rvn
JUs , .bli la s ler
Ih.n tna 25.6
called lor. a nd
soon yoo' ll b..
fine ,

l a613 .1 2.3Il.J 1 2:3829 G' ast ! In Ine Inl
2.1 m,le. yOlO no,
only made UP you'
oelOCi8fl<:y 01 :" .
bul you"e now
'vnn,ng allead by
2 aec:onds

Allh,. POtn' . you ...lIla , na t yOll< HP·55 ~as not only ~epl

you con.l.nlly in'ormed 01your slatv•. bv' it al.... has d,.
coon led fhe ef'O r mll"ge a nd Is 51111 gi.'ng you '.svlts
based s triCtly on input from you, odom..'", read ings_ witll
no need ' or yOlO 10 adl vs!! (II II cov ld only s pot Ih.. Clue.,
too!)

Now you come vpon .n toeuuctrcn which 'e ads , " AI 41,4
accvmul. ,ed mlleaoe. Iv,n lelt ." He ' . ·•••,tua hon wh..a
you need 10 ~ n..... ...""1 tha I "a t .• " I. on you' ca, 's
odomel... No Il'oblem. KEY I" g GT~3. you lhen "'EY IN t""
41.•. • nd gel as reaOout. 141114.9860. Th,. 'ounds 10 lil67!>.O
AI Iha' odD '..0'''0. you ....~. yov' lBti Ivrn, Its you do. 1'0"
, vn .nol.... ChBC~. ~now,,,o lha ' you, HP·5$ has , ..tu,...., '0
slep 00 and ,s ,eady tOf. TARGET TIME c.lcvlalion,

14615.0 2.a259 2:.2:56 yov·,.. ",nning
.1'Ie.d :03

Now. Sli ll mo. inll a t th.. lales l ,all y ,nslrvc"on speed 01
25.6 mph. yOlO 'ovnd a be nd a nd Slllht Ihe ,a lly'S fi,s l c hee ~·

point. Foot off Ihe oas , yOlO coasl In . nd rvn a ca lcu lation
JUSl ae yOlO a ,e s topwatched in bylhe Cl>ec kpoinl capla,n,

t4615.3 2.a3.4a 2:a3:.a G'eal' No points
h....' (II should be
so u s y')

'n ll'8Chce.o' <:c'...... t",, "you" ,n Ih'. ... erciseshouldbe
Ihe ,.11y naytgalOf. whOm.nages TSO w~'''lhe dri_ d'ifts
and walChe$ lOf c lues. And wh,le , n,s a .erclse s-.. .""t
t... HP·55 program can . ccommodat.. a ,.11y ca, w,Ih no 1' 1(1
OOomater . II'Ie nvmt>er. w'" vsvally be less compla . in a
,ally·aquopped SOOfts C.r . Elthe, wa y, I.... program ~a ndjn

. lIth" nvm be,-c ,vnch,no IOf yOlO: mil••g. conye,s;on•.•e.
cumul. te d mlleag. a"ors ,a nd ,eyers" m,l..aoe con.e,s ions .

ana lae, re mlnde" "'...p yOlO ' bana, 'es c harged'

Ode ....... RNOouI You, W. ldl Statu.
t"635.1 1.1820 1:1820 b aclly MOhl (il--...."1.c63l ,1 1,25t8 1:25:09 o.""ng 'as' (1

MCOfI<lS).
1~8 r.aaoc 1;32:59 Rvooing 1 HeOOd

'nt.
1. 6ot1,5 1. 352~ t:35:25 A" ,yedllere 1 see·

o"d lal e,
At ln iS poln" your Instrvc llons tall you ,nat yoo·... lin·

Islled the calibralion IOn.. and lha t It . lota l l.nOlh Iln bHn
....ctly 10.0 miles. You del..rmi"" Illal you' odomel.' h••
.....svred 1 ~ ls di.'.nce.s 9.9 milea fby 1....1"0 your Cvr·
'enl 0<)() , u d 'ng .nd sub"set lng Ihe COfll t. 01AStrom iI,),
" OlIOw'''lI lnstrucl lOn " . you n<>W dlYM;le you' ca,'s 9.' by , na
ra lly...." ..·s 10.0 .nd t'nd the ca llbf.,ion laclOf i• .Qt.
...hich you STOre in Re (. ' ."ng ' he 1.0 you use<! ," instruc·
lion El.

Baing. peflec"on,., . yOlO n..... recompul. Ina "'51PDf"on
0' th. ,.lIy. whic h yOlO . n .mpted ' a rvn .'22.5 mph . YOlO do
Ihis by . gain KEYing IN yov r odo of 146ot1,5 ano pvnch ing
RIS, Now fhe correCle d ,..adovl gl...a yOlO this info,m.tioo:

14641,5 t.3540 t :35:.5 You, ala lvs is Iha l
h..ing , a~en 20
MCOfIds 10 " 0u'.
' he c on_ s ion
' . ClOf. you'.. )us l
:O!> _Ind sc__
ula. T... readOul
..y. you should
hay••"'yed ....e
. , 1:35:40. ilnd
yoo' wa tch "y.
Ihe l,me is
t ,:]5:45.

Now nayloat lng a cc ording 10 ,na c lves tn Ih.. ,a lly tostruc
Iiona. you conlinue on., 22.5 mph and Ch&Cl< you r p'OIlress'

146ot1.5 1.51SO 1:51:45 YOU ·... o ained 10
MCOfI<lS. "",~ ,ng

up lhe 5 you w...
bel'lind ilnd add
ing a ....'g'n 01 5

1"6$1 .0 2.0115 2;01:10 S' ," rvnning ' n' 5_.
A b'l ' vrlh.. r on . you .ncoo nle r • s peed c ~a noe (lolI..... ,no

a ' ally In!t'ucllon Ih.t says "At sign DONUTS c~ang.. to 36
mph,"). Ha. lng ,ellea..ed c . re fvlly '0 ' thi•. yOlO now fo llOw
ins ,'vction H wilh d,spa fc h. an lerlng yOlO' mil eage 0'
t 4653.5 .nd oettinll n o v, pvt, 2.0759. H••lng done this (and
_,no lnal yoo" e . liII5 saCOr>d Sa....Obeciluse yoo , w.'c~
' ''.0.2:01:54>. you KEY '''' th.. new s peed (361 ilnd STO,.. II ' "
RB. Now you' Slillv. ChaC~s y;e.ld In,s ~ 'nd o. 'nIOf.... llOn

146M.5 2.1121 2:11:18 S' ,II a!>-SI!'COf\<l
....' gin.

1~.O 2. t856 2:18:52 Ma ,o ,n 'educed fO..
1468.2.3 2.22.a 2:22:42 "'..... run" 'ng la s t

:CIll. a 'ea....nabl.
m·,o,n.

Svddenly yOlO re. I". , beeav se ,he ins lrucllons JVS I don'I
ma~e s . nse a ny longo r, thaI yo u mined . Iv,n c lue a nd
you·'.oll COlO rs.. ! "'0 matte'. fo' you' HP·55 wilt gel you out
01 Ih,. pinch. ReyefSing COlOr.... In a handy drl . ......y. you
no' . th. t you' 000....'.. ' .alis 14664 e KEY lnal INtO Ina
HP" . d.splay. and pres. ENTER. N..... you w.tc~ (mor.. ca,.
' vlty III,. IIm"l lot the ' lOrn clue and d,....... il. As _ do.
you KEY IN your new odO reading 01 14685 8. Ili. Ihe minus
~ey. • nd _ a readOul o . - 1.2 . KEy ,ng CHS gets ,tIl 01lhe
pes~y m,nva s lon• • r>d then you double Ina l Ilgv'e (2.• • '0
2 e . wh'Ch is Ihe a .acl er,ot you·... made. FOllowinll inSlruc·
lion K. you now KEY STO .. 0. STO .. 3, STO .. 5.

"' ow yov ',e ,unning b..hind schedu l. , Oby,ovsly, bvl now
much? YOlO ' HP-55 will lell yov. Gi... II you, odo me le, non·
pU I. and 11"11 lell you whall ime If shovld be!

RO Ba'" 0d0 reading
Rt B. M I,me
R2 A••,lable «_ beloorl
R3 sa.... latnt odD
~ sa_ TARGET TI ME.

S.mple R.lly
R. lly lnstruc'lOtt. in h.nd. and ha.,no . ync h,onlzed YOU'

dtg".1 wrlstw.tch . " h lhe ' .lIy.... . ...·•. you p,epa'. 'Of
Y1CtOfY by 100lOw'ng Ion'''ucl ion. It Ihrougll E. All.. (It)

loading tr.a P'Oll'a.... you (B) STOre you' .ssigned .Ulfl"tg
' ,me o' 1(19 PM in RI •• 1.0900. and 1CI STOre in R8.nd R9
Ih.. f" .t . peed catlad tOf in Ihe inSlruchons. • hieh I. 22.5
mpl! Then (0). you STO,.. you, beg,nn,ng odom,".. 0'
'~ , 63f , $ in RO. R3, and R5. Fina lly (E). you STOre 1,0 in R6.
P' ee in ly II t :09 PM. yOlO' ,. flagged onto I ~. roul. , wnlc ll
beg ins wl,lI a ca ll b' a lion zone , oHan 10 mile s In I..nll 'h.
Soon. yOlO bell in cMc~lno yovr st . ,us:

Ii TYPICAL RA LLY
hi Senin; Out

A. LOMl PfQ9,am, MI 'I<;h 10 RUN , and key BST.
I . $To.. -,our assiQned ".rt,ng " .... In AI . asClOck II....

,n lormal 1iI-i ,I,!l,(SS. or 00.0000 " you '•• using. atop
....tell ,

C. $TO<. in R8 II'I(J R9 1fMl initial ISliQned s peed hom II'>e

'111'1' Instruction all..'
D. STO,. you, begInn ing odomete' reading in R<J, RJ, amI

RS, ThiS w i ll btl 00.0 'Of . t, lp odD. but rD. a car w ithout
onl, Cl n be any number a ppea ring on 111&odomele<'

E. $TOt. 1.0 in R6. (see in s l rU<:l ion F.l

Upon C_ " l lrog Thol Calltl<allon Fl un
F. STo.. II'>e Odome.eo con_soon laclor in Reo. Th;a Is

oe<,wed by , ... 'ormula

"QI,I' <;,U's odomM. ,eading "'__ . ,• ,.",.._SIOfI a Clo<

R. llym;>.' ...... ;naUuc!ion odo

R~i. ' ....
fI5 Beginning 0d0
R6 Con_.1Ott tacto,
Rl c.."....IOdO
R8 'n.trUCllOtt speed
R9 sa.... Iall ,nst ruct lOn.-

R2 I• • •• ,I.bl. 10 ~..p ',se~ at a<:cumvl.ted poinls , Alt..
inlll.1 .nt ,;a•. no,m.lly only R8 (.peeo Changes) i. h.nd
ente'ed. All otM' ' eg;, te.. a,e upd ated by "'e pmo,.m. bul
RO, R3.•nd R5 sre atec mod ilied by . dd lng e rror mile. (s..e
inst' uClion K).

Nota, For a,mcha i. ' a. 1 runs. almply use 1,0 in R6.

During Tha Rally
Q . lI . ep tr ac k 01 YOU, status. Simply KEY IN you. cu"enl

odD '"adong and punch RlS. D,sPlayed .null ' I yo ur
'ARGET 111,!£ 10 that mile all"

H. W"." .ally inatructiOnS reqUire. epeed cl\anlll. 1,,*1
II EY ' ''' YOU' c,,"...I OdO.nd punc~RIS. This gr... you
• TARG ET TI ME''-1 fot Iha' "..~ and «mor. i....
PQf1.nt) r.-. I.... <lal. baH 'Of calc"lahons 10 be"""'.1 lhe .- .peed. T,.." IIEY I'" lhe new~
.ncI STOre it in Re.

L A••'It, .ny HP·$$p,og,.m. you c.n.xl...., ban..... I"e
by ~.yl ng th.deelm.1 point 'o Q""'c~ Ih.displ. y. BlOt.
pn.u Cl x belo ' . yOu' oe.t odo enlry: il yOlO don 't
yov' lI bo onlering .325 InSIe .d o f 32,5. lor e . ampla ,

J . It yOlO wisll '0 con . .. r' . n insl'uc Hon mlieage 10 yOlO '
c.,'. odo. KEY GT043, TIlan KEY IN the Instruction·
......, hgu,e .nd punch RlS. Calcul. to< .vlomat,cally
" ' lOrn. to OO'ot 1'0'" nexl TA RGET TIME calculat ,on.

K. 'fyou find you·... made a badlv,n.nd must bac~I'ae~.
<leI......ine Ihe 10'.1mileage " 'Of fv 11)I double you<
bac;U,act< dlSl.ncel.nd.dd it 10 I 0d0 H tllng' In
RO. 10. • nd R5 by ~",'ng if in'o I.... d••play .nd pr.....
ing STO .. 0. STO .. 3. and STO .. 5. A' "'' doing t~,•.
you can con"nu. 10 enlef mil6al/8S as lhe y a ppes, on
YOU' OdOmele' .. thoogh you'd made 00 na.igahon ..r·
'0'. Reado vi will . how Iha l yOlO h• •• ••pecllic .mounl
01 time to ma ke lO p. COm ....lon. using InslrucHon J
will . 1.0 be accommodaled,
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other programmables) that
will he lp you hi t those rall y
checkpo ints on the nose.

Si nce road rallying is a
time-speed-distance (TSD)
compet it ion in which the
dr iver and hi s o r her
navigator a ttempt to arrive
at check po ints at precisel y
calcu lated times, seconds
(o r hundredths of minutes)
are crit ical. By the usual
scormg methods, every
hund red th of a minute ea rly
or late at a check point

counts as a point. Would-be
winners strive for the lowest
possible num ber of points
by following route instruc
tions accurate ly and by pre
c ise ly maint ain ing the
speed ca ll ed for in the
rall yma ster's instructions.

Winning rallvists are suc
cessfu l because they man
age TSO calcula tio ns well,
dr ive with precision, a nd
keep their eyes pee led for
the often obscure c lues that
show up in the instructio ns.

It's importa nt to spe nd the
minimum possible time do
ing TSO ca lc u la t io ns .
be cau se those road side
clues a re crucial.

For advanced rallvi sts.
this can mean dedicated
compute rs. e lec t ro nic o r
mechan ical, t ied into the ir
ca r odometers- but that's
an expense that only the
fan at ics can afford.

The program set fo rth
here not on ly turns your
HP-55 into a TSD ma nager.

but also co nverts your car's
odo reading. almost always
at va riance with that of the
rallymaster when he la id
out the cou rse and wrote
the instructions. to the odo
standard being used by all
contestants. It also can be
used o n cas ua l practice
runs to sha rpen a driver's
abil ity to hold a given
average speed despite
va riations caused by road
conditions and traffic.

During execution. the on-

]I



TARGET TIMEs, sometimes
you' ll want to loo k ahead
by converting the other
way-from instruction
sheet mileages to your Car's
odometer . Both features
are covered here in the in
struct ions.

The program, with com
ments, end the operat ing in
st ruct ions explain detail s of
the program's ca lcu lat ion,
You might want to cut them
out and mount them on op
posite sides of cardboard as
an add it ion to your rall y k i t.

Some armchair runs are
called for, of course, before
you, your favorite naviga
tor, and your HP-55 set out
to devastate the competi
tion . But in operat ion, the
program is stra ightforward
and designed for easy use in
t he compet itive environ
ment of a rall y. With a l ittle
practice, you shou ld be cut
ting points off your check
point times next weekend .

Good luck-and drive to
surv ive! •

~
--- P.C. ELECTRONICS a--Maryann 2522 PAXSON Tom .

. WB6YSS ARCADIA. CA 9tOO6 W60RG

WHY GET ON FAST SCAN ATV?
• You can send broadcaSI Qu.liW video 01 hom, movies. video

t8peS. computer games. lie. 8t 8 cost tha t is I," than srcscen.
• Reallv improves public service communic8l ;ons lor parades,

RACES. CAP searches......eath er .....at ch, elC.
• OX is ebout th, Ame liS 2 meIer simple~ - 15 10 100 miles.

A LL IN ONE BOX
TC·1 Transm itter/ Co nverter ... .
Plug in camera. ent ., mic, a nd TV
and you are o n the ai r. Conta ins
AC supplV. T /R sw. 4 Modules
below S 399 ppd

PUT YOU R OWN SYSTEM TOGETHER
T X A5 ATV Excit e r contains
video modulator and xtal on 434
or 4 39.25 mHz. All modu les
wi red and tested ..... S 89 ppd

PA 5 10 Wa" Linear matc hes
exciter for good co lor and sou nd .
This and all modules run on
13.8 vdc $89 pdd
T VC-2 Downconverter tunes
420 to 4 50 mHz. Ou tputs TV
ch 2 or 3 . Contains low noise
MRF90 1 preamp $ 55 ppd

PACKAGE SPEC IAL all FM A5 A ud io Subca rrier adds
lour modu les $249 ppd st.a ndard TV sound to the

p ic ture S 29 ppd

S END SE LF·ADDRESSED STAMPED ENVE LOPE
FOR OUR LATEST CAT A LOG INCLUD ING :

Info on how to best get o n ATV. modules for the builder,
complete units . b&w and color cameras. antennas. monitors,
etc. and more. 20 years eKperience in ATV .
Credi t card orders call (2 13) 447-4565 . Chec k, Money
O rder or Credit Card b V m all.

FAST SCAN ATV

lv input the program re
qu ires (aside from speed
command changes, wh ich
are STOred in Register 8) is
your odometer reading , As
output, it displays a TAR
GET TIME at which you
should have reached that
odometer read ing. Then, a
quick compar ison wit h
your t ime standa rd (stop
watch, wristwa tc h, or ca r
d ock) tell s you whether
you' re runn ing fast, slow, or
on the button. Most d rivers
attempt to run sl igh t ly
ahead of schedule, reaso n
ing that they can more easi
ly lose time than gain time
as they sight a checkpoint.

The program provides
two bonuses. It allows you
to correct automat ically for
misspent mileage af te r a
navigation error, and it pro
v ides an auxil iar y six-step
" reverse mileage conver
sion," W hile you' ll mostly
want to have t he program
automatica lly convert your
car's odometer read ings to

Brings ,OU the
bt! I~ttwoughs!

Rnatly - a properly dec::oo.oled an
tenna with superior performance at B

I'8II$Ol'18bIe cost. Raise more f"eI)Bat
«$0' ir........", )lOUr sin1*txdb1&i108l

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

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

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

MODEL MM-1
MORSEMATIC

I:OI'IAJTERIZED KEVER
GREAT FOR CONTESTI NG,
DX OR CODE PRACTICE.

$199.95
~

CALL TODAY 406·259·9554
CONLEY RADIO SUPPLY

3\8 N. 16th SI. Billings, Montana 59\0\

1\

t

•

ISOPOLE VHF ANTENNAS
ISOPOLE·\44 JR. BASE ANTENNA $39.95
ISOPOLE·\44 BASE ANTENNA $49.95

No Sales Tax
in Montma.
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~" MFJ DELUXE Versa Tuner II
$139.95 buys you one of the world's finest 300 waU antenna tuners
with features that only MFJ offers, like . . . dummy load, SWR, forward,
reflected waU meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ's Best Versa Tuner II ...
Built·;n SWRIWatfmefer, dummy

load, antenna switch.

95

Call 601-323-5869 for technical «ucmeucn. or
denrepak status. Also call 601·323-5869 outside
continental USA and in Mississippi.

MI!!!' .ENTERPRISES,
...., INCORPORATED

Box 494, Mississippi Sta te, MS 39762

CALL TOLL FREE ••• 800·64T·1800

fund (less shipping).
To order, simply call us toll free 800 647-180 0

and charge it on your VISA or Master Charge or
mail us a check or money order for $139.95
plus $4.00 lor shipping/handling_

Don't wait any longer to tune out that SWR
and enoy solid OSO·s. Order your Deluxe Versa
Tuner Jl today. Call MFJ or see your dealer.

A flexible antenna switch lets you select 2
coax lines direct or thru tuner, random wire or
balanced line and dummy load.

A large efficient airwound Inductor 3 inches in
diameter gives you plenty 01 matching rarqe and
less losses for more watts out.

1:4 balun. 1000 volt capacitor!. 50-239 coax
connectors. Binding post for balanced line, random
wire, ground. All aluminum cabinet. 10)(3x7 ins.

qUALITY: Every single unit is tested tor per
formance and inspected for quality. Solid American
construction, quality components.

The MFJ·949B carries a lull one year uncon
ditional guarantee.

Order from MFJ and try it - no obligation. If
not delighted, return it wi thin 30 days for a re.

This is MFJ's best Versa Tuner II. And one of
the world's finest 300 wall (RF output) tuners.

The MFJ·949B Deluxe Versa Tuner II gives
you a combination of Quality, performance, and
features that others can't touch at this price . . .
Of any price.

PERFORMANCE: You can run your full trans
ceiver power output - up rc 300 watts RF out
put - and match your transmitter to any teernne
lrorn 1.8 thru 30 MHz whether you have coax.
balanced line or random wire.

FEATURES: A 200 wall 50 ohm dummy load
lets you tune up lor maximum oenormance.

A sensitive meter lets you read SWR with only
5 watts and both forward and reuecteo power In
two ranges (300 and 30 watts).

... Set! LiM of Advf!rt,sf!'S ofl page J 14 73 Magazine • July, 1981 83
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Icing on the IC-2A Cake

nonstandard offsets for Icom's hand-held

Robin Rumbalt WA4TfM
1134 Glade Hill Drive
Knoxville TN 37919

W hen I f irst saw loom's
new syn thesized

han d ie-talkie, the lC-2A, at
the Dayton hamfes t, r was
imp ressed by its small size
and modest cu rrent-drain
specificat ions . I had to dis
miss it fo r my use though,
because it was not capable
of working odd repeater
splits . Furthermore, lcom's
re pr e se n t a t i v e at the
ha mfest to ld me that any
m od if ication for odd spl its
wou ld be d ifficu lt if not im
poss ib le to make. Since I
am caretaker for a repeater
with an odd sp lit(1 .14 M Hz)
this hand ie-talk !e was ob
viously not for me.

Several months later, I
began to rea lize that a svn-

Photo s by Vic Klein WA4THR

Switch Settings

Simplex + 600
Simplex - 600
Duplex +600
Duplex - 600

Binary Code

00
01
10
11

thesized portable rig was
becom ing a necessity . I
did n't need fan cy scanning
a nd many-memory capabil
ities, but [ did need rugged
ness a nd long battery life.
The IC-2A came to the fore
front of my mind .

After conferring a little
more with the folk s at
Ieom, I decided to tak e a
chance and see if I co uld
modify the radio fo r my
odd split. I ordered one,
and three weeks later I had
what I consider to be the
perfect hand ie-talkie .

Thi s modif icati on re
q uires no holes to be drilled
or extra switches added,
does not change the func
tio ns of any of the existing
contro ls, and is comple te ly
reversible at a later date,
thereby not decreasing the
rig's resale value.

Function

Duplex with odd offset
Simplex
Duplex with + 6OO·kHz offset
Duplex with - 6OO-kHz offset

Photo A. The leorn IC-2A T. Fig. 1. DUP-SIMP switch outputs after modificat ion.
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TO OSC
OFO I3)

""

t hem off. A ll leads should
be kept as short as possible.
The ent ire circu it shou ld al
so be kept as flat as possi
ble. (No c ircuit board is
used be cause t here just
isn't any room for it.) O nce
thi s circu it is wired , set it
aside fo r a while . Do not in
stal l it in the rig at this time .

Remove the battery pack

I, ." ~
~:

" ,
vee eOM

"• , TO R22 ID<JP~ E x - 6(0)

'0 •
",, - a TO R21 (OUPLE X +600)

C04 051

", TO R20 ISIMPLE X )

o~
" 4 .1y.

", - 2. U
L8 89 L! ! '. rX I l ca

o " - ~I
C vODon 1M"

4TK ±47DF

(TOP

rr '1" " TO +5 X" . SWI, ( TOP OF 0 9 )

•

•

" 00

- 00

".

Fig. 2. Odd-split circuit schematic.

""•

co ils. Then bend the two re
mai ning leads out at right
angles. W ire the remaining
components, except for the
IC, as shown in Fig. 4. Elec
t r ical ta pe sho u ld be
w rapped around t he crystal
to keep it from shorting out
other connections. Flex the
crysta l lead s as li ttl e as po s
sib le to keep from breaking

Photo B. A disassembled IC-2A T.

l com . Info rm ation for crys
ta l orderi ng is in Fig. 3.

Crystal operating frequency = 35,00125 MHz + offset/4

Example: For a repeater with 146.40 inpu1/1 47.54 output , offset needed = - 1.14 MHz

-

•,

Crystal frequency = 35.00125 MHz - 1.14 MHz/4 = 34.71625 MHz

Order: series resonant, 3rd overtone ~ .005% tolerance, HC-1 8 holder with wire leads.
$5.50 hom Jan Crystals, 2400 Crystal Drive, Ft . Myers FL 33907 (813)-936·2397.

Fig, 3. Crystal frequency calculation and ordering information.

Installation
The lcom people did a

very good job at miniatur
izat ion and getting the most
into the least amount of
space. Consequent ly, thi s
modification should be at
tempted on ly by persons
with very good eyesight and
a stead y hand, a very smal l
t ipped, fow-wattage solder
ing iron, and experience in
working w ith mi niature cir
cuitry . Others would best
serve themse lves by turning
the pro ject over to a trusted
friend having the above
qual if tcettons.

Begin th e modification
by f irst cutting the unused
pins off each of the two

How It Works

There are three transmit
offset crysta ls in the IC-2A's
synthesizer syste m. They
are for simplex transmit,
+ 600-k Hz transm it, and
- bOO-kHz tran smit. These
crystals are sw itched in and
out by the use of a de volt
age to forward bias select
ed sw itching diodes. Th is
means that the DUP·SIMP
sw itc h and t he ( - 600r
(+ 600) switch are merely
switching de voltages and
not the crystals themselves .
Since two sw it c hes are
available, with on ly slight
mod ifi cat ion two on-off
binary bits could be made
avail ab le. Two binary b its
have four possible combi
nations. These combina
ti ons and what t hey repre
sent after modification are
shown in Fig. 1, O nly three
of t he four combinations
are used normal ly. Thus, we
have a fourth combinat ion
avail able for switching in
the odd sp li t.

To decode the two binary
bits of information from t he
switches into four de out
put lines for the crysta l
sw itching c ircuits, I chose a
CD4051 an alog demulti 
plexer integrated circu it for
th e job. Thi s IC merely
routes an input signal, be it
ac or d e. to an output line
addressed by a binary in
put. Since this lC is CM OS,
it adds onl y a negl igible few
m icroamps of current to
the transmit battery drain.

The resulting ci rcui t for
the enti re modif ication is
show n in Fig . 2. Note th at
the d iode sw itching circuit
for the odd offset crystal is
ident ical to the circuit used
for the other offset crystals.
The two co ils show n, lH89
and l B91, are fairly critical
so it is best to order them di
rectly from Icom at the ad
dress show n at the end of
thi s art icl e. The diodes,
1SS53s, are also critical.
1N914s did not work in my
uni t. The 15553 diodes also
should be o rdered from
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16 of the l 'C . So lder a 2-in ch
piece of sma l l-gauge w ire
to pin 16. Then jumpe r pins
6, 7, 8 and 9 toget her leav
ing a two-inch wi re extend
ing f rom pin 9. Cont inue by
so ldering 2-inch individual
lengths of wire to each of
pins 10, 11 , 12, 14, and 15.
Solder a 3-inch wi re to pin
13. Careful ly pull the leads
out perpend icular to the IC,
para lle l to each other, and
al l on one side of the lC.
Then bend the 3-inch lead
on pin 13 to the other side
of the fC. Remember to use
as little heat as possible,
allowing the lC to cool be
tween ea ch co nnect io n.
Once all the wires and
jumpers are so ldered on,
w rap the IC with electrical
tape as shown in Fig. 6.

Take the tape-wrapped
IC and, inserting it from the
component side of t he PLL
board, route the connecting
w ires between the top edge
of the circuit board and the
flex printed circuit attached
to the thumbwheeJswitches.
The wi re from pin 13 must
remain on the component
side of the board. Be sure
that pin 16 of the IC is
toward the switches. The IC
should fit nice ly into the
upper-left corner of the rig
when viewed from t he back
side, as show n in Photo D.

Now so lder all wires
com ing from the IC (except
for the one coming from pin
13) to the points shown in
Fig, 5(al. When you 're conf i
dent that everything is right,
locate the Y2 -inch jumper
removed ea rlier. Solder one
end of it down. Group all
the lo o se wi re s pushed
aside earli er under the
jumper. Then, being careful
not to melt any insulation,
tack the other end down at
its origina l point . Reclose
the cha ssis halves and put
t he two Phillips screws
back in place.

The last task, now, is to
ins tal l the co il-c rystal as
sem bly. First, m ake a dou
ble thickness of electrical
tape about Y.-inc h long and
place it over the area on the

wire about Y2-inc h long that
serves to hold down several
other wires. Caref ul ly re
move this jumper, but note
where it attaches since it
will need to be replaced
later. Move the wi res be
neath the jumper to one
side, cut the five traces as
show n in Fig, 5(a), and add
the jumpers as show n in Fig.
SIb). The PC should look
l ike Photo C after the cuts
and jumpers are installed,

Now set the rig aside for
a few minutes and get out
the CD4051 CM OS rc . Nor
mally, a CM O S IC should
be handled as little as possi
ble, but that is not possib le
in this situat ion. My only
suggestion to avoid stat ic
damage in the steps t hat
follow is to work on a
grounded metallic surface
in as humid an atmosphere
as pos sible. The next step is
to caref u lly cut off the
"sk inny" portion of each IC
lead .

Using sm all-gauge wire
suc h as wire-wrap wi re ,
solder a minimum-length
jumper between pins 3 and

} "
} ..

} "

Fig. 6.

. ,
..

, I,,. (

from the 1e-2A. Then take
out the fo ur Phillips-head
sc rews holding on the bat
tery cl ip. Next remove the
tw o Phillip s screws o n
e it he r side of the tran s
cei ver case, Now the case
back cover can be removed
by liftin g it from the bottom
a nd pull ing it outward. Turn
the rig so that the push-to
ta lk switc h is on top, a nd lo
cate the two Phillips sc rews
that hold the chassis halves
together . Remove them and
sw ing the chassis halves
apart. A ren't those hinges
nice!

On the foil side of the
b oard , c o n ta i n ing t he
sw itc hes, there is a jumper

"

ro« SlOE OF Pl.L 80AR()

G"O UHO TO PI"'
~-

(
'

f••• , "00 TO
• P I" '", ....~ ~/ l/' - lSe,,, p,",,

. ". .... U TO.... ,. Cu' '.>.Cn IS _UtES)

FOIL SI(J£ or Pl.L BtNlflO

Fig. SIb).

TO GROUND

Fig. 5(a).

"n

Fig. 4. W iring p ic torial.

ll...

woOf ""'"
1H" Of "t o
LOlLI

TO 09
CAT "OOf

r

Photo C. Fa i/ side of the PLL circuit board after the traces have been cut and the jumpers in
stalled.

86 73 Magazine· July, 1981



Photo D. Placement o f the tape-wrapped CD4051.

compone nt side o f the Pll
circu it board where the fl ex
circuit from th e thumb
wheels attaches to the ma in
board. This is d irectly over
ICl and .ust to the left of
the sh iel ded e nclosu re .
Make sure that t he ta pe
covers all the p rot rudi ng
so lde r connec tions. Now
take the coi l-c rystal assem
bly and fit it o n the taped
over area so that one lead
of the 47k resisto r goes over
the shie lded enclosu re and
so that the coils point to
where the battery case is
normally. Solder the lead
from the 47k resistor to the
shielded enclosure. Your as
sembly should now look
like that shown in Photo E.

Solder the cathode lead
of 02 on the co il-c rystal as
sembly to the ca thode lead
of e ither 012 or 013, which
can be found in a group of
four cathode leads stick ing
up just below the th ree
other offset crysta ls and to
the left of the switches .
Make th is a quick, low-heat
solder connection to avoid

overheat ing any of the
diodes.

The next step is to fi nd
the cathode lead of D8 or
09. These d iodes are a pair
which can be found above

the offset crystals to the
left of the switches and im
mediately to the right of a
couple of coil form s. Q uick
so lder one end of a piece of
sma ll wire to one of these

cathode leads. The other
end of the wire a ttaches to
the cathode lead of 0 1 o n
the coil-crystal assembly.
Finally, connec t the lead
coming from pin 13 of the

Photo E. Placement and orientation o f the coil-crystal as
sembly. Photo F. The PLL circuit board after modification.
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FREQUENCY COUNTERS

-~.. "LOOK"

COMPUTE lITS, CONSISTING OF EllERY ESSEN TIAL PART NE EDED TO
M....KE YOUR COUNTER COMPLETE HAL ·IOll'" 1-DIGIT COUNTER WtTH FRE
QUE NC Y RA,NGE OF ZERO TO 600 MHz FEATURES TWO INPUTS ONE FOR
lOW FREQUEN CY AND ONE FOR HIGH FREQUENCY, AI.HOMAnC ZERO
SUPPRESSIO,," TIME e ASE IS I 0 SEC OR 1 SEC GATE WITI-i OPTlON ....l 10
SEC GATE "'v " ILAa l E A,CCURACY ~ 00' '1" UTILIZES IO-M Hz C AYST"'L S

".COMPLETE lilT $129
HAL·lOO" 1 DIGIT ':'.OUNTER WITH FREQUENCY A'-NOE OF ZERO TO 300
MH , FEATURES TVIIO INPUTS ON E FOR LOW FREOUENCY AN D ONE FDA
HIG'" FREOUENCY AUTOM ATIC ZERO SUPPRESSION TIME e....SE IS 1 OSEe
OR \ SEC G... te WITH OPTION..L \0 SEC GATE ....VAIL ABLE ,It,CCURACY
~ 001'1" UTILIZ ES lO MH, GAY$ U L 5 PPM

COMPLETE KIT. _ , .. . . . , . .•. _ , SHIlt
HAl·50ft 8 DIGIT COU"ITER WITH FREOUE"ICY RA"IGE OF ZERO TO-!IO
MHZOR BETTER AUTOMAlIC OECI"'AL POI"lT ZERO SUPPRESSIO"l UPO"I
OE"' .-. "IO FEATURES TWO INPUTS ONE FOR LOW FREOUENCY INPUT, A"I D
ONE 0"1 PANEL FOR USE WITH A"IY INTERNALLY MOUNTED HALTRO"lIX
PRE-SC'-'LER FOR WHICH PROVISION S HAVE ALRE '-'DY BEEN M.-.DE 10
SEC '-'ND 1 SEC TIME GMES '-'CCUR'-'CY ~ 001 ',. UTlL1ZES 10 MHz
CRYST'-'L 5 PPM
COMPLETE KIT . " .. , , . . . , . . , , . . , .. , . . , .. , , .. , 110\1

PlI·SCftUI '(llS
$14.95"ftl )oor.I .

I P,~ ·d"lI~d G 10 boa'd and all Componenl SI
"ftl )00 ft'PlI $24 .95

ISam" as abO• ., .. ,In p'Ump)
""l6OO rll $29 .95

(p,.. ·d"II " d G l0 boa ,d and, all compon..nl~)
""l 600 " ,rll $39.95

ISam.. a~ abO.~ bul .. ,l h p'Ump)

TOUCH TONE DECODER KIT
HIGHLY ST.-.BLE DECODER KIT COMES WITH 2 SIDED, PLATED THRU AND
SOLDER FLOWED G-\O PC BO.-.RD, 1-567s. 27402. .-.ND ALL ELECTRONIC
COMPONENTS BO.-.RD ME'-'SURES )'1, . 5 '1, INCHES H'-'S 12 LINES OUT
ONLY $19.95

OELUIlE 12·8UTTON TOUCHTONE ENCODER KIT ul i1mng Ihe n.... ICM 7206
el'l,p P' O.,d..~ bOl l'l VISUAL AND AUDIO ,nd,cal,ons ' Comes ..,In '15 o..n 1..0
Ion., anOd,zed alum,num cab,nel Measu,n onl~ 2.1/( ~ 3.1/( Comple le .. ,In
Touch·ToM pad boa, ,, e' yS l al en,p and all ne<: es s a' ~ compoMnls 10 hm sn
lne ~ ' I

PRtCED AT . . . . . , ... , ... " .. , , . 129 15
Fo' tec ee ..no ..,sn 10 mounl tne encode' ,n a n",nd held un 'l In" PC bO",' d
m.,asu'''S only 9116 ' ~ 1.1/( " Tn,s pa' I ,,,,1 ~"I ..,In PC boa ,d . e ' ~ Sl al en,p ",nd
eompon.. nl~
PRICED AT. . . . . . , ... , .. , lUIS

.-.((lIIlUI_Ml./IIOIIT ()f11OfII liT THIS ACCUKEYER MEMORY KIT ~O·

VIDES .-. SIMPLE. LOW COST METHOD QF ADDING MEMORY C,,"PABIUTY
TO THE WB(VV~ '-'CCUKEYER WHILE DESIGNED FOR DIRECT An.-.CH
"'ENT TO THE seove ACCUKEYER, I! CAN ALSO BE ATTACHED TO ANY
STANDARD '-'CClJKEYER BOARD WITH LITTLE DIFFIClJLTY 116.9S
At:t:lIIlU I lin) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY
POPlJLAR WB(VVF ACClJKEYER ORIGI NALLY DESCRIBED BY J.-."'ES GAR
RETT. IN CST MAGAZINE A"'D THE 1975 RADIO AMATElJRS HANDBOOK
S16.')

AU UIITII-/III/llOIY or-n ON 1111 _ TOGETHER ONL ~ '. 1 .00

6-DIGIT CLOCK • 12 /24 HOUR
COMPLETE KIT CONSISTI ",G OF 2 PC Gl0 PRE-DRILLED PC BOARDS 1
CLOCK CHIP 6 FND 359 REAOOUTS, 13 TRANSISTORS, 3 CAPS, 9
RESiSTO RS : s DIODES. ] PUSH -BunON SWlT CH ES , PO WE R
TRANSFORMEFI AND INSTRUCTIONS
DON'T BE FOOLED B~ PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHI"'G EXTRA
rtlKlltAt .. . .. • . . . ... .. • • . • • . • •. ... ... . . . • . . • .. ... ... ... . • . . • . • IU.'!>

U OCl ( AY AVI,llbl. and w,1I tol anyone o! 1M abo •., e IOC ~ S R~ula r

P"ce 56 50_0-,'.. .10 _ ......_ .10<.
"'X.DK.!l AlAl/II UOC' ,If 101 nome. campe' . RV. 0' held·day use. Optl,a,es
on 12-'011 AC Of DC. and nas " s own 6O-Hll,me bn" on If>e bOa'd Complel .,
..,In .11 e l&<;lron,c com pon..n,s and l"o,p'llee. p,e'd"lIlld PC bO.'dS Boalll
5'1., .. .. , ] " Comple'e ..,Ill Sptla~er and SWl1cnes u ope,allld on DC, Ine'e '5
notn,nll mo,.. 10 buy·
rtlKIDAT II • •'!>
Twelve- .oll AC lone CO'd l a, mose ..110 sn.o op..,ale Ine CIOC~ hom 1Ill-VOl!
.-.C 11 .'1

SHIPPING INFORMATION
ORDERS OVER 520_00 WILL BE SHIPPED POSTPAIQ EXCEPT ON ITEMS
WHERE ADDITIONAL CHARGES ARE REQUESTED ON OROERS LESS THAN
52000 PLEASE INCLUDE ADDlTIONAl $150 FOR HANDLING A"'O MAlll"'G
CHARGES SEND SASE FOR FREE H YER • Z

-:bt!. HAL-T RONIX ~"
~ _. P_0, BOX 11 01

SOUTHGATE, MICH , 481 95
.~; SI--

"HAL" "AItOlD C. NOWLAND PHONE (3 13J 285·1782
WIlXH

Service Departmenl
Call 803-366-7158

Concl usion

This modification has
been made 10 seve ra l 1( 
2As in my area with corn
plete satisfaction. Whi le no
undesi rab le s id e effects
have been observed to
date, I cannot, however, as
sume any liabil ity fo r dam
ages or fau lty operation in
curred by the install ation or
use of thi s modifi cation .

Special thanks to Bill
Tackett KN4N for offe ring
the use of his week-old 1( 
2AT as the guinea-pig rig for
deve lopment of th is modifi
cation , and to Vic Klein
WA4THR for the excellent
photographs .

Coils and diodes can be
obtained from lcom Amer
ica, lnc. , 2112 116th Ave
nue , N. E., Bellevue WA
98004.•

frequencies are to your sa t
isfaction, cover the coil 
crysta l assembly with one
more piece of ta pe and re
assemble the case.

G.I .S.M.O.
2305 CHERRY ROAD
ROCK HILL, S.C. 29730

THIS BIG G IS THE
SYMBOL OF

METROLINA'S FASTEST
GROWING HAM DEALER

(803)366-7157

800-84S-6~83

Check Q ui

Before putting the case
back together, connect the
batte ry to the rig wit h a
couple of jumper leads and
tu rn on the rig. Everyth ing
should func tio n norma ll y
except when the switches
a re set for simplex and
+600 . Thi s combination
shou ld switch in your odd
offset crystal.

A f re q ue n cy cou nte r
should be used to check the
offse t frequency. Ad just
LB89 o n the co il-crystal as
sembly to adj ust the fre
q uency. Then switch the
+ 5-kHz sw itch on and ad
just LB91 to 5 kHz highe r.
Switch back t hen to 0 kHz
and read just LB89. Re peat
this procedu re a couple of
times until both frequen
cies are correct. When the

(04051 to the junct ion of
the 2.2k and 47k resistors on
the coi l-crystal asse mb ly,
This completes the modi fi 
cat ion,

•••
•

••
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BASSETT HELIUM
TRAP ANTENNAS

BASSETT HELIUM
MOBILE ANTENNAS

The result of nearly two years of continuous development and nearly fifty years of amateur
and commercial antenna design and manufacture Bassett helium fi lled antennas are lor the
amateur who demands the very best in American mare automatic bandchange syste ms and
mobile antennas that are co mpatible with all transceivers including the new "no tune"un its.
Trap systems are fundamental dipoles on each band and do not req ui re antenna tuners.

NEW l

Heavy duly inductors with
transparent tube covers.

VAC-4OI75--Wl.50
VAC-20I40--Wl.50
VAC-15120- -Wl.50

° Helium filled traps impervious to all weather
° Maintains precise resonance and efficiency
° Systems easily handle legal amateur power
° Multiband amateur and MARS with one coax
• Fully cormatible with"no tune" transceivers
• Short enough to fit on a small 50'by 100' lot
° Rugged white traps only l''dia rreter, 5" long
° Uses your RG-8 or RG-58 coax in any length
• Center"isolator" equipped to accept a Pl-259
° Solid Copperweld, stainless, nylon end lines

MU LTI BAND BROADS IDE DIPOLfS

VAC -20/4OJ75- -$89.50 VAC-IO/15120/40- -- --$119. 50
VAC -15/20/40- -$89.50 VAC -15/20I40/75- ----m9.50
VAC-10115/20- -m.50 VAC -lO/15/20/40/75- - $149. 50

• Helium filled for a lifetime of high efficiency
• Completely adjustable to precise resonance
• Power handling capability to 750 watts PEP
• Beautiful white 32" Fiberglass lower section
• Stainless 38" 17 -7 tapered top whip section
• Very low weight. VAC-20weighs 6.5 ounces
• Low wind drag. Holds vertical at high speed
° All chro me plated polished brass hardware
° MJdels for all bands with a2 meter collinear
° Mates with any standard 3/8-24 mobil mount

SINGLf-BAND MOBILES

VAC -2col linear for 2meter mobile---$39. 50
VAC-6, VAC -lO, VAC -15, VAC -20 ---$39. 50
VAC -40~ --$44 . 50 VAC-75-- -$49. 50

NEW! VAC-lI:\n/l8m /24m --- --$89. 50
For the 3 new amateur bands

REX BASSETT ELECTRONICS, INC.
1633 N. E. 14th AVENUE, FORT LAUDERDALE. FLORIDA 333!Y.:i TEl: 305-561-1400

Postpaid to 48 States. Florida residents <KId 4% rra sales tax.
Prices and specs subject to change without not ice or obligation.
Special systems available for any use. Write lor price quotes....... 440

--master cllarge
- ,~,-, <, .

THE COMMUNICATIONS TERMINAL THAT DOES IT ALL!
• M ultipl. .... , d. lin.d WR U , f"", WRU lunet""". y""

can ""Ieet a ny comb;""t,cn 01 111 ;nit;a t••eq oence, i21
T• •m;na'. sequence. 131 wllat '0 tr~n.m;t b.ck Irt
anvt hl"\l l. 141who'r>o, to .... e cn 1<0"" or M'- WAU 10""
, ;on. wO" ;n all mode . IMor"" , Ba udot 0' ASCIII

• Word w , opp;ng . " o'd mod. od ;';"9. doddlo , '\Ino,e 00'
" age ,etu, n., U",, ' p'og,~mma ble e oo 01 I;"" . equenc&,
~dius"ble oo",age "id, h. t,. " .m;t d&l~y l1i. od . non. ,
a uto ad~Pt ;vel , b ,.a ' modo , keYOO8'd """",,a ble, baud
'~te. sMt, CW !<eying . un. M t -o n-. ""ce and ..gnol in",,"

• G.n.'ol Pu.po• • •• O.dico ' .d ' TERMINAl l wo,k.
w"l1 0 gene'al pu ' POS. c ompu,,,, so tho maJor;", 01 V"",
i" . ...t m.n t ha. ma ny d;1fa"mt a pplication.

USE OUR TOLL FREE NUM BER TO ORDER

IBOOI 344-7493
In CA USB (209) 667-2888

15 DAY MON EY BACK TRIAL PERIOD
1 Yr . Parts and Labor limited Warranty
"TAS -SO os 0 ,egiste' ed t,.dema,k ot Aadio ShOc'C.O.D.

TERMO~

Simplicity of Operation Superior Performan ce
What are you waiting tor? THIS IS THE WAY TO GOI

oTERMINALL is a hardware and software system which converts your
TRS-BO° [model I or IIH into a state 01 the art communica tions terminal.
TERMINAlL works with a general purpose computer. is expandable. has
superior performance and is simple to use , TERMINALl has it all!

• S im pl icity. TERM1NALL is easy to connect to your radio and easy to use.
Plug into your receiver headphone jack and cc pv Morse code. Baudot or

r,;l ASCII. Plug into your CW jack and send Morse code. Attach a microphone
connector and send Baudot or ASCII using audio tones (A FSKl. That's all

_ there is to hooking it up. You will be on the air and transmitting in minutes!
• Co mplete software on c assette. assembled and tested hardware and exten

sive instruction manual. Specify M odell or III. Level II BASIC. 16K required .

o H. ,dw.'. cloc ~ ma ;n'~in. corre ct " me dunng all o"",a
bOns . P' o<l,ammable " meldat. lo,mat

• Flexibl. In'., '.dngo; Se pa ,ate CW and RHY
de mod u"to " , AFSK. CW ond PH ' . v;ng . 6(1 mit loop ,n
'.,eorm.e ', RS231 IN a nd OUT. haoo , . V,nput , and .;,re
ton.ootpu. _

• M..lhl ....1 m'oloVO: Edit \\I ;ndOW '0 .nte' "a"",," '" Xl
or p'og ' am m.....g... . S tato. W'fKlow d;.p.... mode.
""",ali"" pa,ame te"" promp" ~nd . "0' "",..a\l<'S
Dialoguo w 'ooow d;splov' rocel""d 000 "an.m;"od to..
Rev,"w w;ndow l or e .am,mng a nd od;hn g n;$lor ;",,' t. Xl

• F.n t..'ic Mo rs. Roco p, ;o n , s ;. "ago ae liy. M e,
de modulotor anti ~uto _pti"" Mo",o algo, i,hm cop;..
tho we ak and "oppv on",

1125 N cooeo store Blvd

Tu,IOCk.cceooo Q5J80

• I~--
• Soh""... ""'. b.I",,<!<Kl ,ntO yOu' compute, 0f1 ca55&"&

0' d's. Ente, V"'" ca ll. ,gn and 'l1e " me .nd y"" will " .n
,ece iv;ng ;mmod;a'.I~ No adjustm"".. a ,e """de O '.0
,e c&;v. Mo,"" code . Ifs l ollv OY'Oma"C , tt W(N" . You ",ll
be on ,he a ;' and "an.m,lt ing ;n minu'..

• f ull AS CII capa bili ' ;",. Uppe, 000 1m'",' ""... , control
code•. eyenl od d ! "0 pa,,'~ , 6. 7 0' 6 dat~ bots, Th to 110
baud

• Bull.,.d ASCII p.,.tlel p,in'e, O<oIPO' an. o, . n te . t ,
or WR U ;>ct ;v...... IAUTO STARTI-

.... See Lis t 01 Ad_ertisefS on page 114 73 Magazine. July, 1981 89



Bruce Weber WB6CZW
1221 E. Cypre;~, #61
Redding CA 96002

Flexible Couplings
- for every project there is a reason .

turn, turn, turn
• •

Fig. 1. Cutaway view show
ing placement o f grommets
in heat-shrink tubing.

width of the grommets plus
the 1n 6" overhang of heat
shrink tubing on each end.
The diameter of rubber
hose must not be greater
than the o utside di am eter
of the grommets nor smal l
e r than the inside di ameter
of the grommets. When the
heat-shrink tubing is shrunk,
it will grip the inserted rub
ber hose and add suppo rt to
the ext ra length . Some tr ia l
and error assemblies may
be necessary to get the re
sults you need .

This type of coupling can
melt if it is too close to
some component that pro
duces much heat. Also,
make sure t here is no grease
o r o il on the shafts when
mo unt ing the co upling or
slippage may result.

In conclusion, th is grom
met and heat-shrink tubing
combination has been work
ing fine in my ante nna
matcher. As long as the
to rque requ ire men ts are
taken into cons ide rat ion .
thi s coup ling works great
and, most important. it is
cheap to make!.

limitations

There are some limita
tions to th is type of home
made co up ling. First and
foremost is the amount of
torque that is req uired to
turn the shaft. In my case,
the pot shaft takes very lit
tle torque to tu rn . Mou nt
the grommet on whatever is
to be coupled and try turn
ing the grommet with you
fingers. If the grommet ro
tates instead of the shaft .
this type of coupling will
not work . Something else
must then be cons idered.

The heat-shrink tu bing
can be longer than I used by
insert ing a piece o f rubber
hose into the tubing . The
le ngth of hose is deter
m ined by the length o f the
tubing m in us the total

about 3/4" . l onger lengths
can be used- more on th at
la ter . The grommets are
pushed into each e nd of the
tubing leaving about 1/1 6"
of tubing overhang. Next,
shrink the tubi ng with the
grommets in place. That's
a ll there is to it.

to me after I had racked my
bra ins on th is problem for a
couple of days. Why not
use some rubber grommets
connec ted together with
some heat-shrink tubing?
Well , I tried it and it worked .
Now I co uld finis h up my
antenna matcher.

Construction

The shaft size must be
measured before selection
of grommet size. Select ion
of heat-shrink tub ing can be
made next. The pot shaft
and capacitor shaft were
1/4" diameter in my anten
na ma tc her. I selected
grommets with an inside di
ameter o f 3n6" , This fit
tightly eno ugh on the shafts
so that the pot could turn
without the grommet slip
ping.

Next, a size of he a t
shrink tubing was selec ted
that wou ld let the grom
mets slip into the inside of
the tubing. The hea t-shrink
tubing, when shrunk, must
grip the grommets tightl y.

As shown in Fig. 1, the
length of tubi ng I used was

.~i "06
.. 1106;· 1

/, L~unE~ G~O""En
MEAT SMR' NK TUaiNG

~r---"..

I n construct ing a remote
ly-tuned antenna match

er for my ham sta tion, I ran
into the problem of cou
pl ing a variable-capac ito r
shaft to a pot shaft. (The pot
is used to transmi t informa
tion on the pos ition of the
variabl e capac ito r .) The
amou nt of space I had in
th e un it wa s not grea t
e nou gh to permit use of a
fl exible insu lated coup li ng
that is commercia lly avail
able. Also, m isalignment of
the shafts was unavoidable
d ue to the lack of space.
The sideways fo rce on the
shaft of the pot also was of
concern.

A simple solution came
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MORSE
RTTY
ASCII --- - -• • •-- - -

-
--_.,

<- -• -• •- - -•--

MKB-2000
• Complete set of alphanumeric, punctuation. and

,peelal function keys
• 512 character lexl butler
• 10 reprogrammable 50 character message memories
• S.99 WPM, keybOard selectable
• Built-in ajdetcne with adjustable tone and volume
• Butler/Memory lullness IlKlicators
• 1 year warranty on paris and labor
• Attractive anodized brushed aluminum and gray

wrinkle finish ease, only 13.3 Jl 9.• Jl 3.511'1.
• RTTYIASCII option Includes-"Srag Tape" interface,

CW 10. OaF and AY lest messages. aula CRllF and
l TRIFIG shift

• Other oplions- Memory expansion, AFSK modulator

MVD·1000
• Copies Morae Code directly from your rece iver
• Automatic speed Iracking with self calibration
• &M WPM speed range
• Manual speed tracking to give operator more

control
• Active lilter!! and digital sampling lor increased

noise rejection
• Operates with any TV set . no e~pensive monitor

needed
• Two page display with 1811neB ot 32 cnarec rers per

page
• AltraClive anodized brushed aluminum and gray wrinkle

linish case, only 3 ~ 10 ~ 10 In.
• RTTYIA~Cll option includes demodutetor

Add $5,00 per unit for shipping U,S,A..........
MKB·2000 (Morse Only)

RTTY/ASCII Option

Send For

Free Information

$319.00
75 .00

MVD·1000 (Morse Only)
RTTY/ASCII Optlon

$369.00
89.00

III
~

(608) 362-0410

ASSOCIATED RADIO 913-381-5900
801 2 CONSER BOX 4 327
OVERLAND PARK, KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE: SEND $1 .0 0 FOR O U R C URREN T C A T A LOG OF NEW AND RECONDITIONED EOUIPMENT.

* ALSO WE PERIODICA LLY PUBLI SH A LIST OF UNSERVICED EOUI PMEN T AT G REAT SAVINGS.
A BONANZA FOR TH E EXPERIENCED O PERATOR.

TO OBTAI N THE NEXT UNSERV IC~ D BA RG AIN LI ST SEND A SELF ADDR ESSED STAMPED ENVELOPE.

.... SIN List 0 1 Ad.6ftisers on pflrJfI r 14 73 Magazine· July , 1981 91



The Bobtail Curtain: Round Three
- wherein this author turns two
previous articles upside down

Alan Kil ul W6RCL
21717 Lasseon A ve" Apt. 223
Chatsworth CA 91311

' - - - - --1,;----1----

T,
•

lL----=--:.~~_-

NOT(:

.O<J "u "£E D 10 un

. 000( 01 51.0100"$ "( ~l

TO Sl~. ~.TE U 1U... . fllO IO
10010$[ TO CU A" "00_ L' ''E

Fig. 2. Vertical element mounting details . Note that this
mounting method is not strong enough to support vertical
elements for 20 meters.

which would not use wire
for the vert ical sectio ns, but
tubing, so it would be self
suppo rting a top the roof. It
works better than I expect
ed. See Fig. 1 .

I constructed the vertical
e lements out of 6' lengths
of 0 .058" wall aluminu m
tubing (Fig. 2). I used 3/4"
o .d. pieces for the three
base sections and 5/8" o.d .
pieces for the tops. I chose
11 '6" as my arbitrary start
ing point and slipped the
small e r diameter tubing in
side the larger to a depth of
about 6", drilled through
one wall of both tubes, and
fixed them in place with a
sheet-meta l screw.

I mounted each of the
vert ica ls inside a piece of
3/4" i.d . PVC sprinkle r pipe
for an insu lator and mount
ed each of those to the top
of the house wall (it pays to
have a flat roof) so the
metal part of the antenna
started a bout 9" above the
roof and rose verti cally
from there. I spaced the
three ve rtica ls 23' apart (it
a lso pays to have a house
46-feet long on at least one

T he first time W8HXR
wrote about the Bobtail

c u rtai n in 73 Magazine
(May, 1980, p. 44), 1thought
it sounded like an interest
ing antenna but the elabo
rate matching device was
far too elaborate for me to
build , The second time he
wrote (73 Magazine. De
cember, 1980, p. 110) I
knew he had something
that even t could handle, a
top-phased, top-fed array.

The first article discussed
voltage-feeding the anten
na, that is, feeding the
antenna at the bottom (at a
voltage point), which re
quired a tun ing network .
His second art icle suggest
ed cu rrent feed (at the top
at a current po int whic h
wou ld be a good match for
52-Ghm coax).

The more I looked at the
ske tch of his design. the
more I wondered why the
antenna cou ld n' t be turned
upside down so it could be
bottom fed . After I looked
at it long enough, I decided
to do just that. t decided on
an antenna for 15 meters
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Fig. 1. The upside-down Bobtail curtain. Direction o f radia
tion is broadside. The radials are each o ne-quarter wave
length long and spaced 90°.
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HIGH FR EQUEN C}'
TECHNOLOG Y S YSTEMS

Converter Kit. . . . . . . . . . . . . . .. . ... 35.00
Comple te with PC boord parts. and
ten page instru<;lion brochure

MICROWAVE DOWN CONVERTERS
2000·2500MHZ

",, 0
~oO~\~~')~f\'r\ \

Printed Circuit Boord & 10 page Instruction
Brochure _ 15.95

Comple te Boord 60.00
Assembled and tested

AdJUstable Power Supply Kits 25.00
Adjustab le Pow er Supply

Assemb led ond tested . w ith case .. 40 .00
YO~i Cigar Antenna 35.00
MR 901 tranSistor '. . 3.50
Down Converler. Assembled and tested .
encased ond w a terproofed . w ith yogi
cmeooc . 50feet RG5Qcooxia lco ble, and
3 feetRG5Qw ith 15 ta 300 ahm
adopter.ond pow ersupply 170.00

TEIWS: CASH IER CHECK, MONEY ORDER, BANK
CARD. PERSONAL CHECK."-,......;....,..:.

7308 AMY STREET
DAllAS, TEXAS 75217

(2 14 ) 343 · 10 17

them 90 degrees apart and
attac hed them to the coax
shield at the base of the
center vertical. The vswr
got even better-no higher
than 1 .1 to 1 from 21,000 to
21,275 MHz and still below
1.3 to 1 at 21 .450 MHz.

What a terrifi c surprise
this whole experiment was.
I expected to cut and try
vario us lengths on 15 me
ters and so me how I lucked
out on the first a ttempt.
Then I expected I might run
into trouble by adding a
Bobtai l radiator to the trap
vertical -but I d idn't. The
vswr did go up a little, bu t
nothing unmanageable. And
I suspect th at if I cut and
tr ied a little harder. I'd be
able to so lve that, too. So, for
an afternoon, a few bucks,
and a little inverting of
someone else's antenna de
sign, I mu st say I'm pleased
If you want to write me
about the antenna, please
include an SASE .•

pipe. r then took a 16'6"
piece of wire, so ldered o ne
end to the rad ial end and in
sta lled an insulato r on the
othe r. I climbed a nearby
tree and pulled the new ver
tical up a nd affixed the in
su lator to a tree branc h.
The test showed the vswr
was okay -not over 2 to 1
on the 10- and 2o-meter fre
quencies that I normally o p
e rated . Wow ! The thought
at the time was that I would
install a separate 1O-meter
Bobtail antenna . (I've never
gotten around to it.]

But I did decide to make
a c hange in the original
15-meter Bobtai l. I concl ud
ed that since the two-ele
ment antenna worked well
o n 10 and 20 meters with
four rad ials for eac h band, I
at least o ught to try install
ing radial s o n the 15-meter
antenna. Since I was a l
ready on a streak with the
11 '6" measurement, I cut
four radials and spaced

What r did n't co unt on
was mak ing another discov
ery while trying to improve
the signals on 10 and 20
meters on the t rap vertical.
I reasoned th at if a three
element Bobta il works, a
two-element Bobtail also
mu st work . So. r decided to
set off empiri ca lly (aga in!)
in sea rc h of a two-element
antenna which would use
the Hy-Gain 14AVQ as one
e le me n t a nd a vertical
piece of wire runni ng to a
nearby tree a s the other. If
W8HXR were right and a
20-meter Bobtail would
a lso work on 10 meters,
then all I had to do was
modify the 2o-meter anten
na to get two bands for the
price o f one.

l ater that even ing, with
Steve AA6AA assisting. I
found that his signals were
about 15 dB stronger on the
Bobtail than on the trap ver
tical usi ng the S-meter on
the T5-120S. He reported
that my carrie r was about
15 dB st ro nge r on the
TS-820 when I transmitted
with the Bobtail. Two nights
later , when 15 meters
sounded dead at about
0230 GMT,I heard VU2USA
in Bangalore c o mi n g
through to answer my call
(with about 160 Watts de in
put to the T5-120S) and I
knew the Bobtail curtain
was the antenna for me. His
lo ngpath signa l confirmed
that the antenna worked
better than I had ever
hoped for.

Ca ll areas 4 and 5 so unded
the lo udest, and si nce the
three vert icals run in a line
roughly northeast-south
west , I concluded that
W8HXR was right. that the
antenna radiates broadside
the best.

Since the 14AVQ already
had a coax feed at the base,
I decided to run a half
wavelength rad ial on 20
meters (33') to a tie point on
top of the roof. I mounted
the end of the new radial
(with an insulator) to a vent

side). r drilled a hole in each
vertical element about 1/2"
from the bottom of the al u
minum tub ing (drill through
one wall of the PVC and in
to one wall o f the alumi
num). I put a sheet-metal
sc rew into each hole and
prepared to attach the coax
and the wire phasing lines.
Si nce I made each vertica l
element 11 '6" long a nd
they were 1/4 wavelength
long, J doubled the figure to
get the ha lf wavelength for
specmg.

Since I needed two half
wave phasing lines, I de
cided to cut a single piece
of wire a full wavel ength
10ng-46 feet. Each end of
the wire attaches to the
sheet-metal screws o n the
two outer ver t ica ls. The
center co nduc to r of a piece
of 52-Qh m coax connects
to the sheet-meta l screw o n
the ce nter vertical and the
outer shie ld attac hes to the
center o f the o ne-wave
length phasing wire. I used
another sheet-metal screw
through the center vertica l
PVC to ho ld the phasing
line and ground shield away
from the conductor.

Now, remember at th is
point that I was using the
empirica l method of a nten
na co nstructio n (cut and
try). I knew 11 '6" was close
to a quarter wave (not tak
ing time to use the formu la,
length = 243/ftMHz) and to
calculate the Q of the tu b
ing). So, for the smo ke te st I
fired up the rig, loaded it up
for CW with an swr bridge
in the line, and was pleas
antl y surp rised that the
vswr was below 1.5 to 1
ove r the entire 15-meter
band .

I tuned around, looking
for DX, and I fo und two
countries I had never heard
before with the trap vert ical
1 had been using. The two
countries were Senegal and
the Republic of Volta . Then
J heard a lot of South Amer
ican stat ions and decided
to listen in the phone band.
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Ronald Miara WA3Rj5
8803 Enfield Cr. #22
Laurel MD 20811

The Micro-Generator
- this diminutive device has a price tag

as small as its size

Fig. 1. Schematic for a micro-size audio signal generator.

Vee is the supply voltage
(18 vo lts), R is R1 p lus 2000
Ohms, C is the capacitor
va lue chosen by 51, Vs is
the vo ltage from p in f ive to
ground (15.65 volts), and R
shou ld be kept between 2k
and 20k . Some of the set
tings for R1 and the co rre
spond ing freq uencies a re :
8k/center frequency, 18k!
one-ha lf the center freq uen
cy, and 0 Ohms corre
sponds to five times the
center frequency.

I tested my prototype at
a University of Ma ry land
lab whe re 1 work. The un it
had symmetric wavefo rms
and good frequency read
out accuracy through the
aud io range. The 566 is
rated to one megahertz , but
the wavefo rms start to be
come distorted, and fre
quency does not fol low the
fo rmu la a t freq uencies
much higher than 100 kHz.
Overal l performance is ex
cellent. The micro-size au
d io osc illator should make
a nice addition to any test
benc h. •

used to determine the fre
quency for a given value of
R1Fo = 2(Vcc - V~)!RCVcc.

Construction is not par
ticu la rly critical. Everyth ing
can be bought at Radio
Shack, but it is cheaper to
shop the 73 ads a nd use the
junk box. Power is supplied
by two nine-volt transistor
batteries connected in se
ries. The capac itor va lues
shou ld be kept close to the
indicated va lues for fre
que ncy readou t accuracy . 1
parall e led junk-box capac
itors to obta in the desi red
values . I labe led R1 as a fre
quency mu lti plier control
since I wanted to keep the
cabinet sma ll. This sc heme
has accu rate frequency
readout on a ll but the high
band. If a la rger cabinet is
used, d irect-reading fre
q ue ncy sca les fo r each
band will give excellent fre
quency reado ut accu racy .
Ca libration of R1 can be ac
complis hed with a counter
or scope. If o ne is not avail 
able, this formula can be

R1 . The choices for the mid
band frequencies a re 10 Hz,
100 Hz, 1 kHz, 10 kHz, and
100 kHz. R1 will va ry the
chosen midband frequency
from o ne-ha lf to five t imes
its va lue.

Using National Sem icon
ducto r data and making a
few ca lcu lations, I came up
wit h this c ircu it (see Fig, 1).
Th is unit is cont inuous ly
tunab le fro m f ive Hertz
through five hundred kilo
hertz a nd has se lectable
sq ua re- o r t riang le-wave
output adj ustable fro m 0 to
5 a nd 0 to 2.5 volts, respec
t ively. Frequency se lection
is accomplished by select
ing t he mid band frequency
with S1 and t he n tun ing in
the desired freq ue ncy with
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An audio generator is a
very handy piece of

test eq u ipment to have
around the shack. I need ed
o ne to meet two desig n c ri
teria; small size and low
cost. I decided t ha t the
lM566 vo ltage-controlled
osci llato r ch ip wo uld make
an excellent bu ilding block
since it is cheap, read ily
ava ilab le, and requ ires a
mini mum number of exte r
na l components to make it
a gene ral-pu rpose osci lla
tor.

,4 210. ' UO KH,j
C~ <"oF 1100 " H, j
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CALL TOLL FREE ••. 800·647·1800

inspected tor Quality. 50110 emencan construction,
Order from MFJ and lry it - no obligation. II

not delighted, refurn it within 30 days for refund
(less shipping). One year unconditional guarantee.

Order today. Call loj l free 800 647-1800, Charge
VISA , MC or mail check. money order for $89.95
plus $4.00 shipping/handling lor MFJ·752B,

Don'l wail any longer to tune out interfering
signals, order now. Call MFJ Of see dealer.

Call 601 ·323·5869 lor technical informa tion, or 
der/repair status. Also can 601·323·5869 outside
continental USA and in Mississippi.

M~ •ENTERPRISES
....... INCORPORATED '

Box 494, Mississippi State, MS 39762

Tune bolh Primary and Auxiliary Fillers from
300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Notch depth 10 70 db.

MFJ has solved problems that plague otner
tunable filters to give you a constant outllut as
bandwidth is varied, And a I"near trecoencv con.
trot. And a more effective notcn filler.

Works wilh any rig, Plugs into phone lack. 2
watts to speaker. Inputs for 2 rigs. LED !IX' power.

Swilchable noise limifer for impulse noise:
trough clipper removes background noise.

Simulaled slereo fealure for CW lets ears and
brain reject DRM. Yet hear ofl treouency cars.

Speaker and phone jacks. Speaker is disabled
by phones. OFF bypass utter. 10x2x6 ins, 9·18
VDC or 110 VAC with optional AC adapter, $7.95.

Every single unit is fested for penormance ar.d

The MFJ-752B Signal Enhancer dual tunable
active filter system gives you signal processing
performance and flexibility that others can't match.

For example, select optimum Primary Filter
mode for 5SB signal, zero in with frequency con
trol and adjust bandwidth for best response.
Then with the Auxiliary Fil ler notch out an inter
fering heterodyne . .. or peak the desired signal.

For CW, peak both Primary and Auxiliary Fil
ters for narrow bandwidth to give skirt selectivity
that others can't louch. Or use Auxiliary f ilter to
notch oul a nearby aso.

The Primary RlIer lets you peak, notch. low
pass, or highpass signals with dooble tuned filter
for extra steer! skirts. The Auxiliary Filter lets
you notch a signal to 70 db. Or peak one with a
bandwidlh down to 40 Hz.

~" MFJ Dual Tunable SSB/CW Filter
lets you zero in SSB/CW signal and notch out interfering signal at the
same time. PrimarY. Filter has tunable peak, notch, lowpass, highpass.
AuxiliarY. Filter has peak, notch. Noise limiters for SSB, CWo

Adjust primary filter for optimum
readability. Use auxiliary filter

to eliminate interference.

RAPID MOBilE CHARGER

The DEB-TED Rapid Mobile Charger IS a
constant voltage charger that Will charge
your batteries off a 12 Volt source in 4-6
nours. You may use tile cnarger at all
times. trus Includes transmit and receive
periods. It is equipped wrtn a cigarette
tiqnter plug on tile input side and tne
apprupnate cnarqinq plug on tile output
side, Models available now for tile Kenwood TR2400.Yaesu 207R. Tempo
51.52,55 and tne Wilson Mark II and IV . Otner models available also
please call or write for info 53495

NEW AC VERSI ON NOW AVAILABLE

" SEE THE WORKS"
CLOCK

OUR EASIEST CLOCK TO
ASSEMBLE'

6 Digits 12 or 24 Hour Format
Clock rests between two
pieces of clear plesiglas A
GREAT CONVERSATION PIECE'
Kit is cornruete mcludmg top. .

quality PC board, all components pre-cut
and drilled plexiglas and all hardware.$29.95
Wired and Tested $39.95

VEHICLE INTRUSION ALARM
An easy to assemble and Install kit tnat offers options not normally found
in otner alarm systems, Hidden switcn mounts under tile dasn KIt nas
provisions for sensors and remote control SWltCIl. Programmable tune
delays for exit, entry and alarm periods BasIC nook-up utilizes dome liqnt
circuit actrvatmq wnen doors are opened . Tile alarm Wi ll drive a Siren 01
pulse nom at a 1HZ rate . Not prone to false alarm do to reliaule CM05
CIrcu itry . No external swrtcn required' Comple te ki t witn easy to follow
instructions and diagrams , .". , , 512,95
Wir ed and Tested , ., .. , 519,95

i !6, S! 19
. ~.

MO DEL 5314 CLOCK KIT 12 or 24 hour formal 6 large " 5 Dl g'ls. K,f is
complele WIlli all parts, pc board and cus10m designed cabInet (sp<!cily
whlteorbl ac~l " " . . " .$29.95

~ DEBCO elECTRONICSDE P.O. BOX 9169
~INCINNATI,OHIO 45209

CALL OR WRITE FOR CATALOG

• Orders under 520.00 add
51 ,00 nandllnq
Ohio residents add 5'h' fI Ta x

• Add 5"" 5111PPlllg tor U,S
&Canada

• All toterqn orders add 10"1> •
• COD orders add $1.40

• Master Cnarqe and Visa
WelcomePhone : (513) 531·4499.... 330
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SOCIAL EVENTS
Listing s in this column are

provided free 01 charge on a
sp ac e-availa ble ba sis . The
following in forma tion should be
included in every announce
ment: sponsor, event, dale ,
time, place, city. state, admis
sIOn charge (if any'. teetures.
tetk-in treque ncies, and the
name of whom to contact tor
fu rther information. Announce
ments must be received two
months prior to the month in
which the event takes place.
The y should be sent directly to
Editoria l Offices. 73 Magazine.
Pine Street, Peterborough NH
03458, Attn: SocIal Events

MAPLE RIDGE Be CAN
JUL 4-5

The Maple Ridge ARC will
hold it s Hamtest '81 on July 4·5,
1981, at the Maple Ridge Fair
grounds, located 30 miles east
01 Vancouver, Maple Ridge Be.
Regist ration for hams is $4.50, a
program with a ticket for a draw
ing is $2.50, and the dinner and
dance is $10,00, Registration for
non-hams over 12 years old is
$2.00; non -trams under 12 will be
admitted free. There will be food
and camper space (without
hookups] available. Features
will include prizes, a swap and
snoo. a bunny hunt , a ladies'
program, and much more. Talk
in on 146.34/.94 and 146.1 91.79.
For more Informat ion and ad
vanced reg istration , con tact
Bob Haughton VE7BZH, Box
292, Maple Ridge BC V2X 7G2.

OAK CREEK WI
JUL 11

The South Milwaukee Arne
teur Rad io Club, Inc., will hOld
its annual sweetes t on Satur
day, July 11 , 1981 , at the Ameri
can leg ion Post .434, 9327
South Shepard Avenue, Oak
Creek WI. Admission is $2.00
and includes a happy hour with
free beverages. Prizes include a
$100 f irst pr ize and a $50 second
pr ize. Activit ies will begin at 7:30
am and cont inue unt il 5:00 pm.
Parki ng , a picnic area, hot and
cold sandwiches, as well as liq
uid refreshments, will be avai l
able on the grounds. Overnight
camping Is also available. Talk·
in on 146.94. More details, in
clud ing a map, may be obtained
from The South Milwaukee Ame -
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teur Radio Club, PO Box 102,
South Milwaukee WI 53172.

STATE COLLEGE PA
JUL 11

The Nittany Amateur Radio
Club will hold its annual Mount
Nittany Hamfeslival on Satur
day, July 11 , 1981 , at the HRB
Singer, Inc., picnic grounds in
State College PA. Regist rat iOn
and admission is $2.00 in ad
vance with no charge for spouse
and children; $3.00 at the gate.
Flea market space is $3.00 in eo
vance; $5.00 on-site. Along with
the f lea market, features will in
c lude an auction, dealer drs.
plays and sales, door prizes in
c lud ing a synthesized 2m hand
held transceiver, and free park
ing. Refreshments will be avail
able. The central Pennsylvania
Fest ival of the Arts will be taking
place at Penn State Univers ity
the same weekend. Talk-in on
.16/.76 and .25/.85 from 1-80 and
major central Penn sylvan ia
routes; talk-m on .52 for local
directions. For further informa
tion, writ e Mo unt Nillany
Hamfestiva l, NARC, Box 614,
State College PA 16801, or ca ll
Dave Buckwa lter N3BBH at
(81 4)-234.Q759.

PITISFIELD MA
JUL 11-12

The Northern Berksh ire Ama
teur Rad io Club will ho ld its an
nua l hamfest on Satu rday and
Sunday, July 11-1 2, 1981 , at the
Cu mmi ng ton F a irgro und s ,
Cummington MA (off Rte. 9).
General admission is $3.00 in
advance, and $4.00 at the gate.
Family admission is $5.00 in ad 
vance and $6.00 at the gate.
Dealersarewelcome. Talk-in on
146.311.91. For further mforma
ucn. contact Herb Blake, PO
Box 567, North Adams MA
01247.

DUNSEITH ND
JUl11·1 2

The 18th annual Peace
Garden Hamfest will be held Ju 
Iy 11th and 12th on the American
side of the International Peace
Gardens (which are located 13
miles north of Dunseith NO).
Registrat ion will beat the Lodge
from noon to 6:00 pm on Satur-

day and from noon to 3:00 on
Sunday . There will be swap
tables and other activi ties on
Saturday, followed by the dance
at 9:00 pm. There will be break
fast Sunday morning for all
those registered, followed by TX
hunts and other activities. The
general assembly will be Sun
day afternoon. For more inter
mation, write Ramsey County
Amateur RadiO Club (WDQFFQ),
Box 5, Devils lake NO 58301 .

MOUNT SINAILI NY
JUl 12

Radio central ARC will hold
its 3rd annual hamlest on Sun
day, July 12, 1981, from 9:00 am
to 4:00 pm on the grounds of
Mount Sinai Elementary School,
Rte. 25A, Mount Sinai LI NY. Ad·
m ission for buyers is $1 .50;
XYLs and harmon ics will be eo
mitted free. Sellers' spaces are
$3.00. There will be door prizes,
a grand prize drawing at 3:00
pm, a contest, and refresh
ment s . Talk · in on 145 .15
(WA2UEC) and 146.52. For more
Informat ion, c o n t ac t lew
Franklin at (516)-265-5614.

MCKEESPORT PA
JUL 12

The Two Rivers Amateur
Radio Club, Inc., will hold its
17th annual hamfest on Sunday,
July 12, 1981, at the Pennayl
vente State University McKees·
port Campus, McKeesport PA,
from 8:00 am to 4:00 pm. The in
door hamfest will be in the
Frable Building and the outdoor
event will be in the main parking
101. There is no admission
charge. Inside setup is $3.00 per
table and outside setup is free.
Hot food and cold drinks will be
available and door prizes will be
awarded throughout the day.
There are forums and displays
planned . Our locat ion at the cor
ner of Eden Park Bou levard and
University Drive in the Renzte
nausen Park Area is easily ac
c essi bl e fr om most major
routes. Talk-in on 146.221.82.

ALEXANDER NY
JUl12

The Genesee Rad io Ama
teurs, tnc., will hold the f irst
annua l ARRL-approved Batavia
Hamfest on Sunday, July 12,
1981, from 7:00 am to 6:00 pm at
Alexander Firemen's Grounds,
Rte. 98 (nine miles sou th of
Batavia), A lexander NY. Admis
sion is $2.00 in advance, $3.00 at
the gate, and $1 .00 for the flea

market . There will be many
prizes, a large exhibit area, pro
grams, Yl activities, contests,
and plenty of food. Overnight
campers are welcome, A boat
anchor auction will take place at
4:30 pm. Talk-in on 146.04/.64
(W2RCX), 144.71/5.31 , and .52.
For more information and eo
vance t ickets, send an SASE to
GRAM . Inc., Box 572, Batavia NY
14020.

INDIANAPOLIS IN
JUL 12

The Indianapol is Amateur
Rad io State Convention and
Hamfest will be held on Sunday,
July 12, 1981 , at the Marion
County Fairground s. For further
information , write Indianapolis
Amateur Rad io Assoc iation,
Box 11086, Ind ianapo li s IN
46201 .

WILKES-BARRE PA
JUL 12

The Broadca sters' Amateur
Radio Club will ho ld its fourt h
annual hamfest on Ju ly 12, 1981,
from 9:00 am to 4:00 pm at
Pocono Downs Race Track , Rte.
315, l 1h miles north of Wilkes·
Barre PA. Admission is $3.00,
XYls and child ren will be admit
ted free, and there will be no ad
ditional charge for se lle rs.
Gates will open at 8:00 am for
setup. There will be unlimi ted
outdoor and indoor space, reo
treshments, prizes, a free FM
clinic, and ac power available.
Talk-in on 147.661.06 and 146.52.
For more information, contact
Charles Baltimore WA3NUT,
BARC, 62 S. Franklin Street,
Wilkes-Barre PA 18773,or phone
(717)·823-3 101 .

GLACIER NATIONAL PARK MT
JUL 17-19

The Greet Falls Area Amateur
Radio Club wil1 sponsor the
Glacier-Waterton International
Hamfest on July 17·19, 1981, at
Three Forks Campground, High
way 2 between East and West
Glacier. Features will include
forums, techn ical preeenta 
tions, exhibits, demonstrat ions,
and ladies' and children's ac
tivit ies , including horseback
rid ing. Until July 7, 1981, pre
registrat ion is $6.00; after that,
$7.00. Campsites are $5.00 for a
full hookup and $4.00 without.
For more information, contac t
e tac ter-waterton Hamfes t ,
Sh irley Smith, Secretary, 1822
14th Avenue South, Great Fal ls
MT 59405, or phone (406)
452-1886.



OKLAHOMA CITY OK
JUL 24-26

The Central Oklahoma Radio
Amateurs will hold the West
Gulf Division ARRL Convention
and " Ham Holiday" on July
24·26, 1981, at the Myriad con
vention Center, Oklahoma City
OK. Pre-registration will be $6.00

WRIGHTSTOWN NJ
JUL19

The 3rd annual West Jersey
Rad io Amateurs Hamfesl will be
he ld on Sunday, July 19, 1981,
from 9:00 am to 4:00 pm at
M cGu ire A ir Force Ba se ,
Wright stown NJ. Admission is
$2.50 and spouses and child ren
will be admitted free. Tailgate or
table space is $2.50 per space;
bring your own table. Refresh ·
ments and act ivities, including
contests and f ilms, will be even
able. Door prizes will be award
ed con t inuously. Ta lk-in on
146.52, 147.15, and 145.47. Ad·
vance t ickets and information
are available from any club
member or send an SASE to Bill
Luebkem ann WB 2LCC, 116
Country Farms Road, Box 140,
Marlton NJ 08053,(609)-9838B 44
(between 6:00 pm and midn ight).

Be bflght, buy a BRIGHT counter.

OPTION: Nicad Pack (29.95).
Commercial models: A500C (295.00)
A50QEC (3049.00)

area (with 11D-V ac) on a re
served basis at $3.50 each. Talk
in on 146.52/.52, 146.19/.79, and
147.72/.12 \W8ZX or W8AL). For
table reservations or tickets,
send a check payable to Hall of
Fame Hamfest , 10877 Hazel
view Avenue, Alliance OH 44601,
or phone (216r821-8794.

BOWLING GREEN OH
JUl19

The 17th annual Wood Coun
ty Ham-A-Rama will be held on
July 19, 1981, at the Bowling
Green Fairgrounds, Bowling
Green, Oh io. Gates open at
10:00 am; there will be free ad
m ission and parking. Trunk-sale
space and food w ill also be
ava ilable, as well as prizes. Talk
in on .52 (K8TIH). Tickets are
$1.50 in advance and $2.00 at
the door. For Information, write
to: Wood County ARC, Eric Will
man, 14118 Bishop Rd., Bowling
Green OH 43402. Advance table
rental is available to dealers
only ($3.00 per table, payable in
advance). Saturday setup will
be available. Send checks for
tables to: Bill W ilkins, 16220
Portage Rd., Bowling Green OH
43402.

BRIGHT
FREQUENCY
COUNTERS WITH VFA

A500 $229.00 (complete wllh Iccenonel) EXlended rlnge 1.1 Ghz Ind Commercial yer·
slons ayallable
• Measure all bands
• Use with any transmitter
• High accuracy 10MHztimebase
• Fully tested & calibrated
• Voice Frequency Annunclilion

"(VFA)opllon now IVllllble. (Repeallr operalorl I nd Ilght lesshams caillordelaiis.)
Remember the days we used to wonder what frequency we wereon?Then, with Collins
and Drake, frequency could be read 10 1KC. Times have changed and now we say Hertz.
today with a BAlGHT counter you can be on treq to 1Hz at HF Of 10Hz at VHFfUHF.
BRIGHT counters are more Ihan their name implies. BRIGHT invests in high perter
~nce components. TheA500 series Is so sensitive, it will read a 2 meterhand-held from
20 away or a 100 wall HF rig from 50' without any direct connection.
~eck. these teetures • 10MHz shielded t imebase to reduce Interterence _ Easy opera
l ion With color keying and input select Indicators _ 3 sample rates tqate ·times). 8 big
dIgIts, plus overflow . FUll factory testing . NBS traceable calibration.....

50Hz· Mhz

CHARLESTON SC
JUL 18-19

The Charleston Amateur Ra
dio Soc iety, Inc ., will hold its
eighth annual Charleston Ham
fest on July 18-19, 1981 , at the
Omar Shrin e Temple, 44E Bat
tery Street , Ch arl eston SC.
There will be overni ght security
guards and refreshments avail
able. For more information, con
tact the Charleston Herntest
Commi tt ee, PO Box 30643,
Charleston SC 29407, o r phone
(803r747-23241496-3660.

LOUISVILLE OH
JUL19

The Tusco Amateur Radio
Club and the Canton Amateur
Rad io Club will present the 7th
annual Ha ll o f Fame Hamfest
on Sunday, July 19, 1981 , at
the Nimish il len Grange, 6461
East on Street , Louisville OH.
Admission is $2.50 in adva nce
and $3.00 at the gate per person.
People under 16wil l be admitted
free. There will be a f lea market,
food, XYL activities, forums,
cont es ts , d istributors , and
awards. For qualified dea lers of
elect ro nic and ham-radio-relal
ed products, 30" x 8' tables are
available in an indoor d isplay

Long Island

HAMFEST

Radio Cenlr.' ARC .....1IlOId Its Jrd A""ual H.... ."t
on Sun<Uly. July 12. 1981, l,om9am. to . p,m. on ll>e
g'ounds 01 M\. $I...., Elemerll.'Y 8c1>OOl. Rout. 25A.
loll. $I"" i, Long ISI. nd. N_ YorI<, Door pnzes. reee.
• g'and d.....""" .t 3 p.1T\. and • ~ conlest ...
lealured. Buyeors 11.50. XYl and H. , mono<:$ ,._.

sel....s 13.00 per~. T. lk-in on WA2l,lEC 'lIflNl
I ~. 150 or 14&.!>20 $Imc>18'

HARBOR SPRINGS MI
JUl18

The St raits Area Amateur
Radio Club will hold it s annual
harntest on July 18, 1981, althe
Harbor Springs High Sch ool,
Harbor Springs MI, from 9:00 am
to 4:00 pm. Donat ions are $2.00
at the door and teere space is
$2.50. Sellers w ilt be adm itted at
8:00 am and tables may be re
served in advance. Features ln.
ctuoe lu nch served from 11:00
am to 1;00 pm, one main door
prize and several smaller prizes
hourly , free overnight parking
for self-contained RVs, and re
freshments available all day.
Talk-in on .52/.52 and 146.07/.67.
For more details, contact Mr.
Bernie Slotnick KBBRE, 630 Ann
Street, Harbor Springs Ml49740,
or phone (616r 526-5614.

MANCHESTER NH
JUL18

The New Hampsh ire FM As·
socrauon will hold an elect ronic
flea market on Saturday, July 18,
1981. at the Manchester Munici 
pal A irport, Manchester NH, be
ginning at 9:00 am. General ad
mission will be 50¢ per person;
sellers : $2.00. Sellers should
bring their own tables or tau
gate. Commerc ial d isplays are
welcome. Refreshments will be
available and door prizes will be
awarded. Talk-in on 146.52 FM
and 124.9 AM. For further inter
mation, co n tac t D ick De s
Rosters W1 KGl at (603)-668·
8880, or Doug Aiken K1WPM, 30
Meadowglen Drive, Manchester
NH 03103, (603)-622.Q831.

TERMS: MC, VISA, AM EX, ues, COD. Add 1.50 shlPf)l ng.
WE REPAIR DSI COUNTERS.
WRITE FOR INFO PACKAGE. P.O BOX 76972

ATLANTA. GA 30328
TO ORDER CAll 404-952-0968

BRIGHT ~."

ELECTRONICS
101 lurf"" ""OI....,lOIt
l _ F,.nklln W62VJ O

6 Jaockson Sl'eet
NftCCWlM l, N Y 11167
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if received beforeJuly 17th; aller
that, reg istration will be $7.00.
The program will include an
ARRL forum, technical talks, a
OCWA breakfast, and a Woutl
Hong initiation. In addition, a
full program is scheduled for the
ladies. Other events wil l be a
Saturday evening banquet with
speaker Harry Dannals, Prest
dent of the ARRL. Sunday noon
drawings for the Icom 250 pre
registration and T5-8305 grand
prizes, plus others, and an in
door exhibitor and swaptest
area. Tables are free to non
commercial registrants. Mai l
your regis tration to CORA, PO
Box 20118. Oklahoma City OK
73120.

WELLINGTON OH
JUL25

The Northern Ohio Amateur
Radio Society wi ll hold its 4th
annual ARRL·approved NOARS
fest on saturday. July 25, 1981,
from 7:00 am to 5:00 pm at the
Lorain County Fairgrounds, one
mile west of Rte. 58 on Rte. 18,
Wellington OH. Admission uck
ets are $2.50 in advance, $3.00 at
the gate, and are good for all
prize drawings. Tickets lor prize
drawings only are available by
mail or at the gate for $1.00
each. Children under 12 will be
admitted free. There will be plen
ty of food, free parking, a large
indoor exhibit haUlor dealers, a
huge blacktopped midway for
f lea market and trunk sales, and
free camping (no hookups) out
side the gates on Friday night.
The gates wi ll open at 6:00 am
for sellers and dealers. A 'ten
Tee Delta transceiver and a Den
Tron GLA1000B linear amplifier
wlll be among the prizes award
ed. For advance registration, ln
formation, or tickets , write
NOARSlest, PO Box 354, lorain
OH 44052.

OLIVER BC CAN
JUl25-26

The Okanagan International
Hamlest will be held on July
25-26, 1981, at a new location,
Oliver Centennial Park , 6th
Street, Oliver BC. Registration is
Saturday, July 25th, at 9:00 am
(PDT). There will be activities
from 1:00 pm Saturday 10 2:30
pm Sunday. Also on Sunday
there will be a potluck luncheon
at noon as well as entertain
ment and bunny hunts. YLs are
asked to bring their hobbies for
display or sale and also their
nee-market items. Talk-in on
.341.94 and .76/.76. For aodttlon-
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a! information, contact John
Juut-Aneersen VE7DTX, 8802
Lakeview Drive, Vernon, BC V1B
1W3, or lota Harvey VE7DKL,
584 Heather Road, Penticton,
BC V2A lW8.

ANDERSON IN
JUL26

The MCARC Hamfest will be
held on Sunday, July 26, 1981 ,
from 8:00 am to 3:30 pm (ven
dors' setup is at 7:00 am) at the
Nat ional Guard Armory, N 109
Bypass, Anderson IN. Ample
parking and refreshments will
be available. Advance t ickets
are $2.50 each; at the door,
$3.50. Spaces wi th tables are
$2.50 each; without tables, $1.75
each. First prize is an Icom IC
2AT. Talk-In on 146.22/.82 and
146.52/.52. For advan ce t ickets
and space, send your check to
Everett G. Riley, Act ivit ies Ohatr
man, RR 4, Box 354, Alexandria
IN 46001 .

NASHVilLE TN
JUL26

The Radio Amateur Transmit
ting Society (RATS) will hold the
Nashville Hamfest on Sunday,
July 26, 1981 , at the National
Guard Armory, Sidco Drive,
Nashville TN. Doors will open at
8:00 am. Admission Is $2.00 and
tables are SS.oo each. Refresh·
ments will be available. Talk-In
on .90/.30. For more in fo, con
tact RATS, PO Box 2892, Naen
ville TN 37219.

CENTERVILLE MI
JUL26

The Amateur Radio Public
Service Association will nero a
swap and shop on July 26, 1981,
at the St. Joseph County Fair·
grounds. M-86, Centerville MI.
Admission at the door is $2.00
and tables are $3.00. Gates will
open at 7:00 am. Talk-in on
146.52.

WEST FRIENDSHIP MD
JUL26

The Baltimore Radio Amateur
Television Society (BRATS) will
hold its annual Mary land Ham
fest on Sunday, Ju ly 26, 1981, at
the Ho w ard Cou nty s etr 
grounds, Rou te 144 at Route 32,
adjacent to Inte rstate 70, about
15 miles west o f Balt imore, In
West Friendship MD. Tickets
are $3 (XYLs and child ren under
12 wil l be admitted free), tai lgat
ing spaces are $2, and tables are
55 each. For eootncnermtorme
lion, write BRATS, Box 5915,

Baltimore Mo 21208, or call
Mayer W3GXK at (301f655-7812.

WEST YELLOWSTONE MT
JUL 31·AUG 2

The WIMU (WY -ID·MT-UT)
Hamfest will be held from July
31·August 2, 1981 , in West
Yellowstone MT. Lodging and
campgrounds are available.
There will be product displays
as well as activities for YLs and
harmonics. Talk-in on 146.52,
3.920 or 1.250. For further lntor
maucn, contact " WIMU '81," c/o
Les Belyea N7AIK, Box 327, Bel
grade MT 59714.

JACKSONVILLE FL
AUG 1-2

Th e Greater Jacksonville
Hamtest Associat ion wi ll hold
the ninth annual Jacksonville
Hamfest and Northern Florida
Sect ion ARRL Convention on
August 1-2, 1981, at the Orange
Park Kenne l Club, located at the
intersection of 1-295 and US 17
just south 01 Jacksonville. Ad
vance registration is $3.50 and
registration at the door is $4.00.
Swap tables are $12.00 per table
for both days (no one-day
tables). All events will be held tn.
doors and will include a full
slate of programs as well as
meetings of several statewide
and reg iona l organizations .
Door prizes will be awarded at
both hourly and grand prize
drawings. Plenty of free parking
will be avanab!e. The neeoqoart 
ers hotel is the Best Western
First National Inn Just across
from the ttarntest site on US 17.
Special hamfest rates will be
available. Talk-in on 146.161.76
and 146.07/.67. For advance reg·
istration, hotel rates, or more ln.
formation, contact Robert J.
Cutting W2KGI, 1249 Cape
Charles Avenue, Atlantic Beach
FL 32233, or Andy Burton, Jr.,
WA4TUB, 5101 Younis Road,
Jacksonville FL32218. For swap
tables, contact WA4TUB at the
address listed above .

ESCANABA MI
AUG 1·2

The Delta County Repeater
Association will ho ld the 33rd
annual Upper Peninsula ham
test on August 1-2, 1981 , at the
F la t Rock Tow ns h ip Hal l ,
Escanaba MI. Regist ration is
$2.00. The many activities will tn
elude a OX lorum, an ARPSC
workshop, a satellite-TV sem.
inar, net meetings, and a swap
and shop. There will be prizes

and a banquet on Saturday
evening. For more informat ion,
contact Aileen Gagnon WABoHB,
co-chai rman of the prize com
mittee, Kipling Loc., Mtd. Rte.,
Gladstone MI49837.

ANGOLA IN
AUG 2

The Steuben County Radio
Amateurs will ho ld their23rd an
nual FM Picnic and Hamfest on
Sunday, August 2, 1981 , at
Crooked Lake, Angola IN . Ad
mission is $2.50. There will be
prizes, picnic-style BBO cntck
en, inside tables for exhibitors
and vendors, and overnight
camping (with a fee charged by
the county park). 'r erk-tn on
146.52 and 147.8tl.21.

BELVIDERE IL
AUG 2

The annual Big Thunder ARC
Hamfest will be held on August
2, 1981, at the Boone County
Fai rgrounds, Highway 76. Ad
vance tickets are $2.00. Indoor
tables are available at a nominal
cost and there will be acres of
outdoor space evenao.e free.
Camping is permitted. For ad
vance l ickets, send an SASE
and check to Bob Anderson
K9DCG, 910 W. Locust Street,
Belvidere IL61008.

COLBY KS
AUG 2

The fi rst Northwest Kansas
Amateur Radio Swap Meet will
be held on Sunday, August 2,
1981, beginning at9:ooamat the
Community Building, Colby KS.
Admission is $1.00 and tables
are $1.00 each (same for dea l
ers). An auction will be held at
2:00 pm. Other features will in
clude a TVRO demonstration,
activities for the ladies, and otd
fashioned informal swapping,
selling, and visiting. lunch will
be available. Talk·in on 146.221
.82 and .521.52. For more infor
mation, contac t WArKiBN or
KAIaFBQ.

MOBERLY MO
AUG 2

The third annual North Cen
tral Missouri Hamfest will be
held on Sunday, Aug ust 2, 1981 ,
at the ai r-conditioned Munic ipal
Aud itorium, 201 Wes t Rolli ns,
Mober ly MO. doors open at 9:00
am. Tickets are $1.50 in advance
and $2.00 at the door. Features
include commercial dealers, a
flea market (no Charge for
tables), an ARRL display, extub-



HAM HELP

its, prizes , women's programs, a
special forum with Bob Heil
K9EID on ce-tc-tc-meter con
versions, and a buffet lunch.
Drinks and hot dogs will be
ava ilable all day. Ta lk-in on
147.691.09,146.52, and 3963. For
more In fo rm ati o n, c o n t ac t
Charl es Coy W Bfl ENV, 601
McKinley, Moberly MO 65270.

LEVELLAND TX
AUG 2

The Hock ley County Amateur
Radio Club and the Northwest
Texas Emergency Net will spon
sor their 16th annual picnic and
sweetest on Sunday, August 2,
1981, beg inning at 8:00 am at the
city park in Levelland TX. This
event is for the entire family.

r

I need a manual or schematic
for a Hystar model 100 tometer
tra nsceiver im po rt ed from
Korea by the Vendetta Corp.,
Houston TX. This is an AMtSSB
rig based on a 4O<:hannel CB
unit. I will pay ail associated
costs.

Bruce Pickering N5CBK
5705 Firewood Dr.

Arlington TX 76016

I recently acquired a Dig ital
model PDP8/E with a teletype
model with a paper tape punch
and reader. Any he lp on how to
use this or books on it would be
appreciated. (Digi tal seems im
pract ica l to try to ta lk to !)

J.E. Ansley K80 NM
22514 East 9 Mile Road

St. Clair Shores MI 48080

I would like references or Info
about convert ing a CB set to 10
meters, a TRC-458 Navaho from
Realistic. Any help would be ap
crecreteo.

Michael C. Christ XE1MD
Cda Norena 40

Mlxcoac D.F. 19
Mexico City, Mexico

I am in need of a schematic
md operations manual lor a
»ecrstcn Instrument s model
)1 -21 07 sev en-c h ann el tn 
rt rumentat ton tape recorder.
aease call or write if any help Is

Br ing your own picnic basket for
lunch at 12:30. A $3.00 rectstre
t ion is requested. There will be
swapping all day, with tables
provided. Ta lk-In on .28/.88
(lNRSAFX).

BURLINGTON VT
AUG &-9

The Burlingt on Amateu r
Radio Club will hold its annual
Internat ional Hamfest on Au
gust 8·9, 1981, at the Old Lantern
Campground , Charlotte VT (14
mites south of Burlington, just
off ate. 7). Admission Is $4.00
(US funds). Planned events In
cl ude a flea market, commerc ial
exhibit s, a CW contest, a tower
ra is ing contest, an HT transm it 
ter hunt, and the trad it iona l

available. I'll pay ma iling and
reasonable reprod uction costs.

John C. Street KA4EPQ
PO Box 275

Niceville FL 32578
(904)-678-5410

I would like to buy, borrow, or
copy a manual for the BC654A. I
am willing to pay for postage,
Xeroxing, etc. I am also looking
for an R$-1 or RS-6 radio.

Gary Cain W8MFL
2464 Hand Rd.
Niles Ml 49120

I am looking for a circuit
andlor service manual tor a
Northern Radio Co., tnc ., f re
quency shi ft converter type 107,
model 2, ser ial no. 1273. Can
anyone help?

lionel L. Sharp VK4NS,
19 Kelso Street

Chennslde, Queensland 4032
Australia

I need an operating manual
andlor schematic for a Kepco
power supply, model #SC-18-1 M,
range Q-18 V, 1 Amp, fully regu 
lated. I will pay lor a copy or wi ll
copy and return original. Thank
you.

Geoff Chadwick
Box 361

Red Lodge MT 59068

I lost everythlng -OTH, rigs,
logs, OSls-ln a fire on Jan. 9,
1981. I would appreciate dupe

Canadian-American tug-of-war.
Ta lk·in on .34/.94. For more infer
mation, contac t Hap Preston
W1VSA, PO Box 312, Bur lington
VT 05402. For campground res
ervatlons, call Old Lantern
Campground at (802)-425-2120.

WILLOW SPRINGS IL
AUG9

The Hamfesters Radio Club
will hold its 47th annual hamfes t
on Sunday, August 9, 1981 , at
Sante Fe Park, stet and Wolf
Road, Willow Spring s IL.

MONTGOMERYVILLE PA
AUG 9

The Mid-At lantic Amateur
Radio Club will ho ld its annual
J.B.M. Hamfest on Sunday, Au-

OSls from phone/CW stations
worked since Dec. 13, 1979. I
also need help to get back on
HF.

Art Hadley WA4UDE
PO Box 134

Prince George VA 23875

Help ! I need a schematic
diagramlowner's manual tor a
Gonset z-meter rf power ampli f i
er USing a 4XI50A tube. I will pay
copying and postage tees.

Ruth Valentino KA8GVY
6234 Mentor Pk. Blvd.

Mentor OH 44060

t would like to contact anyone
concern ing the construct ion of
or convers ion of commercrenv
available converters to 1691
MHz for the recept ion of WEFAX
GOES weather satellites. Thank
you for your time and assis
tance.

Charles T. Huth WB8NLM
t 46 SChonhardt Street

TIffin OH 044883

I am in need of a Collins 32S1
transmitter in any condition.
Please state condition and
price.

Herman F. Schnur
lt51ntercept Ave.

North Charleston SC 29405

I am in need of a schematic
tor a Haiiicratters AM/short
wave receiver (late 4Os, early
50s), model number lW-2000.
The rad io is powered by battery
Of ec. t would be happy to pay for
a copy of such.

Chuck Dicken WD81CP
1627 Juniper Drive

Bowling Green OH 43402

gust 9, 1981, from 9:00 am to
4:00 pm, rain or shine, at the
Budco 309 Drive-In Theatre, V.
mile north o f the intersection of
Rtes . 63 and 309, Montgomery
ville PA (6 miles north of the Fort
Washington Interchange of the
Pennsylvania Turnpike). Admis
sion Is $2.50 with $1 .00 addi·
ttona! for the first tailgate space
and 75c: for each add itional
space. Tailga te setup begi ns at
8:00 am. Featured will be an
Alternate Energy Fa ir wh ich will
include exhibitions of various
energy resources, as well as
door prizes and a flea market for
bolh the hamfest and the Alter
nate Energy Fair. Refreshments

Continued on page 108

I need a manual or schemat ic
tor a Hammarlund HO-170A and
a Heath VFO-l. I wlll be glad to
pay for copying costs and post
age. Thanks.

Richard Smith
214 Wlttel Avenue
Opelika AL 38801

I wonder if any readers could
te ll me what area in Boston sell s
nut s, bolts, sheet aluminum,
and similar items-roughly
equ ivalent to Canal Street in
New York.

Nell Johnson W2QLU
Box 585

South Orleans MA 02662

t am In serious need of a cor
tins mechanical til ter number
F455B08. I am willing to pay any
reasonable price.

Tim Goad KA9AMO
RR'

Princeton IN 47670

I need a serv ice manual for a
Hantcretters $-120 receiver and
a National NCX-3 transceiver. I
will pay for copying and post
age.

A. Hoogenraad WBIIRAF
7204 E, 28th 51.

Kansas City MO 84129

All hams wnc are also broad
cast engineers are invited to Join
the Soc iety of Broadcast Engl.
neers ct repter-ct-tne-eir. The net
is called every Thursday evening
at 7:00 pm Mountain Time on
7285, then moved off frequency.
SBE membership is not re
quired .

Chuck Kelly W89GOE
Durango CO
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fromNEW

THE
NEW
WEATHER
SATELLITE
HANDBOOK

BY IlR. RALPH E. TAGGART
Here is Ihe completely updated and revised edit ion of Ihe best
selling Weather Salellite Handbook- containing all the later
mation on the most sophisticated and effective spacecraft
now in orbit. Or. Taggart ha s wr itten th is book 10 serve bot h1M
experienced amateur satellite enthusia st and the newcomer.
The book is an introd uction 10 satellite watch ing , providing all
the information required to const ruct a complete and highly ef
fect ive gr ou nd st ation. Not just ideas, but solid hard ware de
signs and all the ins truc tions necessary to operate Ihe ecctc
ment are included. For Ihe thousands of expenmentars who
are operating stations, the book details all procedures neces
sary to modily their equ ipment lor the new series 01 space
cretr. Amateur weather satemte activity represent s a unique
blend of interests encompassing electron ics, meteorology
and astronaut ics. Join the privileged few in watching th e spec
tacle of earth as seen from space on your own monitoring
equ ipment . Order BK7383 $8.95

--SAVE $2.95,--
WEATHER SATELLITE

HANDBOOK (first edition)
By Dr. Ralph E. Taggart WB8DOT. Valua ble informat ion in th is
l irst edition is not included in Dr. Taggart's just published
book, The New Weith., Sitellite Hlndbook (see above).
Chapters such as " How to Build an Electric Timer lor Satellite
Tracking" and " Buildi ng an Automat ic ccmrcucr the Sat elli te
Receiving Station" will no longer be available when th is edi
t ion is out 01 print. This is a good entry level text l or those
discovering the e)(citing new use 01weather satelli tes. Regular
price: $4.95. SPECIAL PACKAGE PRICE··BOTH BOOKS FOR
ONLY $10.95, SAVE $2.951 (This oller available only while sup
plies last.) Order WS7300 and receive both edit ions 01 the
Weat her sarerute Handbook for only $10.95 (plus $1 .00 stupp
ing and handling charge).

' UN U.. Older calll in Ih,s magazIne OI llemize \'00' Older 011 a HParale PIece 01
p.iilPf!'" afld mall 10: 13 Rad,o Booilshop • Pt!lerbOlough NH OJ4.58. e. $Ure 10include
cnecj. or del ailt!<l credil ca'd IntormalOOfl. Add $1.00 lIafldhng cha,ge. NOle: P1iC4tS
subj&C1tQcllange on bookS fKI1pubhsl\&d by 13 "'agazine.Queslions 'egardlng you'
order? Please w, it e 10 Customer Se"'ice at Ihe above acorese. Please allow .-6
week s 10' de live, y. No C.O.D. o'ders accep ted. For Toll sree o'de, ing call
1·600·258-5473

Our dealers are telling us that "73" outsells
them all. .. so call today and join the dealers
who make money with 73 Magazine.

Selling 73 Magazine, the ham radio magazine
that offers quality and quantity, brings the
ham into your store. Once through the door
you can sell him anything.

For information on selling 73 Magazine
call 603-924·7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her at: ~

SI.~~ ~~~~
'Il ~~':S
~'\S

~~
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utes on all bands. 3-function m eter
shows forward peak power on
transm it . S WR , and received
signal strength. PTT on ssb. f ull
break-in on cw , PIN diode an
tenna switch . Built- in cw stdetone
with variable pitch and volume. ALC
control on "high" power only where

needed, with LED indicato r.
Automatic normal sideband
selection plus reverse. Nor
m al 12-14V d c o peration
plus ac operation with op
tional power supply.
The right styling, the right
s ize. Easy-to-use controls.
fast-action push buttons. all
located on raised fron t
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis.
molded front panel with

matching aluminum top,
bottom a nd ba ck.

S tainless steel tilt
u p bail. An d it's
o n ly 4 H hi gh by
9 lh" wide by 12"
deep (bail not ex
tended ) to go any
w here, fit any
whe re a t home. in
the field. car, plane
or boat.
The right a cces
sories- all fro nt
panel swilcha ble.

Model 220 2.4 kHz
8-pole ssb fi lter $55;

Model 218 1.8 kHz 8
pole ssb fi lte r
$55; Mo d e l
2 17500 Hz cw
filter $55;
Model 219 250

Hz CVJ filte r $55; Model 224 Audio
cw filter $34; Model 223 Noise
blanker $34; Model 226 internal Ca
librator $39; Model 1125 De circuit
breaker $10; Model 225 117/ 230V
ac power supply $129; Model 222
mobile mount, $25; Model 1126 lin
ear switching kit, $ 15.

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

'li1fi.~.~;:J.~.~..,~~;

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

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

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

For A Long Time
Low Price.

New TEN-TEC &IT~@~W

$549

The right design - for a ll the right
reasons. In setting forth design pa
rameters for ARGOSY. Ten-Tee engi
neers pursued the goal of giving
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a swi tch ). a rig with the
right bands (80 through 10
meters including the new 30
meter band ). a rig with the
right operational features
plus the right options. and
the right price for tode y's
economy- just $549.
l ow power or hig h power,
ARGOSY has it. Now you
can enjoy the sport and
challenge of QRPp
operat ing. a n d ,
when you need it.
the power to stand
up to the crowds in
QRM and poor
band conditions.
Just flip a switch to
move from true
QRPp power with
the correct bias
voltages to a fu ll
100 watt input.
New a na log
readout des ign .
Fast. easy. re liable.
and efficient. The
modern ne w
readout on the
ARGOSY is a
mechanical de-
sig n that in -
stantly gives you all significant figures
of any frequency. Right down to five
figures (z 2 kHz). The band switch
indicates the first two figures (MHz),
the li near scale with ligh ted red bar
pointer indicates the th ird figure
(hundreds) and the tuning knob skirt
gives you the fourth and fi fth figures
(te ns a nd uni ts) . Ea sy. And e ffi 
cient-so battery operation is easily
achieved.
The right receiver features. Sen
sitivity of O.3/-lV for 10 dB S+NIN.
S electivity : the standard 4-pole
crystal filter has 2 .5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 dB.
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Martin W. Krey K7NZA
7037 E. Chaparral Rd.
Scott5dale AZ 85253

Grandma Packs a Seabag
- lady ham takes to the high seas

The American-flag 55 Cove Communicator.
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W hen Scottsdale's lodi
Yarbrough AC7V

tossed her seabag over the
rail of the SS Cove Commu
nicator in September, 1980,
she sailed as the only lady
radio officer in the nation's
three major maritime radio
unions. And she just might
be the only brass-pounding
grandma on the high seas.

Lodi is the diminutive Yl
of Dr . Carl Yarbrough
WB7DYC, Scottsdale der
matologist. Her deli cate
fingers once roamed the
keyboard of a Steinway,
demonstrating piano tech
nique to hopeful pianists,
but now she's known as
"Sparkette" on the mari
time frequencies.

Lodi 's saga in radio
began five years ago when
she bought Carl a CB radio
to brighten his drives from
their eagle's-nest home high
up on Mummy Mounta in to
his office in Scottsdale. For
tunately for both Carl and
lodi , there was such a
plethora of activity on the
CB bands that the good

doctor was driven to think
ing about ham rad io in the
hope of establishing a place
for himself in that larger
sphere. And that's where
Lodi got into the act. Early
in 1976 she signed up for a
Novice radio operator's
course in the Scottsdale Ed
ucational Enrichment Ser
vrce.

" I just had to get in
volved," Lodi sa id. "Carl
had been a radioman in the
Navy in World War II , and I
knew when he began talk
ing ham radio with such en
thusiasm that there had to
be a place in it for me."

Lodi asked Carl to help
her learn the code, and he
was delighted to do it.

" She was so determined
to learn the code that she
had me drumming it out
with my fingers wherever
we might be," Carl said.
"So met imes people around
us thought we were a little
crazy."

Carl studied Lodi's text
books, and he and Lodi got
their No vice tickets to
operate with code in May
of 1976. By midsummer, the
pair had learned enough



Lodi poses at Krupp navigational radar on bridge of SS Cove
Communicator. The Captain and mates normally operate
the radar to keep watch on sea around for other vessels.
Lodi checks the circuitry if the Krupp goes o ur.

about ham radio to get Ad
vanced li censes, and they
began broadcast ing with
voice fro m thei r Mummy
Mountain home overlook
ing Paradise Valley. "That
was really great," Lodi sa id.
" We began meeting so
many wonderful people o n
the air."

Lod i and Carl continued
studying rad io theo ry, and
in September of 1976, Lodi
flew to los Ange les for her
amateu r Extra li cense test.
The re she received he r fi rst
setback. She laughed about
it la te r. "I was so nervo us,"
lodi said, " t hat I couldn't
hit the paper with my pen
cil . I fa iled the code test."

However, t he Scottsda le
Rad io Club, which lodi and
Carl had joined, showed
the ir fa ith in Lodi by elect
ing her club pres ident.

"They showed me that it
d idn ' t matter t hat I had
fa iled the test," lodi said .
"That he lped."

And then Tom Moore
W7FCQ, station manager at
Barry Goldwater's Military
Aff iliate Rad io Sta tio n,
gave Lodi' s confidence a
further boost by invi ting her
to beco me a voluntee r op
erator handl ing " mo ra le
builder" messages for ser
vice people in the Pac if ic.
Lod i accepted and donated
her time for the next fo ur
years .

In November and De
cember of 1976, 73 Maga
zine pub lished the "See The
World And Get Pa id" arti
cle by Ge ra ld Hargett, and
the idea of doi ng exact ly
wha t the t itle suggested
took root in l odi's mind.
She read and reread the
two-part article, caref ully
stowing away in he r mind
the methods of getti ng a
radio officer's ticket.

Meanwhile, l odi kept
studying for her amateur
Extra license and got it in
September of 1977. That's
when the Hargett a rticle
real ly began to have a n ef
fect. lodi decided that she
had to have an FCC rad io
telegraph license, so she

began studying for it. The
idea of sa ili ng as a rad io of
fice r had captivated he r
imagination.

By 1978, Lodi was getting
confident a bout getti ng her
com me rcia l license, a nd
when she took a Caribbean
c ruise tha t sum me r she
took he r rad io books alo ng
so that she could top off her
studying. " It was so ca lm
and peaceful at sea that I
had a great chance to study
rad io," l od i sa id, " and 1d id
plenty of th at."

Severa l mo nths afte r the
cruise e nded, Lodi passed
her comme rcia l test. The
Fe de ral Com municat ions
Com mission exam ine r
asked he r which ship she
was go ing to sa il on.

"None, yet," Lodi to ld
him. " I migh t just use my
lice nse for wa llpaper."

But the spi rit of sa iling
a nd the cha llenge of mari
t ime radio operat ing had
become l od i's goa l, and it
wasn 't long before she was
chec king on mar it ime
un ions. " I located not the
o ldest o r the biggest but t he
best one , and 1 joined it,"
lod i sa id. "The n the union
went to work to find a job
for rne."

Cove Shipping, Inc., of
New York City was t he
lucky win ner of Lodi's rad io
services. The MEBA/AMO
District 2 union (Marine En
gineers Benef icia l Associa
tion/A me rican Maritime Of
ficer) a rranged for her to
sign onto the tanker SS
Cove Communicator as ap
prentice radio officer.

l odi ' s w hole fam ily
caught the sp irit of adven
tu re from lodi, and they
supported her go ing to sea.
But when Lodi's November,
1979, departu re was immi
nent, her mother t hrew o ut
the a nchor. like a good
mothe r-in-l aw, her visions
of lod i's husband , Carl ,
without a wife were more
than she could bea r. "What
about poor Ca r l? " she
dema nded of Lodi.

" I had signed on for six
months," Lod i sa id , " and

Mother thought I'd be out
to sea for the whole t ime ."

Lodi exp la ined to her
mot her that she wou ld be in
and out of port, and once a
month she would fly home
to visi t Carl, o r he cou ld
catch a fligh t to whe rever
she was, and they wou ld be
together for the two to four
days it wou ld take to load
the ship with oil or to
unload it. "Mo ther decided
that it would be al l right for
me to go," Lodi said .

When Lodi boa rded the
Cove Communicator fo r her
first assig nment, she fo und
that al l of the c rew mem
bers with the exception of
the capta in and the radio
officer we re in the ir twen
ties.

" I quick ly became Mama
to the whole crew," Lodi
sa id . " But before they can-

sidered me a ful l-f ledged
crew member, t hey wa ited
to see if I cou ld climb the
ship's ladde r with a big ca r
to n of Coke and other sup
plies under my arms."

Somehow, Lod i made it
up the ladder, and whe n she
reached the top the whole
crew cheered and said,
"Now, Lod i, you are pa rt of
the crew !"

like Gera ld Hargett, Lodi
has high praise fo r the radio
officer's job. " It's a bette r
job even than the capta in's,"
lod i sa id . She exp lained
that she is on d uty from
e ight to twelve, three to
five, and six to eight. All the
rest of the t ime is her own.
" I'm off duty in port and
can sightsee o r do anythi ng
I wa nt to do," she sa id .

lod i got he r six-months'
endo rsement in June of
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1980 and was then qualifi ed
to sail as first radio off ice r.
As an officer, she ea ts at the
capta in's table, gets her
fou rteen-by-tw enty-foo t
cabin c leaned and her bed
mad e, and she gets her
shee ts and towel s washed.

" But I st il l have to do my
person al laundry," l o di
said , "and in an old hand
wringer washer at that."

When l odi goes o n duty,
her first job is to tune up all
of the radio eq uipment.
Then she gets a time check
from the National Bureau
of Sta ndards radio station,
WWV, at Fort Co llins, Co l
orado, and pipes it up to th e
bridge for the capta in. Dur
ing her watch, lodi mu st re
cord o ne message heard o n
th e SOO- k Hz frequen cy
every fifteen minutes. She
also gets weather reports
from coastal stat ions and
li stens for three minutes
every half hour for emer
gency signa ls from ships in
distress.

" I've heard two relayed
SOSs from stricken ships
and o ne tripl e-X e mergency
signa l from a burn ing ship,"
Lodi sa id.

Besides her radio duties,
l odi does a ll of the c le rica l
work for the captain , signs
all hands o n and off the
ship, and makes up the pay
roll for the thirty-man crew.
One of her most appre
ciated du ties is radioing in
for the e ight to te n movies
tha t the c rew ge ts to watch
eve ry month.

"They're usually movies
that I've seen ashore ," Lodi
said, "but the crew enjoys
them."

O nce when the s h ip
docked at New Orl eans,
Carl flew in with a new
Atlas 210X amateur radio
for Lodi to use aboa rd ship.
Led! asked Capta in Dillon ,
master at t he time, if she
could install it on the ship
so that she could talk to her
hu sband back in Arizona
every d ay. The capta in gave
his permission, and lodi
and Carl promptly hooked
up the Atlas and installed a
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ve rt ical antenna on the
bridge .

" Lodi comes booming in
to t he va lley eve ry noon
and evening," Ca rl said ,
"and I go home every day
to ta lk to her. It sure helps
to beat th at lonesomen ess."

Life at sea does not re
quire l.odi to wear a specia l
uniform as sa ilors do in the
Navy or o n pleasure cruis
ers. "The men wear regul ar
work clot hes. and I wear a
blouse and slacks because
of a ll the ladders we have to
climb," Lodi said. " I ta ke
sho rt-s leeve bl o uses fo r
Florida and the Gu lf coasts
a nd long-sleeve blouses fo r
the New England waters.
I've got so man y winter
clothes aboard that you
wouldn' t believe it. Even
therma l underwea r. "

"We go from the tropics
to t he freezing north in fi ve
d a ys," l odi sa id , " b ut
everybody comes prepared,
and there a re very few il l
nesses at sea."

l odi describes the food
aboard the tanker as good
but nothing fa ncy . "We
have wine on the table only
at specia l times like Christ
mas: ' she sa id.

O n her first journey, Lod i
fou nd her hair cu rle rs and
clothes iron to be supe r
flu ous, so she sent t hem
home. " It was impo ssible
with th e wind and bad
weather to keep my hair set
a nd my clot hes pressed , so I
wear a sca rf ove r my head
and wear my clothes as
th ey co me o ut o f the
drye r: ' she sa id.

A big event on board the
ship is "s lop chest:' accord
ing to Lodi . Once a week
aft e r fi re drill and aba ndon
ship dr ill , the capta in opens
a locker near the rad io
room and se lls ciga rettes.
candy, and personal things.

" The first time I we nt to
's lop chest' I stood in line
and when I got to the cap
ta in I asked for lipstick an d
perf um e: ' Lod i sa id. "The
c a ptai n lo oked a littl e
shocked and sa id, 'That's
t he first time I've had a re-

quest fo r those t hings .' I
told him times were chang
ing, a nd he 'd better get
them in!"

l.odi had high hopes that
there would be some fem
inine touc hes added to the
Cove Communicator, bu t
when she got back on board
fo r her second ass ignment
in Se ptember of 1980, the
slop chest sti ll didn' t carry a
stoc k of perfume and li p
st ick.

" I may have to wai t for
that unt il we get a woman
master on the ship," Lodi
sa id, "and tha t may not be
long in coming." Led ! sa id
that the wife of the ow ner
of the Pointe Shipping Com
pany has offered a $10,000
bon us to the first woman
who gets a master's li cen se ,
and there a re severa l in
t ra ining fo r t he posit ion
now.

Lodi describes her q uar
ters o n the Communicator
as plain but ra ther large.
muc h roomier tha n cabins
on luxury liners. Besides a
tab le for he r ham radio, she
has a cha ir, a sofa, and a cot
that is bolted to both the
floor and a ship's bulk head .
She fou nd out in a storm off
Cape Hatteras why the cot
was bolted down.

" W e hi t f o rc e t en
wi nds-near hu rri c an e
stre ngth," she sa id. "They
rocked the ship so violent ly
that I was thrown right ove r
backwards with my chai r in
the rad io room ." At night,
Lod i s t a c ke d pill ow s
against the rails on her bed
to prevent ge tt ing thrown
aga inst them . She sa id the
wind blew t he windows
right out of the bridge on
another ship, but the Cove
Communicator was abl e to
take on seawater ball ast
and was low e noug h to
weathe r the sto rm without
dam age .

" It a lways rains at meal
time," l odi sa id, "and eve n
going to the mess hall can
be a wild ex perience during
a storm." She exp la ined
that the radio room is in the
center of the ship and the

mess hall is a hundred yards
away, back by the fantail .

"You have to hang onto
a nyt hing yo u can wh en
the re's a storm and you
want to go to eat," she sa id .

lodi keeps a ca reful log
of her sa il ing experiences. It
tells of the time the ship
st ruc k something in the
Mississipp i River a nd tore a
hol e in the bow, requiri ng
an eleven-day delay while
waiting for repai rs.

Probably the most dan
gero us expe rience lod i had
was when the hold of the
ship filled up with fumes
when a n ex ha ust va lve
failed to work.

"The chief mate went
down into t he ho ld with an
oxygen mask on, and the
othe rs work ed on the va lve
from up above," l od i said.
"The me n eventually we re
able to c lea r the hold of
fumes."

O ne of Lod!'s favorite
notes in her log is da ted
December 25, 1979. She
was stuck in port in Port Ar
th ur, Texas, and couldn' t
get back to Arizo na to
spend Christmas with Carl.

" I couldn't even contact
him o n ham radio," Lodi
sa id, "but I luckily hooked
up w it h Tom Hoff
WA7M Al in Cheye nne ,
Wyo ming, and he patc hed
me in with Ca rl. Without
tha t, it would have been a
mighty lonely Christmas."

Carl ag rees. "We certain
ly appreciated that phone
pa tch, and do you know: '
he sa id, "WA7MAL felt so
good abo ut putting us to
ge t he r that he never even
sent us a bill for the long
distan ce call."

When l odi got her six
mon ths' endorsemen t in
June of 1980, she thoug ht of
shipping out on one of the
Cove Company's supe r
t a nkers . She t ho ug ht it
wou ld be fun for Ca rl to go
a long on a cruise. since
each office r can take a
spouse a long occas iona lly.

" But I ta lked to crew
members on the superta nk
e rs," Lodi sa id, "A nd they



Ex-Navy rad ioman and now Scottsdale dermatologist Dr.
Carl Ya rbrough hurries home at lunch time to work Lodi
when she is out to sea. He says WB 1DYC gets mighty lone
some for petite AC1V when she is riding the high seas as a
radio officer.

told me the c rew's qua rters
a re right back by the three
big engines that drive the
ship, and the vibra tion is so
bad that cups and sauce rs
jump all ove r the table."

When the time came fo r
Lodi to go out as first radio
officer and the ca ll came
fo r he r to re jo in the c rew of
the Cove Commu nicator,
Lodi was happy . " It was lik e
going back to an o ld
friend," she sa id .

Lodi expressed a bit of
trepidation about going to
sea for the first time as
chief radio officer, but her
o pe ra ting experiences a nd
her five yea rs of dedicated
study paid off. She hand led
the usua l operating a nd
ma intenance du ties with no
trouble .

" I had to ca ll for a tec h
nician a couple of t imes in
port." Lodi sa id, " but even
the o ld-timers do tha t. Anv
way, I had iso lated the
problems for the re pa ir
men."

Once, during a hurricane,
the VHF antenna broke in
two and Lodi had to fix it. " I
just grabbed a long exten
sio n co rd," Lodi said, "and I
climbed up and solde red it
together agai n. It worked
fine ."

Back in Arizona, Ca rl had
decided that he and l od i
wou ldn 't spend a not he r
Chr istmas a pa rt, so he flew
to New Orleans on Decem
ber 18 and went aboard the
Comm unica to r a s lodi 's
guest for a voyage up the
eastern seaboa rd . " The
c rew acce pts l od i as one of
thei r own," Ca rl observed,
"but the guys stil l wa tch
the ir lang uage for 'Spa rk
ette.' "

Ca rl said that the fun
niest things that happe n to
Lodi aboard ship a re caused
by the responses of shore
people who expect the ra
dio off ice r to be a man.
Once when lodi and Ca rl
were together on the Com
municator, Captain Hiram
Glotfelter greeted a pilo t
officer in their pre sence
a nd intro d u ce d him t o

" Rad io Office r Yarb rough."
The pilo t thought the cap
tain meant Ca rl and turned
to shake his hand .

"Oh. no." said the cap
tain to the discomfiture of
the pilot. " I mean the lady ."

Another time, the cap
tain sent an IT T (Interna
tio na l Telephone and Tele
graph) in spector to th e
lounge to look for the radio
off ice r, and he walked righ t
past Lodi . He we nt back to
the bridge and re ported to
the captain that there was
nobody in the lounge but
some woman.

" The n you' re going to
have to go right back to the
lounge," sa id the capta in.
"Tha t woman is the radio
office r."

Ano ther ITT ins pec to r
was sent to l odi's cabin
looking for the radi o officer
a nd found Lod i dr yin g
polish on her na ils.

"O h. pa rdon me," said
the wide-eyed inspecto r. " I
was looking fo r the radio of
ficer."

" I'm the radio officer,"
lodi sa id, " and if you don't
m ind waiting u nti l I've
dried my nail s, I' ll ta lk to
you ."

" I've waited for a Jot of
things," sa id the inspector,
sm iling, " but thi s is the first
time I've had to wa it fo r
th a t."

Rece ntly. l od i ta lked to
the radio off icer of the SS
Williamsburg. the ship that
rescued the passengers and
crew of the Prinsendom in
the Gulf of Alaska, and the
ma n ca lled Lod i "o ld ma n"
in customary ham parlance .
l od i quick ly informed him
t ha t she was a Yl. The sur
prised o perato r sa id he
d idn 't know there were any
Yls in the big mari tim e
rad io unions and as ked Lod i
to meet him o n fo rty meters
fo r a QSO after going off
watch . Lodi agreed, but
when it came time for the
QSO, her rig wouldn't tune
o n he r t rap antenna, and
she had to sit and read the
ma il while the W illiamsburg
ope rator came on the ai r

an d ca lled he r and fina lly
hoo ked up with so me other
hams and told them about
the Yl radio off icer on the
Cove Communicator.

Forms of recreation are
sca rce on boa rd a tanker,
Lodi sa id. Besides watching
movies, the c rew reads a lot
of good books and sha res
them with each other. The
big soc ia l event is off-duty
office rs getting togethe r in
the off ice rs' lounge in the
evening to pop popcorn
and ta lk.

"We like so m uch to ea t
popcorn out at sea," Lodi
said , " t ha t when we come
into a port. we so me times
walk for miles to find a
store to re p le n is h our
stock."

The only time the crew
can pick up te lev ision pro
grams is when the ship is

ru nn ing north c lo se to the
Florida coast, whic h isn't
ve ry often . " So me t im e s
we're out so far fo r so long
without see ing a nyth ing
that when a bird comes
along . it ' s a po sit ive
delight." Lodi said .

In early Janua ry, a band
ed pigeon came aboa rd the
Co m m u n ic a to r off the
coast of Florida and made
three trips from the Culf
po rts to New England as the
pet of the c rew.

" It was re al ly some
thing," sa id Lod i. " to see
those b ig, bu rly seamen vy
ing with each other to pluck
the p igeon off the fantai l
and take it into their cabins
for the night. They even
walked into town from the
ports to buy it bi rd food ."

l ast year at Christmas
time, the Cove Communica-
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C.B. TO to METER KITS
AMERICA'S # 1 SOURCE FOR

10 METER C.B. KITS
IN STOCK-Kits for most CB. Models
A.M. and S.S.B.
COMPLETE KITS-Includes all parts and de
tailed inst ruc t ions for both crystal and
P.L.L. synthesizers.
CUSTOM ENGINEERED-For easy instal la
tion with minimum amount of time and test
equipment.
fLEXlllLE IlAND COVERAGE-To provide 1
MHz coverage for most r .L.L. chassis and
up to 2 MHz on special order for some
types.
LOW COST-Kit prices range from $ t 0 .00
to $50.00. according to parts required .
Average kit price under $25 .00.
free c.t..log-write or call today for o ur
free to meter catalog. Includes details on
k i ts and our many o ther products.

AMERICAN CRYSTAL SUPPLY COMPANY
P.O. BOX 638
WEST YARMOUTH, MA. 02673
(617) 771-4634
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tor was stuck in bad weath
er at the Staten Island an
chorage. The weather was
so miserably co ld a nd
windy t hat the motor
launches quit running
crews to shore or back to
their ships . Gales swept the
area, and half of the Com
municator's crew couldn't
get back on board for
Christmas dinner. But Lodi
and Carl were together. Carl
had brought Lodi a la rge
case fu ll of radio repair
tool s, an d the ship had been
decorated fo r Christmas.

" They even had a tree in
the off icers' lo unge," Carl
sa id.

W hile the storm raged
around them, lodi and Carl
enjoyed Christmas dinner
with those of the crew who
had beaten the storm back
to the ship . The next day the
winds abated, and Carl was
able to get ashore and
catch a plane back to
Phoenix. Lodi. on the Cove

Communicator, headed for
the Hudson Rive r.

" It had been a lousy
winte r in the East: ' l od i
said, "so rough and cold.
We went up the Hudson all
the way to Albany, breaking
ice all the way."

lodi stayed aboard the
Cove Communicator until
late in January, and then
she flew home for a fo ur
month vacation in the
Arizona sun. When her stay
ends and she says goodbye
to Ca rl and her mothe r and
to her children and grand
children, she'll go back to
sea aga in on a ta nker as
radi o off ice r, but now she's
got her eye on another goal.

" I'd like to get more into
troubles hooting," Lodi sa id.
"The time is coming when
the radio officer will be the
electronics officer and be
responsible for all of the
electronics equipment on
the ship. I'm going to be
ready when that time
comes." .

Dateline Dayton Hamventlon .•.
To demon.trete the ..Iectlvlty of our M.rte. 3CR repeater we keyed a
tren.mltter 15 KHz off frequency end let It dlrecUy egeln.t the receiver
Input. Our Mark 3CR didn't even notice the clo•••ncounter.

close

Sure the Mark 3CR can withstand severe interference..
it uses both crystal filtering and double conversion.
And that's just the beginning. Its performance contin
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform
ance have your own close encounter with a Mark 3CR /
Repeater or Mark 3C Controller.
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encounter

calt or write for .peclflcatlon. ....49

MICRO CONTROL SPECIALTIES
23 Elm Pllrk, Groveland, Ma. 01834

(617) 372-3442



r----------,
•Copy RTTY, ASCII.
• and Morse •
: from the palm :
• of your hand. •
• •• •• •I •
• •• •• •• •
• I• •I Have you waited t o get into I
I COde reading until you found I

out what this latest fad was
I about? You can stop waiting, I
•

because it 's no longer a fad . •
Amateurs everywhere

I are t ossing the gigantic I
I

clanking monsters of vester- •
year that once performed

I the JOb of reading I
•

recroteretvce. They are trad- •
ing them in for stare-or-me-

•
ar t COde-reading cevrces I
that are incredibly sm all ,

I noiseless if desired and in- I
•

f initely m ore versatile than •
their anncue predecessors.

I Kant ronlcs. the leader in I
code-reading development,

I hasjust Introduced the latest I
I and most-advanced break - I

through in the copying of
I Morse COde, radtoteletvpe I
I and ASCII computer ranau- I

age.
I The Kantronlcs Mini- I
•

Reader reads all three types •
of code, dtsrnavs code speed,

I keeps a 24-hour Clock, acts as I
•

a raoroterervoe oemocuraror •
and reads all o f its oeccoeo

I in form at ion out on a travel- I
•

ing d isplay of 10 easy-to-read •
characters. It is so compact

•
that it fits in a hand-held, •
calculator -size enclosure.

I At $314.95, the Mlnl-Read- I
er outperforms anything •

I within another $400 of it s
I price range. I
•

Call or visit your Authonz- •
eo Kantronics Dealer now to

•
find out what the latest in I

•
technology has done t o •
code-reading.

• •
: IIiKantronics :

19131842-7745
I 1202 E. 23rd Street •
I lawrence, Kansas 66044 I
L .I

... , _......_. . ."., .
O o OOC
• ••" • • _ ou ...

Give YOOf 2·meter hind·held 50 wailS 01 puoth
WIth the Model 2C050, 01 100 wailS with Ih.
Model2CIOO amplil.ers Of use the Model2Cl 00
WIth your 25 'lVall output 2·melel rig, by plugging
IA the appfopfiate dllve-pfoglamming module

Compatl and rehebte. all YoCom POlVtf amphll"S
le afure tfOnt-panel on·oll SlVllthlAg 101 tonven
ren t shut down wtlen they're nOf needed fOf snert
hauls, plus an LED status indicator.

See YOUf deale f Of tontatt YoCom today lor a
tOpy 01 OUf detail, d touf-plge t,ralog.

Even More
POWER

e ,2 ., 2 win IIOMi".I.hi" (strl t ifyl
• 2 Wit" ..Dd.1 deli"f' 15·20 w.tts witll ..,.,

.... wan .1 tlri"
• 10 MHI hrrdwMldlllf CAP " " ARS
e ....IS .1 "'"it.... FCC .,.cifiun...
. 200 rnW drive meld.1 "(fnit, 0,,,16"1 It_

IC-lA Of YlnD FT·20l RfIIIllI.if IIlnery ·,.vi",
low·power fIIOd.

• Only 184.95 (199,95 lof 200 ",W driv . ,

0 ':,
... -SSB/ cw/ RTIY

584.95

6·1',,1. Flud Highpa••

Audio Amph'i.,

GIve you. IoW-pOWl!' 2·me/1f rig real punch by
del"" tf ;"!! a polenl 2!i,wiItI Sign'" Wllh only TWO
w. " s of drive lalsa iIIn il. bl t Sfl up 10' 200 mill;·
Wi ltS drive) Comp;tt;t itnd convenient 10 mount
YoCom's Modet 2C025 is idul lor tar. boat 01

iIIlywhfl e you've got it 12 VOC sourte At only
184 95 lS9995 tOf 200 mW dfive). iI's the
perfett tompanion 100 yOUf Ofa~ e . Enrnmm Hen,..,.
tee m, Ke nwood. MOlorola. Slandafd. Wilson.
Yau u or olhf 2·mele! FM portable I

8· ...... Tu...." .. L<-pa•• f ill ...
Tu" .. blto ga J><lpa... f ill.,

FLJ> . 300-3000 H "
FBP" JOO.3000 H.
B....d",Id,b·ln. than 75 H• . to gr. .. ,... ,h. .. I!>OO Hl _

F N<>td• • 300·3000 H• ., NOlch d.p'h.S(j dK

FHP.300 111

1 Wall

)2·14 voc 0 300 MA
110 Vac ..Ilh 01"' 1 ada p•• , ($11. 951

O HD U t TODAY. Jf "'" <"mploM.lv ", ;"6~. '''''urn ..." hln 15 ct.a Io' .. proml'l •• fund (In. . hl.,pog ,"nd h.nd
ling). Add 52 ,SO . hipping. rod h.ndling , SENO TODAY lor compln. Ii....... plo<ho<'" Ou l... inq..i ' .............0.... .

.... 432 M&M ELECTRONICS. INC.
P 0 , BOX 1201> ' BREWTON. IUABAMA 3M27 PHONE l:lO!>l ""7·24%

l o n. blo NOleh Flit••

Handful
of
POWER

MSB-l AUDIO FILTER

ANTENNAS for 2-meter Hand-Helds
'I.-Wave Gain Antenna NEW! Short, Compact

" UG LY DUCKLING"Provides nearly 10· d B gain over a
rubber ducky when extended to its full Only 4 '40 " short. yet pertorms hke a " l u ll
47" . yet telescopes to o n ly 8" tornsten- srze" ducky. Available for either BNG
ing or carrying . Works WIth any B NC o r threaded mounts
ecu.ooec radio ... Only $24.95 Only $14.95 IB NC) . $12.95 (threaded)

Available now from your local amateur rad io dealer o r order direct :

\'o(;om &5 East P,lttint RDtd, Suit. III. Pro.p.c1H. ights, It ;';:;0

PRODUCTS CORPORATION :r. (312) 459-3680
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SOCIAL EVENTS
formation on motels, tickets,
displays, pr ize l ists, camping,
etc., wr ite BillGrahamW~ZEH,

215 Bermuda, O'Fallon MO
63366.

fest Committee, PO Box 370, Ptt
man NJ 08071, or phone (609.
456-0500 or (609)-338-4841 days
or (609)-629-2064 evenings.

4

" om page 99

wm be available. Talk-In on
147.66/.06 (WB3JOE) or 146.52.
For further in/ormation ,call Don
Schuenemann WB3AYT at
(215}-622-9076.

AUSTIN TX
AUG 14-16

The Aust in Amateur Rad io
Club and th e Austin Repealer
Organization will hold the ARAL·
approved VHF '81, a combina
t ion state convention of the
Texas VHF FM Society and the
second annual Super Central
Texas Swap/est . on Aug ust
14·16, 1981 , a t the Hilt on Inn,
Austin lX. Registration is $5.00
in advance (August 1st deadline)
or $6.00 at the door. Tickets are
good for technical sessions,
seminars, the swap test. and
mor e (all indoors and air
cond itioned). Other features in
c lude the hidden tran smitter
hunt, the Saturday night boat
ride, and the Texas barbecue
dinner. prizes, an ARRl rerum,
and d eale rs. Talk-in on
146.191.79. For additional inter
maucn. contact VHF '81, PO
Box 13473, Capitol St alion,
Austin TX 78711 .

OAKLAND NJ
AUG 1S

The Ramapo Mountain Arne
teur Radio Club (WA2SNA) will
ho ld its 5th annual flea market
on August 15, 1981 , at theAmeri
can legion Hall , 65 Oak Street,
Oak land NJ , only 20 miles from
the GW Bridge. Admission is
$1 .00; Yls and harmonics will be
admitted free. Indoor tables are
$6.50 and tailgating is $3.00.
Door prizes will be awarded and
refreshments will be available.
Talk-in on 147.49/146.49 and
146.52. For more informat ion,
con t act W a lt Z ierenberg
WD2AAI, 344 Union Avenue,
Bloomingda le NJ 07403, or
phone (201)-838-7565.

TACOMAWA
AUG 15-16

The Radio Club of Tacoma
will ho ld its annual Hamfa ir on
August 15-16, 1981, at Pacif ic
l utheran University in Tacoma,
WA. Featured wil l be many ou t-
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standing technica l semina rs,
games and contests lor a ll
members of the family, a large
f lea market and commercial drs
play area, dinner and alter-clln
ner entertainment , and valuable
door prizes. Trailer parking and
lodging are available. For more
details, con tact Eva Anderson
WB7QN S, 517 Berkeley Avenue
Wes t, Tacoma WA 98466, or
phone (206}-564-8347.

MARYSVILLE OH
AUG 22·23

The Union County Amateur
RadiO Club wil l hOld its fifth en
nua l Hemtest-at on Aug ust
22·23,1981 , at the Union County
Fairgrounds, Marysville (near
Co lumbus) OH. Gates open until
Sunday at 4:00 pm. Admission is
$2.00 in advance and $3.00 at
the gate. Children will be admit
ted free. Featured on Saturda y
night will be movies, popcorn,
round and square dancing to a
live band, and overnight camp
Ing with hookups, all free. Food
will be ava ilable all night with a
big country breakfast starting at
3:00 am. On Sunday there will be
forums, door prizes, and meet 
Ings. There will be no extra
charge for sellers at the flea
market which opens at 4:00 pm
on Saturday and 6:00 am on Su n
day. Talk-in on 147.991.39 and
.52. For more information, write
Union County Amateur Rad io
Club, 13613 US 36, Marysville
OH 43040.

WENTZVILLE MO
AUG 23

The Sain t Charles Amateur
Radio Club, rnc., will hold Ham
lest '81 on August 23, 1981 , at
the Wentzville Community cen
ter,West Main Street, Wentzville
MO. Advance tickets are $1.00
each or 4 lor $3.00; at the door
t ickets are $1 .50 each Of 4 for
$5.00. Parking is $1.(10 per car
(no camping on hamfest site).
Featured will be a reserved Ilea
market for amateurs, a free gen
eral flea market area, free bingo,
a cake walk, refreshments, and
prizes (including a first prize o f a
Kenwood TS-130S transce iver).
Free doughnuts and coffee will
be available to the early birds.
Talk-in on .07/.67 and .52. For in-

BLUEFIELD WV
AUG 23

The East River Amateur Radio
ClUb, Inc., will hold the Bluefield
Hamfest '81 on Sunday, August
23, 1981, at the Brushfork Ar·
mory/Clvic Center located on US
52, one mile north of Bluefield
WV. Admission is $2.00 in ad
vance and $3.00 at the gate, and
inc ludes a pr ize ticket. 'ran
gaters are $2.00 each and tables
are $5.00 each (3 or more are
$4.00 each). There will be food,
dealers, a flea market, forums,
and entertainment. Tatk-ln on
.89/.49 and .52/.52. For more in
formation, write Bluel ield Ham
fest '81, 2113 Hemlock Hill ,
Bluefield WV 24701 .

TIOGA COUNTY PA
AUG 29

The Tioga County Amateur
Radio Club will hold it s 5th an
nual harntest on Saturday, Aug
ust29, 1981, from 8:00 am to 4:00
pm, at the Tioga County Fair
grounds just off Ate. 6, between
Wellsboro and Mansf ield PA.
There will be a free outdoor flea
market and Inside space will be
available. Registration is $3.00.
Features will inc lude pr izes,
demonstrat ions , and food .
Pennsvtventa's eranc Canyon is
nearby. Talk-In on 146.1 9/.79 and
.52. For more Informat ion, write
PO Box 56, Mansfield PA 16933.

SEWEll NJ
AUG 30

The Gloucester County Arne
teur Radio Club will ho ld the
GCARC Hamfest on August 30,
1981, from 8:00 am to 3:00 pm
(7:00 am for tailgaters and
dealers) at the Gloucester Ooun
ty Co llege, Tanyard Road, sew
ell NJ. Admission is $2.00 in eo 
vance and $2.50 at the door.
Tailgaters' and dealers' charge
Is $6.00 (Which includes one free
admission). Refreshments and
free parlo;ing will be available.
Features will include seminars,
prizes, contests, and speakers
Dale Smith, from the ARRl, and
Miles (Brownie) Brown W2PAU,
an RCA antenna expert. FCC ex
ams will be given from Tech
through Advanced. Talk-in on
146.52 and 147.781.18. For more
Information and reservations,
send an SASE to GCARC Ham-

LA PORTE IN
AUG 30

The La Porte and Michigan
City Amateur Radio Clubs will
hold their annualla Porte coun
ty Hamlest on Sunday, August
30, 1981 , rain or shine, at the
County Fairgrounds on High·
way 2, west of La Porte IN (SO
miles SE of ChicagO). There will
be an outdoor paved flea market
area, indoor tables at $1.00
each, a satellite TV demooetre
non. and overnight trailer park.
Ing for early birds. Advance
tickets are $2.00. For reserve
none or information, send an
SASE to PO Box 30, La Porte IN
46350.

GEORGETOWN IL
SEP 5-8

The IIliana Repeater System
will hold the 12th annual Dan
ville Area Hamfest on Septem
ber 5-6, 1981 , at the Georgetown
Fairgrounds, Georgetown It.
The gates will open at 6:30 am.
Tickets are $1 .50 in advance and
$2.00 at the gate. There will be a
flea market , forums, family en
tertainment , many prizes (in·
eluding a Santee synthesized
hand-he ld), and free parking .
Talk-in on 146.22/.82 and 146.52.
For more information or ad
vance tickets, contact l owell
Wells WD9AFG, Hamfest Chair
man, RR 3, Box 215, Danville Il
61832, or phone (217)-759-7560.

AUGUSTA NJ
SEP12

The Sussex County Amateur
Radio Club will hold its third an
nual SCARC '81 namrest on sat
urday, Sep tember 12, 1981, from
8:00 am to 3:00 pm at the Sussex
County Farm and Horse Show
grounds, Plains Road o ff Rte.
206, Augusta NJ . Pre-recretre
tion for outdoor Ilea-market sen.
ers is $4.00; at the gate, $5.00.
Pre-registration lor indoor f lea
market sell ers is 55.00; at the
gate, $6.00. Other registration is
$2.00. There will be door pr izes
and plenty of free parking, Talk
in on 147.90/.30 and 146.52. For
additional information or pre
reg istrat ion , write Sussex ccun
ty Amateur Radio Club, PO Box
11, Newton NJ 07860, or lloyd
Buchholtz WA2lHX, 10 Black
Oak Drive, Vernon NJ 07462.



nasty sp ills onto th e floo rof
the van, a fal l of about
th ree feet! A solar distur
bance prohibited us from
working any OX that week
end . but stations all over
the United Sta tes were
worked, mostly on forty
meters.

Conclusions
Cons ide ring the pr ice

and pe rforma nce o f the
1305. it represents an excel
lent buy for either fixed o r
mo bile ope ration. It faces a
lot of competition in t he
sma ll transceiver market.
but the current crop of rigs
is so va ried in concept that
each has its own devoted
foll owing. If ease o f o pera
tion. good audio. and a
wide range of accesso ries
st ri ke yo u r fa ncy. the
TS-130S might be the rig for
you!

For further information.
co ntac t Trio -Kenwo o d
Communica tions, Inc., 11 1
West Walnut, Compton CA
90220 . •

Rolin Distributors
P.O. Boll; 4 36 Department 7
Dunellen, N.J . 088 12

201-469-1219

WE'RE ROLIN
IN CRYSTALS!

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

could use improvemen t .
Whatever o ne th inks o f the
bandspread, it is impo rtant
to note that frequ ency
stabi lity is not a pro b
lem-the rig occas ionally
becam e airborne when my
d riving got. ah. sha ll we say.
over-enth usias tic, but the
frequen cy never dr ifted .

If the poor bandspread
re ally gets to you, it might
help to know that Kenwood
offers a nice d igital fre
quency controller tha t al
lows tu ni ng of the rig from
push-buttons o n t he micro
phone .

The real test of the trans
ce iver came on the yearly
pi lgrimage to the Dayton
Ham ven t ion in t he infa
mous 73 Magazine 5-100
va n. We installed the 1305
o n a coun tertop in the back
of the van, connected up a
0 -1 04 microp hone. and
used a Hus t ler mobile
antenna to distr ibute the rf .
The 1305 d id everything it
was supposed to and mo re,
shrugging off a co uple of

We Stock Crystals For:
Clegg Drake (com
Kenwood Midland Regency
Standard Wilson Yeesu
Lafayette Tempo VHF Eng

(We Also Accept Orders For Cus tom Crystals.)

th rough the filter. O ne fea
tu re that I found ind ispe n
sa ble in mobile use was the
speech processor - it can
make a real difference on
the o ther end of the QSO.
With the processor o n or
off, ad just ing the mic gain
for the prope r leve l using
the ALe meter is a simple
task. The ba lli stics of the
mete r allow su re and fast
re adi ng . Th e m ic ga in
should be readjusted when
the processor is turned o n
or off. The noise blanker did
an excellent job of cleaning
up ignit ion noise and I left it
on a ll the t ime .

A characteristic t hat I
found less th an ad mirable
was the li mited bandsp read
of the main vfo knob. Tun
ing in a signa l whi le jounc
ing down the road is a cha l
lenge-one flick of t he
knob and you've jumped
ten kHz! I eventua lly
learned how to ha nd le the
knob with reasonable dex
te ri ty, but bandspread is an
area in which the 1305

commodate either mono or
stereo headphones . Trans
mit audio was good with
the th ree microphones we
t ried-a 0 -1 04, a Shure
4440 , and a Yaesu hand mi
crophone.

Kenwood dese rves pra ise
for the qua lity o f the 1305
instruction manual. Lots of
practical information is
provided on installation
and use, fo r mobile as we ll
as fixed operat ion. As is
typical with Kenwood prod
ucts, no se rvice and align
ment procedures a re in
cluded in the instruc tio ns;
you 'll have to buy a sepa
rate se rvice man ua l for that
information . For eme r
gency repai rs by those
hams brave enough to work
on the 1305 themse lves (see
interior pho tog raphs). com
plete sc he mat ics a nd a
block diagram a re included
with the rig.

On the Road!

While the 1305 is perfect
ly at home on the ham
shack bench, it really
comes into its own when in
stalled in a veh icle. I oper
ated it for several weeks
from my car and grew very
fond of it in that mode of
operation. I sat it on the
front seat bes ide me and
ran the power le ad direct ly
to the battery. It d raws too
much current to use with
my noise filte r, and I was
pleasant ly surprised when I
didn 't hear t he alternator
whine I hear with othe r rigs
t ha t a re n' t co nnec t e d

15·1305 trom page 39

Mark 3CR trom page 46

Inside, the circuitry has
the deceptive aura of sim
plicity that often accom
panies mic roprocessor-con
tro lled hardware . A couple
of g lass-e poxy ci rc u it
boards ta ke ca re o f all co n
trol functions. O ne hand les
audio processing such as
gating. level adjustments ,
OTMF decoding. and auto
patch phone-line interfac-

ing, and the other is essen
tially a single-boa rd 6502
computer that performs all
the I/O functions fo r the
repeater and any externa l
devices added by the user .
A third ci rcuit board co n
ta ins the fro nt-panel sta tus
LEOs a nd their drivers. The
re cei ver a nd transmitter
boards are ho used in sepa
ra te, fully-shielded cabi
nets . The re is space for an
optional rece iver on 220 o r

440 MH z to be used for con
trol comma nds to the mi
croprocessor cont roller.

Selection o f Functions
Vi rtua lly all co mma nds

and functions are se lected
wi th a three-d igit OTMF
code. The re a re a tota l of 36
different code s that the
controller is programmed
to recogni ze . For security,
these codes can be cha nged
instantly by flipping a se t of

switc hes inside the repeat
er. How the contro ll er re
ceives this code is up to its
owne r. You can use a com
mand rece iver, a phone
line, o r t he re peate r inpu t
for co ntro l commands . Us
ing t he input freque ncy is
disco uraged due to the
wild-tu rkey bonanza this
wou ld provide, and is il
lega l in any case. Fli pping
the command swi tc h o n the
fro nt panel removes the ca-

73 Magazine· July, 1981 109



pability of repeater control
on the input frequency for
all but a se lect few user
comma nds, suc h as auto
patch access and hangup.
and autod ial num bers. All
other command codes will
only be recogn ized by the
cont roller if they come
from the command receive r
or the phone line. When a
command is received via
the control li nk, it is ac
knowledged with RRR in
Morse the next time the re
peater is keyed . This can be
a little confusing to users,
who inev itably will hear an
RRR from t ime to time in
the middl e of a conversa
tion.

Basic Features

The basic operating pa
rameters of the Mark 3CR
are similar to othe r repeat
ers, with some interesting
twists . There is a beep at the
end of each transmission to
let you know when the
time-ou t time r is reset. This
t i me r ca n be set in
3O-second increments from
30 seconds to three minutes
via the control link. If a user
doesn't wait for the beep
before transmitting, he runs
the ri sk of timing out the re
peater. If this occurs, the
mac hine wi lllD and send a
CW message suc h as " beer"
or " time" when it comes
back on again. There is a
timer-reset code that allows
users to reset the repeate r
without wa iting for it to re
cycle.

Any of t hree prepro
grammed CW tail messages
can be sent on the repeater
tail at t he end of each tra ns
mission. Oft-chose n mes
sages are Net, 73, and Meet .
These messages are e n·
abled and disabled via the
control link.

One of the nicest fea
tures of the Mark 3CR is its
ant i-kerc hunk system. The
cont roller looks at trans
miss ion time and recent re
peater activity, and if it de
cides that there is a pattern
of ext reme ly short t ransmis-

110 73 Msgszine • July, 1981

sions, it inhibits the trans
mitter until a signal remains
on for a longer period of
ti me. In practice, th is sys
tem is extremely effec tive
at d isco uraging all but the
most ma licious of ker
chunkers, without imposing
any inconvenience on other
users. It's one of the most
effective systems t have
see n.

Tones and More Tones!
In a repeater so depen

dent on DTMF tones, it is
impo rtant to have a t rust
worthy decode r. There are
two six-po le act ive fil ters
for hig h-group a nd low
group tone condit ioning,
and the output of these
goes to a Mostek MK5102
digital tone decoder. The
decodi ng sys tem is ex
tremely fast and reliable, at
the expense of tolerance of
improperly-adjusted tone
pads. If a user's tone leve l is
set too high, the re peate r
will not accept his tones. To
aid users in adj usti ng their
pads, a clever test sequence
is included in the Mark 3CR
cont roller. You send either
a row or a column of tones
in sequences, and if the
leve l of each tone is cor
rect, the repeater repl ies
with O K in Morse . If the
tones are off frequency or
incorrect in amplitude, it
doesn't do anything. This
facilitates adjustment of
even the most pr imitive
to ne pads.

All the c ircui try for
autopatch operation is in
cluded in the Mark 3CR 
just connect the patch to a
phone line. It can be con
figu red to opera te with
eithe r pu lse or touc htonet
systems. At p rese nt , t he
patch is not FCC-registered,
so if your group is picky
about the letter of the law,
you'l l wa nt to get a Ma Be ll
a pp roved couple r. Pra c
tically speaking, the patch
is optica lly coupled to the
phone line, so you 're un
likely to en counter any
problems with Ma's min
ions-they can't sense the

presence of the patch on
the line.

Numbe rs d ialed with the
standa rd autopatch access
code can o nly have seven
digi ts and cannot start with
zero or one. A special long
distance access code can
be sent via the control
link to permi t long-d is
tan ce calls. Five autodial
numbers may be prepro
grammed, each with its own
access code. These auto
dial numbe rs may be ac
cessed even whe n the no r
mal au topatc h function is
inhibited , allowing eme r
gency access to pol ice, fire,
etc.. when no control opera
tor is available.

Reverse autopatch is pos
si ble, and the procedure is
complicated enough to dis
courage abuse. It would be
very difficu lt for an unau
thorized person to " break"
the system. It operates like
this : When an incoming call
is received on the auto
patch line, the processor
connects the ca ll afte r
about five rings. The ca ller
mus t enter t he reve rse
autcpatch code within five
seconds, or the connection
will be terminated . If the
code is e ntered correctly,
the repeater will transmit a
series of Morse Ts. Impo r
tant ly, the repeate r's trans
mitter will not be activated
at all without the correct
code. If a user listening to
the repeater decides to a n
swer the ca ll, he can ente r
the usual au topatc h code
and the call will t hen pro
ceed as a normal auto
patch. It's debatable, of
course, but as lo ng as the
autopatc h phone number
and access codes are ca re
fu lly protected, I'd say that
this p rocedu re proba bly
meets the FCC criteria for
sc reeni ng before a reverse
pa tch ta kes pla ce . The
cha nces of anyone calli ng
your repeater's number and
guess ing t he co rrect code
within five seconds without
making a mistake are statis
tically improbable . Being
extremely selective about

who gets the code (only
hams?) constitutes screen
ing, in my hum ble opinion.
Sho u ld someo ne e ver
abuse the reverse-au to
patc h privilege, you can
always change the code or
disconnect the patch. The
FCC may hold a different
opinion , however, so you
are o n your own. If in
doubt, don't use the reverse
au topatc h feature !

The Good Stuff
While the basic operat

ing parameters are almost
airt ight and very p leasant
to have available, things
real ly get exci ting whe n you
start using the command
and user functions. The
Mark 3CR repeater was de
signed to a llow very easy in
te rfac ing with external de
vices. Remember those ter
minals o n the back panel ?
Here's where they come in!

There are two classes
of user funct ions-those
which keep the transmitter
on all the time (cla ss t) and
those which don' t (class II).
There are seven class I out
puts and fou r class II out
puts. Nominal time-out lim
its are three minutes for
class I and ten min utes for
class t I outputs . To round
out the package, the re are
three o utputs that are en
abled and disabled th rough
the control link. How do
you use 'em? Simple! Each
of the 14 outputs is as
signed to a termi na l o n the
rea r panel. and each outpu t
is enabled by a three-digit
DTMF tone. When the con
troller rece ives the correct
code, the terminal cha nges
state from low to o pen cir
cuit. The logic o utputs are
buffe red with high-voltage
open-collector buffers that
can sink up to 30 mAoExter
na l pull-up resistors are
used to pu ll the output
hi gh. All of you who have
suffered long hours with a
hot solderi ng iron and a
crate of TTL chips putting
together multi-digit tone
decoders will unde rstand
the va lue of having the in-



terfaces a lready in place,
ready to go , Link rece ivers,
cro ss ba nd receivers and
tra nsmi t ters, a mp lifi e rs ,
d irectiona l a ntennas, re
cordings, all can be added
with very little effort and an
ext remely lo w external
parts count.

An example: Suppose
you want to add a tape re
cording to welcome new
users to the repeater. An
o ld e ight-track or continu
ous-loo p cassette pl ayer
takes ca re of the hardware.
Recording the message will
be your hardest task! The
audio output from the play
er goes into the auxili ary
aud io input o n the back of
the repea ter a nd the con
trol terminal activates a
relay to turn the tape drive
on and off. Publ ish the ac
cess code fo r that pa r
ticular function and you' ll
be in the "taped-welcome"
business! When you grasp
the fact that the re peater is
capable of supporting four
teen external devices with
very li ttle effort involved in
interfaci ng them, you will
understand what a ll the ex
citement is about.

With a ll these capabili-

NCG-15 from page 42

midable task. I also had
so me reservations abo u t
hanging my life 's savings
under the dashboard of my
car. After ca reful consid
e rat ion, the Hustler anten
na was consigned to the
yawni ng void of the ham
shack closet. With the NeG
now available, a ll these
problems were solved a nd
it looked like I might be do
ing some mobiling after all !

With a war whoop that
brought my fa ithful hound,
Rufus, running. I made for
the closet and extricated
the Hustler antenna from
the forest of aluminum that
resides there. Rufu s and I
grabbed my power drill ,
so me RG-8X, and the NCG,
and headed outdoo rs for
:he car.

ties, it seems like a terr ible
waste to put a machine with
these capabi lities o n two
meters. I feel like the ca r
buff who is mort ified by the
Hollywood starle t who uses
a Maserati to drive to the
superma rket! It would be
fitting to put the repeate r
on 220 o r 450 where it could
be used in a remote-base
configu ration with links to
10 FM, a mult i-c ha nnel 2m
rig, and a ll the other bell s
and whist les that the spo il
ers at the FCC won't let us
ha ve o n two meters. I guess
that's o ne of the benefits of
microprocessor technology
-products can inexpen
sively have more flexibil ity
than is reall y needed for a
particul ar task.

Rf Section
The sophisticated con

trol circuitry of the Mark
3CR threatens to steal the
show, but the rf sections of
the repeater deserve a fai r
sha re of attention. Both re
ceiver and transmitter are
conserva tive ly desig ned ,
a nd acq uit t hemse lves
handso mely a t W2NSD/
RPT. Specia l ca re was given
to te mpe rature sta bility in

After a quick appraisal of
the situa t io n, I concluded
that t he operati on ' s
cha nces of success were en
courag ing. I already had a
Kenwood TR-76<Xl 2-meter
rig sc rewed to the trans
mission hump of my Dodge
Colt, so I si mply placed
fo ur squares of 3M double
sided foam tape on top of
the Kenwood, a nd stuck the
NCG's bracket to that. If
you have never used this
ta pe, you owe it to yourself
to try a sample. It has a grip
th at doesn't qu it, yet it rare
ly le aves any residue when
yo u remove it. I use it to
st ick radios a nd accessories
together all the time, and
even with rambunctiou s
driving on New Hamp
shire 's back roads, it has
never come unstuck.

The power connec tion

the transmitter, and imm u
nity to overload and high
adjacent-channe l re jection
in the receiver. Receiver
and transmitter boards for
144 and 220 MHz are avai l
able. Interface cards to use
the Mark 3C control ler with
GE Masterpro and Motor
ola Micor repe aters a re
avai lable for all you o ld die
hards who won' t touch any
thing else .

Power Supply
The 7812 and 7805 regu

lators used in the power
supply ensure that the co n
troller will fun ction correc t
ly under wide ac line-vol t
age fluctuations. Bo th sides
of the ac line are bypassed
to ground with 47o-pF, 2 kV
ca ps. The o ptiona l 12-vo lt
backup circu itry is highly
reco mmended. Should the
ec line voltage fall below
an acceptable level, the
backup battery is switched
in instantly. W hen t he
backup supply is in use, a
Morse " EP" is sent on the
transmitter tail. Shou ld t he
power ever fa il completely
wi th no back up available, a
Mo rse " PF" will be sent on

was a c inc h, since I so rt of
expect thi s madness to
strike from time to tim e,
and I have installed a line
from the battery that termi
nates with a sma ll e nclo
su re inside the car. The
enclosure contains a hefty
noise filte r and a lot of ter
minal strips to accommo
date fu ture expansion of
my roll ing ham shack .

The antenna was another
matte r a ltogether. I sud
denly recalled that o ne of
the reasons this particul ar
mad ne ss had never struc k
before was my lack of a
mount for the Hustler an
tenna . Since mounts cost
money and money was in
short supply, it looked like I
would e ithe r have to wait
until payday o r improvise.
Rufus was much too excit
ed about the project to put

the tail when power is re
stored . These Morse mes
sages will appear on the ta il
unt il removed by a cont rol
operator.

Conclusions
No ha m product is as

uniquely suited to micro-
processor control as a re
peater, and the flexi bility of
repe aters like the Mark 3CR
is only limited by the imagi
na t ion of its owne rs. Best of
all , this flexibility is not at
the expense of dependabili
ty, since the hardware in
this co nt roller has a lower
parts count than many re
peaters that offer o n ly
basic features. Its potential
for remote-base operation
promises to allow th at type
of setup to enjoy wide
spread populari ty. Whether
you use it as a bas ic loca l
re peater on two or a remote
base o n 220 MHz, a Ma rk
3CR should give you o r your
group yea rs of trouble-free
enjoyment.

For more info rmation,
contact Micro Control Spe
cialties, 23 Elm Park, Grove
land MA 01834. Reader Ser
vice number 489.•

it off until payday, so I
decided to improv ise.

The rear bumper of the
Colt offers a th ick flat steel
surface that is parallel with
the road, and the underside
of the surface is access ible.
Th is loo ked promising !
Back in the ham shack, I
rifled t hrough my parts
d rawe rs, a nd came up with
some thick plastic was he rs
with a raised lip on one side,
a couple of lock-washers, a
long 3/8-24 bo lt, a nd a fe
mal e -t o -female 3/8-i nc h
threaded collar. I measured
the diameter of the washers
as I walked back to the car,
and promptly blasted a
1/2-inch hole in the bumper.
I drilled another, mu ch
smalle r hole next to the big
o ne to provide a grounding
point for the coax.

I used the two plastic
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washers to make a sand
wich out of the bumper,
and then ran the long bolt
through a lock-washer to
which I attached the center
conductor of the coax. The
bolt went through the plas
tic washers and t he bumper
and the th readed collar was
screwed securely onto that.
I soldered the shie ld of the
RG-8X to a lug, whi ch was
then bolted to the under
side of the bumper through
the sma ll hol e I had previ 
ously d rilled . All that re
mained was to screw the an
tenna itself into the now
complete mount. Once it
was in, I stood back and sur
veyed my work . As it turned
out, I'm glad I didn't spring
for a commercia l ball-type
bumper mount- this turned
out much better!

, performed the usual
series of mundane tests
w ith ohmmeter and swr me
ter, and fi na lly jumped in
the car and gra bbed the
NCG 's microphone with
one hand and the vxo knob
with the other, intent on
some serious operating.

r

Does anyone know anything
about the technical operation of
the ATCIZenith "SAVVY" fnstru
ment? I will pay a finder's fee lor
the first good information.

MIke Reynolds WIKlE
3826 So. 92 E. PI.

Tulsa OK 74145

I am in need of operating in
structions and especially the
schematic lor a Royce c a,
model 1-636. The nne-tune con
trol is causing some FMing
when it is used for a swing of
more than 4kHz. Any comments
would be welcomed. I will gladly
pay for a copy of the operating
instructions and schematic.
Many thanks.

Herman H. Franke FIFXX
RAMC-AmEmbassy
APO New York 09m

Can anyone provide me with
copiesof schematics andlor cp-
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W5XX in Mississippi was
calling CQ. I called him and
he came back immediately,
report ing that although my
signal strength was weak.
the audio quality was good .
That's just what I wanted to
hear!

Fo r the next several days,
I operated whenever I had
the chance; I had a lot of re
warding rag-chews, as well
as some "59, good-bye"
contac ts. Some high points
included VK4NIC /3X,
C5ACA, PV8GG. M 1C, and
K4EINffI4, all with 6 Watts
into the antenna, often
while rolling down the
road! When the OX wasn 't
rolling in, I had many en
joyable contacts with just
about every corner of the
US, The NCG provides an
ext re me ly high f un-per
W att and -do flar rati o !

Features and Performance

If you've stuck with me
this fa r , and have n 't
dropped the magazine in
disgust to go fi re up your
three-kilowatt linear, you
might be interested in learn-

eretron manuals lor an Eico
model 324 signal generator and
an Eico model 368 TV·FM sweep
generator and marker? I'll pay
copying costs and postage. Any
Info would be appreciated.
Thank you.

Gene Smart. WB6TOV
RFD '1, Box 717

Hancock NH 03449

I am looking for instruction
books or diagrams for a WRl
Mult i·Pak Model P$A063A power
supply and aWRL Meteor Model
S8·175 transmitter. I will pay for
copies or original manuals. Any
one needing Montana for a
skeel? Can do, on ATTY, CW, or
sse on 8Q.1O meters. (And
thanks, 73, for this service. I've
been helped before and been
able to help others.)

Nell ZImmerman W7MAF
1815-17th Ave. So.

Great Falls MT 59405

ing some specifics about
the NeG.

The front panel offers the
traditional items; volume.
squelch, rf gain. mic gain,
S-meter , noise-blanker
switch, Tx/Rx LEOs, high!
low power selector, and an
LE 0 digital frequency read
out with 5-kHz resolution.
O nly 5 kHz, you exclaim in
d ismay? Aye, earth ling! The
tu ning system is unusual for
an HF rig, bea ring some re
semblance to the system
found on the Kenwood TR
7400 2-meter transceiver
and similar rigs . Rotary
switches select the 1()()..kHz
and 1a-kHz segments of the
band and a push-button
adds 5 kHz to the frequen
cy you select. Fine tuning
(p lus or minus 8 kHz) is
faci litated by t he vxo knob
next to t he digi tal readout.
W hat all thi s means is that
wh ile the radio covers the
entire 15 meter band, it is
inconvenient to scan from
one band edge to the other
as you would with a more
traditional tuning arrange
ment. In practice, the tun
ing system is reasonably
workable and you learn to
manipu late the contro ls
quickly. There is a sweep
control that allows you to
scan th rough the vxo range
at a rapid rate but I found
t hat control to be less than
useful for my style of opera
ting.

Once you learn to cope
with the tuning system,
everything else is straight
forward . The single-conver
sion superhet receiver is
competent, offering better
than-expected sensitiv ity,
selectiv ity, and dynamic
range for a transceiver in
this price range. The age
has a tendency to pump on
strong signa ls, an annoying
effect which is easily cured
by reducing the setting of
the rf gain control. The
noise blanker performs as
expected, cleaning up a bit
of ignition noise without
no ti ceabl y altering the
receiver's performance in
any other respect. Audio

output is about two Watts
and the bui lt-in speaker is
perfectly usable, which
comes as a pleasant sur
prise. Only one other rig
that I've used in my car has
not needed an external
speaker for adequate per
formance !

The transmitter offers no
surprises either . There is no
provision fo r ALC metering,
but the mic gain contro l is
ext remely forgiving, a fact
proven to my own satisfec
tion when I listened at
home while someone else
operated the NCG from my
car. Informal observations
by myself and many others
indicate that the rig's out
put is clean and the audio is
good. The rig has provision
for low-power operation
with about three Watts out
put on voice peaks. Thanks
but no thanks-six Watts is
enough of a cha llenge for
mel Those of you with
monobanders at 70 feet or a
penchant for self-abuse
may find the low-power
position exciting, but I
religiously avoid it!

Conclusions

I found the NCG to be a
very enjoyable t ransceiver
to work w ith. For a beg inner
looking for an inexpensive
way of getting on the air, or
the mobi le or QRP opera
tor, the NCG-15 represents
an outstanding value . True,
it has a tuning system that
only its mother could love,
but where else can you get
so much rig for so little
money? I hope that rigs like
this will begin to wean us
from the " power trip" so
many of us seem to be on .
W hen we use high power to
ri de over the interference
f rom other hams, rather
than to compensate for
poor propagation, it's time
to rethink our operating
habits. See you on 15-.meter
QRPI

For further information,
contact NCG Co., 1275 N.
Grove Street, Anaheim CA
92806. Reader Service
number 477.•



WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital elect ronics is coming to ham gear . . . and you 'll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the next few
years than ever before in history. You 'll see these changes coming in 73. where you'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine . . .often more
than a ll the others combined.

When sideband got started, it was moved along by the many pioneering a rticles in 73. In the 60s
it was solid state, with several times as many articles on the subject than in all the other magazines
combined. When repeaters a nd FM got going about ten yea rs ago there were over five times as
many articles on the subjec t published in 73 as in all other ham magazines combined ... and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters ... which might give us six times as many repeaters
in our present bands. We're looking at automatic identification systems which may make it possi
ble for us to read out the call letters of any station tuned in . .. and even the development of self
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming .. .present and future .. .and just a bit of
the past, too.

'00'0 _

Address _

CIty Sta te ---l.Zip' _

316B6

Canad ian S271l year o nly. US funds. Foreign $35/1 year o riy. US funds
Please allow .:I to 6 weeks lor delivery

73 Magazine e PO Box Q31eFarmingdcle. NY 11737

Without the endless fillers on station activities and club news, 73 is able to ,
publish far more information . .. valuable information ... on hamming and
ham equipment.

You mayor may not be a pioneer, but you certainly will want to keep up
with what is happening and what the new rigs are going to be like. And , frank
ly, your support of 73 is needed to keep this type of information coming.

)1@@~ bI me fOf 1year of 73 fv'ogOzine at $25.CX:>

,----------------------------
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M"'GIC OF HAM RAOIO 1 ' .95

M"'STER H ...NOBOOK OF H"'M RAOIO CIR.

CUITS,_...................... ...........................• 6.95

THE NEW HOBBY COMPUTERS I " .95

NOVICE THEORY TAPES..._.._.._._ ' 1!>.95

OWNER REP IR OF RADIO EQUIPMENT

.................._ _._._._.._._._ $ 7.95

POWER SUPPLY H NOBOOK._ ,I 9,95

PRACTICAL ANTE NNAS FO R THE RA DIO

...lol TEUR. _ ~._ _.._._. .I 9.95

THE PRACTICAL IiANOBooK OF Flol

REPEATERS _._.•.•.•.._•..._ _._. 1 995

PROP...G...TION WIZARD·S ti NDBooK

................................................._ 1 6,95

QSt C ROS-STYL E w- m 1 6.95

QSL C RDS- STYLE W -50IL .........• 13.95

QSL CARDS-STYLE X-250 8.95

OSL C"'RDS-STYlE X-500 S13,95

QSL C ROS- STYlE Y-250 1 6,95

a SL C RDS_ STYLE Y-5Oll 113.95

RF" DIGITAL TEST EQUiPMENT 5.9!>

RTTV HANDBOOK......... . .." ..$ !>.9!>

RTL COOKBOO K 6,50

SHELF BOX-I 1 2,00

SHELF BOXES- U l l,50 flech

C. t. log •

BX1002

BK731 1

BK13M

em"
$01081

50"""
507351
LB7369

LB73llO

LB7361

LB7362

BK73S6

BK1063

BK1064

BKl382

BK1069

BK7368

BK7370

BK1 18-4

BK731!>

Itlm Plice

SH ELF BOXES-8 AND UP '1 .25 nell

SOME OF THE BEST FROM KtLOBAUD

···················.·· •.•..•....... 110.95
SSB THE M ISUNDERSTOOD MO DE..I 5,SO

SSTY TAPE _.._ _.._..__ ,I !>.95

STUDY GUIDE -ADV. CLASS.._ .._ I 6 .95

ST\JDY GUIDE-EXTRA CLASS._._~ ' !5.9!>
STUDV GUIDE_NOVICE CLASS.._.... " .95
TEST EQUIP U B Vl_COMPONENT

TESTERS .__ _ •..._ _._ _.. " .95
TEST EQUtP UB V2-AUDIO TESTERS

............_.._._ _._.._ _ _ 1 " .95

TEST EQU IP U B V3- RAOIO EQUIP..' • .95
TEST EOUIP U B V' - IC TEST EO,.....• • .95
TOOLS & TECHNIQUES 95
TIL COO KBOOK 9.50

TVT COO KBOO K g.95

UNDERST...NDING & PROGR,lr,MMING

MICROCO MPUTERS 110 ,95

VERTIC L BE M & TRIA NGLE "'NTNS

" ,.., , , " .• 5.50

VHF AN TENN'" H NDBOOK !>.95

WEATHER S...TELLITE Ii"'NDBOOK ,1 2.50

WORLD R"'DIO TV HANDBooK. I 16.SO

WORLD REPEATER TLAS " .95

114 73 Magazine I July, 1981



NEW, UPDATED

EDITIONS OF OUR

FAMOUS NOVICE CLASS

STUDY GUIDE AND

NOVICE THEORY TAPES

• NOVICE STUDY GUIDE- SG7351- Here is a completely new study guide and rererence book lor
the potential ham. This Is not a questlorv'answer memorl.zalion course. Elec tronle and radio l unda
mentals are presented and explair>ed In an easy-l(>.underSl and fashion. preparIng the beg inner for
the Novk:e exam. Includes the lalest FCC amateur regulations, as well as applicatIon forms. Easily
the best path Into the exciting world of ham radio! $4.95.'

eNOVICE THEORY TAPES- CT7300- Start llng lfl;lrnlng Breakthrough, YOU' ll be aslounded at
how really SImple the lheory Is when yOlJ hear It explained on these tapes. Three tapes ol lheot'y and
one Of questions and anaWBfS ffOm Ihe latest Novice exams give yOlJ Ihe edge yOlJ need to breeze
throup h your exam. 73 Is Interesled In helping get mare amal eurs, so we're giving you the complete
set 0 Ouf tapes lor the Incredibly low price of ONLY $1$.95. '

SCientists have proven that you learn faster by listening than by readine because you can playa cas
sette tape over and over In yOlJr spare lime-even While you're drivlngTYou get more and more Info
each time you hear It You can"t progress without solid fundamenlals. These lour hour·long lapes
give yOlJ enme basics yOlJ'1I need 10 pass Ihe Novice exam easily . You' ll have an understanding 01
th e basics which Will be Invaluable to you tor the res t otyour life! Can you affO(d to take yOlJr Novice
exam wil hOlJl l lrst l lsl ening to tbese lapes? Set 01 4- $15.95."

SPECIAL OFFER! Both Novice Cla.. Stu.dy GaJde and Novice Theory Tape.
$ 20 .00 Ord e r NP7300.

--OT H ER STUDY GUIDES- -

~G ENESlS"

6 WPM - CT7305- This Is the beginning tape fO( peojlle
who do not know the code at all. II takes them Ihrough
the 26 lellers, 10 numbers and nec:assary punctuation,
complete with practice every step of the way using the
newest blitz teach ing techniques. II is almost mirac
ulous! Inone hour meny peOjlle- includ ing kldsof t...,_
are able 10 master the code. The eaSl:! of learning gives
confidence 10 beginners who might otherwise drop out.

~TH E STICKLER"
S + WPM - CT7306- This is Ihe practice tape for thtl
NOVic l:! and Technician licenses. It Is made up of one
801Id hou r of code, sent et the official FCC standard (no
other tape we've heard uses trese standards. 80 many
people flunk the code when they are suddenly-under
prassure-faced with characters sent et 13 wpm and
spaced for 5 wpm). This l ape is nol memorizab ll:!, unlike
the zany 5 wpm tape, since t he code groups are entirely
random cnerecters sent In grOlJps o f five.

" BACK BREAKER"

13 + WPM - CT7313- Code grOlJps again, at s brisk 13
per 80 you wil l be at eaSl:! when you sll down In fronl o f
Ihe steely-<l)'Bd go.ernmant Inspector and he starts
sanding you plain language at only 13 per. You need Ihls
eXlre margin 10 overwmethe panic which is unlverSill in
Ihe t l:!st sit uations. When you've spant your money and
lime 10 lake the lesl, you'll than k beeven you had this
back'breaklng tape.

" COURAGEOUS"
20 + WPM- CT7320- Code Is what gets you when yOlJ
go lor me Extra class license. It is so embarrassing 10
panio out lust because you didn't prepare yourself with
thlstepe. hough this Is only one word fasler, the code
llroups are so dllflcuil lhat you'll almosl lall aatoop copy
Ing Ihl:! FCC sluf f by comparison. users rapot1lhat they
cen'l believs how easy 20 per really Is with this fantastic
one hour lape.

• EXTRA CLASS UCENSE STUDY GUIOE- SG1080
Before going lor your 1 x 2 call, It pays 10 be a master 01
Ihe Elctra class electronics theory. This study guide Is
IhfI logical extension 01 the 73 lheofy course. All the
theory necessary to pass the exam Is presented. Anten
nas, transmission lines, swr are discussed, as well as
noise, piopagatlon, and speciali zed communication
te<:hnlques. This book is not a classroom lecture 01"
memorlzaUon guide, but rathe< a logical presenlation 01
the meterlalthal must be undersloodbelore allemptlng
the Extra exam. save 100111811 a return trip to the FCC
aod try the 73 method Irat! $5.95.'

. ADVAN CED CLASS LICENSE STUDY OUIDE
SG1081-Ready to upgrade your lleanse? To prevant
retaking the FCC theory exam, yoo need the 73 Advanc
ed theory gu ide. 55B, anl enna Iheory, I ransmltlers, snd
etectrcorcs measuring techniqu es are covered In detilll
In this easy·to-!ojlow stUdy guide. Special modes and
l echn lques, such as RTTY, arealso Ireated. An engineer·
lng dag.oo Is nol nec:assary to master lhe Advan<:ed
theory-try this book before vlsiling l he enmlOBf's of.
flce! $8.95.' (Published by TAB Books previous to recent
changes In ~CC exam material.)

" OUTRAGEOUS"
25 + WPM - CT7325- Thls Is the tape for Ihat sma ll
group of overachieving hams who wooldn' t be content to
simply sat isfy Ihe code requirements o f Ihe Exlre Class
license. II's the toughesl lape we've gOI and Wl:! koop a
permenenl fil l:! o f hams who have mastered It. Let us
know when you're up to speed and we' ll inscribe your
name in 73' s CW " Hall 01~ame"

- SST V T A PE-

- F OR YOUR HAMSHACK- • SLOW SCAN TELEVISION TAPE_CT7350_ Prlz,,"
winn ing programs from the 73 SSW contest Excellent
lor Demo! $5.95."

Style Y Style W
,----j

BACK ISSUES
• BACK ISSUES- Complete lour collecllon; many are

C
rime collectables now, class os In t he fll:lldl A l u ll col·

ectl on ia an Invaluable compendium of radio ilnd eiec
ncetes knowledge!

5Toooo-5lngls back issue beforeJuly 1960 $3.00
5T0250-5Ingla back Issue aftar July 1980 $3.50
5T05OO-5 your cholce, , $8.75
511000-10 youl choice.... ......................... ....$14.00
5T25OO-25 Our choice............................... ....$12.00
5T2501-25 your choice...... ......... ............. ....$25.00

Style X

--
W2NSO/l

• aSL CARDS - 73 turns out a fan taslic series o f OSl
cards at about ha lf the COSI of having them done else
where because they are run as a t ill·in between printing
books and o ther Items in lhe 73 Print Shop. 250 Sty le
W -OW0250-for $8.95 '; 500 Slyle W- OW05OO-lor
$13,95'; 250 Style X-OX0250-fO( $8.95 '; 500 Style
X-OX05OO; 250 SIyle Y-OY0250- tor $8.95 '; 500
Style Y-OY05OO-tor $13.95' Allow 6-12 wks. tor
delivery

• LI BRARY SHELF BOXES- These SIUfdy while, cor
rugated, mrt-reststant boxes each hold a tullyear of 13,
Ki lobaud Micf ocom puling or 8Q Microcompu tlng. Wllh
your orcer. requesl self,slicking labels for any cttee
following, 13, Kilobaud Microcomputlng, 8Q Micfocom·
puling, CO, OST, Ham Radio, Personal Computing,
Radio Electronics, Interface Age, and Byte. Order 1
BX1000-for $2.00 ' ; order 2·7-BX2002- for $1.50
each' ; ordel 8 or more-BX1002-tor $1.25 each".

• FREE BACK ISSUE CATALOGS ale yours for Ihe ask·
ing. . specify 13 MagaZine, Kllobsud Microcompu/ing,
and/or 80 Microcomputing back Issue cetalog when you
send yOlJr name and address to us on a pos tcard.

MAGAZINE
BINDERS

• Preserve and protect youl collection for a lifetime!
Order these handsome red binders wit h gold leltering.
$7.50 tor 1, 3 tor $21.75, 6 for $42.00. (Postpaid Within
USA, please add $2.50 per order OIJlslde USA.) Chrwk or
money orders only, no phone or C.O. D. orders, 73
Blnderf, P.O. Bo.-. 51 20. Philadelphia, PA 19141.

"NOTE-A..e ad4re.. for BiDden 0DlJ'.
" Use Iha order card in Ihls magazine or Itemize your orde, on a separata piece of paper and mall to: 73 Radio
Bookshop • Peterborough NH 03456. Be sule 10 Inc lude chltCk Of del ailed credit cald lntormatlon. No C.O.D.
orc ers accep ted. All orders lidd $1.00 hlind llng. Plell-Sl:! allow 4-e weeks for de livery. Qu asllons regaldlng your
order? Please wrlle to Cus tomer servree at the above liddress. (Prlcas subject to change on books not published
by 73 Magazine.)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



Ie

_ VOL. IV IC TEST EQUIPMENT-L87362- Become a
troublashooting wizard' In thislourth volume 01 t he 73
TEST EQUIPMENT LIBRARY are 42 ncme ccnetructton
projects lor bUi lding test equipment to work with your
ham station and in servlc ,ng digital equipment Plus a
cumulative Index tor all four volumes for the 73 TEST
EQUIPMENT LIBRARY, $4.95.·

_ VOL. III RADIO FREQUENCY TESTERS- LB7361 
Radio Irequency waves, the common denominator of
Amateu r RadIO. Such Items as SWR. anlenna 1m·
pedance, line Impedance , rf output and field strength;
detailed instructions on testi ng these Items includes
sections on signai .generators, crystal calibralors, grid
d'p oscil lators. norse generators, dummy loads and
much more. $4.95.·

a VOL " AUDIO FREQUENCY TESTERS_ LB7360_
,. ,jam packed with all kinds 01 audio frequency test
equipment. If you're inlo SSB, ATTY, SSTY, etc., this
book Is a musl for you..a llOod book fa, hi-Ii addicts
and experimente,s, too! $4.95.'

_VOL. I COMPONENT TESTERS- LS7359- , . ,how
10 build transistor tes ters (8), diode testers (3), IC test
efS (3), _oltmete rs and VTVMs (g), ohmmeters (8 di trar·
ent kindsl. inductance (3), capacity (91, a measure
ment, crystal checking (6), temperature (2}, aUfal
meters lor t he blind (3) and all sorts of miscellaneous
data on mete's .. ,using them, making them more ver
satile, ma king standa,ds. Invaluable boo k. $4.95,'

13- -
Test Equipment

Library

--T h e

HANDBOOKS
FOR THE
HAMSHACK
_THE TEN METER FM HANDBOOK-SKt 190- by Bob
Hell K9EiD. This handbook has been published to help
the ten meter enthus iast learn more about the many
methods 01 conversions and tric ks that are used to make
exlsling units work belter. Join the great "tinkerars" ct
the world on len FM and enjoy the fantast ic amount of
fun in communlcaling with amateur stations worldwide
On len meter FM. $4.~.'

_ THE PRACTICAL HAN DBOOK OF AMATEUR RADIO
FM REPEATfRS- BK1185-by Bill Pasternak WA61TF
(author of 73 Magazines mOflthly column "Look,ng
Wes\") This is the book for the VHFIUHF FMer, compiled
lrom matarial submitled by over a hundred Indi_iduals,
clubs, organizat ions and equipment manutac turers. A
"must have" for your ham shack shelf. $9.95.

PUBLISHERS
CLOS E-OUT
SPECIAL
SALE
·50 %

t
_WEATHER SATELLITE HANDBooK_ BK7370_ By
Dr. R.alph E. Taggart WB8OQT. Valuabla Information in
this edilion will not be includ~ In the newest edition of
the Weather Satellite Handbook (available in Spring
.1981). Chaple,s such as " How to Build an Electronic
Timer lor Satallite Tracking" and " Sulldln9 an Aul omatlc
Control lor tne setenne Recalvlng Station' will no longer
be available when this ed ition Is out 0 1 pnnt. This Is a
good entry level tu t for those dlsco_erlng the exciting
new usa of weather satellites. Regularly $4.95, SPECIAL
SALE PRICE $2.50.

_ MASTER HANDBOOK OF HAM RADIO CIRCUITS
BKt033- This is an encyclopedia at amat""r radio en
CullS, jleaned trom past issues 01. 7::J MagaZine aoo
careful y selected accord'ng to application. YOU'll lind
many you've ntlYer s-een before, some new twists on the
tried and true, and severerthat .have been long forgotten
but are well worth remembering. Where your Inl",est
ranges trom ragchewing to EME, lrom CW 10 slow·scan
TV, ffom DX to county nels, Ihis handbook will be a
welcome addition to your shack. $8.95.'

_ OWNER REPAIR OF RADIOEQUIPMENT- BK73tO
Frank Glass K6RQshares over 40 years 01operating, ser·
vicing, and design experience In this book which ranges
from me aiementary to the highly technical wrillen for
the top engineers in the field, It Is written In narrativa
style co the subjectso! atectrcnlc servicing, how compo.
nents work, and h<lw they ara combined 10 provide corn
munication equipment. This book will nerp you undflf'
stand the concepts requ ired to service your own slation
equipment. $7.95. '

_ IC OP·AMP COOKBOOK-BK.t028-by Walt er G.
Jung. Covers not only the t este theory of the ICopamp
in great detail, but also mctuces over 250 practical clr
cult applications, llbe,ally illustrated. 592 palleS,
5'1. ><8'10, softbound. $14,g5.'

_THE NEW Rm HANDBooK- BK7347- is a new edl·
tion and the only up-to-nate Am book .available, The
state of the art has been changlnll rad'cal ly and had
made ail previous RTn' books obsolete. II has the latest
circuits, great for the newcomer and expert alike. $5,95,'

eTHE POWER SUPPLY HANDBOOK- BK7305
Need a power supply for a gadgllt you' ,e building? In
\he POWER SUPPLY HANDBOOK the'e are dozens
ready-to-build, pius oet enec steps for designing your
own. There are circuits and paris nets for all kinds 01
supplies, ranging from simple DC types \0 highly
slable regulated ve,slons, 11 you eeeo a c ircuil to ccn- II RF AND DIGITAL TEST EQUIPMENT YOU CAN
vert a OCVoltage to a higtler or Iowa, voltage, turn DC BUILD_ BK 1044_ A! burst, function, square wavlI1l8n·

liTHE CONTEST COOKBOOK-BK7J08-reveals the Into AC, or AC to OC-then tillS is the book you need. eratcrs , variable lengt h pulse generaIOfs-l(l() "kHz
secrets 01 the contest winners (Domestic, OX and With more t han 400 pages, you should be able to lind marker,l·l and rt sweep generators,audloosc, aflrf slg.
sp&c'alty contests), complete with photos and d,agrama just the circu it you need. Wlth<lut a doubt one of the nallnjoctor, 146 MHz synthesizer, digital readouts tor
of equipment used by the top scorers Find out how to best power suprly source books ava" able, compiled coun ters. severer counters. prescaler, microwava
mexe 150 contacts In one hour $595' by the editors a 73. $995. · meter, etc. 252 pagas. $5.95,'

'Use the orde, card in this mallazine or itemize you' o'de' on a sep,lfate piece of paoee and mail to : 73 Radio
Bookshop a Paterborough NH 03458, Be sure to Include Check or deta iled credit card in fo,mation . No C.O.O.
o,de,s accepted.. All orders add $1,00 handling. Please allow 4·6 weekS for delivery, Questions regarding your
order? Please write to Customer service at the above address, (Prices subject to change on books not published
by 73 Magaz ine.l

THE 13 TECHNICAL LIBRARY

_ THE CHALLENGE OF 160- BK7309- is the nawest
book in the 7::J technical library, dedicated to 160 meter
operating. SI Ounn provides ail neceeaarv Information
to get started on th is unique band, The. all·lmportant
antenna and ground systems are descflbed In detail.
The mtrccucnon conta ins Inte'esting photos of Stew
Da,ry's (the King of 160) shack, This relerence Is a must
tor new and experienced "Top Band'" operators. Pdce:
$4.95-

_SSB ... THE MISUNDERSTOODM ODE- BK7351- by
James B. Wilson. Single Sideband Transm ission ...
thousands of us use it every day, yet It remains one o! the
iaast understood facets of amateur radio. J. B. Wilson
Pfasants stlY...-al methods of sideband gen...-ation, am
ply Illustrated with charts and schemat ics, which will
enable the ambitious reader to cons,:"ct his own sid&
band qen",ator, A musl for the techn lcally·serious hams,
ss.eo
_PROPAGATION WIZARD'S HANOBOOK- BK7302
by J, H. Nelson. When sunspots riddled tee worldwide
communlcetlons networks of the 1940's, John Henry
Nelson looked to the planats !or an answe,. The result
was a theory of propagation forecasting based upon in
terplanatary alignment that made tha author tne most
rel,able tcreceetee In America today. The book provides
an enlillhtened look at communications past, Pfesent,
and tuture, as well as teaching the art at propagallon
lorecastlr>g. $6,95,·

_ TOOLS & TECHNIQUES FOR ELECTRONI CS
BK7348-by A. A. Wicks Is an easy-to-understand book
written for the beginning kit bullde' as well as the ex·
perienced hobbyist. tt has numerous pictures and
descriptions 01 the safa and correct ways to use basic
and special ized tools for electronic projects as wail as
sp&clal lzed metal working tools and the chemical aids
which are used in repair shopS. $4.95.·

_ BEHIND THE DIAL- BK7307- By Bob creve. Get
mOre fun out of shortwave listening with this Intere~t·
Ingguide to recei_ers, antennas, frequencies and In·
tertereoce. $4.95.'

FOR

THE

FOR TOLL FREE ORDERING CALL 1·800·258·5 47 3
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_THE MAGIC OF HAM RADIO- BK73t 2- bY Je<rold
Swank, WBHXA ~Ins wi th a brief history 01 amateur
radio and of Jerry's IOv~vement In it. Part2 ootalls many
of ham radio'S her~c moments , Hamclom's close ties
with the continent of Antarct ica are the sUbl'eet of Part 3.
In Part 4 the stranga and humorous sides 0 ham life get
their due. And what of the fu ture? Part 5 peers Into the
crystal ball. $4.95.'

_A GUIDE TO HAM RADIO- BK1321- bY . Larry
Kahaner WB2NEL What 'a Amateur Radio all abou t? You
can learn the bas ics of this fasoinating hobby with th is
excellent beginner's guide. It answers the most freq uent
Iy asked questions In an easYilolng manner, and It
shows the best way to go about getting an FCC license.
AGuide to Ham Rad' o is an roeeuetrcouctrce toa hobby
enjoyed by people around the wor ld. $4.95.'

_WORLD RADIO TV HANDBOOK 1981, 35TH EDITiON
-BK1 1B4-This book Is the bible of inte<national broad
oasters, providing the only authoritative source of exact
inlormatlon about broadcasling and TV stations wor ld
wide. This 1981 edition Is completely revised. giving
comprehens ive covera!!e of short, medium and long
wave, 560 pages 01 VI tal aspects 01 world lis tening ,
$16,50.

"'".;til_ ......--_.
WORLD REPEATER ATLAS- BK7315- Completely up.
dated, Over230 pages of repeater listings are Indexed by
locetlon and frequency. More than 50 maps pin point
2OClO repeater locations throughout the USA. Fore ign
listings inc lude Europe. the Middle East, South America,
and Africa. $4.95.

COOKBOOKS

SPECIAL OFFER
Chart of

UNITED STATES AMATEUR
RADIO PRIVILEGES

by c1.... of IIcenae. emi• • lon type, and. fre
quency from 160 thru <1 meten, lnc1ud.inf; p.....
mlonfor the new 30, 17. ....d 1<1 meter band.,
Ttd. <12 ,,26ln. twe!ve-<'o!or chart t. tbe Rnt
of It. kind to be both lnformaUve and decora_
tive. 1;>3 .00 value. only 61.911 with the pur
chaae of I o r mOre booil.a from the X.dio Book·
. hop. (S u p p llea limited.. order now,]
CH7300 61,911.

_TTL COOKBOOK - BK1063-by Donald Lancaster.
Explains what nL Is, how It works, and how to use it.
Discusses prac tical applications, such as a digital
counter and display system, events counter, e lectronic
stcpwatcb. dIgItal vo ltmeter and a digi ta l tachometer.
$g.5O.

_ CMOS COOKBOOK _BK1011 _by Don Lancaster.
Details the application of C MOS, the low power logic
family suitab le for most applications presently
dominated by TTL. Required reading for every serious
digital expeflmenter! $10.50. '

_TVT COO KBOOK-BK1064-by Don Lancaster.
Describes the useof a standard te levision rece iver as a
microprocessor CRT terminal. Explains and describes
character generation, cursor oontrol and Interface in·
format ion In typ ical, easy-to-underatand Lancaster
style, $9.95.'

Save over 50%
SALE PRICE $3.00

_ RTL COO KBOOK-BK1059-by Donald Lancaste r,
Exp la ins the how and why of RTL lResistor.Transistor
Logic) and gives design in formation that Can be put to
practical use, Gives a multi tude of digital applioations
fanging f rom the baste switch to the sophlstloated
counter. 240 pages; Regular price $6.50, Sale price
sa 00'

t

_ PRACTICAL ANTENNAS FOR THE RADIO AMATEUR
- BKIQ15- A manuai describing how to equip a ham
station with a suitab le antenna, A wide rangeof antenna
topics, systems, and aocessories are presented giv ln"
the reader some Iced for lhought and practical data for
oonstruction. Designed to aid the experienced ham and
no. ice as well. Dnry $9.95. '

_ VHF ANTENNA HANDBOOK-BK7368-The NEW
VHF Antenna Handbook oetane the theory, design end
construction of hundreds of dllferent VHF and UJ--lF an
tennas . , .A practical book written for the ave<ageama·
teur who takes joy in building, not full of complex for'
mulaa for thedeslgn engineer. Packed with fabulous an
tenna p,ojects you can build. $5,95,'

• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS
- Over 450 pages of design ideas, theory and referenoe
data make this book live up to Its htle. The 7 chapters
cover everything from baste antenna theory through de-
signs for DIY accessories. as well as dozens of antenna
designs. Whether planning to build or buy, deSign or ad
ml'e, test or enjoy a ham antenna-this is the book for
you, Hardcover $12.95.'

_ 73 VERTICAL. BEAM AND TRIANGLE ANTENNAS
BK1069-by Edward M. Noll W3FQJ. Describes 73differ·
ent antennas for amateurs. Each oosign Is the result of
the author's own experiments covering the construction
of noise bridges and antenna line tuners, as weil as
methods for measuring ...sonant frequency, velocityfac
tOl', and standing·wave ratiOS. 160 pages. $5.50'

_ 13 DIPOLE AND LONG·WIRE ANTENNAS- BK1016
-by Edward M. Noil W3FQJ. This Is the first collection
01 virtually every type of wire antenna used by ama
teurs. Includes dimensions. configurallons, and ee
tailed construct ion data for 73 different antenna
types, Appendices describe the construction of noise
bridges, hne tuners, and data on measuring resonant
trsqusncy, valocity factor, and swr. $5,50.'

ANTENNA BOOKS 5 NEW ANTENNA BOOKS
• ALL ABOUT CUBICAL QUAD ANTENNAS (2nd adj,'
lI00)-8K1196-The "Classic" on Quad des ign, theory,
construction, and operatIon. New 2nd edItIon conta ins
new teed snd matthing systems and new data, $'1,75·
• BEAM ANTENNA HANDBOOK (New 5th .,;1111001
8K1197-:- Vagi beam theory, construcucn snd cpe-atron.
Informst<on On WlfO beams, SWR curves and match ing
systems. A "must" !Of serious exe-s. 55,95"
_ VHF HAN DBOOK FOR RADIO AMATEURS- BKll98
- Contains Informat ion On FM thaory, operation and
equIpment. VHF antenna deSIgn and ccnsuuctron, sate l·
lite·EME. and the newest sohd-atata circuits, $6,95"
eTHE RADIO AMATEUR ANTENNA HANOElOOK
81<1199-AII about wire antennas, beams, lune,s,
baluns. coax, radials, SWR and tow Drs. Clear snd com
plete information. $6.95'
_ SIMPLE, LOW·COST WIRE ANTENNAS FOR RADIO

AMATEURS- BK12OO - AII new data and everythinlj you
want to know about low.cost, multl·band antennas, mex
pensive beams, " invisible" antennas for hams in
,·toogh·' locations. $6.95'

MICROCOMPUTER BOOKS FROM 73 - - -

'Some
ofthe
Best
frem

COMPUTER
GAlWES
"'"4 __tud~

..I_,, "'_~........._.
_"'-',"""''->0•.<-..0-. .......
..... " ... <ok...~ • . OdOo ~ ....

eSOMEOFTHE BEST FROM KILOBAUDIMICROCOM· _UNDERSTANDING AND PROGRAMMING MICRO·
PUTING - BK7311- A ecuecueo of the best articles that COMPUTERS-BK73B2-A valuable addit ion 10 your
have recently appeared in Kilobaud! MICROCOMPUT· computing library. This two-part text Includes lhe best
ING Included Is meterial on the TRSSO and PET art ic les fhat have appea'ed In 73 and Kilobaud
systems, CP/M, the 606OI8085IZSO chips, the ASR.J3 te<· Microcom puting magazines 00 the hardware and soIt·
mlnal. Data base management, word proceaslng, text ware aspect s of microcomputlng, Weil·known authors
edltora and file structures are covered too. Programming and weu-structured text helps the reader get InVOlved,
techniques snd hardcore hardware coostrucuon proj . $10.95 '
ects for modems, high speed casaette interfaces and
TVTs are also Included in th is large format, 200 ,"ua _HOWTOBUILDAMICROCOMPUTER_ANDREALLY
page edit ion . $10.95.' UNDERSTANDIT- BK732!i-by Sam Creason. rte eiee-

trcmcs hobbyist who wants to build his own microcom-
_ 4OCOMPUTER GAMES- BK7381- Forty games In all puter syatem now has a practical " How·To" guidebook.
In nina dllferent oalegories. Games for lar"e and small This book is a combination lech nlcal manual and pro-
systems, and even a seclion on calcu latOl'games. Many grammlng guide that takes the hobbyist steo-by-step
versions of BASIC used and a w loo variety of systems fhrough the design, construction, testing and debugging
represented. A must for the serioua computer games· of a complete mlcrocorn putllf system. Must reading for
man. $7.95' anyone desiring a true understanding of small computer

_THE NEW HOBBY COMPUTERS-BK7340-Thls systema. $9,95.'
book takes it from where " HOBBY COMPUTERS ARE eHOBBY COMPUTERS ARE HEREI -BK7322- 1f you
HEREI" lsavesoff, with chapte<s 00 Larll8 Scale lnteg ra- want to come up to speed on how computera work, ..
tion, how to choose a mtcrccrocesscr chip, an tntrcdoc- hardw are and software ... this is an exce llent book. It
tion to pfOQramming, low cost 110 for a computer, cern- starts wit h f undamentala and exp lains the CI,cult S/'" '
cuter ar it hmetic, checkln\! memory boards ... and the basics of programming, along w ith a couple 0 TVT
much, much morel Don't miss this tremendous veuet construction projects, ASCII·Baudot, etc. This book has
Only $4,95, ' the hig hest recommendations aa a teaching aid, $4.95.'

'Use the order card in th is magazine or itemize your order on a separate piece of pape' and mail to : 73 Radio
Boo kshop • Peterborough NH 03458. Be Sure to include check or deta iled credit card intormatlon. NO C.O.O.
orders accepted. All orde,s add $1.00 handling, Please allow 4-6 weeks for delivery . Questions regardi n" your
order? Please write to Customer Service at t he above address. (Prices subject to change on books not published
by 73 Magazine,)

FOR TOLL FREE ORDERING CALL 1-800-258-5473



The Datong ASP Speech Processor
- will this give you a British accent?

R. Stanle y Dich way"
DeparrmE.'nr ot English
Wheeljng College
Wheeling WY 26003

Personall y. I have never
liked speech proces

SOTS, and my on-the-air
friends have tired of hear
ing me ta lk about how

118 73 Magazine . Ju ly , 1981

lousy they sound. I dislike
them because almost ev
eryone who uses one turns
the gain up too much,
thereby causing his signal
to become wide and slop
py, and because most oper
ators insist on leaving them
on even when they're rag
chewing with strong signals,
making thei r audio sound

Datong's ASP.

as though it's coming from
the bottom of a galvanized
garbage can.

I have tried severa l pro
cessors and have never kept
any of them. With the ale
on my transmitter adjusted
properly, process ing didn't
seem to help much unless
the level was turned up so
high that I got reports of a

spread out, garbled-sound
ing signal. I resold all of
them pretty quickly.

lately. though. the state
of the art in aud io process
ing has improved consider
ably. The crude diode-clip
per-type co mpre sso rs of
years ago have been reo
placed with so phisticated
circu itry using integrated
circuits and considerably
mo re fi ltering tha n the
ea rl ier circuits had . And. I
have heard more and more
signals on the air from
operators who were using
processing and whose au
dio still sounded OK. So.
after deciding to give one
of the new circu its a try. I
went with the Datong ASP.

I chose the Datong unit
for several reasons . Datong
is a British company which
has a somewhat unusual
philosophy. In this era of
mass-produced. often shod
dily-constructed products.
Datong believes in tu rning
out qu al ity equipment wi th
some " e xtra" fea t u res .
Thei r receiving aud io filte rs
a re be c om ing known
among DXers as the best on
the ma rket and they in
troduced a new one at Day
ton in 1980 that is incredi-



unit automatical ly adjusts The o pe ration of the unit is
in input leve l from the mike exce llent a lso. On-the-a ir
such that just the right tests with friends ind icate
amou nt of af is supplied to • that the audio sounds beau-

ble- it's like having a tu n
able crystal filte r. I have
used one of their filters for
a couple of years and I ad
mired the quality of the
components and the work
manship in it. The unit has
performed quite well (see
the review in the October.
1979. 73) and it contains
some unusually advanced.
state-of-the-art circuitry.
Because of all of this. the
Oatong ASP processo r
seemed to be a logical
choice for a try. The resu lts
have not been disappoint
mg.

The ASP is an rf clipping
device; it has been proven
fairly well that rf clipping
can provide more average
gain with less disto rtion
than audio co mpression.
The disadvantage with
most clippers is that they
have to be wired internally
into the transmitter cir
cuitry. Because they con
tain filtering circuitry at
one of the transmitter' s in
termediate frequencies ,
they cannot be inter
changed from one rig to an
other. The ASP unit, how
ever, will work with any
tran smitter because the rf
clipping is all done within
the ASP itse lf.

The unit is hooked up,
like audio processors , be
tween the microphone and
the mike input of the rig.
The audio signal from the
microphone goes into the
ASP where it is first pro
cessed by a special audio
processor ci rcuit. The cir
cuit is des igned to maintain
a co nstant peak-to-peak
speech amplitude no mat
ter how wide the variations
in input level s. It also in
cludes a five-second hang
time, whi ch means that
once the circu it has ad
justed itself to a certa in in
put leve l, the background
noise remains consta nt du r
ing speech pauses or loud
transients . The circ uit thus
feeds a controlled, regu
lated audio signal to the rf
clipper and also prevents
the clipped, on-again, off-

agai n backgrou nd rush
noise that many processors
introduce. The processing
in this circuit a lone pro
vides considerable en
hancement of the audio,
and it can be used by itself
with no rf clipping simply
by pushing a button on the
unit's front panel . On-the
air reports indicate that my
audio(from an Electrovoice
EV-676 mike and a Drake
TR-l) is fulle r and has more
"presence" when the unit is
used in this position.

After being processed,
the audio is conve rted into
rf through an inte rnal i-f
mixer, after which it is fed
into another rf stage where
it is clipped. The level of
dipping is variab le in 6-d B
increments from 0 dB to 30
dB. After being clipped, the
signal is reconverted from
rf to af and is then fed
directly into the rig's audio
input. Because the dipp ing
is all done internally in the
ASP. no connections to the
transmitter rf circuitry are
necessary; you mere ly plug
the mike into the ASP and
the ASP into the transmit
ter.

The ASP comes in an at
t ractive two-tone grey,
wrap-around metal cab inet,
and shielding seems to be
excellent. The o nly feed
back problem I encoun
tered , even while run ning a
full kilowatt. was with a
high swr and lots of rf in the
shack while operating on 10
meters. The unit requires 6
to 16 V dc at 15 mA; mine is
powered, along with sever
al other devices, by a small
12-V dc supply. The front
panel co nta ins the mike in
put co nnec to r, push-button
controls for on/off and fo r
the clipping level, a nd three
LE Ds: one to indicate the
unit is on and two to give
the operator an ind icatio n
of how the unit is function
mg.

In operation, the un it is
switched to the desi red clip
ping level and is immediate
ly operable. The re are no
gain co ntro ls because the

the rf clipping section .
There is a gain balance ad
justment on the back of the
unit so that its gain can be
matched to the rig in use
-this is a one-time, set-it
and-forget-it adjustment. It
takes the unit about one
second to " learn" the input
level from the operator's
voice and to ad just to it.
Once t his learning occurs ,
the uni t " ha ngs" fo r about
five seconds and keeps it
se lf ad justed d uring speech
pauses . It does t his even if
the mike pu sh-to-talk but
ton is lifted or the VOX
relay d rops to rece ive . If the
input voice leve l is too low,
an LED labeled "O K" lights
up. If the input is too high.
both LEOs light up. A third
LED, labeled " SPEECH,"
follows the operator's voice
pattern while speaking. If it
stays on during pauses, the
background noise is too
high and the operator
sho uld move closer to the
mike or should reposit ion
the mike. I have been
amazed at how accurately
the th ree LEDs indicate
what is going on with the
unit; they tell the operato r
so muc h that a meter is
hard ly necessary.

The ASP has a couple
more interesting featu res .
There is a switch on the
front panel which allows in
stant changing from low- to
high-impedance micro
phone inputs. thus allowing
for rapid co mpa riso n of
va rious mikes. Also, the
unit has a pu sh-button
labeled "TO NE." When this
button is depressed , a
7~Hz sine wave is fed into
the rig, allowing for rig
audio ad justment and even
tu ne-up o f the ta nk circuit.

All of these fea tu res add
up to a unit that is ext reme
ly easy to operate. Usua lly,
using the un it req u ire s
mere ly the pushing of one
button and the o perator
can then fo rget about it.

tiful in the &-dB and 12-dB
positions and that it then
begins to get a little
"fuzzy" in moving from 18
dB to 30 dB. Even at 30 dB,
however, the signal does
not broaden and distortion
products are not gene rated
in the transmitter. Compare
this to most processors,
whe re setting them at 30
dB, if they will even go that
high, prod uces audio so
distorted th at it sounds like
a tape recording of Custer's
Last Stand.

Whe n rag-chewing, I gen
era lly leave the unit in the
&-dB pos ition. as my bud
dies say that they actually
prefer it to my no rmal , un
processed audio! When try
ing to bust through a pile
up or work weak stations, I
switch to the 18-dB or 24-dB
positions. From what I can
tell , the unit gets me
through pile-ups much fast
er than with unprocessed
aud io. I have never had a
single report or complaint
of "d irty" aud io, no matter
what setting the ASP has
been in. I have to confess
it-the AS P has conve rted
me from an anti-processor
person into o ne who wi ll
tolerate proc e ss ing a nd
even use it himse lf.

The Oatong AS P is a top
quality af and rf speech pro
cessing device with many
extra features. It is prob
ably the fanciest unit on
the market today and is
also the most expensive
(5229.95). It is certainly not
meant for the casual opera
tor. However, for se rious
OXers, weak-s igna l VHFers,
contesters. o r avid traffic
handlers, the ASP is a unit
which can provide a great
many benefits .

The AS P is im ported and
marketed in the states by
A R Tech nical Products,
Post Office Box 62, Birming
ham MI 48012; [JlJ}644
569B. Reader Service num
ber 476 .•
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editorial by Wayne Green

With everything but the co-pttot seat filled. I go/ that choice seat. The
hat wa s to keep my brains from frying in the sun . . . which is very hot
down there.

W2NSD/i
NEVER SAY DIE

On Sunday afternoon we all
(except Jell. who was con
test ing) visited Bob's television
setup. Formidable. He picks up
the signals from the satellites.
sends them on channel 7 to the
only real hill on the island, and
rebroadcasts th em from there
on channel 4, w ith a repeater
station wlch Is entirely sun
powered. This provides TV for
the island . . , which has a occu
tenon of perhaps a thousand.
Bob eventually will be ch arging
lor this service at around $12 per
month/per user, which should
keep him in the chips. That's
one of the better aspects of a
s m all i s land governmen t
system ... it is flexible enough
to be practical.

Jeff and Tim d id very well in
the contest. Jeff wa s operating
at the last m inutes and got a
scare when his ri g blew up just
as the co ntest ended. He wa s
just starting to get some scores
Irom the others when a cu rl of
smoke brought the news , .. and
the rig gasped, The problem is
that the rig wa s not designed for
wide variations in power vo lt
age " . ano a sudden su rg e
wiped out the filter capacitors.

I 've found that there are few
sma ller countries wh ere th e
power does not go through un
believable gyrations . I wou ld
strongly suggest that anyone
going on a nxoecnuon pul in
higher vottace f ilter cepeci
tors . .. ones which wil l w ith·
stand fast surges to 150 0r more

Chuck's station in his hot el
room. Th is was about a couple
hundred yards from the Th ird
Turtle Inn . . . at the Latitude 22
(hotel). He had a wonderful toea
non there, with lots of room for
his t raveling dipole antenna.

tank through the regulator, And
one really has no way to keep
t rack of time under water wnn
out a watch, Your sense of time
is lost in this slow-monon en
vironment where you are weight
less and can go anywhere in
th ree d imensions at w ill. It's like
f lying.

Despite the rumor of hordes
o ffering spec ia l prayers lor
d isaster from somewhere in
cent ral Connecticut, all went
wel l. I got a lot o f line pictures
and emerged in euphoria.

Sherry was stil l a br ight
green. Ch uck had been snorkel
ing (he hadn't been checked out
for scuba yet). We headed back
to the Inn ... a long, long t rip
over a very bound ing ma in.

Once ashore, Sherry recov
ered quickly and wa s ready for
lunch when it wa s served a few
minutes later, Hamburgers.

In the afternoon, Jell made
the mistake of going to the
bathroom and I grabbed the rig,
whipping off about a hundred
contacts before he wa s able to
wrest the mike from me again.

I was surprised and pleased
to find that an old friend of mine
had moved to Provo and was nv
ing there. Bob Cooper, the king
of the sateUlte TV game, was
there with his fam ily, a big dish.
and TV service for the island,
Bob and his wne came over to
the hotel and we had dinner with
them, talking over old t imes. 1t
was about 25 years ago I firs t
visited him in Cali fornia as
K6EDX.

We arrived at Provo on Thurs
day even ing . . . got our bags Fri
day evening , I went scuba diving
Saturday and Sunday morn
ings ... and got in about a thou
sand contest co ntacts from

tures of the fish, the three other
divers, the coral ... having a Ian
tastic time. I've been scuba div
ing for at least 25 years . . . all
over the world ... so this was
blissful for me.

My depth gauge went to 75
feet . . . then to 85 feet. My walch
was doing great at 75 feel. ..
and was out of commission by
85 feet. Hey, Casio! What's th is
baloney? WithOut a watch one
has a problem. With about 50
minutes of ai r one likes to keep
track of time. It is very d ifficult
when you run out of ai r at 85 feet
and have to work back toward
the surface trying to suck the

donned my regula tor, tank,
mask,lins, depth gauge, and my
new caste skin-diving watch ...
good to 100 meters. I'd picked
that up in Tokyo lor about $25.
Not bad com pared to the o ld
Relax I used to use. wh ich now
costs about SSOO. spa-iccen.
and I was over the side in about
50 feet of water. It was beaut ifu l
and worth all the trouble. I need
ed for the bottom and the coral
encrusted drop-off nearby ...
where the head wall dropped
beyond sight.

I swam around taking pic-

from page 18

•

ThiS is the Piper which brought us to Provo from Grand Turk. Chuck
brought his guitar . . . he 's getting aWfully good at bluegrass these
days.

Turks and Caicos National Airlines is about to add our luggage to
that of the other passengers , .. and the commercial cargo , .. and
ma il. They iust barely were able to squeeze it all in.
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Chuck and me. Most of the time I 'm tak ing the pictures, so I don 't get
in to 8 lo t of them. I mostly use a Ntkon FE, with a Ntkonos IV for
underwa ter shots.

Sherry, our Vice President (someone has to do the work !). She 's
wearing a Gasio G-BO watch. I had mine on when I was swept up in
the current while trying to cross a canal. It got dunked to about six
feet but didn 't suffer. My easio skin diving watch flooded at 85 feet.
We 've recently switched to the new ceeto CA-90, much the same as
the G-80, except they have an alarm and an hourly beeper.

teur radio .. .despi te rumor~

coming from my good Iriends to
the south that I'm out to destroy
amateurrad io (and, presumably,
my magazine). I a lso perceived
the position as one of honor, so
my ego puffed up slightly.

Now, with a couple of NIAC
meet ings under my belt,l think It
m ight be time to throw the light
0 1 day on this group. I suspect
that not one ham In a hundred
even knows that NIAC exists ...
I know that I was only vaguely
aware of it before the knock on
the door. When you consider
that this Is the only amateur
radio group with an Input to the
Com mission, you perhaps can
understand why it could have
some beneuta for us.

The committee used to be run
100% by the ARRl, with the
chai rmansh ip passed dow n
Irom friend to friend without
even a vote by the committee.

CLIPPING SERVICE

This is my way of thanks to all
o f the readers who have been
taking the t ime to clip news
paper and magazine items
which they think might interest
me. They do . , .and I really ap
preciate the thought. I'm par
ucureny interested in anyth ing
about amateur radio, W'vV11sub
marines, microcomputers, radar
detectors, etc.

you see going on .. . bum ser
vice support and so on.

NIAC

A couple of years ago, I was
surprised to f ind myself recom
mended as a member of the FCC
advisory committee on amateur
rad io emergency measures .
This is the Natlonal lndust ry Ad
visory Committee (NIAC). Well ,
I 'm game to do anything wh ich
looks as If It might benefit arne -

Speaking of refusing ads, I
ran into Jim Penny at the March
San Francisco computer show.
He used to run Dycomm and
said he didn't need ads In 73 to
stay In business. I refused to run
his ads because his 2m amen
f iers would not meet pub lished
specs. So he advert ised in QST
... and went out of business.
He's now living in Egypt, selling
air-condit ion ing equ ipment.

One ham ment ioned to me
that he'd been at a nemtest and
seen the owner 01 the business
pocket some $30,000 in cash.
Was this gOing into the com
pany later on? No, apparent ly
not. In one case, I understand
that the cash was converted into
a cashier's check, which later
went Into a personal bank ac
count and then was used as a
down payment for a very expert
s ive home. Mind you, this chap
and his wi fe were taking home
about $100,000 in declared In
come.

In another case, he paid
someone help ing him wi th his
booth out of the roll In his
pocket, pOinting out that th is
was all tax-free. Well , If people
want to steal money from their
company, I suppose that would
normally be a problem for the
government to worry about . . .
but when the hams get it in the
neck and someone walks away
free and clear, then I do take an
interest in scuttlebutt. There are
a lot of totally innocent people
being hassled and even convict
ed by our government, so I rea lly
hate to see someone using arne
teur rad io to c lean up . , . and get
away with it.

Other magazines may make a
big deal about protecting thei r
readers , but I stili see them tak
ing ads from firms which I won't
accept. I assure you that this
reincarnated firm will have to
advertise elsewhere.

I do my best to keep the
crooks out of 73, as well as
those l irms wh ich are so shaky
that they may be going under,
those whose equ ipment I th ink
Is poor, or lirms which I have a
reason to believe may not beg lv.
Ing good service. t reserve the
right to refuse ads for any
reason ... or without any rea
son. I'm not perfec t In protect ing
you, but I think I'm the best
you 've got.

II you have any problems wi th
any ham firm, please let me
know about It right away. I want
to know about anything crooked

Will that same magazine start
runn ing ads lor a " new" firm
wh ich recently turned up? I sure
hope not, but apparent ly ethics
are not a primary problem with
all of our publicat ions, so buyer
beware ... beware!

It wasn 't long ago that a ham
firm sort o f disappeared after
accepting orders, I am told, from
about 5,000 people. They'd been
at a lot of hamlests, selling their
products, so no one suspec ted
what was coming. It is est imat
ed that hams and experimenters
were r ipped off l o r abo ut
$750,000 and suppliers lor an
other $200,000 or so .. .damned
near $1 million .. . tex-uee. ap
parent ly.

line volts. Your rig should also
perk at 95 vol ts, because that is
all YOU're going to get at times.
Tim sw iped the flIters from a
second set (which went west
during the contest, too, but not
with I ilter troubles), and they
were back on the air again . ..
after a couple 01 hours. The next
morning (Monday) Chuck and I
went for a swim not far from the
Inn, where we found some coral
and I took more p ictures. Then
we had to pack and catch the
TCNA plane from Provo (they
had room this time, but just
barely). By the time they had
packed all of our rigs (Tim and
Jeff were with us this trip),
Chuck's guitar and rig, my suit
cases of cameras, skin·divlng
gear, and other toys, the plane
was so loaded the pilot was not
sure II would be able to lilt of f.

We made the takeoff. .. and
eventua lly got to Grand Turk,
where we boarded an Air Florida
plane. We stopped off at the
Dominican Republic for a ha lf
hour ... and then were o ff to
Miami, I lying up the Bahama
chain.We eventually got back to
Boston at about 1 am. It was a
fun trip and well worth all the
troubles .•. and perhaps even
the expense.

CAVEAT EMPTOR

II's bad enough to read a
serious review abou t an antenna
which is a hoax, even if the man
ufacturer doesn' t know enough
about antennas to know it , but
worse things are out there to
waste your money on if you are
not damned careful. That review
came complete with an ad for
the silly antenna. I have not per
mitted that antenna to be adver
t ised in 73.
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Tony Curtis managed to stay awake . . . just barefy . . . through a long
f ilm on Three Mile Island. No one was sure why the film was shown.

Chris Payne seems a bit disappointed over the chairman problem.
He seems very anxious for NIAC to get in there and tackle the prob
lems of the day and get the committee to take some initiative.

The March, 1981, meeting of NIAC. On the left we see Charlie Dunn
K7RMG, an FCC secretary to take the minutes, and Chris Im lay
N3AKD. At the end of the table is Sherry, with Tony Curtis K3RXX of
Tab Books, then Chris Payne W31RC of NAB, Alan Dorhoffer W2EEK
of CO. and Hal Todd W7ZXM with the red jacket. On the right, from
the back, are Rafae l Estevez WA4ZZG. Mike Renfro (FCC), and Herb
Newman (FCC). The chap in front with his back to us is John
Obradavich W31S, the chairman.

I won 't bore you with the bu r
dens I've taken on, but they are
more than fun time as it is and
there is just so much of me to
spread aroun d. If I'd been sure
that it might go to Payne or one
of the others, I would have been
more enthusiast ic.

One of the limitat ions of the
committee has to do with being
Involved only with ham emer
gency matters. As such, the
committee has been gr inding
very small matters into dust
rather than taking advantage 0 1
its position as a group with the
ear of the Commi ssion. To get
around that little drawback I
pointed out to the committee
that any emergency communi
cations system Is going to be
useless unless it is in regUlar
dally use by amateurs. No spe
cial emergency sys tem can be
relied upon to work if it isn't in
common use. ThaI's the way
th ings go.

With this proviso, we could
start d iscussing special ema
teur rad io satelli te communi
cations sys tems, speci al modes
of communications, and all of
the developments which are so
desperately needed by amateur
radio these days. Further, with
out some sort of spark to get
amateur radi o growing again,
we may not have an emergency
service available.

The "plain language" rules
came In for some serious dis
cussion . It had not escaped
everyone tnet the new rules
have done away with a/l o f the
reasons for amateur radio to ex-

Magazine, neither particularly
rubber-stamp-type hams.

There was a good deal of Irrt
tenon among the more enthusi
ast ic members over the abrupt
cance llat ion o f the meet ing
scheduled for last OCtober. I
don't know about the others. but
I had gone to a lot o f trouble to
work my schedule so I could at 
tend that meet ing . I fe lt there
were some urgent matters
which should be considered by
the group. Then, with little warn
lng , the chairman of the commit
tee sent a note saying that he
had cancelled the meeting . Hell,
he hadn't even come to the pre
vious one in May, 1980!

When asked at the March,
1981, meet ing why he had can.
celled the October meeting, he
said that he had looked over the
agenda and decided that there
was really nothing important.
Without consulting the mem
bers o f the committee, he sent
out the cancellation letters. This
triggered an attempt spearhead
ed by Chris Payne (NAB) to get
him replaced as chai rman. This
was deftly sidestepped and Mr.
Obradavlch is sti li sitt ing in The
Chair.

While the cancellation was Ir
ritating, particularly since It was
so heavy-handed, I really didn't
think that a change of chairman
was called for. Besides, there
was always that lurking fear
that I would be asked to take tne
spot. What does one say to
that? There is no way that I
could do the job that should be
done ... it would be impossible.

could complain? Yes, I was a
c ho i rboy before my voice
changed ... and a good one,
too.

The makeup of NIAC has
been changi ng in recent years.
There are about 17 members, of
which about 60% manage to get
to the meetings. Recent new
members, other than me, have
been Tony Curtis o f TAB Books
and A lan Dornotter of CO

The ccrnrnrttee also has an un
blemished record of doing vir
tually nothing. When I was in
high school I belonged to an
" honor" society li ke this . It was
called the Book Club and I got to
be a member by virtue 0 1having
been a member of the St. Paul's
Choristers (St. Paul's Church
was nearby). Well , it provided a
private room and a freedom
from going to study hall. so who
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Alan Dorhoffer played it cool, letting the others figh t. Hal Todd came a long way for the meeting.

1st. Under the new rules amateur
radio comes out looking incredi
bly like another Citizens Band
service. There were so many
changes of the rules buil t Into
the rewrite that it was diff icul t to
do anything but recommend
t hat the whole project be
scrapped. No real plusses were
found, and the negatives were
legion.

Ano t her NI AC meeting is
scheduled lor this fall. Other
than geltlng rid of that stupid
10m linear rule, what moves do
you think the FCC could make
which would improve amateur
radio? .. w ith particu la r
emphasis on emergency com
munications? Is there anyth ing
the Commission might do which
you think might get amateur
radio started growing again?

J did make a stereo tape of the
whole meeting, if anyone or any
club is interest ed in hearing sev
eral hours of an FCC advisory
committee at work. There are
about fou r hours of tapes, so
send $10 for the lot.

BEEFS

A reader men tioned he had
read some beefs about 73 not
being at hamfests these days.
Well, we can' t get to 'em all , of
co urse, but we do get to as
many as we ca n. Actually, it is
rare that someone from our staff
doesn't get to the larger ham
fests.

At Orlando we had both Bob
Lyons and J im Gray. Bob went
from t here to t he Charlotte
hamfest. Just about everyone
fro m our place went to Boxboro
last fa ll , though I was in Tokyo
at the time, getting together
with the Tokyo Intern at ional
Amateur Radio Associ at ion ...
and visiting the Trio-Kenwood
people.

Those of you who went to
Dayton t his yea r had your
chance to see and hear me.

The microcomputer aspect of
my publishing has put a big
strain on me, and much of my
travel has been involved witt',
that, but I've had to cu t down on
computer shows, too .. . such

as the recent one in Dallas. I did
get to the CES in Vegas in
January, the West Coast Corn
puter Faire in Ap ril, and NCC in
Apri l. coops, I almost forgot the
NIAC trip to Washing ton in
March .. . a strictly ham event.

MILLER HASSLE

The storm is still raging over
the f iring of Don Miller as ARRL
director. The Indiana hams
seem to be extremely upset over
this and most resi stant to the
HQ-named replacement: Metz
ger.

Though I was away from the
73 boo th at Dayton at the time,
one of the 73 team (we had nine
people there) reported t hat
some chap claiming to be Metz
ger's lawyer came by and yelled
about the pro-Miller leiters we
published, threatening to sue
over it. There was a general
agreement that this chap was
loud and obnoxious.

Hear this, Metzger: Threats of
lawsuits are not going to keep

us from printing the facts. They
never have.

Several years ago I had a run
in wi th another Don Mil ler, who I
understand is now in prison In
Cali fornia for trying to have his
wi fe killed. This chap was DX·
pedilioning and I exposed his
game of claiming to be one
place while in real ity bei ng
elsewhere. H e sued f or
$650,000. He never got a dime
from me.

Then Ma Bell sued because I
ran some articles showing cir
cuits the phone comp any
wanted kept se c ret . Only
$100,000 that time. I paid them
nothing .

The CCAT crowd sued be
cause I ran 2-GHz receiver clr
cults ... and lost the case. Now
we're counter-suing to get the
legal costs back. They lost oou
ble because befo re they brought
the sui t they had been able to
scare people into not selling
receivers on threat of a suit.
Now, with that loss on the

This is the top brass of Kenwood (note Anniversary issue of 73), pos
ing with Sherry and me. Also note those boxes on the righ t . . .a com.
plete TR·2400 system. If you 're active on 2m, you'll hear me USing it
when I get to your town . . .and I do get around a lo t.

,
,
•

•

OJ,OJ,.'..~ .
. ... n ~n.. '
".' Ull ,·;

'"

Here's a photo of me talking to the TIARA group .. .and thanks to
JK1UFW for sending in the photo. Note the buffet, which was first
rate. Yes, I'll fly 10,000 miles for a good meal.
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HAM HELP

record , th ey have lillie with
which to threaten people.

I'm current ly being sued for
$3,000,000 by a firm becau se I
won't let them advert ise. Isn't
that rid iculous?

I rea lly hate lawsuits, but I
damned we ll don't back off from
them when someone tr ies to use
the threat of one to stop me
from printing something I think
you should have.

Getting back to th e Miller
case .• . it sure looks as It he
wa s sh a ft ed by t he AAAl
because he asked too many
quest ions. I hope they enjoy
Metzger.

WIND JAMMERS

A recent ta lk w ith some FCC
people brought out that the
Commission is gett ing record
numbers of compla ints of the
jamming of ham communica
t ions . .. by hams. To say th at
this is counterproductive for us
is a great understatement. Add
th is to th e other frustrations and
you perhaps can understand
why many of us were not su r
prised at the deg radation of the
amateur " service" wh ich turned
up in the proposed " plain ten
guage ru les."

To understand wh at is going
on you have to look at thi ngs
from th e viewpoi nt 0 1 the FCC,
not from your position. First, the
Carter co mmissioners came ln
to office at a bad time from our
standpo int. They were faced
with a serious problem brought
on by the Illegal use of ampllfl·
ers by CBers and HFers. Previ
ous actions by the Comm ission

I need a copy o f the operating
manual and schematic for a
Hall icrafters SX·1 22 receiver. ,
will be g lad to pay copying costs
and postage.

Ronald Rubin
1722 Canterbury Circle

Casselberry Fl 32107

I would like to buy a matching
powe r supply for a Galaxy V
transceiver. Must be reasonably
priced. No junk, please.

James King WASHOE
914 Henslee

Euless TX 76039
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had put the manufacturers of
weu-des fcneo "clean" IInears
out of business, leaving the lield
to unscrupulous underground
firms which spewed out cheap,
cruddy amplifiers which were
virtual TVI factor ies.

Rather than tackle the rea l
problem, the FCC went the
typical governmental route and
chose to stop the manufacture
of ham amplifiers which might
be used on the Citizens Band. I
note that the number of TVI
complaints is up substantially
for 1980, despite the linear ban
and a large drop in CB activity.

We cou ld have prevented this
ridiculously futile exercise if the
ham industry and the ARRl had
worked together and proposed
some reasonable solutions for
the FCC's problems. What hap
pened was one of the worst
debacles in ham history .. . sec
ond only to the 1963 proposed
license changes which stopped
amateur rad io growth for over
ten years.

With all 0 1 these other prob
lems, one of the things we need
the least is to cont inua lly
fru strate the FCC with com
plaint s that we are no longer
able to be seu-oouctna. For
many years amateurs had
proudly pointed out that they
were the least bothersome ser
vice due to our ability to do our
own policing. Amateurs appar
ently have just about given up
on even trying to be sen
policing.

Frankly, I think it is about time
that we again assume respon
sibili ty l or our own hobby . . . o r

I need a Model 28 or a Model
15. I am willing to swap a Model
35, in good condition, for one o f
the above. If you are interested
in this trade, please write lor
details. Thank you.

Robert Rice K1MIM
Route 1, Box 289

Hillsboro NH 03244

I would li ke to get in touch
with other amateurs who are
pathologists.

Philip AUman, M.D.
1050 linden Avenue

long Beach CA 90801

" service" as the FCC prefers to
consider it. Now, I do not ques
ti on for one minute that our ser
vice nets are of great value, but
it they are going to continue to
get us in trouble with the FCC
through their inabi li ty to handle
their own problems, then per
haps it is time for reevaluat ion
of their worth to us. This going
crying to the FCC over jamming
is intolerable. The same thing
holds for repeater jamming.

It is time that we took the
business of being selt-pollCing
seriously. I'm open to any ar
t ic les for 73 wh ich will tackle
this problem. I'm open for ideas
on why we are having these jam
ming problems. Some of it is
brought on by officious control
operators. Many is the t ime that
I have called into a net or in on a
repeater only to be met with ar
rogance and an infuriat ing at 
titude. My f irst react ion is to get
even with the damned bastards.
ThaI's when I turn off the big
swi tch and wa lk away from my
rig and do something wh ich is
more lun. When hamming st ops
being lun, I stop hamming.

During my recent stint from
VPS. I found my signals being
jammed every now and then. It
was malicious, there was no
question about that. On the one
hand I was pleased that this
happened so inf requent ly, but
on the other I felt this was a
problem that needs to be tack
led. The jammer(s) were trying to
spoil my fun ... and the enjoy
ment of the hundreds of opera
tors who were trying to get
through for a contact. There was
no way that my fun could be
spoiled, for if hamming got to be
a pain in the ass, there was
always scuba diving, lying in the
sun ruining my skin and prema
turely aging me, reading (Hey,
have I got a good book I'm
read ing! Grab It if you see
it ... paperback , but not a
pocket -s ized book, c a ll ed
Human Scale. You 'll love it .),
talking with Coop about eater
lite television, etc.

let's see what we can do to
work out solut ions to our Jam
ming problems. It may take
some cooperation of ham clubs
and some d irect ion-f inding ... if
so, ret's see art ic les on this. It
may take some psycho logy. We
may just be dealing with insani·
ty, wh ich seems to be a problem
predominantly centered in the
LA. area, but which may be

leaking out. I feel that since
there are more of us who are In
terested in bettering amateur
radio than in destroying it, the
good guys can win if they gang
together and swap Ideas.

If you ... or your club ...
decide to actually do anything
to help amateur radio in this
time of distress, please feel that
73 is your means of communrce
tions with others similarly in
terested.

PROJECTS

If we are going to get amateur
radio moving again, I th ink we
should do a ll we can to tackle
some of the techn ical projects
which seem worthy of experi
mentat ion. Th is ho lds even
more in the light of the recent
FCC thaw on Special Temporary
Auth orit y (STA) perm its for
experimentation. I assure you
that 73 will do all i t can to pro
vide the communications that
intensive amateur experirneata
tron needs . .. so if yo u are do ing
any serious experimental work,
be sure to report on your prog·
ress in 73.

Some of the projects wh ich
show promise for amateurs are:
(1) automatic ident if icat ion of all
transmissions . .. probably via
ASCII using subaudible tones;
(2) stereo double sideband,
which may permit us to get ten
to thirty times the number of sta
ttons in a given band without
serious Interference; (3) SSB reo
peaters for our VHF bands,
which may allow us to squeeze
in at least three times as many
channels in the band as we have
at present (just what we needed
. .. more 2m repeaters); (4) pack
et transmissions; (5) hlgh·speed
message-handling and perhaps
the development of automatic
forwarding of messages; (6)
SSTV transmission 01 single ore
tures, probably using a ROM for
the picture storage as an lnex
pensive method o f send ing
along a photo of the operator o r
the ham station; and (7) the
development o f amateur use of
commerc ial satell ites as an
emergenc y measure . .. but
which will have to be in everyday
use to be ready for the emer
gencies.

With d ig ital electronics mov
ing ahead rapid ly, it is up to us
to not only keep up with tectmi
catdevelopments, but also to be
the ones to push the frontiers
ahead . 73 is ready to help ... iI
you will grab the ball.
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WORLD OF DXING AND
CONTESTING

Welcome to this new column.
When I was asked to write the
OX column, I felt that there was
perhaps a need to have some
thing more: a touch o f contest
ing; most o f the magazines have
DX col umns and contest col
umns. I agree with the NCJ (Na
tiona' Conles t Journal) thaI con
testing Is growi ng and the
amount o f space devoted 10
contest ing In th e magazines Is
shrinking. Most o f them have en
Iy a contest calendar and result s
or rules for th e contests th at
they sponsor.

DXing and contest ing are very
cl ose becau se they have one
thing in com mon: com pet ition.
Contesting requires quite a bit
o f work and effort and genera lly
is confined 10 48 hours or less.
DXing is more relaxed ; there Is
more time ava ilable and defi
ci encies in the equipment can
be "covered up" by persistence.

Contesters o ften are the bet
ter operators, and when they go
on a OXped ltion , t hings run
more smoothly. OXers enjoy
picking at the rare stuff during
the contests and provide some
precious points and mulltptiers .

In this column, I would li ke to
report on the past activit ies
f rom the rare and not-so-rare OX
countries, list aSllnformat lon,
elaborate on some pressing is
sues o f DXlng and contesting,
and report on what is new and
interesting that would help us to
improve our equipment and
skills.

Due to the lead time required
to publish the magazine, It is vtr
t ually im possible to write about

most o f the upcoming OXpedi
tions. Those hard-core nxers ln
terested in timely OX act ivity will
have to rely on the variety of
weekly o r biweekly bu lletins or
OX info rmation nets.

To those planning OXpedi
tlons o r Contes t ped it ion s ,
please let me know in advance
(about 3 months) and we will
puousn the informat ion here.
We also solicit yo ur input - es·
pec la ll y pic t u res (colo r and
black and wh ite) and slides.

" You have to keep trying
new things. Sometimes
you 'll succeed and some
times you 'll fail but you
have to continue to meet
the challenges. That's
how you grow!"-Mary
Tyler Moore

I like this quotation and I think
this is what drives many people
on their path towards exeat
lence. Amateur radio Is a very
special hobby or sport (OXlng
and contesting) and those who
started experiment ing way back
in the pioneering days o f radio
have done a lot to get us where
we are today.

The question is: " 00 we want
to sit around with our crystal
sets, or do we want to operate
tooay'e marvels of technology
with all the bells and whistles?"
The co mpeti t ive part of ham ra
dio wa s there a lmost from the
beginn ing , when the first trans
atlantic contact wa s made. Our
lathers wanted some kind of in
d i cat o r t o eva luate the ir
achievements: number of differ
ent stations worked, countries,
distances spanned, etc .-OX
and contests were born.

Being fortunat e to be invo lved
in ham radio for a while, I have
had the opportunity to get my
feet wet in almost aU aspects of
our hobby: eq uipment building,
communicat ing , OXing , sat ellite
communication, com puters, an
tenna design, propagation stud
ies, and contest ing .

There usually occurs at a cer
tain point in time a situation in
which we reach a pl ateau, o r are
c lose to It. Then the interest can
st art to fade away. One o f the
most beautif ul t hings about

ham radio Is the fact that It is al
ways changing and remains
challeng ing .

let me make one thing clear: I
am not against any aspect of
our hobby. I went through most
of them and I love them all. My
longest ·lasting "obsess ion" is
contesting. Why? I think It Is be
cause with each contest there Is
a lways a new challenge. You are
start ing from scratch at 0000
G MT and it Is a new competlt ion
tor the next 48 hours. It doesn't
matter how long yo u have been
licensed or If you were around
when Clipperton wa s activated.
It Is up to you and your station
as to how you'll perform In that
short time frame.

What many OXers f ind after a
white Is th is: After you get all (or
almost a U) o f them, you start
asking yoursetl, " What now?"
Many wilt continue collecting a
variety of awards, building , o r
e xperimenting with c i rcu it s .
Some witt get invo lved with con
te sting. Some of the really hard
core DXers wh o reach that mag
ic 316 mark become Just stat is
tic s on the Honor Roll, and yo u
never hear them on the air any
more.

Con testing means that as
th ings get more competi ti ve,
yo u have to dig deeper to get
that extra dB out of your anten
na installation , improve your
equipment, better your cceret
ing skms. It Is a lot harder to
show up in the top six world high
listings or beat the old record In
the contest. Only few of many
that are com pet ing can get
there. This Is why I think con
testing presents more of a cner
renee.

In the world of OXlng , th ings
are a lltUe bit more relaxed . If
you get that new onean hour lat 
er, that 's OK. The contest eta
lion has to go further. One more
dB 01 gain from yo ur antenna
m ig ht bring yo u another 500
contacts with "utt fe guys"
more points. The competition Is
gett ing flerce -one a lmost
can 't alford to go to the wash·
room. Everyone Is on his o wn, as
it used to be back In the old days
o f OXing when there were no re
peaters, nets, lists, and bu tte
tins. You had to hunt, and you r
oxec total meant something .

But , OXing is getttng more
popular; newcomers get the bug
and want to show up on the Hon
o r Roll as soon as possible. Th is
is natural and is to be expected .
All you need Is to work them all

and, most importantly, get that
OSL card. And here is where
quite otten it is believed that the
end justifies the means. Any
th ing to get that aSlI What
starts happening ? Some
" c lever" th ings get Invented:
li sts, nets, repeaters, bulletins,
etc .

let's have a look at lists. I be
lieve that there is room for them.
Especially when some poor, un
suspecting brand-new ham be
comes " wanted" because he
happens to be in Burma, and at
ter his first c a , the whole " ani
mal farm" descends on him. He
wouldn't know that it Is not his
receiver osc il lating , but that the
who le OX world Is ca lling him.
So then someone will " under
take" the li st and th ings will
somehow get ro lling. if the new
OX baby is born, let's help him to
start wa lking, give him a hand.
But let's not keep him in his
walker. let's help him to get on
hi s o wn feet and eventually
teach h im to run. Or, do we wa nt
to end up as a bunch o f handi
capped craw lers, being carried
over the finish line on a st retch
.,1

There is a breed o f profes
sional list undertakers. They are
j ust waiting for something j uicy
to show up on the band . They
are ready to take the net and get
things " organized." When we
were on St . Paul Is land (the
XJ3ZZ11 OXpedition), we had
about tour l is t undertakers
come on our frequency and ask
us to work the list they had co l
lected. This was usually at the
time when we were working the
world on our own, at up to 6 sta
tions a minute! How many can
you work on the list? l ooks like
there are quite a few undertak
ers on this ego trip. You have to
get on your knees to get on the
list and then wait, somet imes a
day or two, to work that rare one.
Fun? Sure, just like shooting
animals in the zoo.

Th is is where con tes l1 ng
helps. By operating In a contest
yo u can learn how to manage
the pileups and learn to wa lk by
yo urself and eventually run .
Wasn't that refreshing to hear
lU3ZY work the stuff In the con
test one after another, rather
than sitting li ke a duck on a
string on all those lists? Is it a
big challenge to work the stuff
on the list ? Does it make yo u or
the "l ister" grow?

00 you want to grow? If yes,
you have to work at it. Noth ing
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comes easy. You can always
make up for the dellclencles in
the area 01 equipment-just use
your brain and skil ls! I am sure
that you will be a lot happier that
way, rather than being carried
over the Honor Roll finish li ne on
the st retcher of lists and nets !

OX NEWS

Bahra;n-A9XCE Is active on
CWo Could be found between
14020 and 14050 kHz daily from
0100z to set up skeds for your
5BDXCC. QSL to PO Box 5750,
Bahrain.
Ben in-K4YT operated from
TYA11 unccrrecuv-rssuec cen
sign) until April 25. QSL for this
operat ion to W2TK. Another cp
eretor. ON5NT, operated the
same station until May 2, strictly
CWoQSL via ON5NT home ao
dress.
Glorioso was to be on by
FA7AIIG until May 11, time per.
mltting. QSL to FA7AI Callbook
address.
Kingman Reef-A change in the
sched ule brought this one on
before the Palmyra operat ion.
ADOS1KH5K and KB7NW/KH5K
were active on all bands with a
good signal. The next st op was
su pposed to be on Palmyra, with
call s AOQSlKH5 and KB7NWI
KH5. QSL via AOQS.

Saipan is active on 10m near
26580 kHz on weekends from
2100Z; call is KHIIAC. QSL to
Box 66, Capitol Hill, Saipan, CM
96950. Also look for brand-new
AHIIAA on high bands. QSL via
bureau.

Heard Island-VK9NS (P29JS)
writes about his try for Heard
Is land OXpedition: The trenscc r
tat ion was off due to the short
weather window. He wil l be reo
newing his VKIIJS license and
he Is sti li hoping for an opera.
tlon this coming autumn. Jim
had 256 donations to the Heard
Island OX Associat ion and they
were acknowledged by receipt.
He says other small ($1) contri·
button s were received wh ich
have not been acknowledged,
l or obvious reasons. Jim VK9NS
has opened a number of doors
lor luture operations, and be
they by him or someone else, he
will be trying.

1AQKM - K3ZJ lound the tonow
ing : The Sovereign M i lit ary
Order of Malta Is an extreterrt
torial area of Rome. IflMXM,
chairman of Internat ional com
mlttee of Rad io Amateurs lor
UNICEF, applied to the ARRL lor
its separate status lor OXCC.
The following is the endor se
men t for the va lid ity of the

application : The Na tional
Geographic Atlas recognizes
SMOM as the smallest country
in the world. The SMOM has
been In continuous existence
since 1100 AD, making It the
oldest dtpromancauy -recoc 
nized state In the world. The
court s of Italy recognize their
lack 01 Jurisdiction over SMOM
territory. FUll diplomatic rete
t ions were maintained in 1980
with at least 45 countries on all
continents. The SMOM has a
co mplete functioning govern ·
ment st ructure, its passport s
are recognized by all countries,
it Issues Its own stamps and
currency, and the Prlnce-Grand
Master, as head 01 SMOM, Is
ceremonia lly acc orded lu l l
Head-of-State stat us when on
official visits outside 01 the
SMOM. (Tnx L10XB)
CE01-Or. Dave Gardner K6LPL
opened from Juan Fernandez as
planned on March 11 on ail
bands 80·10 SSB and CWo He
was making the tr ip alone with
the second " passenger" being
two transceivers, which he had
to buy the t ickets for. The limit
per passenger was 22 pounds,
so the linear was left behind. Ex·
cenent operation as usual. Dave
was supposed to leave the an
tenna on the Island for the next

expedition by the Chilean RC.
Dave made about 10,000 QSOs
in lour days of operating. (TDXB)

VK9NYG Cocos - Quite active
o n 10m around 285 40 at
12·1300Z, runn ing 40 Wand di·
pole. Usually calls the stations
on CQ. Quite a pleasant surprise
call to many during the ARRL
Phone contest. QSL via VK6NE.

GU3HFN Guernsey-Operated
In the ARRL CW, made about
3000 QSOs, with ope rato rs
N6RA, GU3MBS, and GU4CHY.
QSL via GAAS, Box 100, Guem
sey, Channel Islands.

A51PN-Pradhan I s using
" business" rig. He is looking for
donation of the rig to ensure the
continuation o f his operation.
Anyone interested should con
tact W5GAi. (TOXB)

OJOAM Market Reel-Wayne
W6EUF will be accompanying
the Helsinki OX gang , with
OH1BR and OH2BAO, during the
operation from July 6 through
14. The reef wlil be taken over by
the military in the lall so it may
become rare. (SCDXC)
5NODOG-Terminated opera 
non from Nigeria. Dave handed
out many contacts and multipli·
ere in the co ntests. Exce llent cp
eration appreciated by many
OXers and contesters.

aSL INFORMATION

A22ZM
A7XE
AN 3SF
C311U
C31VM
C5ADA
C5ADZ
CEIJCJA
CT2DO
DJ5RT16W8
DL7NSlH~

EF6BDX
ED2DSB
EN3D
ELSG
EL6A
EL9A
FGfJFOOIFS
FWfJAA
FB8YH
FB8YI
FGIIGDI IFS
FA7AI/G
FH80M
F08GW
FR7BY
FR7CE
G3MUVICEli
G3PQAI5NlI
GJ4JVO
HG1W
HG6V

via KA2GNJ
DF4NB
EA3SF
W8JAQ
EA3BKZ
DK9KD
DK9KD
CE5CN
W4PKM
DK9KD
DL7NS
EA6CE
EA20S
UK2DAU
K3AB
K4SE
K4WSB
N6RA
NlIRR
F3KH
F3KH
F6AXX
FA7AI
DJ1TC
K6FM
ISGIFA
DF20U
WD4HMG
G3APB
GJ2LU
HA1KVM
HA6KVB

HM1AQ
JA8AQN/JOl
HG19HB
WD9IHCIHK4
J5AG
HC9A
HL9TU
JY9RC
J3AE
J88AQ
KA 1AA
K6LPUCEliZ
KH3AB
KH601KH3
KL7Y
KS60V
KN5NNP2A
K6SAOIKG6
N4ADJ/KH2
KC6BS
LJ2Z
OH3XTJOHfI
OHQXXJOJII
OHIIXZJOJII
OX3KM
P29GT
PP2Z0D
DK5BOlST2
OF3NZlST2
W5JMMISU
SVflAO
TLaRC

JA2AUI
JA8JL
HA5PP
WD4PTO
SM3CXS
K8LJG
K2KSY
W1CKA
J3AAG
W2MIG
KA6CWA
W60AD
KB7MO
KH6D
KL7GNP
WB6FBN
K9MK
VE5QY
WB4CCT
JH7LMZ
LA6ZW
OH3XT
OH2BBM
OH2Kt
OZ4KM
KIIBTH
W4BAA
OF1BP
OARC
KA5AZT
KA2FAP
F6ElV

TYA11
KA4DQRITI
TU2DP
VKQJSfVK9
VK20CO/LH
VP1MK
VP10A
VP1 AY
VP1TKJ
VP2MU
VP2MCL
VP2MFC
VP2".
VP2MM
VP2MO
VP2MLB
VP2MN
VP2MLB
VP2VIA
VP2VGS
VP5KPS
VP5RFS

VPSTDX
W2BBK./PJ8
W5JWIKX
WA1 SQBICEG
WB9TIYNP2A
VP2VHK
VP2VJR
VP8AEN
VQ9XX
XT2AU Karl

ON5NT
KA4FHG
KC4IA
VK9NS
K2UO
NQBNY
KBflU
KOBJ
WAQTKJ
VE3HO
K1ZZ
K1ZZ
W1CDC
W1COC
KA4BOT
W21RS
W1COC
W21RS
WGANZ
WIIJRN
W2NSO
N5BET

W1HCS
W2BBK
W5JW
K1AH
WB9
N6ZV
VE3MJ
GM3ITN
K60ZL
W2TK

XT2AU Enno WA1ZEl
YBMCL W4LCL
YJ8NPS KB2KN
YTlJA YU7BCO
YURA YU1EXY
YZ3F YU3TAQ
ZF2EC WA40BH
ZF2EX K4PJ
ZF2EO KlICS
ZF2EK W8TN
3A8EE 3A2EE
4A9LCH W08NKT
4N7NS YU7BPQ
4V2BM KA4MRE
4NlIAA YU1ELM
4Z4WZ DJ5SQ
5Z4YV JA2KLT
5V7HL Aod KB7HB
5T5AZ KB7HB
5WlOF KL7CQ
DJ6SII6W8 DK9KO
6Y5DA VE4JK
8P6M VE3JTQ
8P6CQ W2LZX
8P6JW W3HNK
8POOL VE3AMJ
8P7A WB4RRK
8P6PF VE3LVK
807BF JAl iTE
905AB DL7AH

Thanks: DX News. The DX Bulfe·
tin, VE Canadx reports.
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AWARDS

6Y5KG Jamaica- VE3KGK on
between March 21 and 28, all
bands, mostly 10, 15, and 20.

JAIJWPIJOI Ogasawara - On
until March 25 operating CW
and sse.Also showed up in the
ARRL Phone.

VP8AEOICE9-South She t
lands act ive till end of March,
Geological Scientific Group.
OSL G40SE.
OYOA, OY5JA-Bunch 0 1 pl-

Bill Gosney KE7C
Micro-80, Inc.
2685 North Busby Road
Oak Harbor WA 98277

OX AWARDS CONTROL BOOK

r ccav's mail brought one of
the fin est operating aids I have
seen in a long t ime. Sponsored
by the Susquehanna Amateur
Radio Society (SARS), the OX
Awards Control Book is a must
buy for any serious DXer.
Wouldn 't you know it, my pal
and yours, Hal Dennin AC30 , is
the driving force behind it!

With th is well -publ i sh ed
manual , you may organize and
document your contacts with a
single entry. Thirt y-three legal.
size pages Itemize all the OX
countries and their prefixes as
you would expect to find them.
The book comes spnef-bounc at
the top for easy access and Is
personalized with your call sign
on the cover.

Using the OX Awards Control
Book is relatively simple. First
log the call worked in the ap
propriate band column. Note the
date and mode of operation.
When marking the mode, It is
suggested it be color-coded for
quick identification. Finally you
check the ewercts) you wish to
apply this contact to. Four com
mon awards are listed : OXCC,
WAC, WAZ, and ITU. One of the
nice features 01 the format is
that space is provided lor up to
three calls worked per band.
Also Included is a block for in 
dicati ng OSLs sent and reo
ceivec.

The cost o f the OX ~ ...11,1#
Control Book is $7.00 to an ad
dress with in the 50 US states
and any territorial possession.

rates ! Those cenerqns were
never issued. Apparent ly they
were quite active in the con
tests. If you worked them, don't
bother to OSL They are busy
enough.
YJ10 BG Iraq-Workable on list
with " undertaker" 11AGC on
Thursdays, 14292 at 2OOOZ.

109-Expedition by Zo7BW de
layed unt il July.

OJ6SI-Started from 6W8.

Foreign stations must enclose
$8.00 in US funds.

The sponsors are so confi·
dent in the acceptance of their
new operat ing aid that they will
provide a 10-day money-back
guarantee that you 'll be satis
f ied with your purchase.

send your remittance, name,
call , and address to SARS, PO
Box 326 , Mo ntoursvi l le PA
17754.

BEGONIA AWARD

Today I received a very nice
letter from Maurie Batt, repre
sent ing the Ballarat Amateur
Radio Group of Victoria, Austra
Ha. Maurie enclosed the detail s
about t wo very challenging
awards.

To earn the Begonia Award,
operators in VK·land must con
tact 10 Ballarat stations, while
all OX outside Australia must
contact a minimum of5amateur
stations in Ballarat. There are no
restrictions as to band or mode.

The following stations qualify
as Ballarat contacts: VK30S,
V K3G M, V K3G R, VK3HW ,
VK3IV, VK3KU, VK3KY, VK3LJ,
VK3NU, VK3PH, VK3SE, VK3VU,
VK3ZL, VK 3AAG , VK3ABI ,
VK3AOT, VK3AGL, VK3AJ R,
VK3ALM , VK3AMH, VK3ANH,
VK3AOM, VK3ARS, VK3AXH,
VK3AGY, VK3AZE, VK3BMH,
VK3BML, VK3BNC, VK3BNT,
VK3BPK, VK3BOE, VK3BSC,
VK3BTX, VK3BWC, VK3NBN,
VK3NCU, VK3NGL, VK3NGY,
VK3NHN, VK3NHT, VK3NIH ,
VK3NLH, VK3NLY, VK3NLZ,
V K3NRS, VK3NTG, VK3NUI,
VK3NUC, VK3NUY, VK3NVC,
VK3NVF, VK3NVJ, VK3NVZ,
VK3NWN, VK3NWV, VK3NWS,
VK3VEE, VK3VEZ, VK3VEI,

Should contin ue to TZ, C5, and
possibly 3X. OSL via oK9KO.

VP2MFC Montserrat - Opera 
non by Dave K1ZZ during last
two weeks in MarCh and WPX
sse.
VP5-N. Florida contest bunch
to fire up from Turks & Caicos
during the WPX with monoband
stations on 1Q.40.
5R8AL Malagasy Republic-Be·
Ing encouraged by 5TSJo to

VK3VOM, VK3VON, VK3VMO,
V K3 VQ A , VK3VOO, and
VK3VSE.

To apply for the Begonia
Award, send your li st o f con
tacts and $2.00 (Australian) or
eq uivalent to : Maurie Batt ,
A.S.O. Rokewood Junct ion, Vic·
toria 3351 , Australia.

THE WASHINGTON TOTEM
AWARD

The Western Washington OX
Club, the northwest's largest
and most active OX group, takes
pleasure in issu ing the first ma
jcr W7 award . This award is
issued to any licensed radio
amateur who submits proof 01
two-way contact with the slate
of Wash ington.

Appl icants must submit proof
o f OSOs w ith 100 d ifferent
Washington stations. Twenty
(20) 01 these must be confirmed

come up more oft en on 21300
around 1900.

ZLO-Prelix being issued to vlsl
tors.J87- lssued to visitors,J88
to " natives." Replaces VP2S. T4
- replaces CM and CO for Cuba.
T5-Replace s 60. T6
Replaces VA ("tree" Afghani
stan?).

Thanks: Long Island OX Bulle·
tin, The OX Buf/etin, Long Skip.

contacts with different Western
Wash ington OX Club members.
OX stations need only confirm
25 Washington statio ns in
cluding 10 WWOXC members.

GCR apply. Submission of
OSL cards is not required. OX
stations may submi t log data in
lieu of OSL card confirmation.
Al l contacts must be dated
January 1, 1973, or after. Cer
t ified li sts must be sent in
alphabetical order with date and
time in GMT.

The Washingt on Totem
Award is free to all stations out
side the United States. Stations
with in the US must enclose
$1 .00 to defray the cost o f pro
cessing and mailing your award.

If a specia l endorsement is re
quired, merely forward support
ing documentation or tntorma
ttcn to substantiate your c laim.

II yo u wish a WWO XC
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I

on the wall of your shack, den ,or
family room lor all visitors to
see. Jet black cioe English let
tering on expensive t inted
parchment gives this cert ifi cate
the elegance any amateur would

CO Magazine

Whldbey Island
OX Club (KE1Cl

co Magazine
731tA.,a"fl&
73 ltAagazlfle

73Mag"Cl;ne
73Magn lfle
73 ltAagn mfl
IAAU

Engiand
Belg ium

l.4alla

N"....'
England

"""""'uss
Go"'''''

....'~
"""""'"",...
England
B&lg lum

Norway

N" the< lanets
Finland
Czechoalovak,a

Yugosl aVIa
Sweden
s weden
Sweden
Ge,many
Austr ia

lenrgh Valley

Na wark ""'ws RadIO ClUb
Port 0 1Slockton
Spec.ally CommunICat,ons Awa'd

Ten Mel... OK Dec ade Award
Ten Male< l ().4() Awa'd

W'C
WA ClY l

W"
WASiYl

W"
Wh ite Tall Deer
Worked All USA Awanl

VOLUME C (Europe):

All Call A'eas
BEARS Award
Cenlury Cihes

Count"es. Zones " ceoueeots
COO,
o.strlCl Endurance Award
OX Capota" of the World

OX-Yl

ox·ncc
1$11I.1'1(I ox Award (lOX)

VOLUME 0 (USA):

Baron.. ox Group
DIG Ooploma 77

""Mercury
1.4 ,1I&nlum 0 1 l iege
I.4oI'Okuh&n

NOOId·Brabafll . HF" VHF

ON'
QKSSe
s. A. MacedOn,a

WO'ked All Zone 14
WOfkedlTU Zon"s 17/18
Worked All 8M Laens I & II
wcoee O,striCl Hamburg
W -OI G -QE

Wl'Ill a RoM
Wool Clly . HF " VHF
Wort<ed All Gozo
Worked All LA
Wor1<ed Bril i.,. eoolOlTlOl lweal1h
Wort<ed OX Slalk:ln1l
W·IOO-U

1.000.000 Aw..d

C.U&i,.

KE7C
~ (tptrltur ~

<: ht.rlll )

Bill Gosney

~l'Jlr

1,abin &tatiDll ~

""''''''S_

""''''''US5"
lIal)'

"'",,-
Sardinia
England
Switzerland

,..,"
Belgium
uss
uss
uss
US,"
US,"
11aly
Germany
Czechoslovakia
Norway

Germany
Netherlands
England

"""'",,--,,,--,
""""'"Germany

"""""'Belgium

US5"

"""'"CzechosJovakra
uss
Czechoslovak Ia
Germany
Germany
Italy
Norway
Germany

Germany
Ge,many
Norway
Czechosloyakill.
Czechosloyak ia
Malla
Czechoslovakia

sorer by the Susquehanna Ama
teur Radio Society, one cannot
go without mentioning their very
handsome Amateur Radio ste
tion Certificate.

Display this unique certificate

VOLUME B (Europe):
Bfl t lsh Common weallh RadIO TransmISsions

BUll
Commo:M,_alth OX Aw",d

co.mo.
Diploma G Marcone
Oiploma Med'lerra....an
Oiploma des 100
Gold $anj,nia

Hampshlfe c:oo"nly
He1yflia 26

IARU Reg"'" I
ONION

' '''R· l().R
R· l f>- A
A·1 00<1
A·15O-S
5erenlss,ma
Sylt
S-6-S
WANCA

VOLUME A (Europe):

Act k:ln ~
Am sterdam ox
C!>orsNre
QlICO'Iia
Diplome o;lot 11Jnk:ln FrancaIS

DIG Troptly " Plaques
[)OF l.IniYetse
ElJ.OX.(l

EUR-[)IP
e lJ.PX·A

lniematlonai AIfPOrt

KIngdom 6elgi..." . HF " VHF
Ohmpiada.ao
PoIska
P·75-P
RAEM

Slov&nsko

Two Mode s
Worked All Europe (WAE)
Worked Aliltalian Provinces
Worked All NOfwegian Communilles
Worked OTG Members

WOrked German Large Cities
Worked Hamburg" Harbors
Worked Norwegian CIties
ZMT·2.

'M'
9H [);plOma

100 0 1(

verified by at least two amateurs
or the secretary of a radio club.
The lee for this award is $1 .00 or
3 lACs. Applications should be
sent to: Matt Sirrine WB7PMG,
803 14th Street, La Grande OR
97850.

To assist interested
amateurs. the following list of
club members will qualify as
"good contacts" for this award:
KA7BAK, KA7BBE. KA7EIM,
KA7 EIP, KA7EJB. KA7EJC,
KA7 EJS, KA7 EJT. KA7EPS,
W7I ES , W7KVV, W7ULC,
WB7FBG, WB7FBH, WB7FDB,
WB7FFC, WB7PKX, WB7PME,
WB7PMF, WB7PMG, WB7RVO,
WB7 RV P, WB7 RVa, and
WB7WJR.

AMATEUR RADIO STATION
CERTIFICATION

While we are discussing the
award incentives being soon-

GRANDE RONDE AWARD

Grande Ronde Radio Arne
teurs in Union County, Oregon,
now offer an award to amateur
operators, domestic or foreign,
who submit evidence of having
contacted three (3) stations
located in the Grande Ronde
Valley.

Contacts may be on any band
or mode. Do not send aSL
cards. Have your list of contacts

OX AWARDS GUIDE

Contrary 10 popular belief,
neither I nor 73 Magazine are In
any way affiliated with the
publication , The DX Awards
Guide, which I might add con
sists 01 numerous volumes. To
clear the air about this very
popular "guide" and to answer
the flood of letters j've been get·
tlng about it, , highly endorse
the contents. To date, it repre
sents the most co mposite set 01
awards Information I have reo
cefveo since beginning this co l
umn over 2Y2 years ago.

The price of The DX Awards
Guide is $6.95 per volume with
the exception of Volume C,
which is only $4.95. Guides
mailed within North America are
sent prepaid . All other ad
dresses require additional
monies be sent to cover 10 oz.
postage per volume. Any extra
will be refunded promptly.

Many letters have asked
about the contents of each
volume. so I will attempt to list
the awards as best I can. 1
apologize to The DX Awards
Guide publisher and to my
readers for any mistakes that
may appear.

One of the nice features of
this DX Awards Guide series is
that the publisher, Chuck Ellis,
has made every effort to provide
a full and complete app lication
blank for each award listed. In
most cases. the entire form and
the required columns are tor.
matted into a very impressive
presentation.

For further information about
these guides or to order one or
more of the ser ies. address your
correspondence to: Chuck Ellis,
PO Box 1136 Welch Station,
Ames IA 50010. Be sure to tell
Chuck you read about his guide
in 73 Magazine !

membership list to determine
the calls of its members, send
an SASE to: Awards Chairman,
WWDXC, PO Box 224, Mercer
Island WA 98040 USA.
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KP4 (Puerto RiCO), KS6 (Ameri
can Sam oa), KV4 (V irgin
Islands), o r KZ5 (Canal Zone),

Applicants are asked not to
send aSL cards! You may have
your contacts verified by a local
radio club secretary or by two
licensed amateurs . As a last
resort if no amateurs are evan
able in your area, a notary public
may countersign your cl aim.

Forward your ver ified l ist
along with $4.00 USC or 12 lACs
in a self-addressed envelope to
SARS, PO Box 326, Montours
ville PA 17754.

EURD AWARD

The DARC announces their
new EURD Award to promote
RTTY activi t ies. It is available to
all amateur and c lu b stations
holding the required Any con
tacts. It is based on 2·way con
tact with d ifferent European
co untries and their prefix es.

Class III requires written con
firmation (QSL) from at least 20
different countries (regard less
o f band) and a minimum of 100
pref ix points. The WAE Euro
pean prefi x counts for 1 prefix
point per band.

Class II requires at least 30
di ffe ren t c o un t ri es an d a
minimum of 150 points.

Class I requires at least 4O d if·
feren t countries and a min imum
of 200 points.

The EURO Trophy requires at
leas t 50 c o u n t r i e s and a
m inimum of 250 prefix points.

All amateur band s may be
used inc lUding VHF; QSLs must
confi rm z-wav RTTY and shall be
dated after January 1, 1965, to
be valid .

Contact s made during the
European OX Contest, WAEDC,
RTTY portion may be used tor
EURD endorsements, provided
the log of the request ing station
has also been received . Should
this be the case, c laims fo r the
EUAO Award shou ld not be
made until after the contest
result s have been publi shed .

The fee for each cert if icate is
OM 10 or 15 lACs. Send a list
wh ich has been verified by a
local radio club o fficial and the
fee to : Klaus Zielski DF7FB, PO
BOll 1147, 0-6455 artensee. West
Germany.

The foll owing WAE List o f OX
Countri es appl ies : C3 1, CT1,
CT2, OL, EA, EA6, EI, F, FC, G,
GC, GO , GI , GJ , GM, GM
(Shetland), GW, GU, HA, HB9,
HBG, HV,I , IS, IT, JW, JW (Baer),
J X, LA, LX, LZ, M1, OE, OH ,OHG,

P N G
",u8\.aha
Au8I.aha
N_Z. aland
Guam ISla11l1
N. ... zealand
()m."

Aust ral,a
Jofdan
Ausl ra l.a
N.... Z. a.and
l 'beria
N"w Zuland
Ne... Zealand
Ausl ralia
Ausltalla
New Zaaland
Transkel
Aus' raha
N_ Zealand
N..... Zellland

'
"""Pataguay
P...aguay
eRazii
Pafaguay
Afgent,na
Brazil
Braz,1
Paraguay
Pafaguay
Paraguay
&az,1
Japan
Japan,-....~-&az,1

P... agua,
&8>'11

Ja~n

Japan
Japan
Paraguay
FEARl
Paraguay
Pa,aguay
Japan
Me..co

U,S. ELECTORATE'S AWARD

itemize at the bottom of the cer
t ifi cate.

Send you r request to: SARS,
PO Box 326, Montoursville PA
17754.

Th is award is printed on ex,
pensive parchment-like paper
stock with Jet black croe English
lettering highlighting the ororo
mao This unique combination
adds a richness not found in a
lot o f other awards being o t
Iered today. Measuring 11 " x
14" the cert ificate is ready for
framing .

The award is sponso red by
the Susquehanna Amateur Ra
dio Society. To qua lify for this
award, the applicant m ust work
a ll (50) fifty states p lus the
foll owing voting territories: KG6
(Guam), KG6S, T (Marianas),

Bird 0 1 Pa'adise
Capl a,n James Cool<
Enl;Seayour
ENZART
Guam Award
N_ Zealand Award
Oman Award
Rao. John Flynn M_ iar
Royal Jordan,an, Coral & StIYe<
VK8 Oulback Austraha
WA.R.O.
Worked Ail Ub8!ia
Worked All New laaiand
Worked All Pacilic
Worked All QUllflnsland C" les
Worked All QUllflnsland Shires
Worked All New Z" sland Counties
Worked All Transkel
Worked All VI( Call Areas
'Lm.
ZLA. Zl Ois, rICII. 5 " 5

VOLUME G (Asia & South A mer;ca~

All Japan Do8l,i(:18

All Japan OX Award
All Mea,' err"""... Count..as
All Zone 11 Pteh . as
BRYLA
Cart, lil;al e 01 Rad 'OClub o f Paraguay

C"'
CWMG
CWSP
Diploma Depa rtmen t 01 Paraguay
Oipioma Paraguay
Olpioma Sud ,Ame' ica
GO'CW
Japan GenIUly Cil'es
Japan Osaka Genluty

low Band Cen'u,., CarNlCal.
M e..co OX A d

N'..... OrA9O" A ara
we
T~ 01 cancer & Caprocom Award
UeR Award
Worked All Guns
Wo<ked All Jap,an
Worked All Japan PIe"."
Worked All ZP

Worked 15 KA Sta"ons
XE·EA A...ard
ZP3 A ...ard
8·PX

'OO·X

sponso red by SARS. your satrs.
fact ion is guaranteed 100 % or
your money back within t o oeye.
A long with the US funds, include
your name, call sig n, address ,
and any awards you may wish to

CQ Magazine

ORP 'n'(lfna·
' iOnal
QRP Inl8fna·
t ional
ORP Inlerna·
lional
Weslem
Wssh lngton OX
Club
CO Magazine

rru
73 U lIg U rM

ARRl
QRP Inl ema
tional
WASCNN
mRSP

Soutn Alncan
R&lay laague
Sou, h Al ncan
Reiay l eague
Soulh African
Relay l eague
New Zea land
Arabia

A B3 CDE

iSUllill Amutrllr
~ AUlurll ~

.'I~ .....,...r.... 'I , . 1., 11.;1""11 .k , -It", . ,,',,,1..

" ,"'t...I ....t1. /1., "11. .1. ',',. 1.,,";', 'I .•i"", ,,,,, " ,,<1 /1.,

J './''''fI .j~ ."I,. ,,, •. 'J ,,;', <I - J"'r ..I". ~ ._ , .1981
. I, . 000 .'1.....4 1" .· _

, " 'VI f.H.\ 'o; 'o; \ .\ \ I.\ T U·R

R.\ l lI Q ~ t M ; n.T '

VOLUME F (Afr;ca & Ocean;a~

WAS ORP

WAS ORPp

Alp Stancn Award

exec ORPP
OXCC ORPp
FOI1 Way~ RadiO Club Award

G,"' u~aa Awa' d,"W
Masle< NOYICe Award
NoylCe S.. Coun,,.,

0'''0 Vallay
0·5 A..ard of b cel lanca
5enIOI' CW·50
Sou'na<n Cahfornia Award
Uppaf ChasaDaa~a Bay A..ard
WAC QRP

WAZ _ 5 baOd
wor~ed All l yncnPu.g tee.es
Wor~Ol(l B'O'Wara Counly cues
WorkOl(l Oil MoDoleS. Alf . Land. Saa
WorkOl(l 100 Amilleu' s
WPX1WPX I-IOnO< Roll

Washingl on Totem Award

Woaed l l'>e World A....afd
Woaed All M"1ord
Worked All VllfmOIlI

Won<ed Os..... Counl)'
Woaed 100 Nat ions
73 OX Counl,., Club

eon"'9Cul 'Ya Counl ,., Award
O,sl ingu;SI\ed PARS Communicato<
OX Award
oxcc
OXCC Mill iwan

VOLUME E (USA~

be proud 0 1. Even the XYL will be
impressed!

Antipodes Award
Arabi,I" I(nighl S

All Alrlcan A....ard (AAA)

Forward $5.00 for postpai d
delivery of this certi ficate to
your door. As with all awards
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KAHANER REPORT

OJIJ, OK, ON, OY, OZ, PA, SM,
SP, SV, SV (Crete), SV (Rhodes),
SV (Athas), TAl , TF, UA1,3, 4, 5,
6, UA2, UA (Franz), UB5, UC2,
U05, UN1, UP2, UQ2, UR2, YO,
YU, Y2,ZA,ZB2,3A, 4U, and 9H 1.

THE FIRST CLASS OXWIDOWS
AWARD

This award is also sponsored
by the Ballarat Amateur Radio
Group of Australi a. .1 am proud
to announce that once and for
all there is an award ce lebrating
the misgivings of the many
XYLs who are married to dedi
cated OX husbands. Rightly giv
en the title 01 The First Class OX
Widows Award, this certificate
requires practically nothing
more than your utmost patience
as a XYL

"Wives, for your outstanding
patience shown by you during
the many endless cold nights
alone in bed while the bands
were open . . . for the exemplary
tolerance displayed towards the
nasty TVI and RFI the rig cre
ated and lor calming the irate
neighborhood on account of
It . . . for ignor ing the weird
noises and kooky language
coming from the shack (wh ich
was supposed to be your room,
anyway) _. . tor turning a blind
eye to truckloads of assorted
spares, rigs, and tnmns-tnet
may -come-tn-n ancv-cne-oey
about the house ... for going
cheer l u lly without the new
dress, color TV, or perm when

Larry Kahaner WB2NEL
PO Box 39103
Washington DC 20016

REACH OUT AND
CRUSH SOMEONE

You wouldn't think that the
world 's largest corporation, one
with a S6 billion net Income,
needed a boost , a little help to
compete in the marketplace.
Well . think again. In its ruling on
cellular radio-a new mobile
telephone service that promises
a dial tone in every Dodge-the
FCC handed AT&T a competi
tive edge so sharp that others
wanting to enter the field may
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the cash was more urgently
needed for replacement parts or
a new antenna, after the last one
blew down in the storm . ..or for
not grumbling (too much) when
we came home from the contest
or field day rather the worse for
wear and in no mood for ro
mance ... this certificate of
recogn it io n is on ly for t he
deserving-the XYL in waiting !"

It you are an XYL , o r
husbands, if this sounds like
someth ing your own XYL de
served long ago, perhaps the
least you could do Is enclose
$2.00 and request this award by
sending your remittance direct
to: Maurie Batt, R.S.O. Rake
wood Junction, Victoria 3351 ,
Australia.

MOUNTAIN STATE AWARD

The Logan County ARC will
hold its fi rst annual Mountain
State Award expedition from
1600 UTC August 22 until 1600
UTC August 23, 1981 . Opera
tions wmtake place on a West
Virginia mountaintop in Logan
County. which Is located In the
heart of southern West
Virginia 's billion-dollar coal
fields.

Phone operating frequencies
will be approximately 25 kHz
from the low end of the General
phone bands as propagation
allows. Novice-band frequen
cies of 3725 and 7125 should be
checked each hour from 1600
UTC August 22 to 0400 UTC
August 23.

never get a chance to try. First,
some background.

It all began about 12 years
ago when the FCC and others re
alized that the then state-of-the
art mobile phone service was
heading for disaster. Channels
were crowded, voice quality was
poor, and waiting lists swelled
with those who needed phones
In their cars. Things didn't get
better and , indeed, couldn't get
better because the system just
couldn't support high numbers
of users. Each city had one
mobile operator who had one
transmitter and about a dozen
frequencies for thousands of
users. You wai ted your turn to

The call sign WD8KWC will be
used. A handsome 8" x tcv cer
t if icate will be awarded to all
contacts submitting a OSL and
legal-size SASE to Basil Napier
W 08KWC, RFD 1, Box 198.
Chapmanville WV 25508.

TIMBER CARNIVAL

The MldW iliameHe ARC will
be operating from the World
Championship Timber Carnival
in Albany. Oregon, 1900 UTC,
Friday, July 3, until 2300 UTC,
Sunday, July 5. Look lor W7S0
on 3.975, 7.275, 14.285, 21 .375,
and 28.575 MHz, and for club
members operating their own
stations on various other fre
quencies. A special cert ificate
will be sent to each station
sending a aSL card and an 8'12 "

get through while someone cen
ing home tied up the frequency
all over town . Now, enter the
cellular radio concept .

It didn't rely on one trans
mitter-it relied on many, each
in a different section of the city,
each called a "cell ." They 're low
power as are the car telephones,
so many conversations take
place at the same time without
bot hering someone else in a
neighboring cell. As you drive
from cell to adjacent cell, you
are handed off without interrup
t ion. As customers Increase,
you just divide cells Into smaller
cells-a sort of electronic
mitosis.

AT&T asked for FCC permre
sion to lest cellular radio In
Chicago, and about two years
ago It began. The full-scale ex
periment Involved 2,000 people,
mostly businessmen. Things
worked splendidly. Voice quality

x 11 " SASE to Mid-Willamette
ARC, PO Box 1226, Albany OR
97321 .

THREE MilE ISLAND
DXPEDITION

The Cent ral PA OX Club will
hold a TMI Fun OXpedit ion on
August 22-23, 1981, from 1200Z
Saturday until 2100z Sunday.
Tentat ive frequencies on phone
are 3900, 7240, 14200, 14290,
21325,21375,28625, and 146.58.
Tentative CW frequencies are
21125 and 7125. The callsign
used will be WB30NAJportabie
TMI. A est, card will be sent to
all contacts upon receipt 01 an
SASE or IRCs. aSL to CPOXC,
cIa WB30NA, T. Fanus, 61 40
Chambers HIli Road, Harri sburg
PA 17111 USA.

rivaled that of reqular randnne
telephones, and blocking (how
often you couldn't get a dial
lone) checked in at about 2 In
100 times. Satisfied mobile ctat
ere deluged the Commission
with fan mall, saying: ' 'We need
this and we need it now."

In WaShington , meanwhile,
Motorola started Its own test In
conjunction with a local radio
common carrier. That system,
compati ble with Bell , a lso
worked great, although It still
had some minor kinks .

Anyway, everyone agreed cel 
lular radio worked, that it was
time to wave the green flag so
we could all dial while we drove.

As with all Commission mat
ters , cellular radio traveled
through legal mazes until it tt
nally surfaced at the beginning
of April with a hearing that end 
ed wi th a proposed ru lemaking,
the f inal step before law. At that



LOOKING WEST

meeting, the FCC decided aU
sorts of technical and economic
Issues such as where the ser 
vice will operate (BOO MHz), who
can manufacture equipment
lanyone), and whether it Is In
ueec in the public interest (01
::ourse-what are you, crazy?).

But the most controversial
part was the number and kind of
::ommon carriers in each mar
ket. Two kinds of common car
rters exist: wlreline and wireless,
also called radio common car
riers. Wlreline common carriers
serve the public with copper
""Ires, e.a., telephone cornea
nies. Non-wireline common car
riers use airwaves, e.g., paging
::ompanies.

The FCC decided that each
-narket would host a maximum
:)1 two cellular operators, one
wtreune and one wireless (even
though the cellular systems are
identical). Each would receive a
20-MHz spectrum chunk. The
Commission also sa id that In
each market the wrreune allot
ment would be held for five
seers. No one else could touch
it . Now, the good part.

Since wlreline carriers are
~uarantead a slot, and AT&T is
the dominant wireline carrier
lthe only wuenne carrier in many
regionsl, AT&T Is virtually en
sured a hook into any market it
chooses. And white radio cern
man carriers remain locked in
ccmcerauve hearings amongst
themselves for thei r 20·MHz
piece of the pie, AT&T wou ld
have sucked up prime sec tions
ot prime markets lor t hem
selves. Reach out and crush
someone, Ma Bell.

The Commission justified the
z-sict method by saying it's the
best way to get cellular radio to

Bill Pasternak. WA 61TF
C/o The Westlink Radio Network.
Suite 718
7046 Hollywood Blvd.
Hollywood CA 90028

One question otten asked of
this reporter Is why we delay In
report ing actions by the FCC
and other agencies regard ing
malicious Interference. There is
a very sound reason for this,
which has to do with the ccneu-

the public quickly. They said
AT&T might not invest in a mar
ket unless it was ensured a clear
shot. Also, it deserved special
consideration because it did
most of the experimental work.

The Justice Department
called the split method "btatant.
Iy anti-competltive" in a rep ly it
filed tast July during FCC proce
dures. Travis Marshal, Motor 
ola's vice president handling
ce llular ma tters, said FCC ac
t ion s amounted to giving AT&T
a lock on the market while every·
one else "scrambles for the reo
mains."

One small radio common car
rier, Millicom, filed suit in the US
Court of Appeals for the District
of Columbia, asking the court to
overrule the FCC. They said mar
kets should be open to compen
tion no mailer who you are or
what kind of carrier you are. If
AT&T wins , so be it; but let's
have free competition, they
said. More lawsu its are ex
pected.

All the FCC's general counsel
said publicly on the subject was:
" The position Is defensible in
court."

Why the FCC believed it had
to give the world 's largest corpo
ration a leg up on a system it
could dominate very easily on
its own in unknown. However,
one thing is clear: In its bellel
that helping AT&T would move
things along, the FCC may have
inadvertently shi fted cell ular
mobile radio Into reverse.

ALL I GET IS BILLS

The FCC would get authority
to set minimum Interference
standards lor TV sets and other
home entertainment devices un
der a bill introduced into the

tutlonal guarantee that states
that a person Is presumed to be
innocent of a crime until found
guilty. While It Is very tempting
to any reporter to "cash in" esrt
were on hot news Items, espe
cially those which Involve the
current wave of jamming sweep
Ing over our amateur bands, I
always have taken the view t hat
the guarantees aflorded to an
individual under our ccnstrtu
ticn are far more important than

Senate by Barry Goldwater.
We 've seen this sort of thing
before-in fact, several times
before.

Bill S·929, titled "Amateur
Radio Service and Private land
Mobile and Fixed Services Act
of 1981," diflers from past bills
in that it increases amateur
license terms from five to 10
years and allows hams and
CBe rs to ac t as vo lunteer
monitors lor the FCC.

Perhaps the most Important
provision gives the FCC power
to regulate or prohibit delivery of
transmitters to unli censed per
sons. This means you can't buy
a rig until your license arrives.
Manufacturers and retailers are
certain to put up a fuss over that
section.

FCC UNHAPPY WITH JUSTICE
DEPT OVER ANTI·CASTRO

BROADCASTER

Th e FCC's enforcement
teams are biller over the Justi ce
Department'S ref usal to prose
cu te a Miami radio pi rate caugh t
broadcasting anti-Castro prop
aganda in the 40m band. com
mission officials say they spent
more time on that case than on
any other unlicensed operator
enforcement mailer in recent
years. Staffers are particularly
milfed because they believe
Justice dropped the case for
po litical rather than legal
reasons.

The incident involved Jose
Gonzalez, charged with unl i
censed opera tion after hi s
transmissions showed up on
neighbors ' TV sets. Hams all
over the world complained of in
terference, too. The Miami and
Fort lauderdale monitoring eta 
tions tracked Gonzalez's clan-

any story I might write. Hence,
while a matter Is under litiga·
non. as was t he case hi t he item
you are about to read , I refrained
from commenting on it.

Only after a decision has
been reached by the powers that
be will I go into detail about
such mailers.

What you are about to read is
an actual story about a license
revocation in the Amateur Ser
vice. This In itself is nothing
new. Ama teurs have lost thei r H·
censes for various reasons, usu
ally some form of major vtcre
non to Part 97. Again , this was
the case here. But the reasoning

dest ine ac tivi ties from pecern
ber , 1979, to April, 1981 ,logging
more than 1,000 man-hours. The
FCC presented the case to the
Justice Department but, on April
14, US Attorney At lee Wampler
dropped the charges on the con
dition t hat Gonzalez cease
operation from his home. The
Justice Department stili retains
the right to prosecute Gonzalez
if he transmits from another
site.

Former ch ief of investiga
t ions Je ff Young said that in hi s
personal opinion , because n on
zalez was popular in the Cuban
community, Justice decided to
drop the case rather than stir up
resentment in a neighborhood
suffering severe racial prob
lems. Fort lauderdale engineer
in-charge James Feagles gave
us similar thoughts. "We were
frust rated .. . It wasn 't our deci
sion, 01course; it was Justice's
and we have to be lieve that jccn
ttcel was the case In their oecr
sian." He said that without Jus
t ice 's support, ill egal operations
will continue. "I 'm concerned
that the Cuban community in
Miami might perceive this as a
victory. It might lead to in
creased activity," said Feagtes.

Atlee Wamper said politics
played no part in his decision.
" It's simply not true. Those ac
cusations are blatantly false."
He added that with all the crimi
nal cases he must handle, crop
ping this case seemed Justi f ied.
"Wi th all the crime perp etrated
b y Cu ba n crim i nal s fr om
Castro's jails, prosecut ing one
eo-veer-oro man without a crtrnt
nat record seemed ridiculous,"
he noted.

He has a point. So does the
FCC staff.

behind the ncense revocat ion re
sued against K6EOA Is possibly
a fi rs t on the part o f the Com
miss ion. It could ha ve tar-reach
Ing effec ts on the elig ib ility of
anyone to hold an amateur li
cense.

The following report was writ 
ten by Alan Kaul K6RCL, who as
sists me in the preparation of
the weekly w estunk newscasts.
It was the lead story in Westlink
"asr ' number 167 which aired
the week of April 11th, 1981 . It
was prepared from the actual
FCC Report and Order dated
March 24, 1981, which ordered
that the amateur l icense of John
W. Munson, Jr. K6EOA be re-
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Satellite communication is defin itely the wave of the future, 8S this
parking lot fu ll of ground stations will attest.

yoked. Here Is that report.

" This story centers on an FCC
licen se revocation, but It may be
a milestone case because an ad
ministrative law Judge has de
c ided that mental Incompetence
Is grounds lor license denial.
The Judge also sa id Ihat when
an individua l appl ies for an
amateur license, he or she must
abide by federal rad io regUla·
t ions, and thus as a licensee
does give up certa in First
Amendment rights.

" The case Involves K6EOA,
John W. Munson, Jr., o f Los An
ge les. On OCtober 2, 1979, Mu n·
son was a lleged to have trans
mitted an A~ em iss ion on
147.435 MHz. lamming trenemts
sions on a Los Angeles repeater.
FCC eng ineers lawrence Guy
and James Zoulek 0 1 the Long
Beecn. Caillorn la, FCC office
were nearby monitoring the
transmission In a van equipped
w ith directlon.f ind lng equ ip
ment. They recorded the trans
miss ion, then knocked on Mun
son 's door. They showed their
Identilication and attempted 10
inspect his stal lon, log , and
li cense.

" But Engineer Guy sa id later
In his official report that they
were not permitted entry and
t hat Munson retused to show
them his license or the records
of his station. They ret urned to
t heir monitoring vehicle and
again started their tape record
er. This time they not only re
co rded more A0 emissions, but
also threats on their lives II they
attempted to Inspec t the ama
teur station again. And , as Guy
testified later, a threat to kill an
other amateur as well.

" As a result 01 the threats
against Ihe lives of two federal
officers, Guy went to the US At·
torney and a complaint was Is
sued which inc luded a warrant
to search the premises of Mun·
son 's home. 'recnn tceuv, a
search warrant wasn't needed
because the engineers had wit·
nessed an Infract ion o f federal
law, and under Part 97 an erne
teur who Is observed violating
the law with his rad io transmis
sions must open h is stat ion. log
and license to Inspection.

" Three days later, on OCtober
5, 1979, Munson showed up at
the FCC Office In Long Beach
and was arrested. {Note: At the
time of the arrest, he had vctun
tarily gone to the FCC office to
give to them an official written
apology for his actions.) Guy
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also served him with the search
warrant and entered the ham
shack 01 K6EOA. A stolen porta
ble receiver, a loaded rif le, mario
juana pl ants, and tran smitting
equ ipmen t were seized . On
March 19, 1980, a federal grand
jury in Los Angeles returned an
ind ictment against Munson for
violation of federal radio law
and for threatening the lives 0 1
FCC enforcement officers.

" But, two months later, the In
d ictments were di smissed when
a court-appointed psychiatr ist
found that Munson was legall y
insane; he lacked the mental ce
pacity to d iscern the unlawful
nature of his act ions.

" In September, 1980, state
charges were filed against Mun
son, and in what is ca lled by
lawyers a tour-count "criminal
information " he was accused o f
threatening bodily harm. In No
vember, Munson entered a gu il·
ty plea to one of the state counts
and In January of this year the
judge ordered him to pay a $500
l ine, not to use his amateur
equipment , and to undergo
psychotherapy. He was also
placed on three years probation.

" At this point one would think
this would have been the end of
the Munson case, but it wasn't.
The FCC reentered the act and
ordered a hear ing on licensing
before the Chief Administrative
FCC Law JUdge, Lenore Ehrig of
Wash ington DC. [Note: The ac
tual hearing was held in a Feder
al Building here In Los Angeles.]

" In her findings, Judge Ehrig
held that since Munson was not
ment all y competent to discern
right from wrong in his Federal
prosecution, he was not mental
ly competent to operate a lawful
amateur radio stalion, that epee-

•

atlng such a station wou ld re
qulre adherence to the law.

" The Judge also held that
when one applies for an ama
teur license under Part 97, one
also Implies consent to certain
teoerar regulations. One doesn't
give up his right to Iree speech,
but at the same time, some taw
yers wou ld argue that a ham li
cense doesn't entit le you to ex
ercise your right 01 free speech
on amateur rad io. As an anal
ogy, you can play music at
home, in your car , or just about
anywhere else you want except
on the amateur bands using
your amateur transmitter.

" We might be a bit premature
In calling these precedents and
findings as landmark decisions,
but the actions 01 the FCC Ad
ministrat ive Law JUdge in this
case have atllrmad the right of
the Commission to make laws
and to enforce them."

Commentary:

II space had perm itted , I
would have published the entire
l1 -page FCC l ind ing In thi s
case. I do have It, but please do
no t req uest cop ies. I have
neither the lime nor the funds. If
you need a copy, I can only sug
gest that you contact the FCC in
Washington and request it.
There will probably be a charge
for the transcript, though I have
no Idea as to the exact costs.
For those Interested, there are a
number of new s services that
supply such informat ion . " FCC
Observer Services" you might
call them. They're expensive,
but If you are an FCC watcher,
they're worth their weight in
gold .

As to the Munson case itself, I
think thai I should explain that

-. .-
• ,

there Is a definite reason for my
not writing directly on the mat
ter until now. There are actually
several reasons, not the least of
which was that I was one of
probably hundreds listening the
evening that the now proven vio
lation occurred. As you know
from my past writings in this cot
umn and elsewhere, I am strong·
Iy opposed to permitt ing wanton
regulalory viol ations 10 con
tinue. I honestly fe tt that after
listening to things lirst hand, I
could not be objective In my re
porting. Nor d id I want to see
John Munson or anyone else
"tried and convicted in the
press." I do not know the man
personally. I had spoken with
him on two meters pr ior to the
episode wh ich cost him his II
cense.t had al so talked wlthhlm
on the phone. While our views
were not in accord and probably
never can be, I sti ll felt a strong
obli gation to both him and the
Commission to permit them to
so lve things themselves. I told
th is to John and the local FCC
people at the outset , and althat
po int I removed myself from
handling the matter In this col
umn or on Westlink.

Those of you who heard about
John Munson's problems either
on Westlink or in H.R. Report
should be made aware that
those were from o ff icial report s,
court news releases, and other
such sources. To paraphrase a
welt-known expression from the
long-expired te levision program,
" Dragnet, " it was a case of hav
ing one of my coproducers pro
vide "the facts m'am ... slmply
the facts." Maybe you could call
this my own personal Ierrnese
doctrine, but having Alan write
what now appears to be the final
chapter In this story was in
keeping with what 1 fe lt obli
gated to do. Not being an "ear
witness" to the initi al happen
ing afforded him a certain coree
tivity I m ight not have been ab le
to achieve.

NAB·IT DEPARTMENT

The init ials NAB stand for the
National Association of Broad
casters, and each year th is au
gust body, which represents ev
ery aspect of today's broadcast
technology, holds an annual
get-together. This year it was
tnecttyct Las Vegas that played
host to the NAB Convent ion on
the weekend of April tztn, and I
had the opportunity to get to
NAB '81 thanks to Aupe Good-



This is a complete mobile television studio capable o f directly
feeding a satellite from any location.

Named by the Dayton Amateur Radio Association to receive the
1981 Specific AChievement Award are (left) Bill Pasternak WA61TF
and Bill Orenstein KH8IAG, for their work in producing the weekly
Westlink news bulletins.

FCC

speed WA6QlE and Western
Airlines; the former going up
and the latter for the retu rn trip.

My reasons for attendi ng
NAB were purely business, hav
ing nothing whatever to do with
amateur radi o, but nonetheless,
I did have the foresight to bring
along my Wilson hand-held. I
soon found that I was not the on
Iy one who had thought of this.
As you are probably aware,
many people in the broadcast In
dustry have their roots In ama
teur radi o, and 146.52 simplex
was very much alive as the unof
ficial intercom channel. In my30
short hours I heard someone
from every US prefix district , In
cluding such wen-known people
as Jean Shepard K20RS come
onto the channel. By the way,
the VoCom gain antenna
seemed to garner a lot of atten
tion each time I found it neces
sary to utilize Its efficiency for
communication with someone
who was marginal on the rubber
duckie. Again, that antenna has
come in quite handy, and I can
again say for the record that its
performance meets lis claims.

APPLICANTS FOR
SPECIAL TEMPORARY

AUTHORIZATIONS MUST
FOLLOW THESE PROCEDURES

The FCC has announced that
requests for Special Temporary
Authorizations (STAs) in all Pri
vate Radio Services, except Pri
vate Operational Fixed Micro
wave, must be sent to a new ad
dress: Federal Communications

Probably the most Interesting
exhibit was in the parking lot ad
joining the main exh ibit hall.
Never before have I seen so
many dishes In one place at the
same time. I didn 't have a wide
enough lens to catch everything
aimed skyward.

Other equipment shown in
cluded the latest in mini-cam
eras and portable recorders for
use In electronic news gather
ing. Each year the size of field·
production equipment seems to
shrink, with the old en-pound
cameras giving way to the new
lightweight varieties. I was very
impressed by one from a compa
ny you probably never heard of
unless you are involved in tele
vision production. The company
is called Ikegaml, and for many
years they have been the trend
s ett e rs in portab le fie ld 
production camera equipment.
Many cameramen consider their
Hl-79 series the state of the art
standard . Having used the
Hl-79 myself, I can see why.
They have a new smaller camera
called the Hl-83. It's a prctes
slonala-tube prism beamsplitter

Commission, Consumer Assis
tance Branch, Box 441 , Gettys
burg, Pennsylvania 17325.

STA requests for Private Op
erat ional Fixed Mi crowav e
(POFM) should continue to be
sent to the Federal Communica
tions Commission , Washington,
D.C. 20554.

Alt information must be sub
mitted, in writing , to the FCC

camera that weighs less than
most home cameras, with an
erectrontcs package that will
make your mouth water. It even
has provision for attachment on
one of the new minI-VCRs direct
ly to it making a one-man ENG
operation poss ible. The only
drawback for you and me is the
price: many kilobucks.

If equipment was of use to
any part of the broadcast in
dustry, It could be found some
place on the convention f loor. I
spent many hours ogling some
of the new production audio
recorders shown; wishing I had
the knobucks to buy them for
Westlink. Alas, like many other
things in life, this is but a dream.

While NAB is not the kind of
sho w that the average amateur
wilt ever attend, it Is an Interest
ing experience If only from the
standpo int that what one sees
at NAB will , in a simpler, less
complex form, find Its way into
the average American home. To
day, we take owning a VCR for
granted. Five years ago they

preferably on business or com
pany letterhead. Requests
should reach the FCC at least
ten (10) days before the pro
posed date of operation.

In an extreme emergency,
FCC rules allow a request to be
filed by telegram or telephone.
Such a request, however, must
be followed by a written signed
request within ten (10) working
days of the telegram or tele
phone call. If the written request
is not received within that time,
the FCC witl resc ind the STA.

General questions concern
ing STAs and other licensing ac
tivities will be answered by the

were found only in television
stations, ecucetrone! inst itu
tions, and simi lar environments.
What happens at " that" end of
the media stream eventua lly af
fects us all. It 's nice to see It
first -hand and even nlcer to be
able to share a bit of it with you.

A QUIC K THANK-YOU

On behalf of Bill Orenstein
KH6IAF, Alan Kaul W6RCl, Burt
Hicks WB6MQV, J im Davi s
KA6IU H, and everyone else who
make up West link Radio Net
work operation, I wish to ex
press my humble and sincere
gratitude to the Dayton Amateur
Radio Association for selecting
the Westlink operation to re
ceive the 1981 Specific Achieve
ment Award. Though the award
names Wes tlink, Bilt Orenstein,
and myself as recipients, it is
something we all share collec
tively. For the honor you have
bestowed upon us, wesay thank
you for the recognition. It is an
honor we will hold dear all of our
lives.

Consumer Assistance Staff in
Gettysburg, Pennsylvania. Call
(717}-334·9167 or 334-7631.

EXTERNAL RADIO POWER
AMPLIFIER TYPE

ACCEPTANCE REQUIREMENTS
EXTENDED INDEFINITELY

(DOCKET NO. 2111n
TheCommission has adopted

a rule change extending Indefi
nitely its type-acceptance re
quirements for external rad io
frequency power amplifiers.

The requi rements app ly to all
amplifiers and amplifier k it s
capable of operation below 144
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LEAKYUNES

NQ.CODE POll RESULTS

The response to the no-code li cense quest ion that ap
peared in the April leaky Unes was rather one-sided: 94%
said to keep the code! The remainder indicated t hat they
thought the code requirement should be dropped. However,
some of those wanting to keep the code said that they
thought the code speed requirement should be reduced for a
variety of reasons.

What we lound part icularly interest ing was that the Fun!
column poll in the March issue had a larger number of hams
respond to It than 10 the no-cede poll, although without the
vehemence. Well, there certainly is no account ing for taste.

We would like to thank all who responded, and particu larly
those who included a comment or two along with their votes.

MHz. They cover most ampli
fiers used In the Amateur Radio
Service. Type acceptance re
qui res submission o f a sample
of each model amplifier, togeth
er wi th technicallnformatlon, to
the FCC for approval before it
can be manufactured and mar
keted. Only 10 prototype unit s
may be built In preparat ion for
model submission for type ac
ceptance.

The Commission on Decem
ber 18 Instructed Its staff to
draft an order that would extend
the type-acceptance and related
technica l requi rements indefi
nitely. The requ irements were
adopted In 1978, effect ive for
three years. to cope wllh the
problems created by the large
number of amplif iers being mar
keted and promoted for use in
and around the CB frequencies.
External power amplifiers of the
sort used to amplify CB signals
illegally can cause serious inter
ference to TV and rad io recep
tion.

Dave Mann K2AGZ
3 Daniel Lane
Kinnelon NJ 07405

There are hams who have
been at it lor decades, people
who have devoted their best ef ·
forts to one or another phase of
the hobby With great dedication.
In other fields o f human endeav
or there are tangible rewards to
be gained. If you were to dedi
cate all the energy that is ex
pended by the average ham Into,
say, the study o f some musical
instrument, chances are that
you wou ld eventually become so
accomplished that you could
earn a great deal of money. If
you devoted yourself with equal
persistence to un iversity stud
ies, you could earn an advanced
degree. If you displayed as
much ingenuity and tenacity in
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The effectiveness of type ac
ceptance In halting promotion
of amplifiers for illegal ecouca
none indicates that It should be
maintained, the Commission
said then. Numerous manufac
turers and distributors of amen
uers designed or promoted for i l
legal operat ion have ceased
manufacture or marketing since
type acceptance was imposed.

The ru le change took effect
April 28.

Action by the Commission
March 23, 1981, by Second Re
port and Order (FCC 81.118).
Commiss ioners lee (Acting
Cha irman), Ouel lo, Washburn,
and Fogarty, with Chairman Fer
ris not part ic ipating. For further
information, contac t John Reed
at (202)-653-6288.

FCC REFUSES TO CONSIDER
ELIMINATION OF NEW

AMATEUR RADIO SERVICE
CLUB LICENSES

(DOCKET NO. 21135)

The Commission has denied

the position you now hold , you
might be in you r company's top
echelon of management.

Peop le f ind it hard to under
stand why we amateurs become
so deeply involved in such ac
tivi ty, one from which relat ively
lew tangible rewards can be
gained. To many ordinary lay
men, hams seem like a company
of superannuated fools who
play with ch ildish toys. Even the
families of some amateurs ore
playa degree of vague embar
rassment when the subject
arises; they would feel much
more comfortable if Dad were a
yachtsman, a golfer, a usner
man, a photographer, or even a
bird-watcher. Such activities are
regarded as normal , but for
some unfathomable reason,
ham radio makes little or no
sense at all . You expla in that
you communicate with others
aU over the globe, and they view
it as something akin to what
they did when they were kids
and cult ivated "pen pa ls" whom
they wrote to during their sum
mer vacations. You tell them
that you handle traffic during
emergencies, and they tell you
about the lime some CB oaf on

the petition of the Capitol Hili
Amateur Radio Society (Capitol
Hil i) for reconsiderat ion of its
action In discontinuing the rssu
ance ot new Amateur Radio Ser·
vice c lub licenses.

In June, 1980. the ccmmre
sion determined that no new li
censes would be Issued for c lub,
military recreat ion, and Radio
Amateur Civil Emergency ste
none. except for modification or
renewal of licenses.

Cap itol Hill claimed that the
Commission was deficient pro
cedurally In discontinu ing new
club licenses, in that it did not
consider the alternative of con
tinuing the system of issuing
c lub stat ion ceuarans from the
recuter format call s. The C0m
mission said it had considered
the option of continu ing such ll
censlng and rejected it .

Capitol HiU also contended
that the amended rules are not
in the public interest because
they do not foster amateur
growth to serve the public In

the next block Interfered with
their TV reception. You show
them your RnY equipment, and
they ask you if you can receive
police calls or the dally stock
quotations.

The most frequently asked
question of all is, "What do you
get ou t of all this?" They are
unable to fa thom any other mo
tivating factor. To them, un less
some t hI ng tang ible can be
gained, there's no sense in oevot
ing time, energy, and money to
such activities. They cannot re
late any accomplishment, now
ever worthy, to success unless
there is some sort of a payoff.

Uke as not, If you were to
assemble a group of amateurs
and ask each to give his motiva
tion, his purpose in being a ham,
you would be likely to get a dlf·

times of emergency. It also
maintained that eliminating fu
ture club station licenses les
sens the likelihood of such
emergency preparedness.

The Commission said that op
erations now conducted by club
stations may, In the future, be
conducted either by c lub mem
bers operat ing portable stations
or acting as control operators of
another member's station. The
Commission said it does not be
lieve eliminat ing c lub licenses
will result in a dis incl ination of
the public to form amateur rad io
clubs or in failure o f educational
insti tut ions to fund amateur
rad io clubs.

Action by the Commission
March 26, 1981, by Memoran
dum Opin ion and Order (FCC
81 -123). Commissioners lee
(Acti ng Cha irman), Ouel lo,
Washburn, Fogart y, and Jones,
with Chairman Ferris not partic j.
pating. For additional lntorme
non, please contact John Bor
kowski at (202)-632·7597.

terent answer from each of
them. But I doubt that even
those who actually work in et
lied fie lds would c ite material
reasons. Sure! There are hams
whose careers opened as a di
rect result of their participation
in ham radio, but if you ask
them, you wi ll learn that they
never regarded the hobby as a
mere means to the end.

For at bottom, prac tically all
01 us are hams because of one
single word -enjoyment. I don't
care what your bag is ... hen
dl ing tratlic, slow scan TV, CW,
OX, RnY, satellite, CRP opera
t ion, designing and construc
tion, mobile hamming, antenna
development, d ig ital teen 
niques, antique wireless, county
hunting , public servi ce nets, or
just plain garden-var iety rag·



NEW PRODUCTS

chewlng .. . 1 know that I must
have omitted at least a dozen
more. The essential reward we
derive is enjoyment. Not the en
joyment of the sudden flush of
an easy victory such as one
might feel when winning at
cards... nct tne sort that comes
from a sudden stroke of luck.
But the sort of enjoyment one
feels from honest accomousn
ment based upon dedicated
work and an understanding of
problems and obstacles to be
overcome. There's a great dlf·
terence.

I think it Is significant that
this column, which began as a
polemic against the sick public
preoccupat ion with matertaus
t ic goals, one of the distressing
manifestations of our era, has
automat ically turned toward an
other d irection. It has become a
dec laralion of pride In the
world 's greatest hobby-came
teur radio. It Is the queen of hob
bies . To be sure, there are faults
to be found; nothing Is perfect.
But the faults are enormously
outweighed by the positive val·
ues. And we do tend to focus on
the bad rather than the good.

But, for the most part, we
hams are chauvinists, in a way;
we don 't run d own ot her
people's preferences, but we are
qu ite firmly convinced that
when it comes to hobbies, ours
is unquestionably the best.

Well, I'm sure that anglers,
phi latelists, and photographers
must feel the same way. But
there is an enormous and most
s ignif icant difference; ours Is a
hobby whose entire progress
and history is characterized by
contributions to the soc iety o f
mankind. Others have contrib
uted, too ... amateur estrone-

MACAOTRONICS' MAILBOX
AnY SYSTEM

Macrotron lcs, Inc., has an
nounced the development of a
disk·based -menbcx'' RnY sys
tem into a sophisticated RnY
commun icat ions terminal. The
system has been designed for
simplicity yet contains many
new features. Some of these
are:
• Dlsk·based WRU with -meu-

mars have produced sign ificant
discoveries; amateur explorers
have accomplished feats of im
portance. But there is no avoca
tion which has so consistent ly
broken new ground in the art
and science 01 communicat ions
in ways that have so positively
affected the lives of those who
inhabit the planet.

Radio amateurs have made
so many contributions which
are now taken for granted, con
tinue to do so to this very day,
and will do so In the future. But,
as always, whenever you have a
record of accomplishment, you
must guard It vigorously against
those who would seek to exploit
it tor undue advantage or per
sonal gain. There are those, un
fortunately, who are forever
scheming toward such ends,
and there must be constanl vig l.
lance on the part 01 thoughtful
amateurs.

One of the unmistakable nan
marks of the bonanza seekers Is
their constant emphasis on the
growth of numbers rather than
increased quality. I must de
clare that if all the current ag ita·
t ion In lavor of the code-tree,
entry-level amateur license was
orig inating among hams them
se lves, I would view It with far
less apprehension . Whenever
there is a cry raised for pro
posed changes that wou ld in
crease our numbers through the
elimination or lowering of stan
dards, you don't have to search
very far to find out where it 's
coming from . It Is Inspired by
those who don't give a tinker's
damn about the future of ama
teur rad io, except in terms of the
money that it represents.

They view that huge, un.
tapped ocean o f potentia l cus-

box " storage and retrieval of
messages.

e msx-baeec programmable
messages.
• msk-oeeec storage and re
play 01 rece ived text.

• Transmission and reception
of BASIC programs, assembly
sou rce list ings, object code,and
data flies in INTEL Hex format
with error-checklng and direct
save on disk in executable form.

tomers who will be In the market
for equipment, and the saliva
oozes from the corners of their
slavering mouths!

I honestly and sincerely be
lieve that this Is the true orig in of
each and every proposal of th is
sort . And I also believe that
those among us who have been
led to endorse such plans, al
though they fail to grasp the
fact, are simply being used as
unwitting pawns. And because I
have stated this, there are those
who have said of me that " he
has an axe to grind."

I wonder ... does anyone
have a bigger axe to grind than
those who seek to sacrifice the
Integrit y and quality of amateur
rad io on the altar o f financ ial
prolit ? And what about those
Judas goats who aid and abet
them?

I leave the answer to you. Do
you seriously believe that, II I
were to deliberately set out to
harm the l eague (although I
can't see how my opposition to
a code-free license could poser
bly hurt rnn could be as great a
threat as certain people's will
Ingness to do anything for mono
ey? Do you think that my inter
est In promoting increased sub
scriptions and newsstand sales
of this magazine are as great a
threat as our fai lure to organize
Immedi ate, vigorous opposition
to any FCC proposal that would
deleteriously affect amateur
radio? What is this mysterious
" axe" that I have to grind?

I have been a loyal member of
the ARRl for many years. I sup
port it in every possible way. But
that support includes an obliga·
tion to oppose paths which I
consider harmful. And I do not
think that the league has to run

• Auto to-minute 10 t imer.

• user-prcaremmaere end-of.
file sequence.

• Word mode editing.

e o n-nne buffered ASCII print
er-driver.

• Communications through the
Macrotronlcs Interface or the
Radio Shack R$232C interface
board.

II is expected thallhe system
will particularly appeal to:

• Repeaters: Set up In the WRU
mode, It lets repeater users
leave or play back messages.
Special announcements,W1AW
bul letins , propagation tore
casts, OX bulletins, etc., can be

a referendum or take a poll In
order to learn that the huge rna
jorityof its members strenuous
Iy oppose code-free li censing. I
don 't care who proposes It-the
FCC, the manufacturers of elec
tron ic equipment, or goodness
knows which ot the several lob
bies which represent special ln
terest groups. The league
should respond to such pro
posals Immediately, with vigor
and In no uncertain terms. It
should never give the Impres
sion as to the slightest doubt
about where Its overwhelming
majority stands by delaying its
response pending further study
or di scussion . Opposit ion
shou ld come immed iately and
automatically.

Th is was the point of my piece
in the April i ssue. It had come to
my attention that when the FCC
first floated this code-nee idea,
vigorous league opposition did
not ensue immediately. It was
delayed, and I suspect that the
delay was inspired by a certain
tendency toward slavishness on
the part of a few people who feel
that we must kowtow to the
Commission, hat In hand. Well ,
d iplomacy Is wonderful, but it
doesn't do much good in a life
threatening situat ion . You can't
reason with a guy who has a
knife poised at your throat !

If K2AGZ has any axe to grind
at all, it is s imply that he
believes we need to develop
some militancy In our dealings
wi th the FCC and with those in
posit ions of power who are or
may be in the hip pockets of
forces which don't have the
future of amateur radio in mind.
That's my " axe," and I Intend to
keep right on grinding it !

made available. These may be
created from Ihe keyboard,
created " o ff li ne" using the
" Electric Pencil" (a registered
trademark of Michael Shrayer
Software) or " SCRIPSIT" (a
registered trademark of Tandy
Corporation) or saved off the air
(and ed ited later with the "Elec
tric Pencil" or "SCRIPSlr' If
desired).

• MARSITralfic handlers: The
operator can save a message off
the air to disk, replay It anytime
on command, transfer it to an
other station's "mailbox," and
let him call it up later. With the
" Elec tric Pencil" or " SCRIPSlr'
disk program, he can edi t the

73 Magazine · Ju ly , 1981 135



Heath 's GU·1820 portable power system.

AMATEUR RADIO PROFILES

A new publication Is now
available to the amateur ranks
in the form of a quarterly
techn ica l Jo u rnal. Amateur
Radio Profiles. a worldwide
publicat ion, conta ins factua l
reviews on amateur equipment
performance, quality, and ser
vice. It is written by amateurs
who have used , tested ,and corn
pared-and will " tell It like it is."

Equipment evaluations not
only include the typical bench·
test specifications , but the im
portant on-the-an appraisal and
how It compares to present
state-ct-me-ert units. It's wr itten
in p la in , eeev.tc-cnderstanc
language by amateur enthusi
asts who have actually done the
testing. comparing, and rat ing.

Both o ld and new market in
troductions are evaluated, and
ARP is designed so that it can

For furt her information, con
tact TRAG Elec tronics, 1106
Rand Bldg., Buffalo NY 14203.
Reader Service number 481.

ORM), and reproduces a fully ad
justable CW audio signal. Front
panel controls allow full eofuet
ment of frequency, tone, delay,
and gain, The frequency control
is adjustable h om 300 Hz to
2500 Hz, a match lor any rig .
While the CW signal is being
decoded. a front-panel LED
flashes in sync with the signal,
establishing that the unit is
locked onto the audio from the
rig. The TRAC'ONE contains a
buill-in speaker, a headphone
jack on the rear panel, and is
operated on a 9-V dc battery or
with an ac adapter. In the by·
pass posit ion, the Model TE·424
may be lell in line and the rig
audio is passed through to the
speaker.

The TRAC'ONE + Deluxe
CMOS Keyer, Model TE·464 ,
combi nes the full-featured
TRAC·ONE with a deluxe state
ol-the-art CMOS electronic key
er. The «eyer contains sett
completing dais and dashes,
dot and dash memory, Iambic
keying with any squeeze paddle,
5-50 wpm, speed , volume, tune,
and weight controls, sroetone
and speaker. rear-panel switch
for use with a bug or straight
key, and quarter-inch jacks lor
keying and output. The Model
TE-464 keys both gri(J.block and
solid-state rigs and operates 00

one s-v dc battery or a 9-V dc ac
adapter.

The TRAC'ONE CW Pro 
ce ssor , Model TE-424, is an ad
vanced CW audio processor
which receives the audio from
any rig, passes it through a
phased-locked -loop tone de
coder (remOVing all QRN and

For more Information on the
GU-1820 portable power system,
contact Heath Company, Dept.
350-035, Benton Harbor Mf
49022. (In Canada, write Heath
Company, 1480 Dundas Street
East. Miss issauga. Onta rio L4X
2R7.) Reader service number
478.

NEW PRODUCTS FROM TRAG

TRAC Electronics, tnc., has
announced the introduction of
two unique products lor the CW
enthusiast .

hours at hall load on a tankful of
regu lar gas, or gasohol. No ise Is
controlled by a low-tone mulfler;
to reduce sparking to a mtnt
mum, the opt ional GUA-1820-1
spark-arresting muffler ( re
quired In California) is available.
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New products tram TRA C.
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HEATH GU·1820 PORTABLE
GENERATOR

Heath Company has an
nounced its entry into the emer
gency/auxi liary/portable power
market with the Heathkit GU·
1820 portable power system.
This lightweight alternator can
produce up to 2200 Walts of
12D-V ec, 6O-Hz power-enough
to operate a ham station, an
electric chain saw, or a refriger
ator-freezer during a blackout.

The GU·182O is des igned for
ham radio clubs, home owners,
c ivil delense. and pol ice and fire
departments. It can al so provide
on-location power for construe
tion and logg ing crews, camp
ers, hunters, woodcutters, and
others.

Voltage is regulated to within
,j: 5% and frequency variation is
limited to ,j: 4 Hz, I rom no load
to lull load at 3600 revolutions
per minute (rpm). Rad lo-frequen
cy interl erence is eliminated by
a resist ive spark plug. The 5
horsepower Briggs and Stratton
gas eng ine can run up to 1 II.

• High-speed ASCII buffs: The
system allows communication
t hrough t he Radio Shack
RS232C interface board. The
user can at tach a conventional
telephone modem and commu
nicate over the ai r (or tel ephone)
using Bel l 103 tones and 300
baud. The system will corn
municate th rough the RS232C
board at baud rates from 50 to
1200.

The M8000 orsk-beseo RnY
system requires the Model I
TR&80 with at least 32K RAM
and one Rad io Shack disk drive,
plus a Macrotronics ham inter
face (models Mao, CMao. or
TM8O).

The M8300 d isk·based system
requires the Model II I TRS-ao
wit h at least 32K RAM and one
Radio Shack disk drive, plus a
Macrotron ics h am Inte rl ace
(models M83, CM83, or TM83).

Bot h systems come complete
with customized program on
disk, extensive User Guide in
three-ring binder, quick reter
ence card, and conversion mod
ule.

For further information, con
tact Macrot ron ics, tnc., 1125 N.
Golden State Blvd., Turloc k CA
95380; (209)-667·2888. Reader
service number 480.

• Program swappers: Programs
and/or data l iles can be ex
changed d irect , disk to disk.
This includes BASIC, assembly
source, and object code. Using
INTEL Hex format, the user can
communicate In either the Bau
dot or ASCII modes. A check
sum gives automat ic error
detection. Prog rams received in
this way are directly executable
from disk.

received text to correct "hits,"
insert " misses," add new text,
rearrange paragraphs, etc. If his
net recunes a special end-of-line
character sequence, he can pro
gram his own. Tram c can be
originated by usi~ either key
board entry or the word process
ing capabili ties 01 the "Electric
Penc il" or "SCRIPSlr' disk pro
gram to create text and save it to
disk. It can be transmitted at any
time under keyboard co ntrol or
transferred to a mailbox for au·
tomat ic call-up by the destina
t ion stat ion. For hard copy of all
traffic , the operator simply has
to turn on a paraltel ASCII
printer connected to the Radio
Shack paral lel printer port, and
atl received as well as transmit·
ted text is outccrtc both video
and the printer.
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Benjamin Michae/lndustries ' Mode/ 2 73 clock.

Palomar Engineers ' portable two-meter quad.

OMNI·GAIN MOBILE ANTENNA

Th e " O mnl-G a fn" mo bil e
antenna has been int roduced by
Valo r Enterpri ses, Inc. The
uniq ue co nst ruc tion o f t he
"Omnl-Gain" omits the copper
coi l by com bining a 17-7 stern 
less steel Whi p, a 6061·T6 elec
tro p lated alum inum coaxia l
match in y sec tio n, a nd a
chrome-orated brass 318·24 fer
rule.

The "Omni-Gain" is rated at
200 Watts with 518·wavelength
and 3-dB gai n. It is f ield-tunable
to a typical vswr of less than

dustries, Inc., 65 E. Palatine
Road, Prospect He ights IL
60070. Reader Service number
488.

TRANS COM 401 TUNABLE
CTCSS ENCODER

CATALOG ON TADIRAN
LITHIUM BATTERIES

PUBLISHED BY PLAINVIEW
ELECTRONICS

Tadiran lithium thionyl chlo
ride (inorganic electro lyte) bat
teries are pr ized for their high
ce ll vo ltage, safety, long life,
high energy density, and wide
operating temperat ure, and are
used as power sourc es for
CMOS ci rcu its, memories, and
in high-reliability roetrumente
tton. The new Plainview Elec
t ron ics ca talog describes 4 pop
ular sizes-Vz AA, AA, C, and 0
-inc ludi ng com plete operating
speci f ications and applications
hint s. Each cel l's nomina l work
ing voltage is 3.4 vol ts. At room
temperature, she lf-life is greater
than 10 years .

For further informat ion, con
tact Plainview Ele ctr on i cs
Corp., 28 Cain Drive, Plainview
NY 11803. Reader Service num
ber 479.

Trans Com, lno., has intro
duced a new subaudible tone
encoder. Measuring only 1.0" x
.6" x .3", the 401 can be in
stalled in radios in which similar
encoders will not fit. Operating
voltage Is anywhere from 7 to 20
volts de, with an average current
consumption of only 4 rnA.
Tuning range is from 67 to 2!i1
Hz, and frequency stability over
a broad temperat ure range is
c laimed. Tone level is adjust
able from 0 to 2 V pop, with THO
less than 1% . For more informa
tion, contact Trans Com, Inc.,
1104A Ridge Avenue, Lombard
IL 60148. Reader Service number
482.

I

!
I

clock wi ll operate for wel l over a
year on a sing le t.e-vott battery
and the unit need not be re
moved for battery replacement.
An identical 12-hour clock wit h
AM and PM ind icators is also
available as the Model 272.

For further in formation, con
ta c t Benj amin Mi chael In-

backlighting is provided fo r
night viewi ng (though cabin or
post li ght ing Is usually su ff i
c ient).

tnst altat ton of the 273 is
facil it ated by the fact that t he
un it is powered en ti rely by an in
ternal ba ttery; connection to air
craft power is not required. The

PORTABLE TWO-METER QUAD

A new collapsible antenna
has been introduced by Palomar
Engineers. It extends the range
of low-power twa-meter trans
ceivers by providing the gain
and trent-to-beck discr im inat ion
of a two-element Quad. It is ideal
for boating, backpacking, moun
taintopping, and ot her portable
applications since it gives the
gain of a l inear amplifier but
does not require add itional bat
tery power.

The entire beam assembly is
housed in an 18" carrying case
that will fi t in a suitcase. For
use, it unfolds to form a two ele
ment tull-stze Quad complete
with stabilized mounting stand.

For further information, con
tact Palomar Engineers, 1520-G
Industrial Avenue, Escondido
CA 92025.

be retained and stored for future
reference.

A unique feat ure o f ARP is the
" GBBU Equipment Rat ings," in
which the good, better, best,
and ultimate doUar values ver
sus performance are listed for
study and comparison.

Amateur Radio Profiles , a
new Introduct ion for 1981, has
already reviewed over 100 arne
teur products, including 61 HF
and VHF antenna systems. Pep
ular transceivers, rece ivers, am
plifiers, and hand-held products
have also been reviewed and
rated!

With its unique style o f equip
ment reporting , ARP should
prove invaluable for the amateur
as a source for product study.

For further information , con
tact Amateur Radio Pro f iles,
Box 164, Cataula GA 31804.

BENJAMIN MICHAEL
INDUSTRIES' MODEL 273

CLOCK

Benjamin Michael Indust ries,
nc ., has announced the addi
non of the Model 273 to its line
)f 24-hour mnnerv-trme-tormat
clocks. The 273 is housed In a
standard three-inch aircraft ln
strument case and is designed
'or mounting in t he ai rc ra ft
ianet. The large, high ly visible,
_CD· type display provi des the
allot with a direct readout of
3MT time and elimi nates the
teed to convert from local t ime.
rhe highly efficient four·digit
rourd-crvete! di splay remains
risible in bright sunlight and In
ernal, push-but ton-act ivated
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saL Waber Electric 's Power Master™ line monitor power condi
tioner.

sophisticated console or rack
mounted unit. The simplest
models conta in varistors to
clamp or reduce voltage spikes.
The more sophis ticated units In
clude a mul ti -stage f ilter net
work which has spike supores
slcn capability, t ransverse and
common mode electrical noise
filtration, as well as an under
voltage warning system, with in
dicator lights which are ac
tivated when t he Incoming elec
trlcalline voltage drops below a
safe level. In addition, an ac
voltmeter allows the operator to
inspect the Incoming ac power.

For further Information , con
tact SGL Waber Electric, 300
Harvard Avenue, Westville NJ
08093; (609)·456-5400. Reader
Service number 487.

ADJUSTABLE DUAL POWER
SUPPLY KIT

Recently announced by
Jameco Electronics is the
Model JE2 15 adjustable dual
power supply kit. The supply
prov ides independen tly eo
justable positive and negative
output voltages from 5 to 15 V dc
regulated. Separate adjustment
for each supply allows the user
unlimited applications tor in
tegrated circuit requirements.
Power output tor each supply
ranges from 5 V dc @ 500 rnA to
15 V de @ 175 rnA; an onboard
LED Indicates power-on condi
t ion.

For further informat ion, con 
tact Jameco Electronics, 1355
Shoreway Road, Belmont CA
94002. Reader Service number
486.

voltage sp ikes and electrical
noise. A recent study showed
that the average incident rate of
harmful power l ine disturbances
is over 128tlmes per month. Ma·
jor causes o f electrical pollution
are the switching on and off of
electrical motors; energizing
transformers, relays and sole
noids; power line overvoneces
and undervoltages; lightning;
fl uo rescent lights; rad io fre
quency interferences; electro
magnet ic in terferences; and
electromagnetic pulses; and irn
proper grounding of equipment.

Electrical pollut ion can have
devastatlng effects and even
destroy sens itive semiconduc
tors In modern equipment.
Noise interference can be inter
preted as actual signals by
microcomputer ch ips to pro
duce false data input or output.
The resu lt can be equipment
breakdown or the wiping out of
valuable data o r prog ram s
stored in the memory. Power
Master line monitor power con
ditioners will safely and simply
alleviate these problems.

Equipment protec ted by
Power Master power conot
tloners in cl udes mrntccm
puters, word processors, elec
tronic instruments, onotococr
ers, cash registers, personal
computers, automatic bank tel
lers-any electronic equipment
with semiconductors, all of
which are sensitive to vol tage
spikes and electrical noise.

The product l ine consists of
eight power conditioner models
which vary In complexity from a
wall ptuq-In unit to a ve ry

POWER MASTERlY
LINE MONITOR

POWER CONDITIONERS

SGL weber Electric, a divi
sion of SGL Industries, Inc., has
just introduced it s new Power
Master line monitor power con
d itioners. These power cono t.
tioners reduce " electrical pollu
t ion " coming through electrical
power lines and branch circuits
to solid-state electronic equip
me nt which is se nsit ive to

tury Electronics Corporation,
3511 North Cicero Avenue, Chi·
cago IL 60641. Reader Service
number 483.

ECONO·PAK
GL·25 RESISTOR KIT

The GL·25 resistor kit con 
sists of a specially designed
resisto r organizer and 840
'!4-Watl 5% carbon film rests
tors. 20 each of 42 different
values are supplied. Immediate
delivery is available from Cen-

1.5:1 at resonance. The mobile
antenna is availab le for t he
2-meter and 220-MHz amateur
bands.

For further information, con
t act Valor Enterprises, tno.,
West Milton OH 45383. Reader
Service number 485.

Century Electronics' Econo·Pale GL·25 resistor kit. Jameco's JE215 ad;us table dual power supply kit.
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Illustration 1.

ELEMENT l-CROSSWORD PUZZLE

(illustration 1)

greater it s

B) Process of 3B across
7) QRN or QRM
8) Din eradicator (2 words)

13) Degree suffix
17) Force and current (abbr.)
22) Elec'_ ---:
24) D'Arsonval or 160
30) Symbol: output voltage
32) NOT-ORs (abbr.)
35) Silicone grease
36) Intermodulation d istortion

(abbr.)

Vo ) ( Irequency )
Vs of source

Down
1) Propagat ion type (abbr.)
2) Symbol: plate resistance
3) Class A, B, C
4) Not a genuine emission
5) Metric ton (abbr.)

Compl ete the n ine words below by placing letters o f the a lphabet
on every da sh. Use each letter only once.

A B C 0 E F G H J K L M

N a p a R s T U V W x y z

38) Symbol: output resistance
39) Memory register (abbr.)
40) Alert ing signal
41 ) semiconductor devices

(2 words)

1) I = ~
R

2) Xc= - '
2"l c

3) P= EI

4) L{l.IH) = a2n 2

9a+ 10b
5) lengt h = 492

f

B) frequency ( V+ W
observed e V + W

7) F= 0 \ O.
d'

8) n = V ZpIZs

ELEMENT 4-FILL IN THE BLANK

1) SSB receivers mu st use a _ -,- detector.
2) The more elements on a beam antenna, the

ELEMENT 2-ALPHABET GAME

1)_E_ E_
2I _ RE__ EN _ Y
31 _U~ E R R E_ EN ER _TIVE
4) PERM_A_ILlT_
5} _ '_ 0 _ A T_
B) SC _ E_ A T_ C
71 _ IP_ LE
8) _0_
9} _ O UL E

Here are some com mon equations used in rad io and electron ics
- name them.

ELEMENT 3-NAME THE EQUATION

9) XL= 2"fL

10)0 =.ft
X

3) The two RTTY tones are called and space.
4) A voltmeter should have Internal res istance.
5) Propagat ion ducts o ften form in the _
B) A "Clapp" is a type 01_:-,-_ ..,...-
7) "Hertzian waves" is the o ld term 10':----:---:-;--,-_ -,- waves.
8) is an alloy used in electronics to join metallic

surf aces.
9) Electrical noise on a CRT is often called -,,-,,_

10) " Capture" is the term for a strong signal eliminating a weak
signal in the mode.

John Edwards KI2U
78-56 86th Street
Glendale NY 11385

7

21) Crystal cut
23) A lie
25) Worldwide radio rulemakers

(abbr.)
26) Connected c ircuit branches
27) Director , for instance (abbr.)
28) Input/output (abbr.)
29) Rural Electrif ication Admin-

istrat ion (abbr.)
32) Absence o f
33) Indefinitely long lime
34) Symbol: pair o f grid vol tages
36) Charged elect ron or mole

cule
37) Opposite o f o ff

•5•,21

FUN!

ELECTRONIC AND RADIO THEORY

OkaY,gang, t ime to shape up! So far we've beencoddlingyouwith
puzzles on purely social and ope rating matters. Now we start the
tough stull-technical material. Remember technical mater ial, all
Ihatlunny junk the FCC asked you about on that lest you look? Oh,
you do remember. And you hated it? Well, no matter. everything
can't be as much fun as repealer operating.

Across

' ) A conveyance 01 electrical
energy

9) Revolut ions per minute
(abbr.)

10) Oscillator type (abbr.)
11) Portable memory unit (abbr.)
12) Neon's symbol (abbr.)
14) The amateur's curse (abbr.)
15) The frequency synthesizer's

fr iend (abbr.)
16) Eng ineering society (abbr.)
18) Query in Morse
19) Two parts of Ohm 's Law
20) Millifarad (abbr.)
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11) A two-element tube is a _
12) A chart is a polar chart using circles to show resis-

tance and reactance.
13) The process of adding known impurities to a semiconductor

is called -,- _
14) A V beam is __-otrecncnet
15) The unit 01 electrical charge is the -,---
16) Most long<listance (HF) radio communication is accomplished

by reflectin g signals off the _ -layer.
17) A device which passes or reject s a certain frequency while

rejecting or passing others is known as a ,
18) The siemens used to be the _
19) A valuable metal with low rl resistance is _
20) A "No. 47" is a common light .

ELEMENT S-MATCH THE TRANSISTOR

CJ

.~..
"-.t:T"

8 J

OJ

"--f'1:r'
.,~S

Jim Lommen NP2AE
SI. crcrx, U.S. Virgin Islands

Pardon my article.-JE

Your interest In the ham fraternity is admirable. Too bad the guys
at the ARRl don't have the same curiosity.

What we need is a second fraterni ty organization to formally
represent ham radio. I will be a charter member.

J im Owens W5JQE
Pottsboro TX

Thanks lor the nice words, but I was never one for frats-the hszings
are too rough.-JE

FUN! MAILBOX

Each month, as space permit s, we'll t ry to print interesting leiters
Irom readers.

I've just gone through my February 73 and feel compelled to com
ment on your FUN! column. Specifically on Element 3, question 8 (1
am an Advanced class ham so I am qua lif ied to comment on Ele
ment 3-hi). The correct answer should be FALSE; KP2 is not THE
new pref ix for KV4 but A new pref ix for KV4. NP2 and WP2 are also
new, and issued, prefixes lor KV4 (and people accuse the FCC of
tricky exams).

O N
o
I
S
E
B

s s

Illustration l A.

utustretton 2.

THE ANSWERS

SCORING

Element 1:
Twenty points lor the completed puzzle, or 112 point for each ques
tion correctly answered.

Element 2:
Two points for each word deciphered. Two bonus points if you get all
nine.

Element 3:
Two points for each equat ion named.

Elemen t 4:
One poin t for each blank filled.

E/ement 5:
Four points for each transistor matched.

Rate yourseu:
1·20points-CBer

21 40 points-A passing interest In electronics
41.aD points-Junior Engineer
61-80 pointS-Engineer

81-100+ points-Senior Engineer

Match the transistor types listed below wi th the schematic sym
bois in Illustrat ion 2.

1) Dual-qate MOSFET
2) Unijunction
3) MOSFET
4) Junction FET
5) Bipolar

Element f :
See illustration 1A.

Element 2:
1-ZENER, 2-FREQUENCY, 3-SUPERREGENERATIVE, 4-PER
MEABllITY, 5-KILOWATI, 6-SCHEMATIC, 7-DIPOLE, 8-VOX,
9-JOULE.

Element 3:
t c-Onm's law, 2-Capacit ive reactance, 3-Power formula, 4
Coil inductance, 5-Half·wave dipole length, 6-Doppler effect,
7-Coulomb's Law, 8-lmpedance matching, 9-Inductive re
actance, 10-0 of a parallel circuit.

Element 4:
1- product, 2-di rectivity, 3-mark, 4- high, 5-troposphere, 6
oscillator, 7-electromagnetic, 8-Solder, 9-snow, 10-FM, 11
diode, 12- Smith, 13-doping, 14-bi , 15-coulomb, 16-F, 17
filter, 18-mho, 19-9old, 2O-pilol.

Element 5:
1-E, 2-8, 3-A, 4-0, 5-C.
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CORRECTIONS

Revised Fig. 3. Dimensions given for the 1·t0-1 balun are for 146.5
MHz. For other frequencies, balun length in Inches Is calculated
from 2942 x .95+ MHz.

I Sf III ' ,\
D' ~HTD~

I I

a , I .·•
750 «Wt.x
( " .. " 'AU)

<,

/'

Reprinled from the Fed",' Regi!!er

FCC

Some changes ha ve been
made which affect my article,
"Operat ing overseas" (Febru
ary, 1981), and I would li ke to
bring things up 10 date. Al t he
time I submitted the story, there
were no guest licenses ava ilable
in South Africa. In the mean
lime, new procedures were In
troduced and quite a few have
since been issued.

The fi rst one was issued by
the Telecommunicat ions De
partment in Pretoria to a visitor
from the USA. Bob W2TKlZS
was the f irst amateur with a
guest license: GU. Bob visited
the c lubhouse of the Johannes
burg Branch of the Sou th Afri
can Radio League. Guest licens
es have been issued also to two
visitors from Japan.

I hope the introduction of
guesl licenses will get more
amateurs to bring their rigs 10

r

RadIo S'","'ke;~ndrnenl of 1M
Comn 'I , 'on', A...... To Elt8bIlsh
Proced...... To MInImIH Polentl8l
InI.I••_ to RadIo ....troIlOm'
O!*'_lioi.

AGeNCY: Fed,....1Commllnlcation.
Commiuion.
~ Final rule.

A. Pilrl!l5 of ChA pt... I of Til le 47 of
the Code of r edera l R"lI"1Ahonl il
am..nded. ilS folio ... ,

In i 95.17. a""" p",a,l'<I ph (I I is
added. ilS fo tlo..a;

• •

lsI In ord... to m, .umiu poMible
harmful int..rferenee at ltle :o-;"il hunal

South Afr ica or 10 operate t he
various club stations availab le.
Regrettably,some visi tors fail to
understand that it is illegal for a
person without a license to op
erate an amateur stat ion. We
have no third-party fac il it ies in
South Africa.

I hope this will c lear any
doubts.

Peter St rauss A2CPS
Gaborone, Botswana

In " The Earth Mover, " on page
48 0f the May, 1%1, Issue, in Fig .
2, (a) and (b) are reversed. The
pattern at tne top Is that with the
reflector open and the antenna
112 wavelength above ground.
The one at t he bottom is the pat
tern wi th the antenna 114 wave
length above the reflector .

In (a) the reflector is removed

Radio Alt ronomy Observa to ry site
localed al G.een Bank . Poca hootae
County. W es t Vil1linh•• and at the Niln l
Reseuch Laboratory site al SU,llar
Gro~e, Vendlelon County. West Vi'lli nia.
any appJican l fo. .. Iic..noe loth... than
mobil,., t..mpor-ary b.oee. ortempo.ary
fiked ) for. new .,.tion or for
modification of an e kisti"ll s tation in .
mann.., which " OI.lld cha"8" eit...... the
frequ..ncy. po..... . an lenna height or
d irect i~it)". or Ioution of such a .'ation
..ithin the II.rea bounded b)" J9" IS' N. on
the nor1h. 7'8"" xr W. on the ea.t. 3T xr
N, on the _th. .nd 80' xr W_on the
..eBt .hall• • tth hme of filing sllch
applicahon with the Commi..ion.
limulla_ll)" notify th Director.
S.honal R.dio Asln:onom)" Oboerv.tory.
P.o 50k No. Z. Green Bank. W...t

and In (b) the ref lector is 1/4
wavelength below the dipole.

Jerrold A. Swank W8HXR
WUhlngtoo Court House OH

In my art icle, " The ZUDF Spe
cial" (MarCh, p. 4 0), I made an er·
ror in calcul ati ng the ba lun
leng t h; the ve lo c it y fact or

Vi'IPnia . 149+11. in writing. of lhe
technical pa rlicula.. of the propl>*ed
slation. Such notification I hall include
Ih,. 8'"Ollfaphica l coordinalfll oftbe
• nl..nna . enterm.. height. a ntenna
direeti~ity. if an)" . j)l(ij)tbll!d rn.q""rIC)".
Iype of emi..ion. and po..e•. in
addition. lhe a pplicanl Ihall indicate in
hil applica tion to the Commiu ion the
da te notificatio n was ma<kl to th..
OIJlenatory. If a n obiecttcn to the
propoaed ope .a tion is recei~ed...ithin
20 daYI of the receipt of the application.
from the Na liona l Radio Astronomy
Oboerva tory ror il :..M or on behalf of the
Nanl Re....rch Laboratory. the
Commiliion ...HI consider all aspecls of
the problem and lake ..hatn er action II
deemed appropria te.

B, Pa rt f11 of Ch.pte. I of Title 47 of
the Code of r ede.a l R"lIIlla hons is
"mended.s folio.."

In I WA a new pat.gno ph 10 i.
added. .. fo llow a:

f t7.a5 R ; , c~ 810 •

•
1fI The licen_ of an amalellr ra dio

lIil lion. belore modifyi"ll an " kiltina
I'illion in repeale. opention in lhe

shou ld have been .95. The re
vised Fig. 3 and caption are
shown here.

My sincere apolog ies to 73
and its readers, and my thanks
to W9PJF lor br inging the mis
take to my attention.

Jane Rice AD6Z
Oceanside CA

Nation.1R. dio Quiet Zone. or bel.....
placillll h is/ he• • ma leur It.tion In
rell'"aler operation in the Nalional Radio
Quiet ZoIllO• • h. ll, arter Ma)" 13. 1981.
l i"a ..ri tt..n no tmcation thereof to lhe
Direelor. N.tional Radio Altronom)"
ObaenAtory. P.O . Box No. 2. C .....n
Bank . Wesl Vi'llinia . 24944. Station
mod ifiCAtion il any cha"8t! in frequency:
po..er; antenna heighl or direcli~i1y; 0.
the location of the ata tion.

[1) The nolification Ihall include the
JjeOll.aphlcal coordinates of the antenna .
anlenna hei,llht. antenna di recli ~ily. If
any. propo....d frequency. type of
emillion. and po..er.

(2) The Nationa l Radio Quiet Zone;1
the area bounded by 39" I S' N. on th..
north . 78' xr W. on th.. ealt. 3r 30' N.
on lhe IIOUth. a nd eo' 30' W. on the .....1.

(31 1l an oh j<ecllon to the proposed
oper.lion II recei~ed by the Cnmmi..ion
from lhe N. tional R.dio AsIIVnIIm )"
Clbooanratory al Green Bank, Pocahon"l
Coun t)". WeBl Virginia. for iltelf or on
beha lf of the Nav.1ReNarcb Laboratory
al Slqjar Grova. PmdJ,etoo County. WeBl
Vif8inia. wi thin 20 dayo, from the da le 01
nolmcation. the Cnmmitainn will
contider .U aopecb 01 the problem and
..ke ..ha ley.". action iB deemed
appropria te.

HAM HELP
greatly apprec iated.

James E. Kowlng
S&na E Mar

Apartado * 167
Portlmao, Aigarue

Portugal

tion or will copy and ret urn if per
missible.

w. E. George W4LHJ
1731 Country Club Drive

Tullahoma TN 37388

1 have been trying for several
months to gel In touch with a
manufact urer of paging sys
tems. I wou ld like to com
municate with a couple o f them
.as soon as possible.

I need to supply a base

sys tem and about 100 units for
use by volunteer firemen .

The specifics are: operation
on 220/240 volts, coverage of a
large area, and units wh ich are
nonselective.

Any help in this area would be

I need a manual on a Johnson
Valiant transmitter and also ln
st ructrons for convert ing It to
sing le sideband operat ion.

I w ill be glad to pay a
reasonable price lor a copy o f
either or both sets of fntorma-

I am looking for any kind o f
SSTV monitoring equipment,
used or brand new. I would eo
precrate any help.

Felipe Rojas HK3DJV
61 Preakness Plaza

Orange Partt FL 32073
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Fig. 1. Partia l schematic of MP-C interface.

Alo ng the lines o f more
establ ished systems, Charles
Plaisted WA1ZoA, 01 Rockland,
Maine, has a problem. Charles
has acquired bits and piece s of
a 6800 system and is trying to
assemble them Into a workable
system. He states that he has
the Mp·A2CPU board , two Mp·M
4K memory boards, and two MP·
8M 8K memory boards. He is nol
su re what the mon llor chip Is
and wants help In gett ing his
bit s and pieces assembled into
a computer.

To begin with, you will need al
least two more items to start on
your way: a mother board and a
power supply. Suitable mother
boards for the SS-50 bus are
available Irom a number o f
sources, including Thomas In
strumentati on , 168 Eighth
Street, Ava lon NJ 08202, and
GIMIX, tnc ., 1337 West 371h
Place, Chicago IL 60609. The
mother-board configuration for
the 5&-50 bus Includes 5O-pln
connectors lor CPU, memory ,
and accessory cards, and 3O-pin
connectors for 110 cards. The
power supply needs to supply
+ 8Vdc, + 12 Vdc,and -12 V
dc at enough current to supply
all operatIng boards.

A 68OO·based system that has
received little coverage Is the
Heathkit ET-3400 trainer. Mike
Clare WB3ILM, In Wyoming , Del
aware, has an ET-3400 and a
HAL ST-5000 democlulator. He
wonders if It is possible to put
the ET-3400 on RTTY. While I
have li ttle information about the
ET-3400, I see no obvious reason
why any 6800 system having one
parallel line In and one line ou t
could not be used on RTTY. The
programs mentioned above do
not use any features truly
unique to SWTPC systems. The
system clock frequency would
have to be taken Into coneroere
tlon when setling up timing
loops, but it should be a doable
project. Any readers now using
the ET-3400 on RnY or who
know of any problems with do
ing so are Invited to write us with
the detail s.

tts bed some t ime back to
tran smit RTTY from the corn
puter to the transmitter. Another
request for the transm it and
receive programs comes from
Kurt Wenger, In Steinhausen,
Switzerland. Copies of the pro
grams are on their way to both
and remain available for $1 .00
each to cover expenses.

20 ... I n WT,••,JT

"11[.0[11 COOlTIIOL.'

20... TTy '~PUT

115-23 2 ' tlPVl

- , CLo n OUT,,,
-~ CLOC_ ,"

Interest in full programs to
receive andlor transmit Rny
co n t in ues unabated . Leo n
Howe AH2AG, on Guam, Is look
ing for the program we pub-

Along these lines comes a lei
ter from Gary Fender W6SZX in
Santee, Californ ia, who Is look
ing for ways to interface hiS
6800 system with a 5O·mA loop.
Gary Is using an old n1L·2 ter
minal unit and Is having prob·
lems interfaci ng it to the com
puter . You might t ry Isolating
the optoteoretor normally used
for 2Q.mA TTY output from the
comput er power supply and
plac ing that in the loop. Alter·
nat ivel y, using the output of the
MP-C board to drive another op
tol so lator may solve your prob
lem. Let me know how It goes .

The output routine works
similarly to a stra igh t PIA
routine, but the output, taken
from the appropriate MP-C out 
put, is t rue RS232 or TTY level.
Try i1 !

fore . That Is, the Baudo t/Murray
data Is left justi fied within the
e ight-bit charac ter. For this
demonstration, Letters or Fig·
ures Is not considered. Thus, an
S, which is 1-0.1-0-0 In BaudotJ
Murray, wou ld be represented as
ooסס1010 In eight-level cocle. By
the way, this is not ASCII, even
though it Is eight bits . ASCII de
fines a specific cocle, covered
here several months ago, and
just because a character is eev
en or eight bits long makes It no
more ASCII than a frog.

.".,

order to use the port, nothing
prevent s us from writing a sort 
ware driver to accommodate
ourselves. In doing so, we gain
several things: We get to use a
board that many of us have rele
gated to a back drawer, on.
board RS232 or current·loop op
eration is possible, and since
the MP-C is unbuffered , unli ke
the MP-lA, we can program indi
vidual PIA lines for Input or out 
put, if we need to.

With this In mind, look at Pro
gram 1. This is not a whole pro 
gram, but an 110 driver segment
and Ini tiali zation rout ine. The
Initiali zation, o f course, would
be called once, at the beginn ing
of the program. The assumption
Is made that the output routine
Is called with the character to be
sent in the A accumulator, in
nve-tever code. similarly to the
programs presented here be-

For example, a 1 written to bit
0, the jeast-siqniticant bit, o f the
A side (PAD) will output a mark
level on both the RS232 and TTY
outputs. Similarly, a 0 will out
put a space. Note that this is a
bit different than with the Mp·
LA, where a 1 is output as a high
stale, which Is space In RS232
and mark on TTY. Using the MP
C board Interfacing greatl y
simpli fies things.

~q -JA I )

.,t L I.,
~ I ;);

0 i )~ ~
.,

N,
A, , )

:::: ."..,
".,

)J r- 0 1 ' ~ e 20 -, }2
~ ". p- -l

~
.. +'t

'" e-(• ....,'. HC 2 $ TOP 81TS l... • •
~I ' STOP BII l... I )

• ",
I• - ... 1

• _OH ." '1 l0-UD RU£ _ '1 ."
I '\ '1 p-

m

In the past, I have presented
simple schemes to receive or
transmit AnY, using software
t im ing and a PIA (parall el port)
for interfacing. Several readers
have expressed an Interest In
RS232Interlacing ,and a general
cu riosity about the MP-Ccontro l
interlace ex ists, since it is a PIA
used for ser ial Interfacing with
the MIKBUG ™ monitor .

"'

Fig.l Is adiagram of the MP-C
Interface. As can be seen, sever
al input and output devices are
tied to the PIA 110 lines. While
MIKBUG requires a spec if ic con
f iguration o f bit patterns in

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

Mnst longt ime readers are
aware that my preference in
computer systems is the 6800.
While th is stems from my years
01 expertencetn in owning and
programming one, It is boosted
by the many letters I receive
from other 6800 owners who en
joy the ease with which such a
system can be pul on Any.

RTTY LOOP

"'

..
"'

It seems as though every July
I have covered the topic of
computer-beeec. or assisted,
RTTY. Not wanting 10 trample
on any traditions, this month
wil l be no exception.

142 73 Magazine· July, 1981



Now, about that monitor ch ip.
If the top of the chip reads
" MC M6830 P8," then it is
MIKBUG. The later monitor sold
by Southwest Technical Prod·
ucts Corp., SWTBUGTM, had the
"SWTBUG" and version number
on the top.

Input and output may be pre
vided by an MP-C, such as eta
grammed here, or by an ACIA
board, available from the above
sources. Another source of ln 
formation is the series written
on 6800 co mput ers by Pete
Stark, and others, carried in our
sist er publication, Kilobaud
Microcomputing. Good luck.
and let me know how you make
out.

Interested In a fu ll RTTY pro
gram for the 68001 So are many
others. Ron Cohen K3ZKO, of
Chelt enham, Pennsylvania, Is
putt ing his system up and took
ing for a program. So is Bob
Wil son KBMPV, of Milford , Mich
Igan. The 6809 evokes Its share
of interest with both of the
above gentlemen, as wel l as
Bob Sayler KBBOR and others
mentioning the new Rad io

Shack 6809·based Color Com
puter. Well , to all o f you, watch
the pages of 73 carefully for a
full tran scerve program for the
6800, which should be convent
ble to a 6809 with a minimum of
effort.

Other items to watch out for,
by the way, Include a newly
revi sed ed ition of 73's RTTY
Handbook, Including material
published since the last revision
In 1977. New material on video
RTTY and computers will also
be Incl uded. We are also hoping
to bring out a compilat ion 01
RTTYLoop covering the first few
years of th is column, for those
of you who came in late. Watch
fo r the announcement In the 73
Radio Bookshop section. While
you're in the neighborhood. by
the way, take a look at many of
the fine o fferi ng s presented
there. Some mighty fine materi·
ai, don 't 'cha know!

Speaking of reading material,
next month will leature some
th ing to read and something to
write ! Interested ? Don 't miss
next month 's RTTY Loop.

eo••

ooסס '" "'" ~
<X>03 '" ""'~00<r<0 .... FF

QOolI .7 11<>..
0008 .... O'
<x>on 8 7 "","
0010 3 ..
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00 ' ... 27
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~. "
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Program 1.

CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

COLOMBIAN INDEPENDENCE
DAY CONTEST

Starts: 1800 GMT July 18
Ends: 1800 GMT July 19

Entry classes Include: A) sin
~ Ie operator/single band; B) efn
~ Ie operator/multl·band; C) mul
r-operarorrmuttr-bendrcne rig :
)) multl ·operatorJmulti-bandJ
nultl-transmltter. Use all bands,
160 through 10 meters, on SSB
mdlor CW. Contest can ts "CO
-tK TEST." Only one con tact per
>and with the same station. No
:ross band or crossmode con
acts are allowed.

EXCHANGE:

Non-HK stations send As(D
and three-digit serial number
start ing with 001. HK stations
will send RS(l) and 171. The
number 171 represent s t he
years of commemorated inde
pendence.

SCORING:

OSO poi nts for non-Hk sta
t ions are as follows: 10 points
for each HK station, 3 points per
OX OSO, and 1 point for OSO
with stations In th e same coun
try . OSO point s for HK stations
are 5 point s for each OX OSO
and 1 point for each HK stat ion
worked. In al l cases, the muttt
pner is the number of OXCC
countries worked on each band.
Multiply th e tota l OSO points by
the sum of multi pliers per band
fo r the final score.

AWARDS:

Silver cup and plaques for
world winner and first and sec
ond places in each operating
category lor both HK and non-

HK stations. A minimum of 100
Ooos must be shown when ap
plying for any award.

EN TRIES:

Keep a separate log sheet for
each band. Enter the country on
Iy t he first t ime worked. Show all
tim es in GMT. Each entry must
be accompanied by a summary
sheet indicating scoring infor
mat ion. The log s not sum
marized according to the above
mentioned instruct ions will be
used only as check logs. Normal
disquali fication rules apply. En
t ries must be postmarked no
later than August 30th and must
be received before December
30th to be eligi ble for awards.
Send all entries to: LCRA, Con
t est and Award s Manager,
Apartado 584, Bogota, Colom
bia, South America.

SWOT o so PARTY

Sta rts: ooסס GMT July 17
Ends: 2359 GMT July 23

There are no restrictions on
the number of hOurs devoted to
th e con test during the one-week
conte st period . All licensed
amateurs with operating privi.
leges on two meters are el igible
to participate. All contacts must
be made using CW or SSB only.

Any station may be worked once
on each mode for OSO score.
Contacts must be made direct
wit hout the aid ot satellites.
repeaters, or retransmission of
any kind. EME contacts may be
counted If they meet all re
quirements. All contact s must
be made from one geographic
location. Portables or mobile
stations operating In more than
one geographi c location may
submit from the location where
they obtai ned the highest score.

EXCHANGE:

To qualify for contact credi t
t he fo llowing information must
be exchanged: callsigns, geo
graphic location (county and
state, territory, or equivalent),
SWOT numbers for SWOT memo
bers.

SCORING:

The SWOT member credi t
equals the total number of
SWOT member asOs times the
number ot geographic rcceuone
limes two. The non-SWOT mem
ber credi t equa ls the total num
ber of non-SWOT OSOs multi
plied by the number ot geo
graph ic locat ions. The final
score equals the sum of the
above two totals.
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aSL OF TH E MONTH

Our OSl o! the Month Conte st's first winner is w .e. Cloninger, Jr. ,
K30F 01Rockville, Maryland. Mr. Cloninger works fo r the Ford Motor
Company and Is a member of the Ford Amateur Radio League (also
known as the Tin Liuie ClUb). The vehic le pictured on his QSL is his
unrestored 1930 Model A Town Sedan.

If you would like to enter the contest , put your QSl in an envelope
and mail It along with you r choice of a book from 73's Radio
Bookshop to 73 Magazine, Pine Street , Peterborough NH 03458, At·
tention :QSl of the Month . Ent ries wh ich do not use an envelope (the
Postal Service does occasionally damage cards) and do not specify
book choice will not be considered. Sorry.

EUROPEAN DX CONTEST-CW

Starts: ooסס GMT August 8
Ends: 2400 GMT August 9

Sponsored by the Deutscher
Amateur Radio Club (DARC).
Only 36 hours of operation out
of t he 48-hour period are permit
ted lor single-operator stations.
The 12 hours of non-operat ion
may be taken in one but not
more than three period s at any
t ime during the con test. Operat
ing c lasses include stnqre-cper
ator, al tband and mult i-operator,
sing le transmitter. Mull i-opera
tor, single-t ransmitter stations
are only al lowed to change band
one t ime within a 15-minute pe
riod , excep t lor making a new
muntpuer . Use all amateur
bands from 3.5 through 28 MHz
A contest aso can only be es
tablished between a nc n-ecro
pean and a European stat ion
Each station can be worked ani)
once per band.

results are desired. Logs must
be postmarked by September
1st and sent to: CW County
Hunters Net, clo Jeffrey P. aecn
ner W9M SE, 673 Bruce Street ,
Fond du l ac WI 54935.

RESULTS
Aesulls of the 1980 CALIFORNIA aso PARTY

Sponsored by the Northern California Conlest Club

California Single Ops

Call CWOs SSB as Mult. Score
N6BT on teas 58 271.530

{WA6VEF, Opf

"'''' se '''0 58 276.992
lWB6$H O. ()PI

"''' '" 2112 58 216.~

"",v see -eea 58 """WO$lN zoe "" " ' 32.>'"W"',,, "" '" " ''''''""'" '" '" 58 1301.0&0&
WA7LOCM> '" '" sa 119.356
WA60YV '" ... sa 115.386
K6HNZ ° ... es 97.240

Call1omia Multl.Single
AA6KB ee 1457 58 177,632

K6Y A "'" '" " ..""
California Multi-Multi

1(6)(016 3" tes 58 276.138

Out 01 State
WAfal\.Vl " '" " ",'"

"90 '" '" " 61,lICI'I

wceewo ''0 "" so ""'"N4BAA eo see .. ,,-
K.aLTA '" ' 0' .. "....
WASOTK "" "" " 31.820
WB5KIA sa '" .. 30,60015
W3HOH ''0 '" .. 30,150

W'!)WG "" "" " 26,160

WA 1FCN 82 '" ' 3 23.908

ENTRIES:

logs must show category,
dateltlme in GMT, st a tion
worked, band, exchanges, a so
points, locat ion , and clai med
score. All entries with 100 or
more aso s must inc lude a
check sheet 01 counties worked
or be disqualilied from receiving
awards. Enc lose a large SASE if

AWARDS:

Certificates wi ll be awarded
in three categories:

1) Highest f ixed or fixed porta
ble station In each state, provo
roce. and country with 1,000 or
more points.

2) Highest station in each
state operat ing portable from 8
county which is not his normal
point of operation with 1,000 or
more points.

3) Highest station in each
state operating mobil e from 3 or
more count ies with a minimum
of 10 csoe in at least each 01 3
counties.

Trophies will be awarded to
the highest single-operator sta
tion in the US in categories P
and M. The Awards Committee
will issue additional awards
where deemed appropriate.

SCORING:

aso s with fixed stations are
1 point ; asos with po rtabl e or
mobile stations are 3 points.
Mult iply the number o f a s o
po int s times the number of US
counties worked. Mobiles and
portables calcu late with their
score on the basis of total con 
tacts within a state for the state
cert if icate, and ca lculate their
score on all operation if they op
erated from more than one state
in competition lor the High Por
table or High Mobile Trophy.

FREQUENCIES:

3575, 7055, 14070, 21070, and
28070. It is st rongly requested
that only P or M category eta
t ions call CO or aRZ On 40 me
ters below 7055 and on 20 me
lers below 14070, with all other
station s spreading out above
those frequencies.

EXCHA NGE:

aso number; category (P lor
portable, M for mobile); RST;
state , province, or country; and
US county. Stations on county
lines give and receive only one
aso number, but each county Is
valid for a multiplier.

lng count ies during the contest
may repeat contacts for a so
points.

AWARDS:

The highest final score will re
ceive the 1981 SWOT trophy.
Certificates wi ll be awarded to
the highest scorer in each ARRl
section in wh ich more than one
ent ry is received. In the event o f
lies, the entry with the earli est
postmark wi ll be the winner.
Winners will be announced in
the SWOT Buf/etin at the earli
est possible date.

CW COUNTY
HUNTERS CONTEST

Start,: ooסס GMT Ju ly 25
Ends: 0200 GMT July 27

The CW County Hunters Net
invites all amateurs 10 partici
pate In this year's contest. All
mobile and portable operation
in less active cou nties Is wel
comed and encouraged. Sta
t ions may be worked once on
each band and again lithe sta
t ion has changed counties. Por
table Of mobile stations chang-

ENTRIES:

logs should not be submitted
unless requested. Send a sum
mary postmarked not later than
August 21 st to: Dean Figgins
WA7EPU, PO Box 1141 ,Carefree
AZ 85377. Include your name,
call sign, address (wi th county
and ARRl section), SWOT num
ber (If member), and all neces
sary scoring Information .
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CALENDAR
CAAF Canada Contesl
SWOT aso Party
Colombian Independence Day Contest
CW COlInty Hunters Conlest
European OX Contest-CW
SAATG Worldwide ATTY Contest
Ahode Island aso Party
New Jersey aso Party
Ohio aso Party
Occupation Conlest
European OX Contest-Phone
G·aAP Club CW Activity Weekend
Washington State aso Party
DAAC Corona-l0·Meter ATTY
California aso Party
ca Worldwide OX Contest-Phone
DAAC Corona-l0 Meter ATTY
OK OX Contest
European OX Contest-ATTY
ca Worldwide OX Contest-CW
G·aAP Club Winter Sports

r

HAM HELP

EXCHANGE:

Exchange the usual six-cligit
number consisting of RST and
progressive aso number start
ing with 001 .

SCORING:

Each aso counts 1 point.
Each aTC (given or received)
counts 1point. The multiplier for
non-European stations is deter
mined by the number of Euro
pean countries worked on each
band . Europeans will use the
last ARRL countries list. In addi
tion, each ca ll area in the fo llow
ing countries will be considered
a multiplier: JA, PY, VE, YO, VK,
WIK, ZL, ZS, and UA9/UA0. The
mult iplier on 3.5 MHz may be
multiplied by 4, on 7 MHz by 3,
and on 14 through 28 MHz by 2.
The linal score Is the total aso
points plus a TC points multi
plied by the sum total multi
pliers.

QTC TRAFFIC:

Additional point credit can be
realized by making use 01 the
aTC traflic feature. A aTC is a
report of a confirmed aso that
has taken place earlier in the
contest and later sent back to a
European etanon. It can only be
sent from a non-European eta
tion to a European station. The
general idea is that after a num
ber 01 European stations have
been worked, a list 01 these sta
tions can be reported back dur
ing a a s o wi th another station.
An additional 1 point credi t can

I have acquired a DuMont
model208-B oscilloscope, ser ial
number 10237, for which I am
looking for informat ion, sche
matic, manual, etc. Willing to
pay for copying or will copy and
return original.

H. L. Church WIIKXP/9
309 W, sr, Louis sr,

Lebanon IL 62254
(618)-537-4498 or 537-6666

I acquired an old rad io some
time ago. I do not have any idea
as to what tube It requires or
what voltage Is necessary to op
erate same.

The radio was manufactured
in 1925, by Kutzen Radio Mfg.

• Jull
Jul17·23
Ju118-19
Jul 2~27
Aug 8-9
Aug 15-16
Aug 1~17

Aug 1 ~17

Aug 22-23
Aug 29·30
Sep 12·13
Sep 12,13
Sep 12·14
Sep 26
Oct 3,4
Oct 24-25
Nov8
Nov8
Nov 14-15
Nov 28-29
Dec 26-31

• - see last Issue

be claimed for each station re
ported.

A OTC contai ns the time, call,
and aso number of the station
being reported , Le ., 1300/
DA1AA/134. This means that at
1300 GMT you worked OA1AA
and received number 134. A
aso can be repo rted only once
and not back to the originating
station. Only a maximum of 10
c'rcs to a station are permitted.
You may work that same station
several times to complete this
Quota, bu t on ly the origi nal con-

Co., Racine WI. It is serial
iKJ19690, Model *SM·" On the
top lid of the radio there is an
other 10 plate with "Radio Re
ceiver 111371 , bu ild by W. F. Main
Radio co., Cedar Rapids, Iowa:'
I believe this to be the case
manufacturer.

I would appreciate any and all
inlormatlon anyone can supply
about thi s unit.

Edmund L. Ogle
109 Sumac SI.

Greybull WY 82428

I need schematics, manuals,
or any available Information on
the following items: Ray Jetter
son model 914 transceiver;

tact has aso point value. Keep
a uniform list of o'rce sent . aTC
317 indi cates that this is the 3rd
ser ies of aTCs sent and that 7
asos are reported. Europeans
may keep the list of the received
OTCson a separate sheet if they
clearly Indicate the station who
sent the orcs.
AWARDS:

Certi ficates to t he highest
scorer In each classification in
each country, reasonable score
provided. Continental leaders

T-1 95(B)lGRC-1 9 transmitter; MF
model 101 TWX Data Unit ; CV
278JGR FSK demodulator; MO·
203IGR FSK modulator; and a
set of manuals for my 33ASR.

I would like to hear from any
one who has converted an RT·
594/ARC38A SSB transceiver for
norma l ham service-also need
manual or diagram. I will gladly
pay all postage and other costs.
Thanks.

Tommy Norris KA4RKT
Route Ill, 80x 41 2
Aubum KY 42206

(502)-542-6343, after OOOOUTC

I need a schematic for a
t o-Ampere power supply , f ll·
tered, h ighly stable, variable,
and regulated. On hand I have
the following parts, which I hope
to use in the supply:
e r ranetcrrner-c tt r-ac Input,
19-8C output under no load

will be honored with plaques.
Certificates will also be given to
stations with at least hall the
score 01 the continental leader
or with at least 250,000 points.
The minimum requirements for
a certif icate or a trophy are 100
OSOs or 10,000 points.

ENTRIES:

Violation of the rules, un
sportsmanlike conduct, or tak·
ing credil lor excessive dupli·
cate contacts will be deemed
sufficient cause for crscuaunce
non. The decisions of the con
test Committee are final. It Is
suggested that the log sheets of
the DARC or equivalent be used.
Send a large SASE to get the
wanted number 01 logs and
summary sheets (40 asos or
orcs per sheet). SWLs apply
the rules accordingly. Entries
should be sent no later than
September 15th. North Ameri
can residents may send their ap
plications and logs to: Hartwin
E. Weiss W3OG, PO BOK 440,
Halttax PA 17032 USA.

EUROPEAN COUNTRY LIST:

C31 , err, CT2, OL, OM, EA,
EA6, EI, F, FC, G, GC (Guer), GC
(Jer), GO, GI, GM, GM (Shetland),
GW, HA, HB9, H80, HV, I, IS, IT,
JW (Bear), JW, JX, LA, LX, LZ,
M1, OE, OH, OH0, OJ0, OK, ON,
OY, OZ, PA, SM, S, SV, SV
(Crele), SV (Rhodes), SV (Athos),
TAl, UA1346, UA2, UB5, UC2,
UN1, U05, UP2, Ua 2, UR2, UA
Franz Josel Land, YO, YU, ZA,
AB2, 3A, 4U1, 9Hl.

e Putt-wave bridge rectifier
rated at 25 Amperes
e 25000 uF filler capacitor rated

at 100 vol ts dc
e PNP power transistor no.

2N1653
e M o t o ro l a regulator no .
LM317K
• Heat sink to mount the power
transistor and regulator on

can anyone help?

Clinton E. Pr.tt WB4MXI
3509 B811yllnn Ct.

Virginia Beach VA 23464

I will pay for technical help on
a part-time bas is. I need help in
des igning oscillators, multi
pliers and amplifiers up through
UHF -all solid .state bread 
boarding.

O. W, Straham
9625 Catlett

La Porte TX 77571
(713)-479-1614
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ITRIBUTE

THE ONLY GAME1 1

You are the on ly one gett ing
this letter tram me. I am spend
Ing my last few hours with my
beloved Heath SB·l02, wh ich is
probably the best tran sceiver
that company ever made. For
several years. !have thrilled over
the way it could pull a si gnal
from the back of the band and
put it f ront and center for a roc k
so lid Oso. For several years, I
have enjoyed compliments from
the other end on how clean my
signal was.

I paid tor the rig , like all of us,
w ith Income left over f rom Iaml
Iy expenses, food, rent, etc.

For eeverat years now I have
felt great pride every time I
t uned up and logged In. Tomer
row that ends. I'm selling my rig
tomorrow so that I ca n pay my
Income tax. It's the only way. My
1980 lncome is the same as 1979
income. My 1980 deduct ions
were higher than in '79 . In '79, I
got a forty-doltar refund from the
IRS. This year I have to pay, pay,
pay. I'm sick 0 1 paying those
creeps in Washington who sleep
with lobbyists, payoff criminals,
and lie to the rest of us.

I don 't want any sympathy
from the wo rld. I want concern. I
bet I'm not the only one in this
cou ntry selling a prized posses
ston so the bums In Washington
ca n continue their sc rewball ac
tivit ies . Thank God i didn 't have
to sell my car. Thank God I have
health and love and ditto for my
family.

This count ry doesn 't need
sugar, pomp, or rampant li beral·
ism. We need hell ra ised and hen
to be paid.

Larry Myers KA2DDX
E. Amherst NY

I apprec iate your printing of
my co m m unica ti o n on th e
" ARRL swmcre.'

However, I am not the
SecretaryfTreasurer of the In
d iana Radio Club Council. This
line organ ization is made up of
var ious radio clubs around the
state. I am a member of the fn
dlanapolis Repeater Assccte
tton.

We all wou ld l ike to be
members of the ARRL, but we

pages of QST? Stay tuned for
the next installment.

Neme withheld by request

1__------1

Whiskey Jack 6605, got into
trouble and .425 was in an
uproar. (Let me say before I go
on that this fellow had his
marine rad io out for repairs and
his co mpass also was on the
fritz.)

Ok, on with the story. Poor
6605 is out there !loating around
and the frequency lights up with
help. You name it , sand baggers,
WhiSkey Jacks, HF c hartres.
April c lub, and Whiskey Whis
keys come f lying out of the
woodwork to help. Ali i could get
from all this was mass contu
sian and one stalion telling
another station to get off the
Mayday channel.

At one point, somebody
asked If poor 6605 had tr ied to
get In touch with an amateur
station since he did have a ham
rig . " Oh, no," came the answer.
"You know how those hams are.
They Just sll and li st en but
wouldn 't answe r anybody but
one of their own."

Now the Coast Guard Is said
to be wait ing for a call from
anybody who could tell them
where soggy 6605 may be; ca ll
collect, o f course. Oh, oh ! The
phone number given out Is the
wrong number says someone,
that number is the Puerto Rican
Coast Guard, not the Martinique
one. Now we 're back on the
track; numbers squared away
and we 're off with flares.

One fine gent comes up with
the idea of shooting off flares
every 30 minutes. Old soggy (by
now) 6605 was to shoot one and
all the islands were to shoot
one, a different col or for each
island. Well, the response was
overwhelming. Texas got a ccu
pie off, Canada for luck, and
Florida, being that they where
pretty close. At 2325 UTC, I was
in the frenzy of the search. What
am I to do-no flare gun?

Walt I A road flare th rown
from the top of my tower might
do the trick. What the hell. If the
Coast Guard, Navy, and the
whole o f 10'/z meters cou ldn't
help old soggy bottom, I'm go
ing to try. But wh at do you think
happened? A lavender flare
lights up the sky tram Dover,
New Jersey-skunked again.

Poor 6605 is still out there
f loat ing around and I'm going to
sit and see what happens. I 'll let
you know what happens soon.
Can the Whiskey Jacks pull o ff
the 10 '/z meter rescue before
the Coast Guard or the Navy
ruins their chance to make the

MAYDAY

INSPIRATION

L...--__I

'---__I1

Mike Kilgore KG5F
Richardson TX

I really enjoyed Usteni ng to
an emergency net going on
27.425-that 's r ig ht 27.425 .
Fro m what I can f igure out, a
boatlefl An t igua for someplace
or another. Well, this fellow,

Just how far do you want to go?
We, as agroup, need a greater

Inf lux 01 hams to have a greater
voice In Congress and with the
FCC. Stop worrying about over
crowding on the bands. There Is
p lenty o f sp ace available. May·
be If we had a few fewer con
tests and nets (I like both) there
would be more space. 00 we
really need so many contests
and nets, though?

For those who wrote and
called in support of me-thank
you. For those that Indulge In
hate letlers-you c all your
selves hams? Ha l Constructive
dialogue is what Is needed.
Bickering and name call ing only
serves to divide, and we all lose.

Alan G. Davis KB7HM
Salt Lake City UT

In reference to the tet ter lrom
J. Olsen In the May issue, I f ind I
must reply. If Mr. Olsen wanted
an amateur license, he cou ld get
one anytime. After all, " code
recogn ition" is not that hard. My
nine-year-old son learned the
leiters o f the alphabet In one
week.

Mr. Olsen is 31 years ol d. So
wh at ? I was 28 when 1 got my
Novice t icket and I got my Extra
last year. A friend o f mine
(WB51IA)was 67 when he got his
Novice. He is also an Extra now.

Mr. Olsen's att itude is like a
slx·year-old saying , " I don't
want to learn to read. So why
shou ld everyone else have to?" I
really don 't think Mr. Olsen can
learn the code, at least not as
long as he persists In not want
Ing to. I hope this leiter Inspires
him to get off his lazy tail and
get to work. I'm sure some ham
In his area would be glad to help
him.

I

E

RE NO ClICKEE

PLENTY OF SPACE
L.....--__I

Perhaps my previous letter
(December, 1980) was not clear
and Wayne's co mment at the
end seemed to lend flavor to the
fact that I was for a " code-f ree,
theory-free" license. This is far
from the truth.

I have never advocated a
code-free license nor do I ec
vocate a tnecrs-rree test. What I
am against is the necessity of
the depth of the theory Involved.
The FCC should place greater
emphasis on rules of the road
and proper operating procedure.
Basic understanding of some
electronics is necessary but do
we have to know "What speed
characteristics does TTL have
as compared to 4000 CMOS?" or
" Determ ine the Bool ean equa
t ion for the circuit shown"? Who
cares? Does knowing this make
anyone a better Q( worse ham? I
think not. These are just a few of
the absurd quest ions on the
test.

If we are going to go th is far,
why don't we Just make It a re
quirement to have a degree In
electronic engineering . Then we
ca n really have an eli tist grou p.

In regard to J. Olsen's "A New
Proposal" tetter and Wayne's
reply, May, 1981 , "Olsen ... no
cnckee. no tlckee" seems a
hard-line reply as Olsen's Ideas
were interesting and may have
some merit.

My own objection would be
that people like my XYM, with
his first-class commercial ticket
and a ham ticket sans code (as
Olsen proposes), could not le
gally operate commercially
available equipment they may
have already purchased. My
XYM also has found th e code
difficult to corral and would
welcome a ticket sans code. But
nol with restrictions as spelled
out by Olsen , because we do
own " store-bought" rigs which J

then could operate and he could
not (even though we would then
both have our ham IIckets).

E. Nad ine Hardy KASGRH
Tljer•• NM

I
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YAESU, ICOM, AZDEN
OWNERS

AUTO·RESUME SCAN
MODULES

now .nll.ble for the
YAESU: FT227RA. FT227RB

FT207R. CPU2500R
AlDEN: PCS2000, PCS 2880
ICOM: IC255A
• Updale Ihe laclory·lns ta lled scan""" in you' 'ig with
ou, ne.. automalic '.sume--scan Module
• No more ....II"1l lOf a conlinuoua-<:a"l&f '~Ie< 10

drop off.
• No mor. manua.ly-operat;"1l II>e scan""""otSUme

~'''''
• The lICatItIeI' lor your "1l ...... be cont'OIIed ••actlV as
~,~

. The Ofl/y Oo ,tot<lll"lCtl .. now your scanner .....1NmPle
a rae "ed "'9na1 b<r a"tomalic.ally t1y_"'iI a_y
frequency '" e SllCOhdS '1tO&"dIeM 01' ...l>eIner Of no!
tI'>e catTier st..... on
• Now. you wi' l boI atlle to scan II>e enl"e 01"''0:1
..iTl>ouI Iit,,"1l ali........
• lns la ll. _Iy in lofl-. minutes.
• Clear. concise 1Iep-by..lep i"st'uC\lOf'l. ">eluded
• PntaasemDled and 1...led Moo" l.. '''9 prk;e 29.95

SP!'Clal 21 95

SCANNERS:

CONVERTS EXISTING HF
TRANSCEIVERS TO

TRANSMIT AND RECEIVE 1().M FM
Kit $39.95

P,......mbled $49.95

FM ADAPTER NOW AVAILABLE

IC2AT OWNERS ALSO
KENWOOD TR7400A. TR7600.

& TR7625
TEMPO (8-1, 8-1A. 8-2. 8-5).

KDK 2015R, KDK 2016A.
ICOM IC22S,

MIDLAND t3-510. 13-513.
CLEGG FM·28, COMTRONIX,

YAESU FT227R
• AEOcant_1O e>:psncl rts line 01 QUaI>fy 8caI'lr'IIlrS.
• All 01 "EO'a sean...... a'e cuSlom de-s,gned to in
slall comp!lllotly inside 01 II>e.. •""pee"•• " g•.
• InSlallatlon Is .imple. Unlike other compel,Ii"" fifo<!

\lCI. all AED sea""",s .'. designed SO thai it Is totalt y
" " necessary 10 cut any ...ires I"sid. YOU' "ght dU'ing
inslalla tion
• All p ,c .a.s a ,e sll k,s<:,eened a nd Ii" plaled 'or easie ,
a nd mora e"actlve soIde'i"g
• TI>e kil eom'" eomplet. ...Ith a ll pari. and a ""Ialled
InslfUClIon manual Includ'''1l schematic• .
• In II>e sea" OFF mode II>e rtg operat... normally.
In II>e scan ON mode the acanr- lock. on an oe-
cupied frequency, Pot,,"" for a 1If_ I.me tabDul S
MI:.1and t......-acanni"'ille'cepl 22S).
• The frequency being scaoned is d,splayed on _
digital 'Ndoul (••cepl22$ and IC2AT and TotmpOj.
• This giwoll you lroe allilily 10 "'YeSdrop all 0'0'e< troe
band wil\'lovl litt ing a linge•. Wl'len you Ma,
some1'hing inT....Ii"'il. you flip 11>& switch 10 lIIe LOCK
mode and lroe rig It....,.,. 10 t,~_

KIT PRICE 139.95
(TEMPO & IC2AT

PREASSEMBLED ONLY)
SPECIAL PREASSEMBLED: REG 159.95

SPECIAL NOW $49.95

$59.95
Model ' Tll ....

PLUS:
"S,"'. 01-,,,,,,,, c~os ..,....
" Sell compl.''''11 don . n" da.h".
" Bot" dot . n" "..~ ",.",or,
. ,. ", ~ ,c .\ e , mg ••"' ~ . n ~ ,q"...,1e

p.<lale
. 5-50 WI> '"
• S"ee<l, ."''''''0', Ion. , r"ne O' n<l

..e,g~I COM,O"
• S'<let"n• • "<1 . "..• ••,
• L"w c",,.11/ <I'.,,, CUDS U"....0""'."<>"_,...,'.0,.• ~,,,•• q"." ... ,nclt 'ee.... to<' _. ,

"'9 .n<l _'PiI'
• ~ ..,.. grra ~_. O''''' SOl'" .,. ,. "9'
. WHl l D AN D rr s n o ~

GUAIIAN TU D-l ESS a.TY

MESSAGE
MEMORY KEYER

ELECTRONICS. INC
1106 RAND BLDG. ~"

BUFFALO NY 14203

" S.II-comp~lm lJ ooss and dull"s
" 8 0111 dOl and dlfSh mflmory
• Iambic Kayl"g wi'" any squeeze paddlf/
. 5-50 w.p.m
" Speed, volume, tone, fune and w819/t1 controls
" Side /one lind spe8~.r

e l o w cumrU drain CMOS ballllry operation-PO,fable
" R,u" p,m.' Jack lor avxili(lry PO"'"
" CHlu xe quaffe,-Iflcll j.ck" 10' keymg (",d QU/pul
" Ka y. grid block .nd so"" "9S
" WIRED AND TESTED FULLV GUARANTEED~lESS

BATTERY

• Stt"·compi",ml1 eots ..nd dash".
• 80th dot lind dasll memo/)'
• lamb'e Keying WI"" any squ'Nue padale
_ S,50 "'.p.m
- SPfHId. ~olume. tone, tu". lind ",e,pM com.ols
" Sideton" ."d ,p".kef
.. Lo .. cu" e '" drein C MOS bllrre'Y " ,.. , . /JOII-porlab lll
.. Del"... que"II,-inch jacks lo r keyml1 li nd ou /pu r
" K" ys rJrHj b lod ""d solid " ll'
e WIRED AND TESTED FULL YGUARANTEED-LESS

BATTERY

---

$69.95

.... -......... ._- .....
!I ' II i ..

•
.-. .. .'-. , . ' - • •

• #> , .. .. ~ .
SPfED -- VOlUM(.-~. .-. -PLUS:

Model' TUO I

Model n ·J:84

RAe

"BRAND NEW"

..:. ~c .. CHAMPION MESSAGE
• il : II I~ MEMORY KEYER. '•-<• ..c .. . , .

• • Model TE·292•

It" $125.95-_. .-' -- PLUS:

-

F••lu,...:
· .<I.."ced CMOS "' ....g. ", ~",,,r.

• Two 150 c~.' ucM "'. . ..g.
.,o'.ge

e ll. "..a ' t""C'IO"
e R""o,a. al." , , p••a-pl." OO'C_

a r a"" PH<J
• Lo"g.r rn....ge C.P.C'"

r..mp,", ,."a CO CO CO DX ".
wtnYJM W81'J'" K_'''''' pl"
.""""" "'. ... ge on C01llaCI- '"
wa1YJu OSL NY NY 5 1'§1 S I'§I ,..,,1
Pa" r •

• UI. 10' "O',1y 050. <It c<w>I.',.

MODE L TE133 _$amot •• rE I44 .." " ...g/.nd '011. con trol m l.",.I. lot.......,.
•",o •.,mg " 1il.1il5
MODEL TEl 22 _ HmeilS TEI33IeSS "''11 . tu ,.... ..:>lKl s la le l<.,,"1l I3IIJ5

AT YOUf/ DEALEf/ Of/ SEND CHECK Of/ MONE'( ORDEf/ .
Plu. $1.00 S /H NT Re••dd taIr

Features:
• St.,,,·o/.t"9-Atr-CMOS Circul'ry
• Cho,ce of M"ssag. SIOIIgII

•A SIX 50 charler.r meSSIl"es
'8. Twelve 25 character messages
-C. 21 combinations of mess.gll
C. prog,,~mmmg

• Records at any speed -pl.,S .'."Y speed
• MemOlY opetating LED
- Us. lor (Je,ly 000 Of ,,(In/•• f.

$89.95
• ·S' " ."ol-l''. ' '''' CMOS C"c;u11rr
• • ThrH choices of M lIU lIge Storage

'A Two(!j/)C;ha,acrerellchJ
message SIorIJQ9

•B. Four /25 character ""ch)
message srOr/IllII

·C. One 5C cheract", lim!
IWO 25 characlfJr message
s torage

• Rotcords.' ."y Speed-pllIYS lit
.ny~

•~ opet.'''''} LED
• UN 101arty QSO Of conllls ts

•s_ ..""/0" . 'tOlume lim e eo,,/roIS '" S,de/on e ."d
Features: Delull.eCMOS ..'.p.aker

Electronic Keyer • Sem,·a,i/oma /,c "bug"' op.ra "o" '" ,1r.'9M kl!ym g_ rU f
• S,.t. -o"'''e·.,' CMOS c'(Cu,try O.".I . ...'te"
• 5.11 com ple ,m9 dots ,"d d••".. • Lo.. c"".", dr.m CMOS b.tl." OO.'.'IO,, -po,t, bl.
• BOI" do/ . " d d••" ",.mOl)' • D.lu• • q" . " . ' mCIt I.C • • lor • • ""9 ."d OUlpul
• IA MBIC •• ~m9 .., / It .", . qU..l . paddl• • K. y. grl" bloC• • "" so l,,, st.'e " g'

S-~ ...pm • W,,'" ."d ,.""'_I,,lIy g".,.",,,,,-,.ss N/lery

Features:
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FIRST?

mation on designing or con 
structing such a circuit.

Lloyd Gosa WBSTNC
1423 Upland Dr.

Kala mazoo MI 49001

I need an operator's manual
for the Heathscope 0-7. I will
pay copying and ma il ing costs.

John P_lotio WD4MWH
5228 Longview Dr.

New Port RIchey FL 33552

John N. Henning
Miami FL

Arnold J. Mlldlol
436 Orchard Ava,
Grand Haven MI

Thank you for the December,
1980, article, ' 'Who Really In
vented Radio" and the related
letter from Mr. Troy Cory Stub
blefield pr inted In the April ,
1981, issue of 73.

Agreement may never be
reached about who actually "In
vented radio" but It is most cer
tainly possible to credi t the men
who f irst transmi tted their
voices elect ro magnetica lly ,
wi thout the use 01 connecting
wires.

This honor goes to Mr. Alex·
ander Graham Bell and h is
laboratory assistant , Mr.
Sumner Tainter, whose voice
was transmitted over a beam 01
modulated sunl ight In early
1880, more than 101 years ago.

This marvelous event was
reported In Scientific American
(see "SO and 100 Years Ago" In
the October, 1980, Issue) and In
the excellent book, Light Beam
Communlcstlons by Forest M.
Mlms III, Howard W. Sams and
Company, Indianapolis, 1975.

I hope you f ind this intorme
tion as interest ing as it has been
for me.

I ask that you send me a
stamped envelope with your
return address printed legibly on
it. For this, you will receive a
copy of these histories. Those
who send significant contribu
tions will be mentioned. Those
who send materIal and wish to
have It sent back to them please
say so.

1...... 1

NETS

Wanted: schematic and/or
manual for a Lafayette KT-340
general-coverage shortwave re
ceiver. Usual offer for copies.
Thank you.

lawrence Joy KB9C
1932 Lawndale Drive
Fort Wayne IN 46805

Has anyone synthesized the
Kenwood TR·2200A two-meter
portable transceiver? I would
appreciate receiving any in ter-

HAM HELP
,

1 1

Current efforts include a smart
terminal node controller boa rd
which interlaces any parallel or
asynchronous serial device to
the network, an 8-1(1() card to
provide the centralized station
node network control, and a
1200-baud modem card fo r
mike-jack connection to VHF
transce ivers. Some pub lic do
main software is available and
more wil l be provided as It Is
developed. A practical conn
nent-wioe network protocol Is
under development and aeo
synch satellite experiments will
probably begin this year. Our
newsletter subscription is $10.

DA. Ollv.r VE7AOQ
secretary·Trea.urer, VACCG

818 Rondeau St.
Coqultlam BC, Canada

V3J 5Z3

Anyon e who worked any
where at any time at a rand
based tributary or relay station
(government, mil itary, commer
cial, or whatever) that handled
message tretnc by means of
cable, wire, wireless, or radio,
using a hand key or teleprinter
or cable or wireless perforator,
IBM Radlotype, radioteletype, or
any other device, please send
dates, locations , office calls,
callslgns, and routing lndtca
tors, to me.

I am compiling hi stor ies o f
the old War Department Radio
Net, the Alaskan cornmuntce
t ions System, and the Army Air
ways Communications System
that existed before World War II.
I also am compiling histories of
the same and for all other net 
works (wherever) that were In ex
istence during World War II.

ICOMPARISON TESTS

Thanks to KA2R for his cor
rections and additions to my
review of the TS-B3O$. Based on
his comments, I am eager to In
s tall CW f ilters In our 830.

By the way, the equipment
reviews In 73 are purposely kept
less technica l and more subjec·
tlve than the reviews found in
some other publications. We
find that parameters such as
shape factor and 3rd-order IMD
simply do not mean very much
to the average ham. Since these
technical aspects are well cov
ered In other magazines, we
tend toward reviews which ern
phaslze actual on-the-air im
presslons.- WB8BTH.

Hats off to Bob Glorioso W11S
for hi s surpri sing and highly in
formative article (May, 1981 ) on
2-meter antennas! Bob's com
parison test provided this ama
teur with plenty of concrete
detail on how to improve his
2-meter station, especially as I
look up at the 5I8-wave ground
plane presently on my roof.

More direct comparisons in
73 would be much more ap
preci a t ed than t he t yp ic a l
reports on Individual products.
Maybe W11S will start such a
trend?

Bill Dryer WB2CQP
Rutherford NJ

I PACKET'S PROGRESS I
The Vancouver A m at eu r

Digital Communications Group
r-tADCG) is devoted to creating
a packet switching network via
amat eur rad io, and is ex
perlmentlng with hlgh·speed
HOLC protocol transmissions.

Is Installed, but really perlorms
magic on ly If matched filters are
Installed In both i-ts n.e., a pai r
of 5QO.Hz f ilters or the 25(). and
27l).Hz Inters).

The author erroneously In
d icates that the rf clipper has
two stages, one In the VBT ci r
cuit and one In the I-f circuit. Ac
tually, there are three stages, all
in the 455-kHz I-f. The quality of
the TS-830 audio even under
heavy clipping Is largely due to
the fact that the 455-kHz ceram
rc filler precedes the clipper,
and the 8.83-MHz crystal truer
follows the c lipper.

HalTl.on Clartc KA2R
Clifton Partl NY

T5-830 REVISITED

want them to c lean up their act.
As Wayne says, "it's the only

game in town: ' It could use
competition.

T. Jam•• Bam•• K9TFI
Greenwood IN

In his review 01 the new Ken
wood TS·830 tr a nscei ver ,
WB8BTH didn 't give the TS-830
credit for all its cecabnttres. and
didn' t recognize its heritage.

He stated that the T&830
maintains the dual-eonversion
scheme 01 the TS-82O. The
T5-820 is a slngle-conversion
rig, and with the exception of the
1·1 shift, there is no similarity be
tween the T5-830 receiver and
the T5-820 receiver. The T5-830
receiver is very similar to the
R-820 receiver sans the 5Q.kHz
third i-I.

Points of interest missed by
the author of the TS-830 review
Include:
1) The crystal f ilte r in th e
8.83-mHz i-I and the ceramic
filter in the 455-kHz i-f combine
to give the rig a shape factor of
1.5 ( - &-dB and - 6O-dB points),
and ultimate reject ion matched
by few other rigs.
2) The combined shape factor of
the two i-fs is degraded when
the VBT is used to narrow the
passband, but nevertheless, the
impact on QRM Is incredible.
3) Kenwood has provi ded an in
cred ible array of CW filter cp
tions that should make this rig
the dream of most CW opera
tors. (Unfortunately, QSK opera
t ion was not included.) The filler
options boil down to the follow
ing (in order 01 Increasing perter
mance and cost): a) Use rig with
out additional CW filters. Com
bined shape factor just over 5
(i.e., about 500 Hz wide at - 6 dB
and about 2550 Hz wide at - 60
dB). b) Install 5QO.Hz optional
Iilter in 8.83-MHz i-I; shape fac
tor of 3. c) Instal15QO.Hz optional
f ilter in 455-kHz l.t; shape factor
of 1.6. d) Install 270-Hz op t ional
filter in 8.83·MHz l-I; shape fac
tor of 4.e) Install 250-Hz optional
fi ller in 4550kHz I-f; shape factor
of 2. f) Install 5QO.Hz optional
filters in both t-ts: combined
shape teeter is about 1.3 wi th
VBT not in use. g) Install 27G-Hz
optional f ilter in 8.83-MHz i-t and
25Q.Hz ccuonet uner In 4550kHz
l-L Combined shape lactor Is
about 1.3 with VBT not In use.

The VBT circuit Is usetut with
whatever combination of filters

1 1

148 73 Magazine. July, 1981



70/ M BM 48

MMT 432-28 (S) $339.95
MMT 439-ATV $369.95
MMT 1296-144 S42S.95

Prevent OSCAR 8 Mode J oesense
Use MMF200-7 S42.95
Slop receiver IMD birdies
U..., PSF432 $59.95

Art.'TENN AS
420450 MHz j -bearns
48 d . 15.7 dBd $75.75
88 d . 18.5 dBd-A~k

1250-1300 MHz loop yagi 1296-LY S49.75

Send 36¢ stamps for full details of all our VHF/ UHF items. •
Lo
Pre-Selecl°fi' ,fihers eoTrans\lerters S V,"

w-pass I ters nverters yo -
varactor triPlers . Antennas .
Pre-amplifiers Crystals

Spectrum International, Inc,
..... 436 Post Offitt Box 1084S

Concord . Mass. 01742 USA

WORK THE V.H.F. BANDS
Add a transvert er o r co nverter 10 your Clli'l ln' 10m, 6tn or 2m eq uipmm15.
Ch~ from the LarlJe'l ...,kcIion of moduln lIHulable for DX. OSCA R.

EME, ATV.

TRANSVERTERS

CONVERTERS
Choose from many models to suil your needs.
Examples: MMC 432-28. MMC 426/ 439-ATV

MMK 1296-144, MMC I280-ATV
Write for- details and available options.

roru.r sns

31166

0 12 1• ....,. 'Of S2!).OO

0 2 4 is ...... fOl' $38.00

0 3 6 issues lor 1 5) ,00o AE 0 Bill me

o ReM....1

___ _ _ _ _ _ _ _ In terbank ;l _

_______ _ _ _ Exp. date

_ IOf even faster orde"ng serv sce cali /oil f ree (BOO) 258·54 73

C._ iiln: 52 ? one y..... only. U.S. fund s . Othe. foreign:
US. one yea< only. U.S. I"n.b. PIe.... a llow &-8 ...eells I....
deli.er)'.

Card #

Si gnature

Name

Address
C,ty_~ S tate _ _ Zip

Il\ICROCOMPUTlNG . POS 997. Farmingdale NY 11737

A re cent s".~ey showe d t .....t 20"110 o f 1M 73 s ubs<:ribc '$ ill.., 'e....
Kilob.oud !'lIe ROCO/l'lP(JTII'tG~I;"" ... ..nd enjoy it. This Is the best .....y
10 Ie.,n a nd keep up ..' th the ,apidly de . eloping worid 01 rnk'O<:OfTIputers .
n >e'c 's nothing 10 be ""-"I 01. you just ..... e 10 ..," Inle<e..tir>g
nwogooli"", and you ' . ........ Try. ~ription10 Kl ud I'I'CRCO""P(JTl f'!{j
.-nd e 10< )'........,11.

o Ne SUbKription

a Pa)'~nl enclosed s ---;n,,",~n""C=
a VISA D MC -

State__ Zip _

Zip _

o Payment enclosed

o Bill me la ter

Subsc ription Department
P.O. Box 931

Farmingdale NY 11737

print NEU'addre~ here:

I f you have no tabet handy , print OL D address here.

'Ta magazine

o Address change o nly
o Extend subscrlprlo n
o Enter new subscriptio n

o 1 year $25.00

MOVING?
Lei us know B weeks in advance so thai yo u won't
miss a sinRle issue of 73 MaRazine .
Attach old label where indicated and print new ad
dress in space provided . Also include your mailinR
label wh enever yo u write co nce rni ng your su bsc rip
tion. II helps u s serve you promptly. Write 10 :

I
I
I
I
I
I c;jI ~ Name' CaIl _

I ~ Address _

-I ~ City, State _

I "'
II Name Call _

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I Address I
I City Sta te Zip I'- ~7~J

31186

[' 12 1ssul:3 ror • I a

!2 4 IU ","3 for']O

,3 6 133"'"3 ro r ' 4~

ReM.....1

A E [ 8111 "'"

' 1 RS·80 ;3 a t,ade......, .. 01 Tandy Corpora tinn .

Card #' _

Interbank # Exp. date' _

Sig nature _

N.~ _

Add ress _

City _

Ne... """'rlption

P..y"",nl en<:~ $- - - - - - -:c- - - -
L ViS.... /'lie

Arise and subscribe to 80 MICROCOMPUTING, the
newest and fastest growing microcomputer magazine. This
is full of news about programs, accessorie s and theory on
th e world' s largest selling computer, the TRS-BO· .
Definitely beginner level and includes lots of program
listings. Find out what all the fuss is about .

PIe....., illlo I) 10 a .....,..3 lor ~hery

["~rJ '"I c.n.No, ' ,,,,.. u.s. ,""".Ol mlCrocornputing f o<eign: I yr. onIy/ u a ln u.s. f un,h

• P.D.B. 98 1 • Farmingdale N.Y . 11737

.. SfHI L.I~ r 0 1 Advert isers 011 psg" I I ~
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NEW, MOLDABLE PLASTIC

CO A V SEAL' Seals coax.fillings from moistureItA- and corrosion

North America's Sho rtwave
Mail Order Place

• Receivers _ Converters
• A ntenna s • Presefecto rs

• Clocks . Fi lters . Us's
• World Radio TV Handbook

GILFER SHORTWAVE
Dept. 737 Box 239
Park Ridge, N] 07656

All the features for less,
Covers from 0. 15 10 29.999
MHz With Pll synthesized up
conversion circuitry - crystal
lattice filter 48 MHz first IF.
12-channel memo ry. Dual
readouts. Clock and timer. RF
at tenua tor , Noise b lanker .
Gll FER selectivitv of 2.4, 4.0
and 6.0 kHz (at - 6 dB). Re
ceive; AM, USB, l SB. CW,
NBFM w ith 0.5 fJ- V sensitivi ty.
100'117/200'230 VAC, 12 VOC.

$72S + shipping

New Catalog-25¢

GllFER Custom
Yaesu FRG-7700

EGULATED POWER SUPPLY

13.8V
3.3 Amp
cont.

Heavy Duty, Filtered & Fused

50% OFF SALE
$15.95 $2.50 Shipping

COAXIAL CABLE SALE

NEMAL ELECTRONICS
!i8!lS s w.8OI'l ST~ DEPT. RLO. MIAMI, FLORIDA 331..:l

TELfJ'tlONE lJ05I fI616SM

POLY ETHYLtNE DIEl.ECTFIIC
RG213 ,.o'_";~I!...-..at"'ll ~'" sI'lIeId lI'lll spec..._ ,36cItl
RGI IAU 150tvns 91'" shiekI mil spec.••.••..•.. .•_._ 27c11l
RG62U93 ohms. ,09CIIt.
RG8U 80% ShIBl(l _ 1k/lt.
RG5llCU I"" 'COI'lami""ling~'" ld mil spec. 12c11t.

LOW LOSS FOAM DIELECTRIC
RGaI< (m,ni 8) 95% s hield. Blue J scket, 22Cttt.
RG8IJ 97% stlleld wMe jade!. 3l:lo'ft.
RG58U 80% shield _ " " " 07d1L
AG58U 950/, shield l lk11L
AG58AU s t, an()fl(j center 80% $hield.. ,.•" , 11d1L

Rotor c. bl" 2·18g.a6-22ga 19d1t.
·Cabje-shlpp< ng S2.50 1st 100 ft.. S2.oo " i1ch add'l \00 I\.

CONNECTORS
PL-259 to BNClUG-2!4 S350 ..
PL-25e pus/'HJII adapter !Iht'Ill 1C1tSUS1
PL-259 &. 50-239..__.._..•_ 100'S5.8ll
DouI:IIot Male eo..I8CIOI _ Sl .1t
1 ft. pa.ldt cord~ type pIug$ esch ..-.d.._.•••.__•.3o'SHIO
Reduc:« UG-175 at 176.._ _ _ 1llo$l...
UHF T IM356l-_ _••_..__.•_••..•••.•_.••~••~ _•.•••.•• .S2.5ll
Elbow ,..:$. _._ _ __.. ._ ..S1.11
~ (I'll typoII. .••...•..••..••..••..•...••...... , ,.. , _.~__._1o;;1..

ConnecIcn-sNppii'll lO%~~ SI50 ..-..,.,.,
FREE CATAlOO _ VJSM,lASTER CHAAGE

... . ,2 CO.O.AOO S1!iO-HA, RES 01100.'"

~',.. .-.:" .'''.
"(312)848·6777:.. .. . ..-. . . . ~

Free "rech- Data ' Flyer

- ,-(..iii ;;;;;;;.$ If)-... -.am-

Specialists in Amateur Radio,
snort-wave Listening

And Contemporary
Electronic Gear.

Full Service Shop - specnum Analysis .Antennas
New and Used Equipmenl·CW-SSB·FM, Etc , e Iowers
FCC StUdy Guides • Code Tapes . Books -Accessories

o

COAX·SEAl · rtIe lit.. sp«e 'll'e miJter~ tN/ IS quid ¥ItJ
SHTIpit to I()pIy Remove bld.1tlg from approximately 6· 01 "wI/( .
wrap ouler covering 1o* i1rd hmng Afrer wrappmg. ifINd 10 Iorm
a smoo/1'J sur1~ and force ou' 11'_f FFECTNE - FOOL PROOF 
INEXPENSIVE

Universal Electronic s, Inc.
1280 Aida Drive, Reynoldsburg, Ohio 43068

Small Orders Welcome

OYER 70 BRANDS
IN STOCk

-.trrI!JrJ. - •-( "~;;.;;;;;;;;;iD-'-

• Only maten~ tnat ....~I idI1ere to poly VInyl
or Vinyl ouler cov; IiCke!S

• Forms and seils oYel odd shaped and
(I1ff1cull ~nm!ls

• Non-conlamlnallng "lid noo-condudlYt
• Wide amblen! temperatu re range
t-ac-sre .. 18O"F) ,

• Stays flexible for years thus inSUring
moisture proof connections

• seuseeme-auces you toQUickly
disconnect linings and reseal them With
the same material.

• A must for sate llite rv-mcrowe ve work
-wse antenna at sorcenomts-tnlhe shack

Packaged in convement l,;" x 60 ' roll

2 rolls 54 00 post paid ..407

DEALER
INQUIRIES WELCOME

IRON POWDER and FERRITE PRODUCTS

AMI~~_ ~'"
Fast, Reliable Service Since 1963

Tor oida l Cor es. Shielding Beads. Shiel ded Coil For ms
Ferr i te Rods. Pot Cores. Ba luns , Etc.

(213) 762·2418
12033 OTSEGO STREET. NORTH HOLLYWOOD. CALIFORNIA 91607

PR ET U N EO _ CO MPLETELY AS SEMBLED . FOR A L L M A KE S &. M ODE L S O F .oIr, MAT EUR
O NLY O NE NE AT S M A LL AN T ENNA FOR T R AN S CEIVER S T RA N SMIT T E RS·
U P T O 7 B ANOST E X CE L LENT FO R CON - GUARANTEED FOR 2000 WATTS SSB
GES T ED H OU S IN G .oIr,RE A S _ .oIr,P .oIr,RTMENT S 1000 W .oIr,T T S C W o INPUT FOR NOVIC E AND
LIGH T _ STRONG _ .oIr,L MOST IN V ISIBLEI AL L C L .oIr,SS AM .oIr, T EURS!

C O M PLETE AS S HOW N .... 111> 90 n , R G 5 e U · 5 2 ohm 'e«dline....d PL2 5 9 CO c. .... i... ",••o• • • 30 It
3 00 ... ' eU d.e, o "UPP""". c CO.....c.... ........ _ I.. _ght.."" ' I..d " . 'ic " IIC"" ' • •
"'Olded •• u 'ed t _I.n.o tr.~ 1~X 6 ··. J ou )us' " e.. t o b d d..lI'ed I.....c elie 0 '1d_.
lIP".'"'' _ mII , d ,.ciu l..o! L o.... S WR 0 be · T N eT NEEDED! C lie .......
",..ned V • • sJop In II: &, .... 1M ' hog 'OP. '" _ T"e ONLY A N TE N NA YOU W ILL EVER N EED
r OR ALL DESIRED S.oIr,NDS _ W ITH .oIr, NY TRANSCEIVER . NEW _ EXCLUSIVE! NO B.oIr, L UNS NEEDED!

80_-40_20 _15 _10-6 m.'e ' _ 2 trill> lO<l II . .... .. .. 90 f • . R G 5 8 U .Co.....C. ... . M od el 9988UA $ 79.95
-40_20_15_10 mele ' _ 2 trill> ··· 5 -4 ",lIh 90 II . RG5 8U • C c'o. _ M Odel lOO1B1JA $ 78.95
2 0 ·1 5-10 m.'e. _ 2 ''''P_ 2 611 iOh 90 11, R G 5 8 U • co c ' M od.l l 007 B1J A ...••. 5 7 7 .95
SEND FULL PRICE rOR PC'STPAID INSURED. DEl- IN USA. {C 5 5 .00 ..... I", _taoe • c......... •....'0_ clqoo- oo-d ... __ VISA _ M .oIr, S T ER C H .oIr, RGE _ CARD _ .oIr,MER. EXPRESS. G ... __ .ncl .. ,

d. ' e. Ph 1_306-2 3 6 _5 3 3 3 9 AM. 6PM wU' do, .. W In 2 - 3 <lo..... ALL PRICES W IL L IN CREASE .
SAVE . ORQ£R N OWT A. _ e....... _ ....eed I ", I we 10 ~J mo..e, boc:. ..... it ' ''' .....ed in ... .... c__
M Ode .. U S A, rREE INFO, AVAIL ABL E O N LY rRO M ....80

WESTER N EL E C T RONIC S D. .... A7 ·1 K.....e• • N ......... 6e~7



~TRYLONABC
V TOWERS

•

•

-- ...........-.-
208·423·4100

9 OOUPS an,pplng ,n U.S.
7.00UPS,nU.S.
1.00UPSinU.s
7.00 UPS ,n U,S

. . . at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will love ItI

$16450 S-F RADIO DESK
Deluxe- Ready to Assemble

Route 1, Box 415
Hansen, Idaho 83334

AlsOAv.il.ble ,
Floo. Sp.ce: 51" Wide by30" Deep

$192.50

Designed w ith angled rear shell lor your
v iewing comlo" and ease of operation.

FINISHES: Wa lnut or Teak Slai n. sq
Floor SpKe: )t'" Wiele by xr Deep

Adcl,bona l inronnlll_ on Requesl .

C/leckl . Money O'detl. fk,nkA...."c.'d
.nd Mnte ' CIla,ge o\eeepted ....65

F,O.B, Cui"" Ciry. (In cal,I, Add 6% Sa l.. T".I
__ DEA LER INOUIRIES INVITED __

S-r AmatH' Rftdlo J"HYtce-1
4384 KEYSTONE AVENUE· CULVER CITY, CALIF. 90230 - PHONE (213) 831·4810

ANTECK, INC.

ANTECK, INC.

Tile Mode l MT·1RT mob ileante nna lUnllS 3.2 t0 3O MHl inclusiye. 750 ""al1SCW, 1500 ""ail S PEP rOt Il .ms, military,
MARS , CAP, .nd com"""cial servIce. Cente. loaded to< Illgll elliciency. Enable. tunIng 10 lI.aCI 'lIM>nance to
w.nted Ireq ue nc y. AlIo...-aluli OIJ lput I,om SOlid a late "nala. No worry a OOut , e<!UC"'<l OIJlpu l r,om .Ilu l do""n Clf·
cu,t$. Output " unalleeted by tnOlatu 'e a nd ll>e elemenla. TUned by a conl'oI 00 ' .., Ille ope,atOf'S POS' lion , Masl
section conlainl a double acnce nyd.auhc cyhnde< dtlyen by Iwo minialu'e "y(l'aulic pumpa an<! 12 Yoll DC
molora ror pos,II'" eotll.ol. No C''"9'''g dU' ing O()fIfa"on or motHle molion. Can boo ,emoled UP 10 SO(! It. r,om
anlenna.

"'T·IRl amat.....'net $.240.00
Ml·l R1R "101'0 killor all Ml·1"11 $1 18 00
Ml -l amalllu,nel l29.9!>
Ml · l A(marine) a lainlellll s teel $1 79,95

STAINLESS STEEL WHIP-FIBERGLASS LOADIN G COil
_ PATENT APPLIED. NO COtLS TO CHANGE.

- lESS THAN 1.5 V$WR (ENTI RE TU NING RANGE)

~ FAST AND SLOW SCAN RATES
i ~t-. .~, ,

J

., , -

lor

also availab le
TILT·OVERICRAN K·UP TOWERS

TRYLON MANUFACTURING CO.
_sas 50 HIGH ST. LL7

BUFFALO N.Y. 14203
(716) 66Hl937

TV
HAMS

MOBILE
LIGHTING

Features:

°RUGGED
triangular \

o~:r \
il 8 tt. sections

°pRHNGINEEREO
for heavy loads

°GALVANIZEO
A526 quality steel

°ECONOMICAL
as low as '71ft.

°KIT FORM
easy to assemble

I
I
I
I

,,,-=-.J
.~. ""ntl

"

--_.."'"

The Essential Instrument
Scope/Wattmeter/SWR Bridge $274.50 ppd.
BlackCat JB·]OOOSM. The 3 -in- l in- 2 000 watts, from 80-10 meters.
strument. The one instrument to have Built-In SWR Bridge. Shows SWR ra
in the shack when you' re having only tics of 1:1, 1.5 :1. 2 :1 , and 3: 1. Has
one. Forward and Reflected switch.
3· Monitor Scope. You'll soon inter- Rugged metal cabinet with black vinyl
pret scope patterns to determine clad steel cover and black a nodized
power output. distortion. audio noise, aluminum panel has white nomen
ALe action. carrier suppression, SpUTS, cleture: size: 5 1h'"H x ....-.
flat lopping , even AM mo dula tio n 12 1h"W x12'1... ........ ----
characteristics. Has sine and trapezoid S~~C1"RO~\~~5f:>7
patterns. _ WS W~SEE EL 5VfaCUse• \~ d)
3·range Wattmeter. Reads \)IN. 11 1 607~9\ shiP91{\9 'PT e\1 a~
peak power to 20. 200, and Oe\1t e 2\Q/45 ' \Uf'Sdd 4"" -.ales till'-

Ph~.s\~es. ,,<10" - _____
Wllttnwter/SWR Bridge ~coos.i~\\~\~fd

Peak reading IA/;atl- p\oI ;a.,e ¢ \/iSolI' 0 a~
meIer has 3 ranges 9. \t : 0 C,,«t too

(20, 200, 2000 oar :':';,;,~~~__:::::::::::::::::::::=1A/;a1tS). operates 8Q. £~p 0"
10 meters. SWR ra
tios of 1 :1 , 1.5:1,
2 : 1,3:1 , Iorwa rd
lind reflected, RF
level control , ~BILAL COMPANY =,

1303) 611-321'
FLORISSANT. CO. • 0116

."..-
STAR ROUTE

-.....
+Sotron Antennas

THE ULTI .....TE s~ce uv"".
for 90. ~O, .In" 20 m.r.rs

I_ron aD 1_ to laotron 20
HI- . '!> ' 3" 17"

THIS HIGH PERFORMANCE ANTENNA IS DIRECT.
l Y FE D WITH 50Q COAX- RAOIALS OR lolAlCHING
O£VM;ES ARE HOT USED. WHETHER YOU "RE
LIMnED IN SPACE OR NOT, THE lSOTRONS WilL
GIVE YOU THE PERFORMANCE YOU EXPEct
FROM A .... "RMQNIC ANTENNA. CALL OR WRITE:

DEALERSHIPS AVAILABLE ,.; 426

..s.. L,s' 01Adv«f,U rs 0Il"'~ I" 73 Magazine . Ju ly , 1981 151
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$149.95
U69.9S
$249 ,95

• •

T elephone : 1414J 241·8144
Th ienS'lille, Wisconsin 53092

.. o . n , . · ..." .. /l

[Q -~~ORl II
- - --- -

c e r e e e e rt e e
P. O. Box 51 30 ..-.---.-.-.-.-.-.---. -.-.

M ORSE -A·WORD Kit wltn 4 character readout .•.••••••••• MAWK·4
M ORSE-A-WORD Kit w ith 8 character readout .. . • • • • • • • •. MAWK·II
M DRSE.A-WORD wired & tested w ith 8 Character readout . __ MAWF

Seno cheCk or money o rd er_ U se y our V I SA Or Master Charge. Add $3. 50 Shipping
and hand lin!l tor continenta l U.S. W isconsin residen ts add 4 '1lo State Sa les Tax.

Etght cnaracter moylng Olsplay_
Built-in ecee practice oscillator_
Excellent for learning Morse Cooe.
Complete - no CRT or expenslye

extras eeeeee.
Decodes audio CW si.,.nalS from your ~

re cerver's speaker and displa y s leUerS, .~

n umbers, pu nctuation and special Morse I "'::~:::::!:. "
characters as t he code Is recetveu, .." -

- .

Microcraft's New Morse-A-Word
-.-.-----.-.---.-.-.-.-.-.-

I

I
•
I
•
I
•
I
•
I
•
I
•
I

$36.00
117500
19500
$99 00
31500
240.00
210.00
180.00
14000
279 00
32500

$485 00

$1 060.00
760,00
150,00
170 00
169.00
169.00

1340.00

TEN·TEe
546 DrMI C
580 Oella
280 Power Supply
255 Power Supply/ Spk r
243 vrc - OmOi
283 vto - Della
444 uercuesAmp ,

ARGOSY
TEN-TEC 525

808 N. M.in
EVllnsville,IN 47711

812-422-0231
MON-fR I 9AM-6PM • SAT 9AM-4PM

AEA 2 meter lsopole
CUBIC Aslro 103
MFJ 496 Keyboard
ALLIANCE HO 73 rotate
AlDEN PCS 3000
HY -GAIN TH6DXX

TH 5DX
TH3MK3
TH 3JR

KANTRDN ICSMini-reader
SANTECHT 1200

CALL
TOLL
FREE 800-545-7814

CALL
NOW

fast delivery ,TOLL FREE

ICOM
IN STOCK - CALL FOR YOUR PRICE

TOll FREE!!!
lowest prices,
most items, &

We have the
free shipping
Orderline.

r
Contest Keyar

Brings you the
Bnaldhroughl

All AEA in stock far quick delivery
Call for quote on Morsematic, Contest
Keyer, Keyers & Trainers. Special Pack
age Deals available with Bencher Paddles

CALL NOW!!! TOll FREE!!!

I

Also Stocking : AZDEN-ICOM-BENCHER-HYGAIN-KANTRONICS-LARSEN-MIRAGE-AVANTI
KENWOOD-SANTEC-M FJ-CUSHCRAFT-TENTEC-ASTRO N

PeCO$ Valleg Amafeu/, Radio Supplg ::E: ~~\ss.:,rl:m:
112 W. First SI., Roswell , NM 88201 • (505) 623·7388 in New Mexico, Evenings, & Sundays



FACTORY SURPLUS UHF TUNER S

495 ,,_•._-~_. ~
A' """ .to"._ .... .."", ""'" ... "'*".. __ 00",,'' ''_"..''0 _ ... , .., . .... ' , .....

MINIATURE FM WIR ELESS MICR OPH ONE

dt
··... 95... M_"" """' ........""._ "" """ ","...., _,., 29·,-N.,..'V..... ...I!I

~.

> ..."0

ETCO MKII WIR ELESS -
TtlE ULTl MAH CABlE TV COOj VER TER t

5MASI1 IOj G ALL SALES RECOROS _ OUR Oj fW
30 CI1 AlmfL CABLE TV COOjVE R1E R '

~
_.-._- 3995....__.

_ ""_."0""..... .,...__ 'IV",,' ~

......'AU7 ..."

HOT NEW IMPORT ' REMOH CONTROL . -.-
:WC I1 AOj NELC ABLE TV CONVERH n ' ::-

8995 :::""'"':'.::::0:-."
''"i5'' """ '''"'''0,""'''''.
~... N....IV""'.
~"

,"".
$179.95
$159.95
$124.95
$104.95

InSIde View - A S-12A

s 99.95
s 79.95
s 59.95
$ 43.95

2852 Wal nut Unit E
Tustin, CA 92680
(714) 832·7770 ~,,,

9 12 4'1.><8x9 13
9 12 4'1,><8x 9 13

5 7 3'" x 6'1> >< 9 10
3 4 3'" X 6'1> >< 9 5

R5-12M
R5-12A
R5-7A
R5-4A

Model
RS-35M
R5-35A

R5-20M
R5-20A

SPECIALFUTURES
• SOLID STATE ElECTRONIC ALLY REGULATED
• FOlD.BACKCU RRE NT LIMI TI NG Protects Power Supply from

excessrve current '" continuous shorted pu1 pu t
• CROWBAR OVER VOLTAGE PROH CTlON on Models RS·7A

AS- 121\, RS-20A. AS ·35A, RS-toM 0\ AS-35M
• MAINTAIN REGULATION '" LOW RIPPLEallow line input Voltage
• HEAVY DUTY HEAT SINK. CH ASSIS MOUNT FUSE
• THREE CO NDUCTO R POWER CO AD
• ONE YE AR WARRAN TY. MADE IN U,S A
• VOLl & AMP METERON MODELS AS-20M & RS-35M

ASTRON POWER SUPPLIES
• HEAVY DUTY • HIGH QUALITY . RUGGED • RELIABLE •

ASTRON 20 AMP RE GULATED
PERFORMANCESPECIFIC ATIONS POWER SUPPLY Model RS-ZOM
• INPUT VOLTAGE: 105 _125 VAC 16 Amps continuous
• OUTPUT VOLTAGE 138 vue !O,05 volts 20 Amps res-

(Infernall y Adjustable 11·15 VDC) 5" (H) )( 9'lW) >< 105- (0)
• RIPPL~-less than Smv peak 10 peak (lu ll load & low line) Shipping WeIght 20 Ibs
• REGULATI ON ±.05 volts no load to tuntoad & low li ne to hIgh nne Price . " " .. $117 95

OIh.. popularl'OWE A SUPPLIES lin ,nillbl,: (S.me fe.Tu,es . nd speClTl~ a"ons as aM,e)

Continuous ICS' SIze (In.) Shipping
Duty (amps) (amps) H ~ W ~ D WL (Ibs.)

25 35 5 ><11 >< 11 29
25 35 5 ><11 >< 11 29
16 20 5 ~9 >< 10';' 20
16 20 5 ~9 >< 10Y. 20

' ICS - Intermittent Communic ation Servic e l50% Duty Cycle)
It not IVlliable at your local duler. please co nlact us diret:lIy.

2O.toMP RE GULA TEO 11VDC POWER SUPP LY'

~ FACTORY SURPLUS VH F I UH F

~~;~;~~;~~;:,::"3NERS9' 95
'" ,-".." -'''''''''''~ ,.....
TV " FIlONT ON"' '' A o-

•
,,"""_ at. _ .., ' "",,"' iIO

, No. • ,vaot ".... .,
OUMPIOjG ' NOR El CO EOj OlESS LOOP CASSE TTES'

49 5 ::::".."".,,- ~._- ,.- -: .,)
:,,"':, •- - ..- :-i'tlOLES$· . :7

IN STOC K _ TH E MURA
CORDLESS TELEPHONE SYSTEMI

-: ==14488
"'" h. =ro' ...,.._....
__I POO- O1,U"

:...c- - I "Q 1M "'.. ...I!I""""', """"' ,......
N...."..,.

SALE Of OUAR T Z 8 ATlE RV
OI' En ATEO Cl OC K MOVEMEOj TS'

995 ~o7;:~~~"o-
"... "c' ·...I._...."'".. '" __, . 1'"- ..,. ,..." ..,..... .._..._- ""..-

OUARTER·Ml lE WIREl t5S MICROP HONE

'J
& REC EIVER SYSTE M

lJ 95 ·~-'""·_·~""_ ,,,;00 0_ .A'
..,,..,. ........ E_.......

..... ••""" _H. VU"""

.. I!I ......,.-

(With box f or down
converte r)

SLOTIED ARRAY ANTENNA 350 0

ALS O A VAILABLE: COMMERCIAL SYSTEMS,
BOGNER ANTENNAS, PARABOLIC ANTENNAS,
MICROWAVE PARTS AND SATELLITE T.V. KITS

KI T""
ASSEMBLED

2300 MHZ PREAMPS
PREAMP #1

KIT"
ASSEMBLED

SUPER AMP (Commercial Quality)
KIP
ASSEMBLED .

POWER SUPPLY KIT" . . . . . .
~ All kit s Include P C board . parts. and oet.aueo
mst r ucuons

2300
M HZ MICROWAVE
DOWNCONVERTERS

DOWNCONVERTERS

~ P .B. Radio Service
1950 E . P ark R ow • Arlington. TX 76010

Call Order Dept. Toll Free

1-800-433-5169
For InformationCall

1-817-460-7071

'\tWe
y

fI35ll - OlJ~ LA nST "" 'A" , ~' . r FAs.cIN A" N(';~A T ALOG 'Z·
~ _~_w"' ""_ ",,",, ,_.""'" _....,..,.... - , """" ,......... -....""", - ------------(@IGLlI"':OO:l........I'Teo ' l[ c t"O~ 'C$

"'~~~~~~~~'~.~.'!~OR T .. COU.. tRV 'MOI"I'l ~G C, ~ T. "-; ~,.TT'8URGN ~ V '1001
0-_ w"' _ ,_.V<.. . ....'_ 01< ""''Y, ""c.oP._ " ..""UPS . ~_ If>__N.'. so_ _ .. _ , .,. _ ,..
_ ~ E_ _ ""''''.''''' _

- , "" ",,, "7''''
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YOU NEED A
BATTERY - BEATER!!!

/

BATTERY
EATER '??COT A

( Ra dIo not lncl u';'d )

BEAT YOUR BATTERIES!
llI'[UTE )O.Ir S' nHESIl[O NT CO~llN.KlUSll fr,. In,
tt- 3lIO O.C. $OOrc~: illI to, fr;;rr;-TY";TI9h l Akcroft
(tlor 2llo ' )'$ ',,) , _ D.C. "'-" Su~lJ'! ! 1
ST[IlUT'~ _"1IAITEU_ IlEATErpro. 'de. the p~~
f<£G!l.ATEO ....11.19" for )O.Ir rI, ..... pI..." of
cul"ftfl l f or rotIT lJU:lI.n FlU P(IlI[R TIWIS' UT! All
<My Irl ....l. 111 ~....... I"'l""JTipTii'""1et " i th 1Il 1l!!
TO 1tE-ClWlli£! TAAllS"IT [Vn ~.!.!!! 0EAlI M lCl~S! ! I !

oflOT I b1tt~ 1'J' cI.. rger bul I FlAl I'lM:R SOIJItCt wl t~

TIl) P'ROTECTIOM C l ~CUI TS! -- ----
· ~IJ6(;EO .q1' I1"P CASE' WlI . 1_0'1'[0 o«lOn F/JI ICCII

SO T(UOM TIl[ AV£IlAG[ "lAM (.10M STAIlO 011 IT !
°YOUII _' CadS ~[NAI M 1MPlAC[! S"'~111 ""PI"'I f or

I_STA'!f PMTABIII T"I' ! !

' O($ IGN[ O b, an ~"'l jn.... r f ro- NASA' . Jet ProPU"' otI
l a bo rato~J' with c_~nts rltM SOl bej"Ond
.-.qu' ..-nt.!

· PR[ - WJREO Jl\C~ for )'Our rod1 0 wll h d'U ll~d, "'~_

by-.I~p In". l1 atio n In,tr ucllons .
oT\lO e FT . POl/£Il CORDS . 10 FT. TO TAL REACH! nLCRO

pld. 10 "'un! .nywll. ... ' 1 FLrtl YrAR WAR RAMn ! !
or«) 1~f[RF£IlE~ CE ,, 1th PL .-,! to'!G[R llFE F(Jl NICld. !
oThe ONl Y a",,~..or, _ suppl , thlt un <10111111

I""s•••etttng fut ur ~" ond "'.~1!
00 AVAILASL E f or TE!lPO S-I,2.S;

YA[SO FT_207R; !CCII IC·2AJT; ~l l $Oll .. ll .... IV ;
SAIIT[C Ml-I200! (IIDUIY RI(;S U TAI MMOOI Y!! )

ol'll! CE : t 'IlO£LS- no.oo ",,, PII~. CI. Re,. _
U . 1lO T C.O.D. ',_ You PlY Po'Ug~ """ COO f ....,.

o' NOME: ! - 211- 3S1-18 15 fn . c,c.» .
SIDMT QWlS F.G. I.br 2335 !lIOIIbLf. CA. 9:ro:>

P.O. Box 5103 Tacoma. WA 98405
f2061 759-1611 ..... 19

CLUTTERFREE
MODULAR
CONSOLES

O rganize yo u r shack w ith a

CLVTTERFREE MODUlAR
CONSOLE $179.95

• large. 42" H lC 57"' W x 29"0
• Strong groove-eonstructiOn
• Mar-resistant wood grain fin ish
• Options, drawers & face plale
• For ham or home computer
• Visa and Masler Charge

U995

n 1 9S

S5995

5l S9S

P RICE
«9 'is
U7,95

S399$

136.95
$35 ,95
53495

SMA ll l OT TRAP DIPOLES

MODEL BANOS LGTH
TSt8G4(l 80."0 1&-
TSt . tlro _0.21:1.1 5 40'

SMAll lOT SIiQRTENED DIPOLES

'"
f AMOVS GO THA.... QUADS

'II 2 Ele me nt s - 3 Ba nd S Com pl" l" S"9,9S

CHA.... PIO NSHIP GOT HA.... BEAM S
Fu ll S". Co mpl. l.. I,om S79 95

CALL ORSE ND LARGE SASE FOR CATA,
l OG , Sh'PP'n9 D' I>OIU & lIe" 'ca ls
51 50 USA H OO Canada 5S.00 FPO. ...PO
Bu ... , & Quad , ShoPr,d UPS or F' e '9'"
Collec' f la , add . ... aln Tu

P.O. BOil 776 " Largo . FL 33540

Folds to !.- PK~.g. 111 0 R.d.,ls, R.-qu"'"
F ullJ Asumbl<Hl F ull llfg.1 lo rn" " VS WA
"'OOH B"'N OS HGIiT Pllle£
PII·&Q, O 80 10 13 SSg9S

• PIl OIIHI DESIGN GOTIi ...... ...U B"' ND
... IIERT IC"' l S

II 160 160 ,&0,.0 ,2'0. 23
1$,10 6
&0, .0.2'0
1$,10.6
. 0 ,20. ' s,' 0,6 23

•

GOTHAM :=
ANTENNAS~='"
(813) 584.8489 ~v", '

SL-I010 8O.•0.:l1l . 15
15,10

SL-l60 160 130"
SL·IO 80 63 '
SL-40 40,15 33

FULL SIZE PARAllEL DIPOLES

FPO-SO IO 80 ,40.20. 130'
15,10

FP0401 0 4020Yi-l O 63 ' 54495

N EW ' PORT AB LE VERTICA L! IDEAL FOR
-- - -I..."",.,, "",,.• '"''''''

HAM-KEY" ~"

RADIO TELEGRAPH SENDING DEVICES

Add $ 2 .00 Shipping
& Handling. 'u '"

Model HK·3M ~

NlIW $15 9 5

• DeluJle straight key
• Anti·tip brKket. C an' t t ip • Navy type knob
• HellVY baM. No need to attach to desk • Smooth action

Model AT-8 anti-tip bracket o nly. 10 convert any H K· 3 10 H K·3 M.
S1 .50 POSIpa id

CC-3P sh ielded cable & plug for H K·3M $1 .50
Add $ .50 Shipping & Ha nd ling.

MOdel~ NlIW$24 9 5

Add $ 2 .00 S hipping
& Ha ndling. 'UH'

• Dual lever squeeze paddle
.. For use .... ith a ll eJeetronic keye rs
.. Hellvy base with non·slip rubber feet
.. P ltddles reversible for wide or close

finger spacing

Model HK-2. same as H K· ' bul less base fo r incorporation in you r
ow n kever . $16.95
Add $1.00 S hip pmg & Hand ling

CC-1P shie lded cable & p lug for HK-l $2 .00
Add S .50 Sh ipping & Handling.

Add $2 .00 Shipping
& Handling. <~ UI

M odel HK·5A Electronic Keyer

•

• Uses Curtis 8044 keyer chip
• I. m bic circuit for squeeu keying • Gfid block Of" d irect keying
.. Self comple t ing dOb & dashes • Speed. volume. tone & ....eight
.. Dot & d.... memory confJ"~s on front plfnel
.. Built-in sidetone • Uuwith HK-1 or H K-4

• u.ttery apef.tMf .... ith p rov isions 'Of" extern, l Power"!!!!!!!!!!!!!!1

Mode1HK·4 ~

NlIW$37 9 5

Add $2.00 S hipping
& Handlin g. IU '"

CC-t 13 P Sh ielded cable w ith p lugs for H K-4 $3.50
Add $1 .00 Shipping & Hand ling

.. Combination H K·1 & H K·3 on $ame base
• Straight key mllV be used conventionally or as a switch to trigger

a memory .
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(800) 621-5802
HOURS: 9:30-5 :30 Mon ., Tun .. Wed. & FrI,

9:30-9:00 Thur1;day ~

9:00-3:00 Satu rday ~

4th ofJuly
Fireworks
ICOM IC-720A all-band Xcvr. ..

Now in stock! $1299
DRAKE new L75 9-band HF

linear amp. .. call for price
KENWOOD TR-7850 Xcvr now

in stock... call for price
MIRAGE 8-23 2-meter 2130 W

FM/SSB linear $79.95
APPLE Disk 8ased System:

Apple II or II Plus with 48k
RAM installed, Disk II with
controller, ODS 3.3 _$1869

APPLE Game Paddles available
Qua ntiti es limited... all prices subject to

change without notice
We always have an excellent
assortment of fine used equip
ment in stock... Come in or call
Erickson is accep ting late model
am ateur radio eq ui pment lor serv ice:

full lime technician on duty

CALL TOLL FREE
(oula/d. IIl1nola only)

--

ERICKSON
COMMUNICATIONS
Chicago. IL 60630
5456 North Milwaukee Ave.
13' 21 631·51 Bl Iwithin tllt mnsl

CALL
TOLL
FREE
FOr the best deal on

_AEA_AIIi anu-A meeo- Appi e-ASP
_Ava nli - aelden-a enchere Bird- CD E
- CE S-C 0 mmunicali on s Speerausts
- Collins- t usnenrt- Da iwa_ Den Tron
-Drake-Husller- Hy -Gain-lcom_IRL_ KLM
- Kenwood- Larsen- Macrotronics_ MFJ
- Mid Iand- Mini -Producls- Mirage- Mosley
- NPC- Newlronics- Nye- Panasonic
- Palomar Engineers- Regency-Robot
- Shure-Standard - Swan- Tempo
- ten-t ee- Tnnscom_ raesu

· · e EJ
• 0 • .t'.,'"

• Senol ports use USARTS
• A ctomc nc ( W ilD

• Program status
continuously displayed

• Instan tly change:
program status
Baud rates
ASCll /B audot modes

• Transmitter under
program control

• Self tracking ( W speed
• LUST & LPRI NT usable

on any serial pr inter

• All software easily
transferred to disk

• Requires LEVEL II 16K RAM
M odel I or M c..del Ill,
external terminal unit

• Includes pc boord, cabinet,
softwa re & manual

• Uncondi tionally guaranteed
for 30 days

• Lim ited po rts & lobor
warra nty for 90 days

• ASSEMBLED & TESTED $325
Wo,hmglon ",,,den" odd 53 % ,ales tax

' A 1,0,lemor' of '''''' 10M Co<

..-

•• e m
.. 0 . '"

•

RTIV lew Operating System

• w ord.wcc pp.oq
• Two seno! ports

4545 to 9600 Baud

ROM·116

FEATURING,

• ASClI ·BAUDOT·CW
• SPLlT·SCREEN VIDEO
• REAL TIME CLOCK

PLUS,

~ CROWn
L'licroProduds

POBox 892
Marysville , Washington 98270

(206) 659-4279

MAR K 3 FM-76
$205 $195

.144-148 MHz . 220- 225 MHz
• 12 channels-crystal controlled • 12 channels-crystal controlled

• 15 watts • 10 watts
• Special modifications for CAP & • If you 're not on 220, now is the time to

MARS available try it with an FM-76

Phone 1(BOO) 233-0250 (In PA (717) 299-7221 ) today to place your oroer or to
request a detailed brochure descr ibing these transceivers and related power
supplies, antennas, amplifiers and other accessories.

' Speciel quantity pricing is available on 'kilt! ~ "
the MARK 3 and FM-76 transceivers. Get Communltaloons CO' o

yourgroup together and call for a quote on
yourrequirements. 1911 Old Homestead Lane

Green field Industnal Park East
Prices SU bject 10 chang" wIthout not ice_ Lancaster, PA 17601

RTTY lew FOR THE TRS-80*

,

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$UPERVALUE$
FROM

CLEGG.

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

.... See Lis ! 01 Adverl isers on pege 114 73 Magazine - J uly, 1981 155



rCom Distributors
164 Ac.dlan, L,t a1el1' . LA 70503

Looking for gear?
Don't use all your gear?
Upgrading your station?
Starting out?

Catel/ite TilY:."C"m

CONFIDENTIAL
DEALER PRICE UST

... 413

Iuite 73
2509 n. Campbell Ave.
Tucron, Arizona 85719

Buy one. your enere• •1 Oe.I., p,lc .... Syslems 10'
ho m. 0' comm"cl.1 uSe. We will sl .o m,ke .ecom·
mendallons lor you. E."h Slalion loe.llon as 10 equIp·
me nl nud.d . Compl.te lyS l.m. , all majo. brends.

For In fo r m a tion call (31 8) 233·6941

QSL 0' eceeeee SASE to

Radio Brokerage

Send $2.00 wllh S.A.S,E. lodey lor conlld.ntl,1 Oe.le r
P,lce lIll Cll.log.

Why ap.nd $5K 10 $10K on a satetllie Earth 51.tlon
when you can bUy al d..l" p,IClS. You can , ,,,,e lY' 60
and more 1. levis lo n .1.1Ion• . curr"n l uncu l mo.I... .
P,o gil"'" IIch Sund.y, . po' ling eY"nt s nol ..,II.ble
on comm"cI.1 LV.. \ly. Lo. V.gII enl .rt.lnmenl.
.plclal child,en'. and reHglou. p,ogllmmlng and
much. much more,

"'"'_h.__

FOX-TANGO CORPORATION

---..
i"~ "

Immediate ups Oel 'y

At last!! - a safety bolt designed 10 meel
the safel y reecs of raoto amateurs, radio
sta tions. TV !Italians. boat owners. painters ,
ccnatructicn workers, maintenance people
~ anyone with the reee to climb - now at
an affordable price,
Our"ONV Safety Belt" Is filled with two drop
forged steel " 0 " rings. Onto one is spl iced a
3 loot length of ';' . diameter nylon rope ut
ted with a drop forged steel snap hook. The
J " wid':! nylon body com fort pad Is eecurec 10
1% . wide, 9500 lb. test nylon webbing,
which is resin or tatex treated lor abrasion
resistance. The be ll Is adjustable up to sl«
46" wais l
Only S39.95 plus $3,00 lor pQ$ta" . and han
dUng. NJ residents add 5% ••1• • t.~.

UPI Communication Bysterna. Inc.
Mail To: P.O. Box 902. Saddle Brook, N.J. 07662
N.J . (201) 279·7528 " (800) 526·5277
(Office) 481 Getty Ave. " Paterson, N.J. 07503
Cable: Unipage Telex: 642597

ro" ........

PEOPLE WHO KNOW QUALITY
AND NEED RELIABILITY

Demand FOX-TANGO Fillers

WA NT TO KNOW WHY?
Send for descriptive brochure and information

FOX·TANGO OWNERS: JOIN FOX-TANGO CLUB
$8.00 us. S9,ooCANAD"'_SI2 OVERSEAS

"ONV SAFETY BELT"
A "must" lor Salety!

'73'SdtS~

NOW AVAILABLE
ONV TOOL POUCH

DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

Sh ,pp ,ng S H.<>d l,ng P,ep.,d

With courtesy
beep and beacon

capability. "111 REPElllERf 220
New and Imp,oved

Rece ive's
and Transmllte.s

Mk IProHi

OPTIONS

Ouplexers

Basic auto patc h

Matching cabinet

.0005% High sta bi lity
crystalsBasic R epealer

2M 130-l iS M HlBa.\ic Repeater for 2 meters with all t he
feat u res o f t he II i Pro Mkl less the p<>v.'er supply and front

panelcontrols and accessories.

(Inc luded on All Repea ters) COR Identifier: All un one band ,

programmable, Fully adjustable,
t ime out (.5-7 mln.), hang time (0-1
min. ) , identifier (1-10 m in .), lone,
speed. volume, L.E.n. outputs.
lo w current drain, C~lOS logic ,

plugs for easy installation and re-
moval plus m u c h m ore

Maggiore Electronic Laboratory .... 46

845 w esttown Rd, 144 o r 220 MHz a lso 450
West Chester, PA 19380 Phone (215) 436-6051
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HAM HELP TEST EQUIPMENT

ALL NEW
t 5 Meter Mobile CW s, USB

2 r.000-2 r.450 MHz
High lOW (PEP) low ZW (PEP); VFO tuning ; no rse b lanker; f ine
t une SB, KHz ~ CW o tt-sen d igi ta l frequency counter ; 13 .BV dc
@ 3A . negative ground ; L 9.5" x W 9 "' x H 2.5"'; weight (2 .3 kg)
5.7 Ibs.; mobile mo unting bracket.

Introducto ry pri ce $289.50.

Ask your dealer for a demonstra t ion.
WI SHI' HST WAY foe OTTO, 1'\I.e., )0 DAY JilIIOI'\IEY .AO( GU...lt.o\i'lTE1. 5E"1D CHEO(,

1/ISA. OR JilII...STER CHARGl . WlUroU. rHONE IWlL SLU 104·5l4-1519.

315.00

145.00

llS.OO

$l1S.00

31S.00

19 5 .oo

llS.OO

" .00
11 5.00

4 5.00

4S.00

45.00

6S.00

65.00

49.00

U5.DO

6S.00

49.00

15.00

95.00

45.00

95.00

650.00

345.00

41S.00

415.00

34 5.00

415.00

U5.00

115.00

345.00

JJS.OO

l65 .00

llS.OO

)45.00

HP'608C SIG GEN. 10 MHZ THRU 4 80 M HZ. AMlCW OR N.J.SEMODULA TION.
CAliBRATED A TT1NUATOR

HP'608D SIG GEN. 10 MHZ THRU 4 20 MHZ. AMlCW OR PLl.SE MOOlIL...•
TION. CALIBRATW A TTENUATOR

Hr611... SIG GEN, 4 50 MHZ THRU 1230 MHZ, AMiPLl.SE MOOOL...TION.

CALlBR"'TED ATTENUATOR

HNo14 SIG GIN 900 THRU zroo MHZ, "'M/I'ULSE MODJLATION.

CALlBR ...TED A TTENUATOR

fS.4OlIURM-61 SiC GEN. I ,B GHZ THRU 4 GHZ, AM/PLl.SE. CALIBR ATED

ATTEMJA TOR, M ILIT...RY EQUIVAUNT TO HPOI OA

T5-6l IlURM-51 SIG GEN. 3.8 TO 7 GHZ. AM-PULSE. CA LIBRATED A TTEN

TUA TOR, M ILlT...RY EQlJYA lENT TO HP6 18...

HNolOA SIG GEN 7 TO II GH Z. AMiI'ULSE. CA LIBRATED'"TTENUATOR

fS. 5 101U SIG GEN. 10 MHZ THRU 4 20 MHZ AMlCW OR PLl. SE MODUl...•

TION, CALIBRATID ...TTENTUATOR. MILITARY EQJIVALENT TO HP608D

"'~R/III·16 SIG GEN. 4 MHZ THRU 40 5 MHZ. AMlCW MOOOLA TION.

CALIBRAnD ATTENUATOR. SM...LL COMPACT Sill 10'"" . I I '.... . 14

S<i-J/U FM SIG GEN 50 MHZ THRU 400 MHZ IN 3 BAI>05. METERED RF

OUTPUT 0-1'0'. METERED FM DEVIATION ().I 50 KHZ. VA RIABLE 500 O HM

"'TTtNUA TOR, PERH CT FOR ALIGNING VHF "'M.>.TErn . COMMERCIAL OR

STEREO FM RADIOS

!io(O.IlJU FM SIG GEN. 20 MHZ THRU 100 MHZ IN 5 RA NGES, METER ED

OUTPUT AND DEYIA TION. C...L1BRA TED A TTENUATOR. USED FOR LOW

6AND FM M IU TARY, AM.>.TEIJ! OR CO/lo'MERCIAL ALIGNMENT

TS-497/Ull SIG GEN RANGE 2 MHZ H i RU so MHZ. CALIBRAnD AT
ITNUATOR. AMiCW MOOOLATlON, M ILlT...RY VERSION OF

MEASUREMENTS MODEL 80

!io(O.I )1U \IORiILS M ILITARY SIG GEN, 108 M HZ THRU 13S,9 M HZ. ANO

329,9 TO BS M H2. <XJTrUT SIGNALS FOR LOCALIZER Ai'&) GLIDESLOPE.

SAME "'S COLLINS 479T·Z, OPERATES FROM 28 vee A T 3'.... AMPS BENCH

ro'NER SUI'f'LY OR AIRCRAFT BATT1RYS. IDEAL FOR AIRCRAFT RADIO
REPAIR.

Hr606... SIG GEN SO KHZ THRU OS MHZ. AMiCW . CALIBRATED A T·

TENUATOR

OS- I lIiUSM- 140 OSCILLOSCOPE WI TH M)l)07arUSM HOR IZ CHANNEL

PL UG-IN AND M X-29 30 DUAL TRAa PLUG-IN. 5" CRT. INTERNAL SWEEP.

Z4 CALIElRATED RANGES WITH SWlEP EXPANSION. TRK;.GER MOOES ,

CALl6RA TOR. IX·22 MHZ, HOUSED IN VE NTED ...IR COOLED CABINET. SIZE
ll'"L . 14 " H . 19"W, A &AUTIFLl. MIU TARY OSCILLOSCOPE.

HrlOLA. WAY[ ANALYZER

Hr410J VA CUUM TU& MULTIM ETER
HrSl61 ... VIDEO AIW' PLUG-IN fOR S24 Si40 COUNTER

Hrll I'" SQUARE WAVE GENERA TOR

Hrl UA PULSE GENERATOR

H'46O... W IDE 6I\ND AMl'L IFIER

URJilII·)lA f REQUENCY M ETER 12 5 KHZ THRU 1000 MHZ

Th-1861U FREQJENCY M ETER

TS-3111U ALDIO OSCILLATOR

urM-61 RADAR TEST SET

HKkOk 539C TUBE TESTER

Th-UiU TELETYrtWRITER TEST SU

HFSOJ VHF BRllXiE

SIIRRA 126B FREQlI:NCY SElECTI YE VOLTMETER

Hr4lS' STANDING WAY[ INDICA TOll

l ...JilIIrKiN lOSA FM MODULATION METER

TEnRONl)( 585A OSCILLOSCOPE WITH TYPE M FOlR i RA a PLUG-IN

HF14 I'" ACIDC DIFfERENTIAL VOLTMETER IX STA NDARD

TEnRONIX 0070-0S I 3-00 CALIBRATION FlXTURE TlJ"NEl DIODE PLl.SE

GENERATOR

Hrl440'" DIGITAL VOLTMETER WITH 3445 ACIDC PLUG-IN

I would like 10 purc hase
outright an origi nal copy o f
manual NAVAIR 16-30 ARC38
502 (revi sed July, 1966), for rad io
set AN/ARC-38A. I also need
manuals and/o r schemat ics for
the followin g: HaHicrafters type
CSM·50· 1/C A- 2 tran s ce ive r ,
Mot orola model P33AAC
1101AM transcei ver, and an
Automatic Rad io model IPS
7299C Industria l Power Suppl y. I
can copy and wi ll pay for post
age or purchase ou tright.

Barry Fuerst
218 Flournoy St.

Oak Pa rk Il 60304

Vance Newton N8ATO
6120 King Arthur Dr.

Swartz Creek MI 48473

I have a Precis ion cathode
oscillograph, Series ES-500A ,
and need a photocopy of the
owner's manua l and service
manual. I'll glad ly pay all ex
penses.

I would like hel p in finding a
schematic diagram for a Haiti
c ratters de power supply, model
PS·5OQ·DC.

I need manua ls and schemat
ics for an Eico VTVM, model 232
and a Tr iumph Oscil lograph
Wobbulator, model 830. I' ll pay
copying costs.

Chuck Killgore KB11
16626 S. E. 11th St.
Bellevue WA 98008

L. D. Olmstead
RR #1

Moorhead MI 56560

I would apprec iate a copy of
t he o wne r's and/or se rv ice
manual tor the Yaesu FT·202R
hand ie-talkie. I wou ld immedi
ate ly retu rn your o riginals or be
glad to cover th e cost of ouou
cating and postage.

Art Chapman WB 2JHN
30 Cymbel ine Dr.

Old Bridge NJ 08857

1275 N. GROVE ST.
ANAHEIM, CAliF. 92806 (714) 630-4541

NO TE: Price . speci fications subject to change wit hout notice
and obugar to n.

Slep Electronics Companq
P. o.BOX 100, HWY 441 , DEPT. 73
ono, NORTH CAROLINA 28763Electroni c

Di stributors

....3181'1 'I.
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OSCAR ORBITS
Court.., .1 AMSAT

The OSCAR satellites are sublect tc atmospheric drag ,of course,
and the present period of intense solar activity has accentuated the
problem. During this per iod , our sun has been expelling huge
numbers o f charged partic les, some of which lind their way tnto tne
Earth's upper atmosphere, increasing the density (and thus the
drag) there. It is through this reg ion that the OSCARs must pass.
OSCAR 8, in a lower orbillhan OSCAR 7, is the more seriously af
fected 01 the two.

If the drag factor is not considered when OSCAR calculations are
performed, long -range orbital projections will be in error. For exam
pie. by the end 01 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move into a lower or
bit, resulting in a shorter orbital period. Thus, the sate llite arrives
above a given Earthbound location earlier than pred icted.

Using data supplied to us by Dr. Thomas A. Clark W31WI of AM·
SAT, the equatorial crossing tables shown here were generated
with the aid of a TRS-8QTM microcomputer. The tables take into ac
count the effects of atmospheric drag and should be in error by a
lew seconds at most.

The listed data tells you the t ime and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascending orbit for the first time
each day. To calculate successive OSCAR 7 orbits, make a list of
the f irst orbit number and the next twelve orbits for that day. List the
t ime 01 the fi rst orbi t. Each successive orbit is 115 minutes later
(two hours less l ive minutes). The chart gives the longitude of the
day's fi rst ascend ing (northbound) equatorial crossing . Add 29° for
each succeeding orbi t. When OSCAR is ascending on the other side
of the world from you, it will descend over you. To find the

equatorial descending longitude, subtract 166° from the ascendi ng
longitude. To find the time OSCAR 7 passes the North Pole, add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to take a globe and draw a circle with a rad ius of
2450 miles (4000 kilometers) from your OTH. If OSCAR passes
above that circle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imag inary line drawn from San Francisco to Norfolk
about 12 minutes atter passing the equator. Add about a minute for
each 200 miles that you live nort h of this line. If OSCAR passes 15°
east or west 01 you, add another minute; at JOo, three minutes; at
45° , ten minutes. Moc:Ie A: 145.85-.95 MHz uplink, 29.4·29.5 MHz
downlink, beacon at 29.502 MHz. Moc:Ie B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink, beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Moc:Ie A on odd
numbered days of the year and in Mode B on even numbered days.
Monday is ORP day on OSCAR 7, while Wednesdays are set aside
lor experiments and are not available for use.

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

To calculate successive OSCAR 8 orbits, make a list of the firs t
orbit number (from the OSCAR 8 chart) and the next thirteen orbi ts
for that day. List the time of the first orbit. Each successive orbit is
then 103 minutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Prenctsco-to-Ncrtouc line about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Moc:Ie J: 145.90-146.00 MHz
uplink, 435.20-435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Moc:Ie A on Mondays and Thursdays, Mode J on
Saturdays and Sundays, and both modes simultaneously on Tues
days and Fridays. As with OSCAR 7, Wednesdays are reserved tor
experiments.
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$DISCOUNT$

-. --
-

lo,~' 1~ .""'''''J '~ S E U,S A

26-1061 4K I. $62'U>o

26·1062 16K m 865 .00
26·1063 32K 111

2 Drives . 11:5232 2225 .00

DEALER A301TRS-80®
FREE

COMPUTER

CATALOG

UPON

REQUEST

26·3001 4K Co lor . . . . . . . . . . 5353 .00
26· 1145 11:5·232 Boord B4.00
26 ·1140 "0" K Inte rl a ce , 249.00
26·1I60M ini D,sl< . . , ., , , 419 .00

26·1172 Modem , ' 135 .00
fa st 100 CP5 Centronics 730 Prin ter 577 .00
Tel<l Quality Cen troniCS 737 Printer . . . . . . . . .. . , , 737 ,00

1.800-841.0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC. ....313

[l()Wt.ITQWN I'lA.lA SHO!'PING CEN1U
liS C YCOND AVE , S W.
CA' It() . G EOlIGlA 317:l11

CiA .. El<POfIT PHONE NO , 1" 21 377-1120

MODEl II

'45900 DISCOUNT
Off list

64K 1 DRIVE 53440 .00
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6 9 5
PllPAJD$1

MICRO-BO~ INC.
5-2665 No. Busby Road
Ook Harbor. WA 98277

SUPER LOG'· II
fOR THE

TRS-SO MOOU. I II. MOOElIII

etHI ULTlMATl COMPUTUIlID LOG

eSTOllS &. IlTUVlS INSTANTLY

e UGHTNING SlAICH &. soet
e FRIT BONUS PIOGRAM INClUDID:

"SUPEI OOPll I"FT·207R BATTERY SAVER KIT
MODEL B5-1 $14.95

YAESU FT·207R OWNERS
AUTO SCAN MODULE AN O e ...n ERY

SAVER KIT

15 minutes to in 
stall; scan restarts
when earner drops
011 ; busy SWI tch
contro ls automatic
scan on-oil; In
cludes module and
In st ructions.

Model AS·1. $25.00

~z
"§
Q

'""~c
"'~
fl.~w
~ ' No mere dead balle"es due to memor~ bad ·

'" up::t '30% less power d'"'" when $Quelclle<l
-S,mple to insta ll ; step-by·step instruct,ons
al'lll parts included

' 4 m '" ff'I&fnOf"J~kup 'educed 10 500 lA
-45 mA .ecel.....' d.aln ' educed 10 30 ...... .
-Improved " ud lO hdehty anclloudness

ENGINEERING CONSULTING
P, o. BOX 94355 ,.,. 400

RICH MOND, B. C. V6Y2A8. CAN ADA

Fro m allShora 0.1" QI .
dal a lin ks 10 hote l.
and backyard instal 
lelions, we wro te the

. • . book Colls ta n lly up-
da ted , o ur .. Page

tecb mc• • ,nfOf mation book and catalo g 'I'yes you all
, Itle ' acts . Ine _pen" ye d ,shes. leeds . Ie-Iem-

. " y solt .....a ,e . k ilt a nd more . Reco m
mended readIng by NASA. Tile o tnce

01 COnsumer AII.".lInd q ua lit y com
patl'esHeROCk....&II1Collons Send
$7951oday' CAU ." J09

;"."... C.O.D. Ho rHne
(305, 339- 7800

o SPACECOAST ·
RESE " f'lICH CQl'IP'OfVoTIOf<,I

Bo.. 442-0 . Alla mo nl. Spg• . FL 3270

SatelliteT\Ii
FOR THE HOME
Sick of Network TV?
Our reee,ye' le ts you get
oYe r 7S t llannels 0 1 ta le
y,s< on d "eelfy fromaarth
o rb ' l,n'il cable TV salel
lolllS' 1"180 . S nowlime. s u
per 5ta llons, sports and
mO~I .1 wo, ldw'de .

I 000 •
824.5978 II

I OTHERWISE ·

." I272-2203

•.... ..

Radio System s
Technology, Inc.
'0985·G GRASS VALLEY AVE
GRASS VAllEY , CA 95945

COLLINS 180L-2
Collins 180l-2 Automatic
Anlenna Coupler designed
lor use with 50,180 watt
transceivers in the 2 10 25
Mhz raoge, Has 7·970 pi
3 KV vacuum variable capa
citor anO variable sllve'ed
ribb..n 32 uHV inOuctOl" 
bolh WIth 28 vee d'ive.
Also smaller roller mduetOl" allll SWR meter cirC<li\.
Requites 28 voe 3 amps. 256 or 400 VOC 35 rra. and
I rs 'lAC 400 Hz 20 VA. tOVI.7¥..11 w- 24 ItIS. sn
Used $99.50
Collins 180L·3 Antenna Coupler, same as
t BOl-2 except mcorporales an anlenna tranSler relay
whlth automallcally translers an antenna 10 a receeer
Ol" receiver sectcn alief the rransmutee is unkeyed
251bs sn . Used. $119.50

R-648/ARR-41 RECEIVER
190-550 Khz and 2·25 MhZ AM·CW in live bands:
rrecnaruca l dlgilal tun ing in 1 Khz steps, 500 Khz IF
and two mectl<!mcal li lters secunes 24 VDC 4 amps
for dynamotor 7 '/1.16~t3 '/." . 35 IDS sn Used .
creceec $205. Manual. partial repro: $15.
Prices F,Q,B. Uma. 0, • VISA. MASTERCARD ActeptBd ,
Allow for ShippIng • w,ne for Ne.... 1 ~81 CATALOG

Addren Dlpt 73 • Pltone: 41&1221-6513

FAIR RADIO SALES ,.,. 22
10' 6 E f UU .... . 10> "OS ' U....... OHIO · 4 Sa 0 2

•
•

••

•
I

I

••

•-1 1
Build your own aircraft radios.

...381 FREE CA TA LOG,
OUT OF STATE? CAl l TOll FREE.---- ..,.,

•••
•

•

••

I

•
•

•

I

I
$t.!bsc(.fption

Problem?

Tl\ank ~ou "r>d ""lOY you< SubK"ptlO<l

73 Magazine does no t keep subscrip
tion records on the premises. there
lore calling us only adds lime and
doesn' t solve the pro blem,

Please send a descript ion of the
problem and your most recent ad
dress label to :

73 MagaZine
SUbscription Dept.
PO Box 931
Farmingdale, NY 11737

New Technology (patent pending) con
verts any VHF FM receiver into a moctern
Doppler Rad io Direction Finder. No
receiver mods required . See June 1981
issue of 73 lor technica l descr iption.
Kits availab le from $235. Write for full
deta ils and pr ices.

~'"

P
DOPPLER SYSTEMS
III E. Moon Valle y Drive
Phoenix. Arizona 85022

DIRECTION
FINDING?

model III 16K

$859

colo<
computer 4K

s3'10

I f~\

WfI1 " 101' )'OU,
tr ee CalalOQ

' ...'" 4 ' _~M",_.. ,_ ""'"

,.,. 444 caiITOLLf_U 1-800-545-8124
245A Gfeat Iloacl
llttktlon. MA 01460

lIS' 617 , 446 · 3193

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

18 Bedloro Row
Dept. PR.
London , WC1R 4EJ
Engla nd

300 North Zeeb Road
Dept P,R.
Ann Arbor. MI48106
U.S.A.

University MicTofilms International

this ~lication
is available in
microform

-----------
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Enjoy Satellite TV Now

Better than Gable TV-Over 200 TV ana radio
services . Why waste money? Learn the whOle
story and build a video system the lamily can
er uoy. No commercials. FREE movies. sports
and Vegas shows - worldwide, crys tal clear
reception connects to any TVset . Big (8x 11 in.
book oaoeo with cetets. photos , plans . uts-.
TEllS EVERYTHING! Satisfa ction Guaranteed .
send $7 95 TCQAf! AOd 52 00 1(1' 1st cess (air n\fII) or t.)o

our 24110ur COD Mil (l'def line 1~1 862· 5ll6ll

GLOBAL ELECTRONICS.
P.O. Box 219-H, Maitland, Florida 32751

WITH THESE LOW-COST
2·METER AMPLIFIERS.

............. - -'ape<...~"II-' ,- ,......
_ .,.".. _ hoo< •. 0...- _ ~ _ 'uet>ons
_ IOU "' ..... ,_ ~~,,, _ on SWIl Dt,*
_'n, 0' Df_lyoe ol~
11I_ :l2!i o.oy-.... 10 000* ony ~_. _ ookI f M
k• .,..".. .. , ....'n .n outPut at 350 mol"... ,.. '" """., Ia po-<>
a""" . n ouIP'" 01 ~ WII'to In"", BNC conrooc'", olk>..-. y<>U!
hana·Mld 10be con_'.d ona ~'lICOnrooc'&d ....,Iy
11I_ m 0.,..", up I~ ~ ..." . on f M..,In .n ",pOI ot otOy
J .... , ...,"""'..... ...tln __.2 ...11. y"''''' 30 ....1...
• r-.l tI .,-klI .5 _tl.Cu"on' d,aon 0I 4-S."'PO@ 136
vee
_ ' 15 f .... 15 _ .."" flot 0< SS8 ....'h '0 _ .. onp.d

_lll'~M"'100_~"""""'"n... l'iIl9" _ U . · II a,,,,Ito< ATV. sse Of HI__"'"

",-~II>---......c..- .. . .... ~J5

Communication Concepts Inc.
____ • _ ""'" .... . til" "*-••"

10 METER RIG? CB BOARD
Hv9l" " 40 cn.nnel CB _d. .... In PLLIC. 9W ....p

.../heat .,nk, Rf & rnodul"u" ..<lOrl. 10" mo<el A
1_ connK"on.....d . "e, . t,o o. mak... a 10 ......'e' " 1I
la. d<!'sc"bo!d .n • 13 MlIl<l _.ed, W,th tvo":" «:he
m~',c. 120' ,. tl'01KSOOO1. . ' $9.8 8 each!

ASC 11 ENCODED KEYBOARD
Sand... 720 ... ,pl... ~.ybo.rd. ...,,1> p" ••I1.1

ou lput. TI> ,. o,ce uo" 1>. _ " ..."u"" up to<
PfO jecU nu ....... Ou. t ,m.. ,n 73 .nd otl>.. compu te,
mag'•. Sh WI. 5 LbI, .. ' 1A30126 S39 95 ...

LOTS ".ORE SURP LUS CQIIoII PUTE R
PER IPHER AL EOUIP"'ENT AVAILABLEI

CIRC LE READ ER SE RViCE fOR OU R CA TALOG
T" .on" ~.,.,. .. . Me , v ,s ... / !: w..co .... •
..noo. 0 *4lcoon. 0" c'U" c.," 0 ' •

FRh GIANT CATAlOGo! II
ElECTRONIC BARGAINS -
SPEA KER KITS/COMPUTER MAT' U K' TSTGADGETS
TOOLS/POWE R SUPPU ESI'SEMI'S1T RA~SFOR M ERS
1,000', 01 EI.e, . on", P....' u.. R_ s....... C",d'

wercn uS add more lines in ll>e ne.... IUlure'

OUR NAME SAYS IT All!

Amateur Accessories

~YE VI"'I~G

V....N GORDEN
ASTRON POWER SUPPLIES
ALLI ANCE
MIN I PRODUCTS
AKIGAWA METERS
"'W

The new lInd ACnVE d>N~ In Rict>mond/Tide",ater
10< quah1y """a-teur RadIo ptOducts you k_ and
lrust:

."HYG....I~JTELEX

'OCO.
AIDE N (ne", PeS 30001
ElE NCHER
HAM KEY
PALOMAR

13817 BARNES SPRING ROAD rIS4
MIDLOTHIAN, VtRGINI.... 2311 3 .~

.... ~29 (1104. 7«-3861 ~

CALL 01" WRITE 10< OU' proce on:

"'EYERS &. P"'DDlES COAX SWITCHES
HEADPHONES ROTATORS
MICROPHONES SPEECH PROCESSORS
TUNERS PHONE P.... TCHES
2M RIGS & .... MPlIFIERS CW/SSB ALTtRS
ANTENNAS_HF, VHF MORE-NOW &. FUTURE

We look forwarl;l to quoting you r needs
Ask aboul delivery to the R,chmond.'Tidewate, areas'

7

CODE
& THEORY

16171391 ·3200
206 MYSTIC AVENUE

MEDFORD. MASS. 021 5 5

NEW ENGLAND'S HAM STORE
Stocking Oi$tributor for Ml tar

Equipment and Aeeessories

CLASSES ARE IN PROGRESS
INSTRUCTION FROM NO VICE
TO r:XTRA. CALL TODAY FOR
THE NEXT STARTING DATE!

Human Ingenuity
vs. Human Aging
Human ingenudy Win etlher alted: the aging
pn;N;:e$$ or not.
....1 home. par ticipate ," our studies of !he
chemistry of human aging, For e~ample .

whic:tl cosmetics, Ioocls. vitamins . etc. are
best l or your own unique body chemistry? A
eoectc photographic recooa of a person's
physical changes compared with their diel
etc. might be usefu l iI coordinated by us,
If lhoughtlul people voluntarily devote them
selve s to these and o ther studies we have
planned. as pari of a systemahC: hobby at
home. we moght dlsoover many ItW'QS SOOO8f
than othefwise.
W~h dedication. the resulls 01 your home
II1V9'StlQ al:IOOS. M ill 10 us lor evaluatlOO and
safekeeping , may prove valuable to a ll
mankind.
For Iuflher details, send a self-addressed
stamped envelope to:
The Exact Chemical Institute
Home Science Experiments·
11759 San VICente Blvd.
los ~e1es. Ca~fornia 90049
The Un_ed Sta tes of Amenc:a
Copy,ight 198 1 Edw..d G, ""'PW.

R.adiQ Amateurs
Tempo Hondheld

A,du 1'( '!>·3Ol"12 M~...
( ·. bic/ !>.. u A. "o 1010,"

l ...· ltd hor. i(·

S-L1NE OWNERS
ENHA NCE YOU R IN VE STMENT

.,.,H th

TUB ESTERS ™

P1",-tn, .....d " • •• 'ubo! ."I>!aoomenu

• S·line perform.nce-mlid It. le!
ill He.t di lliPilltion reduced 60%

• Goodbye hard·to·find tubes
• Unli m ited equipment life

TUBESTERS cost less t han IWO t ubes.
and are gua ranleed lo r so long as you own
your S-line.

S-l
S-II
S-2
s-n
~

...... ' ·12
!'i-4·1 · 1•

S-5
"-51

WI.IO
211.10

.lIS."

.15'.•

.1 14."

.15'••

.17'7,,,

nuo
.1 14.1 0

2 \l~'"
.. i •• 1_"_
UfI "'III.
.. i.~ 1 _ Pood

- "'1111
n 110I11 ,....

It IIoIn ,....

2"'1 5 ~.U

...l.h lo tlt l"od

SJ.w.OO

"'.00
1081."

RED HOT SPECIAlSlI

Icom IC2A Handheld :ttSJXl
w~IITOUCtIIonePlOd 235.00

1com1C72OAXCVR ""--00
lcom lC130 XCVR &W.OO
Icom 1e-!>606 Me ier s 420.00
lcomS510ElOW6M 5".00
Icom2KL L",e a, Amp 1599--00
IcomlC260 2mA liM octe ~15.00

Azde n PeS3000 2m 315.00
Janel CSA5 P.eamp 36.50
6ea'cat 220 Scannll< 269.00
Kanl ronlCl FDlICode RelOd8< 360.00
SantecHT1200Handheld 31SJXl

Pnce ,ubre'cl' ro <;ha~ ..,r/>oul nor~.

SASE'o< ot~ RED HOT SPECIALS..... and used,

SKYTEC
Box 535
Talmage, CA 95481

Write o r ph one for
5fH'cs and prien .
(701) 462·6882

~
~_ ... , ; .. , 01 "'~ ....... .... , . _

_ (00. L"''' L'P"'" ""' .. ......,.

. ,.....,.."4o ..,.,............ ..,..,, .....-
17 VIIK'C Jedt.." Rd.San Antunio. TX 7821J

/8(0)531-5405 (512)734-7793 in Texas
. '.0,8, ORIGI."'i

Ben Franklin Electronics
11 5 Y, N Main Hillsboro KS 67063

31&947-2269
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PRO·25 MICROWAVE
ANTENNAS
2.0-3 .0 Ghz

11-I\/URl ......
• Pn-c '~I(Jn ~ S" paraboln n-th- lor
• ~t·.lmlt'~~ aluminum 11't'tJ·hoJJ\
• " lurch "v pvm-r" mount
• .-\11 meta l «m~lru(fI(}f1
• L.I ~~ d,,,,, mbh
• ~Upt'fI Of ~.un

Onl\ 0.1[,;" ')t'f\llt> Co.•mn-nnas orr.', the
'upt'rlo f nl('{ h ,ln'!dl dod t 'I';'drl(JI ptortuf
lIl.ln l l' u r .Into'nnd, rnanut.u tured to corn
'\It'ft I,ll , IJnd,H(h .I t ,I r,...rderural pm t-!

( .II I, "fill' ( lI """ lor OUt doll.1 -I"'t'h

I
I. H ,

10 METER CONVERSION KITS
FOR MOST C.B. MODELS

• Kits for over 300 Models o f CB
Radios

• Low Cos t t ro m $1 0,00
Easy to Install w ith All Instructions
Tune-Up Procedure Alignment

• KITS FOR MOST POPULAR UNITS
Over 5.000 Sati sfi ed Customers

.Wri te or Call Today for Our Free
10 meter ca ta lo g

AMERICAN CRYSTAL SUPPLY COMPANY
PO Box 6J8

W Yarmouth . MA 026 73
(617) 77 1·4634 ... 1

QUALITY MICROWAVE SYSTEMS

"oa
.' .00
35 .00

' .00
15.00

2300 MHZ Antenna

This ontenno is 16. your 1300MHZ down con·
vertor. Design goin of up to 1008. Some o s·
wmbly .equi.ed , Va ria ble voltage, 150MA
powe. sup ply for d own cQnver1on, BV·15V.

SHIP. &
HNOl_

' .00
' .00".".

2300 MHZ anl.n.... only
Pow.r supplV kil
Pow• • lupplV PC board onlv
2300 MHz PC Boord wlDete .

H.M. GOODWIN W5EEY
11421 FERNALD AVE.

DALLAS, TX 75218 ... 393

No C.O.D. Ccnh only in
rno..., ordef or ccnh ief- c....k

Compl.. t. system: 230 MHZ conve.,oo- . anl enna ,

pow•• sl,Ipply. 18'· cce•. !lO' coo . R....dy to hook up
and tu, n OIl. $225.00 PLUS $5 00 sr"wong

'(IP_ ITlICROUJAVE COAP.
....30 .....

!!518· OJi th A\,t'nul' :-Omlh. Ro utt ' I
Corcoran . MN 55174

f,ll··t'l8·8U14

(.111. \\"It' ,,, ,..,.. ro, ,1I /d u lI ,",11tI.lt.I

MICROWAVE
DOWNCONVERTER

RX·2300
WH /Al /,.... TRO O LICTO R} OilER S'~II

• ()uJlity nl('IJI t'ndo.,urt' W/h.HdVodrt'
• Fully d ....emble-d...... ( H .I "I I!
• Tt>ml:N:"rJIUW (ompen",ltl'l;l
• I ow noio,t' pn-amptuier
• ' ,O-d.1Yw.l rr.l lll y

Tht> RX· ! JOO downconverter I., ,I .,IJlt'·ot ·
the-art rnIUOW.lH' tonver1t'r tlMI tomer"
1'JlK) · liDO M hl rrncrcwave "IKnJI~ down
10 VHF . II i .. t"ofM'<:IJll" ..uned lor IInt"·ol ·
.. iJo:hl recepnon 0 1 Jmdlt"ur and TV tranc
m 1....lon.. J nd " ,II d'iv t' {'IIIlt', a VHF rec t'" t '"

or .I crandard tt'lt·v ...lon.

... 311

mocIell ll 16K

com

_ in

u.s. ....

computer 4K

• Covers tOO to 179999 MHZ In 1 kHZ steps wllh
thumb· wheel lli<l.1 • Accuraq 00001% at all ue
cuences • Inlernal "e(luency mo!lulal10n lrom 0 to
over 100 kH l at a 1 kHl rate . Spurs and noise at
least 60dBbelow carr ier . RF output aqustat ne from
5 to 500mv across 50 ohms . Opera tes on t2 vdc
@ lh amp · Pnce S 329 95. plus shipping.

In stock lor Immediate sh 'PP"'Il , Overnight
delivery ava, latllt at utra COSI Phone. 1212)
"68-2720.

VANGUARD LABS
196-23 Jamacla Ave. Hollis, NY 11423

$310

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

Wilt. 100- 'fOU'
,," ~talQg

'''.~._'_'''_e-.

... 4.... tall TOLL FREE 1-800-141·8'24
2'5" Gr.at ROOd
Lltllelon. MA 01460

IJS' 611 · 466 • ) 19)

~:::::::~_$859CLEAN
SMOOTH

BENDS TO
90'

GOT THOSE METER
TUNING BLUES??

NOW YOU CAN ill WH ETHER THAT

SIGNAL HAS DRIFTED. AND WHICH WAV.

BRIGHT. SOLID STATE LEO ARRAV.

INSTANTlV IDENTIFIES 170HZ , 42SHZ.

AND 850HZ SHIFTS .

REQUIRES ONLV + 5 AND :t 12 VOLT

REGULATED POWER SUPPLV.

JUST ANOTH ER ""SI MPL E ~ RTTV PROJECT

" S IM PLE TUNER "

EASY TO USE!
BUILD CUSTOM
CABINETS YOU'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST II

GUARANTEEDI clamp.
'to OlD 0 11 C II£DI T CARDS . no' indo
ALL csceas I N US FUNDS . 95
AU. fOREIGN OROERS ADD 21
$5 .5 0 SHIPPING HI ADDITION _
TO P. R. ...3Je

Z
~!~~CIATES
JU' IIIf 55 Til .IYI.
SlI.1I V'lItIGS , R.I . U ... ...,__---....J

I THE u: BRAKE

BEND ( :
& FORM "-.
.0 6 0 ALUM.
& STEEL I

...SH li.r 0' A/hvri-. 011 1M'}. 114 73 Magazine " July, 1981 161



SS. pll""n.. a Be. '002 0 Ann A,tIOr, Mocll,g&n . S' 06 U S &
Coo" TOLL·FllEE l.coln, ""' &O.O.,.....U, . A,(3' 3)...·.......

master charge
'" ..,. ,

•

We're first
with the best:"

Fanon Slimline 6·HL
List price $1 49.95/CE price '99.00
.Cltann.1perf......s ...... al .....hann.' coall
Frequency range: 30·50. 146-175 !AM;,.
If you don·r need lha UHF band. gel Ihis model and sa.e
money, Samehigh pertormance and features as the model
HLU without the UHF band, Order c<ystal cert~icates lor
eaCh channel. Made in Japan,

FANON SCANNER ACCESSORIES
SCM,,-e Mobile Adapter/Satlery Charger . $49.00
CHB-6 AC Adapter/Setlery Charger .. , ., $15,00
CAToe Carrying case lor Fanon w/Bell Clip. . $\ 5.00
AUC-3 AulO lighter adapler/Seltery Charger $\5,00

OTHER SCANNERS a ACCESSORIES
Rellency"f M400 Scanner "" " $259.00
Rellency" M100 Scann.r,. . . . . . $199.00
R.9ancy" R1 040 Scanner,. .. $169.00
SP50 AC Adapter ". . . . . . . . . . . . . . . $900
SP51 Satlery Charller.. .. . . . . . .. . .. " " , . . $9.00
SP58 Carryinll Case for Baarcal 4-6 ThinScan~ $\2.00
FB-E Frequency Directory for Easlern U.S.A $1 2,00
FB-W Frequency Directory lor Western U.SA $12.00
FFD Federal Frequency Directory tor U,S.A.""" . $12.00
MK350 Mobile mounting kit tor Bearear 350 , $12,00
B-4 1,2 V AAA Ni-Cad·a lor ThinScan' and Fa!"K>n $9,00
A·135cc Crystal certificate , $3.00
Add $3.00allipping forallacaos$On·"" orderedatthesama lime,

INCREASED PERFORMANCE ANTENNAS
If you want the utmost in periormance from your
scanner, it is essential that you use an external antenna
We have six base and mobile antennas specitlcaily
designed l or receiving all bands, Order 1IA60 is a
magnet mount mobile antenna, Order 1IAS1 is a gullet
clip mobile antenna. Order 1IA62 is a trunk·l ip mobile
antenna, Order 1IAS3 is a '4 inch hole mount. Order
11A64 is a'" inch snap-in mount, and 11"'0 isan all band
base station antenna. Ail antennas are $35.00 and
'3.00 for UPS shipping in the conttnentar United States.

BUY WITH CONFIDENCE
To Il'et th.'aalaal dall"ar" "am C~ 01 any scanner.
send or phone your order directly to our Scanner
Distribution Center~ Be sure to calculate your price
using the CE prices in this ad. Michigan residents
please add 4% sales tax, Wri tten purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge lor net 10
bill ing. All sales are subiect to avaifabillty. All saies on
accessories are linai. Prices, terms and specllications
are subject to change wi thout notice, Out of stock Items
will be placed on backorder automaticalty unless CE is
instructed differentiy. Mosl products that wesall havea
manufacture(s warranty. Free copies 0' warranties on
these products are evanabre prior to purchase by
writing to CEo International orders are invited with a
$20.00 surcharge for special handling in addition to
shipping charges. Ali sh ipments are F,O.B. Ann Arbor,
Mich~an. NO COD's please. Non-certified and foreign
checks require bank clearance

M ail orders to: Co m m u n icat ions El ectroni cs :
Box 10 0 2 , Ann Arbor, Michigan 48106 U.SA Add
$7.00 per scanner or phone product lor U.P.S.
ground shipping and handl ing, or $ 14.00 lor faster
U.P.S. air shipping to some locations. If you have a
Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free in the
U.S.A. Dial 800-52 1-4414. II you are outside the
U.S. or in Michigan, dial 313-994-4444. Dealer
inquiries invited. All order lines at Com m un i
cation. EI.ctronics~ are stalled 24 hours.
Scanner Distribution center" and CE logos are trade
marks of Communications Electronics7
tBesrcal is a federally regislered trademark of Electra
Company, a Division 0' MasCQ Corporation of Indiana
f Regency is a federaily registered trademark 01Regency
Electronics Inc.
Copyright 819 8 1 Communlcatlona Eiactronlc a-

Fanon Slimline 6·HLU
Lis t price $169.95/CE price '109.00
Low cos, .chennill', :Joband .GilInnarl
The Fanoo Slimline 6-HLU gives yo<; Si xChannels oIcrystsl
contfolled excitement UniqueAutomatic Peak Tunil>\l Circuit
adjusts the receiver lronl end for maximum sensihvily
aCfOSS Ihe enti,s UHF band. Individual channel lockoul
switches. Frequency ,a"'il8 30-50. 146-175 and 4500-512
MHz.. Sile 2'4 x81', x t,'· Includes Nbber dvcky anlenna.
Orde, crysla l cerlil icales lor each chennet. Made in Japan.

Bearcat" 220
List price $449.95/CE price $289.00
A lrerelt and public .a",lee monllor. Fraquency
range 32'50. '18- 138 AM, 144-174. 420·512 MHz.
The Bearcal 220 is one scanner wh ich can monitor
all public service bands plus the exc it ing AM ai rcraft
band channels. UP to twen ty frequencie s may be
scanned al the same time.

Not only does this new scanner feature normal
search operation, where frequency limits are set
and the scanner searches between your pro
grammed parameters, it also searches marine or
aircraft frequencies by pressing a single bu tton.
These freq uenc ies are already s tored in memory so
no reprogramming is required. The sea-car 220 is
crystanees and features push button programming
of desired frequencies. A decimal display indicates
channels, frequencies and operations programmed
in to the scanner, The seercer 220 also features a
Priority channel, Dual scanning speeds, Pat ented
track tuning and AC/DC operation.

Bearcat" 21 OXL
List price $349.95/CE price '229.00
18 Chen...'•• 3 Sanda. C",.'alla••• AC/DC
Frequen~y range: 32-50. /44-174, 4 2 '-512 MHL
The Bearca! 2 1OXLscanning radio is the second gener'
ation scanner thaI rep laces the popular Bearca/ 210
and 211. it has aimoet twice the scanning capacity of
the Bearcal 210 wi th 18 channels plus dual scanning
speeds and a bright green fluorescent display, Auto
matic search finds new frequencies. Features scan
delay, single antenne. patented track tuning and morel

NEW! Bearcat" 160
List price $299.95/CE price '189.00
,. Chenn./a • 3 BlInd• • AC onl, • Priori",
Duel Scan Sp.ad• • Dlract Che"".1 Aceaa.
Frequency range: 32-50. /44·17 4. 440-5 12 MHz.
Would you bel ieve...!he Bearca! 160 is the least
expensive Bearcal crveranese scanner.

This scanner presents a new dimension in
scanning torm and 'unction. Loo k at th e smooth
keyboard. No buttons to punch, No knobs to turn.
Instead, finger-tip pads provide control of all scanning
ope rations, inc ludin9 On/Ott, Volume and Squelch. Ot
course the Bearcal 160 incorporates olher advanced
seercarreeturee such as Priority, Direct Channel Acce$$,
Dual SCan Speeds, Automatic Chan nel Lockout, Scan
Delay and Auxiliary, All th is performance in sleek,
contemporary sty ling. And at a price so low, it astounds
even us!

NEWI
Bearcat

'00

Bearcat'" 5
List pr ice $134.95/CE pric. ' 94 .00
8 C",.'a' Channa/• • 3 Samls • AC on'"
Frequency range: 33-50. 14/H 74. 450-508 MHz,
The Bearcat 5 is a value-packed crystal scanner built for
the scanning p-otesetcnat - at a price the first-time
buyercan allord. Individuallockout switches. Order one
crystal certtncete 'or each channel.

Bearcat" Four-Six ThinScan'"
List price $189.95/CE prtce $124.00
Frequency range; 33-47, /52-18 4. 450-508 MHz.
The incredible, Bearcal Four-Six Thin Scan" is like
havin9 an informat ion center in your pocket. This three
band,6 channel crystal con trolled scanner has patenled
TrackTuningon UHF, Scan OelayandChannelLockout.
MeasureS2'4 x 61'. x 1:' Inc ludes rubber ducky antenna,
Order crystal certilicate lor each channe l, Made InJapan.

TEST ANY SCANNER
resl any scanner purchased trom Commun icallona
Elect'on lc . - lor 31 days before you decide to keep ~. Illor
any re..son you are not complelely satished, return it in
Ofig inai condition wrth all parts in 31 days, for a prompt
refund (less s~ippinwhandhng char<;/es and rebate creditS) ,

Bearcat" 250
List price $429.95/CE pric . $279_00
50 Cha"n.l• • C",stall•••• Search••
Stor••• R.e."•• Dlgltat clock. AC/DC
Pr/or/t" Channal • 3·a.nd • COU", F_'ur••
Frequency range 32-50, /46-174, 4 20-5 t2 MHz.
The Bear~al 250 performs any scanning function you
cou ld poss ibly want. With push bullon ease you can
program up to 50 channels for automatic monitoring.
Push another bunon and search 'or new 'requenc<es.
There are no cryslals to limi t what you want to hear. A
special search fe alure of lhe Bearcal 250 actually
stores 64 Irequencies and recalls them, one at a time, at
your conven ience,

NEW! Bearcaf® 350

Chances are the police, f ire and weather
emergencies you'll read about in tomor
row's paper are coming throug h on a
scanner right now. All scanners sold by
Communications Electronics bring the
rea l live excitement of action news into
your home or car. With your scanner, you
can monitor the exciting two-way radio
conversations of police and fire depart
ments, intelligence agencies, mobne tere
phones, energy/oil exploration crews,
and more.

Some scanners ca n even monitor aircraft
transmissions! You can actually hear the
news before it's news. If you do not own a
scanner for yourself, now's the time to buy
your new scanner from Communications
Electronics.Cnoosetne scannerthars right
for you, then call our ton-tree number to
place your order with your Visa or Master
Charge card.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilit ies are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal
lations. Almost all items are In stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening arou nd you,
order your scanner today from eEl

NEW! Bearcat"l350
The Ulrlma te Synthesized Scannerl
Allow 60-120 days lor delivery after receipt of
order due /0 the high demand lor this product.
List price $599.95/C E pri c e $ 4 1 9 .00
....S.nd, 50 Channal • A/pha-Numar/e • No
ery.t.' . e.nnar • AM Aircraft and Public
Berr/ea b.nd •• • PrIority Cha"".1 • A C/OC
Bands: 30-50, f 18- t36 AM, 144- t 74, 421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha
Numeric Display, Push a bulton-and the Vacuum
Fluorescent Display switches lrom "numeric" to
word descriptions of what's being. monitored. 50
channelS in 5 banks. Plus, Auto Il. Manual Search,
Search Direction. Limitll. Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic l ockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat" 300
List price $549.95/C e pri ce $349.00
"-S.nd, 50 Ch.nnel • Sa",/ee Se.reh • No
er".tal .ea""er e AM A/reran ."d Public
Sarr/ee ba"ds.• flr/orlty Chan"el a AC/DC
Bands: 32-50, I 18-136 AM, 144-174,421-512 MHz.
The Baarcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a brigh t green fluo
rescent digital display, so irs ideal for mobile
applications. The Bearcaf 300 now has these added
features: Service Search. Display Intensity Control.
Hold Search and Resume Search keys, Separate
Band keys tc cermnrcck-nvioce-outct any band for
more etucient service search.

Save on
Scannel's!
NEW Products!
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211411 ,. 4 SU I" Ii./oI'O l""'~ ,."
,~, " I 0, ...." IW' ,."
401>011101 " I o,n_" IW' ,"
40s0/ 'lOW " • I llyn... " IW' ,. "
21 11A·lIBI I I l~ • 4 St . U( IW' ,"
1112A·l l !>f> • 4 ~ t . t '( IW' ' "211'>Al -1 " • I St . li, IW' S""~ ' "6104 - ) /4 104 " • 1 SU Il< RAI" llOn~ 14. 99
1l4 1-2 " • I SU t f< Il4M lOOn. 14. ~9
Ill.""b41L 10 " 2 ~ht" ~"" l OOn . U.~~

9 lJI " I ~U t l< ~AM JOO." 10 . '19

C.P.U:S ECT.

"'.00
"'00
"'.00
9S. 00
".00

11S. OO
l2S.00

12S.00
lS.00
1S.00

11S.OO
11UIO
12S.00
12S.00
S!.O.OO

lS.OO
"'.00
lS.OO

1\10.00
100.1)(1
IIX' 'A
,1,1(I . 00
12~.OO

150,00
150.00
150 .00
2>0 ,00

65. 00
1'>. 00
'>0 ,00

100.00
JOO.OO
'00 00

1'>.00

15. 00
1'>.00

100.00

11'>.00
••u.....,....,....,
""..,
310.00....,....,
""..,
"''''"...,"...,"'..,"..,,,,.
"..,"..,..,..,

S '>0.00
rs.ce

rce.ee
100.00
100.00

I to N Adapter 6.2 • 12 . 4 (;t<,

Co"p lrr

22~OA DirK!I"",,1 ' ....plrr 2 t o I GIl 1000 b ' 1"" " "'"
22'>38 Di rK ti"".l Coupl ..- l.8~ l a 8 !ii, 10<1B T,Po!' W
22B16 O' rK I' l COUpl e r l . 8~ l a 8 !ii, &d8 TyPo!' ~0I,l

22Sl9 D' rK l1 1 Coupl ..- 1. 4 ta 11 !ii, 10<18 TyPo!' '>IV>
BIOS 01rK t1 1 Coupl e r 1 to 11. 4 Gm lO<I8 TyPo!'~""

Oir K Ii 1 e-ler , t o 8 c..o, 10118 TyPo!' ~

0; r K1I l e-I t r 140 to 'iotIO Il( 1OIl8 TyPo!' _

l lOOli D..KI' 1 e-Itr 1.1 t o 4 c..o, lOIlB TyOt_
22011 O;rK tl 1 e-It r 2 l a 4 G./+, IO<IB TyOt _
11011 Oir K ti ' Coupl t r 2 t o 4 !ii , lOcI8 ty~ ~

11001 0; r K tl""41 Coupl ..- 1. 1 t a l.~ c..o, lOeB TyPo!' _
OirK U ..... l Coupl tr 1 t a 4 c..o, 10118 T,~ ~

eo. . ;.1 "yarld 1 to 4 ()<, leIB Ty~ ~

Ca." .l ",~r1d 9'>0 t o l !il r 1 dB t ,~ ~

22l8O nd.~l t Atl~"""a. I t a _8 2 ta 2 ~ Gtt, T,ot ~MA

• • ''''J<l i".. t a t~Pl' ~ -..:i. ptt.
r ; • ...,. An tn.uar 8. 2 t a 14 . ' c..o, £> dB
W. ' '''l u ' dt

v.r;Ule .lt~tor

Wo rubl. Au...... tor Cl t o 6OcI1
Vui.lble Au _ t O<' II t o 26.S Gt<l
V.r;lblt l t U.....Hl>I" " t o II!IO:lI
hri.lb le .Il_ t .... " to 18O<HI

PRD

60l ·e16
16100

Narda

)(loIl·WI
)00)- 101
J003-30/

lOU·101
U.,IA

""00"
,~,

221]1
120·6
rsc

-oIX _]OI
4014 - 10 r
1014( · 6/
40 1'>(:' 101
I On C- XlI
XlU-2'O

-"

Microlab/FXR

Merrimac

HewieU Packard

,,,,,,
"'"""""'''""",...
.."..............
eeec
"""",."

"""'",,-
""""101008...,,,...,,,

General MK:rowave

ARRA
lH6
.161 4·60,"""
l6M·lO(
""·N

H~."
HtIlI'
U1l
U BI.
14616
J 4()8A
4 1. A
J)62
!l62A
NK29/ A

BH bA
SUIA
H53'.
GSl2A
J532A.....

VIOl
1101
C101
20~1361

1958
18'>8'>\
196C
,,~

""1400\.(,0.[
109J .1
. £ I NS{H[L ENG.

12.4 to 18 c..o, ~ o r l . al t Atte"u.Ior 0 ta (1)dB
8.l to 11.4 G", ~orllble AUtnuna r 0 10 6ildB
~.d ' bl e AIttnuOlar 0 ta 6ild8
Slotted Une .H~ T,pe ~ Adople'
8.l to Il.4 Gt<l ~..hblt Atttnu.tar 0 la SI)dB
7.0S to 10 (;H, ~.rl.ble AUtnu.tor 0 to 40dB
8.2 t o Il .4 c..o, ~ . r ll b l e Attenuator 0 to 4'><18
3.9S t o S.BS CoM, l or i . b l t Attenu.tor 0 10 4'><1B
~rl!<luen(y Mett . S. l ta 6. 1 CoM,
r;,...,. Attt"".tor~

rh...,. Atttn""or~

2692 W.d.bl t Attt"".tor - l O to £>OdB

JOO.oo
lOO.OO
ZOO.OO
100.00
100.00
100.00
100.00
100.00
100.00es.cc
lS . OO

100.00

Toll Free Number
800·528·0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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@ M O T O R O L A Serniconduc~o,.

Toll Free Number
800-528-0180
(For orders only)

The flIt' LIne

MRF454 $21.8 ) MRF458 $20.68

NPN SILICON R F POWER TRANSISTORS NPN SILICON RF POWER TRAN SISTOR

delogned fo r PO"'''' ,mph' ,....ppllC,lIons ,n ,ndul,,, .I. com
merei.! and .maleur ridoo equipment t o 30 MHl.

d O'S"'!""" rc.., po..... , ......p lll, .. ' .pp1 'C'I ,ons In ...d ..>I""I .

co m m"" c . 1."d . m.'eu r , ..dlo ..qu ,pm"", to 30 MHI

• Spec,f t«! 12 !) Volt , JO MH z Ch ' ''CU''II'CS 

Output p~, .. 80 10'1.11>
M,n,mum Gain · 12 dB
E lflC..ncy .. SO"Il.

• $ppcot 'ffl '" 5 Voll . 30 Ml-I , C"" ,"" ,,,,. II0<:1

OuTpu t Po ....., 80 W., n
M,n ,m u m Ga,n 1'1 dB

E It ,c ,.ncy ~

• ~~bl .. o I W ••h\1Mld 'fll!1lO l l lUd VSWR fofR. 'f'dP<lU1 ¥>dVCC

NPN SILICON R F POWER TRAN SISTOR

MRF472
$2 .50

de\ ,gn"d pflm . "ly for ule '" 1" 9"-1'9" ,,1 outpul . mpl,l ,e' st'''''1
Intended lo r u~ on CII""" Band co mmunIca tIons equ ipme nt

o P''' ' ' '"9 ' I 11 "Hil. H'9" bJukdown ~01l4"l~' allow a h'gh
P"'C~n1_ o f up ·modulaToon on AM c" cu ,n

• Spec, I'ed 115 V. '11 MH z , ....., ac. ,.,. ..t 'a 
Pow,.,. OUl pu t ~ 4 0 W..TI\
Pow~, G..,n ~ 10 dB M,n ,m u m

Eff,clet"lCY ~ 65" Typ'u'

- 2
$46.4 S

440 to 4 701«:

UHF POWER AMPLIFI ER MODULE

• S~, f ,"'" 1'1 5 Volt , U H f Ch,,' acle""OC'
OuTpuT Po w.., ~ 13 Wa In

Mon ,m u m G ."n 194 dB

Ha,mo n ,c l 40 dll

SO I!lnlluVO...lPUT Impood ..nc.

Gu..' ..n T'~d S.ab,hT y and R uggoood n....'

Ga ,n Con.,o' P,n 10' Man u • • 0' A u Tom..TIC OuTput L,.f'l CO""01

Th,n F ,1m Hyb"d Cons t'uc lOOn G ,. .... Con~"'nT Per l""m....."

. nd R, I, . boh l y

dM,9f'M '0' 115 .0" U Hf POW"" ...."' , ' ,', aP(>l OC: .. hons .n
,n<l....U ,..1 .ond com......'c, ... f M "lU'P"'"'n. DP"al 'ng Irom 400

to 51'1 MH z

MHW710NPN SILI CON RF POWER TRANSISTOR

• Ch.. . acl,.,."ed 10< Sonql, S"kfWn<l and L"'9"Sognal Ampht ,~,

A ppl oc:.." O". U I,IIl,ng Lo.... · L e~el Modu lll ,o n .

(1e< ''I''ed p"m.."l y 10 . u.~ ,n .,ngl~ I,d~band h~.., amph f ,~,

outpu t appl ,c.. ,ions in e. I ,,~n, band an<l oth~, communoc:....on.
equ,pm~nt ope, ... .ng to 30 MHI

• Spec, 'ied 136 V. 30 MHI Cha'act~"U'cs -

Output Po.... ~, ~ 1'1 W IPEPI

Min ,m u m Eff,cienc y • 4 004 (SS8) •OuTPUI Pow~, ~ .. 0 W (CWI

M,n ,m u m Eff ,c ,~nc y • 5O'!l. ICW I •
$S .OO •

M,n ,mum POWIH G .., n · 10 ea (PEP & CW I •
•

• Common CoIlec t o , Ch"''':I~",.. t 'on

MRF475

Tektronix Test Equipment

Tubes
",. • .oo """''' ' LI t 00 .".. 'Ul"
)·'>001 'Of,OO "",- '00 00 " ,. '0 ,60
), ' 0001 , . 00 '0''''''''' sse.oo OJ., ".00III'.,..... ,. ' 0 ' '>0000I ' Ill , OO "" .. .
' ''>000'1 '. OO

:: ~ :...
.oo . ~ .. "...... " .00 " oo .., .oo.."... " ."... ".. .... " . I~

'-1- . oo .,,\IX, ' '-'10 ,- 11.110.- II.... ~ll.I1,... ".oo '- 'O. 1Ill.- ,""'" ,.. ... ,oo -, ". 00,- " ' , 00 •• , oo ". ....- ,oo t", ,Z. " ... , "...zo,oo", .. oo ... o . .. Ill.'"
".•new '11 00

_.. .. oo &I'0'Il0\ 1IZ ~oo.."..... W. .". ,. •• ,." ....- , ., 00 .".. •• ,,,,,,",,, ,.oo
",,- IV, III " '<.aJ",,"," ,. - •••- ••

•
"•••..,
'"'"..,••."""0...
•
"""..Ill""
"' ,, ~..~..
'""' Ill,n
co,,.
WOO......,.....

. 'd..."" . ,,' 0." " .. '"
0..' T,.<. "., I.
' ' ' ' . . .. lit "" I.,-,'".".. ,.
T, .." " .. 0 , ..,._ 0 ' ... ,.
•,.. 0.,. g, ,' ...... . ' < "., o'
,... , ... . ' .. I. ' . , ,., I " --'
• ,_ g"" ••"'. 0'.. I.
'-""' .'t .... ......... . ,",,'" lit '0 ,...,
"" D' '' ''•• 0'.. ,•
g"" ., ~""' .. , . , ..., 0'.. ,.
1\000 ' , ,'.. 0[ , . t'~ 0'.. ..
'-"" '- ".. ,.\00<,,,, ""0 '.,., , t. ,..., "" ,•
"" "'" 0'" ,.
,_ 0' •• "

. ..... "" "'9' "' " ".",""., T,,,. 0'.. "
"9' l'o'" DC 0" ,...,,,.1 oJ .. "
... ....... DC D" ' , ,," '" " • • "

' ''' 0' .. ,. ' " """"" ... .n , . _,-... .... _.,..- .' ..''''''
, __"" .. l><r to-"

"" '-'" _ h"...
e--, ..-- ..." . ...h_ _._

' - , ..-", tovn, ,•
DC ,. , , k _ _,

DC to ' 1 k _
OC to 'lOOo' I'.... ' . " _ •
OC to ' 00<1 1<_ •• " _" ,

\ "(>'
120.00...
~oo

1lO00
.. oo
.oo
'n ..'..
"'."~oo

~oo

~oo

'''''''.00OOoo
oooo
". 00
" .00
Ill . '"• oo
.oo
• oo
'1.00
.oo
.. OO
Ooo
•.oo
~' . OO
1'\0,00
• .oo_.oo

_oo
ZIIl. OO
ZU OO
~ oo
Illl ,OO
l OO .OO

Scopes with Plug-ins

... " lit , . ' '''''' ,, _ " " ""., , ••• • '" ,..,_, ,_,'... 0' , "no "...... " " " . . .. . _ ..

...' .. .. , _,""" . .._ "_ . ... . 1.. . . .·' _""' .''' ."" ,.',

... , .. .. .... , ,,_ " ' " '" ... , , . .. . . ,. 0. •••' ''' , .

_ oo
.,.....
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Z Toll Free Number
800-528-0180

c1cclr0'l'C~ (For orders only)

FAIRCHILD VHF AND UHF PRESCAlER CHIPS RF TRANSISTORS

""""'" J50 MHZ Pr.,.;.... 0 ••..,. by 1~ 1 1 ."" "" PAICIE "" PRICl "" .OOC<
~H9 1 OC 350 toIl-il Prnc_ o.Y,cle by~ "" .."'. 561 SI!> OO ..sese $8 .1!> Ill""$5/) "000
" CWOC 650 MHZ PreK_ [loYldt II, 10111 "'" 2N l562 "" 2"'Y>ll 1185 MM1~ "'''
lIC9I DC 650 MHz P,ncaler Do " de by 5/i; "'" 2"11692 "" 2N~7 22 .15 MM 1!63 ,.'"
" COX><: , GHI Om<,le by 2481~ Prese.'" ,,,., 2N169J 15.00 2N~1 '" MMleol ''''11C1OOC 600 MHZ F hp/F lop * ,11'l <eH I 12 :)(l .."" 4500 2"15&12 10_~ MMl1lO2I2N~2 ''''
11C~DC Eel veM ..a 2N28M JA ... '" 2NS&63 15.82 M""l0l '"11C••OCIM~4 Ph..se F,oq ue ncy DelKIQ' ", 2"1 2816 1235 2N~5 '''' MMIM I 15.00

11C2eOC/MC4024 0..&1nL " eM ", .."'" 2500 2"15764 27.00 MMI6ee 17SQ
l1 CQ6OC UHF P,escal" 15(1 101Hz 0 Type Flip/F lOP 1230 2"12'921 '" 2"15842 8.18 M1ol1\M3 ''''llCO!lDC 1 GHI Coun t.' O.. 'd. by • "',. 2"12941 1835 2NS649 21 .29 """'" ,'"
ll CQIF C High Speed O..al !)-a ,,'pul NO/NOR Gal. 15,40 IN,,", ISSO 2"'S662 5191 """'" ''''21'\129019 "" 2N~13 a.es """"" a.aa

IN_ '''' 2N!>922 10.00 MMCM'i18 "''''2N3287 .'" 2N!>9.2 .800 MMT72 ,n
2N3~ 1,1~ 2N~'iU 892 MMT7. 1.17
2N3301 '" 2N~~~ 1238 MMT2Ml '"CARBI DE - C IRCU IT BOARD DRILL BITS FOR PC BOARDS 2N3302 '" " .... 1.&11 MRF 2. ~ " '"S," 3~, .2. • 7. •9, ~, . 52 S2 1~ " .... ... ,,- 7,7. MRF2H "'"5'1. 53. ~, ~5. 56. 57. 58.511. 61 .63,64,65 '" 2N3307 12,60 ,-, 1 0,~ MRF~ u .•s

5'1. 66 '" 'N"'" '" ,-. 1l ,30 MRF.20 "''''5'1. 1~mm.I .5mm '''' 2N337$ '" '''''''' 1323 l,IRF.!l(I 11 .8!I
51,. 320 rnm ,,. 'N"" '" ,...... ,,,. MRF.!l(IA 11 .85

C RYSTA L FILTERS; TYCOOO1 ·1tMO u mtl aa 21~F
2N3155 '''' '""'" 1 15 MRF.~ 2183
2N3818 '''' '""'" 11. 17 MRF.5olI "'''101 ...H, N• •ow B¥Id Cry$I. , F,U.. IN_ ,.. ,..... 20.11

3 d8 bIond* 'd'h 15 ktil m,n 20 d8 bIond*,eI'" 60 ktil min ~ d8 _ *,d." 1!l(1 2N3866JAN '" ,...,,, ""ktil m'n 2NJ8li$JANTX ... 2N813l1 20.15 ...RF!l(I2 ...
U1h....te ec e e InMfl'on Ion 1 Od8 .... . R,ppIe r 0 d8 ~. C.0 .. 1- 5 pI 3llOO "',." ". 2N8I!1e "'" MRF5O<I '"~m. S5'i5 2N3ll21 1210 MRF!lOll ."
MURATA C ERAMIC FILTERS 'N"'" "" tolRF511 8.15_. Sf 8 ·. !I&l . 55 ktil 1200

2N~n '" ,...... .5 11 tolRFlIOl ''''2NU35 '''' 2~~PT9195 18 00 tolRF51 11 21.82
CF tol .~E .!>5 ktil '" 2N.21U I~~ '''''''" 1200 tolRF~
SFE· 10 1 10 1 "'ti, ,.. t ."

2NU27 ,.- 12,00 pnUl8e ''''2N.951 aea ..." "'" pn511A ''''2N495ll '" ""'" '''' PT..e12 ''''2N4'i5!l 2.23 8LY56&C "'" ....ae ''''
TEST EQU IPMENT - H EWL ETT PAC KAR D - TE KTRONIX - ETC.

2N4g18 l'i.oo 8LY568CF "'" m,.. ''''
H_I." P..,k..d; 'N"'" 12.31 COJ.6\l5 15.00 "'". 1012

2N5108 .", HEP16lSJ01. ." "'". 2. ,30

eoec 10 me to 480 me .l uV 10,5'0' in'o!lll ohms Sillnal Gener.'a< ecccc 2N~1011 ." tiEPS3002 1130 ...,,'" n10

","0 10 10.20 me ,1 u 'o' 10.5'0' In lo!lll ohms Signal Ge ne'alor scccc 2N5Hl0 3.11 NE....." "" S01Qot3 ''''6 12A .!Ill io 12.30 me .1 "v to , ~V mro so ohms Signal Gene ral or 7!l(1,OO 2N5179 t ." HE"..,.. ." S01l16 ''''61 .... 900 10 2100 me. Signa l G'lneralor eoo.oc 2N51M '''' HE"""" 1\1.90 S01l18 ''''61M 1.6 10 . 2 Ge Signal Generalor .00.00 2N5216 . 7 so HEPS3007 2.95 SOH19 ''''6168 1,8 10 .,2 Ge Signa l Gene..lo, scooc 2N5583 .~5 HEPS3010 1I ,:W

61 8... 3,8'07,2 Ge Sillnal Geoeralor eoooc 2N~589 '" HEPS!l(I2& '"618B 3,810 1.2 Ge Sillnal Genllralor eoocc HP35831E/ TRWMRA202J. 1.5 . 2 !l(1

''''A 7 10 1I Ge Sillnal Genera lor eoo oc HKTM1Qot "'''' 40281 10 1lO

seae l,I lerowave TUI sel soc cc Mtol1500 "'" ..,,, 11 1IO

"" 10 Ge 10 15 Ge Sillnal G"n,,'.'o< zccoo .."" '"
CHIP CAPACITORS

", 21p' ,,,,,,,
""'"''w. c.n IUpply any "" "" '....' ._,

22pl "'" "",,, ,- ,
. ..ue chip capac. 27pl 47pI ,."" .,.""

.... ,I.c\'I;
" 0<1 yOU ...., .-d 33p1 ","' mo' ,""",

'" 225 10 400 me AMif... s.lln&1G......,o< rec.co PRIC ES ",,, "'" -, '-'
"-' I to 10 UII • 1p' "",' -, ,.",..

...f 5/VR. Unl. ......, Specu""" Anal" .. * " n I .H, '0 21 5 me Plull in rzoc co 11 ·!Ill '" """ """" ""', .""",
I\ItlIH;

~1 . 100 .. ' 50' 1lOp' "'"'' ....'
llR&:)O- loo TWT Ampt,I,.. 8 10 12 . Gc 100 * .111 40 ClB lI/01 n ."'" co

101 ·1 .000 es 12pl '"'''' 51Op' ....'
1.001 uP .. """ "'"'' """ """"...... 12pl "." ""''' .010...1

2038I2U611102A '..' ,.", -, 01211'11
C.htlr.'e<l OI~.y * .,,, .. SS B Al\llyS'. l,IQdul. and. 1010 '50' ..", """ 015n!1
.a me S"''\II. T_ S'n" ....,' .. ieocoo '''' ""'" ."""" 01eml

YOUR C HOIC E $4 .99

ATLAS C RYSTA L FILTERS FOR ATLAS HAM G EA R
5 ~2·2 711
5595-21181U
55\l5·5O(lIolICW
5595-27LS8 YO UR CHOICE $24.95
5.595-VUS8
56.5·2116
90USBiCW
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z
e1ectroJUc~

Toll Free Number
800-528-0180
(For orders only)

1900 MHz to 2500 MHz OOWN CONVERTER
This ,eceive, is tunable a ran ge of 1900 to 2500 me snd Is intended fo r amateur radi o use. The local o sc i ll ator is vo ltage cont-cuec (Le ,) making the H ran ge ap proxi mately 54
1068 me (Channels 2 to n
~ig::gS:~~ ~~i~C~~~CITORS 13..::::::::::::":::::"::::::::::::::"::::::::::::::::::::::::::::::.::::::::::::: :::::::::::::"::::::"::::::::::::::::::: ::::::::::::.::::::::::::::.::::::::::::....:::::: ::::::::::::::.::::::::::::::::::'::::':::: '~:::

ALL A FORASS EMBLY........................ .~" ,.
PC BOARD WIT H AU PA RTS FOR A SSEM BLY PLUS 2N6603 , , , , , " :::::::::::::::.:: :::::::::::::::::::::::::::: ..., "

PC BO ARD ASSE MB LED AND TESTED ,............ . ,,............. .. , , , :::::::::::: : : ::a~:~
PC BOARD WITH ALL PARTS FORASSEMSLY, POWERSUPPLY AN OANTENNA. " .." $159.99
POWER SUPPLY ASSE MBLEO AN D TESTED., , , , , ,_ , $49.99
YAGI ANTENNA 4' LONG APPROX. 2OT023dB GAI N......................................................... . $.39.99
YAGI ANTENNA 4' W ITH TYPE IN. BNC, SMA Coo " eclo,) , ,,, , ,$64.99
2300 MHz DOWN CONVERTER i"cludes con, erl e, mounled i" a" te n"a. powe ' supply, plus 90 DAY WARRAN TY "...................... $25999
;~I~:Z D~';:;'~20NiERTER H~R I I . wi th dish a" teMa, plus SIX MON TH WARRANTY ::::::::::::::::::$200:00

1 1 I" rcot enu ( dB norse t lgu' e) , " ..,,,.,.,,.., , , $299.99
~~~~~D~~~~~r~~~;~~'~~BL~o i se t igU 'e) , , , ,................... . $.359,99

10dB Noise Figu' e23dB gai" I" box w il h N con" I" pul F conn Output. ................................................................................................... . " ."".... $149.99
7 dB Noise Figu,e23 dB gai" i" box wi th N Con" I" pul F Con" Output. ............... .$169.99
5 dB Noise Flgu ' e23dB gain I" box w it h SMA conn InPUl F conn Output. ,...... .$189.99

DATA IS INCLUDED W ITH K ITS OR MA Y BE PURCH ASED S EPARATELY . ,..15.00

Shipp ing a"d Handli"g Cosl:
Re<;e"e' 1I ' l s and 51 50. Po...e' Suppl. add 52.00 An t en n ~ ace 55 00, Opl lon 112 add $300. Fo, complele s,Slem add $1 50

HOWARD/COLE MA N t VRO CIRCUIT BOARDS
DUAL CONVERSION BOARO $25.00
Th,s boa,d pro. ,des convers,on hom Ihe 3 7·4 2 band h os t to 900 MHz ...here gain anc ba ndpass I llte" ng a'e pro..ded and. second , to 70 MHz The ooa ' d ccora.ns both local
os c> llalors. one l>.ed and Ihe othef .i...~O l e, and Ihe second m " e' Co nso rucnon rs 9 ' eatl y s,m pld led by Ihe use 01Hyb" d IC am pi llie" 1o, the gaon stages Ba 'e bo a'ds cost,,,
41 pF CHIP CAPACITORS 56 00
Fo, usc ... ,m du al con. e'soon Ooa,d Cons IS ts 01 6·47 of
70 MH'IF 80ARD $2500
Th,s c "cu,t pro..des aOout 43 dB ga.n w,th 50 Ohm .npul a r1 d oul pul ,mpedance It '5 <J es ',Il r1ed 10 d ro ve Ihe HOWARDICOLEMA N TVRO Demodulato, The co bcaro band
pass hl te' can be tuned 10' band...,dl hs between 20 ar10 35 MHz ... ,th a passband "pple 01 less than ", dB Hyb" d ICs a' e us ed 10' tile 9a,n stages Ba'e ece.cs cost $25

,01 pF CHIP CAPACITORS $7.00
For liSe ...olh 70 MHz IF Boa rd Cons,sts ot 7· 01 pF
DEMODULATOR BOAR D 54000
ThIS cucwt t a ~es Ihe 70 MHz cente' lreque r1 cy sal ell, te TV ",gnals ,n tne 10 to 200 m,II"oll range, deleC IS Ihem USing a phase loc~ed loop, deemphas Oles and 1lll e's the
'esu ll and am p"hes the 'esult to p,oduCe Slanda'd NTSC Vi deo OIMr ou tpu ts Incl"de the aud'o sllbca' ''e' , a DC . ollage p,opo <1 10nal to Ihe sHengl h 01 the 70 MHz s,gnal.
and AFC , 0 l1 age cente'ed at abo ut 2 . o lt s DC. The ba re board COSI $40,
SINGLE AUDIO $1 5.00
r ms cucvu ,eco.ers the auolo s,gnals Irom the 6 8 MH , I'equeney Th e M,tle' 9051cools are tuned 10pass Ihe 6 8 MH i scbcaroe- and the M' lIer 9052 cc« tunes 10' reco, e' y
01me audIO
DUAL AUDIO 52500
Dup l,cale 01 Ihe songle aud,o Out al so co verS tne 6.2 range
DC CONTROL 51 5 00
ThlS cucu<l conl rOIS the VTO's , AFC an d lIle S MeIer

TERM S:
WE REGRET WE NO LONGER ACCEPT BANK CARDS

PLEASE SEND POSTAL MONEY ORDER CERT IFIED CHECII, CASH IER S CHECK OR MONEY ORDER
PRICES SUBJECT TO CHANGE WITHOUT NOTICE ALL RETURN ORDERS ARE SUBJECT TO PRIOR APPROVAL BY MANAGEMENT

ALL CHECIIS AN D MONEY ORDERS IN US FUN DS ONLY

ALL ORDERS SENT FIRST CL ASS OR UPS

ALL PARTS PRtME AND GUARANTEED

WE WILL ACCEPT COO ORDERS FOR $2500 OR OV ER AD (l ~ 2 50 FOR COO CH ARGE

PLEASE INCLUDE S2 50 MtNIMUM FOR SHIPPING OR CALL FOR CHARGES

WE ALSO A RE LOO KING FOR NEW AND USED TUBES
TEST EQUIP ME NT, COMPONENETS ETC

WE ALSO SWAP OR TRADE

FOR CATALOG SEE JANUARY, 1980. 73 Magal ,ne, 10 Page s

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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RCA Cosmac 1802 Super Elf Computer $106.95
Compa.,llilul"e$ be10ft you dea6e 10 buy any plus llllll . mel. ru• .••It, I""", memory pro-
olher OOlTlPlller There IS no oll>el C(WllPllter on Iecl . monllol ",1ICI 1fI(l 1lll9te step Wge. on
ee mtr1<ellodll' N ~ 1II11'1e dO!SlraDle bene- OOlIrd llisplays JlfOVlllI outpU1 nl opbonal ltl...
~1Solfles.- EJItorsohldemoney TheSuper .... 10. Mel,", There IS a 44 pill SWldard
E1 IS a sm.k songIe 00ifIl ClJI'I'(lUW lI\aIl CIOeS connettor $l(lI1llf PC CItds Illll aSO pIIllDlllllC'
lIIItI'/ IIit I\OAOS. h ,. an e" '1M aIIllClU* tor tor slot tor \lie lNesl Suoer ElqNtISIOll Iloanl
tr..-.o Ind tor 1""""11 JIfOrI'''''IIl.'' _ lIS ~ supply lnd .soekl!lS tor II lC's ... It-
~.... Ind rei ~ IS asoIy I qI 1., tUlelI .. llepnalplusoMUollllll'Z1PQ onstnoe-
.,11'1 .etili-.J MI I t. n il laIle. ASCII bon mnoal oollod'i.- ncludes _.ell P9S 01
11,1 ".. ........ ' I r ••. etc. IOftwn lito n:UionQ I _ oIlRsson& III
611hn ,au buy...... SlNll aJInlRlW, _11 hdp gl!l ,au sQI1Id Ind I _ ~ Ind
ordudes fie "*-'11I~ ROM moMCf. glilJl/llCSW1IllIG""W ......,sdlooIsnl .........-
SQIe Ind Mode lhlNys Sn;JIe _ llpocNI 5lDeS ... Usn:! fie Super Er•• courseof study
a:Id"," tUpIays. Po-erSunJf'I,AudIO Ar!I(IklIIl' OE M's use IIIllf hlWIglnd R&D.
and Speak.-,~ soWIe(I tor Illlt ·s, Real C05l Renoellibef . _ lXIllIOUIWS criy' 011. Super fl
ill III 1~~. Jill documenll!lOll tlllluresl! IlldIbonII cost or notII all.~
The s.,., f l oncUles I flOM monotor tor JlfG- 1Iel.. ,. Illy, s.,. fllill $1 • .15. lIiIIII
QllIm IoIchog e(I,b''II''d clleWllOfl """ SINGU atklteSS a,t1Gf1 sa .95. Low . 11ress a,IIDl1
snp tor Jl"l8tIm debull'lling whlCll l$ IIOt In. $9.95. Curtom Caal"" 1 ,111 dnllellllld labcllell
clud8cllll othersat lIle same pncc. WiIrl SINGLE plex'lliass troll1jW1e1 124.95, All metll fxpatI.
STEP you can seejre micraproccsSOf clllP opera. son Catllnet. pamTed and Sll~ screened , Wllll
hOQw,th the unlqu. Quert addr!i'SSInd dil\l bus room lor 5 5·100 boards and powe, supply
displays hI,," , durtnQ and .1t0l' e..eculing m. $57.0lI. IlICad ..nery Memort SaYer III $6.95.
SITUCflOns ,Also, CP\l modn:ocl iostruclioo cyde All kilS ¥Id optlOllS also lXlmplete!y assembled
are lIeooded and di~ayed 00 8 tED ind,cators IIld tested
M fiCA 1861 'ideo"iCI cl\ljl1l1ows you to Qunlllltl , I sottwiUI publu;:atiOfllor 1802 com·
OOMICIIO youroom TV lII!h an ....JCPI"$IYI"'Cleo puter ustfS IS. in'i11111111 bJ SUbscr,ptlon tlll"
mo,,,"*" 10do\llllPlQ and pne$. There IS. S12 00 per 12 ,",," SoAgle _ Sl 50 e-
..... """ lIdud ed tor MlIn;I your oom sues 1-12 bound S16 SO
_ or IISIlllI "*'Y musil: Plty.'1S iIlItrIdy T"" Elasoc C lilt Sl l.Ol . on ROM S38.•.
_Ill The~~ltIIYlIIIsotllUSllll 0fIQI'IliI E111ul \loItl:I S14 '5_ 11112 ..... . ;
10 """' rtIayS kW eonIrOl PUfPO$I$ Morn Video GIlipha $3.51. GPes Illll Musot
A2• ..,. ItfI kI' ~ Ildudes 16 HEX lIey$ $3.•, 0lCI a.... fIf* $551.

Super Elpansion Board with Cassene Interface $89.95
ThIs I$ InIIf III~ '-, ThIs boiItlIhIli POOnls ca'l1II USIIl*'" lit feIIISler $in"! lealln
been desogned 10 IIlow yw to <lIa:l1 I'lo* you II~ JIfOIIIWn Ilu9S qudlly . .... IoIIolo ""'"
.... ~ oplIOnIll no. s.,er f ql...... .... $InQIe step "you F\II'I Ihc s.,er fql.....
_ .. wtaI 41 " kM' ",.. FlAM tully Illdress· Ivar1 and~ IIoooItor lIIe moo1or IS up and
Ible l'l'(1tIere on 64ft wrth buoII.... lrlIIITlOl)' JIfO" ruronmg at Ihc pu$l'l 011 llullon
1eCI and I _otlI llIIlIrtxl . ProotiSIOfIS llin'e OlIler on board options mcble ~II" IIIII'U'
been made lor ill other opbons on lI1e same InII 0"""" Pofb "'11'1 lull lII...,sIIIh ~
boardand ~ litsn8ltty Into lI1e hardwood cabtne1 . lkl1l asyconnection atanASCII keyboard 1111l'le
iIklnlls ~e the Su~er U Theboard mdudes slots Input port . flS 232 .IM! 20 mR Clirmll too~ lor
lor up to 6ft 01EPIIOM (27M. 2758, 2716 or n le1etype ()I" other ~ e';'CI ale 00 bOiI r~ and ~ you
2716~.nd IS tully soeketld. EPROMcan be used need more memory there Ire tw<l $,100slots tor
torlhlmoo ltorandTIOY~Clll"oll1erpufposes , static RAM or y~1IO OOIrds Also. 1ft Super
" II SuPOl' 110M Monitor $19,95 is in'aolable IS Monltlll" ~1SlOO 2 .,Ih mIlO dl"Jli!l" lor tuQ capa•
., on boIIrd opllOfl ,n 2108 EPROM whICfl hili b*ty dlsolay Wl\l1 Tiny 6asoc and I Yllleo onter1ace
been PfliJlfogrwnmed Wlll1 I Jlfogrllll loal*/ boIIrd ~II"I IO F'ertI $9.15. liS Z32 SA.54.
editor and .ro< d>eckl"ll mu/IJ hll eI$$IlIt m 20 "" Iff 11.95, $·1110 54 51. A 54,..
nrad lItI1Ie sottware. (, eIocatabIe~ !lief " ... "'" nbbon cIIIIe IS MiIIIIII II
IOOlherPdllstleITllmOuesl nlACluOeSl1ilIlSter $15.25 tor MSJ COl. ,ect,o..~ \he s.,.
SIII...:I readout . block _ ......t,...:I ElI n lhes.,. f .. . ...... ,
"'Cleo gllCl_ dnwel' *'" bIor>Iang CIAOf .~ "-""'" IlJl tor lie COlllIII!I syUo!m (_

Quesl uper Basic V5,O . IoIuIi-¥IllIPoootr~ I ,
A"............,"fI!f'SIDI'I 01~ ... IIOW sene ~. __ 1OIll. llIM;. __ ma-
,Ya,llble Quesl 1i11 Ill e l,rst eomp.any d'lIoe IanQuiI9t \If'llQfIffl$. Ind _ "" $IiII!-
wa1ol• ..,. 10 1lIC>' lui SIll Elasoc tor 1802 ments . IuncDon$ _ 0I)ii ......

SJ*n$ A co..~ !Ilnr;lw)n s.,.r lisle by ""'"' IlllfI)Oed II$let oersoon onctuclona ,...
Roil c... oncIuclInl;J pPfIl~ty ....... n CSSIfl!OiItI IIIIIIIIIIlIlI ........
1,th $Clenhlot notatiOn numbe, range Also . an hdusMI user~ r;omn'IIfl(I
", HE") . 32 brIln1egief ",2 , iTlllftJ l)m ~brirv

a117yS ~lflOl1lll"lyS strong m."pul.llon , tIS· Senal ana f'arIllIli iO IfldU(le(l

Ohio Stientilit Compulen SuIMl' Ila$iGDlI casselhi $$5 ,00 ,

CIPSelles 2 5455.00. li~e an Apple It IIss than Ell II Adapter KIt $24.95
halt the price! CIP MF Se ' ies 2 $1199 .00 . P1uQsintomllprOl~,oQ 5u per m .4and SOpm
Mm,lloppy ~ersio n w;lh additional RAM/flO M, piU S 5-100 bus e~p anSlon , (With Super h .
Complete soltwlle I nd pe" pherals aYl ilab~ , plinsion) Hi(lfl and low addr!i'SS dISPlays . slilte
Send !Of tree brochure and mode lEO's op!lOllill SlI.III.

Gremlin Color Video Kil $69.95 SuperColo,S.lDOVideoKlt$129.95
32 • 16I~ ¥Ill grapIHcs. up 10 8 E.opano)IIIle 10 256 . 192 hf9h resoIubon ooIor
COOrs...m 68017 c!lCJ : 11( RAM It EOOll Plugs graphics. 68011 ",m III (bplIy modes alfllllU*
If'I!O SuoIf EI.u pill bus. No IIOQh res .gllCOAtS toodloled. Memory IJIIlll*l 11( RAM eqlIIlCla--
On boIrd 'If ModuIIlof I(fl SA .'5 llloto 61( 5-10011us 1802.1IOlIO. 8085,180 Me

1102 161( Oyumlc IWII 0: $lU.1lO ~";';'~"~' :";';'='~'~'I U4U... ,fltll' Ml r, il~lll2ll IWiJdIfl rel>tsIl"'dodIs.,..104 ....- .
Yil1'11O__ Idlf 16K flAM $13.. e.... I.a

r lOlf '"~.ea- SIS.. (P I I.
... •... ..... ...,. ....." Cu- .-wl
we. H) • .1 $-1110 4-SIIiI ( ..1.,. S ' .M 110Z n., 111M: &.fa Ii... Sl'.•
S..., MiII.itOf VU S-W U*", $15. s.,. ..... n ..2,ls-aU. .. m .•

NIC,d 8aUery Filer/Charger Kit
Opens SI'IOfI«l eeIl5 lhlt_'11lOlCl adIirQe
InlIII'*l ctwoes IIwm lCI . III III 0llI 1lI ..,.,.
~ IfId nstn.IcbOnS Sl.ts

Rockw,1I AIM 65 Compliler
6502 llI5ell 5lllOIe bcMnl ....... ASCI~
.-.cI 20 o:IUM hm'IIl JlfI*o' 20 * ..,.....
""*'C~. ROM lIU'Ob'. Uy~
Solllt5 .1' . 4>\ verSIon SA5I ...KAswmble.
115.110. 8Il6iso: ." ll'_Sllll.•

Speo:JlII SlllIII~SIM tor A1M65ISSe1Tl .11
"- '5'.01.~ A1MEi1i .. IIIn llnIbse
. ,m power supply SA99OG. Molcled plastIC
lIOdosure ID fil boll A1M65 InlI power sulIIll)'
$47.50. Spegal~ Pnce 41( .lJM. 8K Bas>c.
pow" SUOPP\' , u tlonet sen.OlI .

Al M65IKIM/\/IM!Supe, f~ 44 pin tlqlilllSlOO
tloard. 3 female all(l 1 ffi(jj" tlus Board pills 3
COOnedors $22.95.

60 Hz Crystal Time Bue Kit $4.40
CcnverIs d'Q'liI dod<s lrom /Ii:, ~ne 1~

to ayslil nine bise OulslinlollQ iCCU'iq'

Video Modulator KIt S9.95
ea-l TV tel rIO I hqI~ IllCOIlO" .. 0
IfttIclw1g IISiQIl ~. ... • 'lIA nstrul:

Mulll-,on Computer Power Supply
h 5 ..... ,, 1&< S ..... ' 500 15 am(1. - 5oIr
5 IrI'I(l 12'0 5 iIJIP · - 1<"1 011_ · 510, '"lh

n "9..... ll.e Sl' '-II5.KIl_ cNssis
&'ld.~M3,t5.Add$4 oo~ KIl
01~ 11• ._ . WOOCIOl.' (:llW $l t .•.
Sl.!lI~
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_. .. - '. ,...- •• _..- • ..- _. ,. ,. ...._- •• -"....,,- " .. . '. _. .. - ••• _w ... •• - - _.

'woo • ... " -- .. - .~ ..."'- •• --- ~.
"' ''''' • ,.'. ,. -- •• -- ." ,,,..- •• .._-,,- •• ,..',.. •• -- •• ...,......_- •• -- ••,,- • ,..'.,. • -- ,. ,,-- •• ._-,,'... • ,.... , :: -- ,. - ,,'<l_ •• -- ...
'<I'l" .. ,.... -- ,. - •• ._- ••,- •• ,.."" .. -- ,. - .. .. ,,,'.... " - _..- • ,- .. _.• ,. .. .. '. ""- •• ..- ...- • ,- • '- • - •• ,.,"..- •• ,,-_...- ,"
""''' , ,- .. - • - ". " .. "... ",- • '''''a • .. •• ..'-- '....... ....... ,._.rn "",,'" • ,"'" • - ,. ..~" .. .','" "" ,...... ....... ".... • .- •• ,- • - ,. -.. ". ,.. " '... ,.
"",,'" , ... , 0<. • - ... ...."" •• ,.",_ ... .... ...... • ..~ " 0<• •• - '" ",... ... ''''- '".- • ... •• ",,,. • ." .. ,"'." ,. ", ..... ....... ..,..- " .- •• "'''' •• ,~ ". ''''''' ,. '''' ::... .... ..."",'" • ••• '" ... ., ",' ,. ...,"', , •• '~ ' " .'... ....... ' "
"'~". .. .,. .. ... .. "' .. .. "''''' ...
,~, ,,. .. ... • ,"" .. ,.." ,. ...... ,,,...- • ... • ''''. .. m. '" ._- .." co ". , •II,,,,, • - • ''''''' .. .. ,. - ... ."', .. .. •.- • ... .. ,,,,,. .. m' •• I:'

,,, ••or," •• ....•- • -~ • '..' .. - ". •• •• .. ....... • =: • ,- .. .. .. •• ,. ..." ...",. • ...
'... • • .- • .. ... ... .. ..'" ". •• •••'u.'. • ".... ,. .. ".~ .. .. ... • ",a.'"
'... • .- ,.'-'. " .. .. .- • .. •'... • • •0- ,"'"" .. '--' • ._- .. ...
''''- • •• •• .- .. •• •• _.-......- ,_.'... • •... .. .~ ... '- .. _,_a. - •• _. "'u .,..
,~ • m~ ". .... •• ~- •• -- .. '-- •,,'-''''' .. ~ ... ~.. •• --- '" ':':: ..
'"",". • '" •• - --- •• - - •'u'.,. • _. • - • -- '''''- ..
'u'. • .. .. .. • • .' .. --_.. - " • '.'....,,'. • • '" •• • " •. .. --_. -. • • ..'u_ • .. • ~. .. •• - .. • ••
'U'~'" •• - .. .. ,-- ,.,. - '" .. • •'U_ •• - • .. •• - - --" _.. •• ••,-- .. -- • ... ,. ... .. - • • ,.
'u,'• .. -- • •• ,. - "

...._.. -.. •• ••,...- ,. - • .. ,. _. " ...... "" _.. •• ••
''-'"'' .. _. • ... .. ",,,- •• ...._.....- •• - .. ... ,. .".. ,_... _ .......1 .._.., ••'....'" - • .. .. ,.. •• ~-- • • • ••.... • ... " .. ... ....... J> -- ,.- I!:" • .. .. ".., •• ~ _ ......_.. .......- ,.
~ • .. • .. •• ... ••
~ .. _.. .. ,".. •• --- .. -" •• ,- •• ,-,- '- , •- .. -" '._ . ........OOJ>n ,. - ,,, _. '- ..- ,. .... • "', , "

_.. .. -~
_. - '.L......... • .." •• "01· ' • .... " '- ••.... .. .... • 'Oil"" • .., ..",,. •• ...-_.. .- .",,,.,'" " co"". " ,,,,,'" " •• ..,.", •• ".....- '.- •• "0'' • •• .."u. '",.- .. II::; •• !"'" ", ..",,, .. _....._........,,,,,,,,. .. .., "" .. ,..." ,. -_.-,.,,,,, ," - • "".. ,. ... .. ,-~ ••u.,, '" .. - ,

"" .. ---""."0" ." -- • ,,'.. _." ••
PROM Eraser
memDIed ~ PfIQM~ S:n .51
l_ IImer SH.5OI 6PRON~()St;"
Ul"ftf"S>Oll $H.5I l..m _ St4.501
ZIID 1Ili!;racompuler
16 \Ill ~1). 2 MIll doo:k 2K RAM . ROM Brud
boi«l spiCIl f~ lor anJoI 8ft lloarlI
SZI.51. fuI Kt Stl.•. 1iIorW)r $21.•. "
S!.qIly Kf: $35.10. n.., lnIc m .•
5-1 DO Compuler Boards
Ill( SWIc GoolDout Eeono 11,1, Kll 149.00

1&1\ StIbC Godbout Eeono XlV KIt 26900
24K SttIlC Godbout Econo XX·24 KIt 414.00
32K Static Godboul Econo XX-32 KIt ~)J700

16K DynamiC RAM KI1 28900
32K DynamiC RAM j(~ 328.01)
&4K Dynamic RAM Krt 39900
ViDeo Interlace KIt $139,00
80 IC Update Miller Manual $39.00
Comp. Ie 0&;1 selec:lol". 2100 Pll masterrMlIlIlICll
guide. OYer 51.0Xl auss IlIIlIIlIflCeS. free upel.
$IlMCI!! 'M'IugIl 1980. 00mestM: lXI$IaOI! $3 50

Modem Kit $60.00
SIne III fie lit . ono , No U'WIO l'IlIClI!S-
Wy. 103~ JOlI biucI l~
IlW5bC~ pIlnIl'ICluOIcI Bel. criy $11.00

lRC 7001 .. PrIll., SlII .DO
~'20 cdumn dol ........ ..,..a. sW INIllOIf
lnIetl_ lIlI D'!lSl)l. 00IftPU\0!fS
~ 40.'32/20 ~ .• . Opr.oonIlc:alllel.-

lilt 7110I '"........,ta. callie" s.,. EI
......... . $35.01

TERMS' 55 00 mlR ord.t U S Fund1 Cllllltllduts del , 'Ito III fREE ' SlIld tDr JDur copy 01 011I' NEW
S10 00 "'In. BUkAment,rd and Muler Chrge I tcepl,d . S1 00 Insuri llCI apllo",' DUn-r CATALOG Inclull, 41t> Illmp
POIIIUe. Add 5%. C 0·0 SID 00 11I111 . order.
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$24.95
$29.95
$29.95
$29.95

T ry your hand a ' b UI ld ing the IIOes ' looklOg clock on th e
m arke t lis sa to n h n lSh a no d ized a lu m in u m c ase looks g reat
anywhere, w h ile SIX 4 " LEO d ,gl 's provide a h ig h ly reada ble
display T hIS IS a com plete kll , no e xt ra s ne eded. a nd It only
taees 1-2 ho urs to a s s e m b le Yo ur c hoice 01 case colors
Silve r, gold , b la c k (specl l y)
Clock kit . 12/2 4 ho ur . DC-5
C lock Wit h 10 min lD t im e r, 12/ 24 ho ur . DC-lO
Alarm c lock , 12 h o u r on ly. DC-8
12V D C ca r c lock. DC -7

CLOCK KITS

For Wire d a nd te sted c locks add $10.00 10 kit p ric e
SPECIFY 12 OR 24 HOUR FORMAT

YOYO' ..... 'a_ at OM< f .OOO Sold 10 0 ...
.. _of ... ,..., _ " _,.

Super $leu""
,...u~ ...nO,I,•••"'pll
, .." w h ICh w ,I' poeo UP"
PI"""OP -' IS Iftf' GtNl
tor mon~onno Wotlys
fO()ITI (If .. oenera' pur·
POM .mplt" ~ Ful l 2 w
nnS OUtput runs on 6 10
15 . olls , uOM 8-_5 ot>m
spea• • ,
Complel., k ~ BN·9

$s,n

l.., . ..., K it
A g'ea' al1enllOn ge'·
'e r * I'I ,CI'I allemal.."
" ashes 2 IUmbO LEOs
Use lor nome badges.
bullons * a rn ,ng
penel ''QI'l's. anytrnng'
Runs on;' '0 15 . 001s
Comp~'e k,' , BL-l

12.'5

V _ M .... ' dO "'.eo.oo- 'y tO s.-
O'- _~ ....~ "' .
" oId '~"'9"''' _ _ ....
.... _ ~• • ~ YO- ' Sf "

CP O· I
Run. On 3·12 V<lc 1 * 011 oul, 1 KHZ (100<110 ' CPO
"'- I.,m, "ud'd Osc,II.I", Co mplele ~ ' I U ,15

Color O rga n

See must<: COI'I'Ie
a loye ' 3 !J,tleren!
l Ights Iheke. ... ,th
mu"c On.. Iogh l
eat:h 10'. ""gl'l .
m,d· range enc
lows Each "'dl '
. ,dua lly adlus, 
ab le art" droves up
to 300 W runs on
1to VAC

Comple te kit.
M l - \
SIUSS1•. VS

lUIS
FM·3 K,I
FM·J Wired .nO Tell."

,. .upe. n 'lln IN''lo< rw;. F". w.,. "
Ino m,'. '" ' ' f ••n 'l... . tal>le
" 0""1 u~ to 300 y.,"• .0 ,, 1'1 ucep·
"0",,1 ' '''''0 Qu.hly by mu". ot ,t.
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FM
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MIKE

MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.
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lhe m 10 Ilghl The lou(!er lhe
sounc. lh" broghler Ih. 110'"
'ncludes m,ke. eee vers up to
300 W. runs on 11 0 V"'C

COmplel e k,l. WL·l
SU S

·,ansm"s up '0300 ' '0
,ny fM b'oa~asl 'I.
110, uW'S an" 'ype 0 '
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....'-- .. ....... .................

.<• •' ..'.- ---- ......._._-- ,..... - _ "" ....- ._'.-"'-'«0"'_"'--"- ._ _,,_ ,__......_

...... , , ,-,- _ _ , _ .. , p _ - _ •...,_ ....;w:._ _ _ '. '" , '._ ~ ..
""....... , _,_ *$._ _ . __ _ . ..."",-_._-_._-..A'"'' _,... .,' ...... "'" 00 ... _... _ ', "".. c......__..~.
A. __ . "

C_ .......", CIoc~
T.... ClOC ~ '..... ' lIot " .1I 6· S-LE Os
12 2. """, ..'oou 2. -... a" ,m •
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DC-9 134 15

$0.-- KII
P,oduces upw.rd .r>d Oo*n* a,d
•.-al' Cl\afICI"'roSllC 0' " polICe
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on 3-15 VOlts uses 3-" 5 onm
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10 "" T-._
........... ',.-oc ,_ ' ...._ ., .... '--""".....'.' . ', ....·e·· •..,. n "
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PARTS PARADE

O_.... '_KOI
Pf","'" I.... I>HoC patl. ana PC
_.<l '''''lU'''''' '0 p''''_. t.Ou<ce
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\I8n...a'_ ~!>!o5 ,,_ IC ana
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•,monv ......,.
0'-5 ~ ,I 55.K

$59.95
$44.95

$.50 • • .
$1 .00 .e.

---J' • ,'"-
-

600 MHz

PRESCALER

E Xlend the range 0 1 yo ur
cou nte r to 600 MHi Works
w ll h a ll counters Less than
150 mv s e nSlllV lly soecuv 
10 o r -1 00

Wired , testec. PS- 1B
KIt. PS-1B

18 ' 2 Sl ,oo
18'5 1100
1905 SI.lS
1912 11.l5
7915 II .U

MI..I TO_t2 Hea' 51"'"
Th" ",. IIo.o_a..,, • 10.-11.911
To·n (l ...... s.n~. J 10.-11.110

""- "'""'" KII
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'''Pu' !. Super 10.. loO p. ,nput cu" ..... , 10.. PO"'" <l,.,n
50 lor only 11.00 10 to. n ,oo

OP·AMP Spt<lar

30 We" 2 mtr PWR AM P

Simple Class C power amp reerores 8 to m es power g a ,n 1 Win
lor 8 out. 2 W ,n lo r 15 oUI , 4W ,n lor 300ut. Ma. output 0 135 w.
increcllble value. complele wllh a'i parts . less case and T-R relay
PA-t . 30 W pwr a mp k,l $22.95
TR-1 . RF sensed T-R re lay kit 6.95

"'"diO
Pr.tc.'.r
Make hig h re$ol"',on eucre
measu rments . g.eat '0' mu s,cal
Ins trumenll" ning PL tones . etc
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TR- T Kit $6.95
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,'.v ' • •'."",'.. ..,.oao.. _.' ....- .....'.
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MEMORY

2708
2716/2516
2114/9114
4027
2117/4116
2732-6

Description
lK x B Eprom
2K x 8 5V single supply
lK x 4 Static
4K x I Dynamic Ram
16K x 1 Dynamic Ram
32K Eprom

Price
$ 5.00

9.99
5.00
2.99
5.00

39.95

MRF472
12.5 VDC, 27 MHz
4 Watts output, 10 dB gain
$1.69 each

CARBIDE CIRCUIT BOARD DRILL BITS
for PCB Boards
5 mix for $5.00

78M05 Same as 7805 but only t Amp ~
5 VDC 49c each or 10/$3.00

J310 N-CHANNEL J-FET 450 HHz
Good for VHF/UHF Amplifier,
0scillator and Mixers 3/$1.00

AMPHENOL COAX RELAY
26 voe Co; I SPOT #360-11892-13
100 Watts Good up to 18 GHz
$19.99 each

$2.00
1.60
5.50
2.99

YOUR CHOICE
$12.99 each

ATLAS CRYSTAL FILTERS FOR ATLAS
HAM GEAR

5.52 - 2.7/8
5.595 2.7/8/u
5.645 - 2.7/8
5.595 - .500/4/CW
5.595 - 2.7 USB
5.595 - 2.718/L
5.595 - 2.7 LSB
9.0 - USB/cw

MURATA CERAHIC FILTERS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFM 455E 455 KHz
SFE 10.7 MA 10.7 HHz

60.00
3.25
9.99
9.99

9.99
6.99

25.00
4.99
5.00
5.00
5.00

10.99
8.99
9.99

22.50
22.50
3.99
6.99
6.99
4.99
5.99
8.99
3.00
5.99

60.00
8 Bit Microcomputer with
programmable/ erasable EPROM
6 Bit a/A

Microprocessor
PIA
CRT Controller
ACIA
SSOA
Microprocessor
Microprocessor
Microprocessor
Microprocessor
PIO
S10/0
S1011
8 Bit input/output part
Communication Interface
UART
Four Bit Microprocessor
PSAT
DMA Controller
64 x 4 FIFO
Clock with alarm

C.P.UrlS, Etc.

HC6800P
Hc68B21P
HC6845P
Hc6850P
Mc6852P
8008-1
8080A
Z80A
z80
Z80A
z80
z80
8212
8251
TR1602/AY5-1013
TMS lOOONL
PTl482B
8257
3341
MH5316/F3817
8741
8748

HCI408L/6
COM2502
COH2601

$6.99 e.
5.99 e.
6.99 e.
7.99 e,
4.99 e,
4.99 e.
4.99 e.
6.99 e

NEW TRANSFORMERS
F-18x 6.3 VCT @ 6 Amps
F-46x 24 V@ I Amp
F-4IX 25.2 VCT ~ 2 Amps
P-8380 10 VCT @ 3 Amps
P-8604 20 VCT @ I Amp
P-8130 12.6 VCT ~ 2 Amps
K-32B 28 VCT @ 100 MA
E)0554 Oual 17V @ lAmp~e~a~. -,"~~

1 dB max.
~3600 Ohms

CRYSTAL FILTERS
TyeO 001·19880 Same as 2194F
10.7 MHz narrow band
3 dB bandwidth 15 KHz min.
20 dB bandwidth 60 KHz min.
40 dB bandwidth 150 KHz min.
Ultimate 50 dB Insertion loss
Ripple I dB max. Ct. 0+/-5 pf

$3.99 each

MRF454, same as MRF458
80 Watts output. 12 dB

12.5
gain

VDC, 3-30 MHz
$17.95 each

NO ORDERS UNDER $10

EIMAC FINGER STOCK
36 in. long x tin.

#Y-302
$4.99 each
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r O- 3 TRANS ISTOR SOCKETS
Pheno lic type 6/$ 1.00

PARTS
$ 3.99

I .29
1. 00
4.99
19.99

UHF/ VHF RF POWER TRANS ISTORS
C0286712N6439
60 Wat ts output
Reg. Price $45.77
SALE PRICE $19 .99

CONT INUOUS TONE BUZZERS
12 VDC $2.00 each

Bogner down converter, industrial version. 1
year guarantee $125.00

86 PI N IIOTOROLA BUS EDGE CONNECTORS
Go ld pl at ed co ntacts
Dual 43/ 86 pin . 156 spacing
So lde r tail fo r PCB $3 .00 each

1900 MH z to 2500 MHz DOWNCONVERTERS
In t ended for amateur radio use
Tunab le f rom cha nne l 2 thru 6
34 dB gain 2.5 - 3 dB noise
War ranty for 6 months
Hode l HHR 11 with dish antenna
Comp lete "Receiver and Power Suppl y
$225.00 (does not include coax)
4 foot Yagl antenna onl y
$39 .99
Downconve r te r Kit - PCB and par t s
$69.95
Power Supply Kit - Box, PCB and parts
$49.99
Downconverter assembled
$79.99
Power Supply assembled
$59. 99
Complete Kit with Vagi antenna
$109.99
REPLACEMEN T
HRF 901
HBOI OI
. 001 Ch ip Caps
Powe r supp ly PCB
Downconve rter PCB

\10 VAC HUFFIN FANS
New $1 1.95 Used $5 .95

PL-2S9 TERMI NATI ON 52 Ohm 5 Watts
$1 .50 each

$ 5 .00
6 . 00
6.00
5 . 00
4.00
4.69

29.99
45.00
69.00

109 . 99
100 . 00
100 . 00
300.00
20.00

4 . 69
7.99
5.00
5 .69
7 .95

12.00
8 .00
9 .00
9.00

71.00
80 . 00
44.00

9 . 95
229 .00
129.99

$ 1.00
.79

14.30
15.65
15.00
15.25
24. 30
6.92
7 .3B
B.OB
7.46
B. OB
B.62
8 . 08
8 . 62
9.23

rUBES
6K06
6LQ6/6JE6
6HJ6 /6LQ6/6JE6C
6LF6/ 611H6
12BY7A
2E26
4x 150A
4CX250B
4CX250R
4CX300A
4CX350A/83 21
4CX350F/J /8904
4CX 1500B/8660
811A
6360
6939
6146
6 146A
61466 /829B
6 146W
6550A
B908
8950
4-400A
4-400C
572B /rl60L
7289
3-10002
)-5002

BFW92A
BFW92
IIIICII91 3
HHCII2222
IIHCH2369
HHCH2484
IIHCH3960A
HWAII O
HWA 120
HWAI30
HWA210
",wA220
HWA230
IIWA310
IIWA320
HWADO

$P.O.R.
19. 47
B.73

10.20
2.13

10.00
14 . 62
2B.B7
2B.B7
6.25

12.20
II .33
20.65
27 .45
3B.25
3B.25
3B .25
3B.25
B. B7
B.B7

10.61
10.6 1
11.00
II. 77
15.00
13.72
21 •B3
21 . 83
14 . oB
14. oB
2 .50
3.00
2. 90
2.25

10.00
3.00

20.40
. 93

2.00
3 .00

26.B7
3.99
9.41
3.00
4.29

II. 73
I .39
1.00
I .25
I .50

HRF203
HRF216
HRF22 I
HRF226
HRF227
HRF23B
HRF240
HRF245
HRF247
HRF262
HRF314
HRF406
HRF412
HRF421
HRF422A
HRF422
HRF42B
HRF42BA
HRF426
HRF426A
HRF449
HRF44~

HRF450
HRF450A
HRF452
IIRF453
HRF454
HRF454A
HRF455
HRF455A
HRF472
IIRF474
HRF475
HRF476
HRF477
HRF485
IIRF 492
HRF502
HRF604
HRF629
HRF648
HRF901
IIRF902
IIRF904
HRF911
HRF5176
HRF B004
BFR90
BFR91
BFR96

NO ORDERS UNDER $10
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NEW & USED BCD SWITCH ES
3 switch wi th end plates
New $8 .99
Used $6. 95

NO ORDERS UNDER $10

ORD ERI NG INST RU CTI ONS
Check, money o rde r , o r c red it ca rds

wel come. (Has tercharge and VISA only)
No pe rsona l checks o r ce rtif ied pe rsona l
checks for fo re ign cou nt rys accepted .
Honey o rde r or cash ie rs chec k In U.S.
fun ds on ly. let t ers of credi t a re no t
acce pt ab l e .

Mini mu m s hi pp ing by UPS is $2 . 35 wi th
in surance. Pl e as e all ow ext ra s hi pp in g
cha rges fo r heavy o r long i tems.

Al l pa rt s re turned due to custome r errc
wi II be subject to a 15% re s t oc k c ha rge.

If we a re out o f an i tem o rdered , we
will tr y to repl ace it wi th an equal o r
bette r pa rt unless you spec i fy not to ,
or we wi I I back orde r t he i tern, or
re fund you r money .

PRICE$ ARE $UBJ ECT TO CMANGE WITHOUT
NOTI CE. Pri ce s 5upe rseade a l l previous ly
pUb l ished. Some items o ffa red a re
limi ted to small quant it i e s and a re
s ubject to prior sal e.

We now have a to l l fr ee numbe r bu t
we ask t ha t it be used f or CHA RGE ORD ERS
ONLY. If you have an y quest ions pl ea se
use our o the r number. We ar e open from
8 :00 a . m. - 5 :00 p.m. Monday th ru Saturday

Our toll free number for o rde rs only
; s 800-5 28- ) 611.

NEW ROT RON BI SCUIT FANS
ModelBT2AI115VAC
$12.99 ea ch

4H 26

MEDIUMLED' s
Red 6/$ 1.00
Green 6/$ 1.00

WATCH CRYSTALS
$3.00 each

8/$\ .00
6/$ 1.00
6/$1. 00
6/$ 1.00
6/$ 1.00

NEW 2 inch ROUND SPEAKERS
100 Ohm co i l 99~ each

PLASTIC TO-) SOCKETS 4/$1.00

MIC RO-MINI
)2. 768 Hz

NEWG.E. OP TO COU PLERS
69~ each o r 10 /S5.00

Red
Cl ear
Yell ow
Green
Ambe r

VAC

$3 .99 each
5 .99 e ach
3.99 each
3. 99 each
5 .00 each
5. 99 e ach

$2a.00
38 .00
22.99
40.00
2.00
5. 00
I. I 0
7.00

10.48

DOOR KNOB CAPS
470 p f ~ 15 KV
Dua l 500 pf @ 15 KV
680 p f (pi 6 KV
800 pf (§) 15 KV
1000 p f ~ 20 KV
2700 pf @ 40 KV

NE555V TI MERS
39c each o r 10 /$3.00

NEW DUAL COLON LED
69( eac h o r
10/$5.00

HEP170 1000 PIV
2. 5 Amps 2S( each o r
100/$1;. 00

TORIN TA7 00 FANS NEW
Model A30340
230 VAC @ .78 Amps
Wi t l al s o wo rk on 11 5
$29.99 each

HI GH VOLTAGE CAPS
420 MFO ~ 400 VOC ~
600 MfO ~ 400 VOC
$6. 99 e ach

2N6097
2N61 66
2N6368
2N6439
A210 /MRF 517
BLY38
4028012N4427
40281/2N3920
4028212N3927

s 2.50
3. 60

15. 00
4. 60
8. 00
I .57
5.00
I .00
2. 50
4.00

10.00
2.00

25.00
3.00

10.00
1. 60
1.\0
7.00
1.00
2.00

t 5.00
8. 00

15.00
4.00
I . 50
I . 00
4.00
6.00
8.00

11.00
5. 44

11. 60
20.00
5.00

14.00
10 .00
8.00

20.00
40 .00
14.00
50.00
7.00

10.00
11. 00
13.00
14. 00
11 .00
20. 00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N381 8
2N3866
2N3866JAN
2N3866JANTJ(
2N3925
2N3948
2N3950
2N3959
2N3960JANTJ(
2N 4072
2N 4427
2N4429
2N4877
2N4959
2N4976
2N5070
2N5071
2N51 08
2N5109
2N5179
2N5583
2N5589
2N5590
2N5591
2N5635
2N5636
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N6082
2N 6083
2N6084
2N6095
2N 6096
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Quality VHF/UHF Kits atAffordable Prices -

UH'
$18.95
$26.95
$32.95

VH'

$12.95
$18.95
$27.95

snu
Kit ..... cue
Kit witli caM
WirfldlT••ted in case

• NEW LOW·NOISE DESIGN
• Leaa than 2 dB noille ligulll, 20 dB gain
• Case only 2 inchellllQ...re
• Spotcify operating lrequency when ordotrino

MODEL P-30VHF PREAMP, availabla in manyve'lIlons
to cover bIInda 28·300 MHz.

MODE L P432 UHF PREAMP. 1I~III I. ble In verslona to
cover blinds 300-850 MHz.

~-
• NEW LOW-NOISE DESIGN
• AnRACTlVE WOODGRAIN CASE
• Leaa lnan 2dB no;N l igu'e, 20dB gain

XV4 UHF KIT - ONLY $99.95

• UIIelI' Converters lor sse. CWo FM. 81e.
• A fract ion 01 the price 01 olhe. unita; no need to

8pend $300 - $4001
• Use wi lh any "><citer; wOl1<a wi th Input levels • •

low n 1 mW.
• u.. low PCl"'"'e' tap on ellCil'" or simple resillOf

enenualOf poId finstruet~ lndudec:ll.
• Link 0lIC with RX con¥er1et t«lra~.

6SN MOULRD 'H'LTON NYI4468

NEW Rll0 VHF AM RCVR

NEW VHF/UHF FM RCVRS
Offe r Un pre cede n ted

Rang e of Selectivity Options

R15A' VHF Kit 10' monitor or weathe' ... lIelite ",,<Vice.
U..... wldflL-G liller. -60dB at :t: 30 kHz . • .. •.• . $89.95

R15S" VHF Kltlot nonnaI nbIm eer.ioe. EQWaIent to IIlOIIt
~ -EIOdBlIl ± 11kHz. -llQdBat :t25 kHz. •. $14.96

R15C" VHF Kit lot _'etM<Vice orhlgh IidItnSity....
«ldB1It::tl.t1diz. of!O:tB%22I<Hz, ' 1 00d8~ .. •. S84Jl5

R15D· VHF Killor spilt ellannel opeqtion Of~tet in
high density .rea. U_ 8·pole ~lal liIt"r. -60dB at
~ kHz. -100dB.I± 15 kHz. The u/lirrete leceilltlrl . .. $99,95

• Spaclly band: 10M. 6M. 2M. or221)MHz, MaYll1sobeueed
lor adjIIcent OOlIOllGOdBI bIIrda Usa 2M \/$r8ion lor 131 MHl
WX 511lellil...

IWSO( ) UHF FM Receive, Kits, simila' to R15. but lot
UHF band. N_ Ie no;.., lront end. Add $10 to IIbcMt
prIOOls. (Add ..Iaclivity letter to modeIlUTIber _on R75.)

., .. 5 CI'uonnotl Adapl:et tot Reeeilltli a $9.95

AM monilor receiver k il similar to R15A, but AM. AI/Il11able
lOf 11>11M, 6M. 2M. 221) MHz. and 111>130 MHz ak'lnlt
bal'H:l $1495. (Also .WIlIable In UHF venJIon.)

• New generaliQn.....--
• Mom 1M 've
• L.ow~mod
• u- cryMIIt Iill.....·.."...
• Easy to align

OUTPlIT RA NGE

• •

RF RANGE

10 Met"., 'lIN Kit . .. , •• S44, 9S
6 Ma" ', 'lIN 1G 1•••• •• •S44 . 9S
2 Mal• •, 'lW ,(;I ....... $44 , 9S
221l M Hz, 'lW l(i •••• • • • $44 . 95
4SOMHz, 3/4W Kit •••• $44. 95
4SOMHz,3WKil •• • , .S59.9S
5 Cnon Adap'e. (151&1451) 59.95

~

' ,,' --:•• '" .~ W- .~.m ' • . '
.... ' • • ;II' "

....... 'r. "

HAMT RONICS' IS A REGISTeRED TRADEMAAK

151 - 30
151·SO
15 HSO
lSI - 220

"50
USI
A141

See our Complete Line of
VHF & UHF Linear PA's

MODEL

cce
C'50
CA$-'
CA144
CAl"5

Professional Quality VHF/UHF

FM/CW EXCITERS
• 00ubIe tuned CUt'...its tor apur>ous~
• Euy to a lign wilh built-in teat aids

28·32 MHz 144·148 M Hz
50-52 28·30
51>54 144·148
1«-146 28-30
14!>-I41-u- 28-30
1«·1«4 21-21.4 (C8l
1.f6-148 28-30
220-222 28-30
220-22" 1«·148
Ally 2MHz of 26-28
Alrcran Band or 28-30

CA432·2 432-434 28·30
CA432·5 435-431 28·30
CA432-4 432-438 144-148

E..i ly rnodilied lor other Ii and II ranoe-.

ST't'LE VHF UHF

Kit ..... caM $341.95 "'9.95
Kit with caM $39,95 $54,95
Wi....vr..ted in caM $5495 $6495

• UN " li....llr or clus C PA
• For ..... wi th ssa Xmlg ConvoiIrt4iors, FM mile... etc.

LPA2,1 !l 8M. 2M. 220; 1510 2OW " . , • .. ,.,., $59.95
LPA2·30 6M. 2m; 25 to 30W $89.95
LPA2·40 220 MHz; 30 10 40W $119.95
LPA2-45 8M. 2M : 40Io 45W $119.95
LPA4·1 0 430MHz: 10 to 14W $19.95
LP....-30 .f3OMHz; 3().4OW .•.••••.• . • .•.•.• $119.95

see catalog lor complete SPltCilicafk>nr;

Call or Wl1te to gel .... 33
FREE CATALOG
With Complete Deta ils
Is..-.l • lAC'a lor ",eo . .. mailing)

WIRED.nd
TESTED
$3419.95
$399.95

OUTPUT (MHz)

"-~>•

lN PlIT (MHzl

t'•

MODEL

XV28 2M ADAPTER KIT· $24.95

28-30 MHz In. 4 3 5-43 7 MHz oul; lW D·e·D· on ssb. uplO
' ,,",W on ON 0' FM. Has second ofICllietor for olhe.
rs"""• . Allen. supplied fOf , to 500 mW Input, ule
" d e,n, 1alll:lnu"or for tliQh<tr levels.

Elrtf1I crystal for 432-.34 MHI range •• •• • . •• . • .. $5.95
)(\14 Wintd and '"ted $ 149.95

XV2 VHF KIT· ONLY $69.95
ZW P.lI.p. outpuT with as 11"*_ •• 1mW Input. UlMl simple
" .temal alt"n.... ,or. Mllny lreq. rll ng.." IIv"lIable,

XV2-1 28-30 SO-52
XV2-2 28-30 220-222
XV2-4 28-30 1«·148
XV2-5 28-29 /21-21.4 CB)145-148p .....144."j
XV2·7 1.....1..6 50-52

XV2 Wired al'H:l tesled . . . . • . • . • . • . . . . .. . . . . . . . $ 109.95

IT'S EASY TO ORuER!
• Wri te o r p ho ne 71 6 '392-94 30
(Elect ronic answer in g service even ing s & weekend s)
• Use Cred it Card . UPS COO, Check . M one y Order
• Add $2 .00 ship p i ng & handling per o rder

HEWI COMPLETE TRU SMITTIH OCORVERTER
UO PA IH ATTRACTIVE CABIRET

MODEL

Converta any 2M e.cile' to provide Ihe 10M signal
required IQ drtve above 220 or ..35 M Hz unlla

XV2I\.PA2-45!Cabt (6,2,or22Q) $199.95
XV"I1.PA4-3OICabI flor UHF) $229.95

Far less than the cost of many 10 W unlt sl

Now. Ihe popul.' Hamtrona· Transmlning Convert",.
and heavy duty LIne.r Powet Arroplihefll alll .....ilable..
OQl,opIele unita in .1I..ctiYe,~ cabineta Wilh BNC
I ............'lot .llCiIet and antenna OQl.l8CboI ... Perlecl
_uplor_li.. terreslialal'H:l OSCAR QPeflItion&! Juat
rIghllor phase 31You 118.... S30 wilen you buy complel.
unit 1iIrith cabinel undet COOlI of individual items. Run
41>45 Watts on VHF or 31>40 Wlllla on UHF wilh Qrlot

Integraled unlll Call lor mo'e del ails.



1lII< CT·90 it Uw moot _,Ie, fe....... !*'ied COW>In abIo rot leu

11>... $].00.00' A.t-anoed de<"" fo ltllrumchMlc thr... w pcc umn.
....... dllJlI. plO IDdlCMor and • _ diopl>oy llold ru_ *!loch Idck tho
dDplayut tCUOI Wt,.,. tho jnpuo 1IJ1'1A1 it .........~ AIoo, alOmH. TC XO "me
buc it uoed w~h ..... _ ...y n ro beal cahbfalioon ched . ....".' wwv
()pIionaUy: on i.".mal Il icodbolle'Y pack.u~m.1u.... bu< input and MlCf<>
power hiJh ' t.obihty " ryll&1 ooon time ba•• are • • lil.ble. Tbe CT-90.

p<'rforrn .... e you can count ..

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Rant:o: 20 H. 10 600 MH.
Sons''''""'' u .. \ball \0 M Y II) 150 MH.

tAu ltI.o.ft~ MY II> 500 MH•
1lnoIuuo& 0 I H. I IO MH, . ......)

' .0 HJi 60 MH. r_l
10,0 H.4600 MH. no..,.)
9 d'..... O.• ·, LED
SllfIdard-IO.OOO mH.. 1.0 ppm 2(l..40T ,
Optional Mil:ro-power .....m-Ol ppm 20-40Ts. ., VAC /I. 2'0 ...a

~n"_ ,_ --. .'....
CT ," .~ ,,__• •

'- 'oo"..c , "'_ , ..
01' , N.""",, "C-,..C_ "..
m', u,"" ~_" "'~_...~ .. "."-., _ ....- " ..

7 DIGITS 525 MHz
SPECIFICAtIONS:

129S

$99.95
PRIC E S;
CT-70 ",ired, I yea' '''&rT'''ty
CT. 70 K i~ 'i'O day poIU "'.,,.,Ily
AC·I AC 1d&J*.
Bp· l Nic&d pack + AC-"""',

$99~IRED
T'l>t CT-70 brtli.. lhe price bome. on I.b qualily frequency coon~••

Deluu futu'. lluch.s; lhroe f' . quency ••n••• · ••ch with prt> .mplific.,ioll,
du.&llle~..b1e pte ,im....nd pt. octi.ity indic.tion m.ke "",uure"",nll.
Inap. n.. .. freqUC1lC)' nn~ enIbIct yOll IO accu,.'ely "",aure ......1.

from .rod.. 1hn/. UHF wM \ .0 ppm -="Iot)' . Ibot'.OOOI" TheCT·70 ..
ft ......... lO all you. __~ ....... .. ft field. lab 01 ls&rto ...acl

20 H. to ,2 ' MH,
I.",. than '0 MV to 1' 0 MH.
Lo.. <h.on ISO MV 10'00 MH.
1,0 H. (S MH. ran.,.)
10.0 H, ( SO MH 1
100.0 Hl 1500 MH 1
7 dilJu 0 4" LEO
1 0 ppm TCXQ 2O-tOT
12 VAC " 250 1M

Ranll"'
Senll'ivily

• "J- " •-,-- '
7 DIGITS 500 MHz

Di.pl.y
T ime b.1e......

PRICE S:
MIN I-IOO ....te<l,. I "e..
"'&rT1Ill)' $79 9'
MINI· lOO Krt, 90 day part
"'&rTl.llly ' 9.95

ACZ Ac ""''''''.' for MINI
100 3.95
BP-Z Nield pack . M AC
1d&J*,/ch.,J<" 12.9S

Here' • • Mod)'• ........,.J ""'JCIH ............ IhIt ""o,,du ...... COUll....

rv...e-.III UIlbe....1blc pric:c. The MIN l-IOO dou"1 MY1: the ruu
fr-equoerq- ' Of it>put impedance qIlalll.lef fou nd in II",,", price bu.
for bi..ic RF " 11 ...................... il can"1 be beat' Accu...., _ n..
canbem&de from 1 MH z IIllhe".yupI0500 MHz ....1h..cellent sen".,..;ly
throoghOll' lhe ,on••, and lhe t""" ••,e time. leI you sel...,. lite relOlullOn
d..ired Add lite nicad pock option and the MINI- loo m.ke• •n idoll addilion
to )'OIl' tool boa for " in.lho- f,.kl" freque ncy cl>ecb &rid rep.in.

SPECIFICATIONS:
Ranp; 1 MH. IO 'OO MH.
Serw.lIMlY' Leta UwI 2S MV
Ruolut..... loo H'I''''''PWI

1.0 KHz Ifa l pleJ
7 di.i... 0. 4" LED
2.0 ppm 2Q.- 4()·C

5 \fOC", 200 m'

DIGITAL MULTIMETER $99~IRED
SPE CIFICATIONS:
DC/AC....u l00uV to \ KV. S ........
DQ AC

29.95

1I99~

\ f 9'

S159.95

10 Mep>hm.. DC/ AC .oltI
10.1' buic DC ""'..
4 'C' cello

O. I IlA 10 2,0 Am po. ' nn~.

0.1 ohm. to 20 M.aohm.. 6 ran•••

PRICES;
CT-SO ",ired, 1ye"' '''arTlflty
CT-5O Ki~ 90 day paru

.~-
ltA· l . -.0'....~ k>I
1tA-I ...red_..... """'"""
me<! I oend ""'" .. I'Oee1"er
ocbernoucl

~_.

Resiltonce:
In",,'
""podon,,,,
Accu'&ey......

$159~IRED

TIw [1M·700 ott... poote...onol qoooi"" "",b morw:c or.~.. pn<e

Fear Lndudr. 26 dltlftcnt ond ~ fun<t............. ....,d '" •
conY e• • to..., Iormor. M emcn<I ..c d10r!0. c.l on . 1.."" 3~

~" ~ .nd. LEO .eadout "';0" OUIOm~ &nmol pi........... , . ..",m.""
1",1.. , , ""er••nll" InJIC.' lOn .nJ "".. load PfOf«tN'" up .o 12'10"'~t.,... .11
, . n m.~ In.'' v" ",. lIyl/OOf-l"oor The DM·700 I,w,o,. ",nt, • h. nJ ,.-,."c.
Jort N.. ~, ru ..,....J AilS <_ WIth w ...""..... . nt. ..·, . ..I. ,ilt "'tl m . ~ .... " .n

..leal .,.!JOI N... ""no .!>or1 9.9~

293

79 .93
],9'

S99 95

SPECIF ICAT IONS;
20 H. to 600 MH. TheCT-50 i• • • • n.,ile I.b henchCOllnle'thal ",ill m.uure upto6oo 101 Hz
Lo.. th. n 25 m. to 150 MHz ""'b 8 d'l-'. 1"""',1ioft. And.. one 01 ill helt fu turel illite Rc<:ei.e Frequcno:y
Leta UwI 150 m' 10600 MH. Ad&ple,. ..bich """'" the CT-SO ",to. "'.....1 readood fur- &fly tecel"" The
1 0 Hz (60 MHz '_1
10 .0 Hz (600 MHz .......) iI _lOl, procranuncd lor ....y~I'" _ • ....-.pM ""'.>eet;on lOthe
Boil..... 0.4" U O rzee VFO .a11ll11l .. .......red for-. ArldIna lhereca.... &dap:.. .. ....
2.0 ppm 2O-«l· C ""YlunllS the "'IIeI"__ 0I 1he CT-50. the~ QfI be _ ven_tIy
110 VAC ",\2 VDC' _Mclled OIl '" all The (T·W ,. """""er IN, e&fl ""'" __ dut~

8 DIGITS 600 MHz

PltICES;
DM-700 -.d. I ,-......-y
OM·100 K ,~ 90 d. y pan.
"'... only
AC· 1. AC .d.plOf
BP-3. Ntcad p.d +AC
od&p'e<1ch.....
MP-l. Probe kll

AUDIO SCALER ACCESSORI ES COUNTER PREAMP

ramsey eleclmnic's. inc. m; 63
2575 Baird Ad. Penfi eld. NY 14526 .~ r.2

For h'lh .eool"""" .ud", ""'..u..""'..... ",ulbpl;".
UP in h cqucncy.

• Gre.t (0' PL ton"
• M"lllpl,e. by 10 Of 100
• 0.0 1 Hl re.... u' iod

S29 9' KII

Te lncopoc"'h SNCpI"' S 7.9'
H'Ih impedance J'I"'be. It IootdIna . . . . • • . . . . . . • . • • . . • • . . IUS
Lo-- pOl' J'I"'be. for .udio _w.."""'II . .,. . . .. . ...... IS.93
Dire<:! probe, a.""••1putp:>ae u.q;. ... .."",. 12,95
Til. baiL fot CT 70, 90, MINI- l 00 . , .. "", . ..,. , .. , . .. , ] 9 ~

Color b<J rot u lib•• tion unit, Cl libra le. counl. '
....,It colr>r TV li lll.l .

PHONE ORDERS
C A L L 7 16·586-3950

For mC&lurtnl C'l"......I" ..n~ "II"M' " om 10 to I ,OCl:l
MHz, Sm.1I . uc, """'.."" ... rlu. " . ",f" 'm<'-lndu.kJ

• fl.. 2' db ..in
• BNC C"""""torI
• Gte.. fOf oniffina RF with pick-up loop

S3f93 Kit ~.,95 Wired
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DIGITAL RESEARCH: PARTS
"TOP QUALITY PARTS FOR LESS"

3 for 12""

48V
Loud

Video Paddle
Controls

2 for 100

1 Meg
Can be used wi th

game board above.

Telephone
Accessories

by Edwards

Hockey . Tennis . Handball

Video Game
Board

• General Instruments AY3-8500
• Featu res Exciting Sounds
• On Screen Scoring
• Speed & Paddle Controls
• 1or 2 Players
• Works on 6-15 Vo lts D.C.
Each board comes with RF Modulator
(Ch. 3 or 4) and schematic. The only
parts needed to complete game are
speaker,2-1 Meg Pot s & Switches.

Switch Banks
•

., .. ,. .. .. .. ... -
• Non Canceling 250
• DPDT-PC or Solder
• Switches Easily Removed
• Push On/Push Off

THArS INCREDIBLE!

Gold Wire
Wrap Sockets
Not Gold
Inlay as Sold
By Others.
Super 3 Level
Gold Wire Wrap.

14 Pin -1013", 2518"
16 Pin - 10/4", 25111"

400
or 3 for 10.0

4 Digit· 12 Hour D.C.

Clock Module

On board t ime base using popular
MM5369. Operates on 12 Volt D.C.
Display can be blanked.
Draws 30 MA·Dlsplay On. 13 MA •
Display Off. Includes standard 3 x 4
Matrix control board (not shown).
Module measures 2\ x 1% . Extra
br ight magnified dig its. Display con
ta lns 2 extra digIts for custom app ll
cations (calendar, lap counter, or ?).

Power Transistor

T0220Case

3/1 10

1 Amp 30 Watts 100 Vo lt
TIP30C (PNP)
TIP 29C (N PN)

Sprague RFI Filter
3a• or 3190•

Perfect for Computers, or any
th ing that needs to be "glitch"
free. By the et name In filter
Ing, Sprague. J N17-5109B.
Has I.E.C. Power Une con
nector. 2x3 Amp. 115/220 VAC
60 Hz. 2'4" x 2V, " x 3" deep.

Fantastic!

Voltage
Regulator

1~K ~
5 vcu -1 Amp Regulator

r03 Case. Super Special!

Transfonner tor above - $3.50

One of the neatest Items we have
come up with. Operates on 8 to 2OV.
A.C. or D.C. (on board diodes).
• Separate tone control pots
• Balance control
• Volume cont rol
Separate inputs tor phono, radio,
recorder, et c . Separate jac k for head
phones.
Replace your car stereo amp. Easy
hook up - approximately 10 min.
wIth our "how to" instructions.

IC Specials!
lMl889-2 U

MC1 310 ·1"
LM3820 · A.M.

Radio on a chip 211 00
w/specs.

16 Pin Header
•

411 00

9 Watt Stereo
Amplifier

S,8ndNew!

Micro Mini
Toggle Switch

~i 99°
:~.JI 6 for 500

SPOT . Made in USA
with Hardware

JFETOPAMP
Super High Input Impedance
(10" OH MS) - High r requen
cy Response. TO 4 MHZ.
large DC Voltage Gai n 106 DB
- New generat ion OP-AMP
with Vastly Superior Featu res!

LF356BH - 75' or 3/2"

RCA Triac

79C

5 for 300

T2800M-T0220 Case
6 Amp 600 Volt

• VISA. MASTERCARD. A"EFlICAN EXPRESS'

WIlliS
A ~d SO pn hq' , .' ~'I ~.I,~, . , O'd'" und.. IS .dd 1S h,ndh~~ No

C.O.D '1/ . " copt ~ .u "" I!. ,C"d ,n" A... ",,~ h p..lt " .dl f .. 1<.,
•• f St h . foro, n o,d", IC,no", 111 < .dd 20 < P Ii. H

DON'T MISS THE 7205 TOSHIBA POWER AUDIO AMP ON PAGE 13 OF OUR FREE CA 7ALOG!

Digital Research: Parts
P.O. Boll 401247 • hrl.INI, Till. 7S040

(214) 271-2461

1000 Volts, 1 Amp
DO-41 Case. Prime·
l ong Lead. Marked.

Rectifier Diode
IN4007



OPERATIONAL FEATURES
INSTANT FINGERTIP TUNING Wi th the cal culator-type key board
enables the operator to have IIlstan t access to any frequency in
the LW, MW. SW, and FM bands. And the LCD d igi ta l f requency
display confi rms the exact, orttt.tree Signal being recei ved .
AUTO MATIC SCANNING of the above bands Continuous
scanning 0 1 any desired portion 01 the band is ac hieved by
seltlllg the " L I" and " L2·· keys 10ceuee the range to be scanned.
The scanner can st op automatically on strong Signals , Of It can
be done manually . MANUAL SEARCH is similar to the manual
scan mode and is useful l or Quick signal searching , The " UP"
and " OOWN " keys let the tune r search for you. The " FAST"· key
increases the search rate for last er signal de tec tion. MEM ORY
PRESETS. Six memory keys hol d desired stations lor instant
one-ke y t uning in any mode (AM. SSB/CW. and FMI, and also, the
" LI" and " L2" key s can give you two more memory slots when
not used fQr scanning OTHER FEATURES: Local, normal, OX
sensitivi ty selector for AM . SSB/CW co mpensator; 90 min sleep
timer: AM Ant , Ad juSf.

A En ter Button
B Signal Strength

Indicator
C Liquid Crys tal Display
o Mem ory Preset Buttons
E Antenna Ad justment

Dial

III
F SSBICW Compensator

G Execute Bar

H Manual Tun ing Buttons

1 Scan But ton

J H igh/Low Limit Buttons

plus
$5.00
shipping$29995only

o

• Continuous Scanning of LW, MW. SW, & FM Bands
• Inslant Fingertip Tun ing-NO More Knobs!
· 6 Memories lor An y Mode (AM.SSB/CW. & FM)
• Dual PlL Frequency Synthesized-No Drill!

A WHOLE NEW BREED OF RADIO 15 HERE NOW! No other
short wave receiv er combines so many advanced features 'or
both ope rating con venience and high performance as doe s the
new Sony ICF·200l. Once you have ope rated this e-c it ing ne w
radio, you'll be spoiled forever' Direct access tumng eliminates
conventional luning knobs and dials wit h a convement digital
key board and Liquid Crystal Display (LCD) lor accurate trequen
cy readout to with in 1 KH z. Instant l ingert ip tUning, up to 8
memory presets, and continuous scanning features make the
ICF·2001 the ultimate in convenience,

Compare the following features again st any receiver current ly
available and you wi ll have to agree that the Sony ICF 200 1 is th e
best value in shortwave receivers today,

DUAL PLL SYNTHESIZER CIRCUITRY covers eenre 150 KHz to
29.999 MHz band, PLL, ci rculi has 100 KHz step Whil e PLL2
hand les 1 KHz step, both of whic h are controll ed by separate
quartz crys tal oscilla tors lor precise, no-dntt tuninq. DUAL CON
VERSION SUPERHETERODYNE circui try assures superior AM
recept ion an d high image rejection cr-arectertsucs. The 10.7 MHz
IF 0 1 the FM band is utilized as the 2nd IF of the AM band. A ne w
type 01 c rystal t iller made especiall y tor th is purpose realizes
clearer recept ion than commonly used ceramic filte rs. ALL FET
FRONT END lor high sensi tivi ty and tmer terence rejection. Inter
moocrenco. cross modulation. and spurious in terlerence are et
fectively rejec ted . FET RF AMP contributes 10 superior image re
jection, high sensitivi ty. and good Signal to noise ratio. aotn
strong and weak stations are recei ved with minimal d istort ion

Revolutionary
Instant Access Digital
Shortwave Scanner

EXTENDED SPECTRU M CONTINUOUS TUNING

SPECIFICATIONS
CIRCUIT SYSTEM : Fm Superheterod yne, AM Dua l convers io n
superheterodyne. SIGNAL CIRCUITRY: 4 IC's, 11 FET"s, 23
rrans rsto-s . 16 Diodes. AUXILIARY CIRCUITRY: 5 IC 's , 1 LSI,5
t.ec'e. 25 Transis tors , 9 Diodes fREQUEN CY RAN GE: FM
76·108 MHz. AM 15Q.29 ,999 KH z. INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM tst 66 ,35 M Hz.• 2nd 10.7 MHz. ANTEtlNAS: FM
telescopic. ex t. ant. term inal; AM telescopic , built· in lernte bar .
ext. amtermmer. POWFR: 4.5 VOC/ I20 VAC DIMENSION S: 12 '14
(Vol) X 2'1. (H) X 6 Jr, (0). WEIGHT: 31b. 15 oz. (1.8 kg)
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ERLER PROPAGATION
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THE EVOLUTION OF A CHAMPION!

FT·101Z0 Mk III

The FT-101 ZD Mk III is the latest chapter in the success story of the FT-101 line.
Armed with new audio filtering for even better selectivity, the FT-1 01 ZD now
includes provision for an optional FM or AM unit. Compare features and you'll see
why active operators everywhere are upgrading to Yaesu!

Variable IF Bandwidth
Using two a-pole fillers in the IF, vaesu's pioneering variable band
width system provides continuous control over the width of the IF
passband - from 2.4 kHz down to 300 Hz - without the short
comings of single-filler IF shift schemes. No need to buy separate
fitters for 1.6 kHz, 1.5 kHz, etc.
Improved R~yerse~tlylty

New onthe FT·101ZD Mk III is a hiqh-performance audio peak/notch
filter. Use the peak filter for single-signal CW reception, orchoose the
notch filter for nulling out annoying carriers or interfering CW signals.
In the CW mode, you can choose between the 2.4 kHz SSB filter and
an optional CW filter (BOO or 350 Hz) from the mode switch.

Diode Ring Front End
The FT-101Z0 now sports a high-level diode ring mixer in the front
end. This type of mixer, well known for its strong signal performance ,
isyour assurance of maximum protection from intermod problemson
todev'e crowded bands.

WARC Bands Factory Installed
The FT-101ZO Mk III comes equipped with factory installation of the
new 10, 18. and 24 MHz bands recently assigned to the Amateur
Service atWARC. In the meantime, use the 10 MHz band formonitor
ing of WWV!
RF Speech Processor
Not an additional-cost option , the FT-l01lo RF speech processor
provides a siQnificant increase in average SSB power output, for
added punch In those heavy OX pile-ups. The optimum processor
level is easily set via a front panel control.

Wortdwide Power Capability
Every FT-101lD comes~uipped with amulti-tappower transformer,
which can be easily modified fromthe stock 117 VAC to 100/110/200/
220/234 VAC in minutes. A DC-DC converter is avai lable as an option
for mobile or battery operation.

Convenience Features
Designed fundamentally as a high-performance SSB and CW trans
ceiver, the FT- l01lD includes built- in VOX, CW sidetone, semi
break-in T/R control on CW, slow-fast-off AGC selection, level
controls forthe noiseblanker and speech processor, and offset tuning
for both transmit and receive. The Mk III optional FM unit may be used
for 10 meier FM operation. or choose the optional AM unit for WWV
reception or VHF AM work through a transverter (AM and FM units
may not both be installed in a single transceiver) .
Full line of Accessories
See your Yaesu dealer for a demonstration of the top performance
accessories for the FT-t Ol l 0, such as the FV-l01l External VFO,
SP-901PSpeaker/Patch, YR-901CW/RnY Reader. FC-902 Antenna
Tuner, and the FTV-901R VHF/UHF Transverter. Watch for the
upcoming FV-l01OM Digital Memory VFO, with keyboard frequency
entry and scanning in 1 Hz steps!

Nationwide Service Network
During the warranty period, theAuthorized Yaesu Dealer from whom
you purchased your equipment provides prompt attention to your
warranty needs. For .Ionp-term servicin~ after me warranty perio~ ,
Yaesu is proud to maintain two fully-eqUipped service centers, one In
Cincinnati for our Eastern customers and onein the Los Angeles area
for those on the West Coast.

Note: A limited quantity 01 the earlier FT-l 01lD (with AM as standard feature) is still available . See your vaesu dealer. FT-10tZD Mk III
designates transceivers bearing serial #240001 and up, with APF/Notch filter built in and AM/FM units optional. 681

Price And Specifications Subject To
Change Without Notice Or Obligation

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
YAESU Eastern Service Ctr., 9812 Princeton~GlendaleRd., Cincinnati, OH 45246 • (513) 874--3100



frequencies to be offset ±600 kl lz for
repeater access lor to be operated
stmplexl nunng transmn mode.

• Four-digit LED frequency display
In dicates receive a nd transmit frequency
during simplex or repeater-offset
operation.

• S/RF bar meter and LED indicators
Bar meter of multlcolor LEDs shows.
rel a tive receive <Hid tra nsm it sIgnal levels.
Other LEDs Indica te BUS Y. ON AIR and
REPI':ATER offse t.

• Tone switch
Activates Internal su baudible tone
encoder (not K enwood-su ppltedl.

Optional accessories:
• MC·46 16 -button auto patch (OT M'"

UP/DOWN microphone
• SP·40 compact mobile speaker
• KPS·7 fixed -station power s upply

More tn forma uon on the TR -7730 and
TR-8400 is available from a ll authorized
dealers of Trio-Kenwood
Com municatio ns. Inc..
liB Wes t Wa lnut S tree t.
Compton. California 90220.

memory stores both receive a nd transmit
frequ ency In dependently. to allow opera
lion on repeaters wit h nons tandard sptus.
Memory ba ckup tcrmtnat on rear pa nel.

• Memory scan
Automatically locks on busy memory
channel a nd resu mes when signal
disappears or when SCAN switch Is
pushed . Scan HOLD o r mn-rophone PTT
switch cancels sean.

o Extended frequency coverage
Covers 143 .900-148 .9 95 Mllz In
switeh a ble 5-kHz or lO·kHz steps. a llow
Ing simplex a nd repea te r o peration on
some MARS a nd CAP frequenrtes.

• Automatic band scan
Scans enure ban d In 5 ·klll or IO-kUz
s teps and locks o n busy channel. Scan
resumes when Signal disappears or when
SCAN switch Is pushed. Scan IIOLD or
microphone PTT switch cancels sca n.

• UP/DOWN manual scan
With UP/DOWN microphone provided.
manually scans enure band In 5 ·kHz or
lfj-kf-lz s teps.

• Offset switch
Allows VFO and four of five memory

The TR-7730 Is a n incredibly co mpact ,
reasonably priced, 2 5-watt, z -meter FM
mobUe transceiver with five memorie s ,
memory scan, automatic band scan , UP/
DOWN manual scan from the microphone ,
and other convenient operating feature s ,
TR·7730 FEATURES:
• Smalles t ever Kenwood mobile

Measures on ly 5 -3/4 Inc-hes wtde,
z tnches h igh. and 7 -3/4 Inches deep. and
we ighs only 3.3 pou nds . Mou nts even In
the sm allest subcompa ct ca r. and Is an
Ideal combtnanon with the equally com
pact TR -R400 syntheslzt'd 'ro-om FM
mobHe transceiver.

o 25 watts RF out put power
Even though the TR -7730 Is so compact.
it s tili produces 25 watts output for
re-lta ble mobile commu nications. HVLOW
power s witch selectss 25·W or 5-W output.

o Five memories
May be o pe rated tn simplex mode or
repea te r mode wtlh the transmit fre
quency offset ±600 kllz. The fifth

Miniaturized, 5 memories, memory/band scan
TR-773D

S,:wt"i(icalions (m o prirps orp sub'ec l 10

change U'ilhouf nOlire or OOll9Ol;on.

accessin g auto patc tu-sl o r o ther lone
Signali ng devtce .

o HlJLOW RF output power switch
Selects, 10 watts o r I Wil li output.

• Virtually same s ize a s T R-7730
Pe rfect com panion for TR-7730 in
a compact moblle a rrangement .

• Other features similar to TR-7730
Five m emories. memory scan . automatic
band scan Itn 25-kHz stepsl. UP/DOWN
manual scan, fou r-d igit LED recetve
frequency display (also show s transtuu
freq uency In memory 51 . SIRF bar m e-te- r
and LED indicators. to ne swtrch. and
same o pt ional accessortes .

• Synthe sized c overage of 440-450 MHz
Covers upper to \1l1z of70-cm band In
25-ktlz steps, with two VFOs.

o Offset switch
For ± 5 Mill tran-enn Off!>f" l on both VFOs
a nd four o f five memortes. as well as
simplex ope-ranou. Fifth memory a llo ws
any other offSl.'1 by mernonllng receive
and transmit Irequencjcs independen tly.

• DTMF auto patch term1nal
On rea r panel. for connecung DTMF
(dua l-to ne mulufrequencyl touch pad (for

Synthesized 70-cm FM mobile rig

TR-B4DD
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