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Six Bands inOne Mobile!

p-~
Output FrllqUency
10. 11. 2I·XlMHz
25.15'11' 131·174MtU RIl;

1~.1 _1SO MHI TI
UJ·29 H 45 '11'15. 131-174MH I RI;

140 .1 ·150MHI TI
UJ _39A 25.' 5'11' 21 6-23fMHI RI ;

220·225MHI TI
UJ "'9A 25 '11'15 '11' 44 0_450MHI
UJ ·59A 10'11'11'11' SO-5<l MHz
UJ_l29A 10'11'11'11' 1240-1300MHI

..""U"'
UJ -19A
UJ -29A

Interface Unit A is in
sta ll ed in a locat ion near
the driver's seat.

Interface Unit B contro ls
the six
band units
and can
be installed
in your
car's trunk.
A fiber
optic cable
runs from
Interface A
to Interface
B, which
transports

Band Units/Interlace Unit B an abun-

dance of i nformatio n
through a 3/16" cable and
elim inates RF feedback.

Band Units are
"stacked" onto the lnte r
face B Unit via the sup
plied mounting bracket.
Optiona l band units avail
able are:

Remote
Controller.

Measuring only 2
inches high by '5. 7

inches wide by 1 inch deep,
the remote contro ller can
be installed on your car's
dash or sun visor with the
supplied velcro. And . if
you want, take the cont ro ller
wi th you when you leave
your car. The contro ller fea
tures a super large. highly
visible LCD.

o ttset into
each memory.
memory and program
mable band scan, and all
subaudible tones in actual
Hz rea dout.

The IC-900 includes an
ultra compact remote con
troller. an Interface A unit,
Interface B unit, SP-8
speaker, HM· 14 up / down
DTMF mlc . fiber optic and
cont roller cab les.

leOM Introduces the
revolutiona ry IC-9OO multl
band FM mobile trans
ceiver. leOM, first in
utilizing fiber
optic tech
nology In
amateur
radio , en 
ables you
to create your own
mobile communications
system. Six band combl
nations .. . l0M FM , 6M,
2M. 220MHz, 440MHz,
and 1.2GHz. I t' s the most
advanced, versatile , com
pact, and easy-to-use
mobile available.

Features Galore. The
IC·900 is an operator's
d ream... Listen on two
bands simultaneously or
transmi t on one band and
receive on a d ifferent band
when using a second
speaker It ru e full duplex
crossband op eration I. 10
memories per band, inde-
pendent PL tones and

ICOM IC·900
FIBER OPTIC
FM MOBILE
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NOW ANYONE CAN ENJOY FULL DUPLEX!
Merely connect a CSl Model BOJO to any duplex base (such as the
Yaesu FT-27OORH) and presto ••• you haYS an instant tull duplex
mobile telephone system!
Or, the 8lXXJ can be connected to any repeater for Shared use. A
landline caller can selectlvety call any mobile on the system with
(end 10 end) regeneraled DTMF (standard). cress (optional) or two
tone sequential (optional). Mobiles can even selectively call
each ether!
Knowing the correct code, a caller can take control of the 8IXXJ from
any touch phone and voice conwnunk:lite with mobiles that are not
equipped with tOUCh dialers.

No ottw duplex patch otf.s so much lor so IItUe.

•
--,- - -

- - - - _10-- .

•

•

•

• Desk top Of rack mounted versions
• Pulse or fully regenerated tone dialing
• Full and half duplex operation
• Half duplex privacy mode
• Internally squelched audio
• Powerful toll call protection
• Secret toll override code·* up' down or mU"i<Iigit access
• Ringout
• End to end Signalling (DTMF standard)
• Auto answer on 1st, 2nd, 4th or 8th incoming ring
• Mobile to mobile signalling
• Telephone initiated control mode
• Dip switch selectable hybrid compensation capacitance.
• ProgrammabJe timout and mobile activity timers with unique beeps
• Disoonnect beep
• Separate repeat Ievef control
• Ughtning protection
• Connectors for options
• tQ-I6VOC powered
28 dip switches make all features user programmable and
selectable.

OPTIONS
81))1 ANI oode validator(up to 1024 access codes)
s002 tOOOcalltwotonesignalling
8003 32caIlCTCSSs;gnaJling
8O'J.4 FCC registered coupier
fKX)5 Centralized computerbilling system

MODEL 8000 DUPLEX

FIRST CLASS FEATURES and PERFORMANCE
... COACH FARE!

MAKE YOUR MORnE TELEPHONE SYSTEM R.Y WITH A PATCH FROM CSI

PRIVATE PATCH III MODEL CS·9500

A high performance VOX based patch for simptex sys1ems and for
operation through remotely located repeaters,
Thousands of Private Patch Ill's are In both amateur and c0m
mereta! use worldwide. PrIvate Patch III enjoys a reputation that Is
secood to none.
CW 10and other powerful features make Private Patch III the best
deal going in Vox Simplex phone patches!

j)
• •

------ --
..L t

For exemplary simplex perlormance, the CS9500 control station ilter
connect il 'ICOIpol ales a full 'h 9OCOi id of landline to mobile electJonk:
voice delay. Voice delay 8SSlnlS Cf mpatibilily wtth the slowest
cress or trunked repeater svstens,

Attractively styled to complement any decor.

• •
-•-'~,--

•

STANDARD FEATURES (Both models)
• Automatic busy signal disconnect
• Control interrupt timer

(maintains positive control In simplex mode)
• Three d igit access code (eg.* 73)
• Ringout (reverse patch)
• Ringout inhibit If channel Is In use

- "or- .uT._SY'§TUOSITOv. _ .k

....................., <1'11.
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• Lightning protectors
• Spare relay position
• 110VAC supply
• And much more
OPTIONS: 12 VDC or 2JO VAC power
FCC registered coupler
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-~ _ .VACONNECT SYSTEMS INC.

23731 Madison 51.
Torrance CA 90505

Phone: (213) 3736llO3

e Three sim~ connections to base radio
• Simplex operation (VOx, of course)
• Digital "fast VOX"
• Toll restrict
• Secret totl disable code
• Selectable lone or pulse dialing

..., f 12 01lltfADElt SfllWlU CoUD





New MFJ-1274 lets you work VHF and HF packet
with built-in tuning indicator for $169.95 ...

. . . you ge t MRJ's la test clone of T APR's T NC-2 . TAPR's VHF/HF m odem and
built-in tuning indicator tha t featu res 20 LEDs for easy precise tuning

••

M FJ · 127-t

$1699 5

M FJ · 12 70

$1399 5 •

•

-- _.- -• -• -• • • •

.. --... - ~- :.

Now you can join the exciting world of
pac k e t radio on both VHF and BF bands with a
precis io n tuning indicator ... for an incredible
5169.951

You get M FJ 's top qualuv r-kme- of ttu- hl~hly

acclaimed tndu su-v standard T APf{ T;'>;C-2 . W{"\"t"
rnadr- TAPR"s modern selt'cla ble tor ho th VII F a nd
HF' operation . ad ded thei r p rectsfon 20 "''',L(IIH'I11 LED
lun in g in dicator. a TTL serial port . an easily
replacea ble lithium battery for nu-morv hack-III' and
put it a ll in a n ew cahrm-t ,

If y o u don ', nee-d lilt" luni ng indica tor Of till '
convcntence of a sw nchabb- VHF/IIF m ode-m . dl0(lS( '
the- affordable M FJ- J270 for S 139 .B5 .

All vou need to operau- pae-kr-r radiO I"; a
MFJ-1 2 74 or ~!FJ-1 2 70. your ri.l!" and "III~' horne
computer with a HS·232 serial port a nd n-muual
program.

tf vcu ha n ' it Commodore f i--l " 12 H. o r \' IC 20 \'011

ran use ~FJ ' s optional Starter Pac-k tn g. "t Oil 1111' air
nnmedrat e tv . The Starter Pack indudes interf.winl!
ca b le" termt nat softwa re 011 disk or rape "m il
complete instructions " ..cvl' ryt hi nl! you 111'('<1 10 ~. 't

on packet radio. Order MI'~J -1 2H2 {d isk) or ~n~1 · 12H:J

Itape). $1 9 .95 .
Un like m a c h in e specutc TNCs you ne-ve-r h'I\"I" III

worry about your MFJ · 12 74 or ~1f·~- 1270 beeomtnu
obsolete bec ause you cha nge ro m p u u-rs or bt'l ·illI-..t·

packet ra d io s ta ndards c ha nge. You r-an u S(' any
co m p u ter with a n HS -232 se-rta t pori with a n
aproprtate terminal program. If packet radio
s ta n d a rds change. sort wa n ' u pda tes will be made
available as T APR releases them ,

Also speeds in excess.. o f 56 K bauds an' possihl.·
with a s u ita ble external murh-m! T ry tha i with a

machine s pcct ttc T NC or one without hardware
IIDLC as h igher speeds com e into widespread use.

You can a lso u se the MFJ·1274 or MFJ·) 270 as
an excellent but inexpensive dtg tpeater to link other
packet stations"

Bolh fea tu re AX ,,25 Level 2 Version 2 software,
ha rdware HOLC for full duplex" true Data Carrier
Detect for IIF. multiple con nects. 256K EPROM. 16K
HAM (expandable to 3 2 K with optional EPROM).
stmplc operation. socketed ICs plus much more.

You get a n easy-to-read manual. a cable to
c-onnect you r transceiver (you have to add a
connector for your particular radio), a connector for
Ih. · l TL serial port and a power supply for 110 VAC
opcrauon (you can use 12 VDC for portable. remote
or mobi le operation I.

Help m ake history! J oin the packet radio
n-volu r ion now and help spread this exciting n etwork
I hrougbour the world . Order the top quality a nd
affordable MFJ -1274 or MFJ-1270 today.

Now you can tune in
HF. OSCAR and other non
FM packet stations fast!
This MFJ clone of the TAPR

MFJ-1273. S49_95 t'.Jn in g indicator makes
tuni ng natu ral a n d casy - - it shows you which
di rectio n to tune. All yo u have 10 do is to center a
s ingle LED a n d you 're precisely tu ned in to w ithin
10 Hz. 2 0 LEOs give hi~h resolution a nd wide
freque-ncy coverage.

The- ~fFJ-1273 tuning Indicator plugs into the
Mf-~ - 1270 and a ll T NC· ls. TNC-2s and clones that
have th e TAPH tuning tndtcator connector.

73 Ama'eur Radio • September. 1987 3

Of"der _y prod...u from MFJ aad try It -
no obl1&adon_1f not sau.ned relara wtthin
30 d a y s for prompt ref_ad fles. s b ip p ing).
• Or... p'ar IUln,n.h",,".d J.!"""lt ..... · • A,I,1
$5 .fJo" ..d, ..h il.p ill J.! ,Ihall ,1Ii 1l j.! · ( ·,,11 " r "'Til' I,,,
Ir, ·,· ,·,,1<11,,1.: . ,,'·,'r Ifill I'HM1, ... I-._

"When You Bur, Say 73"

MFJ
MFJ ENTERPRISES, INC.
u,,' -1!J.l _ Miss . Sww. MS :l97fi2
ClACU 24 ON R£ADDt so;'lC( CARD

To Order or for Toa r Nearest Dealer

800-647-1800
Call 6U1-323·5I'lfi9 in M jss_a nd
" ..Isi d,' "''''' i'...n tal USA.
T d ,.,,:. 5:1·4500 MFJ ST K V

It c.



., •

EVER SAY DIE
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Yau know what scientists have
discovefed? Well , you don' t want
to knOw. They began to 51:spicioo
it over fifty years ago when they
found that mice fed just above a
starvation diet !Ned twice as long
as wel-fed rrsce.Ooops! They've
been hoping this didn't appty to
humans because scientists, like
the rest of us, are addicted to
eating.

" you 've gal a good reason to
try and stay alive longer than aver·
aga and even have hopes of d0
ing this while staying heallhy,
which does tend to make it more
fun--.it you're interested in being
one of the last suMving hams and
writing a book on how we lost our
ham bands, one by one, to com
mercial interests, then you're g0

ing to stop smoki ng-or even
breathing second-hand smoke-
and you're going 10diet down until
you are thin. I'm not talking ever
age weight, I'm talking t-h-i-n.

About fifteen years ago I got
tired of being lat. I'd been fat
since around ten years okt when
my grandiTMXher filled me tull of
her incredibly delicious pies, cob
b'ers, and cakes and coutd find no
real betefils 10 the condition. So I
went on a 15OO-ca1orie diet for
eight months and dropped 85
pounds. Oh,I eventually put aoout
ten back on, but in genera! I 've
ted my weiglil ever since.

Eighl months without ice
cream-without cake.. .aaarghl
Eighl months of cutting the tat off
my meat (don't you love ham
tat?) esche"ing (not chewing)
tile ad and butler. The fanatic di
eter steps anxiously on the scale
each morning, hoping for the best.
tI gets to where you brush your
1eett1, blow )'OUI'" nose and spi1 a
COIIPIe of times, just to be as light
as possible for the weigh·in .
Good, anolher third of a pound
gone! Whew.

I'm 65 this year so when I read

Continued on page 10

milieu is the pileup or the lisl, nei
ther 01 which is calculated to en
courage any good feelings from
either their oolllpetitors Of the OX
ops having to listen to the silly
mess. When a OXer makes a coo
Iact, aI the other nxers are angry
and begrudge every sa cond it
keeps them from getting through.
Tail-ending, breaking.in, swishing
around the band calling, aU tend
to ca' 5 B aggravation, not happi
ness. The OX op, knowing you
oouId care less about him pet SOl t

aJly-that an you want is a lousy
0Sl card--isn't one of your b0
som budd'as either. So much tor
OXing-and I've worked 320 or so
aJUntries and opetated from 56 so
fat , so tell me about it.

There rsn't much I can say
about smoking-as nasty a gcw
~-sanctioned drug addic
tion as there is, one which in
evitably leads to death-usually a
painful, lingering one. So light up
and lei's c1iscl Ihat big Iat beer
beIy of yours. I see yow eyes
shifting nervously-I'm hitting
home tor a k»l: of hams. Sure, I've
seen you at Dayton, your lard
hanging DYer yow bell.

FLAB BUSTBIS
"you've been doing yow h0me

work piope.1y you're wei aware
that sciellCe is quite definite abOIlC:
twothings. Nomanee what the To
bacco Institute does 10 muddy the
waters, the tad is thai smoking
has two . drawbacb-one it...... .
shortens your life substantially.
adding even more 10 yow misery
by making your final years far
more painful than tor non-smok
SI S two, you're setting an awful
example tor yow kids.

The other science fact is that
the more overweight you 81e, the
shorter yow life is going to be,
other things bei:1Q eQI'8l .

Now, it may be that you, like a
few million others in America, are
living a life of quiet desperation-
anxiol~ to have it aD over with, but
withouI the~ to take a klng
walk on a Short pier. Wemvll cal
lhat pm pressure. n's unlikety
though, for most unhappiness
siems from ic;olatiol, being lone
ty. As a ham you have only to un
on yow rig and you're knmedat&
'Y up to here in potential frier-ods
unlessof course you're a oXer.

OXers have no friends. Their

QSL OF THE MONTH

To enler yowOSl, mail it in an erwelope to 73, WGECenter. 7ORle.
202 N., Petefborough NH 03458, Ann: OSL of the Month. Wmners
racei ... a aile year subsniplDl (or extellsion) to 73. Enbiw naI in
emeklll ss carwo be acCepled.

4 73AmaleurRadio. SeplernI::JEw,1987
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TH-218T/318T/418T
The smallest HT- is now even betterl The new "BT-Series"
gives you a plus-a built-in DIP switch programmable CTCSS
encoderl Now you can access more than one " private line"
over the airl The original TH"21A Series (The Smallest HT")
is stili available from the VHF leader-Kenwood!

• High or low power.
Choose 1watt high
enough to "hit" most local
repeaters; or a battery
saving 150 mW low.

• Pocket portability!
Kenwood's TH -series HTs
pack convenient, reliable
perlormance In a package
so small. it slips into your
shirt pocket! It measures
only 57 (2.24) W x 120
(4.72) H x 28 (1.1) D mm
(inch) and weighs 260 g
(.57 Ib) w~h PB -21.

• Expanded frequency
coverage (TH-21BT/A).
Covers 141.000-150.995 MHz in 5 kHz
steps, includes certain MARS and CAP
frequencies.
TH-31BT/A: 220.000·224.995 MHz in
5-kHz steps.
TH-41BT/A: 440.000-449.995 MHz in
5-kHz steps.

Hf·se.oe$ fransce,ve' $ $hown ....ntl opt,onal S!ubbyDu~ antenna
5,oec.ocal~ and prices are sub,ecl' 10 c lla'fIl/e WlfIlOulI'lOllCe 01 ob4Jgabon
Compleie servICe n.-nua/S: are a~aIlabE 110I allKer>wood l.anscervers and maS! aceessor.oes

• Easy-to·operate, functional design.
Three digit thumbwheel lrequency selec tion and
top -mounted controls increase operating ease.

• Repeater offset switch.
TH-21BT/A: +600 kHz, simplex.
TH-31BT/A: - 1.6 MHz. reverse simplex.
TH-41BT/A : + 5 MHz, simplex.

• Standard accessories:
Rubber flex antenna, earphone. wall charger,
180 mAH NiCd battery pack, wrist strap.

• Quick change, kx:k.ing battery case.
The rechargeable battery case snaps securely
into place. Optional battery cases and adapters
are available.

• Rugged. high Impact molded case.
The high impact case is scuff resistant. to retain
its attractive styling, even with hard use.

Optional accessories;
• HMC-l headset wit h VOX
• SMC·30 speaker microphone
• PB-21 NiCd 180 mAH battery
• PB-21H NiCd 500 mAH battery
• BC-2 wall charger for PB-21H
• BC-6 z-peck quick charger
• DC-21 DC-DC converter for mobile use
• BT-2 manganesetalkaline battery case
• EB-2 external C manganese/alkaline

battery case
• SC-S /ST soft cases with belt hook
• BH-3 belt hook
• AJ-3 thread-loe to BNC female adapter
• RA-SA/ 9A/l0A SlubbyOuk antenna
• TU-6 sub-tone unit (TH-21AT/A only)

More information on the Smallest HT'"
is available trom Authorized Kenwood
Dealers.

KENWOOD
KENWOOD U.S.A CORPORATION
2201 E. Dominguez St., Long Beach,CA90810
PO. Box 22745, l ong Beach, CA 90801-5745



VHFIUHF all-mode base stations

• Automatic mode selection.
You may select the mode manually
using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

• All-mode squelch.
• High perfonnance noise blanker.

• Speech processor.
For maximum effic iency on SSB
and FM.

• IF shift.
• "auick~Step" tuning.

Vary the tuning characteristics from
"conventional VFO feel" to a stepping
action.

• Built-in AC power supply.
Operation on 12 volts DC is also
possible.

• Semi break-in CW, with side tone.
• VS~1 voice synthesizer (optional)

More TS-711N 811 A information is
available from authorized Kenwood
dealers.

•

• Versatile scanning functions.
Programmable band and memory scan
(with channel lock-out). "Center-stop"
tunmg on FM, An "aler t" function lets
you ustcn for activity on your priority
channel while listenmq on another
frequency. A Kenwood exclusive!

• RF power output control.
Continuously adjustable from 2 to
25 watts.

The TS-711A 2 meter and theTS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DeS) signaling system. Together,
they form the perfect " matching pair"
for satellite operation.

• Highly stable dual digital VFOs.
The 10Hz step, dual digital VFOs offer
excellent stabili ty through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

• Large fluorescent multi-fuocUon
display.
Shows frequency, RII shift, VFO Al B,
SPLIT, ALERT, repeater offset. digital
code. and memory channel.

.40 multi-function memories.
Stores frequency, mode, repeater off
set. and CleSS tone. Memories are
backed up with a built -m lithium battery.

• MC-48B 16-key DTMF, MC-43S UPI
DOWN mobile hand microphones

• SW-200NB SWRlpower meters :
SW-20OA l.B·1 50MHz
SW-200B 140-450 MHz

• SWT-1 z-m antenna tuner
• SWT-2 70-cm antenna tuner
• PG-2U DC power cable

Optional accessories.
• IF·1G>\ computer interface
• IF+232C level trans lator
• CD-10 call sign d isplay
• SP-430 external speaker
. VS-l voice syn thesizer
• TU-5 CTCSS tone unit
• MB-430 mobile mount
• MC-BOA. MC-BO. MC-B5

deluxe desk top microphones
Complete SE'fV>l:e maoua/$ a'e avallible fol a' I'<enwood Ilanscerl/efS and most eccessooes,
SoecitlcalOOIl5 and pnces lie subjecl lO cha"l/l! WIlI>otA nollCe 01" ob/lg.allOl"l

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez 51.,long Beach.CA 90810
P.O. Box 22745. long Beach, CA 90801-5745
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Robert Jackson KA70CV

Enhancement Stats

affected by the earthquake in Guatemala in
1979. and in Italy in 1980. The Club also visi ts
the pediatrics sect ion 01 the Flushing Hospital
at Christmas to enable the children there to
have a direct link to Santa Claus.

The President of the Club, Arnie Schiffman ,
says thai there will also be special amateur
rad io sessions set up lor school ch ildren at
the Hall.

EDITED BY BRYAN HASTINGS KA 1HY

NOVICE ENHANCEMENT WAS CREAT ED
TO ALLOW BEGINNERS VOIC E PRIVI
LEGES in sections of the 28-, 220- , and 1270
MHz bands. all in an ellort to arouse new

WB2JSM
On Air Again

Ham Scholarships
THE PRESIDENT OF THE DAYTON AMA
TEU R RADIO ASSOCIATI ON , Ray Smith
KR8B, has announced the winners 01 the
association 's 1987 scholarships. They are:
Douglas Kleeman KA9LWM of Shawano Wis
consin ; Carol Colby KA8PLF of Midland .
Michigan : Robert Jackson KA70CV of Tuc
son, Arizona, and Michael Wozniak KD8TA of
Martin's Ferry. Ohio. Each of these students
will receive one thousand dollars IOward tu
ition at the school of their enoree.

The program is open to any FCC-licensed
amateur graduating from high school in the
year that the awards are given . There are no
restrictions on the ucense class nor course 01
study selected by the student .

Information and applications lor the pro
gram are available after January 1 from DARA
Scholarships. 317 Ernst Avenue , Dayton OH
45405. The deadline lor receipt of the com
preted applications is May 15.

WB2JSM.
o HALL OF

OOo SCIENCE

:<lUEENS ~OUNTY

\ .-J;, t.J;
.tf· I

~~

AFTER A NEARLY SEVEN-YEAR HIATUS,
the Amateur Rad io Club Stat ion of the New
York Hall 01 Science at Flush ing Meadows
Corona Park is back on the air. The station
had been closed since 1981, when the Hall
was closed for major renovations: but now has
been instituted as a permanent exhibit whiCh
will be operated on the weekend . during nor
mal visiting hours.

This l00-member club has been cited for its
many outstanding endeavors , such as traffic
handling for the New York relat ives of people

••

AMATEUR RADIO HAS OFTEN BEEN AC
CUSED of being a pastime lor the aging: not
totally untrue in light of a recent poll which pUI
the average ham at 58! OAX this month fo
cusses on what's happening to bring fresh
blood into our hobby. But first ...

Education and
Young Hams

Inter-Urchin
Packet Mail
A PROJECT FOR PUTTING DEMONSTRA
TION HAM RADIO STATIONS IN ELEMEN
TARY SCHOOLS has provided inspiration for
a pocket pen-pal message exchange in New
England.

Byron " l uck" Hurder KYlT recently in
stalled a small ama teur radio station in his
local elementary school on Cape Cod, and
reported this in a message to " Al l. " When
Conrad " Butch" Ekstrom WB1GXM. an ele
mentary schoolteacher in lempster NH and
an ardent ham, suggested exchanging mes
sages between the studen ts of the two
schools, Luck and Butch prepared lists of
names, ages. and sexes of their respective
candidates and matched them up.

There have now been several packet mes
sage exchanges between the two schools.
Other hams have already asked to part icipate,
involving several schools around them . This is
certainly a nice . easy "grass-roots" project
and an excellent promotion of the hobby to
young people!

Larry finds
Greener Pastures
WE AT73 MAGAZINE AN NOUNCE LAR RY
LEDLOW NA5E/G0COWI9H3FS as OUf new
Edltor-in-Chtet, starting in September,

Larry is bringing a great deal of pertinent
experience to the post . He has been writing
technical reports for , and editing, official De.
panment of Defense publicalions since 1980,
and has been a regular contributing editor for
several journals, including Monitoring Times .
He is also founder 01 the only active volunteer
examining learn in United Kingdom (1985),
and has laught numerous U .S. licensing
courses since 1983. He has also been ex
tremely active in organizing special event sta
tions and nxceeaons (NA5C/C56 in 1985.
and 9H3FS in 1986).

We are proud Ihat larry chose to be with us
to pursue two fine talents of his: writing and
ama teur radio!
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Wayne wifh one of the junior members of hamdom, Jake KB5BNR, at the Dallas Hamfest. Jake
was eight when he got his ticket.
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Articles!

THIS MONTH 'S QRX was compi led with the
he lp of Hamsplalter , The W5YI Report , The
ARRL Letter, the New York Hall of SCience,
David McLanahan, DARA, The Los Angeles
Times , CO Magarine, and the good pup
Lena. Send your news and photos to 73
Magarine, WGE Center, Peterborough NH
03458-1194, Attn : a RK

W9PRN
Scholarship

Thanks to . . .

GRANTED, THE DAYS OF THE TOTAL
HOME-BREW STATION may be fading fast .
Granted, the awesome circui try of today's tun
featured rigs daunts all but the most tech nical
ly minded of us. But natural curiOSity and the
skyrocketing prices of equipment still keep
hams constantly tinkering and coming up with
a beller-and cheaper-mouselrap. And, of
course, me increasing sophistication of our
hobby demands more than ever the talents of
those who can explain complex material in
simpler terms.

So, jf you're silting there saying to yourself
" This project was so cheapJlasUsimple/neal
thatI'll have to write about it some day," make
that someday today. Call or write us about our
editorial calendar. AU submitted articles will
be promptly reviewed.

Let hams the world over in on your great
ideas- through 73 Magazine .

THE EDMOND METZGER W9PRN SCHOL·
ARSHIP has been created for students who
aueoe the University of Illinois, Indiana Uni
versity, or the University of Wisconsin. They
must be pursuing a cou rse 01 sludy in Electri
cal Engineering, be a licensed radio amateur,
and be a member 01 the ARRL For further in lo
on this scholarship, please contact Don Evilsi
zor KA9QWC, R.R. 11 Box 206, Larwill IN
46764·9726.

contact with at least 25 of the 40 CO Zones as
defined by the WAZ rules. All contacts must
be made using the Novice 80-, 40-, 15-, or
to-meter bands, using modes authorized for
these bands, and using transmi tter power au
thorized for the Novice or Technician license .
All contacts must be made as a Novice or
Technician, although at the time of submis
sion, the licensee may have upgraded to a
higher class 01 license.

The WNZ award is available as a mixed
mode, CW only, or SSB only. Rules for the
WNZ are essentially identical to the standard
CO WAZ rules. The WNZ award may be used
to full ill part of the application requirement for
the WAZ award when the operator is finally
able to confirm the remaining 15 Zones.

Thi s award is a good first step for Novices
and Technicians toward the "big-league"
awards. For application and zone map, write
to CO Magazine in Hicksville NY 11801 .

f _ .
•--

THE EDITORS OF CQ MAGAZINE announce
the Wo rked Novice Zones (WNZ) Award ,
which is avai lable only to holders of a U.S.
Novice or Technician class license for proof of

WNZAward

IN MEMORY OF SILENT KEY , PAUL MAZER
N2PM, the Board of Directors of the New York
Hall 01 Science ARC have established the
honor award in his name. This year, at a New
York Hall of Science ceremony, Paul 's wife
Dorothy Mazer presented this special award
to Joe Fairclough WB2JKJ.

Joe developed a n English cu rricu lum
around Amateur Radio. Students learn the
International Morse code at the start of the
term and practice their spelling and vocabu
lary skills by using CW. Grammar is l aught
using Amateur Radio publications and books
as texts . Through Joe Fairclough's instruction
and pa tience, many of his students have
qualified to become licensed amateur rad io
operators.

73 Magarine extends congratulations to
Joe WB 2JKJ and his Kids for ajob well done.

Paul Mazer
Honor Award

impose tariffs on the ir products , and how
the Soviets, British, and Americans trea ted
the Chernobyl disaster. They also monitored
local police , lire , and emergency medical
frequencies.

Now, after listening 10 many broadcasts,
students wanted to become part of the action.
With $3000 in state grant funds, Dible set up a
ham station at the school. Six 01his students
have already gotten their tickets, and three
more plan to take the test soo n, In all , about
forty of his students are using the equipment .

Beverly Hills Hams
TWO YEARS AGO , Craig Dible KB6LAK, a
social studies teacher at the Horace Mann
Elementary School in Beverly Hills, brought a
shortwave radio to his class. Antennas were
put on the roof , and the class became known
as the school 's listening post. They tuned
into broadcasts from all ove r the world , and
discussed in class such issues as Japanese
reaction to President Reagan's proposal to

Task Force Update
THE RESPONSE 10 the recent call in OSTler
volu nteers lor the AAAL Education Task
Force was very good. It is now possible 10
organize and distribute the work of the group
through the creation of separate " working
groups" to address the elemen tary school,
high school, and adult education levels . 22
hams are on the task force altogelher, with
live in each 0"' the working groups.

There are two main purposes for the Educa·
lional Task Force. It will review and update
curricula for the teaching of all classes of Am
ateur Radio, using techniques currently avail
able in the education discipline: and explore
and report innovative methods of establishing
Amateur Radio clubs in elementary, junior,
and senior high scrcors.

For more in formation on this, contact Tom
Frenaye K1KI, ARR L New England Division
Director.

interest in amateur radio. and it is working.
The number 01 ticket applications in April
broke the 3,000 mark , the lirst time in several
years; and in May, the FCC received a whop
ping 7,065 applications' The number 016-10
forms processed by the FCC for these two
months has nearty doubled over the same two
months in 1986.
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Put More Punch
in Your Packet

_ :1
144 220 440

135-160 21().230 415-465
)12Mhz @ 146Mhz )15Mhz @ 220Mhz )22Mhz @ 435Mhz
1kw lkw lkw
3 dbd 3 dbd 3 dbd
125.5" (3.2m) 79.25" (2m) 46" (102m)
$49.95 $49.95 $69.95

Outstanding mechanical design
makes the lsoPole the only logical
choice for a VHF base station,
especially for Packet operation. All
tsopote antennas yield the maximum
gain attainable for their respective
lengths and a maximum signal on the
horizon. Exceptional decoupllng from
the feed line results in simple tuning
and a significant reduction in TVI
potential. The IsaPola antennas are
all impedance matched in the factory
so that no field tuning is required. 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
tranceivers. Typical SWR Is 1.4 to 1 or
better across the entire band.

A standard 50 Ohm SQ.239 connec
tor is recessed within the base sleeve
(fully weather protected). With the
IsoPole you will not experience ag·
gravating deviation In SWR with
changes in weather. The impedance
matching network is weather sealed
and designed for maximum legal
power. The aerodynamic cones are
the only appreciable wind load and
are attached directly to the support (a
standard TV mast which is not sup
plied).

IsoPolo Specifications

Model
Freq. Coverage (Mhz)
2.1 VSWR bandwidth
Power Rating
Gain··
Radiating Element Lenqth
Amateur Net Price

••dtxl - db gaIn over a dipole in free space

High Performance Hand-Held Anten
na - The Hot Rod

The Hot Rod antenna can be ex
pected to make the same improve
ment to hand-held communications
that the IsoPole antennas have made
to base station operation. Achieve 1 or
2 db gain over ANY 518 wave two
meter telescopic antenna. The factory
tuned HR-1 is 20% shorter, lighter and
places far less stress on your nand
held connector and case. It will easily
handle over 25 watts of power, making
it an excellent emergency base or
mobile antenna. In the collapsed posi
tion, the Hot Rod antenna will perform
like a helical quarter wave. Three Hot
Rods are available; HR·1 1/2 wave 2M
Ant., HR·2 for 220 Mhz. and HR-4 for
440 Mhz. Amateur Net Price on all Hot
Rods is $19.95.

For either base station or hand-held
operation AEA has the perfect
VHF/UHF antenna. Put more punch in
your Packet station with an AEA
IsoPole or Hot Rod antenna. To order
your new antenna contact your
favorite Amateur Radio Distributor.
For more information contact Advanc
ed Electronic Applications, P.O. Box
C-2160, Lynnwood. WA 98036, or call
2Q6.775-7373.

Prices and Specifications subject to change without notice or obligation.

"Wh6n You Buy, Say 73"

Brings you the
Breakthroughl
ctRCLE 65 ON RUDER SERVICE CARD
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" ...scientists.... found that mice fed
just above a starvation diet lived twice

as long as well-fed mice. "

EVER SAY DIE
figures showing the total number
of hams. This is attributable to the
ten-year Novice term, not more
upgrades.

Bill feels that the AAAL has sec
rificed what was a simple NoYice
system in a vain effort to save 220
225 MH z. He belives that the
ARRL has messed up again
strange words from someone who
has been such a strong League
supporter.

All we have to do is wait and see
wbo's got the best crystal ball. I'm
on record as being eager to be
absolutely astounded il Novice
Enhancement brings in a signifi
cantly greater number of Novices.
I suspect Bill may be righi-this
may be jus! another case of foot·
shooting. Not what we need at this
time when our hobby is disinte
grating betcre our eyes.

I'm put in mind of a man in his
50s who suddenly finds himself
out of work. Panic sets in and he
wastes his moneyand timean ooe
foolish get-rich-quick scheme af
ter another instead of bUCkling
down to hard work. Desperation
knocks out common sense. A man
in his 50s out of work has a major
problem in our society-forget it if
he's 6O...where the average ham
age is headed.

Bill ' s ligu res sure jibe with
t ho se fro m W5 YI show ing a
steady national drop in new Ii
censees--about 10% per year.
So,are wegoing to bet the lannon
Novice Enhancement or are we
going to work on some backup
projects such as getting our ham
clubs involved in developing
Novices and radio clubs in neigh
boI'hood schools?

It 's been a while since I sat
down with the individual commis
sioners and updated them on am
ateur radio. We have some new
ones who don 't have a clear pic
ture of our history-our pas! ac
complishments-arid how past
FCC actions have almost killed an
incredibly importan t national re
source.

In the meanwhile I'll be listening
for you around 14.2-my current
need for penance is satisfied on
20m phone. II you indulge in simi
lar self-abuse and have any ideas
lor helping amateur radio grow,
but are too tar along with Parkin
son's to write, give me a call.

Continued on page 55

WHAT WILL EMPAEAUY DO?

Despite major efforts to keep a
lid on the nuclear electro-magnet
ic pulse (NEMP) situation, word is
gradually leaking out. Looking it

on toes, perhaps you 'd better not
discuss this cont roversial SUbject
over the air. Of course, the lact is
we don't know yet.

One thing we do know is that we
have all our bets on it. I don 't kf'lOW
of any back-up projects the ARRL,
th e industry, or even the FCC
have in mind in case Enhance
ment doesn't bring in the expect
ed flood 01 newcomers.

Bill Welsh W6DDB, wnc's been
far and away the most prolific
Novice licenser in ham history
he won the coveted Edison Award
Irom GE a generation ago lor his
WOrk-says he hasn't seen any·
thing to be happy about so far . He
compared the Cautorma licenSing
totals for the first four months of
the last live years. These went
950--912--615--556--600.

Bill pointed out that the slight
increase for 1987 reflected the
rush by Novices to get licensed
before the more difficult exam hit.
Bill predicted a higher than nor
mal April and May, then a real
drop in June.

Thedecrease in lapsed Novices
has artificially inflated the FCC's

How well is it working? Hmmm,
if you want to keep from stepping

NOVICE ENHANCEMENT NEWS

"""ed-youngsters who will be
straining at the bits (and bytes) to
try new communications modes
youngsters who will pack 73 with
articles on devejopments-c-arti
c1es which will build a whole new
generatiOn of small businesses like
AEA, Kantronics, GLB, and so on.

In the modern communications
world amateurs are still stuck with
smoke-signal technology. We're
pathetically iII-equipped to deal
with any serious emergencies.
The only bright side 10 all this is
that, as backward as we are,
we're all our country has to de
pend on in emergencies.

If your club is having some suc
cess in attracting youngsters and
getting them licensed, please let
me know about it so I can pass the
word. In the meanwhile, what is
your club doing to get some ex
citement going on 22O? I'm not
hearing crossband repeaters Irom
220 to 20m. which will allow me to
talk with your local Novices. Let's
see some action.

happens to our bands. A group of
doddering old men who are con
tributing virtually nothing to the
world aren't going (0 have much
influence against wel l-hee led
Washington communications l0b
bes. We're still holding on to our
bands by virtue 01 things we did a
generation Of two ago. nol as a
result of what we're doing today.

I'd love to publish articles on
spead-spectrum communica
lions--on digitally-encoding pho
netics for uhra-narrow band voice
communicatiOns-on high speed
packet systems-but if no one is
left 10 experiment and write the
articles, I'm sitting here with an
emply in-basket. Yes , I realize
that jf I did get such articles that
most hams wouldn't want to read
about such new-fangled garbage.
humph. Bet I'm game 10 try .

Yo u wo u ld n't be l ieve the
Wayne Green haling which went
on back in 1970 when I started

from page 4

the obits of much younger people
buying the farm, I get uneasy. A
great many of the hams I knew
when I started out are long gone.
I'm running out 01 pens to mark
old friends in the Silent Keys
column. Ken Grayson W2HOM,
Ca rmi ne Mi randa W2MLM,
Garald Si lsby W1MCS, John
Williams W2BFO, Dexter Miller
W2MSZ, Bob Gunderson W2JIO,
OscarW2KU, Sam Harris W1FZJ .

Perhaps iI's the same sense of
invulnerability which lets kids
drink and drive which blinds us to
the consequences 01 swilling six
packs and chomping potato
chips-or even wolling down a
WhOpper, which has around 650
calories! I Iound that a lew monlhs
of single-mindedly dieting worked
wonders. As they say of cocaine,
ice cream is wonderful, but is it
worth dying lor?

The hardest pall of dieting is
making the decision to actually do
it. Once you've done that the rest
is easy-and incredibly reward
ing. Once you don't have to make
a decision about ice cream and
other crap like that, it's a piece
of...er...salad. Oh, your body will
fight back lor a lew days, but once
you're adjusted to 1500 calories, publishing endless articles on FM
you 're never hungry and the lat and repeaters. Lordy, the massive
just slowly burns 011. reaction I got to that. But l stuck to

Did you catch Richard Pryor's it, pouring out ernces in 73 , pub-
mof'lOlogue about his addiction lishing a monthly Repeater Bul-
to cocaine? Well, what he went eun. organizing FM symposiums
through is a lot tike your and my around the country. Alter a couple
add ict ion to fallening foods . of years everyone had a 2m mo-
We're su rrounded by tempta- bile rig and a couple 01 HTs.
lioo- the cold cereal shell at the This isn 't a health magazine, so
supermar1tel-lhe ice cream sec- I'm f'IOl going to run hundreds of
tion-pies-a whole aisle of ances on getting into shape-
bread-a bakery boutique-the generating another generation 01
c runctues seclion-beer by the Wayne Green haters. But , lellas, 1
case-Lordyl The meat case is talk with you on the air-I see you
lull 01 steaks marbled with fat- at hamfests- and I know many 01
chicken with that deliciously fat you enjoy reading my editorials-
skin-sausage-luncheon meats so I teet like you're personal
(paCked with fat)-you have to go Iriends and I worry about you. I
some to find real food . want you to be healthy-to make

I'm going to be watching at Day- plenty 01 money and to enjoy ama-
ton next year to see how weak- teur radio with me.
willed you are. If we're going to have any

Speaking 01 losing our bands, chance of holding our bands we
which I did, hOw soon should we have to pay our dues.We've been
stall a pool on which ham band having a free lunch lor a genera-
will be the last we lose? I'll put my tion f'IOw-ever since the mcen-
money on 2m, just because it's live licensing d isaster in 1963.
the one we're using the most. Your dues these days are less us-

As our ranks thin, we're going to iog our bands (use it or lose it)
have less and less say in what than in gelling youngsters in-

1D 73AmateurRadio . September, 1987



RPCM Board

lightning Arrester For Autopatch
-Gas Discharge Tube shunts phone line surges k)

ground
- Handles up to 040.000 Amp$l
_The Bes1 deYioa available 10 proled Auklplddl
equipmentlrom lightning damage. S17.00 + SIH-

SCT1 10 VHF Xmtr/Exciter Board

- 10 WIs. Output. 100'M1 Duty Cydel
- W ithstands Hql VSWR
- True FM for exc. audio quality
- Designed specificially for continuous rptr. seMc:e.
Very low in " white noise."

-Spurious - 75 dB. HarmoniCs-60dB.
_With .0005% precision grade Irtal.
-BA-30 30 Wt. Amp board & HNt .... 3 sec. LP
liher & rei . pwr. _1SOl .

- BA75 75 Wt. untltllso .....a.bIe

- Used wfSCAP board 10 provide " fIlr,;o.w PaId1"
and l.and-lJne Control of Repeater

-Includes land-line "answering" circuitry

Improved SCT410B
Transmitter Assy.

SCAP Autopatch Board
- Provides all basic autopaIC:h fu.lctioIlS
- secure a Digil Access; 1 AuxOn-Off runction. Audio
AGC; Buill ..n timers; etc . Beautiful Audiol

-OIl inhibit bd. also available
-Wrtlalcall for details and a data sheeI

SCT 41 0B UHF Transmitter Bd. or Assy.

- Similar to SCT110. 10Wts. nom.
-Includes " on board" proponlonal Xtal
OscJO!I~n c ircuitry for nry high stability!

- BA-40 40W. U HF .....P. BO.& HEAT SINK

SCT 110 Transmitter Assembly
-sen 10 moullted III sItNldMJ housing
-Same as used onSCR 1000 & 2000X
*Completely assrnbId. wlf.T. caps, S0239 coon.
- 10 , 30, or 75 Volt unit.~

Plug-in
CodingC8rd

•

- - =.",-

\
' . .
I

• ••
- .. ...

- Improved! Now Includes " audio mU1e"
circuil and "Emergency Power 10"
option .
_4 rnout AF Mixer & Local MIC. amp.
- PAOM Memory-2SO bils/channel.
- Up to 4 different 10 channels!
- Many CMher features. Factory programmed.

ID2S0ACWID
& Audio Mixer Board

Power Supply Boards

TTC300 TOUCH TONE CONTROLLER

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VDCooL 11 51230 in, SOI60 Hz.
- 3OA @ 70% dulV, 25A @ 100% duty.
- MaSSive 30 lb. Transformer & Heat Sinks.

CTC100 Rpt r . COR Timer/Cont ro l Bd.
-Complete solid stale control tor rptr . COR ,"Hang:"
Timer, " TIme-Out' · Timer. TX local & remote Snut
down/Aeset, etc.

- Includes inputs & outputs lor panet controls &
!am",.

_ SCP 12 12 VDC@0.3A MAX.OUT. -e
_SCP512 12 VDC @IA& 5VDC @ 0 .4AouI .

(1.1A total max. out.)

- SCP51~A As above, but alsowl -12VOC @0.lA

_High perlOl'1Tl8nc8, Super versatile design. To c0n
trol any ONIOFF FunC1iOnat a remote site via OTMF
RadioUnk.

- Uses new high quality XIaI Controlled Decoder IC.
wlhigh immunity to falsing

-oecoces all 16 digits
-3 ONIOFF Functions per Main Card. Easily expend-
able to any no. of functions wlExpansion Cards.

-ccees quickly field programmable via pllJ9"in C0d
ing Cards_Many unique 3-digit codes available. Not
basically 1-digit as with competitive units.

- Lalched or pulsed outputs.
-Transistor Switch outputs can directly trigger solid
stare cirCU itry or relays. ere . for any type 01 control
function.

-Low Power Consumption CMOS Technology.
5VOC Input. GoId-illatilld connectors.

These are professional " Commercial Grade" Units-Designed for
~Ext;:reme Environments ( -30 to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

Spectrum Repeater/Link
High Perfonnance Boards &SUb-Assemblies

Insl.necI '" R4!cM<. lr
01" FL-4H P, csell CiOf Unit

New FL-4 UHF
Helical Resonators

-FL~: &HI Q~~ with Lo-HoI.. Tran&lstor
Amp (2" 01' 220 "Hz)

-FL-4H: 4Hl Q Hel~ Re, I)O.-toq It La HeM.. Tr .
Amp. 1nshiel~ houstng. (420-470 "Hz)

-P.OY'ld s Ireme..do"s rejection of "ovt~·

band" stgnals wloutlhe u_l loMl Can otten be
used inslead of large expensive cavity fillers .

- Extremely helpful at sites with many nearby Irans·
miners to " liller~" these oul-<ll-band signals.

Call or Write for
Data Sheets

FL·4H

Receiver Front-End Preselectors

COMPLETE SHIELOEO RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCR450A·UHF
. ToUIty Athatc«lOftignl
- 8 Pole Front End Rlr... wide dynamic rang&
Reduces Overload. Spurious Resp. & lntermod.

- Sans. 0.25 ~Vll2dB 51NAD typo
- se r. -&:lB@ ± 6.5 KHz. -l 3OdB @ ±30KHz. (8 Pole
Crystal .. '" Pole Cefamic Flus .

• ' S Meter' . DisCriminalOf& Deviation t.Atr . Outputsl
"Exc. audio quality! Fast sque6ch1 wIIUX)()5% Crys

1<1I . r'~SIIarp'"IFF1tr. aIsoavail. )
..Nftrl10 KHz B.W. IF FlIr.

frxHiglrSptHd PM;ke1.

Complete Receiver Assemblies
. Rcvr. Board moonled in shielded housing.
-eompleIeIy assembled & tested, wlF.T. caps,
S0239_

- As used in the SCR 1000. Ready 10 drop into your

-'_UHF Rcvr. Assy. Now Available w!Super Sharp Fl·
'" Helical Resonators. Greatfy reduces 1M & " oul 01
band" interference l

/$CI~e!f!!!.!!!s~!!!!~~!P.~!!~!~e~~!':·
"When You Buy, Say 73 " C1IICU 5 1 ()IiI R£ADDt KRYICE eAIIO
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Thanks Dan' Readers running in
to th is kind of mischief should
send a report to me-J'JI see that

the FCCgets it-Wayne

Dan Busse KAlTER
St. Louis MO

says FCC license required , when I
asked the salesman at Samhitl
Corp. about licensing, he said
" No problem-since they're low
power, you don't really need 10
bother." Samhitt was marketing
the Eagle 1at the CES, as well as
high-power cordless phones with
an 8O-km range lor export only.

As I got into it with the sales
man, I rea lized that he knew all
along that the radio operates in
the Amateur portion of the spec
trum. In disgust, I moved alOng to
the next booth.

Perhaps you , or any of your
readers can suggest what can be
done to stop these unscrupulous
dealers from marketing these and
oIhersuch radiosasglorilied CBs.

And hey- you print a great
magazine!

IFEWER LICENSE CLASSES I
In recent years, the Commis

sion has seen fit to eliminate the
requirement fOf licensed person
nel in almost all phases 01 com
mercial radio and television coer
anon. This began in the early
19505, when it eliminated the re
quirement lor a First Class Radio
Telephone Operator to be on
hand whenever a broadcast trans-
miner was on the air. Today, the
Commission has deregulated I..
censing requirements in almost
all phases of radio, except the Am
ateur Radio Service.

In 1950, there were only two
d asses of amateur radio licenses,
Class A and Class B, and a mail
order Class C with the same privi
leges as B. In those days, there
was some justification lor having
license dist inctions, since almost
all transrmttmq equipment was
home-made, and maintained by
the operator. In addition, techni
cal skill and c:w ability was indeed
a national asset in the form of
trained personnel lor the armed
services who sun used Iow·tech
equipment and CW as a means of
communication.

In 1987. we have five dassesof
Amateur licenses , in an age
where very fewtransminers below
the microwave region are bui lt by
the licensee. Maintenance is al
most universally performed by
skilled technicians 01 the manu-
facturer or an authorized agency.

ILL-EAGLE

OVERSIGHT

Firefighter Teny Turchin
Ba ltimore MD

Ra;endra Kumar G. G. VU2ZAP
BangakH'e India

An important piece of inlorma
tion was lett out of the report on
the Amtrak/Conrail train crash
("Death on the Rails" April 1987):
the vital rote amateur radio opera
tors played in the emergency 0p

erations. For more than three
days. approx imately 190 hams
were on the scene Of standing by
thrOughout the Battimore area .

Hams were the only communi
cators who could talk from rescue
command and all trackside loca
tions. Hams supplied direct patch
es to the shock trauma center:
one patch even connected trauma
surgeons directly between rescue
c o m ma nd and the operating
room. A command center was set
up at the Pikesville firehouse at
1:37 p.m. on Sunday, Jan. 4th-
just four minutes after the acci
dent took place. The irony is that a
meeting had been scheduled lor
Ba/tlmore County FD hams on the
eighth. The meeting, held after
the fact, was attended by fire de
partment members and gever
ment officials, and established
guidelines lor amateur emergen
cy communications.

Whoever wants more informa
tion on this subject may contact
me at Pikesville Fire company.
40E Sudbrook Lane. Battimore
M021208.

I don't real ly know why I take
this puniShment and keep coming
back tor 1TK)l 8 is it addiction?

1 1

1 1

HFBLUES

ETTERS

Recently, I was on 20 meters
settling down to a homely COO
with a Iong-Iosl DL friend. A cou
ple of overs tater, two Whiskeys
(one 100 many?) came up on fre
quency with " Bill, are you there?"
... When I tell him that the fre
quency is in use, he comes back
and says "Yes, it is. " I later found
out that they were having a COO
across lown with guns blazing,
with 8-9 plus in southern Ind ia .

Even with 400 Watts, a four-ele
ment tribander. and the best QTH
in town, staying alive on twenty
phone is plOblematicai. at best,
lor me. Ifinally got the notion to go
10A 1 mode, in the hopes of finding
freer bandspace and rTl()fe courte
ous users. But even after making
sure that I'm clear by 2 kHz on
either side and calling ORl twice
before COing, no sooner than get
ting a aso going and working
asK, then I hear tune-up, V..V.
.V..V. etc , between my transmis
sions. And when I sign off and end
KN, all hell breaks loose! No one
seems 10 know the meaning of
KN. or have any patience for the
ORZ. 8y my second esc, the
channel is inundated with ORM,
mainly due 10 loose who don't
contact with me and set up shop
next door to call CQ and drift
aJI over. It's impossible 10 work
there, even with a razor-sharp fil
ter. The situation is like a fish mar
kel-it stinks!

Back on phone, the situation is
even worse. By the time I'm in
my seCOild 0 00, everyone wants
to know if the frequency is in use
(to see if I copy). Adding alt the
tune-ups. oolahs, and bird songs
of an sceces. it 's a Iotal assault
on my ears (it'S a hobby, OM,
remember).

OSl cards . About 20% OSlo
I've been sending my cards direct At the end of May, Ianeooec the
to indMduai burrows and call ar- Consumer Bectronics Show in
eas: I still need W5, W7, etc. Chicago lor the first. time. Anyone
cards. I'm s1ill wailing .. . maybe who has never been there is really
TAD after 10 years. missing out!

I'd be interested in seeing a As I recall , I read in 730f certain
study of cardiac pl ob iems on ham wtDesalers and retailers who are
radio ops. There well may be a marketing the " Eagkt 1" HT UHF
direct ~tion between the num- transceiver as the emmete CB.
ber of operating hours and in- The trouble is is that the radio is
c reasing risk of heart attack . designed to operate in the 440-
Stamp cotlec:ting, gokt-fish watch- 450 MHz part of the spectrum,
ing. and star-gazing may be our right at the top of the amateur 70
attematives. em band! Atthough the nre print
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Jim Obarto WA9YYV/7
Phoenix AZ

ICODE LEARNER'S PERMIT I

CALL ME

FREE COUNTRY

build ing my station (entirely
home-brew) than I ever did in
school. This field teaches elec
tronics, radio theory,and the ever
elusive antenna theory, in a fun
way that will con tinue to interest
us younger people.

Will iam Lazure
Kirtland AFB NM

The Novice portion of the 10
meter band still needs an easy-to
remember calling frequency-I
suggest 28.1010 MHz. So, gel on
that channel and give me a call!

Henry Hampel KAI TUP
St. l ouis MO

1 1
Wayne , I've never thought

much of your editorials. Most of
them have made me damn mad,
and I've often had 10 calm myself
by saying that this is a free country
and everyone has a right to their
own opinion, however absurd it
maybe.

But your May '87 editorial really
hit the nail on the head. I lully
agree with you that the ham clubs
have gol to become more proac
tive in recru iting and keeping new
hams. My own experiences with
the local group have been poor.
Every once in a while, I go to a
meeting to check up on new and
interesting items, and I am struck
by the members' utter disregard
to newcomers! This is not from
lack 01 effort to involve myself, ei
ther. I 've always filled in the line
on the form that asks what com
mittees I'd like to work on, and
even sa id " tell me where you
need me" -and I've never even
golten a call.

I'm especially upset aboul the
behavior of the bunch that sold
their 220 MHz rigs rather than
sharing the band with a bunch
of Novices. I guess these guys
have lorgotten what it 's like to
be a beginner and need a help
ing hand.

I'm still a ham , but I've found
some hobbies where lolks are
lriendly in person as well as on the
air.

WeH , Wayne, I've been reading
73 on and ofl for about fifteen
years, I've never agreed with you
before, and I may never agree
with you again. Thank goodness
we live in America!

Jay King N2BEB
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PRO CODE

during a week-long road trip we
went on, during which she shared
the driving, she made tremendous
progress. II occured to me while I
was trying to nap during her shift
(no chance), that the learner's
permit concept is ideal for poten
tial hams under the age of eigh
teen. I suggest, then , allocating a
portion of the Novice band with lull
operating privileges lor learner's
permit holders, with a ham's su
pervision and guidance. They
should have already passed the
theory and rules exam.

This " learning by doing" is a
valid concept. If you don't believe
it, just look al how many kids know
about computers, which they
learned about through hands-on
experience.

Chuck Warren We.PAV
Ojai CA

1 1
I am a 24-year-old Staff ser

gean t in the U.S. Air Force, and a
mic rowave radio technician. I
have also just recently passed my
Novice exam.

My gripes concern " Never Say
Die" in the April issue. I first want
to talk about Wayne's comments
about amateur radio and the mili
tary. Speaking from experience,
the military prefers to train pe0

ple in their own manner. No one
without their tra ining is put di
rectly in the fie ld anymore . Of
course, hams tend to get through
the technical training more quick
ly. And, as lar as the code goes,
the Air Force still teaches ilfor use
in contingency (wartime) situa
tions. Let's face it: under heavy
interference, the code can get
through where more sophisticat
ed modes fail.

Secondly, have you heard the
normal traffic on CB lately? CB
ers really don't have the respect ,
etiquette, and technical knowl
edge, 01 hams. Thus another good
reason for learning the "dread
ed" Morse code. The code that
Wayne seems to hate is what
keeps educated, dedicated pe0

ple in amateur radio; and keeps
those who just want a new toy,
out . People who are willing to
work for something respect it
when they get it. How can any
non-ham hope to understand the
thrill and sense of accomplish
ment that comes with self-study
ing your way to 5 wpm?

Also, despite the tect tnat I was
trained as a radio technician, I've
learned more from designing and

GOOD ENGLISH'---- I
I am writing because I feel that

we, as hams, have a unique op
portunity 10 do the world a real
service. As you point out, Wayne,
it is becom ing more and more
apparent that English is the cho
sen language for all ham con
tacts. It behooves us, who are
native-born Americans, to speak
our language concisely and cor
rectly! I am appalled when I hear
a contact between a DX and an
American station, and hear the
American butcher the language
while the foreigner speaks gram
matically correct (however ac
cented) Engli sh. It makes me
wince to hear a ham of ours re
fer to his "diapole antenna" , Of

call the wires thai secure his tow
er "guide wires" , or talk about
an unknown system of early dig
ital communication called " Mor
ris code". I can't begin to talk
about OIJr love lor using double
negatives, strange contractions,
and incorrect tenses; such as
"ain't got no", "cain't hear ye'',
" don ' t have none", " I h ave
went", and " He ain 't went home
yet " . How about "Best 73s every
one?" 73 is " best recaros".
which makes the above phrase
redundant!

Perhaps we should mount a
campaign to get American hams
to speak English belore we expect
the same of our foreign counter
parts.

I

I am a physics teacher, and su
pervisor of our electronics/radio
club of 4-8 members, three 01
which are hams. I have been read
ing your artic les about how to in
terest young people in radio, and
definitely agree that !he code re
quirement is a deterrent . My stu
dents are able to learn the rules
and regs and the basic theory in
two or three meetings, but after a
full day of classes, sports, and
homewort<, ooty a lew highly mot i
vated ones find the time for regu
lar code practice. Many of my club
members start enthusiastically
learning the code, bul their inter
est slowly fades as daily demands
inhibit code practice, and they
don't have the stimulus of being
" on the air."

My daughter recently obtai ned
her learner's driving permit and

The armed forces and commer
cial agencies have practically no
use for trained CW operators. We
have many thousands 01 highty
portable transceivers that can
give us emergency communica
tions vastly superior to equipment
in the old days, and not requiring a
large amount of technical knowl
edge to operate effectively.

With the above in mind, the
question arises as to the neces
sity of the expenditure 01 lederal
funds to maintain five classes of
license, with all 01 the paperwork
required with no apparent bene
lit to the public and very little
benelit to the Amateur Service
beyond the snob-appeal and
"Merit-badge" precept of the Boy
SCouts. I think that such recogni
tion can be achieved through the
Code Proficiency Certificate is
sued by the ARRL at no cost to the
government.

Therefore, I suggest that the
Commission go back to a two-lev
el licensing system. The lower
class would combine Novice and
Technician classes with Techni
cian operating privileges. I would
add to this all amateur frequen
cies and modes above 28 MHz,
with a power limit of 250 watts
lrom the transmitter.

The advanced license would
combine the privileges of the Gen
eral. Advanced, and Extra-Class.
The theory exam would remain
Ihe same as currently required
for the General Class, and the
code requirement reduced to 10
wpm. As CW becomes more ob
solete, there is less reason to
make it a stumbling block in the
Amateur service. It would be like
making knowledge of loop-modu
lation, spark-gap technology, or
cats' whiskers part 01 the current
testing .

Reducing the number of class
es to two would also eliminate the
requi remen ts for the controversial
call-sign system that has evolved
over the years which has become
a mode for status seeking. If
there is a desirability that call
signs designate license class un
der the new system, I suggest is
suing 2 x 3 calls, beginning with a
" K" IOf the lower Class, and be
ginning with a " W" for the more
advanced Class. Almost all KC
KZ x 3 and WE-WZ x 3 calls would
be available. This would eliminate
a lot of paperwork and computer
time over the present system.

I hope the Commission will give
the above requests serious con
sideration.

Sheffield P, Wilds W4GVD
Pineola NC
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ModeITX7().11 -Watt ATVTrans
miuer.

KANTRONICS
DUAL PORT COMMUNICATOR

The KPC-4- Dual Port Co mmu
nicator has two simultaneously
operable radio ports both operat
ing at 1200 baud. Features in
clude a watchdog timer for each
port , automatic ga teway opera
tion between ports, and is com
mand driven with over 100 soft
ware commands. The Kantronics

The unit has the improved
KPA5·c transmitter board that
adds a video monitor output of the
actual mod ula ted rt . T he un it
comes with one crystal , but has
provisions for swi tching between
two frequencies. A mike }ack and
"push-to-lock" jack is available
for low impedance dynamic mi
crophones and transmit/receive
switchinq . The external power re
quirement is 12 to 14 vee at 500
mA o The antenna connector is
type N and a BNC outputs to the
receiving downconverter from the
built-in rf TIR relay.

rbecreucat snow free line-of
sight OX using the 1-Watt TX7(}.l ,
TVC-4G downconverter, and
e-eiemenr Kl M 44Q-6X beams is 5
miles. For greater OX with mobile
or base applications, the outpul
power and the sync stretcher in
the video modulator of the TX7G-1
matches the 50-Wall Mi rage
D24N amplifiers linear input ver
sus oulput range.

The suggested retail price for
the TX7G-l transmitter is $229 lor
single frequency, and an addition
al $15for the second crystal.

For further informal ion circle
Reader Service number 208.

-
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TWO NEW
ANTENNA TUNERS

NEWALL MODE
ATV RECEIVER

MODEL TX7Q-l
ATV TRANSMITTER

T his P .C . Elec t ro nic s sma ll
transmitter (6 x 5.2 x 2.5 inches)
enables Technician class or
higher to transmit live action color
or black and while composi te
video and audio from cameras,
VCRs, or computers. The TX70-1
is a companion to the TVC-4G
receiving ccwoccnverter . The
unit is ideal for those whO have a
oowoconverter and now wanl 10
tran sm it without bu yin g a full
transceiver.

New MFJ Dual Band VHF Anlenna Tuners.

This new receiver from Wyman
Research, rnc.. receives FM-ATV
on 900 MHz and 450 MHz with
video and audio outpu ts. It also
receives AM·ATV on Both 900 and
450 MHz bands with output on
Channel 3 or 4.

So me features of the new re
ce iver include 6 MHz audio sub
ca rrier; de-emphasis ci rcuitry for
FM-ATV; internal speaker(FM
AT¥); GaAsFET circurtry: lighted
tuning meter; and a deluxe cabi
net. It requires 12 volts at 100 mAo

Suggested retail price $374.95.
For fu rther information circle

Reader Service number 207_

MFJ Enterprises introduces two
n ew d ua l-ba nd V HF a ntenna
tuners that cover both the 144
MHz and the new Novice 220
MHz bands . Both handle 300
Watts PEP and matc h a wide
range of impedances lor coax-fed
antennas.

The MFJ-921 has a bui lt-in swrl
Wattmeter, measures 9x2x3 inch
es , and retails for 569.95.

The MFJ-92O measures a com
pact 4 1/2x2x3 inches and retails
for $49.95.

Both come with a one-year un

conditional warranty. For further
information circle Reader Service
number 206.

NEW HEATHKIT
LINEAR AMPLIFIER KIT

The new Heathkit linear amplifi
er kit , SB-l000 provides a tull
1000 Watts PEP output on SSB or
850 Watts on CW, as well as full
HF coverage for 160-1 5 meters
including 80% of rated ou tput
on three WARC bands. It uses a
single 3-5OOZ tube in a high· em
ciency circuit and has a hypersil
steel E-I core transformer lor high
pe rform ance opera tion. It also
features a quiet computer-style
Ian, a stilt full-wave power supply
with computer grade capacitors,
adjustable AlC and plate and
load controls with smooth vernier
tuning .

For further information circle
Reader service number 204 .

Heathkit High-performance Lin
ear Amplifier.

MODEL HL-725D
DUAL BAND AMPLI FIER

Tokyo Hy-Powe r l abs in tro
duces the HL-7250 dual band
power amplifier for 144/440 MHz
bands with low noise GaAsFET
RX preamps.

The HL-7250 uses a large heal
sink and the circui ts of THl's well 
established Hl -62V and Hl-60U
models that have proven to be
highly reliable and stable . Simul
taneous preamp operation of both
the 144 MHz and the 440 MHz
bands is possible. Various combi
nations of dual TX and RX amplifi
ers can be used.

T he suggested list price is
$329.95.

Fo r more in fo rmation ci rc le
Reader Service number 205.

EW PRODUCTS

KENWOOD DUAL BANDER

Kenwood's updated TW-4100A
" FM Dual Bander'tis easy 10 oper
ate and is 45 Watts on 2m and 35
Watts on 7OCm . Features include
GaAsFET front-end receiver, se
lectable tu ll duplex crcssoanc
operation. compact size (5.9 x 1.97
x 7.87 inches). weighs tess than
four pounds, and has a large. illu
minated LCD display and main
knob. Frequency coverage is from
142-1 49 MHz and 440-449.995
MHz. Operation is also possible
on certain MARS and CAP fre
quencies. The TW-4100A has pro
grammable band and memory
scan WIth memory channellock-oul .

Other features inc lude trent
panel se lectable CleSS tone
(when optional TV·7 is installed)
and selectable frequency step lor
quick and easy OSY. This Dual
Bander has 10 memory channels
with store frequency, offset, and
subtone . A li thium ballery pro
v ides memory back -up . Two
channels store the transmit and
receive frequencies independent
ly to anow odd split or cross-band
ope ration ,

The TW-4100A also has a non
volatile operating system (no re
programming or board-swapping
necessary). Separate antenna
ports for VHF and UH F minimize
loss and increase reliabili ty and
performance.

Various options are also avail
able . These include Digital Chan
nel Link and a multi-function voice
synthesizer (VS-2). Other options
are MU-l DCl modem; TU-7CTC
SS encoder; V8-2 voice synthe
sizer; PG-2N extra DC cable; MA·
4000 dual band mobile antenna
with cuplexer: and MB·ll extra
mobile mount.

Manufacturer's suggested re
tail price $649.95.

For further information on this
product contact: Tom Wineland,
2201 East Dominguez St., long
Beach CA 90810 (213) 639-9000.

FM Dual Band Transceiver.
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NEW a-POLE
CRYSTAL LATTICE FILTERS

EEPROM memory . These tone
frequenc ies may be stand ard
or non-s l andard and may be
changed at a later date if desired .
The requ ired tone frequency
may then be selected by solder
ing bina ry coded jumpers on
the tone board. The SS-32SMP
may also be ordered to work as
a six-tone encoder (no switching
diodes are necessary) at no exira
charge. Multiple tone switching
over six tones can be done with
switching diode networks or a
b inary switch . Tone freque n
c ies above 255 .0 Hz may be
ordered for a slight additional
charge .

The SS-32SMP fea tures a
low-impedance, low disto rtion ,
and adjustable sine wave wil h
adequate audio level 10 provide
su fficie nt deviation for most
handheld rad ios . It operates
on s- rs-voc so that vol tage drop
ping resistors should never be
required.

The SS-32SMP is available with
a one-year warranly for immediate
delivery lor $27.95 A catalogue
for our encoder and for our other
products is available upon re
quest.

For further informa tion on this
product circle Reader Service
number 213.

MORSE CODE
TUTOR PROGRAM

SUPER SMALL
CTCSS ENCODER

MFJ Enterprises announces its
new MFJ-1266 and MFJ-1267
Mor se Code Tuto r Programl
Iambic Keyer/Keyboard .

This new full -feature program
for the Commodore C-64 and C
128 teaches Morse code and is
also a fu ll-fledged iambic keyer
and Morse keyboard. Wilh the op
tiona l MFJ-76 interface board you
can plug in an external keyer pad
dle and ke y a t ransmitt e r o r
transceiver.

The program follows the forma l
of the ARR L ' s " Tune in the
World " and can be used with that
course or it can be used with the
MFJ supplied cod e learn ing
course.

The Morse Code Tutor features
Select Random (lets you select
the letters yo u want to study):
Complete Random (sends all al
phabet. numbers. and punctua
tions randomly) : Random Mes
sage (sends a pla in English
message exactly as given on an
FCC test or received on the air);
and Message Store (lets you enter
a message from the keyboard and
store lor sending).

Each mode can use Ihe normal
CW spacing or the sp eci al
Farnsworth spacing. where char
acters are sen t quickly with longer
spaces between them. A copy of a
test similar to a FCC Novice li
cen se te st is inc luded in the
manual.

For more info rmation circle
Reader Service number 212.

SS-32SMP Super·Small cress
Encoder.

International Rad io announces
IwO new 8-pole crystal lattice
filters for Kenwood and Yaesu
rad ios.

The IR88H4.OC is an AM filter
thai has a bandwidth of 4 .0 kHz
at 6 dB. 2 kHz narrower than the
Kenwood AM filler.

The IR88H4.OC is used to re
place the Kenwood YK88A1 thai
is used in the R-SOOO, TS-940, and
TS-930 . The new filler comes
mounted on a glass PC board like
the YK88A1 .

The second a -pete f ilter is
the new IR3.3H2.1 filter. This filler
was designed to improve selec
tivity in the Yaesu FT-101/E1EE
series rad io and is an exact
repla cement fo r the or ig Ina l

Communications Specialists unit.
has just introduced a super-small The new filler offers 2.1 kHz
programmable CTCSS encoder SSB selectivity at 6 dB and will
for use in handheld radios and provide addit ional razo r-sha rp
other size-res lric ted applications. select ivi ty for the above series
The SS-32SMP measures only Yaesu radios.
.53 x 1 x .16 inches and offers full Filters are $60.00 each plus
tone versat ility and high audio $5 .00 shipp ing and handl ing
rever . U .S .A . ; $10.00 Canada and

Any 32-tone frequency between Mexico: $13.00 elsewhere,
.01 Hz and 255.0 Hz may be For further information circle
selected for storage into a 32-bit Reader Service number 214 .
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The SRC-10 controller provides
up to 7 buffered auxiliary function
control outputs that are selected
remotely via a 3-digi t OTMF touch
tone" command . Th e unit re 
sponds with a Function Complete
tone after each valid OTMF com
mand. In addition are Auxiliary
Function Tone Responses to indi
cate on or off condition. Courtesy
Tone Responses are available to
indicate repeater or link COS
(Carrier Operated SWitch) activity.
A lock command is available thai ,
when it is selected , the controller
ignores all OTMF co mmands unti l
the unlock command is received.
This is useful in the case of re
pealer jammers or hackers.

Additional OTMF co mmands in
clude repeater and link Courtesy
Tones ON/OFF, Master Reset,
OTMF Mute ON/OFF, and Force
CW 10 . In addition 10 auxil iary out
puts the SRC-10 has a Repealer
PIT, Link PIT, CW 10, OTMF
Mute, and a CTCSS Mode output.
Inputs consist of OTMF Audio , Re
peater COS. CTCSS Tone, Link
COS, and and alarm input for
monitoring user installed events
(e.g ., low-battery. over voltage, in
trusion, etc.).

Wilh the optional PI-1 0/S syn
thesizer board, the frequency and
offsets of the link radio may be
programmed remotely. After the
frequency and offset is sent in se
rial format from the controller, it is
converted into parallel outputs to
interface with the link radio's fre
quency synthesizer.

The SRC-l0's firmware incor
pora tes most options that would
be used in a repeater configura
t ion . Customer specified com
mand codes are available for each
OTMF function, as well as cus
tomer specified CW speed , re
peater hang time, and repealer
call.

For further information circle
Reader Service number 211.

S RC-10 Smart Repeater Con
troller.

REPEATER CONTROLLER

Personal Packet Mailbox'" is in
cluded as well as an external
modem connection point. R5-232
or ITL level ccerenco by jumper
selection is also a feature. The
KPC-4 also fea tures 32K bytes
RAM , 32K bytes EPROM , 512
bytes EEPROM , and 63B03X pro
cessor. Also included is a power
mon itor ci rc uit to contro l mi
croprocessor reset.

The protocol is the ARA L
adopted AX .25 and the unit is
FCC Part 15 compliant .

For further informal ion circle
Reader Service number 209.

Austin Mobile Antenna.

MOBILE ANTENNA

The Austin Ttl-Band 2m/1.25m/
70cm antenna puts you on the
three most active repeater bands
with a single l5-inch antenna on
your car roof . Functions as a low
swr quarterwave vertical on 2m
and 1.25m and , a three quarter
wave on 70 em. Available with or
without magnet mount .

Suggested retail price including
magnet mount is $62.45 plus
$4.50 postage and handling.

For further information on this
product circle Reader Service
number 210.

Crea tive Control Products new
SRC-10 smart repeater controller
is low-cost , low power, sell-con
ta ined , an d mic roproce ssor
based. AUrepeater funtiOns have
been incorpora ted onto a 4-inch
by 6-inch G-10 glass epoxy print
ed circuit board with one interfac
ing connector for qua lity. ease of
installation, and reliability.
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Radio at Green Bank
The active radio observatory at Green Bank,

West Virginia, is also a center for preserving some
of the major early developments in radio astronomy.

•

O ne of the most impressi ve
collections of radio atcnnas

in the world is located at Green
Bank, West Virgin~. This loca
tion was selected for the firs t
large system of radio telescopes
in the United States for several
reason s. The hills surroundi ng
Green Bank protect the site from
man-made interference . The area
has little industry and few po pula
tion centers that could cause in
terference.

Green Bank is a very pretty lo
cation . The surrounding hills are
covered with forests and in the
valley the re is little to disturb na
ture except the large radio tele
scopes.

Green Bank has become a center for the
history of rad io astronomy as well as an
act ive radio obse rvatory. A replica of the
fir st ante nna that was used to de tect ra
d io emissions from space has been con
structed near the administra tion buildi ng .
The o riginal ante nna was built by Karl
Jansky , a rad io amate ur who worked as a
scientist at Bell Laborato ries in Holmdel ,
New Jersey.

Wi th hi s antenna system , Karl Jan sky
was studying radio noise . The antenna was
constructed for a wavelengt h of 14.6 meters.
which is near our 15·meter rad io band. He
discovered that the strongest noise sources
see med to follow the movement o f the sky
as the Eanh rotated . In 1930 Karl Jansky
determined that the band of radio noise that
he detected seemed to coincide with the
Milky Way and that it was strongest ncar
the constellation Sagittarius, the center of
the Milky Way . With the detection of th is
extraterrestrial radio noise , radio astronomy
as a science bega n.

Anothe r dedicated amateur. Grote Reber.
also made great contributions to radio as
tronomy . Rebe r, an electrical engmccr . bui lt
a j l -foot parabolic antenna at his horne in
Wheaton , Ill ino is. in 1937. This was the
first system built expressly fo r rad io as
tronomy. With this fully stcerable radio tele
scope , he was able to make a numbe r of
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The NO-foOl tetescope at Green Bank.

important contributions to the new science of
rad io astronomy , incl ud ing the first rad io
map of the sky. This was an impressive pri
vate effort-s-the rad io telescope weighed two
tons and it took four months to build the
observatory .

In 1947 Rebe r sold his rad io telescope
to the National Bureau o f Standards. The
Bureau moved it to their location is Boulder ,
Colorado. the home of WW V. Here it served
the Bureau for a number of years in radio
research activities. After the Bureau acquired
more advanced eq uipment. the Rebe r tele
scope was d isassembled and shipped to Green
Bank. Reassembled at Green Bank under the
d irect ion of Grote Reber in 1960. it can now
be seen there by visitors. The site at Green
Bank is listed in the National Registry of
Historic Places .

Several other early radio asrronorny amen 
nas arc also displayed at G reen Ban k. One , a
horn antenna, was used in 1951 to detect
neutral hydrogen rad io emiss io ns fro m
space . Th is emission occurs at a frequency of
1.420 G Hz and is one of the strongest radio
emissions that arrive from space. Concentrat
ed along the plane of the M ilky Way, it serves
as an impo rtant indicato r of the struc ture of
our galaxy .

The first large radio telescope at Green
Bank was built in 1957/58. The telescope is
85·fee t in d iameter, fully stccrabtc. and con-

strueted as a parabolic anten na
with a casscgrai n subreflector.
Named the Howard E. Tatel tele
scope after its designer. it is still
in service as pan of a 4-element
interferometer.

In 1960 the second largest
movable radio telescope in the
world was built at Green Bank . It
is exceeded in size only by the
lOOO-foot fixed rad io telescope at
Arecibo in PuenoRieo anda 330
foot movable rad io telescope ncar
Bonn. Germany.

This telescope has one disad
vantage: it can be moved onl y in
elevation . A movable feed system
at the focus of the parabola allows
so me tracki ng of objects as they

move across the sky du e to the earth's rota
tion, but because tbis capability is limited . an
object ca n be tracked for onl y a few minutes .
But for many observatio ns this tracking capa
bility is suffic ient. It is one oftbe most valu
able facilit ies of its type in the world . con
tr ibu ting to ma ny di scoveries in rad io
ast ronomy. The shape , s ize, and rotat ion of
many galaxies ha ve been ma pped by thi s tele
scope.

Many pulsa rs (radio sources in the sky that
transmit rapid pulses in a very stable patte rn )
we re fi rst de tec ted with the 300- fo o t
telescope at Grecn Bank .

Pulsa rs are be lieved to be the remnants of
supernovas that have exploded in the Milky
Way . These sta rs have contracted, becoming
rap idly rotati ng and extremely small and
heavy neutron stars. Pulsars emit rad io waves
from their magnetic poles and these can be
detected each time a pole sweeps past
the ea rth. Despit e having traveled several
thousand ligh t years. these pu lsars haven ' t
been smeared out and . when they arrive o n
earth. can still be detected in almost the same
pattern as when they were emitted from the
pu lsar.

The observa tory is now used to map these
pulsar emissions fro m the Mi lky Way and
other more remote galaxies at the radio fre
quency o f neu tral hydrogen (1.420 GHz).
Th is telescope produces far more accurate
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maps than the old horn antenna on d isplay
nearby .

The largest te lescope (140-fool) in the
world with an equator ial mounting was bui lt
at G reen Bank in 1965. Equatorial mounting
permits rapid and accurate tracking o f objects
in the sky. This telescope if often used for
Very Long Baseline Interferometry (VLBh
observations in conjunction wi th observato
ries in other countries. includi ng the 330- fool
telescope in Germany .

To usc VLBI technology a radio telescope
must have a very smooth surface compared
with the shortest wavelengths which it is to
observe . The smoothness of the telescope's
l40-foot diameter surface is so accurate thai
it works well at wavelengths of 2 centimeters
(15 GHzl . By linking severa l radio telescopes
together extremely detailed observations of
remote objects ca n be achieved with the aid of
com municatio ns sa tell ites or microwave
links. The information from the pa rt icipating
radio telescopes is recorded with accurate
time measuremen ts on mag netic tape . The
(V LBI) technology is as accu rate as that
which would be possible with a single radio
telescope with a diameter equa l 10 the
distance be tween the participating radio
observatories.

The 140·foo t reflector. constructed in the
casscgrain configuration. is able to determine
signal frequencies with ve ry high accuracy.
Since chemical elements in space emit a va ri
ety of rad io frequencies. each emission line
can be used to identify a chemical element.
Doppler shifts in emission lines ca n then be
used to determine the veloc ity and tempera
ture of the objects being observed .

The 3-element inte rfe ro mete r at Green
Bank was the first large one constructed in the
United States. (An older interferometer had
been co nstructed only at Jordell Ban k in Eng
land . ) The Green Bank interferometer con
sists of three 85-1'001. reflecting antennas. in
eluding the original Ho wa rd E . T ale!
antenna . The Tatel antenna is stationary. the
other ones can be moved along a 5(X)()-f(xlt
long track .

The experience gained from the pioneering
work done on the Green Bank system was
used in constructing the muc h larger, 27-ele
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Photo C. nil"three-element interferometer at

Green Bank. The center element lias been
dismantled .. tile 01'(1 remaining are pan ofa
four-dement interferometer dedicated to
ast ronom\·.

ment inte rferomete r facil ity in New Mex ico
(73. 1uly 1985).

The th ree -tele scope inter fe rometer at
Green Bank has been removed from service.
One of the movable antennas has been dis
mantled : the two remain ing arc pan of a
fou r-element inte rfe romete r being used at the
V,S. Naval Observatory . This interferometer
is the first to be dedicated to the new science
of radio astrometry .

Radio asrromerry is the science by which
the movement and rotat ion of the ea rth arc
accurately measured . For example. wobbles
in the earth's motion of a few feet can be
detected as .....e ll as minute changes in the
location of the North and South poles. Th is
science ca n also provide information on the
composition of the inner pans of the planets.
The V.S. Naval Observatory uses radio as
trometry to prod uce accurate astronomical
tables for navigation .

To accura tely de termine th e e a rt h's
motion, ve ry stable reference positions arc
needed . A four-element interfero meter uses
remote q uasars for reference posit ion s .
Quasars are so remote that no movement of
them has ever been detected. The ea rth's
motion is measured with the interferometer
by checking its movement aga inst the posi
tion of a few selected quasars.

Two elements of the four-element interfer
omete r arc two 45-foot antennas one at
Hunt ersville . the othe r at Point Mountain .

West Virginia . Both nf these locat ions are
abou t:!O miles fro m G reen Bank .

The Green Bank rad io telescope s arc
owned and operated by the National Rad io
Astronomy Obse rvatory (NRAO) , This
organization. which has its main o ffice in
Cbarjoncsvinc. Vi rginia, also operates the
Very La rge Array in New Mexico as well as a
millimeter wavelength observa tory at Kill
Peak in Arizona.

The receiv ing equipment used in rad io
as tro no my mu st be of ve ry ad va nced
construction. The receiving front ends arc
usually cooled with liqu id helium in order 10
maintai n a temperature only a few degrees
above absolute zero. All components in an
electronic ci rcui t produce internal noise
while operating , Noise ca n overwhelm the
weak signals be ing received from space.
Cooling reduces th is internal no ise in the
recei vers 10 a very low level .

A variety of receivers is being used at
G reen Bank. For many of the lower frequen
cies. CooIClJ Field Effect transisto rs are used.
Cooled parametric am plifiers are used for
higher freq uenc ie s. and fo r the highest
frequencies masers arc most effective .

The NRAO constructs most of its own
receiving equipment at laboratories in Char
lotte, Virginia . and SOt'OTTO. New Mexico .
The majority of radio telescopes arc bui lt
in the casscgrain co nfiguration. In this con
figuration a subreflcctor is mou nted at the
focus of the pa rabolic reflector. Th is subre
Ilcctor directs the received radio waves to
receiving equipment at the center of the
parabolic disk .

Because of the we ight of the cooling sys
tem . it is difficult 10 support the recei ving
equipment in the foc us of a parabola . With
the casscgruin system a more stable position
on the parabol ic disk is possible. This system
also facilitates maimainance. The on ly ex
ception to the cassegrain system at G reen
Bank is the 3<X>-foot radio telescope.

Visitors are .....elcome at Green Bank during
the summer . There are daily tours during the
week and also on weekends. A short. award
winning movie on rad io a.stronomy beg ins the
free g uided bus to ur o f the rad io tel e
scopes. •
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your tower . Next , cut the top OUI of the drum
with a cold chisel . Don " ta ke your trusty
blowtorch to the top . Ma ny chemicals will
produce to xic fumes which could make short
work of you. and oil drums lend 10 ex plode o r
burst into names whe n e xposed toa to rch. so
do it the hard way . After completing this step.
knock severallarge drain holes into Ihe other
end of the drum . This allows the water 10
drain from the concrete yo u will pour into it.
re sulting in faster. and more even, curing .
Finally , d ig a hole large enough 10 bury the
drum vertically with the top rim just even
with the g ro und . A ny projection above
gro und decreases counterbalance we ight for
the lower .

T he ~Ia<;t Su pport

Prepare the base suppo rt by clamping a 3 "
x 3" wood spacer about 3 ' long between IwO
10' 3" angle irons (Figure 2) and drill a 5 /S"

Fig. lB. Side ~'il'w of mast-supporting angle
brackets and winch installation ,
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lo p -he aviness and /o r add to st ructu ra l
strength. as well as permit greate r ease in
lowering the antenna in bad weather . A dou
ble pulley may be added for more power , o r
the hinge point raised to provide greater
leverage.

I am no eng ineer. bur I can report what
worked for me ; the pUIJlO!'C o f this article is
10 e xpose you 10 a cheap method of build

ing yoursel f an otherwise-expensive add i
tion 10 your station. Pay as much attention
10 the concept as to the step-by-step pro
ced ure and lei your imagination help you
build the assembly which will be exactly right
for you.

The job begins with finding an old 55-gal 
Ion o il d ru m. I got mine from a local fann
chemical deal er. Similar drums may be found
at oil compa ny storage areas or wholsesale
clean ing companies (ofte n free for the ask
ing). The drum serves as a modular base for

Fig. IA. MOImtinx of /Ower base showing
front view ofmast-supporting angle brackets.

" The basic structure
. . . is simple and

straightforward. Two
sections ofpipe are
telescoped together
and hinged near the

base. A hand-operated
boat winch provides

the power. "

Afew years ago. I fell heir to several 21 
foot (standard-length) pieces of galva

nized -steel water pipe , one 2-1I2-inch piece ,
a 2-inch piece, and others rangi ng down to
l-inch diameter. The various s izes and lon g
lengths made them much too bulky and hea vy
for masts and rotor supports in the ordina ry
way . so they just lay outs ide my shack to be
tripped over occasiona lly.

Some time later , having 10 scoot 10 the top
of my 6O-foot tower to repair cables and
replace guy wi res. I gol an ae rial view of
tbese pipes . Wow! They looked like one o f
those expensive foldover towers I had seen

ad vertised in a recent issue of 73! Decid 
ing that this was "an in spiration from
above. " I set OUI " to rcstack ,. the pipes verti
cally so that I could talk over them rather
than about them . There seemed to be plenty
of d ear area in my yard near the shac k where
a foldover tower would fit neatly to the
ground .

(A survey of space is absolutely necessary
should you decide to try thi s project . The
foldover will be no good to you if the antenna
folds ove r into a tree or o nto the roof. Also.
be ca re ful 10 align mebase so that the bull of
the mast does not sw ing up into the side of
your shack as the mast is lowered .)

The basic structu re. shown in Figures lA ,
IB , and IC. is simple and straightforward .
Two sections of pipe are telescoped tog ether
and hinged ncar the base. A hard-operated
boat winch provides the power. The assent
bly can take mo re sec tions for added height ,
and these may also be telescoped 10 prevent
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Fig. Ie Winch assembly/or tile foldaver.

hole through both pieces. about 3· from the
top end. Stand the assembly in you r buried
d rum and mark the level of the ground. us
ing a level or straight edge across the rim
of the barrel. Measure up from 6" to 12
and drill another 5/S- hole. This bonorn
hole will lake the locki ng boil that will
hold the mast ve rtical once it is raised ; the top
hole is for the hinge pin for the foldover
o pe ration.

Lay the bottom pipe for your tower along
the support assembly and mark Ihe pipe at the
dri lled holes. Exercise caution here! There
should be around 6" between the ground-lev
e l mark on thc support assembly and the lock
ing-bolt hole , and the bottom end of the mast
must fall within this space. Carefully d rill
51S· ho les through the pipe to match the ho les
in the support assembly . Keep the holes per
pcndicular to the pipe or the bolts won' t align
properly .

An al ternative procedure would be to
clamp the pipe between the angle irons and
bore both sets of holes . hut this is d ifficul t
unless you have adequate clamps a nd a help'
ing hand . It is hard to c la mp a nd a lig n a round
piece between two nat pieces .

Gel the A....<;emhl, Vertical!

lr's a good idea to treat metal which will be
in contact wi th concrete the same way profes
sio na l tower-in stalle rs protect base mounts
on comme rcial towers. An ae rosol can of
a uto -body undercoating can be used . (This is
nOi a n option if you a re inserting galvanized
metal into concrere .j

Now . mix . then pour. about fou r 6O-lXlund
bags of concrete into the drum . You co uld
pour d ry mix into the d rum and drench with
water. bUI th is way it could be weeks befo re
the concre te wi ll be moistened enough to
cure. While the concrete is still wet . stand the
su pport assembly upr ight in the cente r of the
drum. and wo rk it down through the concrete
unt il it h its bottom.

Balance o r brace the assembly upright until
it can be secured , I used o ld pieces af T V guy
wire and t ied it a ll in th ree d irect ions. Once it
is firmly secured. take your le vel and make
sure the assembly is vert ical. Now add sa nd.
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d irt. pebbles . o r whatever, to the drum . and
fi llto wi thin 12· to 1 6 ~ of the r im. Check
your base assembly again 10 make sure it is
stillvertical,

Mix up four to six mo re bags of ready
mix (as needed) and finish filli ng the bar
rel . rounding it off at the top so .....arer wi ll
not co llect a round the mast. Tamp the soi l
around the ba r rel , using leftover soil, peb
bles , a nd conc re te as necessary to secure the
base solidly in the g round . No w make a fina l.
ca re fu l check of the plumbness of your as
sembly a nd make a ny last-m inute adjust
ments needed . A very slig ht bit off ve rt ical
here. and yo ur mast co uld end up looking like
the To wer of Pisa!

Take a break and come back tomorrow .
Any fooli ng around with the base no..... can
cause c racks in the concrete where water can
see p in a nd freeze . breaking up the concrete
or making a ll your le veling worthless . Let it
harden at least overn ight.

:\Iounlin~ the ~Ias(

The next day , begin by remo ving the spac
e r and putting the bottom mast pipe in its
place . Insert a 5-112 inch 5/8" bolt in the
hinge-pin ho les . us ing n at washers o n both
sides of the mast. Screw on a nut loosely . and
raise and lower the mast by ha nd to c heck the
action and to make sure the bottom holes line
up properly. If they do not . damp the mast
firmly upright and drill th rough the whole
assembly .

Mark ...... he re the bottom of the mast comes
to o n the support assembly. and a few inches
above the mark securely boll a piece of 2· x
8 ~ quarter-inch Oat iron stock ac ross the nat
s ides of the a ng le irons ; th is piece will stop
the mast from swing ing further than the veni
cal posit ion.

With thc mast bolted in the vertical posi 
tion, d r ill a 3/8~ hole in it about 1O~ from the
bottom a nd insert a 3/8" eyebol t with the eye
fac ing the di rect ion in wh ich the to wer will
fo ld . Your winch cable ...... ill be faste ned to th is
eye. Use ei ther a welded-eye type bolt or
ha ve the eye welded shut. A hea vy load can
stretch a n eye open- and such a mishap ca n
allow a mast being raised or lowered to plum-

Fig. 2. Details of winch installation.
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Fig. J. Truss for lowe ma.u section. Use this
when mMiIJK another section to the tower.

met 10 the ground wi th yo ur prized q uad a nd
rotor!

The Winch

The winch shou ld be mounted o n the same
side the tower fold s on . at a height that al 
lows easy c ranking of the handle . It a ll works
most smoothly if the cable winds up at o r
near the height at which the eyebolt is at
tached to the mast-c-Hl" to 1 8 ~ above ground
level . My towe r has the winch at about waist
height which a llows c ranking without gett ing
down o n your knees . but creates a nother
problem: IXlOf leve rage . I had to mount a
pu lley at the base ofthe support assembly (sec
Figu re IC) . Feel free to e xperiment , but be
ware; I had trouble finding a pulley small
e no ugh but sturdy e nough. a nd with the cable
tracking over the pulley . and with the mount
ing of the pulley so that it was not in the ......ay
ofthe mast when vertical. It really is simpler
and more economical to mount the winch as
low as ca n be c ra nked co mfo rtably when
kneel ing .



I have tried several modifications of this
assembly . all the way to 50 feet without guys,
including a 6-dB vertical atop stacked 7
clement. 2-meter beams. It stayed fine , but
I couldn' t stand the sway ing in the wind as
well as the tower did, although the base nev
er budged. However, guy wires would be a
necessity in my book if an expanded ver
sion of my design is bu ilt . It is simple
enough to disconnect the guy wires for tower
lowering.

Extending the tower to 60 feel or more
produces very heavy loads on the winch,
even with light arrays. The optional lower
section truss brace eliminates much of the
sway and bend ing when raising or lowering
the tower. Over 40 feet you also will need the
optional pulley system shown in Fig . I . This
slows operation of the foldover but doubles
the effectiveness ofthe winch . Another possi
bility would be to build the upright support
assembly longer. This will add counterbal
ance weig ht-and could also allow the use of
larger pipe.

Conclusion

My Foldover Cheapie has been in service
for nearly eight years without any problems.
It is a perfect platform. even at 20 feet, for
antenna experimenters. (At 20 feel you cou ld
perhaps use a 3D-gallon d rum o r perhaps 00

drum at all.) A d rum makes sure of enough
base weight, and requ ires about a sixth as
much concrete as would a plain hole in the
ground. II also helps keep the tower from
sett ling into the ground and cracking skimpy
layers of concrete .

A final comment: Don 'n ry 10 lift 100 heavy
Q 1O.....'rand load. You risk breaking the cable
and worse. Slide the top section down a little
and try it OUI. I doubt that my range with the
ATB -34 is much d ifferent at the 36 feet I use
that it would be at 40 feel.

Many olde r hams will enjoy this type of
structure because it will allow them the inde
pendence of maintaining their own antenna
systems. This might make a nifty dub project
(0 help some ofyour older members. It also is
an ideal assembly for hams living in areas
subject to seasonal high winds . •

Parts List

2 10' pieces 01 3" x3lS" angle iron
1 21 'pieceoI2-112-steelpipe
1 21' piece 012 " steer pipe
2 5-112- SIB- steel bohswith nuts and washers
2 2" 3JB" steerbolls with nuts and washers
1 piece 01114- nat iron stock, 2~ x 10"
1 used 55-gallon drum
1 1OOO-pound boat winch with cable
2 2" 112- bolts with nuts and washers

10 6O-pound bags of premil(ed concrete

ForWlnch Mount

1 piece of 114- flat iron stock 6- square
2 pieces oI1 /4 - ,lat iron stock 10" x 1
3 to" pieces of 2 - angle iron
2 10" pieces of 1~ x 1 /4 ~ angle iron
4 2" 3/B~ bolts wilh nuts

When you have decided on a posuron .
moum the boat winch mounting bracket (see
Figure 2) . You may have an easier method of
mounting the winch. Certainly. if you have
access to a portable welde r, this job can be
done much more quickly . Just be sure the
winch is cente red between the angle-iron sup
ports . The simple bolted arrangement is neat ,
but I personally suggest that you take the
assembly toa welder and then bolt the welded
assembly to the supports . (There is other
welding that can be done at the same time
see " Adding Height : ' below .) In any case.
the winch assembly must be sturdy. There is a
great deal o f stress involved in raising and
lowering the tower, so this is no place to
skimp.

Adding Height

When you have satisfied you rself that
your assembly works as you wish it to, it
is time to add height to the mast . With it
lowered and touching the ground, bore two
holes about a foot apart with the top hole
about 2~ below the top of the mast (see Fig
ure 3). While you are having your winch
welding do ne, you also can get I12~ nuts
welded over each of these holes. You could
fabricate a damp for this job to replace the
welding. Raise the mast parallel to the ground
and slide a 2 I- foot section ofr pipe about
two feet into the larger pipe. Screw r bolts
into the welded nuts to hold the two pipe
sections firml y together. Now you have a
an-foor mast whic h is adequate fo r most
amateur use .

I have an ATB-34 and a CDE rotor atop my
version of this tower and felt more comfort
able lowering the top section about halfway
into the lower section, resulting in a 3O-fOOl.
tower. A thi rd section of, for example. I'l l
4 ~ pipe attached in the same manner, could
produce a 6O-foot tower. If this is tried, I
would suggest welding links of chai n, or in
serting eyebolts around the top section o f pipe
about two feet from the top , to allow attach
ment ofguy wiresc-especially if any substan
tial antenna array is to be mounted. Getting it
up the re is one thi ng, but getting it to stay is
another!

Juns
Can $
Call $
Call $
Call $
Call $
Call $
Cell $
Call $

""'IS
Ca",
CaMS
Call $
Call S

Call $
Call $
Call S
Call $
Call $
Ca",
Can.
Ca"
callS
Call $
Call $
Cali $

caliS
Cd'

29995
,,",1$
,,",IS
Carl $
Call $
Call $
Call $

Lis1
$999.00
1649.00
1099.00
949.00

2499.00
429/459

499.00
589.00
449.00
459.00
459.00
399.00
329.00

1C-735
1Co135 Gen. Cvg. Xcvr
1C-751AGen. Cvg. Xcvr
R7000 Gen .Cvg. Rcvr.
R71A Gen. Cvg. Rcvr.
IC 761 New Top of Line
IC28AIH FM Mobile 25w/45w
1C37A FM MoOiIe 25w
IC-9OO Supef Multi Band Mobile
IC-04AT UHF HT
IC-48A UHF 45w
IC-38A FM Mobile 25w
1C.o2AT FM HT
1C-~TMicro HT

FT 757GX
FT·757 GX Gen. Cvg. Xcvr 995.00
FT·7674 Band New 1895.00
FT--27ORH FM Mobile 45w 439.95
FT·29QAAlIModePortabkt 579.95
FT-23 RITI Mini HT 299.95
FT-209AH RM Handheld 5w 359.95
FT·726A All Mode Xcvr 1095.95
FT27R 2M17OCM HT 479.95

FT2700AH2MI7OC~M~25~W~~~5~99.95

CIRCLE 2 7 2 ON REAOER S£RVICE CARD
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Portable Antennas for
Out-of-the-Ordinary QTHs

Some ideas for antenna alternatives in unusual situations.

•

S orne time ago at a convention I met a
doctor. a medical missionary working at

a rel ief stat ion in the Sudan. Because of his
unique QTH. we had an interesting d iscus
sion about mobile and portable antennas for
communication from the boondocks. His
bona fides include the fact that he is licensed
10ope rate on both amateur radio bands and as
a land-mobil e or point-to-point sialion in the
6.2 M Hz band.

The desert where he travels in one of the
worst in the world . Because of the harsh
cond ition s, the docrors organization re 
quires him to chec k in twice daily on either
6 .2 MHz or 3.885 MHz (thai some mission
ary hams in Africa usc as an official calling
frequency). If he misses two check-ins in a
row . search and rescue planes arc sent up.
Because of his unique hou.secalls , he docs a
101 of mobile and portable operating in the
lower HF region. His problem? How do you
reliably gel through the QRM and tropical
QRN with only 200 Walts PEP and a standard
loaded mobile antenna?

A KL7 government forester I met. .....ho
.....orks in Alaska. faces many of the same
problems as the doctor in the Sudan (but at
temperatures 100 degrees colder). He fre
quently takes his lOO-Watt mobile rig into the
back country of Alaska. With only 100 Walts
into an ineffi ciently loaded mobile antenna,
how docs he reliably cut through QRM to talk
to the base station?

An earthquake or hurricane stri kes your
communuy, antenna towers collapse, tri
banders are tangled masses of aluminum

tubing, dipoles arc snarled globs of Copper
weld, and rig and Iincar amplificrs arc
smashed. All that's left is the IDO-Walt HF
rig in the car . Communications now are not
for fu n- they're deadly serious! How do you
establish reliablecommunications with only a
IOO-Watt mobile driving a 75-meter loaded
whip? Suddenly, the problems ofa Sudanese
doctor and an Alaskan forester aren 't so
remote .

Some Problems with
1\Iobile Configura tions

Because quarter wavelength antennas on
low-HF band frequencies are 30- 70 feet
high, full -size verncal whip antennas are not
practical (in fact , at frequencies below 10
meters full -size whiJb arc rare). A typical
short, mobile antenna (Figure I) exhibits ca
pacitive resistance, so a loading coil is added
(L in Figure I) to the radiator and its induc
tive reactance cancels the capacitive reac
tance of the antenna. The inductor can be
placed almost anywherc along the radiator,
although base , center. and top-loaded designs
predominate. The actual inductance needed
varies somewhat with coil placement as does
antenna performance. (The resonators used
on commercial low-HF mobile antennas arc
loading coils encapsulated in weather-tight
housings.)

Mobile configuration is inefficie nt by
nature and little can be done to improve
matter s, An antenna matching device or
tu ne r helps upt imize power t ra ns fe r
and should always be used (especially with
solid-state final amplifiers that don't tolerate
vswr as easily as do tube finals) . With
portable configurations. we can improve
performance and look into options no! avail
able to mobile operators . A basic assumption
is that operators needing emergency com
munication are located in remote areas with
no access to the usual VHF bands which
would allow them to make contact with emer
gency services through a repealer autopatch.
Here we are dealing with HF rigs operati ng
at the lower end of the HF spectrum in sit
uations where a temporary antenna must
be erected.

.,.. ~.o, ......" " . 24.." _.
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Figure 2B. The mechanical scheme for a
counterpoise groundplane.
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Figure / . A typical mobile antennafor a /vw
HF bund.
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Figure 2A. The electrical system of" counter
poise ground plane.

Figure 2C. An improved mobile anlenna
system, with two # /4 radials,
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Figure 3. The common dipole and the f'qua
tion for determining approximate length ,

Some Solut ions

O ne solution to th ese problems is 10

provide a counterpoise ground plane. The
ground plane consists of IWO or more (even
one he lps ) quarte r wa vele ngth rad ia ls
connected to the antenna ground poi nt (i.e. .
the coaxia l cable shield connects to the vehi
cle body). (See Figures 2A and 28 .) The
rad ia ls , made of # 14 wire , are relatively easy
10 stow.

A mobile antenna system thai shows con
s ide rable imp rovement over the una ided
loaded whip, uses the normal bascmoem at
tacbed to the rear quarte r panel adjacent to the
t runk lid (Figure 2C) . An all-metal, g round
ing bindi ng post is installed through an e xt ra
hole dri lled in the base insulator. The bi nding
post , though small, easi ly acccmodates IWO

# 14 radia ls .
Anothe r so lut io n is to replace the mobile

antenna with a more effici ent , sto wable an 
tenna that can be e rec ted when needed . A
milita ry surp lus H F whip antenna intended
for jeeps and cornrnunicarion trucks is col
lapsible and effic ient.

T he commo n dipole is a lso capable of some
impressive results . The dipo le is made by
connect ing two quarter wavelength pieces
o f wire to a coa xia l cable transm ission line ;
one length to the cente r conduc tor, the other
to the shield of the coax. [In an emergency
zip (lamp ) cord and tw isted pairs of hookup
wire will do for a transmission line . I Figure
3 illus trates the co mmon d ipo le and the
normal equat io n fo r de te rmining appro xi
mate le ng th . Actual length is fo und by
trimming length until the vswr d rops to its
lowest point .

Mount ing points fo r the ends o f the d ipole
a ren ' t always easy to find . Figure 4 shows
a n a lter nat ive an te nn a tha t work s we ll
for portabl e ope rat io n . Th is inve r ted 
vee d ipole docs not need end suppo rts but
uses a s ing le cente r support . Each leg is
6 percent longer than that of a nomi nal

,..
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Figure 5.1. Hose support o/2x 4 'J.
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Figure 4. An inverted-vee antt:/lIfl1 .

dipole . Since the apphcanon... is both tem
porary and eme rgency in nature , construc
tion methods unth inkable in a permanent in
srallanon are acceptable .

There a rc three problem !'>: I ) the antenna
must be portable fo r backpackers or stowable
fo r vehicles: 2) what are the mater ials and
means of construction for the ma st; and . 3)
how is the mast supported?

T he Mast

One sol ution is using: a te lescoping T V
antenna ma st to support your ante nna . A
mob ile wh ip and its associated radial s
can be mourned at the top. or an inverted
vee installed (Figure 4) . These rna...ts collapse
to 6 -8 feel. but can be slipped up to 18,
25 . 3D, 40. or even 50 feet . Keep in mind
that the larger model s arc heavier and require
more than one person to install. Even a
3D-foo t model can be a bit hairy 10 install
a lone.

PVC plasnc plumbing pipe can also be used
forthe inverted-vee antenna. If you' re using a
vehicle lengths of up to 10 feet a rc available .
Longer lengths can he put togethe r on s ite by
jo ining o ne or more sed ions together with
couplings (a lso available at plumbing supply
outlets ) . However. PVC pi pe is fl exible and
any diamete r below l .S-inch diameter wil l
not stand alo ne without guyi ng . While a s in
gle JO·foo t sect ion will stand alone, two o r
more sectio n!'> will not support borh itself and
the weight of the antenna . Guy ing can be
do ne with ropes. o r on a temporary basis ,
heavy twine .

Another a lte rnative is to ca rry s\1.'C1 TV
antenna masts . These ma...ts , available in 5
and 10 -foo( lengths , a rc flared o n o ne end and
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Figure 58. IT rtHJjtripod mOlmt.

c rimped on the o ther so they can be joined to
form longe r leng ths . Guy wire r ings fo r addi
t ional support a re a lso avai lable from suppli
e rs of these masts . Also avai lable are a vari
ety of roof-top mount ings that will a lso aid in
ground mount ing.

Base Mounnngs

An unusual solution I saw o n the Oute r
Banks in No rth Carolina was one used by a
C B ope ra to r /bass fisherman . Steel tubes
welded to e ither the front or back bumper and
us ually used for mount ing surf casting rods
we re used by this CB operator to mount IWO

10-foot T V mast sections . The upper end o f
the ma st was his II -mete r ground plane an
te nna (F igu re 4 ) . T h is sa me mounti ng
method could be used for simila r amateur
antennas. inverted-vee d ipoles , o r VHFI
UHF ante nna!'> .

If thc ante nna installation is short- term and
temporary . long-term integrity is not a prob
lem . So , if you plan ro camp or a re stra nded
for a few days, mounting the mast to the back
of the vehicle with a pair of V-bolts works
nicely .

For lightweight masts (up to about 25 rcen
an X-shapc..'d base o f 2x4 's (Figure 5A ) o r
even a Christmas-tree holde r will work . A
TV antenna tripod (Figure 58 ) is a lso ea... ily
adapted for ground use. Of course, none o f
these th ree a lte rna tives can be depended on ro
be self-supporti ng . but must be guyed even if
used for o nly short periods. Because of the
temporary na ture of the installat ion , a lu
mi num o r wooden tent pegs work fine in the
short run to anchor guy wires .

Another Problem- Electricity

Simple tools arc a mu st for building and
repairing s imple antennas in the field (fo r
ex ample . a 12-V DC so lde ri ng iron that
runs off th e vehicle batte ry ). T here arc
two alterna tives that can he used in provid 
ing power - one , the l 2·VDC from th c
vehicle electr ical sys tem; or second , operate
from I IO-VAC generated by a light plant
generator .

When boondoeking in a fou r-wheeler or
othe r vehicle . it is wise to use a dual battery
system . Two separate 12-VDC auto batteries
(with high amp-hour capac ity) a re connected
in parallel w ith the a lternator. Diodes a re
rated at lOO-amps, 50-volt piv, and are used
to isolate the two batte ries Such assemblies
arc available from van conversion and recre
ational vehicle shops. II' s definitely not to
anyone's advantage to run down the vehicle
battery opera ting the rig- not only can' t you
stan the t ruck . but you ca n' t even call fo r
help.

Concfu..ion

Opera ting radio co mmunica t io n equi p
ment unde r pnmuivc conditions depend...
on two fa ctors : th e avai lable e lectrica l
po wer and an effective and efficient antenna
system . W ithout going into detail about
gett ing power in remot e loca tions . I have
provided some suggest ions that will help
you begin planning your o wn survival radio
system . •
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Non-Etched Swr Bridge
Measureantennaswr-from 7 to 435 MHz-with

this simple, cheap afternoon project.

Photo A . Top \·ie\1." ofthe S\1."r bridge.

" "
000' " " ceo ,

~~. I 000'

r r r r r

" " ,

Fig. J. Scnemanc for tht' non-etched swr
bridge.

a properly te rminated line pa rallel to. and
coupled 10. the transmission line ..... ill pick up
energy traveling in one di rection. The detect
ed signal from this coupled line will represent
eithe r the forwa rd or reflected energy de
pe ndi ng upon which end is te rminated . Fig. I
gives the schematic.

Swr values are dete rmi ned from the for
ward and re flected peak-volt age outputs:

V(FW D)+ V(REFL) I VIFWDl - V( REFL)

The outputs can also be calibrated in terms
of power. However . the ou tput-voltage sensi 
t ivity of this I)'pe of directional coupler is

n''''AIlO
"

IN)"

standi ng-wave ratio (swr) . The effort result
ed in a very simple device that measures swr
10 better than I: I in allthe bands I am inte r
ested in. 7t0435 MH z . II can be buill ina few
hou rs for less than five dollars .

The basic method is a stripline-type d irec
t ional coupler. The operating principle is that

F or over fifty years I have bee n matching
my home-brew antennas to my radio.

using makeshift field- strength meters. lamps .
pencils (arc) . o r finger (ouch) . My solid-stale
amplifiers have complained about this treat 
ment. however. forci ng me 10 conside r mcth
od s that reall y define the matching in te rms of

Photo B. Sidl' \·il'\1." ofthe bridge . NOll' the stripline mounting.
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Vp In Vp Oul Factor

5.00 4.88 1.02
4 .0 3.90 1.03
3.0 2 .87 1.04
2.0 1.89 1.06
1.0 0 .92 1.09
0.' 0 .72 1.11
0 .6 0.52 1.15
0 .5 0 .43 1.16
0 .4 0 .33 1.2 1
0.3 0 .24 1.25
0 .2 0 .15 1.33
0 . 1 0 .06 1.67
0.05 0 .02 2.5

Fig . 2. Peak voltmeter readout. 11It' t\1."O
columns art' input readout characteristics
and correction factors.
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R 435 MHz Swr 146 MHzSwr

25 1.7 1.9
50 1.0 10

100 1.8 1.7
220 3.9 3 .9
330 6.0 6.3
470 9.6 9.5

toO.219 inch , ± 0 .005 inches . I used calipers
to size the striphncs , but a ruler would be
satisfactory if used with considerable ca re .
Maintaining symmetry through the assembly
is important. When mouming the BNe chas
sis connecto r, use a double nut so that it can
be fastened in a position for minimum com
mon-return inductance .

Final alignment is simply pruning the
pickup-line termination resistors in the man
ner mentioned earlier (multiple 1/4 -W resis
tors) . It is best to do this procedure at the
highest frequency you intend to usc the swr
device- I used 435 M Hz . One thing requi red
is an accurate 50-Ohm te rmi nation. I used a
fift y-foot section of RG-58/U terminated
with two I()()"'()hm, 1/4 -W resistors. The
7 .5 -dB cab le loss reduces the estimated
worst-case resistor reactance swr from a val
ueof l .2 to 1.03 .
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Fig. 5. Plotting data .
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Fig. 4. Srripline cross-section drawing .

A large output-readout dynamic range en
hances the usefulness of the device . As an
example, only 1.2 V is indicated in the for
ward direction when used with my 7-M Hz,
loo-W transmitter . Th is means that to read a
I : I swr, it is necessary to detect a reflected
voltage of0 .057 V. I have found that selected
IN34 As wi ll rel iably meet th is req uirement .
In a typica l package often d iodes from Radi o
Shack, over ha lf o f them had a back resis
ta nce of more than 10 Megoh m (less than I
uA at 10 V).

Usi ng these selected diodes in the peak
detection circuit togethe r with a high-im
pedance (10 Megohm) d ig ital voltmeter
permits re liab le readi ngs down to 0 .05 V.
T he table in Fig. 2 sho ws input readout
characteristics and the correct ion factors .
The required readout sensitivity is a trade
off o f how much power is available at a pa r
tic ular frequency and the desired swr- mea
su rement accuracy . The usual ham shack
VOM -multimeter will be adequate for most
applications.

Fabrication details are shown in the Fig. 3
layout , and the stripline cross-sect ion draw
ing in Fig . 4 . It is best to start by cementing
the stripl ine sandwich and then finish trim
ming the edges to the required width. A file
works fine , however-as does a sa ndpape r
block, which will save du lling your file w ith
the glass epo xy material.

The primary stripline widt h should be held

Fig. 3. Fabrication details.

d irect ly proportional to frequency . As an
example, using this part icu lar dev ice at 7
MHz, 100 Watt s is required to detect an
swr of I: I. while at 146 MHz, less than
250 mW will make an equivalent measure
ment. This power/frequency relationship is a
limitat ion .

The effec t is in the right direction . how
ever. HF h ighe r power is more li kel y
available than at the VHF/UHF frequen 
cies . Power- ha nd ling ability is al so fre
quency re lated . and it is limited by the cou
pling-stnplinc te rmination resistors . Exam
ples arc about 4 W at 435 MHz , 35 W at 146
MHz, and I kW at 28 MHz . Total power
dissipated at maximum power input is less
than one Walt .

This project has been simplified by using a
glue-down stripline technique that I have em
ployed successfully in a number of previous
projects. Striplines are cut from double-sided
glass-epoxy PC board having the sa me di
mensions that you would choose using the
etched-PC board method . One side of the
stripline is smea red with gl ue and pressed
firmly against the common -base PC board .
Cha nges can be made within minutes by lift
ing the glue-down stripline with a knife and
replacing it with one having the alt ered di 
mensions. No dc connection is required be
tween the glue-line fo ils .

In this project, two striplines are glued
together to effectively double the dielectric
thickness. This results in a wider stripline for
a given impedance . making fab rication and
handling easier.

Mat chi ng the direction al co upler- li ne
impedance with that of the transmission line
is a crit ical pa rameter, significant differences
resulting in a self-generated swr error. Opti
mum stripline width was calculated using
conventional stripline theory . Assuming a
50-Ohm Zo (li ne impedance), the calculations
resulted in a 0 .2 19-inch width when using
two sand wic hed 0 .062-inch thick glass
epoxy PC strips having 1.5-ml foils (net
0 . 1IS-inch d ielectric) . A d ielectric constant
of4.5 was assumed for the glass-epoxy mate
rial. Tests ind icate thai the floati ng ce nter
foils have no effect.

The pickup lines, glued to the top o f the
5O-Ohm conducting stripline, are O. I25-inch
wide . Although their calculated impedance
is 69 Ohms, the terminati on resistance in
th is special configuration is about 60 O hms.
This resistance is experimentally pruned to
null for zero output when the pickup is in
a position to detect reflected energy and
when the transmission line is te rminated with
a non-refl ective load (50 Ohms). Pruning is
accom plished easily usin g pa ra llel 4- W
resistors.

My assembly required four : two 150s, a
330, and a 2 .2k-Ohm resistor. The resisto r
connections arc with minimum lead lengths
(approximately 1/32 nd inch). The asse mbly
is reverse-connected in the tra nsmission line
to enable the pruning procedure for both
pickup lines in an identical manner. Lack of
fabricat ing symmetry will result in slightly
different resistor values for the two pickup
lines.
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After pruning the terminations of both
pickup striplines for minimum reflected indi
cation (less than I : I swn. the device is ready
to measure any swr of less than 10. The
ca librat ion results were made by terminating
a sho rt section of RG-58/U with va rious
values of 1/4 W resistors.

Inability to null the swr device may be the
result of an error in the primary srnpline
impedance . Th is could be caused by a d iffe r
ent glass-epoxy d ielectric constant. Try alter
nate striplines differing in widths of about
0 .0 10 inches.

Sp urious responses in the transmin cd
source can cause a measurement error. As an

example. a - 30 dB spurious sig nal is likely
to result in a significant error when mak.ing a
1.1 swr measurement. Also , reflected sig nals
fro m a reactive source will result in an error.
This erro r will be particularly evident with
large swr values .

Con nectors also ca n be a suspect source of
error. For example. I have used RG-59/U
connectors (75 Ohm) for RG -8M cable (an
RG-8 minifoam), and measurements indicate
that they contribute to the swr.

How did my home-brew antennas mea 
su re? The 4 35-M Hz. 15-e1cmcnt antenna swr
was 1.2. the 2m y-elcment was lA , the 2m J
antenna was lA, and the 20m flat- top with a

tuned antenna coupler at the transmitter was
1.5. That makes sense. I spent more time
match ing the UHF antenna .

In summation: You ca n match antennas
adeq uately without an swr instrument , but
it's a lot eas ier if you have this simple gadget.
Besides, n 's a good way to become acquaint
ed with directional couplers. •

Notes

1. Microstrip Design Techniques for UHF Am
plifiers, Motorola AF Device Data-AN·548A.
2. PCB source (PCB-33), J ohn J. Meshna Jr.,
Inc., 19 Alle rton st.. l ynn MA 01904 .
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Roger Snoke KB6MIF
339 Wn l Artesia 5,.
Pom(Jl1aCA917~

A 220-MHz
Portable Pocket J-Pole

Here 's a cheap, quick, " handie " antenna
that gives you 2-dB more signal than a half-wave pullout whip!

sho rt conductor . Solder the cente r coax con
ductor to the long side of the tw inlead . Make
sure you ha ve good connections and sepa rate
them with elect r ical tape . Then wrap this
connccnon and the bottom j -conncction with
rape.

Fo r the last step. t ie a piece of st ring to the
top and secure it with electricaltape.

You can hang the an tenna anywhere conve
nient , but ma ke sure it' s at least two wa ve
le ngths (2 .5 meters) away from any large
metalobjects.

Th is ante nna del ive rs 2-dB more signal
thun the 1/2 wa ve pullout whip that is much
mo re expens ive. And . of cou rse. it is far
superior to the rubber duck.

Good luck and enjoy 220 MHz!.

-

officer. at his shack 20 mi les away in Upland
CA . Perry then re layed these messages, via
telephone. 10 the San Bernardino Communi
cations Center. We stood by for routine
t raffic all day-no problem!

Building The J -Pole

For those act ive o n 220. here is an excellent
project that won' t ta ke ve ry long , and will
greatly improve your HT signal.

Take a 3 II2-fool piece of TV 300-0hm
twinle ad and strip the insulat ion from each
co nd uctor do wn Il l -inc h . T wist the two
p ieces together and solder al the bo ttom
end .

Next . measure 38 311 6 inches up Irornthis
J-connection and cut the tw in lead .

Th e next step is to measure up one side
13 1/4 inches and cut away 1/4 -inch from
one conductor. You now have a .9412 wa ve
radi ato r and a 1I4-inch wave ground luning
stub .

Now cut a piece o f RG -58/U coax about 8
feel long. (I cut mine 24 feel , but I ha ve big
pockets and like to cli mb trccs.) Then solder
on a coax connector fo r your HT.

Expose the twinlead conductors at a poi nt 2
inches up from the bottom . Solde r securely
the ground or bra id side of the coax to the

"131/4J
2 " .1 SUPPORT

STRINGBRA ID

J ~ :
(i I

I TOP

l:
•

CENTER

.1RG·58 /U
38 3 / 16 "

T he 220 M Hz portable pocket J -pole gOI
its first lest unde r actual emerg ency

cond it ions. The phones in a large area of
Ihe Comincmal Telephone System were ou l
of order due 10 a mal funct ion in San Ber
nardino CA . As a RACES member. I was
called in to assist the Sheriff's Department
to keep commur ucauons open for county
serv ices.

I was assigned 10 the San Bernardi no Coun
ty Jail. All lines were out and no commu
nication was possible fro m the ja il. The rub
ber duck on my HT was useless because the
command center inside the jail is surrounded
by solid, 12-inc h-thick concrete walls an d a
heavy network of stee l ba rs . T he RACES
z-mctcr repeate r was also unusable because
I couldn' t ge t a break be tween a flood of 10
cal hams flocking to a nearby electronics
swap meet.

Solut ion? I hung my 220 -MHz ponable
pocket j -polc from the j ail 's acoustic tile ce il
ing with a piece of maski ng tape and plugged
it in my ICOM 3-AT . On ISO milliwatt s . I
brou ght up the 224 .34 N6ENV repealer in
Running Springs full -scale . With 5 x 9 copy I
passed traffic on the techn ical status of the
malfunct ion ing te lephone lines to Pe rry
Westrope WA6LlB, ch ie f RAC ES rad io

Diagram ofthe 220 MH:. Portable Pocket i -Pole.
Photo A. Roger Snme KB6MIF using the
J-pole he built.
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ICOM IC-03AT Yaesu FT-l09RH
220-MHz Hand-Held Transceivers

ICOM America , Inc.
2380-116th Ave. NE
Bellevue WA 98004
Price class: $450

This month, we'll continue our analysis of
radios of special interest to Novices. Both

the Yaesu FT-109AH and ICOM IC-03AT are
full-featured hand-helds for the 220 entnust
ast. They represent both companies top-of
the-line models (to date).

Aelerto the photographs for a size ccmoarr
son. Righi away you'll note the large 500 rnA
battery pack on the FT-109RH-similar to the
pack used on the FT-727 dual band HT. This
increases the size of the radio but also ex-

TheJC~AT. . .
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by Peter H. Putman K12B

pands the battery life and allows much higher
output power. The IC-03AT checks in with the
standard 270 mA pack for a lower profile and
correspondingly less output. Can't get some
thing for nothing, right?

Both hand-helds come in durable, attrac
tive, metal cases with the Yaesu finished in
gray and the ICOM in dark green. Both have
easy-to-read LCD displays, with the FT
109AH display larger, at 1 1/4 W x 1/2 w

, than the
IC-03AT's 7/8 w x 3f8 W readout. The numbers

. . . and its contender, the FT-109RH.

Yaesu USA
1721 0 Edwards Rd.
Cerritos CA 9070 1

Price class: $380

stood out better on the lC-03AT, however, in
bright light. Both units feature a lamp switch to
use under low light conditions. The ICOM us
es a push-onfpush-off type, while the Yaesu
employs a momentary switch about where
your thumb would be. I much prefer the latter
arrangement, since you only need the lamp
briefly to set up the desired frequency.

Coverage is identical on both models, with
receive and transm it displayed and enabled
from 220.000-224.990 MHz. The IC-03ATvol
ume and squelch controls are textured rubber
knobs for an easy grip, making them far easier
to use than the lower profile Yaesu plastic
knobs. Both radios employ a Hpt.O rt-power
switch on top, and both use a sub-mini jack for
an external microphone and a mini jack for
an earphone. (Anticipating your next ques
tion . . . the speaker/mikes are not inter
changeable between the two radios.)

ICOM provides an external de power jack on
top of the HT, while Yaesu makes this connec
tion through the bottom of the FNB-4 battery
pack . The FT-109RH also has two buttons to
control VOX keying and VOX sensitivity. This
option is not available on the IC-03AT, unless
you purchase the optional HS-10 and HS-10A
headseWOX unit. With the FT-109RH , you'll
just need either the YH-2 headset or MH
12A2B speaker mike .

Both nand-herds have a shifted keypad lor
both DTMF signaling and frequency selec
tion. To shift the keypad on the FT-109RH,
you need to depress the yellow " F" key first,
then select the desired function. Only one
keystroke is permitted per selection of the
" F" key. On the IC-03AT, you have to de
press a FUNC key above the PTT bar on the
side of the radio, but as long as it is depressed
you can select as many shifted functions as
you want.

For example, let's say you wanted to se
lect a sub-audible tone frequency from the
optional FT8-6 Tone Unit , then a repeater
offset , then shut off the audible " beep" when
keystroking, and finally program it all into
memory. With the Yaesu you need to de
press the "F" key each time you execute
one of the previous functions, which is a bit
time-consuming. On the ICOM, you just
park your thumb on the FUNC key and away
you go for as long as you want. [lnciden
tally, the " F" key times out after three sec
onds on the FT-109AH, if no keystrokes are
entered)

Both radios come with a full complement of
memories. The FT·109RH allows storage of
ten frequencies, each with its own offset infor
mation and tone squelch data (as required).
The IC-03AT also permits storage of up to ten



(Note that the suppli ed battery packs for each radio determine the power output. The
IC.Q3AT can be raised to about 5 Walts output by purchasing the optional BP-7 450 mAH
pack, which will yield about the same output as the FT-109RH.)

pea ted striking 01 the " F" key on the FT·
109RH.

However, the microphone on the IC.Q3AT is
way down the trent panel near the battery
pack, which is a safe move on the IC-12AT, but
doesn't make sense here. The microphone on
the FT-109AH is situated just above the meter
display, about where you 'd want it while trans
milling.

The received-signal indicator on the FT·
109AH is calibrated in increments from 1 to
10 (Which doesn't mean much of anything)
while the IC.Q3A1's LCD display isn't cali
brated in any manner at all. (Hey-either
you 're full-quieting on FM, or you're not
right?) Having the higher power on the
FT·109H was nice and it also has a pro
grammable receive interval to extend bat
tery life , This feature is not available on
the IC.Q3AT, although with the standard bat
tery pack o r a NiCd make-it-yourself pack
such as the BP-4, battery life shouldn't be a
problem.

Rece ived aud io reports favored the Yaesu
almost unanimousty. Receiver audio output
appeared to be higher as well , despite the
FT-109RH's rat ing of 450 mW @60hms vs.
the IG-03A 'r'e 500 mW @ 6 Ohms. The audio
output had more of a high frequency compo
nent than the IC-03AT and thus sounded
crisper. It did seem that I went through a
charge laster on the FT-109RH, which makes
sense when running 5 Walts output . I didn't
have a chance to try the Power Save circuit
that allows the user to leave the unit on one
channel and have the receiver power up lor
only 300 milliseconds to check for activity at
frequent intervals.

Both radios came supplied with rubbe r duck
antennas, allhough the IC.Q3AT has the ful l
size duck and the Yaesu uses a " mini" duck.
I guess the tatter is to save on size, but reo
placing the " mini" with a regular duck will
make a drastic improvement in your signal.
Of course, you can use 1/4 wave whips with
either radiO lor even better performance . Both
rad ios also use the now-standard slide-lock
battery pack system for quick changing of
batteries , and the brackets used were equal
ly secure.

Out of the box, the ICOM is lar easier to
set up, since the Yaesu includes numerous
CPU functions that I personally have no inter-

7 MILLIOfI TUBIS
Includes all curren!. ob

solete, antique, hard-to-lind
retelVlnl' lransmlllln!l. meus
trial, ra IOITV types. LOWEST

PRICES. Major brands in stock.
Unity Electronics Dept.S

P.O. 10. t13. EliDbetb. N.J. 01206

est in. Both manuals are clearly written , with
lhe ICOM gelling extra credit for a step-by
step pict cral diagram showing how to set up a
function , transm it , program off sets , load
memories, etc . As far as accessories go, the
FT-109RH is interchangeable with the 209
and 709 series, and uses the same battery
pack as the FT·727 dual band HT. The IC
03AT is interchangeable with accessories
from the 02104 series, as well as the 2ATI3ATI
4AT radios.

And The Winner Is ...

There are so many si milarit ies between
these two radios that I wonder at times jf they
aren't both made by the same company in
Japan! (Even the supplied wall chargers are
virtually identical!) I'd have to give the edge to
the FT·109RH as tar as us crisper audio,
higher power and ballery-saving circuit. I pre
ferred the lower profile and cleaner look ot tne
IC-03AT, but with the FNB-3 pack, the Yaesu
is about the same in overall size.

Actually, the real winner is you-both rad ios
yield excellent performance lor the money
spent. •
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.25 uV

.5uV
,2 uV

FT-109RH

220.00-224.9

5.5 Watts (FNB-4)
500mW

IC-03AT

220.00-224.99

3.0 Walls (BP·3)
500mW

.25 uV

.5 uV

.16 uV

Specification

Coverage
Power out

High
Low

Receiver Sensitivity,
10 dB of quieting
20 dB of quieting
Squelch Law (Sensitivity)

different frequencies along with the necessary
offsets and tone frequency information. One
note here: The IC.Q3AT comes equipped for
CTCSS tone generation-no optional tone
generator is needed.

SCan modes are also simi lar. The IG-03AT
provides for memory scan, as well as pro
grammable scan (between any two Irequen
cies). The FT·109RH goes a bit further by
also allowing you to lock out certain charlo
nels you don't wish to scan, as well as pro
viding a priority channel (also included on
the IC-Q3AT). In add ition, the FT·109AH tee
tures a call channel in memory position 0,
which can be accessed by simply tapping that
button. Yaesu intended this to be used on the
national calling frequencyor close to it (223.50
MHz) with a rapid a SY to another channetthe
next step.

The IC-03AT displays power output and
received-signal strength through the use 01
an LCD bar graph display. In high power, the
bar graph covers the bottom of the display,
and in low power it covers about half the dis
play. The FT·109RH uses a more convention
al analog meter for both fun ction s, which
came as a bit of a surprise in this day of all-i rlo
one LCD displays! High and low power read
ings are then taken from the analog meter. II
does triple duty by showing you the battery
conditio n, a function called out by an arrow
point ing downward on the IC-Q3AT when it's
time to recharge.

As you 've no doubt gathered by now, the
fWO radios are very similar in operating fea·
teres . power, and size. How about perfor
mance? Hard to pick one over the other there,
as well. See Table 1 for test bench data .

Here are som e hands-on observations. I
found the displays about equal in readabi lity
under both bright and dim light conditions.
The FT·109RH multi-function display tells you
more about what's going on in the rad io than
the IC.Q3AT, with the latter using very small
characters to show tone select. battery low,
scan , etc.

The knobs are very much easier to use on
the IC-03AT than the FT·109RH , and appear
to be stronger. The keypad on the IC-03AT
gives a better detent feeling when depressed
than the FT-1 09RH, and looks to more sturdily
constructed. I also preferred the shih lunct ion
the way it's set up on the IC-03AT to the re-

Table 1.
CIRCLE 1111 ON RUDlIl SERVICE CARD
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Sangean ATS·803 Shortwave Receiver

by Marc Stern NlBLH

San gean America , Inc.
8531 weneroro PI" Suite K

Santa Fe Springs CA 90670

MADISON
Electronic s Sup p ly, Inc .

3621 Fcnnm St. e Houston. Texas 77004

" We could keep
listing specifications,

all of which would show
that this is a highly
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receiver. But looks
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deceiving."
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pIe of times , when we wished to find LSB , we
had 10 turn Ihe bfo into the USB area and vice
versa. Sangean should have included auto
matic mode selection. It is also conlusing at
first to lune for CW or SSB: you must leave the
AT8-803 in tne AM mode, and switch a mi.
croswitch to the blo sening.

We evaluated the ATs·a03 's receive capa
bility. The ATS·803 was evaluated in a high-rf
environment , created by local high-powered
HF, VHF, and UHF transmitters, from a vanety
01government and private sources . The ATSo
803's performance was compared to several
other receivers, incl udi ng the Kenwood R
1000. On the Kenwood and others, we at
tached a random length 01wire as an antenna
about three teet long; the AT5-803 used its
built-in, 54-inch, telescoping antenna. With

these antennas, we
luned to WWV on 10
MHz, and the resull
was little more than
noi se on Ihe ATS·
803, whi le the Ke n
wood received WWV
qu ite clearly at about
5-2. At times, signats
seemed to ov erwhelm
the ATS·803's Iront
end, and it wou ld lock
up, wit h the signal
stren g th L EOs a ll
glowing brightly.

We noti c ed al so
tha i the ATS-B03 had

too many birdies. We found that it would con
stantly lock up and display a lull bank 01LEOs
when mere were no signals p resent, as
though the AT5-803 wa s hea ring its own mi
croprocessor and microelectronic ci rcuitry .

On Ihe plus side. the controls are well laid
out and large enough so they can be easily
used. The keypad has large keys that teet
positive, like the band selector keys. There's a
large EXECUTE key which enters the Irequency
you have punched into the keypad. and there
are two large up and down keys wh ich allow
you to step through a range 01 frequencies.
Here, you also hear Ihe blip-blip noise during
luning . There are also slide switches lor rne
stereo balance, bass and treble, and volume,
and there are momentary-conlact switches for
a " sleep" feature and panel light. There are
also outputs available lor a tape recorder, as
well as lor an external antenna and stereo
headphones. There's also more than enough
audio from the 4.S-inch speaker.

There's quite a list of features, but prospec
tive buyers should be aware 01 the laults we
found with the ATS-803 . In Ihe linal an alysis,
we feel thi s radi o was a good attempt, but, in
light 01 the competition on the market. falls
short 01 the mark . Circle Read er Service
Card Numbe r 202 •

T here's a new shortwave receiver on the
market , the Sangean ATS-803. A port

able, it is $ anges n's tco-ct-me-une. fully syn
thesized model.

The AT8-803 boasts a large range 01 lea
teres. which include a duakonversion, super
heterodyne receiver section, FM broadcast
coverage, and full coverage al tha LW, MW,
and SW bands from 150 kHz 10 30 MHz. In its
AM mode. you have continuous coverage of
its frequency range. while the $W (shortwave)
mode gives you direct access to 120 . 90 . 75 ,
60, 49 , 41,31,25, 19, 16. 13, and 11 meters . It
also features a large liquid crystal readout ,
microcomputer control with 14 memories (5 of
which store mode as well as frequency), eu to
matte scanning, memory rec all , adjustable
gain, a beat·frequency oscillator, and a five
bar LED received sig-
nal-strength meter.

We could keep net
ing specifications, aU
01 which would show
that this is a highly ca
pable shortwave re
ceiver. But looks and
lists can be deceiv
ing.

Th e ATS-803 lea
tures manual as well
as electronic tun ing .
The analog tuner is
too broad : wi l h the
display advancing in
increments 0120 kHz
or more . How wou ld you fee l abo ut having to
listen 10 your l uning? With me AT 8-803, you
hear a ccostant blip-blip-blip as you tune up or
down the band wilh the manual luning How
would you feel with a receiver Ihat looks as if it
has stereo capabi lily, but you are forced to use
a pair of stereo headphones to lake advantage
of il? We were more than a little surprised 10
have tuned up a stereo station, only to find the
speaker still playing mono. The instructions
do explain the need lor the headphones, but
this tsn' t indicated at all on the radio itself . The
radio has a balance control and a prominently
displayed STEREO indicator.

The AT5-803 looks remarkably like other
microcomputer-eontrolled receivers on the
market , such as the Sony series, but it has a
feature wh ich the others lack: a blo (beal.l re
qu ency osc illator). Other microcomputer-con
trolled receivers automate th is function . The
blo would be a nice idea if it was easy to use ,
but it really isn't. Once you've lound a CW or
SSB signal you want 10 hear, you have to
spend some l ime turning a sligh tly-ra ised
kllOb until the signal is be st : with CW, it was
possible to do th is lairly quickly, but on SSB, it
was more dilficul l an d ti me-eonsuming . In
tact. it was nearly impossible at times to tune
SSB signals wilh any great regulanly . A cou-
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Dick Smith VHF Wattmeter

" The K-6611 wattmeter
is an insertion-type

device capable of both
forward- and reverse

power measurements. "

SPECIALISTS
IN FAST TURN

P.C. BOARDS
PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
f OR .\tURf IiYFOR.\IATfO,\' _

,.,,. Midland,'I'll Technologies

343 74 EAST FRONTAGE ROAD
BOZEMAN, MT 597 15 (406)586-1 190

CIRCLE 252 O~ RUDER SERVICE CAIID

•• •• • • • •• • • • • • • • • • • • • • • • • • • •
: FREE CATALOG! :
: Features Precision Tools, :
• Tool Kits, Test Equipment •
• •
• •• •• •
• •• •
• •
• •• •
• •• •• •• •
• •
• Jensen's n.ew cata log features hartl-Io -hnd •
• precisIon tools. lool kIts. 1001 cases. lest •
• equipment and compuler accessories used •
• •• by soptnsnceted hobbyists, SCIentists, eng;- •
• neers. laboratories and government agen- _
• c.es Call or write 10. you. free copy loday. •· JA .• JENSEN TOols INC. •
• •• Dept , 158 . 7815 S. 46th sc •
• Phoenix , Al 65044- 5399 (602) 968-6231 •
••••••••••••••••••••••••••••

CIRCLE 24. ON RUDER SERVICE CARD

MOVING?
Subscription

Problem?

Call our tol l-free number :

1-800-227-5782
Monday through f riday

9 a.m . through 5 p.m . EST

Please have your mailing label
in front uf you. as well as your
cancelled check or c redit card

statement if you arc hav ing
problems with payment.

------'
" When You Buy. Say 73"

Dick Smith Electromcs
PO 8 0)( 8021
Redwood City CA 940 36
Pri ce class: $39.95

11 is impossible 10 know it your are getting
the most out of your rig and antenna system

wilhoul a good waumeter . When it comes to
wattmeters, there is little argument that the
Bird 43 is the best . However. the price or a Bird
and its plug-ins is oul of the reach of many
hams .

Now. however. a cheap. high-quahly aner
native is available . Dick Smith Electronics has
recently introduced a VHF version of their
popular UHF wattmeter. The K-66 11 wattme
ter is an insertion type device capable 01 both
rowere- and reverse-power measurements.
lis two ranges are 0-30 and 0-150 walls lull 
scale , and insertion loss is less than .1 dB.
Al though specified lor use in the 144-148
MHz band , il is usable at 220-225 MHz with
slighlly less accuracy .

Construction is straightforward and can be
completed in about Iwo hours. You should
begin by reading the
manual and e rrat a
very cereotuuv. The
moununq olthe feed·
through caps is a little
u nc lea r. The photo
on page three of the
manual shows the
leed caps in tne up
per-right and rower.
left c o rn ers 01 the
main PC board. This
is correct, but the
photo reus to show that the outermost end is
made into a loop for " flying leads" , as the
Aussies call them . These are the leads Irom
the switchboard and Ihe meter.

There are 10 pins 10 be soldered to the main
board to provide a good low-impedance rl
path . The manual doesn't tell you tha i they are
also used lor spacing to the tin-plate bracket
used as a ground pla ne for the input and out 
put connectors. 1had cut all of mine 011 (gOOd rl
practice) and discovered that the main board
didn't fit properly. Fortunately. I had some left
over Irom another kit.

Be sure to follow the errata sheet lor Ihe
assembly 01 the smpnne board . The manual
text is m error and the un it won't work other-
wise.

Mounting the sockets makes lor interesting
consnucnon . since you have to work inside
the case . Use a 314-inch boll wrench to tighten

We specialize in C B rad io mod ifica t io n
plans and hardware. Frequency and FM
c o nversio ns, books, kits. repairs, high
performance accessories. Our 11 th year!
16-page catalog , $2.

eee INTERNATIONAl, P.O. BOX 31500X
PHOENIX, AI 85046

by Allan J. Perrins WB6PHE

the SO·239 nuts. SCrewing a PL-259 onto the
socket will make il easier 10 hold during this
process. After lightening the sockets. lest the
fit of the assembled microsmo ooarc over the
socket center pins There is a small amount of
play in the holes for the SO-239's and rtouno
that I had to rnounllhem as tar outside as mev
would go so that the PC board would fil. This
was me most d iHicull part .

Construction 01 the swi tchboard is straight
tcrward . Follow the instructions in the manual
and it will be clear tha i the pots mount on the
opposite side of the board from tne switches.
Two 01 the " flying leads" have ferrite beads
on them . I used ordinary rubber cement to
secure them, rather than epoxy as the manual
suggests . Silicone sealer would have worked
as well.

There is a custom face provided for the me
ter movement. It's screened lor the romencra

ture of the lront panel
switches as well as for
two calibrated power
scales . The screws
lor the new face are
taped to its rear and
are qui te small , so be
careful not to lose
mem.

The calibration in
structions were easy
10 lollow and gave
satisfactory results. A

small improvement in accuracy was gained
when the unit was C1aibrated against a Bird 43,
but tms effort will hardly be necessary lor most
users.

The finished un it is very professional Iook
ing . The case is black, anodized aluminum
with rounded seams and recessed end caps. I
did find that the end-cap screws protruded
somewhat , making the unit a litt le unstable on
a table top. Four self-adhesive rubber feet
lixed that titUe problem. The other small item
is that the connectors on the back are not
marked for input and ou tput. looking at the
unit from me rear, the right 80-239 is the input
and the left one is the output. You will have to
use your judqment when checking forward
and reverse-power readings to see if you have
hooked up the input and output lines correctly .

The Dick Smith UHF Wattmeter will make a
fine addit ion to Reader Service number 20 1 •

MULTI-BAND SLOPERS
A. SO·DPOl lS ....T. ...~ AMI.........

""',,_ ..' too....... ... ;,0- _ ; ...,.;.,,- .... H,.d"'G S'G".' '" ' , ""'••" .
_ OWA ' C >0. pG , · C_ ,· UlH' U .' , \ ~
" _ " n'.. ,,_ ~1iiiIOn . V.',
'Ow"."'. ' c ,. ,. ,,, .,,_, ,,_ " , . .." ,..
. ...... 'ii oooJii· ji ',jo 'Riiii - -------...."...... I.i ...., _ - I .. ··
I - . _ .. .. . . .. -
) - NO- ....... ...,. _ "'''_ 1'' -
I _ - _ .. " _ .. -
._ .-.cf .... _ _ _ • MlI. !::,! ' ''_._-- -, _.-
.."" ...... ........_oioi o;,;I ............. _

- - .-- - W'II NN· i NIi NNAS 312 ji,j i-4,.
lOll ]9)" M' . P ROIOlCl, " 6 0 0 Sr.

CIRCLE 31 ON READER SERVICE CARD
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Ten-Tee
Tuner 229B

f .;·[o l_...

HV~.i n Towe<a
&. ....nll'"nae. and
Rote r. will be
shipped dorect to
vou FREE oj 
shipping <;osl~

HElL
EQUIPMENT
IN STOCK

PRfVATEPATCHfH.
Oupkr NJtJO In stott

Budwlg ANT. Products

FLUKE 77 Multimeter

1C~1 1 "". 151 A. 145. 28AAt. 38 .... 48 .... 1,II1Cf02l4.
R·1000. IC·76t. IC·37 S... . 27 5 AIH. 3200... .
47SAM. 735. 1C-9OO

For the best buys In town call:
212·925-7000

Los Precios Mas Bajos en
Nueva Yor1c ...

CES ·S,mple . ",,, ' o pa ich 5 10·S'" WI ll Pa lCh FM
l ,ans ee .... , To YOu' l e lepnone G,ea t For
l e lep no ne Cali s F,o m MOD' Ie To Base S,mple
'0Use.

NYE MBV-A 3 Kil owatt Tuner
SANTEe
ST·222/UP
ST·20T
ST-442IUP
HT·7

New TEN·T EC
CorMlr II,PARAGON . Century 22, RX-325

•• • • . ·t :

., f . ! ,'
• • j-

ONV Safety
belts-in stock

ALPHA AMPLIFIERS

BENCHER PADDLES.
BALUNS,
IN STOCK

lonv-r.nge Wira '-n
TM pnon.lor • • 00ft ;n stor;:.

Complete Bullernut Antenna
Inventory In Stock !

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES

Saxton Wire & Cable

DIGITAL FREQUENCY COUNTERS

Tnonyx, Model TR·I 000. 0·600 MHz

AMP SUPPLY STOCKED

KITTY SAYS: WE ARE NOW OPEN 7 DAYSA WEEK.
Saturday & Sunday 10 to 5 P.M.

Monda y·Frida y 9 to 6:30 PM Thurs. to 8 PM
Come to Barry 's tor the best buys in town.

FT-767GX , FT·757GX II.
FRG-8800. FT·726 , FRG-9600,
FT-211 /711RH. FT-2700RH

YAESU ICOt.4 l .nd·Mobil. HIT
FT.2 3173172 7R 1C2AT/12AT Mldl.ndlSt.nd.rd

Ff.2111709AIH IC02AT WU' Q11 Muon
FT.1903!1123 IC.o3104AT Y, a." FTC1123. fTC l1U

IC-A2IU16 ICOIIIC-Il$(~ "'_,_ I&-I

" ~

Computer Interfaces
Stocked: MFJ-1270B.
MFJ-1272. MFJ-1224 . AEA
PK·87 , PK-64A. PK·64 . PM·l.
PK-232 W/FAX

AMERrTRON AMPLIFIER AUTHORIZED DEALER

Yaesu nR·2410. Wilson
ICOM IC·RP 3010 (440 MHz)
ICOM IC·RP 1210 (1.2 GHz)

Me<l&& Menl"'......
Amal eurRalloo eo...se $99.95

KENWOOD

----'-
T5....051...r. A·5OO0. A-2000. T5·9.0 51....r.
TM 22 1AJ. 2 1A. TM-25700\l500\I3O-'\. fA·7 5 lA.
I\e ..._ 5e<wice IAtlU, ic. TH 21 /31 1.1 8 T.
T5-111I811A. f M35JC)A , TH205A,T. 1'HZI~.

TW·. ,OO.....TIol·321A

e';~
48 Watts. $68

MICAOLQG-AAT 1. Air Disk.
SWL, Morse Coach

KANTRONICS
UTU. KAM. UTU-XT.
KPC2400. KPC IV

EIMAC
3·5OOZ
572B.6JS6C
12BY7A &
6146B

BIRD ....... , 'o:l
Watt meter s &~ i:.~"~ ' y.'

Elements ~ .
In Stock ; ' ..

VoCom/MlragefAltnco
Tokyo Hy-Power/TE SYSTEMS
Amplifiers &
S/a ).. HT Gain
Antenna s IN STOCK

Come 10 Barry 'S for Fall FeSlival Savings.
Jan KB2RV, Kitty WA2BAP, Mark K2CON

, $eeYou-,\I CARA- DanburyCTStoPt l3\h
. See You Al liMAAC- WesHl<lfy, NY Sep' 201h

Antennas
~

~---~

AEA 144 MHz
AEA 220 MHz
AEA «0 MHz
ANTENNAS

MAILALL OROERS TO: BARRYELECTRONICS CORP., S12 BROADWAY, NEW YORK CITY, NY lD0121FOUR BLOCKS NORTH OF CANAL 5T.)

ALL
SALES
FINAL

We Stock: AEA. ARRL Alpha. Amaco, Antenna Specialists. AsIatiC. "'tron,
a & K, a & W, Bencher. Bird. Elutiemul. CDE. CES. Collins, Communications
Spec. Connectors. Covercraft . Cushcraft, Daiwa, Centron. Digimax , Drake.
EtO (Alpha), Eimac. Encomm, HeilSound. Henry. Hustlar (Newtronlcs), Hy
Gain. Icom.KLM. Kantron ics , larsen. MCM (Oaiwa). MFJ, J'w. Miller. Mini
Products. Mirage, Newlronics. Nya Viking. Palomar. RF Products. RadiO
Amateur CaMbook. Rockwell Collins. Saxton. Shure. Telex. Tempo. Teo-Tee,
Tokyo Hi Power. Trionyx TUBES, W2AU. Wabe<. Wilson. Yaasu Ham and
Commercial RadioI, Vocom. Vibroplex. Curtis , Tri-£x. Wacom OupleXIfS.
Repeaters , Phelps Dodge. Fanon Intercoms. 5canl'l8rs, Crystals, RadiO
Publications.

WE NOW STOCK COMMERCIAL COMMUNICATIONSSYSTEMS
HAM DEAlER INQUIRES INVITED Pt-lONE IN YOUR OAO€R &. BE RElU6URSED

COMMERCIAL RADIOS at_keel & ••n-Ic.d 0" "r.ml....

Amateur Radio Courses Given On Our Premises. Call
Export Order. Shipped Immedl.tel)'. TELEX 12·787D

Comm..c ia l EQ"lpmeni
Slocked: ICOM, MAXON,
Midland . S'.ndard. WIl
son, Yaesu. We _
m"n;ci p.liliea . Dusi ·
nessea. Civil Delensa.
e le. Portable• • mobil..,
base •. repeat..s .

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

UAQul S. Habla Eapanol"
BARRY INTERNATIO NAL TElEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Mondey-F,;day 9 A.M. to &:30 P.M Tnursday to 8 P.M.
Sal"rd ay &. Sunday 10 ..... 1.1 , to 5 P.M. (Free Parking)

AUT HORIZED DISTS. MCKAY DYMEK FOR
SHO RTWAVE ANTENN AS & RECEIVERS.

rRTILEX," Spring 5 1. Slation"
Subwa.,.: BMT·"Prlnce 5 1. Slation"

tND·" F" Train·Bwy. Sfallon"
Su s: Broadway 116 to Spri ng SI .

Patn - 91h StJ8lh A.... Sla tlon.
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P,.I", H , PUII/I<lll 1(1'28

ssss f i~ldj lOlI" Dr.
LJvyleJlowli PA I~J

Horseflies And
Grid Squares

Pete Putman KT28 and crew brave the elements
on a VHF/UHF DXpedition to grid square FM27

I t was the best uf tunes , .. it was abo the
wettest of times . And .... nh <tl"ll\lgie~ 10

Charles Dickens, It was ab o the n al lc:.t \ 11

t ime:. ~ The scene was our recent S,C. O. R E.
Dx ped iucn to Chincoteague Island. Virginia
(Grid Square FM27) fo r the June VHF QSO
Party .

8ackRround

I had given w ine thought in February to
such ajunket to activate a rare grid square and
FM17lcpl coming to mind . Most of this grid
he:. e ither in rne Atlantic Ocean or Chesa 
peakc Bay , wi th just a small sectio n of the
DelM arVa peninsula running through it .
Chi ncoteague seemed to be the best location .
If s located a long the ocean (great fo r trope
:.phenc scanen and IS ea:.ily accessible by
car- imponaru especially for us. since we
wanted to use a c rank-up tower t railer with
multiple VHF/U HF yagi beams .

FM17 has long been a desirable ca tch
fo r VHF and UHF types , and the mem ion
of a possible t r ip perked many an ear o f
those on 220. 432, 1JU1 , and 1296 , Long -tune
re:.idenb Ken Birnungharu WB1I FC and hi:'
wife Sand ra WB2GRI have done a pretty
good job of giv ing out the gr id on 6 und 2
in previous comcsrs. but the stat io n comple
ment doesn't include anything above 2 IIIC

ters -e-at least fo r now . And Kcn ha:. been

gctnng o verwhelmed with rt:4ue:.t~ for rM17
lately . so . ..

Sc.O R .E to the rescue! Our group
(Society o f Cunte:.1 Operators and Radio Ex
pcnmentcrsj was fo rmed Ju:.t for tunes like
these . A rare grid ... UHF and VHF opera
tion . .. lo ts o f custo m antennas and rigs for
portable usc .. .plenty of travelli ng . That's
what brought SCORE into existence. and the
lure of Chincoteague was too powerful to
resist . Know ing we would be in demand
meant setccung reliable but ~impk statione,
for each of the s ix bands frum 50 to 1296
MHz to minimize downtime and ma ximize
the QSO rate .

It was o nly a mailer of time before Iva rs
LaUlUIJl:. KC2PX . and Steve Katz WB2WIK
dccidc-d to come aboard and o ffer their tal
eras. Steve , a veteran VHF contester . could
wellimag ine the possibiluie, o f an ocean Side
ope rat ion . especially on the UHF bands.
Iva rs , o f co urse. d istribute s Mic rowa ve
Modules and Tonna antennas. and has racked
up a few pretty impre:.:.i\e scores himself
running Single operator.

We decided to usc a~ many high-gain }agi:.
a~ the 5 1· lill.J1 tower trailer could aCCOn1O
date . Weight was al so a considc ruucn. !'tll we
chose 10 do it the Prcnc.h way and usc Torma
yagi:. o n every band . except 220_ where no
comparable lonna product e lli:.b. So. we

purchased a t r -etemcm Cu shcraft 220B
Boomer for this purpose . Iva rs suggested us
ing stacked 55-clement yagis for 1296 and
s tacked 23-ele mcnt yagis o n 902 - both
sha ring a common H-framc and both secured
ncar the top of the 16--fOOl mast .

On 6 meters . we'd split time between a
r-clemcm KLM -LD as our pr imary antenna
(because o f its light we ight and excellent
from-to-back (FIB) ratio ) . and a secondary
Svelement Tonne for fi lled-mou nt se rvice
poiming southwest fo r sustai ned Sporedic.E
contacts . Its FIB rat io i:. not nearly as good :
but il goes together in a snap. loads up easily,
and is fairly broad , with nearly 70 degrees
across thc main lobe-perfec t for gene ral Es
work.

T wo meters wa:.an easy choic·c. the 17-ele
mem Tonna with Trigon reflector . I evaluet 
c'11 o ne of these 101:.1 Janua ry and found it about
as good as the standa rd 32- 19 Boomer . a
somewhat heavier antenna . We rounded the
complement o f an tennas out with 2. zt -etc
mcm Tonna 432 yagis and a power d ivider.
which made fo r an awful 101 of hardware on
that le-foot pie-cc of aluminum. We decidcrd
to use 99 13 for a ll feedlmcs above 220, s ince
u's light , reasonably flex ible . and offe rs fai r
ly low-loss cha racter istics at 4 32 , 902 and
1296 MHz.

The tower tra iler itsel f is a clever design . It

Photo A , Ihe UHF jlulI.." UI WB2U/A ,.t f 'rom It'ft I., right urr thr
220- , 431-.902·. UIUJ J2Y6-MH:. j IUIWl/j Ph"lo B, t vars KOPX pJugj awayon 432 MH;:.
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was buill by Mike Crawford WA2VUN
(whose DX -86 on a pedestal appeared in the
September 1986 73 Magazine). M ike select
ed a stock Tri-Ex W-S I crank-up tower and
de signed a special mobile trailer with sup
ports and bracing on the tower. as wel l as
outriggers for extra stabi lity . It works very
well and has been used o n numerous contest
operat ions as well as Field Day . Ivers pre
assembled all of the yag is at his wa rehouse
to facilita te on-s ite installat ion . The plan was
to secure what he could to the tower trai ler
with shock cords and carry the rest in his
Aerosrar van.

After a lot o f correspoodcoce. I got permis
s ion from the Town of Chincoteague to use a
public harbor facility . We scheduled our
arrival for mid-afternoon , Friday , Ju ne 12 to
pick out a s ite.

For the statinn , I lined up three ICOM
IC -740 HF rad ios with Microwave Module
rransveners. A reli ab le setup I'd used many
times be fore and had complete confide nce in .
Steve WB2WIK arranged to get an SSB Elec
tronics LT33S with a compa nion Down East
Microwave 20-wa1l " brick" so we could try
our hand at 33 -cm operation for the first lime .
MyoId trustworthy T R9000 even got into the
act as the 2-meter i-f stage . You can 't keep a
good rig down!

And Alta)' we Go

Friday , June 12th was somewhat ove rcast,
but warm . i made a qui ck trip to If-Haul and
rented a pair of 12-foot, sc reened tents-one
to operate from , and one to sleep in. Of
course, our most important piece of equip
ment was a 12Q-pound Honda 4<XX)..walt gen
erator that is extremely quiet .

Our proposed site had no electricity conve
nient to it, so a generato r was a mu st . Wealso
fe lt it might be more reliable if lightning did
hit and took comme rcia l ma in service down.

We had a hard time packing everything up.
but managed. lvars ' van was packed to the
teeth, and we had to extend his tra iler plat 
fonn with two long tables so we could pile
addit ional stu ff on it . Eve ryth ing was
strapped down (incl uding lvars to hi s stee ring
wheel) with 5 miles of bunji cords, leaving
just enough room in the car for addit ional
camp sluff. clothes, came ras , and a personal
computer for logging and duping on s ite .

h took us about six hours to make the trip .
Everett Palmer. the harbor ma ster apparently
had no idea when we 'd arrive, so. when we
did arrive around 6:00 p.m .. we had no idea
where to set up. After a quick survey, we
chose a spot near the southeaste rn end of the
docks-a fa irly remote spot on flat . dry
grou nd (which we fou nd out later wasn't the
case!) with several nearby dunes to provide a
windbreak from the st iff. southweste rly
breeze . We set about gett ing thi ngs in order.

Our fourth operator, Rich Whiten WB20TK
was en route from Greenville , South Carol ina
and hadn 't checked in on 144.200 SSB yet, so
we set about clearing everything from the
tower trail er as ominous clouds began to roll
in from the west. Everett showed up about an
hour later and gave us the pleasant news that a
severe storm warning was in effect until 9
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Phoro C. A "iew of the tower trailer with
Chincoteague harbor in the background.

p.m . Just what we wanted In hear! Later, the
Harbor Commission chairman, J im Thomp
son. stopped by 10 check out our to wer t rai le r
and gave us the same weather report .

A few squawks from the IC-290 in lvars '
van revealed Rich cru ising over the Ches
apeake Bay Bridge Tunnel-nearly 70 miles
away! He was racing the thunderheads north
while tryi ng to work z-mcrcr SS B and check
for e-rnctcr E-skip all at the same time .

lvars built a t ripod arra ngeme nt to hold the
twi n 55-element yagis for 23 ern and twin
23-element yagis for 33 em during ground
assembly . An ingenious H-frame was welded
together by M ike WA2VUN to suppo rt 1:M1Ih
UHF antenna arrays. I o ften wonder where
our successful DX trips would he wit hout his
welding abi lity! Using the tripod , we cou ld
put together these fragile ant ennas in a co nve
nient manner as well as connect the power
di viders and check the swr before plunking
them on top of the tower.

The work we nt on even when the st iff
southwesterly breeze turned into qu ite a gale
and brought dark clouds with the rumbling of
thunder . In thi s weather it took almost an
hour to assemble the tents . We really bega n to
hustle; the trailer was cleared , all of the rigs
laid on the ground , and the grill fired up .
Soon the rain was coming down in sheets.
accompanied by spectacula r lightning dis
plays , includ ing numerou s h il.~ on NASA ' s
Wallops Island test s ite across the inlet. We
huddled in the cars through the worst of it and
came out to find the tents full of ......ater. Sever
al cardboard conta ine rs holding equipment
we re completely soaked . Luckily . none of the
equipment suffe red any damage. Even the
ICO M mast-mounted preamps wound up be
ing partially submerged , but still worked li ne
after a dry-out period .

About 10 :30 p.m. the drizzle stopped .
What bcuer t ime to sta rt loadi ng up the tower
trai ler? Rich WB20TK had arr ived just be
fore the ra in and . after a quick dinner, was
ready to climb the tower. We fired up the

generator. connected tw o drop Iires. and
managed to st ring up a total of 8 yagis o n the
mast. By midnight . all of the antenna s e xcept
6 meters were in place with the tower cranked
over and suppo rted by the ladder, and we
stumbled o ff to our soggy s leeping bags for
the night. One thing you learn o n a contest
site is to work whe never the weather allows
it-not when )'ou feel like it!

The "i~ Hal
Satu rday starred out better . with the skies

cloudy but bright . Soaked equipment was put
out to dry . and a crew set abou t finishing the
coaxial fccdlines whil e another crew began
hooking up all of the equipment. In spite of
all our efforts . virtually all of the typc -N
conn...-ctcrs had so aked up water and a lo t of
sand and had to be blown dry . One scary
moment occurred while Steve was cra nking
the tower up : the handle came off in his hand
and the three sections collapsed like a run
away elevator with a resounding SLAM~!

Bel ieve it or not . the only damage wa s a bent
re fl ecto r eleme nt on the KLM 7LD 6 -meter
yagi and we st ra ighte nc-d thi s out with a
ma kes hift pol e.

One by one. the sta tions came on the air.
First , we set up the 6 meters with the 7401
MMT 50 combina tion driving a 4CX250
Go nser. Ivars had add...-d ARR GaAs FET
preamps to both of our MMTSO units 10

"so up-up" the front end, and , boy. did it
mak e a difference ! Es was coming in and out ,
with signals from Florida as high as S9 +60
dB at times. 2 meters was next. using the
IC-275A with an MML100-S power ampli fi
er. The 27SA front end really docs a good
job , but w ith the MML's preamp it worked
all that much harder. except on really strong
signals. when the 27SA went into compres
sion and the preamp was shut off.

Ou r 220 sta tion wa s equally stro ng- an
IC· 740 d riving one of the new MMT 210 -18S
transvcrters with 3S K60 front end . With a
Mirage C IO l l am pli fier, we saw 130 watts
OUlto the 210 Boomer. mou nted al nea rly 70
feet-right at the top of the mast. The IC
47SA we nt in place qui ckty . and a Tokyo
High Power amplifier provided about 110
wa lls output . a.s well as a GaAsPET o n re
ceive . Steve tuok care of 903 and we saw
abuut 20 walls output when everything was
connected .

With all this safely in hand . it fell 10 me to
inte rface the IC- 127I A . AGI200 and my
homcbrcw J CX 100 ampl ifier. This took
some doing. s ince the only good rela y I could
usc fo r " bypass" -type switching fai led after
we got there! We wound up jury -r iggi ng two
Dow Key 77 BNC relays to make rhe conncc
tion . at the Ct»;t o f addit ional swr through
those relays , bu t what can you do at I :Ol) p.m .
when the contest sta rts in an hour'! Neverthe
less , it all worked, and we got over 50 warts
from the amplifier to drive the 11 0 clements .

And T he)'re OIT!

Tw o o 'clock c ame too quic kly a nd
WB2WIK /4 was on the air for better or
worse! Throughout the morn ing , we had
beendodgmg the bullet of inclement weathe r,

,



95
qty. 1-9

level , aimed west , but the angle seemed 10
vary so much for prime Es that the 7-elemenl
beam kept coming into play while stations
were worked in the 5th, 6th, and 7th call
areas.

By noontime we had accumulated 260 con
tacts and 132 grids on 6, not to mention a
tremendous case of indigestion from all of the
junk food we were eating and even greater
numbers of green-head horsefl y biles. We
tried every type of repellent. from OFF'" to
Cutters" to AVON'" Skin So Soft, which
worked the best . About mid-afternoon , the
skip on six was so soon (Ohio, North Caroli
na) that we looked for an opening on 2 me
te rs. Bingo! South Texas and New Orleans
were bagged in short order, and two meters
was also off and running . We had a problem

s

• Compact Size- Measures only 2.0" l x 1.25 " W
x .4" H tor easy mounttlg in most radios.

• No Coding Restrictions-Unrest r ICted use of all
16 DTMF digits.

• Multiple Outpute- For control of speaker, horn,
and cal ight.

• RemaA Re88t-A1k7ws latching toggle furctioo
for "on/off" applications.

• Group/All eRn-for fleet selective calhng
applications.

• Wrong Digit R...t-M ininizes the chance of
fals"ll.

NEW DTMF DECODER

CALLTOLL FREE (800) 227-0 376

Se"ec-ane 23278 Bernhardt St.. Hayward. CA 94545
... (4 15) 887 -1950. TWX 910-3 83 -0709
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around 6 :30 and decided to try some tropo
contacts . We bagged a few more grids on
220 and a handful of contacts, including
some grids in New England that were sore
ly needed . 432 yielded another 30 QSOs
by noon with 5 new grids, and 903 came to
life with 4 more stations in 3 grids. The laner
fea tured contacts 10 W2SZ11 in FN32 (over
400 miles) and W3CCX /8 in FM08 (over
250 miles) .

12% brought a few more Qs and added 3
new grids, but the activity just didn ' I seem to
be there for some reason. Could it be that or
e-merer E4skip again? Yep, there was Rich ,
glued 10 the IC-740 , working into the south
west, midwest, and even the Pacific coast,
with the rotor aimed west. We had installed
that second ().meter beam at about the 3O-foot

Actual Sile

FOUR-DIGIT OTMF DECODER
Model ST-BOO

but lhe clouds had a silver lining : Lots of
Sporadic E o n six meters! In fact , about 2
hours into the contest, the band opened 10
Florida and midwest, staying open th rough
just about the whole contest. II was heaven! I
couldn't pull the dupe sheets OUI of the com
puter fast enough to keep up with Rich and
Ivers .

Two meters wasn't so bad either. We cer
tai nly had a crowd waiting for us, and three
log pages filled rapidly as the long awaited
" Roger, QSL, please copy Fox Mike Two
Seven" wentourover the air. Sorreoperarors
were obviously so wound up that they tried to
work us two or three limes after that- the old
OX fever. Rich and lvars soon went into
severe Es shock; their eyes turn red, arm and
head motions became mechanical, and all
questions (including what they wanted for
dinner) were answered with "Roger! 59!
FM27!" Logger's wrist soon set in. The
pages were filling up so fast that they were
using the margins , grid maps, Kleenex , and
Ihe tabletop. I even had o ne cal l logged on my
arm when I leaned on the table to check the
e-rrerer swr .

By 8 p .m., 6 hours into the festivities , we
had accumulated 177 contacts and 100 grid
squares on 6 meters. Think of it-VUCC in 6
hours, averaging almost 30 contacts per
hour! Two meters was hard-pressed to keep
up with that kind of Q rate, turning in only 80
contacts and 28 grids for the same interval.
Two things conspired against the 144-MHz
station: (I) virtually every single op I knew
about was on 6 for the E-ski p; and (2) a
spirited battle for the rotor control box was
underway between the westward advocates
on 6 and the northward advocates on 2 and
above. Fortunately, the latter group won out
on rare occasions.

The UHF activity hou rs began at 8 p.m.
and ra n th rough 12% by II p.m . . After pry
ing Rich loose from the HAM-M box with a
crowbar, we set about giving out FM27 on
220,432,902 and 129610 a very enthusiastic
crowd . By midnight, we'd bagged 19 con
tacts and 16 grids o n 220, 30 contacts and 17
grids on 432, 2 contacts and 2 grids on 903
(better than nothing!) , and 8 contacts in 6
grids on 12%. Most of these were with multi
op stations. as the single-operator types chose
to milk every last QSOout of six meters. We
were gett ing out impressively, working into
Vermont, upstate New York, North Caroli
na , Virginia, Tennessee and New England on
the microwaves.

Shonly after midnight, another severe
storm blew in, making our decision to shut
down for a few hours a very easy one. Coax 
ial feedlines were tossed out of the shack .
(W ith all of those GaAsFETs, why make an
easy ta rget for the lightning?) Our " lightni ng
rod" was cranked down about 20 feet for the
night . Steve and l had smartly closed the
vents to prevent rain from coming into the
tent, but the downpour was so severe the fro nt
flooded out and water ca me in through the
bottom, soaking the slee ping bags and the rest
of the computer paper for duping.

After sleeping fitfully th rough the driz
zle and a few more cloudbursts, we woke
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the: anten nas pe rfonned. nobly . The only ca
sualty here was the bent reflector element on
my 7 LD 50-M Hz yagi that finall y snapped.
on the way down . The Tonnas weathered the
high winds without a scratch, although we did
nonce a slight misal ign ment of the top 55
element yagi fo r 1296- perhaps ca used by
the big "crash " before the stan o f the con
test. They ca rne down equally fast and we re
transported nonh in one piece. as was the
220 Boomer. This an tenna real ly outd id itse lf
as we worked into Ohio and Georgia with
good reports .

Look for us nex t yea r, when we retu rn to
the same site with two lower trailers and some
ROOn sections to allow three different stations
to operate independently . No sense 1000ing
good personnel in a heated battle for the rotor
control! Keep you r ears open for WB2WIKI
4 . " " Roger , roger .. . Fox Mike T wo Scv
en ... QSU ".

he re .... nn the: desensing 01 the: z-oerer stauon
by the 6-meter equipment . a problem that
inexplicably reversed itself for the laM fou r
hours of the contest.

About 6 p.m., Steve and I dec ided to get
some fresh shrimp, corn , and more beer fo r
d inner. Of coarse . the: instan t we left. the
antenna relay began to fail on the: 6-meter
amplifier, with reports sanng" .. . You r au 
dio sounds horrible! I can' t understand you .
but don't go off the air! I need the grid
square!" Figure that one out! We did . in fact,
have to shut dow n because the DPST Dow
Key relay totally failed , and the station had to
be re wired with an SPDT relay and the: appro
priate bias switchi ng. etc .

Rich was a man possessed at this pouu. for
I made the: mistake of informing him thaI we
had accum ulated 300 Q SO 's and 150 grids. I
compounded the error by stating that I didn ' t
think we could reach 200 grid squares in the
time rema ining . Well , you don't say things
like that to a 6-Jnl:ter ma ven ! The rotor con
trol box fights started all over agai n, with
Steve and myself trying to sw ing it nonh for
the UHF activity hours and lvars and Rich
hold ing it west while they flushed ou t grids
like ruffed grouse .

Our strategy o n 220. 432 , 902 and 1296
was simple : All 902 and 1296 work would be
according to schedules. On the other bands
we called CQ along with such tocenu ves as
" Last chance to work FM 27 un til ne xt
year!" and "Offer expires at I I o 'clock
tcnighttvlt worked! There was a rush on 220

and 432 to make lhw..: last coruacts. rel>ult ing
in 6 mo re QSOJ> and I grid on 220, and 20
more QSOs with 4 grids on 432 . 902 coughed
up 2 more QSOs and 2 grids . and a turn on 23
ern brought in 5 QSOs and a new grid (call ing
CQ on 1296_1 10, incider uallyl .

By now two meters was blowing away the
from end o n 6, so both operalO~ tried to
sy nc hronize CQs for the re maining tw o
hou rs, which WOb pretty hilarious . But they
did it! Rich finally broke the magic 200 grid
squa re barrier at 10:21 p .m , with 39 min
utes left . and wem on to add four mort: by
the time II p .m. rolled around . He was fran
neatly calli ng KH61AA as the final gun
sou nded . We managed to pull a few more
OUI on 2 a.s well . fini shing with 38 grid
squares there .

The Final Tally

After clea ning the logs on my compute r at
11 :30 p .m.• 1 came up with the: totals shown
in Fig. I ,

The "equ ipme nt contest" went pretty
snxxxhly . Only two major failures occurred
and they involved antenna relays of ques
t ionable origin . BOIh of the transvertcrs
worked extremely we ll . as did the three
ICO M radios on 144 , 432, and 1296. In fact,
the 475A makes a pretty hot setup o n 70 em
with a GaA!l.FET in front of it- even in the
presence o f strong signals , The AG 1200
preamp really makes a big difference with the
IC· 127I A , even the way we used it . j ust
ahead ofthe radio and not on the tower, All of

BAND
50

144
220
432
903

1296

TOTALS

QSO.
45'
214

51
B6

8
28

846

Fig. J.

GRID
SQUARES

204
38
24
27

7
13

313
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I HAMTRONICS, INC. II 6S-D Maul Rd.; Hilton NY 14468-9535 I
I 0 HIgh quality equipment at reasonable prices surely I
I appeals to me; but I want more details before I buy! Rush I
I my copy of the 40·page Hamtron lcs catalog by return first II~~;:mall. I enclose $1 ($ 2 for overseas air ma ll).
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lames R. Vald,s WAIGPO
63 AItIrw,rry Lane
E. Fatmouth MA 02536

General Purpose
VHF/UHF Antenna

This is a good, cheap broadband antenna that can be built in a
weekend, and it's great for those who don't have a lot of space.

W inter storms wreaked havoc with my
scanner ante nna and I needed 10 find a

replacement .
I was attracted to the disco nc. This type of

antenna, when properly designed . is capable
of operating over a 10 10 I frequency range.
W ith this range an antenna designed for low
end operat ion of 100 MHz is usable up to
one GHz.

I was turned o ff by the cost o f the commer
cial version; it cost nearly whal I had paid for
the scanner! So, I decided to build one my 
self. I did . however, avoid pan s that needed
special machining .

This project is simple to build and requires
only basic tools and readi ly available matcr t
als (see Parts List) . The bas ic antenna. a long
with the formulas for determining the lengths
of the various clements , is shown in Figure I .
The RSGB VHF/U H F Manual was my refer
ence. I dec ided that a low-end frequency o f
108 MH z would be desirable . s ince this is the
low end of the ai rc raft band cove red by many
o f the new scanners . This allows maximum
urilizauon o f the brazing rods. The pan s art:
cut , d rilled , and assembled as shown in Fig
ures 2 and 3.

The results have been encouraging- the

swr on the amateur frequencies between 144
and 450 MH z is less than 2.5: I uvcrrhc cntirc
range . When measured at the end of a 50-f1Xlt
piece of C03' . the w.r is 1.5 :1 or bcncr .
Spot -checks on venous comme rcial frequen
c ies gave similar results A modified vers ion
provide, adequate rece ive coverage on the
VH F low (30 -50 M Hz) public se rvice Ire
quencrcs.

Construct ion details arc as follow s:

108-145 ~lIfl

I . Cut the brazing rod to dimension A (27 M

) .

2. Prepare the brass pipe cap-drill and tap

o,,
o,

. ~

I.
I

A- 4 .- u ooOl-lS 0...... UCI 'V 01<
2 S D14" u t: •

. -OltILl'M 3I ·OIA..( .(. ' M( "
DOl' U U O ,18 • H ' SIll ' Ol("

C- ., • • ,n ' IlU " MOL lS fO....LL.
S CfO AIO\lT PE. '''llfR

COU~ Tf R S '~ ' ~ ""'MOI.(

. ~.

PASS DISC

,.----.- ---,
,
•,

A '4 .·32 MOUS DRlll' M. ... OOO
e S D14" [T( .

. - 0't'U- TM.... S /" _n_
C- 4 6 · S2 lOOl.lS DII' .... TM"" 000 "

OiA"[T(.
ooon 0'0'1 ...... LO "OO£L.COUI< T( . ·

S l ~ ' C lOOl.£S 01< 1OJ' " 0'£ A ~O
TME A "OI.£S O~ TM( lOTTO"
S'Of

A · . lOOl.lS • 111I' ((),>AllY s.-;(O
A8OU' I'U I"[T(_ O't'U- ' ......

• ·DII.... ' ..... ~· 00A1A£T£ _

C- 4 .-R -eces DOlI"" AOOO ' .. 'M....
CI'f' OO A" H ( .

"'PC c.&1' ... .. C.-.;ul1 _ ""
•• _ 3 /", I ,
' 0

G
IO? 0 ,.

0 I

Fig. I. Sch ematic diagram of the antenna and formulas for determining the lengths of the
etemems.

A Cone Elemenl Length " 29521F(MHz)
.. 27inches ,

B Disc Diameter .. A x .7 .. 19 mcnes

C Cone Drameter = as small as poSSIble.

Hllfe is 1.25 inches.

o Space between d ISC and cone " 2 x C

.. ,25 inches

Photo A. The WA1GPO home-brew VHFI
UHF discone antenna.
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Fig. 2. Top ami side I'ie"'s ofthe base assembly f or the elements and vertical whip,
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The ante nna ca n be installed using convcn
rional pipe . In the low frequ ency vcrs ion.jhc
lower section of the pipe should be 84 inches
long . This 84-inch section is the to.... er half of
the sleeve dipole . and should be isolated fro m
the mast to which it is mounted . You should
select a good grade of coax to minimize the
line loss; RG-59 BNC connectors fit we ll on
RG-8X 50-Ohm cable.

Two final notes : Be ca reful when drilling
the l'oft brass as it lends 10 "grab." and. as
with any broadband antenna used for tran s
mill ing . a low-pass filte r o n the tran smitter is
recommended 10 minimize ha rmonic radia
tion . The photo l'hows the details of the dis
cone construction. •

7. Solder a J" piece of # 18 solid wire to the
BNC connector. and mo unt the brass disc
to the circuit board using fl ath ead s.s.
sc rews.

8. Coil the 3" wi re in the 3/8 " hole. and
installthe modified CB whip. and trim 4"
o ff the antenna .

Fig, 3. Blow-up side riel'.' ofthe element ma e assemhlv.

Parts List
1. 1" brass pipe cap
2. BNC chass is mount connector (Radio Shack 270-1 05)
3. 1/4 " glass epoxy ci rcuit board, with a 3" diameter
4 . 118" x 36- brazing rod (8 ea .)
5 . 60/40 rosin-core solder
6. 6-32" x 112 " nylon screws (4 ea.)
7. Silicone seal

Low Frequency Version
Items 1 through 5 same as above
6. 6-32 x 1/2" stainless flathead screws (8 ea.j
7. Brass disc, 3 " diameter x 1/2"
8. 4' loaded CB antenna (Radio Shack 21 - 934)

all holes , buff dean . and I1Ie the top o f the
cap nat.

3. Bend the clements to the desi red 300 an 
gie . and so lder the element s o n the ca p.

4 . Install the B~C connector in the cap .
5 . Trim [he c ircuit board to size. drill the

mounting holes. and solder the remai ning
pieces to the bral ing rod in position to
form the disc. then tri m the d isc to a 19"
diameter .

6 . Attach the di sc 10 the brass cap with nylon
screws. and solder the center corducter of
the BNC connector to the d isc . and seal the
co nnecto r hole with silico ne sealer.

i-T~ '" OIA.. rrcs 10 '9' ~C ~~ ~=l
501.0£" !II 5ucl
1 t J~' " ~'l.OI<
• '1 'D .:",~;="'''''':= I SOL o~ " R005, ,, ,, ,

i '----- --------l, ,, ,
'- ., I

, ', ,
, ',,

' ·H.-Low a nd 108-450 .\lIb

Co mplete steps I through 4 above .
5. T rim [he circuit board to s ize. drill and

counte rs ink all holes . mount the BNC
co nnector o n the cap , and mount the board
10 the brass cap wit h fla thead s .s. scre ws.

6. Prepare the brass di-c-e-drill and tap holes
as required . and so lder the remaining
piece s of rod 10 the bras", d isc .

"When You Buy, Say 73" 73 AmaleurRadio • September, 19B7 39



Bob HlUllr tJltln W9THN
7419 Hennessey Ave.
W(Ju watOj (J W1 532 13

The L'iI Fixer
Let this tuner tame your truculent two-meter antenna!

-

T he l 'i l Fixer has been in use in the Mil
waukee area for the past five years and is

be loved by the 2- meier , I; I swr aficionados.
II's about time we sha re this boon with our
fellow VHFers!

A compact little rascal that requires only
two 35-pF air-variable ca pacitors and a fou r
tum coil of #20 or #22 solid copper wire (use
a quarter-inch d rill bit for a winding form),
In fact, on my motorboat, the good ship
uyilboul, it matches an lsopole" marine an
tenna (158 MHz) to a Ke nwood 7950, with
astonishing results. Dr. Reynold ' s an tenna
lays down a super signal when ta med by the
l 'il Fixer!

Build it compactly on a breadboard or plas
tic sheet ; avoid a metal box. Note that the coil
junct ion is off-center ; by reversing the ANT

and XCVR connections, you get an adjustment
in inductance . Varying the coi l spac ing wi ll
also give some variation. Adj ustable silver
mica capacitors with screwdriver slots will
work fine, and make for a very small unit , if

ICOM DAY
presented by

~3CX VHF
COMMUNICATIONS

9 15 North Main St reet
Jamestown, New York 14701

(7 16) 664-6345

Western New York's finest
Amaleur dealer at the

BATAVIA HAMFEST
SUNDAY, JULY 12th

al the Alexande r
Fireman's Grounds

Rt, 89, South of Batavia, NY

WIN!!! IC-u2AT
plus hourly prizes
No pur-chase necessary.

ICOM personnel on hand to
a nswer- you r- questions . . .

SPECIAL PRICES
ON ALL

ICOM EQUIPMENT
CIRCLE 298 ON READER SERVICE CARD
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the 35-pF variabl e caps can' t be found . Any
layout seems to work , but a wide ground strap
between the AN T and XC"R coax fittings is a
good idea.

This is really a simple project . It will give
you a sense of accomplishment with a min i
mum of effon , and you can brag to your
fr iends ; "The sw r he re is one to one,
OM!" .

Pharo A. ]hI' components for tht' L 'il Fuer.

HAM RADIO
SELF STUDY COURSE

NOW ONLY $1995
Plus $2.00
shipping & handling

VISNMaslerCard Accepted
Prepare for the fan tastic world of amateur
radio. Study at you r leisure. No technical
background required. Entry level amateur
radio operators can now tal k on the ten meter
band and FM repeaters.. even link thei r ham
radio stations to the public telephone system
and personal computers. Privileges never
before available to the beginner! Complete
FCC license preparation course contains
everyth ing you need to know re pass both the
wri tte n and Morse code examination in a very
short tim e. Written in easy- to-unders tand
language. Contains fully illust rated text book.
two long-play code learning cassettes. all 302
word-tor-word FCC license test questions.
answers. ..and much more! You can't miss!
Sold WIth a 10 day money back guarantee.
Phone orders accepted. Dealer and classroom
inst ructor discounts available.

W5Y I·VEC P.O. BOX # 10101
UaJla!>. Texas 75207 . Tel: H17-461·6443

"

Schematic ofthe L 'il Fiser

Photo B. Front view oftne L 'il Fu n.
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AEA, ALINCO, AMP SUPPLY CO"
ARRL PUBLICATIONS, ASTRON,
B & W, BENCHER, BUTTERNUT,
CONNECT SYSTEMS, DEHLI
TOWERS, DIAWA, HElL, HUS
TLER, ICOM, KANTRONICS, KEN
PRO, KLM, LARSEN, MFJ,
MINI PRODUCTS, MIRAGE,
MOSLEY, NYE VIKING, SOMMER,
SONY, SPIDER ANTENNAS,
TEN-TEC, TELEX HY-GAIN,
TRYLON,WSE DOCKING BOOSTER,
YAESU

UPS Sf.RV1CE TO THE USMARII.ET

COM·WFST RADIO SYSTEMS
8 179 Main Street

Vancouver, Be Canada V5X 3L2

(604) 3 21-1 1133

Credit Allowed For Toll Calls
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Charles L. Ktlu y W82EDV
15 Bkmchard SI.
Ma_l...iIIeNY14757

440-MHz Folded Dipole
Repeater Antenna

An antenna immune to almost all weather conditions,
virtually static-free, and practically maintenance-free.

o

• _~SOI..O( A
rE AM 1 ~ALS

Fig. J. Side-view diagram ofthe dipole mast
and elements.

used depending on rbe style of phas ing har
ness used .

Const r uc tion

Construction of the antenna elements is
much easier if you have access to a machine
shop. and the necessary materials can usually
be pu rchased the re . A 3/8~ and 5/8 ~ so lid
a luminum rod was used for the radiat ing rna
tcrial and a , .. x 1/4 " solid aluminum Flat bar
stock was used for the element support ann .
Hea vy duty male r ial s nOI only provide
st rength. but insures that the aluminum pan s
will not warp from the heat when they are
Helia rced together. The assembly was we ld
ed to elimi nate noise general ion from loose
pans . Alloy alum inum (606 1-T6) was select
ed because it mach ines welt. Prior to weld
ing , a ll pa n s should he completely cleaned
with steel wool snap pads and water. Be sure
10advise the person who is doi ng the welding
what the alloy is .

Attachment points fo r the feed harness a re
made by drilling and tapping holes to accept
6- 32 machine screws .The usc of stainless
steel screws ant.! lock washers is definitely
recommended.

The clement support a rm should be drilled

Iy e liminates the static build-up problems
common 10othe r antennas .

Unl ike many "de-grounded " antennas ,
this o ne e nsures tbat bot h the center conduc
ter and the shield a re at true de ground poten
tial for each radiat ing element . Other anten
nas that may sho w a dc ground w ith an
ohmme ter may use phas ing coi ls or othe r
marching devices bet ween radiat ing sect ions.
Inductance is int roduced and the stanc-rcduc
ing effectiveness is diminished . Gamma-fed
e le me nts a re ar ground , but the center con
ductor is not.

Each element in this a rray is un iquely
des igned to be .50 Ohms at the operating
frequency . This makes it easier to modify
the array 10 a onc -, two- , four- . o r eight-cle
ment configura tion. I selected the four-e le
ment one because it g ives cons iderable gai n
while still exerting good vertical beamwidth
for usc in hi lly areas. Higher-ga in ante nnas
can actually perform more poorly fo r mo
biles and portables at close range in some
instances . Gain for the a -bay array is ap
pro ximately 6 dBd omnidi rect iona l or 9 dBd
for unidirectional radial ion patte rns . ver
t ical bearnwjdrh is 1.5 ° fo r the ha lf-power
points . Power levels of up to 250 warts can be
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C o mme rc ia l price lags and the unavail
ability in the 44Q-M Hz ran ge helped to

prompt the home-brew co nst ruction of this
a -bay folded dipole antenna . The o nly array
that could be located for amateur use was a
dual 8-bay version that COSI around $500.

The folded d ipole is one of the rnost widely
used antennas in the VHF/UHF pub lic safety
and commercia l spectrum. One o f the reasons
for this is that the antenna is a lmost immune
10 lightning damage : another is that it virtua l-

Fig. 2. Feedline auachmerus to the elements. Fig. 3. Diagram oflin element.
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-
10 accept an appropriate u-bon and associat
ed toothed bracket so tha t spacing is main
tained (sec Figu re I). T his can be a little
tricky because various d iamete r masts and
U-bohs will c ha nge the spaci ng . Do nut com
plete this step until the clement is welded
together. 11 is 110I known how crit ical this
dimension is.

For the ea siest clement fabncaricn. the
5/8" section should be drilled in one end 10
accept the 3f8 ~ material. The li t should be
snug and the hole should be abou15/ 16~ deep.
This alia"' .. the 5 /S- piece to slip into the
open pan of the clement.

The builder has some options o n the sty le of
phasing harness to usc . The original antenna
utilized a a -way power splitte r which was put
together using lest equipment not normally
available 10 most hams. Construction is not
inc luded in this ankle . KLM offers a s imi la r
unit which should work as ..... e11. A phasing
harness ca n also be made with odd qua ncr
wavele ng ths of 75 -0hl1l coax . Th is method is
described in the ARRL Handhooc, and in
o thers as well . Remember that all elements
mua be equal le ngths of SO-Ohm cable if a
"'-way power di vider is used . Excess cable
can be attached to the mast . The div ider is
best posuioncd at the middle of the array to
minimize cable le ngths . II is best to usc an
RG-K " flooded-bra id" to help keep water
from migrating up the sh ield . A flooding
compound is pUl in the bra id by the manufac
tu re r to accomplish thi~ . In a ny case. the ends
of the cable must be weatherproofed . par-

ncularly .....here they a ttach to the elements.
Crimp-on ri ng te rminals sho uld be used to

attach feed-line 10 cuch element. Prepare the
e nd of the cable in the same fashion yo u
would 10 attach a PL-259 connector. Use a
piece of t-t-guege copper w ire to e nc ircle the
braid. a nd solder it all the way around the
coax braid . Install a ring te rminalto the e nd
of the wire and put a nothe r terminal on the
ce nte r conductor. Snider a ll te rminals and
position them so as to put the least amount of
strain on the assembly . Weatherproof with
good g rade black vinyl elecrncaltape such as
the Scotch 33 Plus . Stretch the tape sli ghtly
.....hile apply ing. making sure to release all the
lens ion during the last four or five wind ings
down the cable. Addi tional heat -shrink tub
ings would no t hun. either . If you c hoose to
use nylon cable lies 10 attach the feedfines 10
the mast . make sure that they a re ra ted for
outdoor use. Otherwise . use black vinyl tape
o ver the eac h lie so that it will not deterio ra te
from ult raviolet light.

T he array should be mounted o n a mast .
this then becomes pan of the antenna . Mast 
ing must extend above a nd bcto..... the top a nd
bottom parts of the clements by al least a few
inc hes. at least six inches on the top if the
antenna is to be top-mounted . I suggest galva
nized pipe for top-mounting . If the a ntenna is
mounted on the s ide of a tower_ a piece of
electrical conduit can be used a nd bent with
offsets at each e nd to a llow fo r top and bottom
attachment 10 the tower leg . Spac ing between
mast and rower is 1/4 wavelength .

Spacing bet .....ecn the clements is 23 ~ cen
ter-to-cemer. When attaching the e le ment to

the mast . the mast should be o n the same side
of the SUpJXln arm as the clement rod matcri
al. Make sure that all the d ements have the
5/S " d iameter pan at the top. In towe r s ide
mount ing. the elements align one over the
other. a nd face away from the tower. Top
mounted installat io ns for omnid irect io nal
coverage should have the clements arranged
around the mast in 90 0 increments. I don 't
recommend this co nfiguration.

Com ments

Vsw r across the band should be 1.5: I or
less . The bandwidth is at lcasl20 MHz wide .

In co nst ruct ing the eleme nts yo u should usc
the exact dimensions sho wn in Figure 3.
since a ny deviation may produce an unde
sired effect. Most o f the engineering in this
project was mal and error rather tha n design .

The protolype was placed in service in the
su mmer of 1986 a nd has pe rfor med beyond
expectat io ns. and the winter weather condi
tions at the site are harsh . often with seventy
mile!hr winds and snowdri fts of up to 15 feel .
Still . I expect seve ral maintenance-free years
out o f it.

T hanks go to the following people who
provided construction assistance : Ph il Hiller
WA2EQX for masung and installation : Jon
Henning WA2BTW for the power d ivider
and for provid ing test result s : and Dan w ood
and Dave Nelson for prepping and weld ing
the ante nna . •

,

-.
Manufacturers of Quality Communications ~q~lpment

oRepeaters
oLinks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

Hi Pro 'E'

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oOuplexers

EXPANDABLE REPEATER SYSTEM
• It NEW CONCEPT III REPEATER DE$lGN, THE Hi Pro"e- IS AN EXJ'ANO'8l.E REPEATER WITH THE FOUJ:1MNG F£A1lJFlfS, A BASIC REPEATER 'M-IlCH WOUl..O IN

CUJDE A<XlMPlET'E RECEIVER. l'RANSMlTTER. COA. FRONT F'l'.NEL CONTROLS AJ<) INDICATORS. l.OCAL SPEAKEA ANO loll(; JJC< AND CAF\Io.8LE OF FUTURE
EXl'l'.NSIClN ALL HOUSED IN AN EXTFlEMELY RUGGED. ENCLOSED, l~INCH RACK MOUNTABLE CABINET

• THIS SYSTEM CAN BE EXPANOEO AT TIME OF PURCHASE OR CAN BE AN AFTER·PURCHASE ADO ON THE ADO ONS ARE_HlGHER POWER. 1101220 V~ POWER
SUPPLY, lOENTIFIER. AUlO PATCH. OR COMPUTER CONn:lOU..ERS. IN AOOlnQN TO THESE ADO ONS AN AOOI1lONAL RECEIVER AND TRANSMIITER CAN BE

MOUN'1'EO INTERNALLY FClA USE AS CON1llClL UNKS. RE"*JTE BASE OR DUAL BAND QPERATJ:)N, ETC

• AN EXTENSION I'lVEL IS JtMM..A8LE FClA l.OCAL IoIQNIlORING OF THE REPEATER AJ<) CONTAINS ALL NECESSARY METERING. STAnJS UGHTS AND INDICATORS ALL
ADO ONS AAE. _ .-AAJ E FAClf,t THE 0C1W"Nff AJ<) I'i'IE. <XlMPlET'E INCl1lOf'«i NSlRl.JCTlOIolS

600 Westtown Rd.

MAGGIORE ELECTRONIC LAB.
West Chester, PA 19382 Phone (215) 436·6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Jouph M . Pltsich W8DYF
554 Lm ...rs umt
Steubenville OH 43952

The HF Half-Sloper
Here's an inexpensive, compact, and

easy to build antenna that's great for OX

He re ' s an antenna that will cover 160, 80 ,
and 40 meters. It 's inexpensive , easy to

construct, and will fit on a small city lot. It ' s
also great for OX. It' s called a Half-Sloper.

11Je Half-Sloper (or quarter-wave sloper)
has a low angle of radiation and exhibits some
directivity in the di rection of the slope. The
anten na 's polarization is ve rtical. By usi ng
the loaded coils described below, a 3-band
sloper can be constructed to fit into less than
60 feet of yard space.

The 3-0000 sloper described was built by my
fellow club member, Joe Gabor WA8WEQ.
Joe is ret ired and has built a dozen or so of
the s e a nten na s for members of the
Steubenville-Weirton Amateur Rad io Club.
(Don' t you wish you had him in your club!)

Materials

The antenna is constructed of #14 stranded,
insulated wire . The loading coils are made
with #16enameled magnet wire on li n -inch
J.D . dia mete r , schedule 40 plast ic pipe .
Scrap pieces of 114- inch-thick acrylic are
used for the insulators inside the coils. You
can buy these item s in most hardware or
electrical-supply stores .

Buildi ng the Haft-Stoper

First , make the loading coils by winding
the #16 stranded , insulated magnet wire.
Next , fasten the end of the antenna wire com
ing from the to wer to one end of a piece o f
acrylic that has been cut to fit inside the 80
meter coi l. Take the othe r end of this piece of
acrylic and put it th rough the co il; then fasten

it to the beginning end of the l3-foot II -inch
length of antenna. Solder jumper wires from
each end of the coil to the anten na (Figure I ) .

Now , fasten 13-foot, H -inch piece of an
tenna to the next coil (the l60-meter coi l) in
the sa me way , and then fasten last length of
antenna to the other end of the l60-meter
coi l. Make this last piece of antenna a few feet
lo nger than the 6-foot, 5-inch length needed
so you have wire to play with when you're
adjusting the antenna . Solder jumpers to the
co il e nds as before .

A piece of scrap aluminum or other metal
can be used to fabri cate a clamp that ca n be
fastened to the tower leg to hold the antenna
and the 50-239 to which the RG -58 feedline
is attached . There will be a j umper from the
ce nte r of the 50-239 to the antenna, of
course.

Operation

Hav ing a sloper makes for some lively di s
cussions o n the ham bands. Some swear by
them ; others ......ouldn't own one. But it 's a
great antenna to experiment w ith .

My sloper angles do ......n from a 3D-foo t to ......
er (Figure 2) on which are mounted a 4 -ele
ment tribander and an ll -elernera . two-mcter
beam . I also have a l60-meter dipole that is
only 35 feet at the apex.

While ...... r iting this article, I disconnected
the sloper from the antenna tuner and con
nectcd it direct ly to my Yaesu 757 to chec k
the sw r. I got 1.3 on 1925 kHz , 1.5 on 3860
kHz , and 1.1 on 7 150 kHz. The swr changed
rather rapidly as I changed freq uency on 160

Photo. JOt' Plesich holding a fi nished loading
coil.

and 80 meters , but remained almost flat over
the entire 40-meter band . I felt these results
were to be expected w ith this length anten na.
Received signals, especially in the direction
o f the slope , the favored direction, ......e re as
good as and o ften better than they ......ere with
my d ipo le .

All insta llations are different . Your results
could be totally different from mine. Varia
tions in height , g rounding, and surroundi ng
objects ce rtainly affect ante nna performance.
But try it! Experimeming with antennas is
pall of the fun !.

i"'1 r
,,' ,,' - - )~' . '- -~I I • •

JU~ O£ ~~~ . ~
" " .--<==) = •~

'60 ~£1(o' eo"!'!_ TOWI _

••• ••• m
.. 1 0" '. " ' ''I ,
~ S\A. ATI O 0" OOOT ,"WL A'{l)

"""O/l" c OOOI.ES
' .. 80T ~ COO;Z

I :1• I:• -- - -,. ,--
I ,
• - - " - - _ . - - )~18'·- - - ~

Figure I . Diagram ofthe half-eloper showing derails (If the assembly and coils. Figure 2. Half- sloper in position on rower.

73 Amateur Radio " Septe mber,1 987 43



- ,

Hand-heMs Rtlular SALE
IC-2A 2·meters... 279.00 249"
IC-2AT with TTP 299,00 259"
IC-3AT 220 MHz. TTP 339.00 299"
IC-4AT 440 MHz. TTP 339.00 299tl
IC-02AT z-meters..... 365.00 299tl

IC-02AT/Hilh Ponr 399.00 339tl
IC·03AT for 220 MHz 449.00 399tl

IC-MAT for 440 MHz 449.00 389tl

IC-u2A 2-meters 299.00 269tl

IC-u2AT with TTP 329.00 289"
IC-u4AT 440 MHz, TTP 369.00 329"
Accessories lor lII iclOS - CALL S

IC-t2AT IW 12GHl fM HTlbatl/cgrtm' 459.00 399's
A-2 5WPEP smth. ailcraft HT 499 00 4491l

x ccessortes for all except micros Regular
BP-1 425mah/1l2V Nicad Pak - use BC·35 74,25
BP-8 800mah/8 4V Nicad Pak· use BC·35 ... 7425
BC-35 Drop in desk charger lor all battenes 7450
BC-16U Wan charKl!r for BP7/ BPS 20.25
LC-II Vinyl case for 011 usinl Bp·3 20.50
LC-14 Vinyl case for 011 uSing BP·7/B 2O.SO
lC·02AT teamer case tor 011mooels w/ SP·7/B 54.50
Accessories for IC and IC-O ser ies Relular
BP-2 425mahl1.2V Nicad Pak . use eC35 47.00
BP-3 Extra Std. 2SO mah / B4V Nicad Pa k 37.50
BP--4 Alkaline battery case.. .. .. .. .. 15.25
8P-5 425mahIl0.8V Nicad Pak . use BC35 58 50
CA-S S/8·wave telescOPIng 2m antenna . .. .. 18,95
fA-2 Edra 2m nel ible antenna 11.50
CP-I CII. lighter plug/ cold lor BP3 Of 011 13.00
CP-IO Battery separation cable w/ clip 22.50
DC-I DC operation pa k fo r standard models 23.25
"B-16D Mobile mtg. bkt for all HTs 24,SO
LC-2AT Leather case tor standard models 54,SO
R8-1 VlOyt 'IIaterproot rad io bag 34.95
HH-SS Handheld shoukler strap . .... .. . .. .. . 16.95
HII-9 Speaker microphone .. .. 47.00
HS-IO Boom microphone/ headset 23.25

HS-IOSA VOl urut Jcr HS·IO& Deluxe only 23.25
HS-IOS8 pn unit for HS·IO 23.25

"L-1 2m 2.3win / lOwout amplifier SALE 99.95
SS-32" ccmmspec 32·tone encoder 29.95
Recei vers Rel ular SALE
R-71A lOll kHz·3D MHz, li N AC . .. .. $949,00 799"

RC-lI Inlrared remote COIltfollef .. . 67.25
fL-32 500 Hz CW filter 66.SO
fl-63 250 Hz CW filter (lst lF) 54.50
fL-44A sse filter (2nd IF) 178.00 159"
EX·257 FMunit .. .. . .. ... .. .. .. . ... 42.50
EX-310 Voice synlhesizer.. ... . ... . . 46,00
CR-64 High stability llSCillalor nat 63.00
SP·3 External speaker.. .. .. .. .. ... . 61.00
CK·70 (EX-299) 12Y OC option ..... 12.25
IIB-12 MObile moun!.. .. .. .. .. .. .. . 24.50

R-7000 25 MHz·2 GHz rcvr.. SPECIAL 1099,00 899'1
RC-12 In frared remote controller 67.25
EX-310 Voice svnthesiw 46,00
TV·R7000 ATV unit 131.95 119'\
AH·7000 RadiatlOganlenna. .. .. ... . 8995 (3)

HOURS. Mon.lhr" Fri.9-5:30; Sat 9-3
Milwaukee WAYS line: 1-800-558-(1411 answered
evenings until 8:00 pm Monday thru Ihursday.
WATS lines are lor Quotes & Orderfng only,
use Regular IIIle 'or other InfO & Service dept.

All Prices inthis list all subitd 10 chance 'llitllout ootite.

Other Accessories - continued: Relular SALE
GC-5 WOI ld cIocL 91.95 89"
VHF/ UHF base multi -modf's Relular SALE
IC-27lA' 25W2 meters ... CLOSEOUT B5900 699"

AG-20' Internal preamp/lflfr . 64,00
IC-271H IOOW 2m fM/ SSB/CW 1099.00 969tl

AG-25 Mast mountl!d preamplifier. . . 95.00
IC-275A 25W 2m fMlSSB/CW w/ps 11 99.00 1049
IC-27SH lOOW2m fM/ SSB/ CW 1389.00 1229
IC-475A 25W440 FM/ SSB/CW w/ ps1399.oo 1249

IC-471A' 25W430-450.. .. CLOSEOUT 979,00 76991

AG-I' hbsl mounted preamphfll!f... 99.SO
IC-471H' 75W430-450 ... CLOSEOUT 1399 00 999"

AG-35' Mast mounted preamplifiel 95.00

I 'Preamp $995 with 27W471A/471H Purchase I
Accessories common to 271A/ H and 471A/H
PS-25 Internal power supplVlor {A).. . 115,00 I04"
PS-35 Internal power supply lor (H)... 199.00 179"
SII-6 Desk microphone . .. .. .. .. .. .. .. 44.95
EX-3l0 Voice synthesizer 46.00
T$-32 CommSpec enCOde/ decoder. .. . 59.95

UT-15 Encoder/decoder interface ... 14.00
UT·15S UT· 15S w1TS·32 insta lled..... 92.00
VHF/UHF mobilf;' multi-modes Relular SALE
IC-290H 25W2m SSB/FM CLOSEOUT 639.00 S69"
IC·490A lOW 430·440..... CLOSEOUT 699 00 499"
VHF/ UHF/ l .2 CHI FM Rqular SALE
IC-27A Compact 25W2m FM wmp mit 429 00 369"
IC-27H Compact 45W2m fM wmp mit 459 00 399"
IC-3IA Compact25W220 fM. TTP n ne 499 00 439"
IC-47A Compact 25W440 fM, TTP mic 549.00 479"

PS-45 Compacl BApower suppts.. ; 139.00 129's
UT·16/EX·388 Voice svnthesizer 34.99
SP·IO Slim-line external speaker 35.99

IC-28A 25W2m fM. TTP mic 459.00 399"
IC-28H 45W2m FM. TTP mit .. .. ... .. 489.00 42991

IC-38A 25W220 FM, TTP mit.. . ... ... 489 00 429"
IC-48A 25W440-450 FM, TTP mit .... 489,00 429"

HII·14 TTP mic rophone 55.50
UT-28 Di gital code squelch.... ..... 37.50
UT-29 Tone SQuelch decoder 43.00
HM-16 Speaker/ micruphcne 34.00

IC·goo Transceiver controller 589.00 529tl

UT-29A 2m 25Wemt.. 295.00 269"
IC-320l1A 25W2m/ 440 fM wm p 599.00 529"

UT·23 Voice sjntnesrer 3499
AH-32 2m/ 440 Duat Band antenna 37,00

AHB-32 Trunk·li p mount 34,00
Larsen PO-K Roof mount ... .. .. ... . 20,00
Larsen PO·lLM Irunk.fip mount. . . . 20,18
Larsen PO-.... Magnetic mount .... 19,63

RP·3010 440 MHz. lOW fM, dal cent 1229.00 1089
IC·I200A lOW12 GHz fMMobIle. . . . 699.00 629"s
IC-I271A lOW 1.2 GHz SSB/ CW Base 1229.00 1069

AG-I200 Mast mounted pleamp/llier 105.00
PS-25 Intemal power supply 115,00 I04tl
EX·310 Voice synthesizer........... 46 00
TV·1200 ATV in terlace umt . ...... .. l29 00119"
UT-ISS CTCSS encoder/decoder .. . 92.00

RP-1210 1.2GHz. lOWfM.99 th.synth 1479 00 1289

..... ""--, ...
1''' ·-.. -;----:::~... - -".- ... .. ..~t:: ~~ ·G~ ~···c :- '=.J ~ ~ -,;'

,--.J - '

IC-7S1A 9·band xcvr/.l -30 MHz rcvrl649.00 1399
PS-3S Internal powt!r supply 19900 179"
H-32 500 Hz CW finer (1st IF) 66.SO
H -G3 2SO Hz CW filter (Istlf) 5450
FL-S2A 500 Hz CWfi lter {2nd IF) 10B,00 99t l

FL' S3A 250 Hz CW filter {2nd IF) . . . 10B,00 99t l

FL-33 AMlilter ........... .. .. .. .... 35,25
H-70 2.8 kHz wide SSB filler ...... 5200
RC-IO Exlernal frequency COIllloller 39,25

IC-74S 9-band xcvr w/.l ·30 MHz rcvr 104900 899"
PS-3S fnternal power supply ....... 199,00 179"
EX-241 Marker unl!.. ..... .. .. .. .. . 22 ,SO
EX-242 fM urnt 44,00
ElI-243 Electronic keyer umt .. .. .. . 56,00
FL-4S SOO Hz CWMer {lst If) 66.50
FL-54 270 Hz CWlilter (lst If) 5300
FL-52A 500 Hz CW biter (2nd IF) IOB,OO 99"
H-S3A 250 Hz CW IIlter f2nd If} lOB.OO 99"
H-44A SSB finer{2nd lf} 17800 15991

IC-73S Hf transcelverlSW rcvr/mit 999.00 79991

PS-5S Edernal power supply 199,00 17991

AT·ISO Automatic antenna tuner 445.00 349tl

H-32 500 Hz CW filler.. .. .. . .. ... . 66.50
EX-243 Electronic keyer unit .. . .. .. !)G.OO
UT-3O Tone encoder 17.50

Other A.ccessories Rq ulll SALE
IC-lll 160·15m solid state amp w/ ps 1999,00 1699
PS-lS lOAeetemet power supply ... .. 169 00 154"
PS-30 Systems pi s w/cord, 6·pin plug 299.00 26991

MB Mobile mount. 73511451151A 24.50
SP-3 External speaker 61.00
SP-7 Small external speaker 49.00
CR-64 High stab. ret ltal (745/7511 6300
PP-1 Speaker/patch 159.25 149"
SII ·6 Desk mIC rophone 44.95
SII-8 Desk mit . two cables. SUn.. .. . 78.50
SII-10 Compressor/graph EQ. 8 pin mit 136.25 124"
AT·100 l OOW 8·band aulo.antenna tu ner 445.00 389"
AT·5OO 50QW 9·band eutc.antennatuner 559.00 489"
AH-2 B-band tuner w/ mount & whip 625.00 549"
AH·2A Antenna tuner system, only. .. . 495.00 429"

HF Equipment Reaullr $ALE
IC·761 HF l CYf/ SW fCvr/ ps/AT ••••••2499.00 2149

SP-2D Exl. speaker 'lI' / audio filter .. 149.00134"
Fl-I01 250 Hz CWfi ller 69,95
n·t02 6 kHz AM filter .••••• ••••••• 56,00
CI-Y Computer interface adapter TeA
ElI-3l0 Voice synthtsizer 46.00

In Wiscons in (ou ts ide Milwa ukee M"tro Ar" a)
1·800-242-5195

WICKLIFFE, Ohio 44092
28940 Euclid Avenue

Phone (216) 585· 7388
OhIO WATS 1·800·362·0290

"'..""' 1·800·321·3594
"

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du lac Avenue : Milwaukee. WI 53216 - Phone (414) 442-4200
-------AES BRANCH STORES Associate Store

ORLANDO. Fl a. 32803 CLEARWATER. Fla. 34625 LAS VEGAS. Nev. 89106 CHICAGO. illinois 60630
621 Commonwealth Ave. 1898 Drew street 1072 N. Ra ncho Drive ERI CK SON COMMUNICATIONS

Phone (30 5) 894-3238 Phone (813) 461 ·4267 Phone (702) 647-3114 5456 N, Milwaukee Avenue
Fla. WAYS 1-800·4)2. 9424 No In-State WAYS No In-State WAYS Phone IJ I2) 631·5181

~~'~ddle 1.800.327.1917 No Nati onwide WA YS ~:~~~<le 1·800·634·6227 15 m In. 'rom O'HaT.'
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Summon Some
~4~g3~"~'~~~~'~ O"" ''do ,A lum inum Conundrums
WOO(Ibrodge V,rg ln«l 22191
InformatIOn (7031 643-1063
SeI'VlC ~ oeoarr~nl 1703) 494-8750
Store Hours

M· Th lOam -6pm
F lOam - 8 p m
Si! lQam-4pm

Qrael Hours M·F 9 a m·7 p m
Sall0am- 4pm

EGE NEW ENGLAND
8 sues AGad
Salem. ~e", HampSntre 03079
New Hampshire Order l ,'
lnlonnatoon & seoce 1600) 898-3750
Store Hours

MTWS.U l0 a m -4 p m
Tl'lt 17 rooon-8 p m
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BUYer'S Guide
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-Send $1
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Hard 10 get
through on our
800 number?

CdIf ~'(lfe ro I m or alret ~ C m
0' ,all or>e 0/ ~u' 'egull' "umO."
If yQU ely 10/ the CJI I a"~ ~,ae'
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•
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SONY
1002 SWl Reclllvl' 21995
2010 Swt 1Iec"'''''' 31995

PANASONIC SWL CAU

COBRA CBs U DA R ()£TECTORS

MIDLAND C Bs CAll

W HISTlER RADAR DfTIC10RS

BEARCAT
HXl Xl16·c........ "'''''!'ftd
800Xll ~Cft flOO "' ~ 1

U~ Xl16·Cft 111-_~

115 Xl 16'cft *, In ~'c'a~

5Oll10-eft ft.nolO"'Cl
210n ,

UNlDEN
Ra~a' [)o lector~

CB RallI O~

,~ "
31900
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,~ "
,~ 00
t~ 95
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HARDWARE
'.'fJ 1n•• '" ....J Cf>.\ V·20 SOlt 85 '!O
WHo", 111<1 1599'5
' J"" OI'lICt ~IO"1ac. 110 9'5
' •...,·0<'<~U1U "leo1ac. \69 95
· '~I ' "".e5 UlU·J! 179 9'5
~.'" \l "Djog APT 1 Cal'

SOFTWA RE
Kanlroni c s Hamlul
~,t-10 C M Aopo A'a" can
Kanlronics Ha msoll
VI( 10 AOO" .'a', T 99 Ca
Kanltonics Hams oltlAmlo r
V0: 10 C f>.\ .:an 6'J 9S
Kanlronics AmlOtsoll
~"'1OC&I 799'5
.OOlt 1199'5

Miclo log Ail Disk
Vit-20 iM ~'M llo~ ' 39 9'j
Ca'~"dq/' '>Ii 95

PACKET
\0. J 'Utlll tn' Pit . ~ t1a 9': "9 g'
" ."!·_~ Pac · !< P " 2 ,.,. 9'5
\h " i nltO' UC5 " '" m Q'

"""OIIO:S ' PC N OO
'a"l,onl(~ 2400 T"C 1.\00"",

I
•

DC POWE R SUPPLIES
lO.OA P'••;,s.cn '''l''lale<'l OulPuI
,~T.... 'I 9S% 01 ",,·1* . , 100. Me"""
1(If low nOOSe o~'allon co"eol Ilml\lnQ

Your Fac tory
Authorized

Service Center
lor Icom, Yaesu,

Ken 0

ASTRON POWER SUPPLIES
RSIA 49 % ~S20 \I 11).4 9S
~SIZA 69 9'5 RS3S \l 14995
RS20. 89 ss VSZO '" ", %
AS3'>" !3395 >'53511I 16995
~S50A 189 95 ~S5lW 209 95

This is a partial Iist
IF VOU DON 'T SEE

WHAT YOU WANT. . ,CALL

TE SYSTEMS
F AMPLIFIERS

With receive
aAs FET Preampli fier
or supenor weae signal
reception with rmprovec

strong signal
mrermoc rejec tion

-.
' h i ~

1410G 2", A"'P1OW ,~-160 OIl! 309 IX'l
14 t 2G 1mAm~ )OW ,n-16O ClUT 269 00
441QG UOA",plO w,n·l00ClUI30900
4l t 2G 440 A",o 30W,"-100 lKIl l09 00

For Orders and Quotes Call Toll Free: 800·336·4799
In New England(e.cepf NH) Call 800.237·0047 In Virginia Call 800·572·4201
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CAll

CAll
11 9 95

CAll
CAll
CALL

199 95
329 95

PHILL YSTRAN

CABLE BY SAXTON
A8213 'i IISpet
~G8IU ~Oil"'~"" S" ,o"
8-.. ' t ROlal'" 2 _18 ~ .n

",. n'-8 95"" S....'"

Cablew a•• Ha.dline

ROTATORS
lloH-~ ~"'-'IOO' ,w_
AI~"" M013
Hy-~oll,m IV

~y-Ga,n h,II" '1ter fi X
~y"Ga,n lIeavy-Oul'y 300
KMP' QK~ 500 £ 'ev~I ,on RDUtOf
Konp,o >R 5~ OO a:mlnl ele,,1

HY·GAIN TOWERS
~G31SS 31·IHl.,1I CALL
H G ~ 2SS 52-lffi I" l CALL
~ G54H O 5~ - I~l I ~'gh", KlilC CAll
HG 70HD50,t" I'h'gne ' IOilo C ~LL

O,oe' Hy-CoII" 10","' Hy ' G~,n ~" """l

ana H, -G,," ' 0111' an<J fe,t",
Iree S"'PP"''1 Q<I."

...-36 36-1Hl_ ~9 oo
"" 1 5 T 5 1 _ t""" ~ 929 00
l "' 3S~ 50-'eel' n'9"" IIlaO 1515 00
S"'P1l'fIf} tIOI ""11JtJed Sn,D(JtI1I1o''''

!'om I""",. ro 5.'V<' YOU """'~ .

S.K·S..pponi"ll l ......rs:
" BUO <l(l.1etl " 10 !lise CiIl
~8U8 .e·lft'I" I" B.ose CIII
IIBlS6 56-heel " 'I~!lise (,11
~08UO ~'9"" 100lll * ,In Bne C,II
HOB X4B H'9"'" lOad * 'In Bast C,II

Ome, B) 1<8) 1<08) In ' I""

Guyed ' nldnn, Inwe ..:
FKl55B58· 1 ~1 25G 9.000
fU5... 5H ffi . o;G 1296 00

01"" SOl" .. $1""'-" 50'''"''91
r _ s S!I,~ /,ttlJM p6f(J

10.. ~"" ....51 lit ,tit /loc ''''
S I"lihl 5Klions:
106 S".' 5«,,,,,, 19 95
156 SU""l"1 S«ttnn . 9 95
o~ SI"'9~1 seelIGI' 1'0 95

Complele Tower P_ck _9 u :
15G 4SG

40 ' Ca ll C",
50' C, II Ca ll
60 ' C,II C'"

f Kn pa<;" iI9t 'llfluces I()f) 1~I'Q" "''0
SKtfOtl Nse ro'()f '0"1_ 9ur OfIC ' ef!
~" . " '" tu,n""""5 0<1""" "' DUt.,
911~ <If>C/>f)f' c_ CI~ I~_

A" -., s..Dst"~_5 _ CUSiIG"1

<leS<9"' /~_ ""'~ ,,' 1/I<flI!f<J
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ANTENNAS sTOWERS

"Unarco-Rohn

C USHC RAFT
.1. 3 3-e'e",""110· 1S·2Qm 21/ 95
U~-eoemeol1 0- '5-2Qm 29295
A3 1t)- 15·2I)mVI<1f(M 2U95
2'SWBSSBlf V ..... llGGmet- 82 95
UJ ·28 ..... R,"OO~ lE 50
~ 21 8Xl 2m floamer \ 03 95
1 0-~CD A-_ I l om 1" 9'5
1 5 '~CO. ·._ 1 5m 1259'5
~0-2C D 2-...menl .om 296 95
on.., Cu ,rIC"" _IS " A"ADie CALL

KLM
KUl A4-elemMl lD·1S·20m
KT3U A6,",tm,nl 10· IS·20m
2m, I1X l 1-e'"",""12m
2m- ' 6L BI ' 6-j!j"",""'2m
~ 32 ' JOlBX 30·... U O\<111
f ''*QIaSS II\iSl 5'
~"*9IasS ~I 7'

MOSLEY
Cl·33 J·t_' T"NIIll Ile'"
1.1.·33 a-e _ I 10-15·:I'Om
Pro J7 l -j!jemert1 10· 15·2Orn
ProSl I0· 12-15·17·2Qm
P,o 67 10-1 2-l S·1/ ·20-40m

HUSTlER
h-BI V10-8Om V"local", I ~ 30m 128 95
5BIV108OmVt'I":~ l(ll195
~B1V'D .OmVe<1Q1 81 95
G6 uO U OV~ I Base Ve<1ot¥ 99 9'5
61 ' U2-MfIe<B.owVe<1ota1l 115 95
&6 lUB ..... fUse Ve<1oU1 8195
1,10 11"'0 21,1,"1$ 2150
8... ' B.....,_ ",."""1 lt9'5
"'08ILE RESO" ArORS SIA" lIi"~ SuP'"
10'00 IS mel., It 95 17 95
?Omete'5 15 50 2185
3O a n~ ~ O m'ter' 1 19~ 2595
15 mete-s 19 95 36 9~

HY·GAIN ANTENNAS
39'S'Hro17-'le l0-I~-:>om CALL
)9)S 1H'lIlJ 5-." 10, 15-2Om CAn
)9',S f ' ;>o"'t ' U 10·' 5-lOm CALL
103S 3-.""""'2''''''e< Ilea"" C..... l
lO8S 8-j!j"",",,1 2-_ !leam CALL
21AS 1~-"',",","12·rnete<llea," CALl
8" 86 ee"m Ba'U" CAll
VlS 2-rne't' V",loUI CALL
',ItS U O'JHI V"l'tal CAll

ANTENNAS FOR OSCAR
C~rIC'A"4161BT"'SI 5995
Cus~e"hAU410l lo-fle 5330
CU1r1C'." A14020T2O-fle fa 95
Cushetalt AOP l Pack,ge IH 95
KLM2m· ' 4C 2m 14.ee C'''UI., ee 95
KLI,I .3S·1 8C lB'eit C"e POi. , 111 19
KLM2m-22C n -eIt C" e 2m 11>9 00

MORE ANTENNAS
A V A~II H l.1 151 3G2mD"'9IasS 3250
lA RS,!; l M-15O 518 "'~ "' ount 3995
BU ll E A ~UT H~ 6V 10-BOrn vet 11995
BUTl ERW1 HI '8 2·tle Ileam 189 9S
BUllE~WT 2"'CV5..... ~ 2 15
VOCO"'51 8 - ",...2m ~nc",,'C '595

. '
•. ...-, ,
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also generate CTCSS and decode
11\'0-Tone Sequential. Its miniature
size of 2.0" x 1.25" x .4" is no minor
fact either, as itsa flawlesscompanion

for our PE·1000 Paging Encoder. We
ensure one-day delivery and our one

year standard warranty lap the rich vein of
Communications Specialists and unearth the

SO-WOO or other fine gems.

Communications Specialists' latest
excavation brings to light yet another
dynamite discovery-s-our new dip switch pro
grammable SO-WOO. No need to tunnel your way
through Th'O-Tone Sequential decoding any
more. We've mined this amazing unit! No\\~ for
the first time, you can stock one unit that will
decode all calls in a WOO-call paging systemwith
± .2Hz crystal accuracy. The EEPROM on
board memory can even be programmed for cus
tom tones. and every unit includes group call.
Universal switched outputs control your call
light. squelch gate and hom. The SO-WOO can

~COMMUNICATIONS SPECIALISTS, INC.
..,

~_'426 West Taft Avenue · Orange. CA 92665-4296

•
Local (7141998-3021 • FAX (714) 974·3420

Entire U S.A. 1-800-854-0547 caACU 10~ RUOER SEIMCIE CARD

amite
DIscovery



ISASTRON
I~ CORPORATION

9 Autry
Ir vine, CA 9271 B
(7 14) 458-7 277

INSIDE VIEW - RS-l2A

ASTRON POWER SUPPLIES
• HEAVY DU TY . HIGHOUALITY • RUGG ED · RELIABLE.

SPECIAL FEATURES PEllfOIlMANCESPECIFICATIONS
• SOLIDSTATH LECTRONICAUY REGULATEO • INPUT VOLTAGE: 105- 125 VAt
• FOLD-BACKQJRAENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 we :!: 0.05 volts

from excessivecurrent & continllOUSshorted output (Internally AdjtJstable: 11-15 vae)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPlE Less Illan Smv peak to peak (full load &

IxcI,18S-3A. RS·U. 8$·5A. IllW li ne)
• MAINTAIN REGULATION& LOW RIPPLE al low line input • Alu .nll••11 wit. 22(1 VAt Inp. ! nll"1

Vol tage
• HEAVYDUTY HEAT SINK. CHASSIS MOUNT FUSE
• THREECONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE IN U.S.A.

MODE L RS·50M

19" X 5'/. RACK MOUNT POWERSU PPLIES

COilin Gn les' Silt [INI U i.,I.,
MODEL 0,1, [.... 1) lA_, ll Hx W x 0 WI. II".)
RM-l 2A 9 12 5 ~'. x 19 X 8'1. 16
RM-35A 25 35 5'" x 19 x 12 '~ se
RM-SOA 37 50 5'" x 19 x 12'1, 50

• Separate Voll and Amp MetefS
~12M 9 12 5' . )t 19 x 8'. 16
~35M 25 35 5'. x 19 x 12'1 ,.
RM-"'" 37 50 5'" x 19 x 1211 50

C..u....1 ICS" Sin (IN) Ui,.i.,
MODEL h I, (A_.II lA_. 11 H x W x D WI. [1".1
RS-3A 2 ' 3 3x 4J",x5J.. •RS-. A 3 • 3>;; x 6'!l x 9 s
RS-5A • s 3'.', X 6 ''1 X 7'1. 7
Rs.7A s 7 314x 6'hx9 9
RS-7B s 7 4 x 7'11 x 10'1< 10
RS-10A 7. ' 10 4 x 7'12 x 103,;, 11
RS-12A 9 12 aw xs xa 13
RS-12B 9 12 4 x 7'1> x 10'1. 13
RS-"'A 16 '" 5x9x 10'/: 18
RS-35A 25 35 s x tr xtt 27
RS-50A 37 50 6x 13'.x 11 "C..ti...11 ICS' Sill ilN) U i.,i'l
MOOEl hI, [A_, II lA_,11 H x W x I WI. 11'1.)

•~Wh aIId Amp meter
RS-12M 9 12 4''1x8x9 13

• ~ale '1011 and Amp meters
RS-2OM 16 ec 5 x 9 X 10''1 18
RS-35M 25 35 s x u x u 27
RS-50" 37 50 6x 13,,<xl1 "

MODEL RS-50A

--"
MODEL RS-7A

MODEL RM-35M

RM SERIES

RS·A SERIES

RS·M SERIES

VS-M AND VRM·M SERIES • Separate Volt and Amp Meters . Output Voltage adjustable rrom 2- 15 volts . Current limit adjustatlle rrom 1.5 amps
to Full load

Cu lin oll ICS' Siz, [1111 S ~ i ., i · 1
MODEL Dul, (AIIpl) (AIlI, I) Hx WxD WI. ( I ~ I.J

@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 s 2 12 4'I, x 8 x 9 13

vs-"'" 16 9 • '" 5x9x l0 V, '"VS-35" 25 1S 7 35 s x u x u 29
VS-"'" 37 22 10 50 6x13l",x11 "• Vilriable rack mount power supplies
_ 35" " 1S 7 35 5',. x 19 x 12 ',~ aa

MODEL VS-35M VRM-SOM 37 22 10 50 5\0. x 19 x 12'10 50

RS·S SERIES • Built in speaker

C••lin.1I ICS' Siz' II N] S_i.,i 'l
MODEL hl, (A_pll A_, . HXW xD WI. llh.1
RS-7S s 7 4 x 7 '1, X 10"- 10
RS-1 OS 7.' 10 4 x 7'1. x 10 ~' 12
RS-12S 9 12 awx ax s 13
RS-20S 16 ec 5 x9x1D Yz 18

"ICS-Intermittllflt Communication Sefvice (50'\ Dul)' Cycle 5min. on 5 min. off) CI RCLE 160... READER SERVICE CARD
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Figure 1. GOES E fR quad, transmitted through the GOES Cspacecraft,
The image was acquired live using the WSH scan converter and a 512K
CoCo 3. This particular print was made directly from the high-resolution
image in the computer memory (380K of image dara) and printed to the
simplified SMARTFAX recorder to be described next month.

EATHERSAT

Image Outputting

No matter how we are going to
use the video data trom the com
puter, we must ttrst perform a
O/A (digital-to-analog) conver
sion since any FAX system re
quires some sort 01 analog sig
nal for operation. In the case of
the WSH scan converter , we
are in luck , for the CoCo has a
O/A converter available in the
form 01 the cassette audio output
port , so no additional hardware
is required in a great many ap
cncettcns. If you are not lucky
enough to have a CoCo. you will
require a latched output port with
enough bi ts avai lable lor your
video (anywhere between 4 and
8 with most systems), Commer
cial OfA converte r chips can be
used to convert the latched port
data to analog term. or you can
simply use an op amp as a sum
ming ampli lier.

most any other format as well, in
cluding one acceptable to a spe
erne FAX system. Other than
soeciuc hardware and scuwere
considerations, the FAX format is
immaterial-c-it can involve almost
any line rate. tooex of coopera
tion, or video formal. In effect, we
use the TV end 01 the scan conver
sion process to look al pictures.
basically for free, while we use the
FAXoutput option to print pictures
of particular interest . This ap
proach to using the power 01 the
comput er has the potential to
completely alter the way we hen
die and arch ive our image data.
Basically any FAX machine can
be used to print our images, lor
the original data format doesn' t
matter. We need print only the pic
tures that we want, since we can
preview them in any detail using
Ihe TV output function 01 our scan
converter. Copies 01 each picture
can also be printed. which will be
identical in quality with the origi
nal , lor the computer is tcocnoo
ing as a digital recordmg system .
As I will snow later, if you want 10
build a FAX printer, the result ing
project is far simpler than a stan
dard FAX recorder with the added
bonus that It will handle any im
age fermat compatible with the
basic scan converter. In the 101
lowing sections, I will outline some
of the principle hardware and
software considerations that can
make SMARTFAX work with any
computer, aller which I will de
sc ribe an ultra-sim ple SMART·
FAX recorde r wh ich yo u ca n
put to work with the WSH scan
conv erter using readily available
software.

lages 01 digital scan converters
and FAX recorders , eliminating
disadvantages of each ! l et's as
sume a scan converter like the
512K WSH sys tem, where the
computer is actually holding in
memory an image at something
approaching full resolution. When
we use the term "scan conver
sion", we usually think in terms 01
how the computer will handle the
data lor TV display, but the scan
conversion process is universal in
the sense that the image data in
memory can be outpulled in al-

The SMARTFAX Concept

SMARTFAX is simple in con
ce pt- it combines the aevan-

problems. FAX paper costs mon
ey and you must prin l a picture
just to see what it is . FAX ma
chines will end up costing you
quite a bit of money to operate if
you want to look at a lot of pic
tures, many of which are rejected.
Most FAX machines work best in
realt ime. so you get one shot at a
spec ific image. Even tnose sys
tems that are tape-compatible will
rarely yield results on a replay that
are equivalent to " live" copy . In
short , FAX machines print up a
storm, but are not too good lor
Simple " lOOking" or for multiple
copies .

modes, such as WEFAX! Most
commercial FAX systems will not
work d irectly with any setenrte
mode, either because of thei r line
rate , Index of cooperation , or
modulation lormat (or all threel).
The Alden weetnercnert reco rd
er, which will be reviewed here in
73, is a good example of a rugged ,
we ll-eng ineered FAX machine
that will not handle any satellite
mode without extensive moouca
lion .

Even a satellite-compatible
FAX machine presen ts a few

means that a specific machine
may be able to handle some mod
es but not all the possibilit ies you
ma y be interested in. The FAX
system described in the WSH
does a fine Job with WEFAX and
240 LPM COSMOS imagery but
requ ires another stylus drive mo
tor (or a dual speed moron for line
blanked NOAA APT display. It will
not handle 120 LPM METEOR or
side-by-side visible and IR NOAA
display without a different drum
motor, and if you build it with that
motor. you can forget the 240 LPM

Dr. Ralph E. Taggart WB8DO T
602 S. Jefferson
Mason M/48854

DIGITAL SCAN CONVERSION

I have lest track of the number
01 limes I have been asked about
the " best" image display system
for satellites. These days the an
swer boils down to two distinct al
ternatives, each of which has ac
vantages and disadvantages, The
" hot" item these days is digital
scan conversion. Be they dedicat
ed un its or computer assisted ,
scan converters have a lot going
for them . First , they are easily set
up as multi-mode systems . The
Wea ther Satellite Handbook
(WSH) · scan convener, lor exam
ple, wi ll handle fUlly automatic dis
play of GOES and METEOSAT
WEFAX imagesas well as TIRQSI
NOAA APT. 240 LPM COSMOS.
and 120 LPM METEOR transmis
sions. You can look at as many
pictures as you want with no
up-front costs for paper or other
supphes. Given the excaneeo
memories available for today's
microcomputers, it IS even possi
ble to store a satellite image at
essentially full resolution . The
WSH scan converter, when used
with the 512K Color Computer 3
for example , stores 768 image
li nes with 1024 crxetentne. Al
though the display is limi ted to
256 ll: 256, you can display the
entire picture at the display reso
lution or use the display as a " win
dow" to move into any selected
subset crtne image for viewing at
progressively higher resolution .
Back in May, I showed you some
examples of this type of display .

The real problem with scan
converters doesn't arise unt il you
want a permanent copy of a par
ticular picture . Any approach 10
hardcopy, be it photography or
video pntuees . shares the bas ic
umnaucns of the display system. If
you want the enlire picture, it will
be limited to display resolut ion.
Yes, you can zoom into selected
areas at higher resolu lion but you
will never see the entire picture at
that resolution. In short, scan con
verte rs are the ideal way to look at
pictu res, but not the best ap
proach to printing them.

FAX machines , in contrast . are
ideal lor print ing an image at lull
resolut ion but not without a price.
The mechanical nature 01 FAX
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N = 10/(7681196) 0= 2.55

N = 7/(7681120) = 1.09

The SMARTFAX recorder, like
the WSH design from which it was
derived, has a 20 TPI drive rod, a
40 rpm drive roc motor (SM), and
a 240 rpm drum motor (OM):

LPI = DM/(SMfTPI)

(SM). and the rpm of the drum
motor (DM):

LPI 0= 2401(40120) = 120

N .. WI(UlPI)

Assuming we can figure LPI
in one fashion or anot her , the
number 01 times each line in mem
ory has to be dumped to the oct
put (N) to achieve the proper as
pect ratio with a printout with a
width of W. is:

In the case of the SMARTFAX
recorde r, where W is approxi
mately 7 inches , LPI is 120, and
the number 01 image lines is
768 , each line would have to be
repeated:

We are Obviously not going to
print fractional image lines so in
this case, an acceptable picture
would require that we dump each
line only once. In the case of the
Alden Wealhttrchart recorder, the
LPI value is 196 and the printing
width is about 10 inches. II we
wanled to print the 768 image
lines from the WSH scan convert
er, each line would have 10 be
repeated:

or, in this case, either 2 or 3 times.
Obviously. by using some basic
inlormation about the formal of
the target FAX machine and some
simple math , virtually any image
in the computer memory can be
dumped to any FAX system.

lPI = (3.1416 x IOC)llN

LPI . (3.1416 x 576)110 .. 181

proximately the correct aspect
ralio? In order to answer this
question, we need to know sever
al thi ngs: the wid th of the FAX
printout in inches (W). the number
of lines in the video memory (l),
and the number of lines per inch
(lPI) printed by your particular
FAX. machine. You should already
know l (768 lor the WSH system)
and W can be determined by sim
ple measurement in the case 01 a
home-brew system, or from the
manual in the case of a commer
cial system. The LPl l actor is a bit
more tricky . If you have a commer-

cial recorder, the manual will usu
ally give either the LPI and/or the
index of cooperation (IDC). If need
be, LPI can be calculated Irom
IOCwhere:

II your target machine has an
IOC of 576 and an active prin ting
width of 10 inches, LPI is equal to:

Control Signals

Commercial or home-brew re
corders designed to handle stan
dard FAX formals require certain
control signals if they are to use all
their operating functions, and at
least some of these signals have
to be created by the computer
simulatiOn of a FAX signal. The
most important of these is the im-

If you are using on your borne- age-phasing interval that pre-
brew FAX a drum-type record- cedes picture transmission . Sys-
er with the stylus driven by a lemsdesigned torWEFAX service
threaded rod, you can calcu late expect each image 10 be preced-
the LP I value if you know the ed by a zo-second phase interval
threads/inch (TPI) of the drive rod , in which the star' 01 each line is
the rpm of the drive rod motor marked by a black phasing pulse
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and the target FAX recorder line
rate (lPM):

If we wanted to dump a WSH
scan converter image (1024 pix
elsJIine) to a 120 l PM FAX ma
chine for example, the required
frequency for the " dump" clock
would be:

C 0= (P x l PM)f60

C . (1024 x 120)160 = 2048 Hz

The WSH scan converter al
ready has a clock at this frequen-

Figure 2. A 128-line SSTV image. transferred from a Robot 450C to a
64K COCO 2 computer. The computer was used to format the image for
240-LPM FAX output. so it could beprintedon the SMARTFAX recorder.
This kind of trick emphasizes that the original image format is complete
ly iffelevenl-almost any grayscale or graphics image in a computer
memory can be printed on a FAX machine with results that are far
superior to dot matrix or video printers.

cy which is used to time pixel
loading of image data. If we want
ed to dump to a 240 lPM system,
the simple clock approach would
suggest a frequency of 4096 Hz,
but we could accompl ish the
same dump using the available
2048 Hz clock by dumping a pixel
to the output when the clock goes
HIGH and lhen dumping a second
when the clock goes l OW! A com
puter can have similar fleXibility
when dealing with other dump
options.

One final output timing question
has to be considered. Given that
the computer memory contains a
certain number of lines lor lhe im
age in question, how many times
must each line be dumped in or
der to obtain a FAX print of ap-

Subcarrier Modu lation

If you want to output to an exist
ing FAX machine that requires
either FM or AM video. some ad
ditional hardware will be required.
For FM video (1500Hz black to
2300 Hz white) I woutd suggest
an FM modulator circ uit (see
Abra ms, C. and A.E. Taggart.
1984. Color Computer SSTV, Part
1. 73 Magazine, November. pp.
10-21). II you need AM video, use
the AM modulator circuit from the
WEFAX test generator shown on
page 7-2 of the WSH. leave out
US-U14 and apply video to pin 2 of
U 15. Use an op amp for gain and
offset adjustment so your applied
video ranges from 0.2V black to
5V white, and you will be in busi
ness . Baseband video is easier.
but the point is, you can make the
FAX. machine "see" any kind of
format you want!

Output Timing

Assumin g you can output your
memory data in the desired for
mat , you must also clock it out at
just the right speed for the line rate
of the target FAX. system. Timing
loops for the FAX output tuocncn
are usually too hard to get precise
ly right and. if output timing is off,
the image tnat is printed will have
a distinct slant, if it is visible at all!
The best results are achieved by
using a crystej-eenved clock fre
quency, either from an external
clock circuit or from a program
mable timer, il your computer has
one. To keep things simple, the
clock frequency can be chosen so
that you latch a pixel at the output
with each HIGH transition of the
clock. The required clock frequen
cy (C) in Hz is then a function of
the number 01 pixels per line (P)

Baseband Video
In most FAX systems, there is

a point in the circuit where, re
gardless of the modulation for
mal, the signal has been convert
ed to a variable voltage to drive
the pri nting outpu t Typically ,
some specific VOltage will repre
sent black, and another voltage
will be the white limit With suit
able gain and onset adjustment
your analog video output from the
computer can provide the needed
drive, completely bypassing the
video processing circui ts of the
FAX recorder. In the case of the
$ MAATFAX video circuit. we will
use the CoCo cassette output di
rectly, with no additional hard
ware . For other FAX. systems. op
amps may be required to provide
the specific signal levels, voltage
offsets, etc.
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"SMARTFAX is simple in concept-it
combines the advantages of digital
scan converters and FAX recorders,
eliminating disadvantages of each!"

between 10 and 15 mS long. with
the rest 01each line being while.
Since the image line is 250 mS
long , the black phase pu lse
should be somewhere between
4% and 6% al tha line length. If we
assume, for the sake of discus
sion, that ou r system wi ll be using
a 2048-Hz clock frequency, each
line of FAX video represents 512
clock pulses, and our phase pulse
should therefore be somewhere
between 20 and 30 clock pulses in
duration-let's call it 25. A zc-sec
and phase interval represen ts 80
lines at 240 LPM, so the pseudo
code for generating the phasing
signal wouk! be as follows:
(1) Load a register with 80 (the line

count)
(2) set the video output to black

(phase pulse)
(3) Coun t 25 clock pulses (dura

tion of the phase pulse)
(4) Set the video to white (rest of

line)
(5)Count 487 clock pulses (512

25)
(6) Decrement the line count reg..

ister
(7) If not 0, return 10 (2), otherwise

begin the dump on the nex t
clock pulse.

Except for a lew pesky details,
phase interval generation lor a

typical 120 LPM FAX recorder,
such as the Weatherchart record
er, is sim ilar. The differences re
late to the fact that the weather
map FAX systems expect a white
pulse and a black line and that the
line and phase pulse lengths are
twice those needed lor a 240 LPM
system.

The only remaining control sig
nals that might be needed are
start and slop tones. Most sys
tems expect a start lone constst
ing of 300-Hz square wave modu
lation between black and white
limits lor about 5 seconds. Stop
tones are similar, except that 450
Hz is used and the duration is
about 3 seconds. It is generally
best to avoid these whenever pos
sible, since th ey invo lve extra
hardware to generate with most
compute rs . The WSH FAX re
cord er is started and stopped
manually so the tones are not re-

quired. Continuous feed systems,
such as the Alden unit. can be
started and phased manually ,
since the position of the white
phase pulse is easily seen as the
paper feeds out, therelore, tones
are nOI necessary here , either. If
needed, 1would set up a dual 555
timer chip in an astable osci llator

configurat ion with one side tuned
to 300 Hz and the other to 450 Hz.
Each tone would be rouled to a bit
on an input pan and the eooropn
ale tone could be generated by
watching the start and stop clocks
respectively, cycl ing the video
from white 10 black as the clock
went from high to low and vice
versa. The proper time duration
can be determined from the
clocks themselves. Five seconds
of 300 Hz is 1500 clock cycles
while three seconds of 450 Hz is
1350 cycles of the clock .

That about covers some of the

major theoret ical points lor dump
ing image data from a computer
memory to a FAX recorder . Ned
month, l will describe the SMART·
FAX recorder, a very simple ap
proach to prin li ng full-resolution
images from the WSH scan con
verter memory.

Pictures o f the Month

These are a couple of teasers
to give you a notion of why I go
through all this discussion. Both
were prin ted on the SMARTFAX
recorder, operating at 240 LPM.
Fig. 1 is a basic WEFAX quad.
Nothing special about this. except
that it was not printed live . It was
printed on demand from the Go
Co, and I couk! have continued to
make identiCal copies. I included
Fig, 2 to show how powerful a con-
cept SMARTFAX really is. This lit
tle gem is a tze-nneSSTV image
which my CoCo grabbed , format
ted it as a240 LPM FAX signal and
shot it out to the SMARTFAX re
corder. Gening interested? Tune
in aga in next month!.

• Nc te : The Weather Satellite
Handbook, 3rd Edit ion is avail 
able from the author for $12.50
plus $1.00 shipping and handling
(U.S.; $2.00 elsewhere).

rI','
• I

\II",
1IlIII"

TOUCH·TONE'
DECODER·CONTROLLER

TOot.. TOot6A

Nye Model JJO.()Q l

We teaune CW pmduC1S by NyeNlk,ng B"ncher ,
MFJ & \'It!roplex We TRAOE Send 25' lor hSl

I ' .C). NO.1 " 59 • .'fll ll d w\ /l'I' . \/C) f>3111f

cmcLE 2 4 4 ON READER SERVICE CARD

"ew FOREVER" H _T CO_
$29.95
_~oc

~"'M A ..,.nd".

CIRCLE 293 ON READER SERVICE CARD

TO-16 DECODES All 16 DIGITS
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A few sections of 2O-gauge steel mast with 1296 and 144 MHz-very
fighl with reasonable gain for their size.

BOVE AND BEYOND

•

na has gone to an element mount
similar to their 2-meter beams,
where the rod is secured to the top
of the boom with a molded plas
tic insulator. All I need to do is
rotate the insulator 90 degrees
and the elements line up next to
the boom-a very compact setup
indeed.

On 902 and 1296 I've also used
the Torma yagis, but the plastic
standoffs that hold the stiff wire
pieces are not terribly strong, so I
suggest a loop yagi that travels a

frame can be made from 1 x 3
firring strips with small eye hooks
attached for shock cords. The an
tennas are broken down and laid
flat on the frame and strapped to it
in a way that avoids element
breakage from sudden impacts.
This frame can be filled with
straps and secured to a backpack
or the roof of a vehicle. Keeping
the element ends tight against the
surface eliminates the chance of
damage to you and the yagis.

How about coax? I've experi
mented with many types , and
pretty much use the RG -8IX
" Mini-8" cable for short runs up to
and including 432 MHz . Sur
prised? You shouldn't be. A piece
25 leet long with type N connec
tors shows only about 2-dB loss.
When used with a 14-dB yagi the
system gain is 13 dB, with a 10
Watt exciter that's still 200 Watts
erp with a lot less weight . On re
ceive you might want to use a
mast-mounted preamp, but I
haven 't found that 2-dB loss hurt
me significantly (except on sig
nals 2 dB out of the noisef]

I've even used very short runs
of this stuff on 903 and 1296, but
the losses start to pile up, so in
stead I use an -toot pieces of
Belden 9913. On 1296 , that
means about 1.5-2-dB loss-tol
erable, considering the weight in
volved . 9913 is heavy! Don't let
that air dielectric fool you, the cen
ter conductor is a solid ff9 wire. I
prefer to coil this into about a 2
foot diameter circle and strap it
across the points on my backpack
to avoid shifting of weight.

It goes without saying to use N
connectors at 432 and above.
UHF types don't cut the mustard.
Why bother with the extra weight
of transitions? Here's another
tip-when J prepare teecunes. I
assume that everything will get
soaking wet at some point, and
use heat-shrink tubing behind the
threaded barrel to make a water
tight (and twist-proof) connection .

whole lot better. If the loop gets You can do this easily with 9913
slightly bent , just round it out . The and 112" tubing. It's also quite
width of the strap used in the loop simple with RG-8/X and two
adds extra strength, especially if pieces of tubing- ')ne on the ca-
you whack it against a tree or bre butted against the connector,
rock-or even if you drop it . If you and one on the rear 01 the connec-
want to give them a try , the Ton- tor itself. Color code them to make
nas do provide about 16-17 dB the job easier on site .
gain for just 23 or so elements on a Remember to bring at least one
very compact boom . The feed or more teeounes than you have
used on 432 , 903, and 1296 is a stations. For my trip up Cathead
folded dipole, so no matching is Mountain in September 1986, J

needed . Keeps things simple! brought feedlines for three bands
It's a good idea to make a har- plus one extra piece of RG·81X

ness to secure all of the antennas and one extra run of 9913 (didn't
together, especially those that need 'em , fortunately!). Now, if
break into sect ions. A s imple you've planned well , you're look-
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use with 15 feet of mast, so for
now I'll have to get by with the 5
elements.

220 is a bit easier. The 7-ele
ment KLM works pretty well and
doesn't take up a lot of room. An
other good choice is the Cushcrafl
A-22011, which has 11 elements

on only 8 feet of boom-a piece of
cake to carry along. Of course, if
you are handy bring some stiff
wire, a bamboo or similar pole,
and make a quagi (full-wave, loop
driven element) with about 6 or 7
elements. II would break down
very nicely, and if it got dam
aged-so what?

432 is easier still. I've used the
Tonna 21-element yagis (old style)
where a clip holds the element
through the boom. They were
light, all right, but the element
ends had a tendency to "stick"
you in the kidneys when strapped
to your back. Now I find that Ton-

Pater H. Putman KT2B
3353 Fieldstone Drive
Doylestown PA 18901

QRP FROM MOUNTAINTOPS

As the summer contest season
draws 10 a close, I'd like to talk
about a few portable anlenna and
feedline schemes I've used over
the past few years to operate QAP
from mountaintops. The object
has always been 10 qet the great
est gain for the least weight. In
many cases, a little gain was sac
rificed in favor of a tighter load.

My most popular band has been
2 meters, and I feel I've found the
ideal portable antenna in the lon
na s-erernent vagi (see 73, July
1987). II's light; it breaks down
very quickly; and it's made of stur
dy square boom matertal. I've also
used a KLM 4-element vagi for
many years. These KLM antennas
were made available with insulat
ed through-the-boom mounts that
would stay in place by themselves
temporarily. For longer periods of
time, KLM recommended using
steel "keeper" washers fitted
over the plastic insulator to snug it
uptotheboom.

However, I never used the
keepers. I marked each of the
three detachable elements with a
different color and marked the
boom with a corresponding color
to allow for rapid, on-site assem
bly. A pair of these and a two-way
power divider (or 75-Dhm phasing
harness) take up very little room
and weigh under six pounds.
Each a-element is rated at about
7-8 dB gain, so a pair will yield
over 10 dB, increasing the 10
Watt signal to 100 Watts ere. The
Tonna has over 10 dB to begin
with-perhaps closer to 12-13
dB-and will kick your 10 Walts
up close to 200 Watts erp, a very
respectable mountaintop signal.

On 6 meters it's a different sto
ry. I've used the Tonna 5-element
yagi, which is very light and yields
about 8-9 dB gain. However, I find
the pattern a bit broad . Another
problem is that most of the time I
use only 15 feet of masting and
this doesn't quite get the antenna
up a full wavelength, so the pat
tern is even more distorted and
becomes broader still with a wors
ening of the front-to-back ratio.
There are no easy solutions. My
favorite e-meter antenna (the KLM
5O-7LD) has too long a boom to



"Masting is easy. Use the
lightest, cheapest 'junk' swaged

mast you can get.. .. "

THEDX LINE

Connecting 8 Ts-430S

Using the standard 8-pin DIN
plug. pin 1 and pin 3 are grounds;
pin 2 is + 12 volts at 5 mA on
transmit (good lor keying lines or
a reed relay): pin 4 should be
grounded to enable the transvert
er connection and to shut finals
down: pin 5 is the 28-MHz receiv
er con nection from the trans
verter; pin 6 is the ALC control
lor the transverter (il needed.
usually not): pin 7 is the 28-MHz
transmit connection to the trans
verter; and pin B is the optional
low-band antenna (not used for
tren sverter work).

Until October, see you Above
and Beyond!•

ry is interested in weak-signal
work. He didn't indicate this al
though buying a tower. antenna.
and cable sure sounds suspicious
to me. I predict the 1271A will stick
around fora while. (I can 't imagine
they're selling like hotcakes, so
there's no incentive to upgrade
them technically .) It's a good
choice, however, unless you want
to go the somewhat cheaper
transverter route.

EvTupis WB2ELB 01 Brockport,
New York writes telling of a pro
posed UHF DXpedition to gr id
FN06 in Ontario on 220, 432, 903.
and 1296 for the August UHF Con
test. It wilt be history by the time
you read this. bul I'd like to hear
how things worxed out since this
grid is quite a lew mites nonh 01
Toronto-hence very rare. Ev also
asks how to connect a T&430S
lor transverter operation . Folks.
tear this sheet oul and put it in
your file lor future retererce. Here
we go!

ANTENNAS
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estec in 23 em." I've heard differ
ently. And . I'm certain Kenwood
doesn't want to miss oul on Nov
ice Enhancement! The problem is
that any products we see in the
USA will have been developed for
the Japanese market first. So, for
the time being we're stuck with
the TR-50 for 23 cm FM. (This
mode is very popular in Japan, by
the way.)

Right now, the only muttimode
transceiver lor 23 cm is the ICOM
1271 A. This comes from stock
with a less-than-average receiver.
but works surprisingly well with
theAG1200 preamp. The only lim
itation is that the preamp is rf·
switched with a 15-Watt limit. This
precludes tower mounting if you
run any power. I assume that Per

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

Letters Department

Perry Yant is of ocen. Ohio
writes to ask just what the Jap
anese are up 10 in the za-cm de
partment. Perry would like to get
on the band and has ordered an
antenna, tower parts, and coaxial
cable. He apparently got the im
pression from a Kenwood rep at
Dayton that " Kenwood isn' t inter-

age!) We didn't really need the
brace since boom sag was mini
mal. However, I strongly suggest
using il il there are high winds or a
lot of ice in the wintertime.Overall:
An excellent choice for serious
220 OX work .

A1i".".",,.F.n..""'AMs,.,()f&c~"'4, rl
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t im e-pr ove n, 32-1 9 2- me te r
Boomer design and assembles in
much the same way. A T-match is
used and the factory-suggested
setting yields an swr of better than
1.4:1 . Complaint Number 1: I wish
Cushcraft would take an extra few
minutes and mark the ends 01 ;oin
ing boom sections with colored
markers as KlM and Tonna have
done lor years. It takes longer
than it should to measure each
secl ion and compare it to the
diagram.

Cushcraft claims 17.2 dBd for
ward gain about the same as that
of the 32-19. The front lobe (H
plane) is calculated to be 2 x 14.5

COAX SALE!

Pncn ' .0 1. U... 0 • VISA. MAU 1JlCAIIOacu,II4.
All.. I. sa."... . Wn.1Ir Illd t-1IoI" $01""''''

o\IlIflSl 0.,1. 73 . ....... . 'IIttf·6573

HIIlt-...llly ,rKIit 50 ollm COil Ieflgth5 WIth " 'f'
conlleClofS Ihill il re beller 5ubsl~ules lor RG·8: unused
AT&T surplus .RG-:r13-15, 15 ft . RG·213;
.t Ibs sh SI.I 5 II; :r lor S16.00

• RG-214-45• .t5 ft RG·21.t. silver·tlnned conduC'lor.
cIouble shield lor low DC resiSliince;
15 Ibs sh ,$24.15 II: 2 lor 145.00

CE"TRAW ISO 7.5 KY RFUllICllors; 25. 50. 75. or
100 pi (specilyj . Usecl SUO ' I; 2 101' SUO
.tCl2SOR tube. 63 YII: useo-dleUecl ... $35.00 . 1

EI ....C/JOH..SO.. SOCKET lor .tCX250. useo S12.00

FAIR RADIO SALES
1016 E. EUlue.... I .. 1105 · LIM.... OHIO ' H I01

Minl-Revlew_
The Cushcraft 220B Boomer

I mentioned the Cushcraft 220B
Boomer in the article on the Chin
coteague trip in this issue. This
antenna very closely models the

ing at about 20 to 25 pounds of
antennas and cable lor 4 to 5
bands.

Masting is easy. Use the light
est , cheapest "junk" swaged
mast you can get from Radio
Shack or a similar store . After all,
hOw long does it have to last? I
had an 8-inch-diameter plate
made with four holes for stakes
and a 4-inch-high collar that the
mast fits into. Secure the plate to
the ground using a slip ring with
lI8-inch nyloo rope and additional
stakes. With 15 feet 01 mast, you
can accommodate 4 yagis quite
easily, and yOU'll be surprised at
new much wind th is array can
withstand.

FOf me, the total weight of such
a package-including the radios
and a power source-is between
40 and 50 pounds. (I carry the
mast separately and use it as a
hiking stick!) For regular hikers,
that is a b it 01 weight but it
shouldn't be too bad on leisurely
trips (say up to 2 miles or so). If
you've got a friend along, spread
the weight around . 20-25 pounds
isn't bad at aU! If you're trying a
mountaintop for the lirsttime, limit
yoursel f to one or two bands and
cut the weight accordingly. Be in-.
genious! I often use a 220-MHz.
hand-held for contacts during
contests, since most multi-ops Hs
ten on 223.50 and can hear your
little rubber ducky many miles
away. Not much weight there!

CIRCU 71 ON R£ADt:1I SOlV1CE CAIID
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EVER SAY DIE

" .. .instead of holding technology
back from Russia encourage them to

go solid state so.. .they'd be as
helpless as we in the face of a

high-altitude bomb. "

all-NEMP will wipe out every
thing except a few old Goony Box
es, so there won't be any ham ra
dio-or CB-or AM- or TV. For
the first time in history OX ops are
going to be able to have a decent
aso,even in the AmeriCan part 01
the bands.

on. there's one more good
part -c-qround-jevel bombs will on
ly wipe out electronic equipment
for a short range, so we don't have
to worry about a national disaster
when the first terrorist group fina l
ly manages to smuggle a bomb
into downtown Manhattan and
sets it off. If our government can't
stop tons 01 cocaine, pot. heroin,
and hash from being smuggled ,
what chance have they of slop
ping a sui tcase-sized nuke-one
like we saw on the Connections
PBS program a lew months ago?

We have the prospect that an
angry or Irustrated USSR-an an
gry China , Pakistan, India, Israel,
France, etc.s-coold lob a nuk e up
over Nebraska some d ay and
bring the U.S. totally to a stop-no
businesses can run witncut com-

al bureaucratic double-speak.
One approach is to just heave a

sigh and say nothing can be done,
so let's just hope no one gets mad
at us. Hey, yes, I know everyone is
already mad at the U .S., but I
didn 't say that was a rea list ic ap
proach.

Another is to keep after the FCC
and our government secret-keep
ers (this intormaticn is far too dan
gerous fo r us to let the public
know) to give us the best informa
tion they do have on how we can
protect our sol id-state gear
against NEMP. They certai nl y
aren't keeping any secrets from
the USSR, which by now may
know a heck of a lot more about
NEMP than we do.

Once we have the best Intorma
non we can get we'll have some
th ing to work with. If we have to
start bu ild ing emergency tube ra
dios, let's know it. If they're going
to start making hardened ICs we
need to know about that too. Or
can we keep our HTs in complete
ly shielded boxes which will insu
late them from the burst? II so. we
need to know about it so someone
can start making burst-proof box
es for us to keep our transistor
gadgets in. I' ll need the king-size
to hold a few HTs, a couple of
Mod e l 10 0 co mputers , some
portable radios, TV cameras, my
35mm cameras (which are all
solid-state operated these days),
watches, and like that .

Did you read Lucifer 's Ham·
mer, a novet about what might
happen should a come t hit the

peters and phones-no one can earth? Too bad-you missed an
get to work wi thout a car-no exci ting book , Pocketbook. I'd like
business can operate without a to see some stories on what our
phone-no food distribution-you country would be like with all solid-
get the picture. state devices blown in a few bit..

With everythi ng else in ccm- ucntns of a second. Suddenly no
munrcetrcne wiped out, all we'll communications, tittle transporta-
have is our 150,000 mostly-re- ucn . businesses stopped , food
ti red hams lor communications- stopped-power stopped . I won-
and we'll be as out 01 business cer what happens to a nuclear
as everyone else. Our IC tecto- power station when every elec-
nee won't work without comput· trc oc control and the meters to
er-c perated numerical con trol see what's going on are suddenly
equipment, so we won 't even destroyed?
be able to start making new ra- Without communications cou ld
enos and phone switching equip- we even manage to retaliate if we
ment. wanted to? I remember entee well

I admit the bad news some- that the Pentagon had to rely for
what overshadows the good, ex- several days on amateur radio
acerbated a bit because there communicatiOns to keep in touch
aren't any simple solutions. II it with thei r SAC bases aner the big
would do any good I'd be glad Alaska earthquake .
to be mad as hell over our qovem- Did the FCC kill the ir eu-votun-
men!'s consistent cover-up 01 leer Long Range Planning Com-
this news. Even the recent ellort mntee . which was made up of
by two public·spirited hams to try communicatiOns industry leaders,
and get the FCC to get the govern- because they were frustrated over
ment to level with us about the being unable to get amateur rad io
problem got tied up in the usu- growing again-realizing tha t am-
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te sting bombs in space before
we thought to measure NEMP
pulses, so we're trying to work
with the best fragmentary infor
mation we have.

Perhaps , ins te ad of hold ing
technology back from Russia, we
might encourage them to go solid
state-help them build IC plants
and make it so eventually they'd
be as helpless as we in the face of
a high-alti tude bomb.

Yes, yo ur computers w ill be
tota ll y zapped-we're talk ing
50,000 volts per meter at ground
level.

Well , what about protecting
our ICs from such a blast? Yes,
th ey 're making head way w ith
hardening solid-state circuits . The
NEMP pulse is so short, around
5 nanoseconds (bi llionths), that
our normal EM P f ille rs-such
as for lightening-are useless.

What seems to work best is to
build a small pi-filler w ith by
pass zener diodes into every pin
of ICs . This adds to both their
cost and size, but they think it' ll do
the job.

The prospect of add ing these
circui ts to every IC made so that
eventually our computers, cars,
telephone switchers, rados. TVs,
hi-fi's, and digital watches will be
operable after a blast-partiCular
ly where most of our consumer
electronic eq uipment is designed
and built in Japan and where con
sumers will do almost anything to
save a buck (it's obvious that
hardened IC are going to be more
expensive than soft ones)-isn't
bright.

Tha t brings up one more good
aspect of the si tu ation for us.
Many of us have been worrying
that the few hams we have left,
using voice and Morse circuits ,
would be unable to hand le the
enormous volume of traffiC a nu
clear attack would demand , Now
we realize this isn't a problem at

frompage 10

over, mere's some good news
and there's some bad news.
Wh ich would you like first?

I might as well give you the
good news first since there is so
little of it. I mean, we're grasping
at electronic stra ws here. Okay
[hOugh the ettects of a bomb (eu
pnemtsuceny called a nuclear
device) 01 lrom 10-50 megatons
set off in space-arou nd 250
miles up-and over the center 01
the U.S.-would be an almostto
lal disaster lor us electronically.
the good part is lhat it wouldn't
create any shOCk waves or fall 
out-it'd be a "clean" bomb, and
as such would be unlikely to trig
ger a nuclear retaliation. There is
a good deal of ag reement that any
attack would logically start with
such a bomb.

Now for the bad part. The
NEMP from such a bomb would
wipe ou t vi rtually every so lid
slate device from coast to coast
every radio, TV, all scud-stale car
ignition systems (which means
only very old cars would still be
running-imagine the incredible
tranc jam of dead cars, trucks,
an d b uses-p lu s m itl ions o f
people t ryi ng to gel home on
fooll-it'd be a mess , with all
communicalions of every kind in
stanlly wiped out over the ent ire
country.

Since most of our lelephone
systems are solid state these
days, we 'd have no phone ser
vice-just like all our other emer
gencies-we' re used to that . But ,
unlike other emergencies , the
phone system would be out of ser
vice permanently-it wouldn't be
anything whiCh could be fixed in a
few days or even months. The
pulse would take out most satel
lites and mic rowave systems, so
none of our communicatio ns sys
tems would be operable.

We've been chuckling at the
backward Russians, w ith their
old tube equ ipment . Heck, they
even use tube rad ios in their
MIG-25 Foxbats! What dummies ,
righl? EMP doesn't bother tube
radios.

The pulse will be so intense that
many people who happen to be
lean ing on metal fences are
expected to be electrocuted .
Of course, they're not sure about
everything bec ause we stopped
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ateur radio was the only practical
communications service which
would be available in a lime of ex
treme emergency-or did they
give up even trying to encourage a
communications safety net for the
country because it seemed hope
less in the face of NEMP?

Unless any plans lor lacing this
problem are so well hidden thai
even hints of it are invisible, it sure
appears as if the fundamental
government policy is tnet the situ
ation is so completely hopeless

that it isn 't worth even trying to
solve it-but, whatever we do,
don', let the pu blic know. lordy, if
the public ever got wind of this
they'd demand some achon-and
we don ', have a clue 01 how 10
cope with th is.

My suggestion-information ,
I've read widely conflict ing reports
on the impact 01EMP. The unset
tling aspect is that the optimistic
reports seem 10 come from writers
who are just writers, not scien
t ist s- wr it ers who accept the

bland government assurances
Ihat well , it may net be sobad...we
don't really knew.

Unless Mars happens to be in
the same neighborhood of the so
lar system as Earth we could lind
ou rselves answering a Martian
CO and then listening eigh t or ten
minules later to see if we got
through. Don't bother me about
OSls.

The bright side: some of the
73 readers are working with de
fense contractors on the NEMP

problem-so perhaps it will be
possible 10 get some informa
tion about it into print so we can
start organizing ourselves to hon
or our mandate to provide com
munications in emergencies. I'll
bel there are some sonrttons-cor
there at least will be if we start
pushing.

Okay. class is out-now you
can go back on two meters and
discuss last night's ballgame-or
lake turns making my life miser
ableon 20m.•

t ==SPECIALiZED COMMUNICAT10NS"' '''' ' '''~ ~
~ FOR TODAV'S RADIO AMATEURI I

1
1

I

1
I
i

I"•

CIRcLE" DfrII READER SERVICE CARD
----_ ...... --- ~

" SPEC-COM
Published 10 Times

Per Year
ByWB<ZlQCD

(Serving Amateur Radio Since 19671)

If you are ACTIVE in FSTV
SSTV, FAX, OSCAR, PACKET,

RTIY, EME, LASERS,
or COMPUTERS, then you need

THE SPEC-COM JOURNAL
P.O. BOX H,

LOWDEN,IOWA 52255

SIGN UP TODAY AND GET 3 BACK ISSUES " FREE'"

VISA"
'~"'"'.'ii:i[~
~ ..

I
JJoin cur grOWing membership at the regUlar $20 per year rate and we will send you 3 backr issues (of your choice) absolutety "tree"! We also have 2 and 3 yeardisoounts at just S38

I and $56 . Foreign surface and air mail subscriptions also available, please wri te lor
I details. Add $2.00 for a special , g..year " master art icle index" issue. Allow 2-3 weeks for
I your first issue. Special TR$-BOC , Commodore 64 , Apple, IBM Software Catalog Available!

r
I
t

I Credit Clird 0«:IeB (5~~ed)L ,_

t
I
I
I
I
Ir 40 Pages per issue. Loaded with News, Articles, Projects, and Ads.

r
I
I
I
I

, ,==I..UPGRADE YOUR
FR EQUENCY ,~

Olltou ~tot:1.. PS 13 00
S39 ~ ~ ' Sl . o n SH IPP l"G

DIGITREX '" ~ ," !leI

" " _ , It.o~ ,-", , "' ..es, Jl32

... '~ 'i~~ .;;W'~4'
vr . ' ".' "

• " _ .,~ ,. AST . d . "' .~'., . "'" ,

COU NTER
TO 129 6 MHZ

Olll)~~ IlUDEL PA-20~ ' b' '7!
$29 ~ ~ · $2 00 SH I P

"""'. 1 ,. lO e . ....d
""", ... 1~ ""h 0" .'

'~n••,," An, '0 ~"'- ,,,
," ...., CO"",",'"" •.n... L -

,·' 00 " "" ' " ' 0 0) :~--';;;~:'-''::':J2' " • ., " ,,",
' 0 '130 0 "", ' b, 100 0 1

'0". """ "'"

CIRCLE 10 6 ON READER S ERVICE CARD

VERSATILE
PREAHP COVERS

DC TO OVER
1000 11H Z

"YOUR PACKET CONNECTION"
Kanfronics • AlA

Terminal progra ms fa r
populo, computers:

50ttw0re Kontronlcs Softwale

' __SUn
• ","",,_... _ CTess. T 0 f
'~l(D~.f<eq ,,- ,. n......
- ce, ,

AX~l l nc •• 1I 791 1..o ara
Garden Grove, CA 92640-2.12 1

Gall /l '~1 rO OtlDE Aor 0>0<;> _ _ '1A3For 10'"

AXM I NCORPORATED
SUPPUERS OF QUAUTY fQUfPMEI(T SINCE 1976
PRESElfTS mEIJIICOMPAJWJL£

TAOAI·8no__T......

.-.........-un .

· t .... oow... _.•~.w. e_
• _ ... 1otARS, eN'
_r... -......ElI:

' f CC f, OOCfWIO . ... '
' Looo COfl-Ote,__. _ ..._I.e-

He""""
Am<a

Homla.
AmIOl'$o/l
Superlop

SWl TOO
'8M
DQ<>O

MBA·TOR
APPlE>;,.
DDX-64

DEN-TRONICS
Amateur Radio' Computers

6'02 Deland Rood. RuShing . MI "UJ3
(3' 3) 659-H 76

$3.00
BASEBALL HATS
WITH YOUR NAME & CALL

,
" [st QUALITY

~ ,,('l \l 'f"f GUARANTEED
;;;~ ROYAL BLUE 0

RED O
BLACK 0

SE:\O $3.00 + Sl.oo ~ippi"l & IuIndling
TO: R.P.I ., flnninx RI.• Ail"in ."I ~ S64J I
ADD .5Ct' FOR OAK U :.US

cooeee
I'" Of AU SALES GO 10 II.-\~OI ·HA ~1

SYSTEM
MN Res.oents .0" 6'" ....1". tax

CIRCLE 2 9 5 DN REAO~R S ERVICE CARD CIRCLE 103 ON READER SERVICE CARD ClRCU: 243 ON READER "1t'l1C1E CARD

56 73AmateurRadio . September. 19B7



NOTE: Spac., limitations (...e hope on tV1o, this month) required reporting o nly basic dala
pius add,esllJphone nu mbers 1o, additional information.

PEelAL EVENTS

AUG 29
HAGER STOWN MD

Ant Ietam Radlo AssO CIation stal ,on
W3CWC on 80-,40. ,20-, 15,-IO-meter phone.
CWo and AnY aSl and legal-si~e SASE to
W3CWC. poe 52 . Hage,.,;lOwn MD 21741 .

REDON DO BEACH CA

So"" ARAL Amateur RadIo Networ l""g
Conl,, ' ence , 9 am 10 6 pm, TRW Space and
T&Chnolog~ fac lhty, Compton 81.d. Ca ll Paul
RinaldO W4RI al New,ngton C T (203) 666
1541 0' Harold P"ce NK6K at RedondO
Beach (213) 376-3147

WEBSTER NY

X!l'D' Amateur RC stal",,, KE2T 1400Z_
19002 on Gen,,'al porl ,ons of Ihe 20-, 15-. and
10-meter phone bands. OSLs and also con
lac!s through Ine 224 26 repeal", IW82SUNI
R) to XAAC. 800 Ph lll,ps Rd . Bldg 337, Web·
ster NY 145B<l

sEP 5-6
HESTON IN

The Poner Counly ARC, N9RO 1300Z to
2300Z on phone-3966 , 14266, 21266.
28466: CW on reques!. OSL: JUfgen N9RD
0< Tom KB8AC. PO 60. 1782, Valpa,a,so lN
eeaaa

sEP 5_7
TUGsON AZ

The Old Pueblo RC, W7GV ooool 51h to
2200Z 7th on new Nov'celTech 100meter SS8
trequenc ,es SS8-3.980, 7.280, 14280,
21 aeo. 28380: CW-3 73O. 7.130, 14 060 ,
2113O,2813O:FM-vialinkandpaCkel ,OSL
8 1/2 • 11 SA 39·cent SE (0 POB 42601 ,
Tucson AI 85733 B,II Croghan WB0SW.
1854 West Oom,ny St. Tucson AI 85713
(602l622-1535

WATERFORD CT

The Tri·City ARC, KAIBB from the 1·95
we,gh stat,on from 1700l 5fh to 2300l 7th,
Frequenc,es: 28.325, 14.295, 7. 245, 3,395
MHl phone or 7130, 7 075, 14145 MHz CW
Talk·inlo coffee Slop on FM 146.52 and CB
19 OSlo t.ener-sue SASE Tri-City ARC,
P060. 686 , Groton CT 06340 Bob Oargel
KA lBB, 8 W,'klw Lane. Easl Lyme CT 06333
(203) 739 ·8016

SEPB
SCHAUMBERG It

he Schaumbefg ARC, W89TXO trom
1500 -2OOOZ. Frequenc'es; 7,250, 14.250.
28400 MHI OSL SARC, PO 60. 68251 ,
Schaumberg IL B<l168·0251,

s EP 11_12
LE DVARD CT

Tn-e,ty ARC, K1FSC, 1400-24001 11th,
18OO-2000Z 12th on 14 295 Of 7,245 MHz
pllone. 7.130 MHl CW aSL: Lener·size
SASE to Tri·City ARC, POB 686, Groton CT
06340

WtNSTED CT

The OUOlllllpiac CounCil , WIGB, 2330
04001 11112, and 1200--0400Z 12l13.phone_
3920,7.240,1 4.290,21.340,28.400: CW
3725,7125.21150 OSL: SASE 10 Skip
Paquelte KA1EAJ, 121 West Dayton H ill.
Wall inglOfd CT06492,

s EP 12
VALPARAtsOIN

N 9 RD 1800Z-2400l (see Heston IN
abovel. 9.12 SASE.

GLEN ELLVN IL

The Northern IIhnois OX Association _35th
W90XCC Convent,on al the Holiday Inn,
1250 ROO5e~elt Rd. Contact Howie Hunting·
ton K9KM, 65 South Burr O ak Or.. La ke
ZU'>ch IL 80047,

UNIONTOWN PA

The V/3PIE , Umontown ARC 38th annual
Gablest at Ihe club. old Pittsburgh road lUst
oft Route 51 Talk·in on 147 0451645. 144.57/
145 .17. Pre·reg lstfat,on $3 . 2/$5. John T,
Cermak WB3DOD, PO Bo. 433. Repub l,c PA
15475 (412) 246·2870

WINDSOR ME

The ARRL·sancr,oned W'ndso r HamleSI.
SoUThern Kennebec Agrlcu llural Soc iety fai,
grounds Gatedonation$2. Camp,ng $3 ; $512
nlghls Talk in. WHKl C 1411.22/ 82 repealer
PM W1JTH, 47 Longwood Ave , Augusta ME
04330 (207) 622-1365

SEP 12 -13
MOBILE AL

The Mob'le ARC Hosp'lahty HamTest 9
am" Te.as St. Rec Cenle,- Tal k-in 146 .22/
82 $2 at door, MARC, POB 7232. Mob,le AL

36607; N4MFO (205) ·471 .4717, KB4JET
(205)-865·4404

BETHLEHEM CT

The Hen House Gang ARC W 1FHP 63fd
ARGI Fa".Nov,ce band 10m, 4lJm , 20m SSB
dayl ig ht homs. Contact: W IFH P.President.
Ha rd H,II Rd " Belhlehem CT 06751

SEP 13
DANBURY CT

The Candlewood ARC hamfeSI and Ilea
ma rket 9 10 3, Danbury EIk's ClUb, 346 Main
St. Ta lk-,n 147.721. 12 . Call Gene Mafino
Wl lDH (203) 426·8852 fOf lable , admiss"""
rates . etc ,

WILLOW SPRINGS IL

The Bolingbfook ARS HamICompurer Fesl
6 a.m., Santa Fe Par k, 91st and Wolf Road ,n
Willow Springs. Talk·'n On 147.33/.93 or
146.52. Ed Weinstein WD9AYR, 7511 Walnul
Ave , Woodridge IL 60517 (312)·985·0527,

LA PORTE IN

La POrle Summer Hamfest , counly fa,,
grounds. SR 2 . Talk_in on 146 ,52 , Paul
KA9UKW. PO Box 30. LaPorle IN 46350 ,

MARSHALL MO

The tndlan Foothills ARC hamfest, Mar
shall Sen",r C,hzens Bu ild,ng,8 :00 a m, Talk·
in on 147 .841.24. E.ams 9 a.m .Randy Ebe rs
KE0 M. 125 La kev,e w. Marshall MO 65340,

MONETTMO

The Ozarks ARS Club Congress and
Swaplest , city pa rk (cornef of highwayl> 60
and 37). 9;00 a.m. Talk·in On 146.371.97 .

FINDLAV OH

Findlay RC (W8FT) Hamfest . 8 a m . at
Hancock County Fa" gfounds. FRC Hamlest,
PO Bo. 587, Find lay OH 45839-0587.

SUTLER PA

The Buller Hamfes/, Buller Farm Show
G rounds on Roule 68, Conlact: John Varl)en
K3HJH, 174 Oak Hills Heighls, Butler PA
16001 (4 12) 283-9403

SEP 15- 19
ATlANTIC CITY NJ

Soulhern Counties ARA , K2BR, l fom Moss
America PageanT. Phone-25 kHz (ins ide low·
er General class band edge); CW-65 kHz
inside lowef band edge : N ov ice_7 125 .
21, 150MHz. OSL, SASE to SCARA. Bo. 2 11 ,
Unwood NH 08221,

SEP 18 -20
WRIGHT_PATTERSON AFB OH

The Base MARS station and the Dayton
ARA, 13OOZ_21OOZ each day. AGA1WP on
3229 5,7528,5. 14.5285, and 20.874.5 kHz
and W8BI in Ge neral Class phone porl'OnSS
of the amateur ba nds and Nov>celTech 10
meter phone/CW band , All aSls: SASE 10

W8BI. PO Bo. 44, Dayton OH 45401 . Con
l act Paula D,Gennaro KA8HOJ, 7136
Plnev'ew Dr ., Huber He ights OH 45424 (513)
233-9018

SEP 19
DETROIT MI

SouTheastefll M,ch igan OX Assoc'atoon,
KBJP. (Pope John Paul v,s,t) oool-24ool
Phone, CW 10 thru 80 meters. OSLoSASE to
LaffY labko wsk, K8NLD, 18082 Gaylord,
Ffase, M148026

NORMAN OK

The South Canadian ARS, W50U from
1400Z-2400Z. on 7237. 14237, 21 337,
28337 phone phone. 14.087 RTTY/AMTOR;
145.01 packet FM-147.060 It 6(0): and
ATV- 43925, OSt: 9.12 SA 39-cent SE to
SCARS c/o KD5IT, 2735 Poplar Lane. Nor·
man OK 73072

PONCA CITV OK
The O klahoma Independenl ARC Ham

Hamgover HamleSI and elect ron,cs show,
Natoonal Guard Armory, 9'00 a.m. Tal k_ in on
37/.97 , Contact: Un Jackson KA5ZJM. 350

South B"ch SI. . Ponca C iTy OK 74603 (405)
762 ·7299

SEBASTOPOL CA

Sonoma County Rad,oAmaleu's, flea maf'
ket. 8:00 to 2:00, SebaSTopol Communily
Center, 390 Mor ll s S t VEC e.ams. Tal k-m On
146 13/73 SCRA, Bo. 116, Santa Rosa CA
95402. Table ,nfoetc , Alan N1AL, (707) 538 ·
7115 eves: 577·3981 days,

BARRIE ONTARIO CANADA

The He'-9 Group, Barr;e ARC . PaCkeT Ra·
d,o Symposium, Georg ianColiege. 9'3Oa.m
Talk· in 14625/14685 VE3LSR ASO. An·
nual ConventlOO also. Bo. 254. Barne. Ontar
io L4 M 4T2 Canada

SEP 19-20
PEORIA IL

EMSP Peoria Afea ARC Superfest '87 , Expo
sit",n Ga,dens, off Wesl Norl hmoof Rd . 6:00
a.m. Comme,c ial build ings open 9 '00. Talk·
,n 146.161146.76. W9UVI . Reserve lor ban
quet. PAARC, PO Bo. 3461, Peor ia IL 61614
(309)674·5656

WICHI TA FALLS IX

WARS hamlest , Act'~'ly Center at 10th and
Ind,ana SIS" 8 10 4 19th. 8 to 2 20th . Talk-,n on
741.1 4. .34/ ,94, 4493014.30. All info, feser·

vations. SIeve Guerra WB5LCN, PO Bo.
4363. W,Tchita Falls TX 76308 (817) 723·

ssoc
SEP20

CAMBRIDG£ MA

MIT El ec frontcs Reseafch Society and
UHF Repeater Association Flea Market. 9 to 4
(sellers, 7 a,m,) Albany and Ma,n SIs Tal k-m
14652. 449 2/4442-PL 114 8(2A)- W1XM/
R Contact: MIT UHF Repeater AssociaTion, 4
Mad ,""" SI., Belmonl MA 02178

CHICAGOIL
Ch>cago ARC. -OPEN HOUSE_World of

Amateur Aad fO,· 11 to 5. Norfh Pafk V,lIage.
580T N. Pulaski. E.perfs demoosl,ate all as
pects of ham rad fO. Call 545-3622 for into:
Novice classes,

AORIANMI

The Adrian ARC W8TOE/A 15th annual
Hamfest8to 3, Lenawee Fair Grounds reu
in 145.37/444.675 W8TDE/A. Contact' Adri_
an ARC, PO Box 26, Adfian MI 49221

GRAND RAPIDS MJ

The Grand Rapids ARC annual Swap and
ShOp 8 a.m., Wesl Cathol ic H'gh School ,
1801 Brislo1 NW. Talk_in .86/.26. 224.64. Ta
bles, admlssfOn rates. etc . ca ll Don Hazel
swart KA8BCI (616) 363-0049: wr ite Grand
Rapids ARC, PO Bo. 1248 , Grand Rapids MI
49501

PENNSAUKEN NJ

The South Jersey RA 39th annual Hamfes!.
8 to 2, Pennsauken SentOf H,gh School,
Rou te 73 and Remminglon Ave, Ta lk·in
145.290. Inlo/tickeIS: Fred Holler W2EKB,
348 BorTons Mi ll Rd . Cherry H,II NJ (609l
795-0517 .

OLD W£STBURY NY

The LlMARC ARRL Long Island Hamfa".
7'30 a.m selle rs; 9 '00 a m buyers . the New
Yo rk InSl,tute 01 Technology , Route 25N
NOrlhern Blvd. Talk·in 146.25/,85, Contact
Henk Wener WB2ALW (516) 484·4322

SEP 26
WASECA MN

The Viking ARC 17th annual Swaplesl 8
a.m., Waseca H,gh School , Talk·in .34/ .94
Con tact : VARS. PO ec» 3. Waseca MN,"',

HORSEHEADS NY

The Elm"a ARC 12th annuallnternatoonal
Hamlest 6 a .m . Chemung Counly Fair_
grounds Inlo/tockewlS Steve Zolkosky. 118
East 8th St ,Elm"a He ights NY 14903

LUMBERTON NC

The Carol ina ARL stal",n KS4S 1300 UTC
to 2100 UTC Frequenc ies: 3.870. 7.240,
14.290 kHz on 28.400 kHz on the half hour
CerT,f icate' CSL to C ARt.. PO Bo. 2208,
Lumberton NC 28359

SEP 26_27
GRAVSLAKE IL

The Chicago FM club Ham and Compufer
Fest , Lake County Fair Grounds, Route 120&
45. Talk-in 146 16/ .76. T,ckets: advance $4;

gate $5. Inlo/t,ckets SASE 10 Expo Tickets ,
PO Box 1532 , Evanston IL 60204

FAIRMONT IN

The GCARC operates stal lOfl W9EBN from
17001 26 -17001 27. Operanon 10kHz klwe r
end lelephone band 20. . 40·, 80 melers and
28 .350 No~,ce Band. Certilicate: OSL and
SASE 10 KA9TBM or N9F8 8 al ca ll book ad
dress

WALLA WA LLA WA

The Wal la Walla Valley ARC annual Ham·
feSI 8 a.m..O regon Community Bu,ld,ng. M,I
ton-Ffeewater , Talk -'n 147 .88/ .28, 52. Con
tacl' Bernie F,az ier WA7CBX, 610 South First
Ave" Walla Walla WA 99362(509) 529·9879

SEP27
BOULDER CO

The Boulder ARC annua l Fall Bafclest
Swap Meet 8 a .m.. Natoonal Guard Amory,
4750 North Bfoadway Talk ·in 146.101.70
Contact: Dale Scot! KA0eV, 304 East Cleve
land S t. , Lalayelle CO 8002£ (303) 665·2364

WILLIMANTIC CT

The Natchaug ARA 51h annual Ilea malkeT
9:00 a .m., El ks Home, 198 Pleasant SI Tal k_
in ,901, 30, 52, ContaC1 Ed Sadesk i KA1HR,
49 C"cle Dr ., Manslield Center CT 06250
(203) 456·7029

GAINSVILLE GA

The Lan;erland ARC 14th annual Hamlesl
8:30 a m. , Georg ia Mounla ln Center . VEC
examS g iven, Talk·in 14607/,67. Contact
Phi l Love less KC4UC, 4949 Red Oa k Of "
Ga inesville GA 30506(404) 532·9160

NEW BERLIN IL

The SVRC ham/compuler swap, Sanga·
monCounly Fairgrounds. Camping OK Con.
tact: SVRC, PO Box 8252. Springf ield IL
62791.

ST.PETEASMO

The St Peters ARC 3rd annual Swapfest 6
a.m., Golden Tnangle Pa,k Talk-,n 145.41/
14533 ConIact· JasonZwYfHS KA0I\1R , 1084
Crestwood Lane. O 'Fallon MO 63366

BEREA OH

The Cleveland Hamlesl Associatoon annual
hamlestlcompulef show setup 6 a.m: opens 8
a .m" Cuyahoga Counly Faotgrounds. Talk_in
14652. Contact: C.HA, PO 80' 81252,
Cleveland OH 44181-0252.

SEP 27_29
WASHINGTON DC

The M,cfowave Commun,caloons Assoc ia·
lionannual convention, Ramada Rena,s
sance Hotel. Theme: '"The Fulure Med'um for
EnterTa,nment and Educancn. '" Contact: Ele
na Selin, 2OOOLSt. . NW. Suite200. Washing·
ton DC 20036 (301) 464-8408
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" Antennas hold the key to
success ful QRP operat ion."

PhotoA . One oflhe baluns on myan/enna system. Note coax sealer and
Ihe soldered connection to the balun and anlenna wire .

read about offers better speci
fications than the AG-8U . These
cables inc lude the following:
Belden 9913, which is great for
2 meters; and 450, which is some
what of a poor man 's hard
line. You might also use AG-213
and RG-217 ; the AG-213 being
the most popular. The cables AG
214 and RG-223 are double
shielded versions of RG-213 and
AG-217. In my opinion, the use
of double-shielded cable for HF
operation is overkill. AG-8U is a
rather thick, heavy coax which is
cumbersome to use. and I prefer
to use the micro-a cable (also
called mini-S or AG-8X). For good
ness sake , don't use AG-58U
cable anywhere, not e...en for mo
bile use!

Coax cable should be replaced
every fi...e years . I know ... who
does that? Well,/do (it is true ,
however, that I don 't have an 80
foot tower, so the cost is very low).
For a dedicated low-power opera
tor, however, even with a high
tower, it is money well spent.

From the coax to the actual an
tenna, what is the best antenna?
The one that works on your size
101. Don't use traps in the antenna
if you can a...oid them, as they are
" lossy" ; use resonant antennas
instead. To operate a multi-band
antenna, try a G5RV and a tuner
(another " lossy" device but nec
essary for the G5AV) . My city lot
will not hold a eo-meter dipole
horizontal. t con figured it to a in
verted vee. If that is also your
pl ight, keep the ends of the vee as
high off the ground as possible.
Use a side arm to keep the apex of
the vee out and away from the
tower.

Baluns-who knows how well
they function , but they sure are

swr is 1:1.8, or even a bit higher.
Some of the newer, solid -state ra
dios will reduce their output if the
swr is too high, but we need not
worry about swr shutdown when
running two watts. I sleep just fine
with an swr of 1:3; a bit higher
than that, and I' ll toss and turn
some at night.

What type of coax is running up
to the antennas? What condition
is it in? When was the last time you
replaced the coax? These are
some of the little things that need
your attention to achie...e maxi
mum antenna efficiency.

What's the best coax to use?
Just get a good brand name and
remember the old saying, " You
get what you pay for." This is oh
so true when it comes to coax.
I have been running AG-8U as
the main feed to the antennas in
my shack for some time now,
and ha...e found it to be perfect
for connecting the antennas to
my remote switch . Howe ver .
some of the newer cable I·ve

great critters for adjusting an at
ready resonating antenna, en
abling operation from one end of
the band to another, but they are
not for the purpose of resonating a
poor antenna for a second band.
Sometimes the use of a tuner is
mandatory, as is the case with the
G5AVantenna.

The curse of ham radio op
erators: swr. Don't concern your
self with getting the swr bridge to
read exac tly 1:1. It will not make
much difference if the antenna

ies . The on ly time I install a
wattmeterlswr bridge is during
testing or ucubteshootrnq the an
tenna system. The only switch in
the antenna line is a remote
Heathkit switch mounted on the
tower. When I change from one
radio to another, I reach behind
the radio, unscrew the antenna
lead, and move it to the other ra
dio . Yes, this is slow and wears
out the connectors and the cable,
but that's the way I do il. Remem
ber that even the best antenna
switch in the world has some in
sertion loss , even if the loss is
measured in fractions of a dB . Add
all those fractions together and
you'll end up with a dB's worth of
loss just in switches.

Got an antenna tuner in line? If
you try to kid yourself into thinking
you can resonate your an-meter
dipole on 160, think again . It's
possible, but so much of the rf
is going nowhere in the tuner that
very little is making it to the
antenna . Antenna tune rs are

duces rf, it needs an effective an 
tenna to work.

After moving to the city, I found
that installing an eo-meter di
pole within a cily lot takes quite
a bit of skill. I was able to shoe
horn every inch of wire within the
lot, but the antenna wasn 't any
thing 10 write home to Mom about.
How does one improve the effi
ciency of the antenna system?
Follow these steps and you will
begin to fill up those log sheets
faster than before.

Let's start with the transmitter.
From the coax connector to the
antenna, h ow many OTHER
things are in the line? Wattme
te rs? Antenna swi tches? SWf

bridges? Three dozen barrel con
nectors? Step one: get rid of ALL
UNNECESSARY DEVICES IN
THE FEED LINE TO THE ANTEN
NA. This is of utmost importance
when running ORP. The kW boys
can stand to lose a watt or two in
the swr bridge, connectors, and
whatnots, but you CAN'T! When
you only have two watts to start
with, you just can't afford to lose
half a watt or so in feedline good-

RP

AUTUMN
ANTENNA REPAIR SEASON

Have you noticed? The days
are growing longer, the night air is
a bit cooler. Autumn is slowly
heading our way. Before too long ,
we'll have snow here in Ohio . So
right now is the perfect time to fix,
tune, and install antennas.

The antenna is without a doubt
the single mosl important piece of
equipment outside the shack. Re
member last year when I told you
thai your QAP signal is only 3 S·
units lower than someone running
100 walls? Well, that's still true.
let's lake our example one step
further. Let's say Bob is running a
modern 1no-watt solid slate radio
into a dipole . You're running 3
Walts into a dipole. In this exam
pie, you 'll really only be 3 S-units
lower. You'll be able to break and
work a fair amount of OX with that
setup. However, ret's say that Bob
flips on the switch to his three
holer (three 3-S00Zs running with
2100 volts on the plate) for the kW.
If you 're skilled in the line art of
ORP, you still can work some of
the pileups. Bob now switches
o ... er to hi s monoband wide 
spaced beam on top of a eo-toot
tower feeding the antenna with ni
trogen-filled hardline. You may as
well shut down and watch TV, and
hope that Bob's rf doesn't inter
fere with Ihat . You just can't com
pete on that level.

Antennas hold Ihe key to suc
cessful QRP operation. Nothing
less than the best will do. Any
thing less than optimum antennas
wilt cause nothing but grief.

How do you go about installing
the best antenna for your station?
Learn the basics, purchase the
ARRL An/enna book, and read
this month's issue of 73 cover to
cover. tt's fu ll of antennas to
dream about and to build

The efficiency of the antenna
system IS number one on your
list. Antennas should be the pri
mary consideration when upgrad
ing the OR? station. Some of the
stuff I have used to make con
tacts would leave most people
rolling on the uoce with laughter.
A lot of my gear is wired and test 
ed with alligator leads , but it
works! My point is this-if it pro-

Mike Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646
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cal antenna. It has all thOse traps
to worry aboul. The vertical would
produce very good OX because 01
its low angle of radiat ion but, in
most cases, the installation is not
perfect and the resul ts suffer. Ver
tical antennas radiate poorly in all
directions.

In summary: remove all mnne
goodies from the coax; use reso
nant antennas; fit the greatest
amount of antenna into the given
space: use high-quality coax and
replace it every l ive years; and
seal the coax cconecncns against
the weather. Also. use a direction
al antenna lor 20, 15 and 10 me
ters and resist the temptation to
instafl traps in the antenna. Don 't
worry too much about obtaining
1:1 swr. Finally, remember that no
one CRP'er will ever know every
thing there is to know about anten
nas. 'that's a fact of life.

I got lette rs from a lot 01home
brewers who bui lt the 616 special .
I plan to do a 616 update very
soon. Keep the photos comi ng.
Who says no one builds any
more-QAP'ers do!

That's about all for this month.
Next month I'It dig into the mail
bag, since October marks the first
anniversary of the C AP column in
73 Magazine .•

52 Stonewyck Drive
Belle Mud, New Jersey 08502
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nice to connect coexto. Book after
book has been written about the
benefits and evi l s o f I hese
devices. I use one on every coax
ial leed antenna. Do they work for
me? I just can't say!

When connecting the coax con
nectce 10 the antenna. with or wilh
oul a balun, firs t wrap a layer 01
electrical tape around the PL·239.
Then wrap the connection with
some of thai sticky coax connec
lor sealer, such as c cex Seal",
which you can get at Radio Shack.
The tape allows the coax sealer 10
be removed without too mucn
mess. This is the ideal thing 10 do
if you like to experimen t with an
tennas and are constantly chang
ing lhe feed line.

For 20 , 15. and 10 mete rs.
some type of directionat antenna
is a must. You can use a dipole,
which hasn't the gain and ctrec
banality 01 a beam (either quad or
yagi), but you're rowing upstream.
I have been using a old Wilson
system for two years, and lind it to
be quite satislactory. For those
with limited funds and smaller
lots. creek out the Butternut But
terfly beam.

Unless you have the time and
the space lor eu those radials,
think twice about the use of a vertl-

CIRCLE 2 9 ON READER SERvICE CARD
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The new hotel Aaslana, Port Blair, Andaman Islands.

over /rom the Japanese occu
palion during World War II. The
hotel faces eastward toward the
open sea

The visi t of VU2AG 10 Anda
mans was probably the decisive
rector in granting the present li
cense and future licenses to for
eigners, Suri and Bharalhi had
an audience with the Prime Min
ister in January and the whole
VU4APA gang will have one again
in April. It was shortly after their
audience that the license was
issued

On March 16 there was a
iuncneon for all the operators,
myself, and JA1AIB. Suri talked
afterward about the OSLing for
the operation . All os t,e should
be sent "direct" to VU2APA. Any
aSls sent via bureaus will be
processed very slowly. Suri said
that all aSls for VU4APA and
NAO Will be mailed by April 30
crrect to the National aSL Bu
reaus of the crrterent countries.
The cards are already printed.
The group is expectmq to make
20,000 to 25,000 contacts, which
to my mind is not a very high
estimate.

I was asked II I had any com
ments on lhe ccereton. I could
have said several things. but I
DIlly said that lor tUlure opera
tions they should try to get more
shorter ca llsigns. They've been
d iscussing opera tions in Lak 
eheoweep [t.ecced tvesj an d
Bhutan Operations should be
unoer one callsign ..... rthcut the
addition 01 " operator" tcenu
bcanoos like VU4APAJABl/JOS
are accordmg to Indian rules .
VU2DS responded that lor tu
nne activities this will be no prob
lem He said that the next group
could get VU4A, for example, as
a call •

•

PholO A Some 01 the operalors of VU4APR in the Aooamans In Ironl 01
the TrxmSI Home.

kind 01 presence with the actnon
ties Suri said that there are ap
plications lor operation Irom An
damans from th ree different
groups olloreigners pending right
now. One is from an OH group,
one from a W6 group, and arctn
er nationality he didn't mention ,
The OH group applied a year ago
and the W6 group fairly recen tly.
The application for the VU4APA
activity has been pending lor
three years.

RaJlph Gandhi IVU2AG and
Prime Minister ollndla-VP2Mlj
vrsuee the Andamans In Decem
ber 1986 or January 1987 and
promised assistance trom the
central government lor the eco
nomic development of the Islands.
This assistance is intended to
boost tourism At present there
art! only about 300 hotel beds
available In Port Blair ,By t990 the
planned number IS 1000. There is
a lot 01 new construction that
hadn't begun when I VISIted Port
Blair two years ago.

The construction 01 a new no
tel began m 1986 Its founda
tion is laid on top of bunkers lett

the other side the 40-metsr acuvr
ty of Jose

I kepi a 10..... profi le lor the next
lew days. because I didn't want
10 spl)Il my really good recept ion
through too much hanging
around For sure. I would have

loved to get on the air , but my
Ind ian license was Without the
necessary endorsement lor oper
atIon Irom Andamans

On MarCh 15 three new opera
tots emveo by ship and Sun
VU2MY , the director 01 the Na
1l00a1 Inshlule 01 Amateur Aadlo
(NIAR) , came With VU2DS and
JR1AIBIoilhe Japanese OX Pam
Ily Foundallon -VP2MLI by plane
from Deihl lila Madras The same
day I eneooeo a presentation of
Our hobby to a group 01 about 30
local people . who were interest
ed In 90:111 09 involved and in
gellm9 a ham license Maybe
there Will soon be a local ncens.
t!e . SIn(.t! mere have dlreddy been
three or lour Similar oresente
lions by the operators 01 VU4APA
and VU4NAO The operation has
created a 101 of awareness With
the local people and the local
acrmrasnauon . before uus opera
non nobody knew whdt ham rd(lIo
was all abou t They probably
thouqtu 01 hams as some kind 01
secret society engaged In some
Illegal operation nottar away from
spYing

SUfi had come With Dailit Singh
VU2DS from Deihl whO had the
latest news Daljlt IS worlung lor
the moouonnq service In Deihl
and he has been Instrumental
In gelling a license for VU4APA
He insisted that he had come
as an operator and not on an oHI
c lo. l n ussion . but he has some

x
Chad Helm s VP2ML
POBox 488 1

Santa Rosa CA 9!>402

ANDAMANS ADVENTURE

(Bernhard Stefan DL2GAC IS a
world traveller who saves up hiS
tunes whIle workmg In West Ger
many, and men takes a prolonged
(man y month s] DXpedition to
vanous ra re and exonc toea 
nons Many DXers would love
to lollOw thaI hIe styler Bernhard
recently returned Irom several
months In India . including the
Andaman Islands, and he shares
ms ex penences WIth lJ read
ers ,-VP2Ml J

As VU2BMS in Ind ia . I had
worked the VU4APR Andaman.
son the IlrSI day 01 theIr opera 
hon and me thOught, " Why not
go there again?" flashed through
my mind So I exteroec my pro
posed stay In India lor two weeks
enc gol a booking Irom Madras
10 Pert Blair and an open trcket
Irom there to Calcutta In Madras
I heard Ihal two Sidlions were
set up In Port Blair , one at
the Tounst Home and the other
al a s-ster hotel My llight ren
at 6 '20 a m Aller I amvec I
booked mtc the Youth Hostel
in Port Btalr , which IS, at 5 rupees
per nlghl , lhe cheapest place
to slay An hour tate r I went look.
ing lor tne stations The ToUrl::.1
Home I knew and It htled as a SUlI·

able a TH The sstar hotel. I
guessed , would probably be new 
Iy ccnsuccteo (construct-on IS sun

gOing on) Aasrana Ho tel . My
guess was correct , because on
approaching It I could see a beam
on top

The manager 01 tne hotel m
trocuceo me to the present and
sole operator Bharalhl VU2RBI
and we had a two hOur convet 
saton and lunch together Ire·
turned In that evemng and met
Jose VU2JOS, who was hetp.
Ing Bharalhl to hang the t eo-roe
ter longwlre antenna up higher.
Bharattu had only managed two
tee-mere- contacts so far : one
WIth an ON-s tatIOn ION4UN, I
bel -VP2Ml). and the other , I
eel-eve. With a JA srenon . She
dldn ' l t ry very long atterwarcs
WithOut success and I don 't thmk
there were any other additional
t ee-meter contacts I observed on
one Side ottne room the zo-meter
SSB dctlv1ty 01 Bha-;In" and on
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"The move to replace the
Kansas City coordinator . . . is based
on partisan politics rather than the

need for greater expertise."

OOKINGWEST

We have some new local he
roes in southern California. They
are hobby radio enthusiasts and
they are credited with using their
radio gear 10 save the lives 01 a
couple on a storm ravaged yacht .
But, there's an interesting twist to
this story. Here's what happened.

Searchers from the U.S. Coast
Guard, guided by radio hobbyists
in Tahiti and southern cantor
nia, rescued a couple from Wash·
ington state who had been adrift
for three days on their damaged
sailboat about 720 miles south
southwest of San Diego.

The drama began June 18
when an operator from l aguna
Beach, California, identified only
as Dean, called the Coast Guard
Station in Long Beach to relay
information from an operator in
Tah it i named Gerard of the
yacht's distress call. The CoaSI
Guard had been looking for the
boat since it was reported missing
on June 18. The first search, by
Coast Guard jet , had covered an
area of about 3,000 square miles.
In a fellow-up search June tatne
Coast Guard scoured an additon
al 18,000 square mites of the
Pacific . Both searches turned up
nothing, so the call from Dean was
welcome.

According to Dean, he got a call
via radio from Gerard, who said he
had received a message from a
ham on a distressed vessel. The
Grasse Malinee, a 29-foot, home
buill sailboat owned by Patrick
and Susan Thomas of Wood
inville, Washington had lost its
mast in a storm .

When the Coast Guard got
Dean's ceu they knew exactly
which boat he was talking about.
But fhey didn't know the boat's

HFHEROES

him is purely political in nature.
Not that the move itself is wrong,
but rather that it's based on parti
san politics rather than the need
for any grealer expertise.

Is there any solution? Yes, and
it's a simple one. Let the current
and popular Kansas City coordi
nator continue in the role, but
bring him under the auspices of
the KRC, MRC, and MACC.

Will this happen? It's doubtful.
Too much "ox goring" has taken
place and from my observations
when I visited Kansas City last
April, I can onty say that everyone
appears intransigent . And, that's
why I think that this will be the first
"coordinator vs. coordinator"
case to tano in the courts . In the
meantime, it's the hams of the
area who will sufler the most.

of his life coordinating repeaters
and now feels as if he's been
kicked in the face by a bunch of
newcomers. Morally, however ,
it's the correct decision because it
takes into consideration some
thing far more important -the
needs of the many may outweigh
the needs of the few.

Alte r all, this is 1987, not 1967,
and what worked well during 60s,
70s, and early 80s may not work
well in the late 80s or on into the
21st century. In the 70s, Kansas
City could afford to isolate itself
from other state or regional coor
dination efforts with little adverse
impact. I don't think this is possi
ble today. However, in the same
breath I ask the MAC, KRC, and
MACC why it's so " politically lm
po rt ent" for them to replace
someone who has volunteered 17
years of his life to a project. Obvi
OUSly, if he didn't have the exper
tise, he would have been run out
of Kansas City on a rail years ago.
Instead, when the state-wide
councils tried to replace him , an
entire city rallied to his side . This,
more then anything else , con
vinces me that the need to replace

ably be ham versus ham in a court
of law. Worse, the outcome there
will eventually have an impact on
us all.

My opinion? Welt, I've been to
Kansas City tw ice du ring this
three-year-tong confrontation and
I' ve had a chance to meet all
the parties involved and listen to
their viewpoints. I've also read
the leiter from Eisenberg to the
FCC; Kowalski's response; the
correspondence from Mo-Kan to
the FCC; Kowalski's response to
that; and I' ve talked to Rayon
the phone many limes about this
and other repeater coordination
issues.

Here's where I become unpop
ular with some sections of Mid
West ham radio society. Frank
ly, I feet thai Ray Kowalski made
the right decision when he said
that in aU cases, the FCC would
rely on state and regional coor
dinators to give sanction and va
lidity to the work of any local co
ordinators. No! It may not be right
f rom the standpoint of a man
who has devoted 17 to 20 years

Council (MACC). The MACe then
lent its support to the Missouri Re
peater Council (MAC) and the
Kansas Repeater Council (KRC)
rather than to the existing Kansas
City coordinator. Getling rather
complex, isn't it?

Thai was the status quo until
the Nebraska state coordinator
and then AAAL VHF Repeater Ad
visory Committee Chairman, Joe
Eisenberg WA0WRI, wrote to the
FCC Special Services Division
Chief, Raymond A. Kowalski, ask
ing that Kowalski make a determi
nation in the matter. Ray did just
that. In fact, he did so twice. The
first letter was to Eisenberg in
forming him that the FCC would
rely on regional or state coordina
tors to determine the validity of
any local coordinator. Simply stat
ed, the MRC and the KRC had the
right to oust the present Kansas

Bill Pasternak WA61TF
28197 Robin Avenue
Saugus CA 91350

KANSAS AND MISSOURI
FACE OFF

last month, I ended by saying I
would attempt to explain the cur
rent rivalry over coordination et
forts for the Kansas City area
that's been plaguing Kansas and
Missouri. Well, I tried . In fact, I
spent the better part of several
weekends trying 10 put together a
short history of the problem .
Guess what? A "short history"
took up sixteen double-spaced
pages. And that was far from com
plete! So, rather than a detailed
explanation of just who is goring
whose ox-let's keep it short and
sweet.

About two decades ago there
was no coordinator tor either Kan
sas or Missouri. They weren't
needed then. But, when more and
more repeaters took to the air in
Kansas City, a local ham set up
as a coordinator to help " keep
the peace. " Since growth in
Kansas City was more rapid than
the growth in more rural sec
tors of both states, this system
worked well.

Enter repeater politics and reo City coordinator. As you might ex-
peeter politicians. As more reo pect. this didn't sit well with most
peaters came on the air, both Kan- of the folks in Kansas City.
sas and Missouri felt the need of They, in turn, bombarded poor
statewide repeater councils. Both Ray with their side of the story
states then formed counci ls. through the Mo-Kan Council of
Eventually , however, someone Amateur Radio Ctubs. Their ec-
figured that these councils rather lion pe rsuaded Division Ch ief
than the local hams should decide Kowalski that in this particular
who would coordinate for Kansas case some extenuating circ um-
City. As far as I can tell, it wasn't a stances might exist that would
mailer of the existing coordinator cause him to reevaluate his earlier
doing a good or a bad job. Rather decision . Not that such circum-
(just like in the world of big busi- stances did exist, only that they
ness) the normal policy of any mao might exist .
jar entity is to put its own people in Anyhow, at this time, that's how
charge when it takes over. And, the situation stands. The Mo-Kan
like it or not, fair or not, that 's the Council supports the long-time 10-
way that business operates. It at- cal Kansas City coordinator and
so seems to be the way most re- the statewide councils, with the
peater councils operate as well. apparent backing of the regional

There was only one problem. umbrella organization, are deter-
The Kansas City coordinator re- mined to put their own man in
fused to be replaced! Instead, he power.
garnered the support of the local Since the FCC is so wishy-
council of radio clubs and connn- washy and refuses to make a final
ued perlorming Kansas City coor- determination one way or the ctn -
orneucns. In the meantime, the er , and, since neither side ap-
Missouri and Kansas state coun- pears ready to give even a frac-
cilsbecamea part of a region wide non of an inch, I can see onty one
" umbrella" coordination organi- way that a final determination
zation , the Mid-America Repeater can be reached. Sadly, it will prob-
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Full tine of
separate preamps

available

and below the 1a-meter amateur
band), All quite legally since this
was de fin itely an " Emergency
Operation ."

But here's the rear zinger. Gor
don only learned about this when
he received a phone caillrom the
pair of Laguna Beach radio en
tnutasts asking how they could get
their amateur radio licenses. West
added that both are now enrolled
in a ham radio training class,

By the l ime you read this , both
of these radio heroes should be
hams. The pair, who live not far
Irom those of us who wnte the late
shift from Los Angeles, have the
right kind o f stuff and will be
darned good hams.•

CJltCLE 297 0fIrI RUDE R S£RVICE CARD

the " twist" to the story that I men
tioned earher. Wh ile media ac.
counts in the Los Angeles area
referred to Dean, Gregg, and Ger
ard as " amateur radio operators.
or hams," a call 10 Gordon Wesl
WB6NOA of Gordon West's Ra
dio SChOOl showed this was not
the case. Gordon is an avid recre
ational sailor and probably the
most attuned person in me world
to what' s happening in personal
radio on the high seas.

All three of the hero radio enthu
siasts involved in the rescue are
10 112-melerHF operators, and all
ccmrnun tceuon look place on
27.470 MHz and 27.800 MHz (just
above the Class D CB channels

-
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positon or the condition of the
crew. The Coast Guard asked
Dean to contact Tahiti again and
find out the COlor of the vessel and
the type of radio gear on board.
Dean and Gerard worked four
hours on the air and were able to
get not only the information re
quested , but they also learned
that the boat had lost ns rudder as
well as its mast in the storm.

The Coast Guard called Dean
again on Friday, June 19 to tell
him that another Laguna Beach
operator, Gregg. had made direct
contact with the Grasss Matinee.
Gregg was able to get the exact
coordinates of the vessel for the
Coast Guard , Mrs. Thomas then

DOWN EAST MICROWAVE
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originally listed 10 channels of
video TV feeds (see 73, April
1986), but , recently we added a
P5 color 910,25 MHz AM TV link
(WBflBIZ ATV/R) that gave us
ten more viewing channels for a
total 01 20. Our members don't
know which MODE-A channel to
select (computer games, align
on test patterns. VCR replay,
incoming weather radar, monitor
cameras, etc.). A built-up system
hke this can add much 01interest
10 the fast-scan TV mode in any
area.

FM-TV

FM amateur TV, big in England
and other countries, is just get
ting started here in the United
States. I've been part 01some ear
ly FM testing involving color re
ception of FM.

There is a rumor current that
reception 01 FM TV on a standard
AM TV receiver is impossible.
It is also rumored that sending
on 70 em is illegal. Neither rumor
has any basis in fact . AlthOugh
I recommend that wideband FM
be used on 1200 MHz or above,
narrowband (6-8 MHz) c an
be transmuted and received le
gally on standard TV sets at
439 MHz. By using slope detec
tion and by correct tuning, you
can display some pretty great
black and white pictures. Wyman
Research (RR #1 , P.O. Box 95,
Waldron IN 46182) is currently the
only U.S. dislributor and commer
cial researcher of FM ham-TV
products.

Color tests with Merle Reynolds
W9DNT (a ao-mne. P4-P5 simplex
FM sig nal) demon strated im
proved color on an AM TV set over
that with the AM mode. Colors so
rich and full 01 chroma you'd think
there was somthing wrong with
his AM mode. W9DNT's tests,
conducted through an estab
lished AM ATV repeater, wor1o::ed
well as long as he slid his way
above the center passband 01
the AM recreved signa l slot.
Future rests are planned with a
true FM receiver. I expect even
more significant results. Similar
tests have been conducted by the
Metrovision (Washington DC) and
the Virginia ATV Group on higher
frequencies .

The FM signal, however, runs
the amplifiers a lot harder, so
make sure to keep the fans on lor
proper cool ing. Wattage just
about doubles on the Bird .

ATV: GET INVOLVED

What happened this summer on
ATV?

GI

•
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BUILDA
REMOTE TRANSMITTER

One of the ways to generate
new activity and interest in last
scan UHF TV in your area is
for your ATV group or club to
undertake a remote transmitter
project . These are easy to build
and simple to interface, and
the FCC has regulated the op
eration and control of such trans
mitters.

Of course, the first step in the
project is to get a callsign Irom the
FCC. Before starting construction
on the project, identify a site with
both physical access and access
to power lines . Obviously, the
higher the location the better. For
actual construction of the project
you will need a reliable one-Watt
transmitter (P.C.'s KPA5, a TX70
1, or Wyman's new WR-15oo, are
ideal): power amplifiers lor better
coverage; a good , dependable
Touchtone" OTMF decoder sys
tem; a BNC or 50-239 multi-chan
nel video switcher system, video
feeds (compute rs, cororoars .
cameras. packet, RTTY, TVRO,
etc.) to the various channel leeds,
and a built-in, H)-minute time-out
unit .

WO OBCE 01 Davenport IA
doesn't have any slow-scan TV
gear in his shack, yet we have
interfaced his ROBOT 400 con
verter into channel 7 of our fast
sean TV RT system. He watches
ATV by piping the HF-toned SSTV
signals over 2 meters and sercs
from a pre-made cassette . He
even worked New Zealand late
one night!

Our club's remote transmitter

unique, amateur ATV-based
piece 01 legislation. II you would
like a copy, send me a SASE and
I'll be happy to send one.

._ -

Fig. I. A frustrated ATV club president?

}
Iii

meeting . Again , no decision.
Copies were then mailed to an
members. A few months later. an
other meeting. I thOught for sure
we'd have a decision since every
one had had time 10 study it in
great detail. More excuses (gee, I
lorgot all about it, etc.j.

By now we had a bunch of
new members and , of course,
they had " new" ideas. Talk about
frustration! (See Fig . 1 for an
example of " frustrated Arvers.'OJ
I'd had about alii could take, so
I asked for voluteers to take over
the project . One member (the
one whO seemed to be the most
c ri t ica l 01 and the least help
with club actions and projects)
volunteered. I cou ldn 't get the
paperwork into his hands fast
enough! A special meeting was
scheduled that would deal only
with the constitut ion and the
bylaws.

The new chairman got a taste
of his own medicine trying to
conduct this meeting. He really
lost his cool, however, when some
01 the legislation he'd suggested
(and had tried to slip into previ
ously approved paragraphs) was
voted down. After near1y a year
from the first presentation and a
lOng, long marathon session, the
constitution finally passed.

We were not unique. Most clubs
go through this same process.
The impor1ant point that we put
in our constitution and bylaws
what we wanted to see enacted
and not a lOt of generalizations
written lor other amateur radio
c lubs. Our consti tu t ion is a

Mike Stone WOOOCD
PO Box H
Lowden fA 52255

Const itut ions and Bylaws

The most important document
in any club is its constitution. Un
fortunately, it is usually over
looked , neglected, taken from
some other group or from a gener
al sample, or provided by the
ARRL. Most clubs, in the forma
tion stage, don't recognize the
problem of just what they want
their constitut ion to say. A consti
tut ion can be made to read and to
do anything the founding fathers
want it to do.

We went through our local ATV
club's constitution and bylaws re
cently . Back in 1979 when the
club was "unofficially" formed , it
was a real battle getting this piece
of legislation created , agreed to,
and passed. First, we asked ev
eryone's opinions about what they
thought it should contain (we got
very little specific material) . Sec
ond , I drew up the first draft and
presented it at one 01 the quarterly
meetings. It was snct full 01bores.
I then broadened it, added recom
mended changes , retyped it, and
presented it at the next quarterly
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CLUBS AND ATV: PART II

Last month we talked about
ATV Clubs and the importance of
having them; how they can be a
major influence on developing
fast-scan TV (and SSTVIFAX) in
your area. I've received dozens 01

letters over the past few years
concerning the pros and cons 01
clubs and the good they do lor
VHF/UHF activity (even a lew
about how detrimental they can
become when pafities enter in
and the power shifts from the
do-gooders, creators, and build
ers to the bitchers, moaners , and
complainers).

All c lubs have one thing in
common, whether they're. horse
clubs, bowling clubs, gun clubs,
or amateur radio clubs. They all
have MEMBERS. With members
come varied ideas , opinions ,
levels of volunteer activity, and
(no mailer how you try 10 prevent
it) poli tics. I' ve dealt with several
clubs: revived some that were
dead or dying, created new ones ,
been a passive member in others,
and held oHices in stilt others. I
can see both sides of the coin .

•
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Don 't be a stranger at the next
Hamfest or get together.
Display your NAME,
CALL, and HOMETOWN
on our attractive summer
style baseball cap!

HAM HAT

Hatscome in: ROYAL BLUE, RED, and BROWN

SEND: First and/or Last Name(max 14 letters) Call (maximum 016
letters) City and/or State (max 14lellers)

Balker & William son offers six new multiband trapped
d ipoles made to fit in less space t ha n conventional a nten
nas You mcv not have room tor tho t dream ontennofarm.
but no longer need limit you r operating to one or two
bonds These new antennas provide low S'NR on every
bond making a great companion tortodov ssouc stote rig s.

• Direct teed w ith 52 OHM Coa x
• 1 KW CWo 2 I<W PE P SSB
• 50-239 Terminat ion

LIMITED ANTENNA SPACE?
B & W OFFERS SIX SOLUTIONS!
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Our caps have a white,
seamless front with
colored mesh back and
matching bill. They are one
size fits all, with an adjustable back ,
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Allow 4 10 6 weeks tor delrvery, Maryland ,esKlenlS add 5% .aIe.t..

WE WElCOME INQUIRIESFROM CLUBS

Please send checkormOlleYorder,p1tJS
$3,00 Shipping and ~rI(\ling per order.
Add 50 cents $&H for eacn additional
cap orWell.

Best of all, each cap front is CUSTOM
EMBROIDERED in a color coordinated thread.

SSTV pictures on 14.230 MHz HF
via a local FSTV repeater.

Henry Ruh KB9FO brought
weather radar 'rouchtone" callup
to the Chicago ATV area.

Seven teen new ATV repeaters
went on the air across the country
this summer.

COMING EVENTS

NASA's SSTVer, Dr. Tony En
gland W00RE will be the guest
speaker at two events: the Super
fest , September 19- 20 in Peoria
IL and the Minnesota Hamlest
and Computer Expo, October 31
at t he H e n ne p in Technical
Centers. Look for color SSTV from
Pitcairn Island!.

PhOlOA. Herb Hildebrand W6UBI and Jim Buckman N6HOS manning
the 70 em aeronautical mobile ATV system.

HAMS SHOULD BE SEEN
AS WELL AS HEARD!
TVC·4G l Ocm ATV
Downconverte r ';';""',.;" ' "" -

Now only $99 Cl·· .,
Delivered UPS surface '. '" .I't ft;
in cont. USA . ..' " n",,,,"':.

• See live action c olor & s o u nd like b roa dc a st TV

• M any a reas h av e A TV R epe aters (call us or see the

87/88 ARRl Repeater Directory pg. 328 lor your area)

• Most A TVers us e h ome c a meras and VCR s to
show the shack, projec ts , home video t ap es ,

pub lic serv ice even ts like p arades , races, etc .

• Some repe a te rs also h ave weat her radar , S pace
Shuttle v ideo, 88S, & com pute r video

It's easy to sta rt watching: 70cm antenna, a TVC-4G
and any TV set tuned to c h2, 3 or 4. Our TVC·4G tunes
the whole 420·450 mHz band & incl udes GaAsfet
preamp & mixer, AC/12vdc w all plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapte r 20 .
When you are ready to try transmitting, we have
trans millers, t ransce ivers, antennas, and all your ATV
needs for the 70, 33 & 23cm bands.
Hams, Call or Write for our full catalog of ATV gear!

(818) 447-4565 m-t Bam-5:30pm pst. ~ @~i

P.C. ELECTRONICS Tom (W'O'G'
2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS)
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Bill Brown WB8ELK of the Find
lay OH ATV group and half of the
midwest watched live fast -scan
TV pictures from a helium balloon
at 100,000 feel.

Joe Muscanere WA5HNK of
PearlandTXworkedCharles " Red"
Seals WA4GRK of SI. Peterburg
FL on 1289.0 MHz, a mere 746
miles (WA4GRKand W5VDS hold
the American 70 cm FSTV DX
distance record of937 miles).

The sky was alive with ham
TV this summer-aeronautical
mobile TV operations from the
west by W6UBI and N6HO; from
the midwes t by WA8VWY and
KA8LWR.

Marty Fitzgerald WDfJBC E,
Davenport IA sent and received



by
Jim Grubbs, K9EI

THE
DIGITALNOVICE

Photo t. All you need to gel started in digital communications .

cal items often observed become
clear.

A thorough description of the la
bled Terminal Node Controller
leads a chapter detailing hard
ware systems in the Amateur Ser
vice. Here we look at software
TNCs vs. hardware TNCs, and all
their varieties. If you have a pack
et signal, you need to communi
cate with another to make it go. A
look at modulation techn iques is
covered as well.

Two stations are nice, but with
three you get a network. Network
ing and other protocols are cov
ered in great detail. Between gate
ways, la ye r s, channels , and
alphabet soup, it's all in there, and
Jonathan does an admirable job
of getting it to make sense.

Settmg up a station is the next
topic covered, and he covers it
widely and objectively. The issues
of choosing a terminal, TNC, and
radio are all addressed, and there
does not appear to be any overt
bias toward this system or that .
Some sample stations are pic
tured, ranging from a budget sys
lem on a shoestring to sharing a
terminal with another microcom
puter to setting up a portable
station.

Of course, there's a chapter on
operating practices. With photo
graphs of various screen displays,
all of the typical packet Situations
are covered in understandable
language .

Covering available equipment
is fraught with danger. The lead
time of a magazine is bad enough :
a book is far worse. I find my
self thinking back to some of
the books I used to state out in
ham radio , some twenty-f ive
years ago , and how dated the
" modern " equipment pictured
would look today, as I leaf through

The Packet Radio Handbook

MOdestly titled The Packet Ra
dio Handbook, our second book
this month is written by Jonathan
L. Mayo KA3T, and may well just
live up to its title. This profession
ally-typeset paperback, a shade
smaller than our previous entry ,
weighs in with 217 pages, and
enough photographs and dia
grams to satisfy any editorially-in
clined individual.

Logically enough, the book be
gins with the question, "What Is
Packet Rad io?" In a comprehen
sive chapter, packet radio is ex
plained in terms of a digital sys
tem, and other important aspects
of digital communication are ex
amined. There is also a brief look
at integrated circuits and micro
computers.

Closer to home, the next chap
ter deals with packet radio in the
Amateur Service. From the early
history, the patterns which devel
oped are looked at, and with that
examination , some of the quizzi-
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DIGITAL NOVICE

An e xamination of ASCII is
next, with a brie f but meaningful
tip of the hat to various forms of
the code, and various modes of
communication circui ts. Afte r a
look at AMTOR, a little less than
halfway into the boo k, the discus
sion turns to packel.

There is no way Jim can tell en
there is to know about packet in a
fi fteen-pa ge chapter , and he
makes no pretense of doing that.
What he does do is give a good,
basic introduction to the topic, so
that when someone mentions
FCS or the like you won't just
squint and say, "Huh?"

His look at personal computers
is biased towards Commodore
products, but is generally worth
while. Interfaces are covered in
three chapters th at somewhat
overlap, and seem to mention
most of the current "trot ' topics. A
for-fun last chapter gazes into the
future, and lets all of us blue-sky
on what's to com e.

After a few append ices and li
censing information , Jim con
clud es with a " Final Test," a self
examination to help you appre
ciate what you learned-painless
ly! You earn the Digital Novice
certificate when you pass the tesl.
The Digital Novice is a wonderful
introduction to what many people
consider a mystical mode of com
munication ,

The Digital Novice , by J im
Grubbs K9E I, is published by
OSKY Publishing, PO Box 3042,
Springfield tL 62708, and sells for
$9 ,95 plus $2.50 postage and
handling.

TTY LOOP

Marc I. Leavey, M.D. WA3AJR
6JennyLane
Pikesville MD2120B

The Digital Novice

In his book, The Digital Novice,
Jim Grubbs K9EI, gives us a light
hearted look at digital communi
cations . With chapter headings
like " The Dig ital Cave Dwelle r,"
and "Noah's ARO-AMTOR," he
sets the tone for a volume that is
both educational and fun to read.
Nicely drawn cartoon-type illustra
tions complement the text, and
provide the insight often needed
for sticky concepts.

The book itself is a 128-page
paperback , in the familiar 8.5 by
5.5 inch size , The type is large
enough to read comfortably, is
clear, and has few typographical
errors. If I have any criticism, it's
that the lack of alternative type
faces, suc h as bold or italic,
makes the text visually dead .

The beginn ing of the book
harks back to a simpler age, when
man lived in caves and counted
with his fingers. Fingers-digits
the Digital Cave Dweller! From
this humble beginning, Jim leads
us through analog vs. digital val
ues and the origins of the modern
computer.

Morse code, with its on/off
states. is a digital mode, too, and
that fact is not overlooked in this
book. It goes on, though, to build
on the base that Sam built to show
the basics of radicteletype com
munication . There is a cursory ex
aminalion of baud rate, shi ft, and
speeds. Fig. 1. Pass the " Final Test" in K9EI's book. and get Ihis certificate.
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For the last few months I have
been covering some of Ihe hard
and software on the cutting edge
of AlTY technology, computer
programs, and terminal inter
faces . This month, I'd like to look
at one section of inlormation ex
change thai remains a standard
mode of education, with a conten t
that's right up our alley. The
mode? BOOKS'

Two books have been reviewed
here which address themselves to
Ihe amateur who uses digital com
munications; one to the novice,
and the other 10 users ranging
from beginner to expert. By their
publication, they continue to
speak to the vital ity of this seg
ment of our hobby. Let's have a
look.



the pages of current packet equip
ment in this chapter. Nonethe
less , at th e curre nt t ime the
overview is useful if for no other
reason than to demonstrate the
diversity 01 equipment available
with so narrow a lield as packet
communiCation.

And, as il following some divine
inspi ratio n, this book as well
ends with a look into the future
of packet. I' ll leave that reading
to you.

If you run , th ink you 'll run, or
are just curious about , packet
radio, you need th is book . I know
I had lots of question s before
reading it. I still have lots of ques-

nons. but they are more intelligent
ones!

The Packet Radio Handbook ,
by Jonathan L. Mayo KA3T, is
published by TAB Books, Inc .,
Blue Ridge Summit, PA 17214,
and sells lor $14 .95. It should be
available any place TAS books
are sold .

If you order e ither of these
books , be sure to tell them that
" ATTY l oop " keyed you in to
their excellence!

About all of the mail late ly has
been directed at the CoCo pro
grams published in June and Juty
01th is year. I hate to leak this, but
more is on the way, for the CoCo

" The Digital
Novice is a
wonderful

introduction to
what many people

consider a
mystical mode of
communication. "

and other co mputers as well. JUSI
make sure yO!Jr subscription is up
10 date.

There ha ve been p lenty of
other quest ion s , though, and
next month will see the old mail
sack dumped out on the desk,
rummaged through, and spread
out lor you all to see. As always.
I rema in avai lab le for your
co mm ents and quest ion s by
mail, Compuserve (75036 ,2501),
or Delphi (MAACWA3AJA,. I try
to keep up with you all , especially
the great number of you who lell
me thai when you get your issue
of 73 , the tirst place you turn
is righl here-e-tc ATTY l OOpl .

At HNR, we're not just looking to the future - we 're in the busi
ness of defin ing and managing it. In our network of labs through
out Nort h America a nd in the United Kingdom, our scient ists and
engi neers are designing the telecommun ica tions products and
integra ted office systems that will t ransfor m the way the world
will communicate tomorrow.

Senior RFEngineer
As a member of the Product -In tegrity organiza tion you will work
as a n RF Engineering Consultant to a number of HJW design
teams. Responsibilities will in volve providing expert input and
guidance to designers throughout the product development cycle .
To qualify, you must sha re our commitment to excellence in
design , have an appropriate Master 's degree a nd at least 4 years '
analoglRF design experience. Background in antenna/radio
propagation theory and EMC regulat ion is highly desirable.

If you have the qualifications, and if you enjoy applying your
Imagination and skills to team success, then plan your fu ture
with BNR. In addition toan outstanding compensation a nd bene
fits package, B~R sponsors a professional development program
unsurpassed in the industry. Our postgraduate educational
assista nce and Career Forwarding programs offer opportunities
and advance ments throughout BNR's international network of
labs . as well as within Northern Telecom . Grow with a win ning
team that provides unlimited potential for ca reer and personal
development. Join the visionaries at BNR.
AneqlJ4/ opportunity employer

Send your resu me, today to:

BNR.lnc.
Human Resources
P.O. Box D
Ann Arbor, MI48106

BNR~.

AtBNR,You
are the Future.

ENGINEER ING

12ll7.00 ppd.
1213.00 ppd.
Inl.co ppd.
149.SO PfXl.
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with
THE
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K6K> PACKET

9M .
CT1 ,
FM.
HB ,
I ,
LU.
PA ,

T"".
YJ ,

91<2.
CPo
F,
HA ,
HT.
LA,
OZ.
TF,
YB ,

6W.
CN8,
EI,
GW.
HP.
KP4,
OY,
TI.
XE ,
ZS

5V.
CEo
EA8,
GU.
HL.
KL7,
OX.
TG,
W,
ZL.

urged to encourage amateurs in
their countries to conIine routine
HF packet operations to the seq
ments of the bands designated for
RTTY and similar modes:

3) that developmental work that
takes place outside the RTTY
subbands should be confined
to one Irequency per band, with
the frequency to be des ignated
by the International Secretariat
for tntemeuonar Communications
alter consultation with the re
gional organizations. and by the
member-societies for domestic
communications alter due con
sideration of regional band plans,
international and domestic regu
la tions, and th e d esirability of
minim izing interference to sta
li on s u sing o the r mode s o f
emesion. . . ,

As you can see from the above,
the IARU would prefer that HF
packet stay in th e ATTY sub
bands, and that anything else ,
such as the STA network, be lim
ited to one frequency per band .
Unfonunately, this is in variance
with current conveonons. at least
as practiced in many pans of
the world on 20 meters. I bring this
up because these resolut ions
were one of the major stumbling
blocks to getting the ARRL to sub
mit the HF STA in the first place;
many of the prospective parnci
pants wanted more than one fre
quency on 20 meters. The final
STA wa s a compromise : the
ARRL dropped a limitation on the
number of participants, the HF
crew settled for one frequency per
band for the STA.

While I think that the ult imate
result 01the HF STA might be the
c reation 01 a new " automat ic
unattended digital subband" , it
need not overlap the cu rrent
" RTTY" subband, and need not

Packet Cauntries List
The following countries are known to be active on Packet. Addi
tional information is solicited. This information has been obtained
from Wtl RU , WD4BlW, W9ZRX , N 1DL, DU 1PO L, KB7G,
K2 AA A, AD81, H K3BCA , W3lWI , WD9DHI , WA60WM ,
WB7DCH, N61YA, VK4AHD, WA60WM , W7LHO. As of 07/121
87, the list contains 78 countries.
306, 4X, 5H3, 5N,
9V, A4, BY, sv,
C6, DL, DU, EA1,
G, GI, GJ , GM ,
HC , HH , HI , H K,
JA, KHG, KH6, KG4 ,
LX, OE, OH, ON,
PJ , PY, SM, ST,
VE, VK, VP2M, VS6,
YU, YV, ZF, ZK 1,

Further resoves: that member
societies are hereby urged to ac
quaint their members as to the
undesirable aspects of the uncon
trolled proliferation of unattended
HF store-and -forwa rd (" mailboX")
stations. "

The action at the Buenos Aires
meeting referred to above inc lud
ed Resolu tion 86-2. This resolu
tion congratulated amateurs for
developmental work in packet ra
dio, but went on 10 make some
recommendations, which are ex
cerpted below:
(8&-2 resolves . . . )

2) that member societies are

Further Recognizing: thai the
problem of controlling the content
of amateur radio communication
is mad e more difficu lt by the
availabi lity of such stations,

Resolves: that the Administra
tive Council affirms the action
taken at its Buenos Aires meeting,
in urg ing member-societies to
emphasize to their members the
importance of adhering to the
spirit and intentions of the ITU
Radio Regulations, and of han
dling only that traffic which does
conform: and

" ... the ultimate result
of the HF STA might be the

creation of a new 'automatic
unattended digital subband', it

need not overlap the current 'RTTY'
subband, and need not be limited

to one 300-baud 200-Hz
shift frequency. "

International Packet

A copy of some IARU (Inlerna
tional Amateur Radio Union) reso
lutions was enclosed in a recent
mailing from the ARRL to mem
bers of the Digital Committee. The
tARU is a collection of national
amateur radio associations: the
ARRL being a member. The IARU
has an administrative council,
which is a sort 01 executive com
mittee that meets regularly and
makes recommendations to the
tARU as a whole. There have
been several resolutions from the
tARU and from the Council that
relate to packet in recent years.
The examples below give you the
feeling that not everyone looks
forward to continued exponential

that the FCC has granted the STA
as requested by the ARRl. The
STA starts on July 7 and runs lor
180 days. The AR RL can add
more stations to the STA simply
by sending names and addresses
to the FCC. Although a long time
in gelling to the FCC, they ap
proved it in short order, and things
areon track .

Harold Pries NK6K
"21 FordAv8.
Redondo Beach CA 90278

TheHFSTA

growth of packet, part icularly on
the HF bands.

" Resolution 87-2, concerning
the relaying 01 messages by ama
teur stations: The IARU Adminis·
ueuve Council, Noordwijkerhout,
April 1987,

Reco gniZ ing : th e p rob lems
caused by the handling by ama-

Last month , I included the text teur stations of communications
of a request to the FCC for Special having inappropriate content, par-
Temporary Authorization to allow ticularly with regard to business
HF stations to run fully automated and commercia l matters,
and unattended. Although the tex t RecogniZing: the impact on cth-
of the approval by the FCC was er users of the crowded HF spec-
not available in time for this cot- trum from unattended store-and-
urrm, Dave Toth VE3GYQ reports forward ("mailboX") stations, and
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The Ollie North Show.

Lt . Colonel Oliver North has
been testifying during the prepa
ration ottnrs column. Aside from
the obvious. several things can
be learned from the hearings.
Here in los Angeles, we're gel
ling simultaneous live coverage
on ABC, CBS, NBC. PBS, and
CNN. Since the video is a pooled
source, (everyone taps off of the
same set of cameras). the cov
erage is just about identical on
those five stations; except when
the anchors j ust ify the i r sal
aries by talking over the audio.
That' s when you need a fast
finger on the remote control, to
lind a channel where the an
chor has slipped out for a t rip
down the hall. The best part of
the hearings comes during transi
tions, where one committee mem
ber takes over from another one,
e .g. , " We ll, th o se of us who
passed their bar the firs t time
know ... "

In fact , even with identical cov
erage, some networks manage to
bring the news to me quicker.
Since rm rad io-oriented (and pre
crastinatiog like mad), I compared
the various networks and found
that PBS beats all the competition
by about 250 milliseconds. The l0
cal PBS outlet (KCEl) either gets
the video direct from terrestrial mi
crowave, or they're taking one
less satellite hop. ABC and NBC
tie for second , CBS and CNN are
a close third.

I'm nOI getting much input
from the field these days. This
may be just summer inactivity, or
it may be tha i the newness 01
packet is wearing oft. In any case,
I'm going to spend part of this
month and the next saying bad
things about packet; maybe the
change of pace will sti r up some
activity.



"The HF STA (Special
Temporary Authorization) starts

on July 7 and runs for 180 days. The
ARRL can add more stations to the
STA simply by sending names and

addresses to the FCC."

be limi ted to one 300-baud 200-Hz
shift frequency. I'd like to get your
comments, and, more important
Iy, your ARRL director needs to
hear your comments . More on this
topic in the luture.

Internat ional Packet Numbers

A survey commissioned by the
lARU in 1985 was delivered at the
April 1987 meeting. The repo rt in
cludes estimates of packet users,
mailboxes, and digipeaters for
European count ries. The percent
01 pecketeers in the amateur pop
ulation ranges from a low 011 .3%
in the UK to a high of 8-10% in
France and Belgium. The UK re
ports a annual growth of 300% , so
expect bigger numbers there next
year. The U.S. estimate is 5% with
a 100% annual growth . The US
reported 380 mai lboxes, most oth
er countries repo rted 5-10, and
the UK had 24. Several reported
that a sepa rate license was re
qu ired to run a BBS. Whe re
digipeat ing is legal , none of the
European countries regard digi
pealed packets as " third party."
This list includes Au stria , Bel
gium, France, Hungary, the UK,
Italy, Norway, Poland, and Swe
den. In the U.S., stoct interpreta
tion 01 the rules do regard d igi-

peaters as thi rd-pa rty t raff ic
generators. This was one of the
reasons for the waiver to the FCC
85-105 proceeding discussed in
past columns.

ARRl Packet-Radio
Confere nce

The Sixth ARRl Amateur Ra
dio Networking Conference will

be hosted by the TRW Amateur
Rad io Cl ub and the So uthern
Califo rn ia Digi ta l c ommumce
t ions Council . The con fe rence
will be held at the TRW Space
and Technology facility located
on Compton Boulevard (between
Freeman Avenue and Aviat ion
Boulevard), Redondo Beach CA,
on Saturday, August 29 , from

9 a.m. to 6 p .m.
The actual site is the TRW cafe

ter ra just south 01 the whi te high
rise TRW administration building.
A separate dining room will be set
up for demonstrations. Demon
strators will be allowed to enter
the facili ty at 8 a.m. for set-up. A
beginner's presentation will be
given at 9 a.m. The main center-

ence will start at 10 a.m. The talk
in frequency is the W6TRW re
peater, 145.32 kHz, with a -600
kHz input.

The TRW ARC swap meet will
be located about 1/4 mile from the
main cafeteria, and personnel will
be on hand lor directions. The
swap meet starts at 7 a .m., and
runs through the morning. There

are usually 300-400 sellers at this
event . There are no commercial
food establishments within walk
ing d istance; numerous eateries
are within a short drive. Consider
bringing a box lunch.

The official hotel for this year's
conference is the Torrance Mar·
riott, 3635 Fashion Way, Torrance
CA; for reservations phone (213)
316-3636. Say you're going to the
Computer Networking Confer
ence and receive the special rate
of $55.00 (per nighVdouble occu
pancy).

The high-rise TRW building and
the area near the cafeteria was
the background for a scene on the
planet Deneva in the Star Trek
episode Operation Annihilate .
This is just one of the " only in LA"
features, so make an extra effort
10 attend.

You are invited to announce
your intent to attend by sending a
message to NK6K @ NK6K on
packet , or to 71635,1174 on Com
pu serve.

The ARRl Digi tal Communica
tions Committee will meet on Sun
day, August 30, at the Torrance
Marriott, and further detai ls will be
avai lable at the Saturday confer
ence.

See you at the conference' .
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you running voice in the Novice
band or anything in the Extra band
if you don't have Ihe license to
match.

Mode T makes itsdebut with the
RS·l0fl1 com bo . AlthOugh 15
meters up and two meters down
may sound absurd. it does work.
Like mode K, Ihe 15-meter uplink
frequencies have their particular
ncenee-onentec rest rictions .

AOBOT, or autotransponder ,
operation via AS1 0/11 has been
similar to RS·s and AS·7, but with
a few curious differences. While
listening to the RS-l 0 ROBOT on
29 403 MHz, pay attention to what
it is transmitting . If it is calling CO
and sending ·'OSU 21120 KHZ" ,
then it will be listening only on the
t 5 meter uplink. If it hears noth
ing . then it will call CO again in
about 45 seconds and announce
a new uplink frequ ency of 145.82
MHz. It cannot monitor beth up
links simultaneously. but will alter
nate betw een the two and ..... ill
spend the most lime monitoring
Ihe more active frequency.

To make contact with the R8-10
AOBOT use the following se
quence ..... ith your call inse rted ap
propnatetv: RS 10 DE WA5ZIB
AR. The " AR" at the end must be
a continuous on-cen-ctt-can-ou.
otherwise R8-10 will completely
ignore the transmission . I have
tried code speeds Irom ten to SO
words per minute . Best results
have been around 25 .....pm using a
keyboard CW generator. The RS
11 ROBOT works in a similar fash
ion but with different frequencies.
Check the discussion of ROBOT
operation in the July HAMSATS
cotumn for more oereae.

The orbit of A8-1Of l 1 has a pe
riod 01105 minutes, which gives it
an altitude of about 1000 kuome
ters . This is slightly highe r tnan
AM SAT-O SCAR-8' s o rbit, bu t
lo.....er than AMSAT-OSCAA-7 and
previous RS satelli tes.

...
29. 41-29 •• 5

29. 41 -29 .4.5
145.91- 145.95

Downlink Band

-

RS-ll

Photo A. Satellite antennas for a Fie ld Day near Gaivesfon, Texas. An
ocean view with a vertical for RS reception, a helix for 70 cm, and a
14-elemenl, crossed yagi on two meters.

.....ere being re-transmitted through
the satellite's ten-meter downlink.

For the upl ink on 15 meters,
about 100 Watts to a ve rt ical
should be sufficient. Some eater
lite chasers using three- and four,
element beams have had success
using as little as live Wails.

When using mode K on either
R8-10 or A8-11 , there are inter
esting umnanons due to HF sub
band allocations. The AS·l 0 up
link extends from 21.16 10 21.20
MHz. In the U.S., this frequency
range may be used by any class
licensee inCluding Novices. Maxi
mum power output cannot exceed
200 Wails and only CW can be
transmilted . For AS-11 , with a
mode-K upl ink of 21 .21 to 21.25
MHz, the rules are very different
Only Extra class hams can use the
segment I rom 21 .21 to 21.225
MHz. From 21.225 to 21.25 MHz,
Advanced class amateurs can join
the Extras . Single sideband can
be used on A8-11 if you have the
appropriate license. Don't let
slOppy operating procedures find

...

21.21-21.25

Uplink Band

21.21-21.25

21.21-21.25

21.21-21.25
145. 91-145, 95

21.13 and 14.5. 83 up, 29.453 down

T

A

KT

KA

Wode

K

1987, HAMSAT column. Although
the bands presented lor each sat
elli te mode .....ere correct , the exect
frequencies used are consrcer
ably different. Fig. 1 is a list of the
new frequencies for the A8-1Ofl l
combination . Modes A, K, and T
have all been operational, and the
ROBOT auto transponders have
logged many contac ts since
launch.

Mode A is the standard t.....o me
ters up and ten meters down that
we 've been familiar with since
AMSAT-oSCAA--6. The AS 10fll
mode A Iransponders are non-in
verting. II you transmit a signat
high in the uplink passband using
upper sideband, you will come out
high in th e do.....nli nk passband
with upper sideband.

The transponders are also very
sensitive. Som e stations have
been able to achieve reliable
sideband contacts using only ten
Watts to a Aingo Ranger omni
directional, two-meter antenna .
This was not always th e case
..... ith the previous group of RS
satellites .

Mode K was unsuccessful on
previous ISKAA satellites from the
Soviet Union. Mode K uses 15 me
ters up and ten meters down. Like
Mode A, it is non-inverting and
sensitive. On several occasions I
have heard stations in the as-t t
downlink passband who had no
idea they .....ere being heard via
satelli te. They .....ere using stan
dard E- or F-Iayer propagation for
their shortwave OSOs, but also

...

29.36-29 . 40

29 ,36-29. 4.0

29, 36-29.4.0

29.36- 29. 40
145 ,86-145,90

14.5 .86-145. 90

Downlink Band

Fig. 1. Frequency plan for R-101" .

September, 1987

145. 857, 145, 903

RS-IQ...

21.16-21.20

Uplink Band

21. 16-21.20

21 . 16-21 ,20

145 .86-145.go

21. 16-21.20
145, 86- 14.5 , 90

AMSATS
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Beacons :
29 ,357, 29,.03,

Robote (autotransponders) :
21.12 and 1.5 .82 up, 29 ,403 down

K

KA

Vode

A

KT

Andy MacAllister WA5ZIB
2310RomayorCourt
Pearland TX 7758 1
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So What's Up?

A chart of proposed RS-l0 fre
quencies appeared in the March,

NEW SOVIET HAMSATS

They 're up! On June 23rd . RS·
10 and RS·11 became our newest
amateur radio satellites. They and
the primary payload. COSMOS
1861, appear to be doing well.
Thanks to th e etto rts of many
launch-watchers and amateur sat
elute enthusiasts around the
world . info rmati on concerning
AS-tO and A5-11 was available
within just a day or two alter
launch. We are still learning more
details about their operation and
use through monitoring and from
Russian publications .

AS-10. AS-11 , and COSMOS
1861 are actually all on the same
spacecrah and presumably are
sharing the same power system.
The Soviet news agency, TASS,
said COSMOS 1861 is intended to
work within the space navigation
al system to determine the posi
tion of the USSR's sea·going ves
sels and fishing fleets anywhere in
the world. The system resembles
the U.S. NAVSTAR Global Post
tiOning System.

The navigat ional aemues of
COSMOS 1861 might be used by
UA3CR during the joint USSR
Canadian Polar Expedition next
winter.



Fig. 2. Kelperian element set for RS- 10111 (COSMOS (861).

8JIJA8>lo187Ql(1(. 81 . 87184 18. :52 WA:5l1B AU. F I NAU.'l'!
I T T[JJI( A ... ILE. arr 1 F INAU.'l' BOT floE IIU88 CUT KI'!E! T3!

operation was much better in '87
than in '86. II any of you set up for
F-Q-12 mode JD at a remote FJeld
Day site, I'd like to know about it! It
is one thing to get a satellite sta
tion together or a Packet station
on line, but mode JD is just a bit
much for a trip to the woods.

AMSAT-OSCAA· l0 provided
great OX along with many state
side contacts. AS-1 Qand 11 were
available lor use even though they
had been in orbit only four days.

A typical Field Day satellite sta
ucn shouldn't be very complex.
Ours included a home-brew, ten
turn helix lor 435 MHz erc e 14-e1
ement crossed yagi for 145 MHz.
The antennas were mounted just
high enough to clear the ground
by a few feet when aimed at high
elevation angles. For the AS ten
meter downlink, a simple ground·
mounted vertical with a MOSFET
preamp provided ample signal
levels lor easy listening. The new
AS transponders have five-Wall
outputs and are quite loud .

Our rad ios included a Yaesu
FT·726A with a two-meter GaAs
FET preamplifier lor A-Q-10, and
an old HF rig for AS reception . We
had an ICOM IC·271A and IC
471A at the site, but Murphy QOt
into them while I wasn't watching .

Even taking into account the dif
ficulties, this year 's Field Day was
one 01 the best for satellite enthu
siasts. With Phase 3C scheduled
lor launch ear1y next year, Field
Day 1988 could be even bette r.

Updates

A lew notes on general satellite
activities are in order belore I
head back to the shack:

- AS-S and AS-7 will have lillie
or no eclipsing in August or the
lirst days of September. If there is
any lile left in these veteran
spacecraft, we'll find out then .

-A-O-l 0 will be experiencing
poor sun angles toward the end of
August. It will once again enter a
period of hibernation in Septem
ber and October. Check the AM
SAT nets and publications lor
schedule changes .

. F-().1 2 BBS experiments will
continue, but I am expecting a sta
ble schedule of modes JA, JD,
and D (recharge) soon. We have
hoped for a schedule lor almost a
year. With the success of recent
BBS ertcns . perhaps the right
time has arrived .

. AS-1Q and AS-11 are likely to
have a schedute we can report
here next month . Modes A, K, and
T via the new Soviet HAMSATI
COSMOS combo has exciting
possibilities. Give them a try! .
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Field Day

Even without mode JA, satellite

versions of the on-board software
can store only 50 messages, the
list 01 users is impressive, with
cansqns from all over the wor1d.

Due to schedule constraints 01
the JAMSAT engineers, F-Q-12
was not available lor mode JA, the
analog mode, during Field Day.
Although this disappointed many
would-be users here in the States,
it provided needed BBS air ume
lor software tests, BBS and exper
iment days will likely occur on
weekends, whi le recharge- and
mode.JA operation witt be sched
uled during the weekdays.

.....
_3DTO
\It('lI l K
len

Fig. 3. A sample of F-D-12 BBS activity ,

Obj ect:
Int'l Design&tion :
Ele/lent Set :
Ref . Epoch (Year):
Ref. Epoch (Dar):
Inc1in&tion:
R,A.A.N:
Eccentricity:
Argument of Perigee:
WelLtl Anom&ly :
Wean )lotion:
Decay
Ref . Orbit :

8J IJA8~lIB.FO- I2"JA8- 1 ... lI bo>o ...... . 1 .81
l.Iae H c_nd f or- .-l p

8JIJ AS>WA:5lIB. JAS )
8JIJA8 >WA:5IIB.++ A~_ i l _b l. c~.nd. ++

8J IJAS)BEACON .JAB-1 AA 871.'184 22.... :58
238 503 0:51 00 1 713 e16 887 862 883 33
047 H2 Wli 6 28 034 031 ~ 034 6087 HI
784 6" 783 784 oo~ 676 92:5 7':51 __
.18111 I " _ I " _ ..I III 111 _

8J I J A8 >lolA4EJ R , TO?
8J IJAB).,A4EJR.SUBJECT?
8J IJAS~EJR ,Ent ... t.~ t . ( CF't ) . ( CF't ) t o end .
8J IJAB >lolA4EJR . END

8JIJAS>loI8]gQ(,
... 81.1'84 18 ,37 "~IPl'l KA9LNY
Ell . _ DD'oIT slYE U" ON P9I( J«lW~ !

8J I JAS >lolB7 Q1(I( ,
NO. DATE UTC
1036 8 718. 13.49
83:5 8 718. 13,46
1034 8 7 184 le. :59

F • LI. t I.t••t 110 file h• • d... .
FI • LI.t .11 fil. h• • d....
H • Sh.,.. thl . _ ••Q.
K( n ) , 1(111 • fil. nu.o ed (n>
Ft( n ) • R_d • f ll. n ee1 ( n )
.. , .... It•• f ll.

8J IJAS)BEACON,JA8-1 .. 87".'''84 22. 41 ...
_ t l bo>o . ".1 1 .01 • •
Soft..... 1....:1ed " t 87187"84 . 113,"
_ J D Tr __i tt.....III be tOQQ l ed ONIOFF
....... V t..a hour. u e i n Q thl. ~h.

8JIJAS~JRIJAB )
SdIJAS-.EJR,
8 16 87184 2 1 .36 l 50 1T AU.
101'lI 107184 21 .32 150IT AU.
81 . 87"84 18,:52 MAOll . AU.

HAMSATS column in the July is
sue 01 73.

WB51PM and VE3JF were the
first in North America to connect
to 8J1JAS on board Fuji-oSCAR
12 and leave messages in the
system . G3AU H, designer 01
the most wide ly-u sed F-O- 12
modems, was the first non-Jap
anese station to work the BBS.
Fig . 3 presents an example 01
what you might see on a typical
F-Q-1 2 mode JO BBS pass.

White the satellite is running
BBS software, it will not act as a
digipeater. It will support access
from more than one station at a
time, but operations are slowed by
heavy loads. Although the ear1y

Fig. 2 shows an "element set"
thai will allow you to update your
tracking program lor AS-l0/l1 .
This set will be good lor a lew
months at least, due to the stabili
ty of the orbit. Check the AMSAT
nels for updates.

For modes A and T we can ex
pect excellent coverage 01 North
Amer ic a , wh ile those in the
northeast will have access to Eu
rope on approp ri a te passe s.
Satelli te chasers to the west can
expect good access to Alaska and
Hawaii .

For OX work, mode K may
provide some exciting surprises.
Since two shortwave bands are
used for both the uplink and down
link Irequencies, line 01 sight isn't
the only propagation mode that
can be used to make contacts
through the satelli tes . When con
ditions are right for long distance
F-Iayer propagation on ten me
te rs. the same will likely be true for
15. If AS·l0 or AS-l1 is in mode K,
and you can hear the ten-meter
downlink, you can probably make
contact through the transponder
regard less of the satellites' loca
tion. We will be hearing of many
new OX records via Iow-earth-or
bit satellites while AS-l0 and AS
11 are in the sky.

The AS-10111 integrated sys
tem of transponders and AOBOTs
is part of a package called BATK,
which stands lor " Equipment lor
Aadio Amateur Satellite commc
nicaticn." It was buil t at the 'ret
olkovskiy State Museum 01 the
History of cosmooeuucs in Kalu
ga, USSA . 1t is likelythat lhe mode
designations K and T stand for
Kaluga and Tsiolkovskiy.

The team responsible for our
ierest Hamsals was headed by
Aleksandr Papkov and Viktor
Samkov. Papkov began his eater
lite construction activities by
building the telemetry systems for
AS-l and AS-2. These satelli tes
were launched in 1978. Garbled
telemetry can still be heard occa
sionally from AS-l on 29 .40 1
when the satelli te is in sunlight.
Papkov's organi zation has been
responsible lor several AS and
ISKRA spacecraft.

No details have been available
concerning AS-9. It has prObably
been shelved pending a future
launch.

885 In Orbit

The long-awaited Japanese
Packet bulletin board in space
became available for general
use above the U.S. on June 21 st.
Detai ls of its operation can be
found in the Packet column and
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mounlin&b' aeketo. all ,ta;nl= hardw a re a nd a high powe' balun

MOIIUN "" I"' rforma"e~ on a Mulr 'N~J ""am i' yours when y"n n,,,v~ up '0 Sommer,
'he la'l beam you 'll have to b"y .W~ ""!icv. Sommer is your "" ' l llnh"nna value when
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~lnn<onts on ALL bands.
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#1 Source of PACKET Info

Why You Should Subscribe!
Read what our subscribers say!

- -

For Computer ists and Amateur Radio

r------------------,
I Mail to: I

Circulation Manager '0':

I I70-t Sam Drive I
I Birmingha m, AL 35235 I
I (l OS) 854·0271 I
I Na ne I
I Calt Slgn I
I Address I
I City St_ZIP I

Date'lu~::::::::::::::::::::::::::::::::::::::::::::;::::;::::;:; II Si~~tureL ~

C1RCl.E 11 ON READER S£JlV1CI. CARD

I ·Your magazine is the finest innovation lhilt I have seen ;n
radio since /953 - except ... maybe the all-solid state transceiverrarl SOltl'SZ, W81'Vr • ...have most certainly received m

~
neys worth in sof lwllre. .. M ichael RCRan , KSWRH • •..yo
lie fo und a nice niche for CTM in packet... you have

eUing isuerested.: C harlie Cu rle, AD~F' Chatta nooga
, :-; • The packLI computer illjo CQf1l1il1ctd me to subscribe. John
Skublck, K8JS • Enclosed is my check: for renewal 0/ m~
~ubscriplioll. I l:flpy 1M do""l1 to earlh arld homey style 0/ yo,J
',nagaz;"!!' and the IPIa1IJ [lIIe conpsaer anicies.; And}
Kostorck. Lakewood, on . I was bolh pleased and dismayed

~pon becoming acquaink d wilh your magazine at IlAM.cOMj r. c.o:,T, ,,Hc,u
E
- · ·'Ao· '''M·· 'Eo"oR",'C" 'AolooJNu' ·O,uR·".·G· ·."N·ruA·· 'L'o;:",

r 'eaud tlull J discovered your magazine - dismayed that / djdnj
[ong before rww. lIil1 Lat han, AKSK • ...CHI gives I :
~1Il'S1 coverage to packrt radio l hal I have seen in any of I , ~
I omputer or amateur radio magazines. I I would appear lhat CTA ~

"IS just the right blend of packet amaleur radio articles an .:.
omputer articles. Harry Slcgfr fed, K2~U' • Of the three I/ A :

•agannes f received each month QST. 73 and ClM, ClM i :
M only one I read from cover to cover and carry with me durin :
my Iravels abroad. Most of 1M time it remains in that countryl :
) Iuck Rn erst K.t"HT • :

•U.s.A.$l 8.00 1 Yr • SIO.00 6 Months (Limited
OfTt'r) $33.00 2 Yr - ~8.00 3 Yr
Mexico & Canada $32.00 1 Yr (Surface)
Other Countr ies (Air) $68.00 (Surface) S.u.OO l Yr

"< .."" ' v
Permanent Subscription $150.00

Sam Ie Co ~. $3.50 • Back Issues $..l .50
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the contest oper
ator ab ided by the

contest rules,

Rules, Forms, Ent ries

Forms are available from the contest commit
tee. Send an SASE to: The National enamor.
onships, 2665 Busby Road, Oak Harbor WA
982n.

Send For Your
National Championship

Entry Forms Today

The National Championships
2665 Busby Road
Oak Harbor, WA 9B277

Entry Deadline

Ent r ie s mus t be post 
marked and forwarded to the

contest address below no later
than October 20,1987.

Penalties

A pe nalty of one multiplier point , be fore
averaging , will be assessed for each dupli 
cate contact count on the same band and
not discounted by the contestant on his/her
entry.

Awards

A minimum of 250 csos must be worked to be
eligible lor awards. Awards will be issued to the
operator with the most ponts in each Call DistriCt
and U.S. State . Plaques will be issued to the
Nalional SSB Champion and National CW Cnam
pion.

The CONTEST OPERATOR OF THE YEAR
TROPHY will be awarded to the contester with
the highest combined score for the two
contests. _

Disqualifications

Contestants nOI following the band-switch 
ing requirements will be disquali fied, Stations
falsely repo rting antennas used or falsely
reporti ng output power will be disquali fied .
Scores requiring more than a 3% scoring adJust
ment due to duplicate contacts Of scoring errors
will be disqualified. Contest committee decisions
are final!

{

\

At no
time from
0000-21 00
UTC may you work
the same band dur
ing two consecutive
time frames. At least one
time frame must pass before the same band can
be worked again. From 2100-2400 UTConlymay
stations swilch to any band as often as they like.

E,,;Change

All stations musttransmit RS(T) and U.S. State.

aso Points

10 aso points per valid aso on 10 or 160
meters. 5 aso points per valid a s o on 15, 20,
40, or 75180 meters.

Multip lier perms

1 multiplier pointfOf each stale worked on 15,
20, 40, or 75180 meters. 2 multiplier points lor
each stale worked on 10 or 160 meters.

Multiplier Average

Mult iplier average is determ ined by totalling all
multiplier points and dividing them by the number
of bands operated.

Antenna Multiplier

3 Antenna Multipliers for each band worked
with a wire antenna design or ventcer antenna.
Antennas must be fed with a single feedline and
not be in a phased configuration. Ouads are not
considered wife antennas!

2 Antenna Mult ipliers for each band worked
with a ouc-, tri-, or quad-band antenna fed with a
single feedline and not in a phased configuration.

1Antenna Multiplier for each band worked with
an antenna not specified in the previous two cere
gones.

Note that more than one antenna may be used
on a band but only one antenna maybe used ata
lime .

Final Score

aso Points x Multiplier Average,,; Antenna
Multiplier = Final Score .

Contest Entry

Entries must include a separate log for each
band worked, a summary sheel itemizing asos
per band , aso points per band, multipliers per
band, antenna multipliers per band, and total ac
cumulated score. enues musl describe antenna
used on each band and sign a declaration that

CW: Sept em ber 5,1987

SSB: September 6, 1987

CHAMPIONSHIPS·

For the first time ever, the " Little Gun" has a
chance to become a National Champion! The Na
lionalChampionships navebeendesigned 10 rec
ognize the Contest Operator ot me Year. Unlike
other events. they single out the best Contest
Operator in the USA, f10I just the station with the
biggest hardware investment!

There will be a National Sideband Champion
and a National CW Champion. The combination
of these two contest scores will determine the
Contest Operator altha Year .

Contestants, analyze your band plan . Do not
lake these events lor granted. They are, without
doubt, the most complex stress-Iesting events on
the bands today. II you understand the rules,
you'll recognize "traps" strewn in your path. Be
ing laxcould spell your doom.Shouldyou workall
bands? How doyou maintain yourQSO rate with
out sacrificing your multiplier average? Should
you be using the monobander? What happens
when you switch (0 10 or 160 meters fOf the 10
point aSOs? It's up to you, the Operator, to do
what's best for you!

EXTERNAL AMPLIFIERS ARE PROHIBITED .
Run barefoot (up 10 200 Watts maximum exciter
output power) Of your entry is disqualified.

Contest Dates

The First Annual National CW Championship
Contest is at 0000-2400 UTC on September 5.
1987.

The First Annual National $SB Championship
Contest is at 0000-2400 UTC on September 6,
1987.

Eligibil ity

Open to sing/e-operalor stations within the 50
U.s. Siaies on/y. A station must be capable of
operating two or more bands: there are no sinqle
band categories, Eligible bands include 10, 15,
20,40,75180, and 160 meters.

Miscellaneous Rules

Stations may operate only 1S hours of each
24-hour contest. The same station may be
worked once on each band. For stations suomn
ting a contest entry, edema/amplifiers are slnct·
Iyprohibited .Exciter output must 001 exceed 200
Watts .

Mandatory Band Switching

This rule separates the men from the boys.
Read it over several times, as it is the toughest
rule 10 interpret. Be sure you understand it! Viola·
tors must be disqualif ied and their entries pro
cessed as cheCk logs.

stereos submitting an entry must operate only
on a single band during the following time frames:
0000-0300 UTC, 0300-0600 UTC, 0600-0900
UTC, 0900-1200 UTC, 1200- 1500 UTC, 1500
1800 UTC, and 1800-21 00 UTC. In other words,
you must establ ish a bandwilhin a time frame and
cannotmove from that band until the next frame.
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ARTER'N'BUY

No discounts or co mmi ssions are avaitable. Copy must be received in
Peterborough by the rilth or the second month preceding the cover date,
Make checks payable to 73 Magazine and send to; Barter 'N' Buy, 73

Bart8f 'N' Buy adveft lSlng must pertain 10 ham radIOproducts or services.
i Individuat (noncommercial) •• ••• . _•••• • . • • . , • • • • • .. 25, per word

O Commerelal . .. , •••••• . " , •••••• ", •••••• . " ••••• . 60, per word
Prepaymen t required . Count only the words in the tea Your address is
free. 73 cannol verify advertislflg claims and cannot be held responsible
lor claims made by Ihe advertiser. l iability will be limited to making any
necessary cceececos in the ned available issue. Please print dearly or
type (double-spaced).

58-220 OWNEASt- Enhence perfor
mance-add new features. 11 step-by
step mods which include: tuned-inpul
6- and 160-mel8f opera tion , heavy-du
tv POW8f supply mods, full OSK opera·
lion, solid-state bias control . and many
more. Source of parts included. One
time 50% rebate for new mods subrmt
ted and two free updates. 10 pages 01
tech info on the 3-SOOZ. Order today
$1 0 per copy plus $ 1 postage . SASE

1987 " B LOSS OML A ND BLAST "
Sunday , September 20. 1987. Wnte
" BIaSI," PO Bo x 175, SI , Joseph 1.11
49065. BNB569

CARDS, Free samples Cards printed
on glossy wh ite stock. Ken WA9HGE,
1075 W. 11th Street. Hobart IN 46342.
BNB574

THE ORIGINAL HAM SACK. Deluxe
sott padded case lor all popular hand
helds, Three ZIppered compartments
lor rad io, antenna. and eccessones m
cluding some spare battery packs, Belt
loops and detachable shoulder strap.
Tough Dupenl ccrcura'' nylon. We are
hams and we knew you will like this
case, Full refund guaranlee. $12 .50
incl udes shipping. Frank & linda Reed
KC1DM & N1EUA. 15C Daniel Web
ster Dr., Hudson NH 03051. BNB580

CUSTOM LEATHER RADIO CA SES
lor all makes of HTslscanners. Free
tnto. Alexander, Box 1556, Kitchener
OntariO N2G 4P2 Caneda. BNB577

R-390A Receiver: $115, electronically
complele, repairable (government--re.
moved meters, operation unaffected) .
R·390A Parts: Info SASE. Mint military'
spec pull -out 12AT7 , 6AG5, 6AL5,
6BM: $l 51ciozen. CPRC-26 six meter
FM transceiver with crystal , handsel.:
$22 .50. $42,5Oipair. Add $4.5OIItem
shipping except R-390A, shipped c0l
sect . Baytronics, Box 591 , Sandusky
OH 44870. BNB564

each. Cells lor BP 2-5&7 $2 .40 each.
vaesu FNB·2 " Clone" Pack $22 .95
each , PA residents add 6% . Add $2.00
S&H/order. Others available, write :
CUNARD ASSOCIATE S, R.D . 6, Box
104, Bedford PA 15522. BNB557

HAM RADIO REPAIR. all makes, all
models. Robert Hall ElectroniCS. PO
Box 8363, San Francisco CA 941 28
(408)-729·8200, BNB558

NJ _NJ_NJ _NJ_NJ_NJ_NJ_

NJ-FINALL YI! A ham-SWL-CB
scanner store in N.J_ oscocm grand
openlflg poces. Top performing radIO
systems for every budget. New l a-me
tee and VHF/UHF rigs, Antenna see
ceuets. ARR l , Astatic, Azcen. B&W,
Belden, Bilal. Butternut , Clear Chan
nel. Daiwa. Diamond. Kenpro, Ken
wood, KLM, larsen. Mirage . Nye. San
tee, Sanyo, THL. vaesc. weu. mudl
more. Open M-F 10 a m.-9 p.m., Sat.
10 a.m.- 7 p.m. Have Qualified repair
racility, Abaris Systems, 276 Oriental
Place. lyndhurst NJ 07071 (201)-939
0015. BNB560VIDEOCIPHER DESCRAMBLING

MANUAL- 115 pp.--$27.45 ppd. Oa k
Orion- n pp.-$22.45 ppd. Satellite
catalog $2 .MICrotroniCS, PO Box 251 7
L., Covina CA 91722. BNB513

HDME·BREW PROJECTS LIST.
SASE WB2EUF , PO Box 708 , East
Hampton NY 11 937. BNB509

DEAD BATTERY PACK??? N,Cd
cellslinsertslpacks . AAJAAA $1 .50 (WI
Tabs $ 1.65). 112A A 1.2V1250mAh
$1.85. 213AF 1.2VI450 mAh $2.40,
man y othera . ICO M B P-3 Ins ert
$14.95. Yaesu FNB-2 Clon e $22.95,
OR: Mail your pac k 10 us lor a Rebuild
Ouote. II you don't accept- we return,
NO CHARGE ! In PA add 6'1t1 . Add
$2.00 $&Hlorder. CUNARD ASSOCI·
ATES, R.O, 6, Box 104. Bedlord PA
15522. BNB557

SMART BATTERY CHARGER for gell
cells or lead acid batteries, by Warren
Dion W1BBH. See June 1987 OST
Magazine for circuit details. Complete
kit , nothing else to buy, only $49.95
plus $3,50 sfh, Order " ISO-KIT, A&A
Engineering, 2521 West La Palma,
Unit K, Anaheim CA 92801 (714) 952·
2114. BNB531

NICd BATTERIES AAJAAA $1 .50 (W/
Tabs &1.65) each. 7-eel1 replacement
pack to IiI ICOM BP-3 case $14.95

HAM LICENSES SUPEAEASY. Cut
exam preps 50%. All classes. Free cat
alog SASE . Bahr. Dept. 73-5, 2549
Temple . Palmbay Fl32905. BNB517

COMMODORE CHIPS . Author i zed
Distr ibutor , Faclory Fresh . • 6525/
65 10-59.95, .6581-$12 .85• • 6567
$1 4.75, #870 1·$7.25, PlAl82S100
$12,50, 901225122612271229-$ 10.95.
and m any oth ers ... .. · TH E CO M·
MODORE DIAGNOSTlC IAN .' ·S6 95
plus postage. A new way 10 fix Com
mod or e c o m p u t ers. O v e r 3000
sol d....Heavy Duty Power Supply for
C64-$27.95....Call Toll Free (BOO) 248
2983 (outside NY) or (914) 356-3131.
Kasara MlCrosystems. ioc.. 33 Murray
Hill Onve, Spr,ng Valley NY loon.
BNB529

ELITE + CODE PROGRAMS. APPLE
II t /c/e/GS . C· 641128, 37 mod es.
Graph ics : w orec-ocesscr: Menus:
Lessons: Speed Tec hniques: Dri ll ,
Pract ice. Prinl, Teach. View Modes; 1_
100 WPM, Vaflable Sound. Character,
Word Spacing : and more, $4995.
Check/MO COD's add $2. Other Ver·
sions $14.95-44.95. $3.50 Demo Disk
gives $2 011 next purchase . Write:
LARE SCO. PO Box 2018, 1200 Ring
Road , Calumet Il 60409 (312) 891
3279, BNB507

cnece. Phone Bill Slep (704) 524-7519.
Slep Electronics Company, Highway
441 , 0"0 NC 28763. BNB494

POST CARD aSL KIT-Converts post
cares. photos to aSls

'
Stamp brings

circular. K-K Labels, PO Box 412. Troy
NY 121814412. BVNB498
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FIND OUT what else you can hear on
your general-eoverage transceiver or
receiver. Join a shortw ave radio lislen
iog club. Complele informatlOfl on mao
jor North American dubs and sample
newsletter $1. Associat ion 01 North
American Radio Clubs, PO Box 462 ,
Northfield MN 55057. BNB464

PLATE TRANSFORMERS FOR AM
PliFIER BUlL.DERS OR REPLACE
MENT, Gensel PIN 27 1-107forModeis
903, 913A 2/6-meler 500W VHF linear
amplifiers using 4 x 150 or 4C x 250B,
bridge rect ified 1650 VDC at 400 mA,
size in inChes 51/4 L x 4 1/2 W x 4 1/4
H, new, price $37.00, plus UPS ship
ping 18 tbs. Jennings USC L-1ooo vee
uum variable cececto-s. 10 through
1000 pFO a t 5OOOKV, With gear dnve
train and mounting bracket, Perled for
that linear amplifier or tuner $69 .50
plus UPS sh ipping 6 lbs. Have quantity
immediate shipment. VISA, MC, or

WANTED: Old Western Electric. RCA ,
Telefunken, McIntosh. Marantz. Oyna·
co. Tanrooy . Altec-tubes. ampllfl8rs.
speakers, Maury cere. 11122 Atwell,
Houston TX 77096 (713)·728·4343.
BNB479

LEARN CODE on your IBM PC (or
compatible) . Commodore C&U128. or
512K Macintosh. CODE·PAO takes
you Irom no knowledge 10 proficient
copy, Specify computer. $10 plus $2
ean. Trio Technology, Dept . 861 , PO
Box 402. Palm Bay FL 32906, BNB490

rig . Select the best from 14 years 01
genuine top-raled Fox-Tango Newslet·
ters by using our new 32-page Cumula
t ive Index . Only $5 postpaid (cash or
chec k) with $4 rebate certificate cred
itable toward newsl etter purchases, In
cludes lamous Fox-Tango Filter and
Accessories l ists. Milt toeeos N4ML.
(Edllor), Box 15944-S, W , Palm Beach
Fl 33416 (305~9587.BNB448

,------ -- --- -- -

I

I

I

I

I

I

I
I
I

I
Magazina, WGE Center, Peterborough NH 03458,L _

a s u ic crcee. Variety 01 styles. coIots.
card stock. W4BPO o s ts. PO Drawer
OX,CordoYaSC29039 BNB260

O SL. CARDS-loOk good with lOP
quality printing. Choose stand ard de
signs or fully customized cards. Belter
cards mean rTIOfe returns to you. Free
brochure, samples. Stamps appreciat
ed . Chester OSls. Dept. A, 310 C0m
mercral, Emporia KS 66801. BNB434

XERO X MEMORY WRITER- parIs.
assemblies. boards, manuals. Free
help with service problems. W6NTH.
Bo. 250. Benton AR 72015(501 ..rrs
0920. BNB404

HAM TRADER YELLOW SHEETS. in
our 24th year. Buy . swap. sell ttam-ra
diOgear . Published twice a month. Ads
QUickly circulate-no long wilt for re.
suits , SASE for sample copy. $12 for
one year (24 isslJeSJ. PO Box 2057.
Glen Ellyn IL 60 138-2057. BNB412

YAE SU OWNERS- Hundreds of moo
ifica tiOns and improvemenls for your

THE DX'ERS MAGAZINE. Up-Io-date,
in forma tive. interesling, Compi led and
edited by Gus Browning W48PD, OX·
CC Honor Roll CertifiCate 2-4 Send
lor Iree sample and subscription inlor·
mahon today. PO Drawer OX, CordoYa
SC 29039 BNB261

MARINE RADIO: Marconi CanadaCH
125 syntheSIZed AWSSB transcerver ,
22 channels on 4, 8 , and 12 101Hz, 125
Wa lls , 12V oc. Never used, list $1.995.
asking $1,495 . Stu Norwood, 70 Al e,
202 North, Peterborough NH 03458.
BNB047

MILITARY TECHN ICAL MANUALS
for old and obsolete eqUIpment. 80
page calalog, $5 . Mililary Technica l
Manual Service, 2266 Senasac Ave.,
l ong Beach CA 908 15. SNB04 S
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lor into. Bob Kozlarek WA2SOO. 69
Memorial Place, Elmwood Park NJ
07407. BNB581

MORSE CODE COACH-IBM PC, 32
lessons included . create and save
more . Random code groups also.
Novice 10 Extra speeds. Practice at 16
wpm rate spaced to speed. or test at
speed. Menu.(jriven with Help. Basic
source included. Send $15 lor Iloppy.
G. Leedom K86NKC. At. 5. Bo_ 441.
Chippewa Falls WI 54729 BNB585.

COMMODORE REPAIRS. We are the
largest S8Mce center in the coontry
and """ repa ir your Commodore com
puterwilhin 3104 days. (Our prices are
low: e.g.•C6-4-s39.95). New ROMs just
received lor updating C128/1541, A
MUST,C64 Power Supply $27.95, Call
Toll sree (BOO) 642·7634 (Outside NY)
or (914) 356-3131. xesere Microsys·
lems, Inc., 33 Murray Hill Drive. Spring
Valley NY l09n. BNB587

WANTED: Lalayelle PrivaCom 3C .
525,625. or GE 5813B, RADIO. 2053
Mohave Or .. Daylon OH 4 5431 .
BNB589

CHRISTI AN INVESTIGATOR NET
Write N9FAQ Blau. 1127 West Hwy 20.
Michigan City IN 46360. Three stamps.
please. BNB590

STAM p·COllECTING HA M waniS
forieg n $lamps a nd S1amped en
veccee. Donna Kappenman KEeHP.
516 Melrose. Souilt Fans SO 57106.
BNB591

WANTED: Mihtary rad ios and related
equipment. Circa: WW II. Command
and Field Issue. AR C·2 , BC375 ,
BC223, Etc , Complete Collect ions or
Single Sets . ccraect KAmON; (617)
396-9354 or wrile: 501 Myslic Valley
Pkwy. Medlord MA 02155. BNB595

CONTESTERS' Send in you r log SCOfe
wit h general purpose contest entry
lorms. 70 spaces. $1911 00, DOSI paid.
Freeinlo: Mr. Moist, Box 2143, Elko NY
89801 . BNB598

ANTENNA S- G 5 R V «n $29 .95 .
KT5BA Mult i·Band Anlenna 160M·
10M Only $49 .95, Antenna Acces
sories. Aol ler Inductors. Bal-Feed hne,
ccenerCable Weather Boot kit $9.50
+ MUCH MORE' To Order Call (805)
646-9645; For Catalog Write Kilo-Tee.
BOlt 1001 . Oak Vie w CA 93022 .
BNB599

FOR SALE: JVC MODEL KV350 3/4.
inch reel to reel video recorder . New.
never used. Ser ial number supplied
upon request. $5-00. Jerry Lehman, 20
North 16. Terre Haute IN 47802 (812)
232-2024. BNB600

ALUMNI OF LOUISIANA STATE UNI
VERSITY. please write Doug Hensley
WJ5J , 5054 Holloway Avenue. Baton
Rouge LA 70808 . BNB601

MINI AM ORPHOUS SOLA R MOD·
ULES work in rooml ighl! Use as micro
power supply, small battery charger.
sensor. Convert battery calculator to
light, maintain memory batteries. 1 1/2
V size: 91JA indirect roomlighl to 5.75
mA direct sunlight. 3-V Size: 101JA indi
rect roomlighl lo 3-1 /2 mA direct sun
lig ht . Wholesale cost : $1.05 each
1-112-V size and $1.75 each 3-V size
plus $1 lIa! sh ipping charge. Frank
AJeltander K6UUU, 540 Discovery Bay
Blvd,.Byron CA94514 BNB602

GL-500 SSB WITH POWER SUPPLY,
mike. swr bridge HK AM·2. Original
bolt with manuals $150.00, Shipping
not included. Bruce B. Adams Wl UPB.
66 Lakeview Road , Lincoln AI 02865.
BNB603

HJ-4 COLLI NS IN TABLE TOP RACK
AND PANEL-Excellenl Condilion
C rys tal F i lter General Coverage.
$150.00. $hIpping not included. Bruce
B. Adam s Wl UPS. 6618keview Road .
lincoln RI 02665. BNB604

DIGITAL AUTOMATIC DISPLAYS for
FT- l 0l 's . TS·520 ·s, Collins , Dra ke ,
Swan. Hpath. and all others. Si_ 112·
inch digits. 5-inch wide by 1 1I4-inch

melal cabinet . Send 52 00 lor informa·
tion . Receive a $30 .00 discount In
dudes accuracy comparisons of the
simple ··BCO" and c ttset (May 73)
readouts. found in new radios. against
our " Calculal ing Frequency Counler"
reeeeots Please be specif ic . GRANO
SYSTEMS, PO e,» 3377, Dept. A.
Bla ine WA 96230 . BNB605

EASY CODE FROM THE OLD MAg.
TER. Beg inner 's 9O-minute learni ng
tape $10. 6O-minute pract ice tapes,
any speed $8. Specify , The Old Mas
ter , Bolt 2901 3. Atlanta GA 30359
BNB606

TUBESALE. New, Used.Old . Current .
25c and up. File ad or send list lor
quote. Ted Youngman, 2225 Vigo St. ,
Lake Station IN 46405. BNB607

COMMODORE 128/64 OW NERS
Pass your Code Exam! Novice Ihrough
Eltl ra . Random OSOs, Random
Groups. More Ham Programs Avail
able. 12-Volt power supplies for VIC
20. C-64. C· l 28. and lie. 12-Voll Moni
t o r s . S e n d fo r f ree flye r. THE
PEGASUS PROJECT, PO Bolt 10079,
Fairbanks AK 99710, BNB606

BEAM HEADINGS, YOUR aTH to 500
locations, In protective covers suitable
'or binder, $5.00. NW2J , 1529 Sunset
Road . Caslleton NY 12033. BNB609

Need Quick
Turnaround

on CRYSTALS?

ASSOCIATED RADIO
8012 CON SER BO X 4327
OVERLAND PARK, KAN SA S 6 6204

VI SA - Me
AME X-OISC .

Try Our E.O.D.
(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY

PWS Low Prices!

'lbu benelrt jnm 21 years oi
marufach.1lg QUa~ty crystals
b' IlliJslry. nl*tary services.
race amll!ll'S. CllIll!fl b.nl
oY1d expel. Ie res

i:I Get Free Catalog

Cal II' Write

JAN CRYSTALS
p.o. Box 06017

Ft. Myers, Fl 33906

•
(813)936·2397

VISA .

CAll 1·800·237·3063
FREE (Except Florida)

" When You Buy. Say 73"

BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

WE'LL BUY YOUR EXTRA RIG
OR ENTIRE STATION

Call 91 3/381·5900
DISCOUNT PRICES

SEND $2 FOR CATALOG
AND WHOLESALE LIST
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Call M·F, $pm 10 wpm PST (COlfect lor or"".s)
Jere. 6503067918 C~;a w estern UnIon Inlerlacel

Calil ornia. addressa' muSI see 6'l1o
18\-1 is a regIstered trademaork 01

•
t"'..na' .......t 110........' ~lad1"... B

P" ces l",tll flCl to !
_ cl'lange * " houl nollce

"You can ', Loose when
you buy an ORIGI NAL"

Sin<;e yoo~' I Duy a TAPfI TNC Z ~ ,' .nymo.e. _Ieet
oor lIc...MId copy 01 tTle" oes,gn II the roe.l best
t" ,ng, Qu. TNC II il an EXACT cOOy of TAPR's * ,th all
lISjumperl and a mOdem OI$Connact In5lalled We usa
only Pl"em,,,,m cpmponents "~e GOlO dual - t>eam tC
IOCkell anll a battery SOl;~tl Voo'lI be assured l l'lat
oor Q ...ll". R.llablll ty. Style " like no other

' Standard RS-Zn computer Interface
'1200 baUO FSK modem * 'inp",t ti ller
' TAPR dOl;umenlalion· EASV hool<",p
'12 vee PO*f1led. CMOS a.allable
__ _ _ _ Th. WORLDWIDE Sl.Ind..d - - - __

' A S SE M B L ED •••• . . . . . . . . . . . . . 16 9"
Includel the following EXTRAS

4ll hoor b",rn·in. 1 year " replacement"· guarant"
FREE SHIPPING (UPS BROWN 10 4ll USA Slalell

Complete Kil US"
Sare Boa'Oand Man...all 31"
OPTIONS·32 K RAM aod . ...
(In<;ludfts -enion 1.1 .. soll* " el
- Al lCMOSadd r-
DON'T FO RGET· WE ALSO SUPPLY;
-IBM PC-XTB C LONES FROM .... 579"

{fl.....lr• • only . _leW and wttwar.1
'OICK SM IT H Radio I<IIS

2m .ao MHZ HF1SOmi
1« " 184" n."

PACKET RADIO

'" ,
" •

~
AUl o K~

">

•", ~, "" ; '." ""."«,

AUTO-KALL AK-lO

58995 ... sa ..
-"' 

lt7VA£IIO'""~nl_--
Molron Eleclronlcs

695 w.21St Avenue
Eugene, OR 97405

503-687-2118
C~ 12T ON READER SERV~CARD

..
CfRCll 73 ON RUDERSERVICECARD

z
a

$184.50 5-F RADIO DESK
Deluxe - Ready to Assemble

. . . at last . . .
your shack organized!

A beautiful piece of furniture - your XYL will loye it!

l'ladlaequipment
nat included

.'10 A. allatlre
FloorS~e ' $1 " WIQe by 30'" o..ep

• Comple'e1y~ and ....dy to use
• Easy sellMlll ot you' pefWIal code in seconds . ,th small rotary switches MIl
~to$Older

•~ker mets automahcany to ,lIern-standby and teaves Illll LED 00 to let
you knotr $OIlleOIlIt called if you..ere ~"'Y from the fig

• 8'1SVDC, CMOS circlJtry provides for low wrent operitlOO.
• Buill · in speiIIker , External speillker iack also provided
• MeasureS only 1III x 3 x 51ft ,nches • ()ec;odes aM16 dlQl lS

·1-.. ' .....,_.. . 1&1

Designed with .ngled rear shelf for your
viewing comrort and ease 01 cceretoe.

FINISHES: Walnut or Teak Slain. sq
Floor Space: 39" Wlda by 30"' O..p

Add,tional InformeHon on Request .
Checkl ,Money Order• . BankAmericard

an-c:l Maot.. Charge Accepted
F.O,B, C",I.e' CIty lin calli Add 6' Sal... Tn 1

. _ DEAlEl'l INOUIRIES INVITEO_ .
$199.50 S-r AmDie-v, A6dlOhnK~1

43&4 KEYSTONE AVEN UE - CULVER CITY. CALIF. 90230 _ PHON E (213) 831-4870

GIVE YOUR EARS A BREAK!
(And the xvt's tOO')

The AUTO-KAU . " 1<-10. is a DTMF selecti~e calling l.Ilil It COOfIllCts 10 the
external speaklll' jack 00 yW" VHF IUHF FM transcei .... . SCilI\I1ef . etc. l Oll
speaker remains silent until someone sends YOlJ' pelWfIiI l 3'd1~1 Touch-Teoe
code That means you (and the XYl !)don't have to listen toall the chatter all the
time But if someonewants to reach you theycan, Great for famIlies with two or
more hams. activatioo o! emergency rers. etc,

FEATURES
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Yes. places you 've never even heard of! Nearly 400 OX countries
gleaned from the Awards Lists of dozens of IARU members-more
countries than any other ma p available anywhere! ARRL's DXCC
map doesn't even come close!

73 Magazine offe rs readers our OX Map of th e World for th e
absurdly low price of only $5.00, shipping and handling included.

You r ham shack will be incomplete without this giant , 950
square -inch, up-to-date map. II's printed in classic black and
white , permitting you 10 color the countries in after you've QSL'd
them .

Save yourself the humiliation of never having heard of McDon
ald Island [what' s the prefix?!. Jan Mayen [prefix?) or Kure Island
(prefix?l. Order now....

The World ~o;~';,';; $5.00
vStyle X

Rew.....
....~- • I-- - -,--

I
I

QSLs

W2NSD/l

--

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

51yl. W

Now you can get the highest quality QSL cards wi thout
spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and
lets us print QSLs for you at an absurdly low price .
Not that we skimp: All three styles are produced. on heavy .
glossy stock , in two colors (blue globe or satellite with black
type). At these prices, you can start the new year out right
by QSLing all those disappointed. ham s who've been wait
ing for your card . Tell 'em the card was printed by Wayne!

Code Tapes
We've had so many phone calls from
people wanting our famous 73 code
tapes that we 've decided to bring
them back!
"Ge n ests"

rrfltz44iC4- From 735 Library

• The Magic ofHam Radio , by Jerold Swank W8HXR, begins with a brief history of amateu r radio

aI'KI Jerry ' s involvement in it . Pan 2 details many of ham radio 's heroic moments. Hamdon ' s c1()!,C' ties
with the conlinenl of Ant.art1ica are the subject of Pan 3. In Pan.$ the strange and humorous sides of
ham life get their due. And what of the future? Part 5 peers into the crystal ball . Only S4.95.

5 wpm-This is the beginning tape, tak
ing you through the 26 letters, 10 num
bers and necessary p unctuation, com
plete with pract ice every step of the
way. The ease of learning gives confi
dence even to the faint of heart.

- 111, Contest Cookbook , by Bill Zachary N60P. Oneofham radio 's winningest contesters jets you
in on the lips and techniques of the Big Guns. You'Illearn which duping method to use. find 001what
equipment you 'll need , and discover the secret of building a pileup. Includes separate chapte rs on DX
and domestic contests. $5. 95 whil e they last!

· T hc St ic k le r "
6 + wpm-This is the pract ice tape for
those who survived the 5 wpm tape,
and it's also the tape for the Novice and
Technician licenses. It is comprised of
one solid hour of code. Characters are
sent at 13 wpm and spaced at 5 wpm.
Code groups are entirely random char
acters sent in groups of five- definitely
not memorizable!

"Back Breake r "
13 + wpm-Code groups again , at a
brisk 13 + wpm so you 'll be really at
ease when you sit down in front of a
steely-eyed volunteer examiner who
starts sending you plain language at on
ly 13 per. You 'll need this extra margin
10 overcome the sheer panic universal
in most test situa tions. You 've come
this far, so don't get code shy now!

"Co u rageo u s"
20 + wpm-Congratulations! Okay , the
challenge of code is what 's gotten you
th is far , so don 't quit now . Go for th e
Extra class license. We send the code
faster than 20 per. It 's like wearing lead
weights on you r feet when you run;
you 'll wonder w hy the examiner is
sending SO slowly!

" When YouBUY, say 73" 73 Amateur Radio .. 8eptember, 1987 n
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AM HELP

We are happy to provide Ham
Help listings free, on a space
ava ilable basis. To make our job
easier and to insure your lis ,ing is
correct. please type or print your
request clear/y on a full (8 1/2xII)
sheet of paper. Double-space and
use upper and lower case letters
where appropriate. A lsQ. write
numbers carefully- a f . for exam
ple, can be read as an f or an j or a
7 asa f . Thanks for your coopera
tion.

Can anyone help me with pa
perwork for any of the following
pieces of equipment: Standard
Signal Generator model S60FM,
Tempo model MR-2 FM receiver,
Hallicrafters model CSB-30·2
VHF (high-band) transceiver, In
tech " Mariner " model V-10B
marine VHF transceiver, Knight
In te rn at ion a l model 33 3 FM
stereo receiver, Hewlett-Packard
model 410B VTVM, International
Crystal "Executive" model 1500
CB, and Realistic model DX·l60B
receiver?

Anything from a schematic to a
complete man ual for any of these
items will be greatly appreciated.
I'll re imburse mailing and copying
costs. I have access to a high
quality copying machine if you
want to send original documents,
which I'll return immediately.

Gary Trustle WB8SPV
424 Franklin Avenue

Waverly OH 45690

I'm looking for improvement
modifications for the Drake TR4-C
and Swan 500. Any users groups
still active?

Wayne Elfstrom WB2N lE
76 Waterwort<s Road

Freehold NJ On28

I need an owner's manual for a
Clegg Mark 3 two-meier trans
ceiver. I' ll gladly pay copy and
postage expenses so I can get
mine repaired.

John Kuempel W81XF
10 Garden Place

Cincinnati OH 45208

I need a copy 01 the parts list
and schemat ic d iagram for a
Gillaspie model 9600 satellite re
ceiver. I will pay for reasonable
copying charges.

Jack Davis KB.GX
810 N. 13th Street

Bismarck NO 58501

I am look ing lor an owner's
manual (or a copy) for a Haut
crane-s SX-100 receiver. I'll pay
any charges involved.

William Pence
800 Old Stage Road

Cave Junction OR 97523

I need a schematic andfor man
ual for a Regency model HR-2A
2-meter transceiver. Will pay any
copying and postage costs in
volved.

Eric Johnson KB6EPO
799 Ada Street

Chula Vista CA 92001 ·2603

I'm looking lor a digilallrequen
cy display, preferably a Healhkit
$B-650 or any other make for my
Heathkit $8-401 and SB-303 rig.

Dave Adams KA1MMC
15 Woodridge Road

Durham NH 03824

I need a copy 01 the manual and
schemat ic for an RCA oscillo
scope. model W().78A. I will pay
for copying and postage, or I will
copy and return your original and
all costs for postage.

Joseph Ruk W6ZHK
1145 Elmwood Drive

Millbrae CA 94030

We desperately need the power
transistor for a GTX-1T VHF hand
held radio set by Genave, serial
' 1624. The description of the part
needed is NPNIR FP MRF 227
(Motorola) , or RF2067. Your help
would be greatly appreciated .
Thanking you in advance.

Mahmoud Idera-Abdullah
EL2CE

cuo A.I .M.
PO Box 4262

Monrovia, liberia
West Africa

Need owners manual and ser
vice manual for Radio Shack OX
300 receiver, also Archer Dual
Analog Delay I.C. SAD-1024A
(276-1761). Any reasonable price
paid.

Robert Koczera W1BN
POBox 1584

Providence RI 02901

•
Rea ' Pa M I

Sn o'""" Q Dual
Ra d iO C<mn...: lOIS

--.- -
. ' oo< '{_~: .

• Two rad io port s
• 7910 sing le-chip modem
• 300 and 1200 bauds
• Enhanced command set
• Mult i-color sta tus LEO's
• Supports RS·232 and

TT L compute rs
• Act ive HF bandpass fil te r
• Tuning indicator op tion

TNC·220
HFJVHF PACKET CONTROLLER

Split sc reen di sp lay Automatic fi le tran sfer protocol
On-li ne help sc reens Hard disk support
Connect alarm Full color contro l
Mult iple buffers On-screen clock

Prog ram o.eketre and operat ions m anua l 529.95 postpaid
Demonstrat ion Disk 5 2.00

Also ava ilable: Dlgipack and Message Pack Software

see... n ... 'I n
Tu"tn'l InIl,caIO'

MADE IN U.S.A.

AMATEUR DIRECT PRICES
KIT $1 29.95

ASSEMBLEO $159.95
OPTIONS: 32K RAM $9.95

INTERNAL LED BAR GRAPH
TUNING INDICATOR $39.95

PACKET RADIO TERMINAL SOFTWARE

PAC PROFORTHEIBMPC

SALE PRICE FOR FULL KIT · $129.95

PACKET RADIO

YOUR BEST VALUE

DR·100 AND DR·200
Single and Dual Port Drqrpeaters support both Level 2
and Level 3 Network. Ideal for linking local freq uen
eras. nesmneo for the mountainto p environment. Very
low cost. avauanre Ircm stock.

- - - - -

TNC·200
The only exact TAPA TNC·2 Clo r:e ideal lor NET/ROM ·
available With 32K RAM low Power CMOS Of low
cost NMOS available assembled or as a kit .

ORDERS ONLY TECH LINE
800.223.3511 CALL OR WRITE FOR MORE INFORMATION (813) 874.2980

Pac-Comm Packet Radi o Systems. 3652 West Cypress St., Tampa, FL 33607
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For your best price on

KENWOOD, YAESU, ICOM and

all MAJOR BRANDS dial

800·227·7373

COLORADO
COMM CENTER

303·288·73 73

525 E. 70th Suite 1W

COOS Welcome

Denver, CO 80229
'--------------------------------------=""=~="...-='"=....="''''.·"..~=IC£CAJIO

PHONE REMOTE
1II00ELIOOOJl

~W!

--

PHONE REMOTE Is an in terface between
your home base station and your home tele
phone line. It a llows operation 01your home
base station from any touch lone telephone
using the touch lone pad to cont rol PUSH·
TO-TAlK. PHONE REMOTE woOOI With IlI1Y
Iranscei'o'ef, H F; VHF Of UHF. ACTIVITY anct
PUSH:ro:rAl K timers are prcMded in case
the telephone connection is lost . Allopere
tional features are switch programmable.

_. -
• '.:..:IiiiI . • •

MIN' - -

OPERATE YOUR
HOME BASE STATION EVEN
WHEN YOU'RE NOT AT HOME

DES
Communications Electronics Specialt ies, Inc.
803 South Orlando Avenue
Winter Par1l., Florida 32789
Toll Free: 1·800·327·9956

CIRCLE 26 0"1 RE.-.DER SERVICE CARD
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• Service and Maintenance
Informati on

• Prizes
• Fun

AEA PK·232

'* Special Pricing on Entire Inventory All Weekend,

•

c all Early to Take Advantage of,AII the Bargains,..

", -, W''-. .. .
~- -, '<,
..I-~\... '_ ",, '. ~~ 'v YAESU FT·767

'~1,,' , "
" f.

TELEX "M'!lilin
•

Manufacturers Rep Weekend .w
Friday and Saturday • *T.M '

August28&29 --~-1f

• Friday 9-6 Saturday 8-5 -, ,

'>,: Come in and meet reps from Vaesu, Telex,HyGain, AEA ¥ ,
'"r

• In Store Demonstrations
• Drawings

TERMS
I"r'as 0tI Hili lnc;llldt n",'lIlg
~ ,nd ,h wWity bllttdlo

CbnV- Wrt....1Noliet
Mast Orden SII",," Till $,,,,, Dory

~ COO'sW-'tomt EH
[--')"1

P.O. Box 440S
220 N. Fulton Ave.

Evansville, IN 47710

StcnHoura
MON·FRI: gAM· 8PM

SAT: gAM · 3PM
CENTRAL TIME

SEND SASE fOA NEW" USEDSHEETS
WARRANTY SERVICE CENfEA fOil.:

ICO... YAESU. fEN·fEC

DISCOUNTS ON RIGS AND ACCESSORIES FROM: AEA, ARRL,ALlNCO, ALLIANCE, ALPHA-DELTA,
AMECO, AMERITRON, AMP SUPPLY, ANTEN NA SPECIALISTS, ASTRON, BENCHER, BUTIERNUT, B & W. CSI,
CALLBOOK, CUSHCRAFT, DAIWA, DIAMOND, ENCOMM, HAL, HElL, HUSTLER, ICOM , KDK, KANTRONICS, KEN PRO,
LARS EN. MFJ. MICROlOG, MIRAGEJKl M, NYE, PALOMAR, RF CONCEPTS, ROHN , SANTEe . SHURE, TE SYSTEMS,
TELEXlHYGAIN. TEN·TEC, TOKYO HY-POWER. VIBROPLEX, W2AU BAlUNS, WELZ. YAESU

, C 800 523 7731 Indiana and InformalionFor Orders and Price Checks all •• Call 1,812·422,0231

The RC-850 con troller offers you r grou p the most
advanced repeater control technology available
anywhere. Through ongoing hardware a nd
software enhancements . even ou r first customers
enjoy new features that keep It ahead of the pack.
With the '8 50 . your repeater becomes fully
remotely programmable. From command codes
to the repeater's operating sched ule, virtually
everything can be easily changed. Touch·Tone
programming from your radio or the phone with
syn thesized voice readba ck, or programming
from your home computer via modem or packet.

The autopatch su ppor ts local and radio-linked
remote phone lines, extending your patch
coverage to match your RF coverage. You don't
even need a phone line a t your s ite! The 250

The industry's top-of-the-line controller. now
better than ever. for your repeater.

Individua l user access codes. with callstgn ID.
offer secu re access to selected functions to
completely prevent horseplay.

Selective call capabilities range from cress and
two-tone to display paging, so you can always be
available withou t having to lis ten. Voice
response telemetry lets you remotely meter your
site. Its con tin u ou s measurements with s torage
of u pda ted m in and max readings let you find out
how cold It gets, how high the reflected power
reads ... and when.

autodta l s lots meet everyone's needs , with up to
35 digit s torage for personal MCI/Sprin t codes.

The easy-to-use mailbox lets you include phone
numbers, times , or frequencies in messages. The
con troller is so smart. It'l l lea ve you a message if
you miss a reverse patch or an alarm.

"The RC-850 Repeater
Controller

.., still the leader of the pack!"

2356 Walsh Avenue, Santa Clara, Call1ornia 95051
(408) n7·3330

a dvanced
computer
controls, inc,aee

CIRCLE 1 ON READER SERI/ICE CARD
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• SUPERSCAF •
(A Switc hed-Capacitor Aud io Filte rl

Measure Up With Coaxial Dynamics
Model 83500 Digital Wattmeter

•• ., _.. '",.. ' . 0'"......~. •• '.
. c.. • • • @

, . ••• •••

~u p<'rSCA l' is ..........til.. ~...ilch<'d..,af"'dlo. filt....
for ..Iim i.... l inl lnl~rfr..·nc.. and noh... o n C W. SSH,

KTTY , AMTOR, PACKET and nlh~ . narrow band

mod.... . EIlr<'mdy steep fill'" ski". «"move ~dja<'t"n t

cluller and noise 10 ~nhance w~....;gnal reception and

l\'cally incr~.. "" intd ligib ility and listening <"Omlorl

SllptrSCAF ;ncnrpoul"s .. . wil~h..d ·cap..d l or

bandJ"'~' fill... . "0 pconomK-al impl.-m..n taH<>n o f
d;gila l m in Il."<:h no logy. EXlrt"m~ ~harp""",. ,tallibly.
accura<;y .nd complcle frtt<lom from ringing c harac1er_
;,£ this d",ign approach, Bandwidth i. adjUslahle from ~

minimum of 30 II, 10 a maximum of 3700 Hz. allowin g

oplimum pa....t>and tailoring und.., widdy varying cond;
lions. Skirl slope i. 150 dB P''' <>clave (abo ut lwicc as
sl""p as a good crystal fjJt~rL ~nd uopband ~nenu~l iu n i,
~t leasl 51 <.lB , 5ul",rSCA f is con nected vi~ lb~ ' e<:eiver '.
"I"'~ k..r or headphune uUlp,,1 and pmvi<l<'s 1.5 W"ns!n
driv~~ 3.2to 8 Ohm speaker , SuperSCA F or<",a' es fmm
105 10 l30VAC

Su p<".SCAf is available a s .. n " ..sy 10 a • ..,,,,hl,, k ;1.
No adjustments. calib.ahon, o. lesl <,,<!uipment are reo
qui.ed Thekit can becompleled by mosl builders in n ne
o. """0 ev<"1lings ,5upc.SCAf is ~v~il.ble!or S12'1.'15 plus
51 .OOs!lipping.nd h~nd]jng. 0.<1<'. from AFtto ni<"S, Inc ..
1'0 Box 785, w"gwood. FL 32152-0785. Flori"'a rt·si·
de"ts shuuld include slat" ""le,l"".

AFTRONICS, INC.
P.O. BOX 785

LONGWOOD. FLA 32752-0785

The "Generation Gap" is filled with the "new" EXPEOITOR. the
microprocessor based R.E AnaOigit System.
The EXPEOlTOR power computer. . .you make the demands, it fills
the requirements.
• Programmable forward AND renectec

po ....er ranges.
• Can be used with the elements you

now have.
• Compatible with all Coaxial Dynamics

line sizes and power ranges.
• 18 scales from 100 mW to 50 kW.
Contact us for your nearest authorized
Coaxial Dynamics representative or
distribulor in our world-wide sales
network..

COAXIAL
DYNAMICS, INC.
15210 Industrial Parkway
Cleveland. Ohio 44135
216-267·2233 l-aorH::OAXIAL
Telex: 98-0630

Setvice and Dependability.. .A Part of Every Product

•

CIRCI.I: 186 ON A£ADEA SERVICE CARD

CIRCLE 251 ON READ£R SERVICE CARD

... T S-940S OWNERS , ,"

ONLY USING 10 Mt:MORn::S1
HATJo: 1l-fAT HIDDEN RA!"o"K SWITCH?

TilE BANKER lets you acooss an 40 memuri... from
the front p',Ilt"l!

°Ju. t p re"" the 'VOICR'" button to step through.,l1
ba nk •

..Roa rd just plugs in- no modific:tlion. to your riJ:!
°In , tall. a nd removc, in minutes. ju,t likc t he
optional voice ,ynthesi.... hoard

'Take, nOpnwer from backu p batteries
' I ·ye.,r warranty

Note: T llR RANKRR cannot be used ifyou have t he
optional VIIi"" . y nth.....; .....r board ;n,t.~lIcd.

BENEFITS FOR YOU
CST. CSL Bureau. Awards. Low Cost Insurance. Operating Aids.

Government Liaison and More-Much More!-----------------------------------

$25 in U ,S, $33 elsewhere (U.S. funds) licensoo amateurs, or age 65 or over, upon submitting
proof of age. may request the special dues rate of $20 in the U S $28 eloowhere. in U.S. funds)
Persons age 17 and younger may quahfy lo r special rates. write for appncanon

For postal purposes. fifty percent 01dues is allocated 10CST. the ba lance for membership.

•

73

Call _

USA

PC/Zip _Prov./State

MEMBERSHIP APPLICATION
Name

Street

City

"'="_ - - - - - - - - - - - - - - - - - Expi res _
• Bank. N o . Expi res _

The American Radio Relay League
225 Main St Newington, CT. 06111

Send check or money order for $49.95 to:
lnventron Labs
P,O. HOlr 1882

Rrookline. MA 021 46

F" - . OMAR ELECTRONICS • - I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICES on aU I
I MFJ PRODUCTS * A.R.R.L. PUBLtCATIONS I

and other Ham Radio equipment!

I CiEI 404-466-3241 [- I I
I OMARElECTRONICS.o-~WAIFON I
L RT~IGHWAY.!!.SO~OGANVILLE, GA 302"9~

CtRCU 292 ON READ£A SERVICE CARD
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MILLIONS OF MUSICFANS WILL WASTE
BILLIONS OF DOLLARS THIS YEAR!

HERE'S HOW TO AVOID THEIR COSTLY MISTAKES

Staying informed about ongoing advances
in the booming C D marketplace requires a
publication devoted exclusively to Compact
Discs and digi tally-ready audio equ ipment.
It requires Digital Audio & Compacl Disc
Review ,

M onthly columns and features guide you
in se lecting the C Ds and equipment thai
arc right for you. T his is the informa
tion you need 10 SAVE money and pro
vide ultimate enjoy ment fro m your audio
investments.

Digital Audio & Compact Disc Re\·iew has
you, the co nsumer, in mind . Our readers
arc true music enthusiasts who expect quali
ty and performance , as well as a good val
ue, from their audio eq uipment. Our objec
tive is 10 offer our readers factual, accurate,
and timely information.

Use Ihe coupon below to subscribe to Digi
tal Audio & Compact Disc Review for only
$19.97 for 12 mon thly issues. Thal'sa 43%

•



• • • • • • • •

You've put your
finger on it!

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
The biggest problem with existing batteries is never
knowing how much opemting time you've got left

MOLICELe rechargeable lithium batteries eliminate that
problem.

By simply pressing a bunon, you'll know exactly where
you stand. No more surprises.

And that's not all. In addition to state-of..charge indication,
MOLICELe batteries offer:

• Charge retention of years instead of weeks.
- Lonq life because there's no memory effect to reduce

capacity.
• More operating time between charges.

MOLICELe replacement battery packs compatible with
several popular handheld transceivers are available from
MoliKit Order yours now!

MOUCEL· replacement barrery packs (in kit form) are available with
plastic cases lor tCOM lransceNers only P#ease enquire about compat
ibility with other makes. The MaliKit includes a 6 cell pack. PC board.
electroniC components. charger and tmmxoon book. Price: $99. U.S.
(includes shipping). Order by credit card on our toll /roo uoe. CaD
MoIiKit ' -800-663 -6658. PO 80)( 82460. N. Burnaby' BC. Canada
V5C 5Z1 ( See " The MagiC of MoIi. ·· OST. June 1987. W· 22-25).

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

C,O.O:s Welcome
800-227-8011

KENWOOD

-Programmable Scanning
- High Stability , Dual Digital VFO's
- 40 Cha nnel Memory
- General Coverage Rece iver

KENWOOD
TH.215A "FULL FEATURED 2m HT"

-141-163 MHz Receive
-144·1 48 MHz Transmit
- 2 .5w Output (5w Optional!
-10 Memories
-Built-in cress Encoder
e Nine Types o f Scan ning

T59405
"Dx-cenence'

• YAESU

H FfVH F/UHF
BASE STATIO N

_ Add O ptional6m, 2m & 70 em Modules
- Dual VFO's
- Full CW Break-in
- Lois More Features

' . YAESU

FT23/73R
_ Zin c·Alu ni m u m Alloy Ca se
- 10 Memories
- 140-164 M Hz, 440-450 M Hz
_ 600 MAh Stand ard Opt. 5W

New " super handle"

FT-767GX

• _ --'..: -'--
' "

'"
.-I .. .- ",.' • •

•
. ... •• • •,

IC-03AT
_ 220 10 224.995 MHz
_ 2.5W , 5W Optiona l
- Built in s ubtone
- 10 Memories

- 100 KH z·30 MHz
- FM Standard
- 32 Memories
- Q SK (Nominal Speed 40 WPM]

D IICOMI
IC-/-12AT
- t4() ·163 MHz
- 10 Memories
- t W , 1.5W op liona l
- 32 to nes built-in

DIICOMI
IC-751A

" NEW "
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Fast. Reliable Service Since 1963

Nowthat
youcanspeak,
talktoLarsen.

Small Orders Welcome Free "Tech-Data" Flyer

Toroidal Cores . Sh ielding Beads, Shielded Coi l Forms
Ferrite Rods. Pot Cores. Baluns. Etc.

CIRCLE 23 ON READ£R S£RVICf. CARD

Novice Enhancement opens up a
whole new way for novices to com
municate.To make the most of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best performance.

Talk to your Larsen amateur dealer
today, and see ifLarsen performance
doesn't speak for itself.

IN USA: Larsen Electronics, lllc.. 116' 1H,E . 50th Ave., P.O. Box 1799. vancouver. WA 98668 206-573-2122.
1011 Free order une: 1-800-426-1656. In WashinglonStale 1-800-562-1747. Telex: 15-2813LARSENELCVANC
INCANADA: Canadian Larsen Electronics, ue.. 149 West 6th Avenue. vancouver, B.C. V5Y lK3
604-872-8517. Toll Free 1-800-663-6734 Telex: 04-54666 CON LARSEN VCR

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

IRON POWDER and FERRITE PRODUCTS

AMI~~O<JD1U

[ illrsen Antennas

Specifications:
ReceIving mode - Narrow band FM. Wide band fM & AM. "Receiver ClIcurt - crccrccesscrcontrolled PlL

Frequency syntllesiZell supertleterOl1yne type
with tlioh-leveilloubled balanced mixer

ReoeiYer If - 750MHz, 45.03MHz. 55 MHz (WFM)
afld 455kHz (Nf M & AM)

5enSIllVlty - NFM - 0.35 IN (12d8 SINAD)
WfM-l ,00 uV (1 2dB SlNAD)
AM -1.00 uV (1(1(16 SIN)

5eIeclMty-NfM- :!:7.~{Q 6d8
:!: 20kHz @ lOllB

WFM - :t. 5OkHz@ 6dB
... 250kHz C? 60dB

AM _ ... 5.(lkHz €! 6dB
:!:10kHz@10dB

~~ q: tI'leIl'lOfy cba(mel- 2{l ctlil/'lflds
SJ;aA rate 5 cMmels per &8tOfld
~ lJle 6seconds per "Hz

sbildard 8fJC ~
J]lIl"

PROFESSIONALMONITOR RECEIVER

25- 550 MHz

800 - 1300 MHz

Above and Beyond

AR2002

CIRCLE 279 ON RUDER SERVICE c,r,RD
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(@J~ IKLM
COMMUNICATIONS EQUIPMENT,INC.

KT·34XA
TRIBA NDER

BROAD BAN D EXCELLENCE THAT
TAKES THE POWER

Mechanicall y, the KT·34XA has been bu ilt to survive the tough·
est weather conditions. All aluminum, including the boom, is
strong 6063·T832 alloy. All elec trical hardware is stain less steel .
Virtually Indestruct ible "Lexan " insu lators, j ust l ike those on
KLM's 40 meter " Big sucker," are used for mounting the elements
and insulating them from the boom. KLM 's 3-60 MHz 4;1 balun is
suppl ied for direct connection to any 50 ohm feed line.

KLM 's KT·34XA TAIBANOER is the 2nd generat ion of a unique
new series 01 antennas designed 10 provide superior broadband
coverage on 20, 15, and 10 meters. The combination of lossless
linear loading and hl ·Q air capaci tors enables the KT-34XA 10 out
perform all commercial available trlbanders and meet or exceed
the performance of a conventional stacked monoband system.
The lower weight and wlndload of a single antenna mean reduced
lower and rotator requirements.Thu s, overall system costs can be
kept to a minimum while enjoying the best o f mcnobandar-type
performance.

KLM's f ield proven KT·34A is the heart of the " XA" model. The
boom length of the " XA" , however, has been doubled, and one t rio
resonant and one full size 10 meter element have been added.
These changes increase the gain to 11 ·11 .3dBd on 10M,9-9.5 dBd
on 15M, and 8.5-9 dBd on 20M . Two driven elements are used to
make the KT·34XA unusually broadbanded (a concept applied to
many KLM antennas). Gain is virt ually fl at across each band ex·
cept for 10 meters which has been optimized for the OX'er, 28-29
MHz. The chart shows the remarkable performance qualit ies of
the KT-34XA.

The KT·34XA·s design represents the f irst major advancement
in tribander technology in over 20 years! The conventional traps,
coil s, and capaci tors have been discarded in favor of in tegral
li near loading and hi.Q air capacitors, all composed of aluminum
tubing.These give the KT·34XA e ccneervenve power handling ca
pability of 4 KW PEP and an unusual ly high level of o perating effi·
c lency. Linear loading also makes 'ull " ·wave elements possible
on 15 and 10 meters, and brings 20 meters much closer to the de
si rable '1.·wave than any convention al tribander.

BANDWIDTHS; .•• 14.0·14.350 MHz
21 .0·21 .50 MHz

28-29 MHz
VSWR: ...•...•.......•. .•• 1.5:1
FBIFS: •...•.. , ••.•... 20dBI40dB
FEED IMP.; . ..••. 50 ohms wlbalun
BALUN : 3.60·4:1 5KW PEP
ELEMENT LENGTH: ..••.. .. .2411 .

GAIN; 8.5·9dB
9-9.5dB

11·1 1,3dB
BOOM LENGTH: 321l .x3 "0.D.
TURN RADIUS: 21.511.
WINDLOAD; 9 sQ . fl.
WT. (LBS.): .. • • . • • . . • • . . • .75 me.
MAST: 2 " 0 .0 . (standard)

IKLM
COMMUNICATIONS EQUIPMENT,INC.

P.O. Box 1000 • Morgan Hill , CA 95037
(408) 779-7363

taACU 91 ON AEAD£A S£AVICf. CARD
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•
THE FIRST CONTROLLER DESIGNED

FOR PORTABLE AND SOLAR·
POWERED STATIONS

'.LB PACKET RADIO
" GOES PORTABLETHE

Model PK1·L
Wlfed/Testee

List price ~ $209.~

Amateu. nel-$l79,~

..... .. _ .... c.lISoto $$10~_ .... _ ~ _

c_,.." GU I,.. _ ,,-..., MIt>.f>d 01... ""r-•
...0'''' •~.. '- 0' '..ft._"." ."" '9U' ,,"".. __..... _ ......

cw'O· , ."",.......... 10< ''''''.-<11 ' com_",~ ItH
"'G ' ...., 'IIff"'''Iog life , v,..~

"'"

• lOW 25 rnA Current Dra in.
• Mm,aluleSlze . lJghtwe;ghl. NEW SOFTWARE FEATURE:
• Rugged metal. shlelded case INTEUIGENT ·' BUOllsr· PtO\'lde$
• Lrttuum Batle<y backup lor RAM. selective calls>gnhhllflng 101
• Ooboard Watchdog lor rel iabilIty. o.g;peallng. Monltorll'9 and ConnectIng

• Standard DB25 ccoeectces.
• "ceooectee" Status outpull ine.
• Remole Commands in uoeneooee Mode

wIth Hardware Lockout.

• RetainS all other PK·' features .
• Extra 110I",es lor special appliCations.

Powei .ltqul'_,l : 9 10 15 Volts DC • :l5 rnA t yp.ca'
o;....... Ions: . 6 X 5 9 )( 1 0 II'KI'>eS lol al Weighl : 12 OZS

c;LB
-

CiLB aEC Il\vnl\.:».I"'~.
151 Commerce Pkwy., Buffalo, NY 14224 716-fi75-6740 9 to 4

Communications Ele<::tfOllics Specialties, Inc.
80JC S. Orlando A"",nue
Winlef Park. Florida 32789

CES800 STANDARD FEATURES
• Half and lui duplex capable
• Back hi posllJYe action I<:eyOOaro
• Adjustable~ for any radio
• AudIble SIOelone • AutomallC PIT
• Auto rTIlClophol e IT1Ute
• OO.f1lJok speaker mute
• Qn.tlook dialing

CES800 OPTlONAl FEATURES
• Auto doaI 01 21 ,jiglt nt.nbefs
• Pl'ogrammatlle dial speed changes, and

pauses with or WltOOut PIT
• lasll'lUfTt:lef re-ear
• Decode opIoons including - latched caM

IIghl, audoble alert. hotn relay output

Make The ~E5
c~nL~

Exclusive Design for Mobile Radios

70 PAGE

SHORTWAVE
CATALOG

CIA'CLE 17 0frI RUDER SERv teE CARD

SEE WHAfS NEW IN. ..
• COMMUNICATIONS RECEIVERS
• PORTABLE SHORTWAVE RADIOS
• ANTENNAS & SUPPLIES
• RADIOTELETYPE EQUIPMENT
• FACSIMILE (FAX) EQUIPMENT
• COMMUNICATIONS BOOKS
• PARTS & ACCESSORIES

SEND $1 .00 (OR 3 IRes)
REFUNDABLE

A ('op, or this ad I'turth $50. 00
lll:ll inslS,«em.\ urdt' r . O ne d is-
count ad per order,

UNIV'ERS6.l SHORTWAVI: RADIO
1280 Aida DriYe
Reynoldsll<Jrg. Ohio 43068
Phone 61 4-866-4267

CIRCLE 17 5 ON READER SERVICE CARD
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NTERNATIONAL
Ireland. with 9 stalions autno
nzed: 11 more permits are pend 
ing for 50 MHz. Some s-meter
operation now permitted by Gi
bralta r, Greenland, Iceland. Nor
way, and Spain ; poss ibly coming:
from Malta , Cyprus, West Ger
many, and Yugoslavia. (RSGB,
GB2AS News Service, G8AUU)

U.S.S.R. Russians were " the
earliest to grasp the possibilit ies
of short-wave broadcasting," ac
cording to a four-paqe report on
" World Broadcast ing " in The
Economist for June 6, and was
among the most prolific of the 31
countries now engaged in exter
nal broadcast ing . The Sov iet
Union also has stopped jamming
the Voice of America. Surveys
have shown that what listeners ev
erywhere want most is fast and
accurate news. A poll of Eastern
Europeans, taken while they were
away from home, showed that
45% of them had heard 01 the
Chernobyl disaster from external
broadcasts, 24% Irom newspa
pers , and 24% by word 01 mouth.

Kenya. At least two hams in
Nairobi read 73. 5Z4BP, interest
ed in the OX Dynasty Award, calls
us an "excellent publicat ion ."
Thanks! Write us some news of
your area for this column-please
not in the official language of
Kenya (Swahili) unless you trans
late it also. We'll make note 01

your Independence Day in the De
cember issue. How is the planning
coming along lor the AFBC (A/
rican Broadcasting) of TV? (Nairo
bi hosted 190 delegales from 49
counlries almost a year ago to ore
cuss tt us .] TV ' s potenti al fo r
teac hing young and old in any
area you can think of is enormous.
Evening schools lor adults in rural
areas of the Ivory Coast , lor exam
ple , have been cred ited with
bringing improvements in health
care and agricultural techniques.
World Press Review reported in
January t hat som e viewers
walked 62 miles to watch pro
grams.

AUSTRALIA

Jim Joyce VK3YJ
44 Wren Street
Aftona 3018
Victoria
Australia

A CORRESPONDENT'S REPLY

Being one of the original con
tr ibutors to this column , r was
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non of BY 1PK [whiChl marked a
new Spring in Chinese amateur
station" activfty .] Some stations
exisled belore 1949. some were
on the air in the 60s, but there was
little activily and mosl 01 it was
with eastern European stations.
Han Dong was appreciative of
the question and the " carefulness
and friend liness" of the ques
t ioner. Thank s to Si l Marini
WPE4110 (SWl) who was the one
wh o first ra ised it. He has a
BY1PK OSl dated 2/12/64 .

Israel. 4Z4MO of IRAC's 40th
Year Committee (PO Box 4099,
Tel Aviv, Israel) will welcome sug
gestions lor the celebration of the
Cl ub's 40th anniversary . (Tselit
Harmoni, quoted in West/ink Re

port'499)
Europe. Also from that West

link ReporT : l ots more a-meter OX
is coming. In Great Britain, the 50
and 7Q.MHz bands are becoming
available 10 UK Class B licensees.
and the 5O-MHz UK allocation ex
pands to SO.O to 52.0. Also ex
panded: Region 1 7Q.MHz band ,
to 70.0 to 70.5 in Great Britain.
Ireland and Gibraltar amateurs
have this band , Cyprus may,
soon. 6 meters is coming to life in

and September 26 to 27th (same
hours) for phone. II is " To encour
age...amateurs to work each oth
er and to promote communication
skills between amateur stations
worldwide . Non-Scandinavian
stations will try 10 work as many
Scandmavian stations as possi
ble ." Also lor SWl s. El igible pre
fixes: LAflBflGllJ, JW, JX, OFf
OO/OH/O I/O HIJ/OHIJ M/OX/OY I
OZ, SJ/SKiSUSM, and TF. De
tails Irom your local club.

China . Chang Han Dong has
replied to questions asked him by
the Internationa l Editor, who re
cen lly wrote in this col um n,
Chang Han Dong wrttes . . .." It
would have been proper to say
'Han Dong writes,' " since Chang
is Ihe fami ty name, or in his case,
" Xiao Chang writes," meaning
young Chang . Thanks to Xiao
Chang from l ao Editor (Old Edi·
tor)....He also explained about
BY1PK: This station began aga in
in Ihe 1980s. (It was " the resutrec-
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Cyprus. No word on whelher
C4lWF will be act ivated lor Ihe
" limassol Wine Festival" during
the first lortnight of every septem
ber, "but since it has been estab
lished as an annual event" since
1961, the odds seem favorable.
see the Roundup section of this
column for January, 1987, lor a bit
more information.

Finland . The 29th sceneme
vran Activity Contest is 1500 UTC
on the 19th (of September) to
1800 UTC Ofl the 20th, lor CW,

NOTES FROM FN42
It is perfectly appropriate for the
731nlernalional cofumn toempha
size September 17 as a day to reo
member, because the U.S. Con
stitution, signed in Philadelphia
2fXJ yes/$ ago this date, has had
influence on the forms and con
teats of the constitutions of coun
tries sit around the world. Also,
considerable source materia l for
the Constitution came from other
lands: the British (unwrirtenj con
stitution. English common law,
the Magna Carta. Germany, Italy
(some old papa! bulls), and an
cient Greece. to name just a few.
Many of our Founding Fathers
had classical educations.

We share September celebra
tions of national beginnings with
12 countries with Independence
Days (plus Botswana 's " Botswa
na Day. " and that's what that Is
it dropped its old name, Bechua
naland, in 1966) and 5 National
Days. The twelve: 3-Qatar, 7
Brazil, IS-Guatemala , Ef $al·
veaor. Costa Rica , Honduras,
Nicaragua, 16-Chile, 21-8e
fize, and 22-Mali. The five: 10
Belize, 11-Chile, 22-LeOOnon,
23-Saudi Arabia, and23-South
Yemen.

The 7th is Labor Day (U.S.),
Labour Day (Canada); the 8th is
World Literacy Day (hams can
hetp reduce illiteracy, which so
severety handicaps too many peo
ple); BUlgaria ended its Monarchy
on the 9th (1946), and Japan has
its Respect for the Aged Day on
the tstn.

The 2 1st is Federal Thanksgiv
ing Day in Switzerland, the 24th is
Third Republic Day, Ghana, the
25th is Referendum Day in the
landof the headwaters of the Ni le,
Rwanda, and it is Confucius Day
in Taiwan on Ihe28th.
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RISING TO TH E OCCASION

quest: a a SL card for this contact.
by phone!

I as k you, how would you lill in a
OSL ca rd lor someone silting on a
thunderbox 7.000 miles away and
calling by telephone? Readability
5 Strength 9 with occasional
aRM?

This chap has since rung me to
confirm the contact!

•

panion on my 1987 e Xped ition
to Home Island in the Cocos Keel
ing chain. Despite almost continu o
ous prob lems , however, I man
aged more than 10.000 QSOs as
VK9YS from this rare location
(381h on The OX Bulletin 's Most
Wanted survey]

The lrip originated out of sev
eral cc nversanons with Bob Winn
W5KNE, ed itor of QRZ OX, and
with Cress Clunies-Ross VK9YC,
w ho maintains a home in the
island s. We d iscussed selting
up an amateur rad io station 0fI

Home Island lor the use of visiting
hams who wanted to be on the
receiving end of a pi leup. for a
change.

Murphy's first contact with the
DXpadition was in breaking up the
three-man crew into IwO groups.
as Bob 's and Cress's schedules
could not mesh . So Cress went
first to Home Island 10 get the sta
tion set up, with myself and Bob 10
tcnow in a few weeks.

Murph y immed iate ly struc k
again, as the tunv-assembied 70
toot tower with 8-element log peri
od ic beam crashed to the ground
as it was being ra ised . Cress
worked on the repair of the tower,
but had to order replacement

Jim Smith

There were lighter momen ts,
too. Like the phone call in the ear
ly hours of one morning. A eves
tion was asked: " Can you tell me
something about seduction?" It
took a moment for the operator to
remember Ihat there was a boat in
the fleet called Seduction .

Operators involved in the proj
ect were VK3CCX, VK7KJ . ·KJA,
-KRB, -LJ. -FB , -ZAA. -NTL. -KV.
-KDA, and -DJ wilh his two sons.
And rew and Peter.

My thanks to John VK7JK ofQRM
and The Hobart Mercury for this
informatiOn.

The landing strip on Cocos-Keeling; Home Island at las/!

COCOS (K EELING) ISLAND

J. B. (Jim) Smith VK9NS
PO Box 90
Norfo lk Island
Australia 2899

The following was edited espe
cially (or the International Section
by 73 's DXpert , Chad Harris
VP2ML-Ed.

The dread amateur-radio nem
esis Murphy was a constant com-

pleased to see a nOle by the Inter
national Editor (March. 1987. is
sue) reminding readers 10 send
IRCs to cover return postage if in
formation is requested from the
co rrespondents. I would like to
add to this.

Since Australia is classed as
" the flavour of the month" in
America at present, I have proba
bly had more than my share 01
request letters over the last lour
years. This. I don ', mind, but as a A radio operations cen tre. set
person who works six days per up at only a week's notice and
week, it does not leave me much manned by amateurs. provided
ti.me for amateur radio, let alone to an impressive communications
chase up some req uests. network for this year's Melbourne

Like the gentleman (The Editor to Hobart Yachl Race . A last-
questions tha t descrip tion ] who minute change in the adrmntstra-
sent an eight-page letter with 10 tion of the Race saw the Tasmani-
quest ions, some broken into two an Yacht ing Association tak e over
crtnreeparte.so.t ntoter.ao cues- the D.S.S. role . 10 work with the
nons to be answered. Since most Queen Racing Club of Victoria
were centered on an area 1.000 and the Royal Melbourne Yacht
miles north of my QTH, my reply Squadron. The main elleet was
involved several intersta te le t- the need 10 se t up a ros ter of
ters plus phone calls, and plenty trained operators 10 man the Tas-
01 lime. manian end of the sopmsucet-

Thai was probably the worst ed network linking vctcea. radio
request I have received. but ctn- relay ships, and every boat in
ers were not tar behind. However, the ueer. from the moment the
the thing that realty upsets me IIrSI one left Pcrtsea . Victoria .
most are the requests for articles to when the last one tied up in
to be sent-at my expense- Hobart.
books, magazines. local amateur Greg Johnson, an amateur op-
radio publications, tourist infor- erator for the past 25 years, who
manoo. etc. has been closely involved with

A typical example was when communications fo r this Race
the special amateur rad io enve- since its 1973 inception , was
lope was published in Australia. asked to coordinate. Nine regis-
I publicized this fact in my col- tered members of the W.t.A . were
umn...and I am still wai ting , after co-opted into a team of radio oper-
several years , for many re tm- arc rs working around the clock on
bursements for the envelope plus a roster system.
overseas postage. Airmail to the Although an were trained op-
U.S. is$AO.90 (letters), and books e-aters and many had expe rience
cost f rom SA2 to SA 20 p lus in emergency radio communtca-
postage. so perhaps you can un- lions und er di fficult c trcum -
derstand why requests like that stances such as Civil Defense
now go right into the wasteba sket emergencies. " none ha d ever
if there is no SASE included so had any experience in running a
that I can inform them of the yacht race ," said Mr. Johnson .
cost of tne item and the postage The end resul t was so successful,
required. however, Ihat it is possible that

. • . and phone calls. II's not all radio am ateurs will again help
bad .. occasionally you get a man the radio centre lor next
laugh, like one Sunday evening, year's race.
sitting down to enjoy a roast din- The experience and expertise
ner, I heard the phone ring ." This of quali fied rad io operators has
is WS-. I am just reading your long been used in emergency ra-
article and thought I'd give you dio operalions, and it seems natu-
a ca ll." re! to extend these in helping in

Into the oven goes my once-a- such major events as the Mel-
week roast dinner. bourne to Hobart, wh ere good

After preli minary discu ssion radio contact is of such vital im-
about the article, the gentleman portence. So, fOf amateurs them-
(Well, maybe this one waS-Ed. ) selves, the experience has been
discloses that it is 2 a.m. at his invaluable and has made them
QTH and he is sittin g on-that is, appreciate just how much be-
er, he is ca tling from, his toilet! h ind ·the-scene s o rganization
Alter a 35-minute ccnversauon I goes into something like the West
was really broken up by his re- Coast Race.
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Bob Winn WSKNENK9YWcelebrates the loading ofa" the gear into our
host's lnJdc.

John Clunies-Ross puts the finiShing tOUCheS on the 18-30MHz Jog-pe
riodic beam.

parts of the beam from AlSralia.
Then my Fl21CO amplifier failed
to arrive; then Bob Wino did not
arrive as scheduled. Things were
looking very bleak fof this trip.

Fortunately Murphy took a shor1
break from his trouble-making,
since I ran into Bob at the De
partment of Communications,
arranging lot' tlis VK9YW sceese.
(His ncter tlad lost his reser
vation.) The rest of our day went
far better, as we obtained our
licenses, visas for CocClS Keeling,
and air transport without undue
difficulty, allhough Bob's credit
cards weren't accepted for me
charter flight to Home. We even
negotiated a reduced rate for
our excess baggage. Finally,
John VK6JJ offered to loan his
Fl2100, to replace the sun
missing amp.

CocCI! Keeling Finally

The neXl day Wi! survived the
humorless check-in procedure,
and were soon high over the
Pacific, on the 27OO-km night 10
the remote archipetlgo that lies
1000 km Irom Ihe Indonesian
coast. As we cirded Home Island
b landing, we malV9Ied aI the
color range of the central lagoon,
from while Ihmugh every shade of
blue 10 dark purp6e.

Our hosts John and VICKy CIu
nies-Ross mei us at the airporl
and helped us load our consider
able hlQQage into John's truck.
We repeated this piocedure at the
lagoon jetty, for the 8-bn boat ride
to the VK9YC OTH. Soon we were
settled in our rooms, and spread-
ing our ham gear among tne
classrooms of a 1DO-year-old
schoolhouse.

It soon became apparent !hat
Murphy had IIown over 10 Home
Island with us. Grounding eee-

!ems ptagued our two separate
stations until our hosts installed
two 6-fooI ground rods with a pow
er shovel. Then the 18-30 MHz
tog periodic proved unusable. We
lowered the beam and spent the
neXl several hours disassembling
it, deaning the elements, and re
assembling them. The balun was
a total loss, so we substituted an rf
choke made of coax. Soon the
beam was back up and running,
but its Irequency range limited its
use to 10 and 15 meters. Further,
the beam was rotated by hand,
and many frozen bearings limited
rotation.

We made do with a dipole and
ground plane on 20 meters while
we wailed for Ihe promised re
pair parts 01 the larger log-pe
riodic. Mutual interference was a
constant problem, because the
antennas all hung off the same
mast .

The next weekend we went
ahead and erected the larger
lower, even though the beam
parts had still not arrived. The
additional support for kIw-band
antennas and separation from
each OItIer'S antennas reduced
interference and boosted our
OSOrales.

Band Conditions

Although I usually made the
sunrise 8Cknet:er opening, Mur
phy reared his head frequently,
as generator problems often
took us off the air during the cru
cial morning 40- and 2O-meler
openings.

OespiIe the protMems, Bob and
I managed plenty of contacIs. 160
meters was especiafly rewarding
during the short pre-sunrise
openings. 80 meters was not as
pleasant, as Iocat ORM made CW
contacts almost impossible, and

The VK9YS operating position, with 'COM 740, Yaesu FL2100, and
RITYgear.

heavy interference from Eu- the rotor control. But now the con-
ropean low-band DXers marred tro! wire to the rotor at the top of
the SSB operation. 4O-meter CW the tower showed open. Once
also proved effective, and I even more we had 10 climb !he tower
managed almost 500 OSOS on and rewire the rotor. I lost count of
40 SSB, between the broadcast the number of times I dimbed the
stations. 15 meters yietded many Iwotowers. Finally everything was
OSOS; I racked up nearty 3 ,000 set, but we had only two days to
on the band, even at the bottom make use 01 this valuable addition
of the sunspot cycle, Even 10 toour antenna farm.
meters produced a lew hundred Despite all the myriad prob-
0S0s. jerns, Bob and I logged 18,500

Then on Tuesday tne long- Ooos from Cocos-Keeling, in-
awaited beam parts arrived. We cluding 87 much-appreciated
spent the better part of the next contacts on ATTY. About one
two days assembling and fitting third of my contacts were wrth
the rear boom section into the Japanese DXers, and about one
existing 'root ha" of the anlen- lhird were on CW. Bob spent
na, atlhetopotthelowef, We now so much time 'e,lI1ing on tits up-
had a 2O-meter beam! But Mur- erating table during his first-
phy wasn't ItJrough with us yet. ever DXpedition that he dam-
The brand new rotor control aged a nerve in his arm. NeYer-
box spewed smoke when first tt19less, he caught the DXpedi-
switched on, and ttle rewound tiOn fever, and is itching to go
transformer eec blew up with a OUI again soon, damaged nefVe

bang. I salvaged a transformer and all .
from a defunct rees-to-reet tace Many lhanks to Cress, John
recceoer. and suwlied power 10 and Vicky Clunies-Aoss, John

73AmateurRadio • Sepcember,1987 89



DEALER DIRECTORY

JI J" 11 J. t4. 14 .4 ••
111l14t41414
JI 11 11 t U 14 t4 t4 I.
1 I t4 14 t4 t4 1411 4.
III t4 .4t4t4At4U,

171J1'At4'414
7 1 7 7 "LA 71 ZI It
,. 'I JI I 1 J JI 14 OA
1 J , 7A t4 14 tU Zl" 71
1 1 1 14 L. t4 IA IUt.
lltlltAIAtAn
JI 11 JI 11 J/o. , . '4 t4 14

GMT· .... - · .. " .. ••• ..

"
,

"
, , , , , , • ,

n ,~ " "
, , ,

" n '" '" n
n ,~ " " " "

, , ,
" " n_.- n " "

, , , " " " " '" n-- " "
, , , ,

" " " " " "_.
'" ,~ " " "

, , ,
" " n n- " " " " " " " " " " " "- ,~ ,~ " " '" " " " ". " " "_.~

" " "
, , , ,

" " " ,~ ~-- ,~ " " " ". " " ". " " " "....YO_ ,~ " "
, , , ,

" " " ,~ ~--- , , , ,
" " " " " ,~ " "U. s.,., • . " "

, , , ,
" ,~ " " " "._- ,~ ,~ "

, , , , ,~ ~

_.
" " "-- • ,_.
n " "-- n " "- " "

,- n " ,~- " " "-- " "_.~

"
,-- " "........,ttICO " ", ,, ,

ROPAGATION

•.- " " "
, , , ,

" " " " "-- n " " "
, ,

" " ,~ '" '" n_. n " " " " "
, , ,

" " ,~-- " " "
, , ,

" " " " n n- " "
, , ,

" " " " ,~ t•• t4A-_. n " ,~ , , , , ,
" " " n- • "

, ,
" " " " " " " "- " " ". " " " " " '" " " "_.~

" " "
, , , ,

" " " ". "_.- • • , ,
" ". " • " "

-~- " " "
, , ,

" " " " 14A I U--- , , , ,
" " " " ,~ ". " ".U.s.., "

, , , ,
" " " ". ,~ " "-- 144 t OA "

, , , ,
" " " 144144

CENTRAL UNITED STATES TO ;

EASTERN UNITED STATES TO:

Jim Gray WfXU

Lylldhursl: NJ
Finally a!larn store in N J. L" cale<.! 114

mile .....th of Rt. J. HflU'" M-F to
a. m.- 9 p.m.• SalUrday 10 a. m.-7 p.m.
Visa/Me. Abaris Sys1~ 276 Ori·
notal~. I.y lldhursl: SJ 07071,
9.)9.0015.

JlIIne'>tO"n NY
Western New Yori:. ·~ rllJC!>l amateur

radio dealer fealUring IroM- Larse n
AEA- Hamtronic<;-Astron. Ne..... and

u""lJ gear. VH'" Cornm unkat ions.
915 North MIIin St •• Ja_ _ n :'rllY

IUOI,m6~.

B&W. Cu<JK:r:aIl . F.ncornm, Hy-Ga in.
H"'~ller . ICO M, Ken ......ood . KLM .
La.....", . Mirage. MOIJey; Ix" ,i(s, r0

t".." . cable and connectno. Businelo'S
.... '" Mon .- Sal . 10-5, lltUrWlly 10
7. CIo>.cd Sun .fH"lida y~, Ri\'t'lKlril
U mrunia., 8 l.onckJftdftor), Rootd.
~ Mt OJ038, 434-5371 .

~C_~DI':

Facto ry 1IUlhorized dQlcr! YICS.. ,
ICOM . 'ree.rec. KDK. Kenwood,
AEA . KanlnJnq . Samec. Full line of
:IIoCCC"''iol>Oes. No sales tax in Delaware.

One mile oil ' -'15. Dfb"1In Anul~r

S.pply. 71 Me. do.. k u d . Ne ..
Cw~ DIo: 1972G, 32&-7728.

SaaJ-eCA
Bay Area"' I>C' .....C~1 amil leur radio
SlOfl: . New &. u"oo ilITWeur ndio sales

a. ..,rviCC'_ W <:. future Kenwood .
lCOM. Azden. Yae.u . Ten-T«. San
toe &. many rrt<Ne . SbnlN" Radio,
I• •, 1775A S. Windttstn- Btvd••
c.m~1 CA. 9SOOlI, 370-6665.

BurbaftkCA
New HAM stole open and ready 10
make. DEAL. We al")' al l lines . >hip

UPS, and are open Sunday . A-TECH

I-:U:etltOSICS. 1033 1I001y. """
Way, Burbank CA 9 1SOS (8 18)--M5......

DI':ALI':RS
V.....r cornpany name: and tne!>sagecan conI3in ...p to 25 W<lIlIs for as litt k: "" $ 1'19
yr::arly Cpreplid). or S50 for Ih..,.. monrhs (preplid l. No ment ion of mail........r
business penniltcd . [)iRlClOry ~u and payment must re&iI u. 6Oday. in advance
ofpublicltion. Foreumple. ad.....rtising .....the December ' 87 LS'-UI: must be in OUT
"'00s by Ocrober 1st . Mail to 73 A-.tf'll r Radio . WGE Co:nt«. Pcte.-borough.
NH0J458. ATTN: Hope Curric:r .

Miami n .
C_ MaroJlli. Inc. Pre~wnoj com
munications c:qU ip""'"L W<:. do re
.-in;. Xnd SASE for prices . e
MIIf"nlIli. Inc., 7 189 SW Slh Strm.
Miami Fl, 3.lI44, U 1 810

~.. ID
Ros..~ WB7BYZ \wi ,he Iargr:sl >;lock of
amaleur ge.ar in lhe Intermounta in
W e.;( and me~ prices . Call me for

an your ham no:d• . R..",. IlNrihwt
inc. 71 So. Stille , Pft.t0ll 108J26J,
ll52...".

",">NH
Serving the Ium communi'y with new
and uwc:quipmenl We "'''.:'' aoo 5C'(

..~ mosl: major lines : AEA . A!<Iron .

Columbus 0"
C e nt ral Ohio 's full -line authoriled

dealer for Kenwood. IroM. Yllel;u .

Ten·Tee. Info-Tech. Japan Rad io .
AEA . Cushc,."fl . Hustler. and Buner
nut. Ne...... and used C<juipment on d,,·

play and operational in ... r 4000 "lI. fl.
Sl,,", . Large SWL dep<t-rtment too .

Un ;"ersal Amateur Radio , 1280
Aida I)r'h'e, Rey............. ICoIum
busIOH4J068,8661267.

"''''TX
In [)alias since 1960. We r""tu", Ken-
wood, lroM, Yaesu , AEA. Buner
nut. Rolin. amateur pubhcali""" . and a
Ml linc:or~. FaClory3tJlho
rizo:d Kenwood Service eBne r _ "• •

tronic: Center, Int. , 2809 R...... A~e.•
n "llas TX 75201, S2fi-20lJ.

A'" Next higt-lntqUM1Cy may also be useful
B'" Difficult circuli this period.

First letter= n~ht wa.... second '" day . aYeS.
G '" Good, F '" Fall', P ,.. Poor. "", Chlince of sollIr '''res.
• =Chance of auron.
NOTE THAT NIGHT WAVE LETTER NOW COllIES RRST.

The outlook klr $eplembef is generally goOO, especially !QrHF bands. OXpossibil
ities, and lal e operation on the higher bands (10, 15.20). Conditions on a day-to
day basis are likely to vary accordi ng to the chart below . Trends are shown as
conditions change.

SEPTEMBER
"" MO, ,,,, _ 0 OH" ~ ""1 2 3 4 5

G G G G G-F
6 7 8 9 10 11 12

F-P P P-F F F-G G G
13 14 15 16 17 18 19

G-F F F-G G G G G-F
20 21 22 23 24 25 FP6F_PF-P P-F F F-P F
27 28 29 30

P F G G
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Our annual conference has
been and gone-this year it was
the " River City Conference," at
Wanganui, in the North Island .
Among the usual remits on Ire-

both simplex and through local
repeaters.

Large factori es, processing
dairy products and those in paper
manufacturing were the most af
fected by structural damage, but
ground and property damage was
extensive, with large cracks and
gorges snaking their way through
the landscape.

HANG-MOBILE

Not to be outdone by the m0

bile operation from the Space
Shuttle, ZL amateur Guy Kendall
ZL2BIV operated a mobile station
from a hang glider on Sunday,
March 8 . Flying at amtoces of up
to 6,500 feet near Lake 'reeapc
in the South Island, Guy had a
asc with Roger Corbett ZL3THQ
through the 680 repeater near
by, and another QSC on simplex
with the same station, 100 miles
away. A Kenwood TR-25OO 2m
hand-held taped to the control bar
was used. IA nifty photo from
Break-In could not be used for
technical reasons- photos al·
ready screened and published
won 't reproduce well in another
printi~Ed. J

We are troubled here in ZL by
hang-glider pilots using 2m hand
helds for air-to-air communica
tions, who are not licensed am
ateurs. They use our repeaters
and frequenci es, but a re hard
to locate since they can access
the repeaters at great distances.
The problem has increased since
proper import licenses are no
longer required and ham gear is
therefore easier to obtain by non
licensed persons. Are other coun
tries having this problem?

quencies, CW, power, etc.. there
was a report from a tribunal set up
at the 1986 conference to exam
ine " Structure and Control of Our
Society," and make recommen
dations to NZART members and
Council on any changes consid
ered necessary to make our soci
ety functionally better.

The report was accepted, and a
working group formed to oversee
changes 10 take place at the 1988
co nference. Basically, the main
changes are as follows (from in
light type, toin boldface):

- c cntrcr by a president, vice
president , and 17 councillors
elected lor two-year terms. Con
trol by a board consisting of a
president, four directOf'S, a sec
retary, and a treasurer, elected
or appointed for a two-year
tenn.

- Councillors elected on a Dis
trict basis, the numbers propor
tional to the numbers of members
in the Districts. Zones to be cre
ated, each ZOne to elect a zone
chairman (by the Branch/Club
delegates within the zones) who
will be the link between HQ, the
board , and Branches/Clubs,
and members.

The only area of contention is
the number and size of branches
in the proposed zones.

48'Kt 01352,793
27% ot 558,699
24% 01751,130

45"
87".,,,

Region I
Region II
Region III

NZART CALLBOOK

Well, the NZART Cal/book is
out, with the many sections of use
fu l information on such things
as NZART Information, the ITU
Amateur Radio Disciplines, Oper
ating Information , an Interna
tional section including the DXCC
lists, DX zones, etc.. other radio
services with in ZL, and a Data
section. All this as well as the am
ateur causqns for ZL1-4, ZL de
pendencies, and South Pacific
island callsigns. Quite a bargain
a t $NZ13.oo (around $US7.OO)
plus postage and packing, from
NZART Headquarters, PO Box
40-525, Upper Hut t , New
Zealand.

After making sure my own en
try was correct, lhe summary of
ITU Annual Reports for 1986
caugh t my eye. I'm a sucker for
figures (all kinds). Look at the
co mparisons between Ihose in
the Society wh o are licensed
hams (first column of percent
ages) and the licensed hams who
are members of the Society-sec
ond column:

Wouldn't we be a strong voice if
every country had a 100% mem
bership in their society, like In
donesia has with us 40,000 li
censed operators, all belooging.
There are other countries in the
100% group, too, but in most cas
es only from 30% to 50% of li
censed amateurs belong to their
country's Society-which is the
voice of Amateur Radio at the na
tional and inte rnational bargain
ing tables. No wonder we have to
fight so hard to maintain our fre
q uencies , et c .-how much
stronger would our voice be if all
1,662,622 licensed amateurs
were Society members instead of
the 501,595 who do belong.

RIYER CITY CONFERENCE

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road
Napier
NewZealand

Hi from down under, again-oo,
we haven't dropped off the end,
just having a short enfo rced
spell under doctor's orders. Just
as well I was fit and healthy
this time last year when I was
visiting in the U.S. and Canada.
In fact , just about the ti me of
writing this column 12 months
back, I was visiting 73 and be
ing shouted a long, cool 807 (or
TU1-depending upon where you
are from) .

Packet stations are active
throughout France. There are two
operating digipeaters in Paris:
F6ABJ-2 and FF6KAL. There are
three active PBBS systems :
F6ABJ, F5LO, and FC1HPI. It is
possible to connect with stations
from the Channel coast to Or
leans. Packet is expanding
through France, and it soon will be
possible to connect throughout
the nation. There is no 220-MHz
allocation in Europe, so inte rlinks
are planned for the 430-44D-MHz
band.

EARTHQUAKE

At 1430 hours NZT on Mon
day, March 2, a large earthquake
centered in the Eastern Bay of
Plenty, North Island , caused mil
lions 01 dollars damage to the
towns of Whakanatne , Edge
cumb, Te Teko, Kawerau, and the
surrounding rural areas of the
Rangiliki Plains Basin. Wide
spread damage to property, tele
phone service, power supplies,
water and sewage services, but
miraculously there was no loss
of life.

Amateur radio was again to the
fore , providing additional com
munications for the overloaded
Civil Defense system, which was
also operated mostly by ama
teurs. The state of emergency
was lifted on Thursday the 7th and
replaced by a local emergency
declaration for the Whakatane
District. The length of the state
of emergency was 76 hours, and
the Regional CD HQ handled
697 messages on their network
alone, beside the many hundreds
more handled by the amateurs on
their localized emergency nets,

FRANCE

Chuck Martin FIAB4Y
CPUA-316
American Embassy Paris
APONY09777

VK6JJ, Heather VK2HD, Ken
VK5QW, Kan JA1BK, and Gin
JA1ACB, and eutre members of
the Heard Island DX Association.

Chuck writes that Paris closed
down for the summer-he was off
to the Riviera fora two-week vaca
tion and would write us a report on
amateur radio in the south of
France.

The Paris International Ama
teur Radio Association (PIARA) is
dedicated to serving the interna
tional amateur community in Paris
and throughout metropolitan
France. Membership is free and
open to all, and all members re
ceive the monthly newsletter, the
Bugle .

It was started by internation
al amateurs here because licens
ing and operating in a foreign
country involves special prob
lems. The bureaucracy involved
in obtaining a license can be baf
fling . as can be regulations, writ
ten in French. It also is difficullto
get parts for U.S. equipment.
PIARA has helped with these
problems.

PIARA meets the last Saturday
of each month at Chez Jenny, an
Alsatian "brasserie" in the 3rd Ar
rondissement (district) of Paris.
Their specialty is choucroute
royale , a delicious platter of
sauerkraut, smoked pork chops
and sausages , all steamed in
champagne. Sometimes we have
breakfast meetings ChezF/AB4Y,
where we have L'Aunt Jemima
and Les Hash Browns, and an in
ternational dish: Creamed Chip
Beef on Croissants.

Paris has one functioning 2m
FM repeater. FZHHF (tres haute
frequence)-very high frequen
cy-is on channel RII: 145.000/
145.600. Sadly, there is a great
deal of malicious interference
and jamming in Paris. The re
peater has had to be shut down
for long periods. There is simplex
FM on 145.500 and 145.550.
There is a superb 7O-Cm repeater
on 431.725/ 430.125, caUsign
FZ1UHF. All FM repeaters in
France require a 1750-Hz access
tone.
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In oduo

the ne logical step.

su'sD

1Wo affordable radios in one- that's
exciting.

Yaesu's dual-band FT-727R
packs our best HT know-how into
one compact design.At a price
that's in step with your ham
budget.

Hit hard-to-reach repeaters
with a powerful 5 watts on both
2 meters and 440 \lHz_

Work the bands quickly
and easily with a wealth of
microprocessor-controlled
commands:

Jumpbetween the separate
VHF and CHF VFO registers.
Program each of the ten memories
for instant recall of repeater input
and output frequencies, odd spli ts,
andtone encode/decode.

Scan the memorychannels,
the entire band,or a band seg
ment. And return to any special
frequency with the priority feature.

Use linkrepeaters by program
ming TX on one band and RXon
another.

Conserve power with the bat
tery saver. It lets you monitorsilent ly

Band Handie.

while drawing negligible current.
And measure your battery level
with the digital battery voltmeter
There's even a "Loll' Battery" LED.

Finally, your operation is
rounded out with features like VOX
capabili ty. Aone-touch repeater
reverseswitch. An LCDreadout with
illumination lamp.Ahighllow power
switch. Remote computer control
capabili ty. An optional CTCSS mod
ule. And Yaesu 's full line of optional
accessories.

Sostepup youroperating capa
bility noll' with the logical choice in
HT operation.

Yaesu's dual -band FT-727R.

jaesu USA
17210 EdwardsRoad, Cerritos, CA90701
(213) 4W ·2700
Repair Se....'ice: (213) ·HM ·4884
Pans. (2t3)'0,,",547
Yaesu Cincinnati Service Center
9070 Gold ParkDrive, Hamilton, OH45011
(513) 8" -3100
Prices andspecifications subject to change
.....ithout notice.

CiRell i • • ON READER SERVICE CARD



TM-3530A
Full-featured mobile transceiver

A complete line of accessories Is available lor all models.
Complete ~.. rvic.. m/lnuals arll.valiable for all Kenwood neosce.ve-s end mas! accessories.
Specilicalions lind prIces are subject 10 change "",rllou! oolice or obligllrlon

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach,CA 90810
P,O. Box 22745. Long Beach, CA 90801-5745
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