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New Exciting Features!
Bonus Recein Band - The430 (440) MHz
bonus band is available fo r receive. Enables
full duplex, crosshand operation between the
2 Mand 70 em bands. Crossband repeat
from 440 MHz10 2 M.

watch Pad Memories - 10 scratchpad
memories automatically store your 10
previously transmuted frequencies (5 simplex
and 5 duplex) fo r instant recall.
No fu mbling around tl)in!: 10 write down,
or store into regular memories , frequencies
which you want to use temporarily.

Memory ADocation Function - 60 regular
memory channels can be divided between the
main and bonus band. Youcan organize your
memories for maximum efficiency and
listening preference.

Automatic Memory Channel Advance -
After a memo!')' channel is programmed. the
channel indicator automatically advances,
speeding up the programming process.

Tone Stan· - Sca ns, detectsandsets the
subaudible tone. Permits access to a repeater
when you don't know the tone frequency.
"OpnouI lIT41S ......1'<4

Yoke Synthesizer- - The 1e-28IH
announces the operating
frequency, enabling quick
confirmation wnhout
takingyour eyes off the
road. Very helpful for
visuallyimpaired
operators, too.
• 0pD0a n-ti6 ...........

Packet "Plug
and Play"
Operation

Data Jack
Connect" a The
directlyto the
modulation circuit
for packet conve
nience.

9600 BPS Capability - ~o modifications
necessary Provides higher performance
packet operations.

Modulation Orruil - I\ewlydesigned,
prevents over modulation even during high
data throughput.

Rugged, Durable Construction
Die Cost Aluminum Frame Construdiol 
~k'ets the highest standards to provide
reliability and long life. Will enhance your
trade-in \11Iue years later.

large Heal Sink - Dissipates the hear
to maintain power output and stability
charactensucs.

Simple Operation
Remot. Contr~ Miaophone - PuIS me
operation ofseveral fu nctions at your
fingertips.

Auto Dialing Capability - Programs 14
telephone numbers for autodial via repeater
autopatch.

"One Pus~· Adiol Switches - Eliminates
the need for "two step" function switch
operation. Simplifies mobile operations for
convenience and safety.

Large Display - Easy 10 Sloe and logically
organized for l"&} interpretation.

Auto Power Off - Shuts the transceiver
down (when programmed). Grearfor
bedstde use.

Compatible Auessories - For easy mounting
and operation.

And More!
• !lWl·in,... ... COOt Sq\K'IcII

" 0pIi0n<d T_ ~11"" I'ocktI !kqI
• Sc2nn'ng

1(·281 HHUHz
FM TrO/lS(eiver o





• .', .

~ .-. -•
• • • • • • ~ .: ~-..._~ -- • ..

CS-700 Intelligent Interconnect

The CS-700 is lor simplex r::;:;; ; iii i iiiiiiiiiiiiii; ;cceranon and oilers sel-
ectable VOX Enhanced or
VOX Controlled Sampling
~ allows the ll'lObIe

~a~ro~~~e l~:::::::::~~~~~~Jcontrol et aJ limes. The
C5-700 requires an intemal
connection to the discriminator of your simplex transceiver. A 9 memory Speed
dialer is standard This is me best sampling patch in the business!

CS-SOO Full Duplex Interconnect
The CS-800 will operale
Full or Semi duplex and
also has a built-in Re
peater Maker. The only
required ecooeceoos are ( • • ( . • • ~

10 !he Mit and Speaker
jacks ol yourQ.laI bin:!
lranSCeiver. A g memory
Speed-oeier is standard. Fully FCC and DOC approved. This is your besl
choice in a Full Duplex lnterconnecl with built-in Repeater Controller!

CS-900 Control Station Interconnect
The CS-900 is VOX act
ivated and can be used
simplex or through any
remotely located repeater.
The standard 1/2 Second

Electronic Voire Delay to- l~~=::::::~~~~~~~Jtally eIinW1ates syllable or NEW
word """* '!l and resuts
in unsurpassed simplex perlormance. A 90 memory speed-dialer and
Remote base mode are also included. The only required connections are to
the Mic and Spea ker jacks 01 your simplex transceiver. Furly FCC and DOC
approved. This is the best deal going in a simplex patchl

Private Patch V
Privale Patct1 V IS a mun.·
mode inte rconnect that
ofIers lour user selectable
~s: I . Enhanced
Sampling 2. VOX Simplex
3. Semi-Du ple x 4 Rep
eater Maker. A 90 memory speed-dialer and remote base mode are also
iflCluded. Can be connected 10 the Mic and speaker jacks 01 any simplex
transceiver when used in VOX simplex. Fully FCC and DOC approved. No
other patch offers as many modes and features.

-

ur microprocessor controlled interconnects

patch your FM base station radio to your phone

line and allow you to initiate and receive phone

calls in your mobile or HT without assistance .

To get the complete slory Call or Fax today for producI Informallon
and dtlllier I/s Ilng.

All features are full y user programmable: • Speed

dial memortes - Single or multi-digit access code.

• Secret toll override access coca - Toll restrict numbers

and sequences e Regenerated tone or pulse dialout

• Ringout on 1-9 ring · line in use detect - Call waiting
• CW 10 • Hookflash • Activity & Timeout timers...

And More!

CSI has been the leading producer of interconnect prod

ucts for over eleven years. All products are made in the

U.S. A. and come with a one year limited warranty.

Only CSI interconnects offer important user friendly

features such as Memory Speed-dialing, Last Number

Redial and a built-in Programming keyboard with com

panion digital display which makes user

set-up quick.

easy and

positive...

! i l'? ®
Connect Systems Inc.
2259 Po rtola Rd .
ventura . CA. 93003
r.. ...

(800) S4S·UU
Phone (805) 642·7184
FAX (805) 642-7271

CD-1 Communications Decoder Unit
Decodes and drsplays an • ..........:
50 CTCSS scoes. 104 OC:S
codes and all 16 OTMF
digits when connected to
any scanner, recewer or
serviOe rrIClMor_ Extremely
uselul lor service wor1< or
determining ee correct
codes to operate open repeaters and autooercf-es. DTMF sequences are
displayed a second time, slowly just in case the real time digits were too last to
comprehend

CIRCLE 12 ON READER SERVICE CARD
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Number 1 on your Feedback card

Wayne Green W2NSD/l

NEVER SAY DIE

tereste to gel together. The weather
satellite picture hams meet. The
ATVers meet. The slow-scanners meet.

And soon.
So why not take advantage of this

and refocus Ilamfests as platlorms lor
interesl ing newcomers in these ham
special interests? The slow-scan group
could be encouraged 10 set up elhibils
demonstrating what they are doing and
how 10 get slarted. They ooukl put 10
gether some videos 10 hetp their ex
hibits. All Ihe other ham special inter
ests could be represented by the ham
industry coroanes supporting ltIetr in
terest, plus any clubs and outstanding
hams inYO/Yed with that 1flIer-est.

Would you fike 10 see al the packel
groups together, complele with videos
and demonstrations? Dillo the AT'Vers,
comstere with videos 01 their ba lloon
viCleO trips. And so on down ee MsI of
sub-hobbies which go to make up ama
teur raoo.

Whal's new in RTTY? In high
speed CW? In 10 GHz pioneering? In
AMTOR? In C lover? In QRP? How
about cert ilicate hunting? My chance
of code-copying contests with certifi
cates 01 merit for emerent speeds?
Transmiller hunting gear? 160m DX
ing? 75m phone DXing?

Cook:! we starI using hamlesls as a
way 10 altTad ne , comers? 11 we invited
interested school kids to corne, and we
had exhiblts which expla ined how re
pealers work, ham satell ites, and so
on, we might staJI seeing some inlerest
!rOm youngsters.

JuDging !rOm ltIe downhdl slide of in
terest In tramrests. either the organiZ·
ers are going to have to reinyentthem
or bury them, After over 60 years oflhe
same old stuff, it's begiMng to smelt.

What Would Get You to Come?

My AID S cure ed itorial generaled
one of the biggest stacks of reader mail
in years, I enjoyed that, bUI it isn't
enough. Now I want 10 get you 10 think

ing creatively about namtests. Yes, I
know, you've been through Ihe same
16 yea rs 01 our American mind-numb
ing school system J suffered, so you've
been punished Jar most ol those years
every time you atte"""ted to thin k or
ask questions. II's ere 10 start breaking
ItIls pattern and getting 'NI1at liltle Is left
01your atrophied gray matter into gear.

Lei me know what ideas you nave
lor hamfests . What could !tIey do thaI
would get you 10 drive a huOlted maes
and maybe stay lor a day or two?

Think about it. Talk at your ham club
meetings. Discuss it on Ihe air, t.ers
have some ideas on how hamlest orga
nizers can make sure that you" drive
at least a huoclred miles 10 gel 10 the
nelt harnlest in your area. What would
It take?

CU510met Un..ervlce, . ,

Ooe of !tie lessons successful c0m

panies are learning is the ifl1xlrtance of
customer service. And tt's 10 t imes
more important in the ham field, where
so many customers are on !he air and
talking with prospective customers. The

Continued on page 76

crank type and we were on a party ~ne,

ring e ree.
Lacking any e1ectrici1y, I borrowed

Harry's old shack to set up my ham
gear during the summer 01 1946. I'd
just scent lour years in the Navy and
was going back to college in ltIe tan, so
sitting on a hillside in northern New
Hampshire hamming seemed like a
great wa y 10 spend my summer. I
packed my Hallicralfers SX·28 receiver
and my homemade pp 813 kilowatt all
band AM rig tntc my old 1939 Forn,
G-oYe it 10 Bethlehem, and was in busi
ness.

Hamfests 1994

With the recent appareot ooIlapse of
the muCh-touted CO magazine com
mercial namtests, which were, as usu
al , penemed on the 19308 style, and
the winding down 01 interest in many
other regutar hamlests and ccnven
tions, perhaps irs almost lime to con
sider what the hams 01 1994 wa nt ,
rather than what the hams of 1934
wanted.

In those days th ere wa s a small
contingent on 160m phone, mostty us
ing a 6L6 crystal OSCillalor modulaled
by a~er 6L6, and almost everyone
else wa s on 40m CWo All the hams
prelly much knew everyone else in
their area, so meeting each other in
person at a hamlest was lun. It was fike
a smaU fraternity.

As I'v e explained, the steadily in
creaSing elhibit costs al Dayton forced
e e 73 staff to rethink their policy of ex
hibiting, which I first started in 1955,
when I became the editor of CO. Many
industry people have been taking a
ecee- look er the rising costs of booth
spac e and the sales resutl ing Irom
hamfest elhibil ing , • , and staying
away. They've found there are far less
costly ways 10generate sales.

The pa r1<.ing situation at Dayton is
horrendous, with long walks lor almost
everyone, Then , when it rains, you can
be In mud up to here. And il has tended
to rain. The ltIousands 01cars liU the
open fields around ee Arer'la , making
an impressive picture !rom the air. But I
sure wiSh ltIey'd come up wiltl a belter
cceuco lor their hamlest.

One of the reasons Dayton era .....s
such a big crowd is thai il's centrally e
cated in the country and provides a
praclical way for hams with special il'l-

impressed. Very impressed. H is
"shack" was set ~ in a sma_ storage
building out behind the Yaley VIfIW Inn
in Bethlehem, NH, where his mother,
Mamie, was the pastry cner.

My grandparents picked the town as
a summer refuge from hay lever for my
gran dmother. They, and my mother,
who was 20 at !tie time, spentlheir first
summer at the Inn and got to be good
I r ie nds with th e own er, Johnny
Macauley, and Mamie. They liked Beth'
ienem so much they bought an old
larm with a cottage, where ltIey spent
their sumlT18l'$ !rOm ltIan on.

II didn't lake long before Sanger
Green, trom U flleton, Ihe next to .....n
over, was dalWlg my mother. That led 10
mamage and, eventually. me. And I
spent my summers With my grarqJoar·
ants on me farm up unt~ W'NII.

When I saw t ne hamshack and
watched Harry Sitting there talking with
hams all around New England, thai
was the l irst bite 01 the apple of wis·
cern. Wow! So I etenee playing with
electriCity and learning. I never woold
have guessed thai in 1946, soon atter I
was discharged !rom ltIe Navy, I'd have
my own ham station set up n the same
building that Harry used a lew years
earlier, Sitting there worlting DX on 20m
phone , and tal king wllh hams all
around Ihe East Coast on 75m, Well.
you see, the larm, as we called it, had
no electricity. Heck. it had no water ei
!her, just a spring up on the hill wiltl a
pipe which my grandfather had put in,
running into a bfg}ar in the cellar. From
there we pufl'lled the spring water into
the sink with a hand PUfT1).

The toilet was a Slinky backhouse
out behind ltIe bam and you got yOUt
reet wet in the dewy grass walking out
there In the morning, and had 10 take
along a I lashlight at night. My f irsl
chore when I got up was 10 start the lire
in the kitchen stove. Wood fire, USing
some newspaper,~Iing, and a lillie
kerosine. Then, when the water tank on
the end 01 the stove was warm, I'd dip
out aboul live gallons of warm water in
to a sprinkling can and hoist it with a
rope lor my morning shower, This was
out in the wooctstled, where it got cold
at night , even in mld-summer. The
shower water Just ran through cracks In
mefloor boards and into the din under
ee snee,

We did neve a telephone. It was a

Reinventing Hamfests
Business has been busy re-eng i

neeri'lg itsel . .. comiiig to !1iPS with
me revolution in communicatiOns and
computers. In 1980 almost 99% 01 all
computing power was controlled by mil
ncn-eoner mainlrame and hundred
thousand-dollar minieompvlers Sitting
In special temperature· and humidity
controlled rooms , a nd o pera ted by
.....hlte-smocked specialists. Today 99"ilI

of ltIe cof!1)Uliog power is handled by
ll ioocomputers sitting on desks.

Machines are runericaly controlled
by romputers instead of skillecl machin
ets. Middle-management layers have
been eliminated. Our stores use bar
codes at the checkout 10 calculate the
bir, keep track of nvemory, and reorder
!rom the warehoUse. Any business eet
doesnl make the best use of new tech
l'IOIogies quickly Ilmis itself Irrelevant.

Even government is beginning to go
through a time of rlHtngineenog. The
old layers of bureaucrats are !1CldUa1y
being replaced by computers and com
JTI.Inications systems,

So what hasn't changed? I attended
my first ham conventiOn In 1938 and,
oltlef than !he vinlage 01 the eqUipmenI
on display (the Hallicralters Skyrider
Diversity receiver was the big deal at
the t ime), absolutely noth ing ha s
changed.

Oh, the big hamlests have gOllen
bigger and most of the smar ones have
d isa ppeared . The elhibits are the
same. The lectures are the same. The
Ilea markets are the same, We only
had around 40,000 hams in 1938. so
!he bamrests were smaller. But not as
much smaller as you might think • • •
because almost every ham in the area
turned out lor the hamlests in those
days. Today, wilh over hall our licensed
hams cofTll letely inactive, and hall 01
Whar s left only marginally active, many
of the hamlests are about the same
Size as they were over 50 years ago.
Today a hamlest is doing very well il it
attracts 5·6% 01 the amaleurs In the
area.

Of course n those days we had CW
and phone . Period. Well , yes, there
.....ere a lew VHF pioneers way up there
on 10 meters. The lirst ham I ever visit 
ed, Harry Stevenson W1 CUN, was one
of the 10m pioneers back in me mid
1930s. My gandfalhef took me to visit
Harry's hamshaclt in 1934 and I was

4 73 Amateur Radio Today. June, 1994
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CH·32 Mi racle B.lbY
14&'446MHz HT Anlerma
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PRODUCTS

TRI-BAND MOBILE ANTENNAS

CX-224/224IMO In-Band 14fi122Of446MHz,w,fold·ClIttr, NoGrooMPlane Required
Gall" Wm: YSWR: M,. Powlr: lenrth: COIlnldor:
146M1il2.15c1li ~ wa'le 1.5:1 100AlS 3' P\.·2S9oftfUO styie
22CUiz l&f1j~ lIiM or ess
«6MHl 6.CkIi*lIiM . 2

fJ-l55 Tri-Band 52J1461446M HI wlFoid-Over
Gaill Waft: YSWII: tI,. Pwer: lellftk Cnlettll .
52MHz 2.ISdBi '1u -ave 1.5:1 12(1 WFM 4' 10' PL-259
146MHz 4.5dBl %wave er ess
446MH17,2dBi*weve~ 3

HF MOBILE AND HT ANTENNAS

_.

·l ·14HS{)ptJonal20 Meter Coil

KA-tS OIJa(l -Band HF (Lt' {20)/1511211D Meiers wifoid-Over
Wan: VSWR :""' Weight length: Max Power: Conneclor:
'I.wave 2: 1 of~SS 1 lb. 14 01. 4'4- 120WSSB PL-259

l200W SSB 28MHI)

SH·55 Super Flexible 1461446MHI HTAntenna
Gail " Wm: M,. Power: lengt_: Connector:
146NHz I.Sd81 '10 wave tD watts ISS BNC
446MHZ 3.2dBi '" wave x2

, - - - -, Cf-4106I, I, J, RS-21
146/446MHz Trunl, IIiItchback,
IaIlI hss, .tea, M.u Pwr. fa dDDr (QIl,
1J.15(1,1Hz.aldB. 1lOOw PEP ~. et:.l
~ 0 2llll. SOOw PEP -.l~",..

lsIlld ~B IO ~AIIV
COflIllClORS: a"lJle Rubber·

(l60l (1611 41"" cOl1tO tlase
Output 50-23950·239 50-239 pro tel:~ vehll:le

_ l ow- In P\.-259 Pl-259 SO~.~2~~~~;;;;;;;~ . ',
~===~ ~ In:pt·2S9 H-M* ~239

@
RS-820
~-Ou1y.low Pl'obll
rrllf'l< llll or IIIIdl BaU---....--

~~ ...
304M ......ca_
lJ5 IeeI allolr loss CQI;I

Gold plitfd t.H 11'1.·m
SIH391 ","lIttOl ~

305M St,nairC
cable Assembly
Silme is JO.IM, M 17

L ..J ...·-

...''''' ----------- -

DUPLEXERS AND MOBILE MOUNTS

~\'~ CH·722SA Hig hGain HT AntennatD Gain & WIft: 146M Hz 3 Od Bi '..'l wave
446MHz SSdBi ""wave .2
tI... Ponr: 50 warts
lellllb: 35', 2 seenos. lit each
Connector. Bm:Conlector:

Pl -259 or
NMOsty ~

Conl ector:
P\.-259 or

''''''"'"

-."P\.-259 or
HMO sty~

MINI SPEAKER/MIC

-

NJJ

-

Dual-Band 1461446MHz. ceHuLa.r Loolc -a-like
VSWR: Mu PlnnIf: llnvt1!:
1.5: 10r~ss SfN/ FM 12"

MODERN, MULTI-BAND ANTENNA SYSTEMS

•

Modern, high-pertormance stations use COMET Antennas, Ouplexers,Trolexers and Accessories ! COMET products are designedtoprovide
an exceptional level of signal Quality and coveragearea. Whether operating mobileor fromyour base station, COMET products make you
sound good. No other product linehas the selection. convenience, Quality and pertormance!

-

. '."tp

B·2O/B·2OIMO Dual-Band 1461446MHz. Cellula r Ap pearance.
No Ground Plane Required
G, in" W,ve: VSWR: M,. Power: le",ltI:
146MHz 2.1SdBi ~ ldYt 1.5:1 or less 50watts 30"
446MHz 5OdBi*-..ave J2

B-1 011·1 OIMO
G, in" W,,,,,:
146MHz OdBi 'A wave
446MHz2.15dBII'l wave

~----

DUAL-BAND MOBILE ANTENNAS

Fl-67S Dual-Band 146/446MHI wfFold-Over, NoGround PlaneRequired
Ga in &WiVe: VSWR: Mil Power: Length: Conneclar.
146MHz 4 SdBi %wave 1.5 1 or less 150 watts 4 I I" Gold Platt<! PI..-259
44SMttz 7.2dBi ~ w.we . 3

FL-&2S Dual·Band 1461446MHz wlfold·Over, rw Grourld Plane Required
Gail' Wave: VSWR: IIbl f'IilItr: l ...ttl: C...lcllf.
1 46MHl3.5dBi ~WM t.s t eess I SO 'll'atts 3S' GoldPlitedPL-m
446MHz 6.MBj \\ lIIave I 2

- =-=
~l,s SB·25/SB·25IIMO M(H)(t-Band I46MHl wlFold-Over. No GrOllOd Plane Required
",£*\~ Gail ' Wm : VSWR:..,.Power: lptlll: C~ ndor:
~ 1 46MHz 4 1dBr ~wave 1.5:1 «ess 100w FM 4 9 PL·259or

center loaded NMQ sty~

@.\;
COMET products are arailahle lrom - ~~

most major dealers. For eestemer
service , or a complele calalog ,
please can us aI800/962·2611.
We're conlident COMET prodllcls
and accessories will enahle YOIllo
enjoy Amaleur Rad io 10 its lullesl!
.. eCHO NCG COMPANIES

"

1275 No rthGrove Street
Anaherm. CA 92806
(714)630--4541
FAX 1714) 630-7024

~ S8-7JS8-7IMO Dual-Band 1461446MHI w.fokl-Over. No Ground Plane ReqUIIet:!
~ ...~'; Gail" W,,,,,: YSWR: M,. Pawl r: lell91h: Clmedor:
~ 1 46MH7 45dBi ~wave 1.5: 10r ~ss 70WFM 4' r PL·259or

center-loaded NMOstyle
446MHz 7.2dBi*wa'le ~ 3

@ SB·5/SB·5NMO Dual- Band 1461446MHz wt'Fold-Dver, No Ground Plane Required
"'~\ Gain& Waore: , VSWR: Mu Power: length: Connector:

146MHI 3.OdBr \11 wave 1.5:t or less llOW FM 38" Pl-259 orI :~ ''': _.2 -cz; _ '''''' "'" _

~~ SB·2ISB·2IIIMO Dual-Band 1461446MHz
, ,,,£*\~ Gail' WIft: YSW1l: tI... Powtr: lenv-:
~ 146MH.z 2.15dBl 'Awave t.s.t e ess fiJ'NFM 1a"

446MHz 3&lBr'" wave



LETTERS

Slew Katz WB2WIKl6, Chatsworth
CA J am truly grateful lor the wonderful
response to my 2 motel" amplifier con
version attic:le In the Apri 1994 issue of
73. It restores my laith that not all hams
are appliance operators and some are
still witling to tackle worthy home-brew
projects other than simple digital err
Qlil$. Within wee weeks after publica
tion of this artide, J received 89 leiters .
taxes or cards from Iellow amateurs Sin
cerely interested in lallowing the instruc
tions 10 completion 01 their own home
brew hall·kilowatt VH F amplifier , I 've
tried 10 answer every single inquiry as
thoroug~ as possible, to assist II10se
in need 01 help to actua lly complete
their projects and gel lhem on the air.
Bravo 10 our readers aoo fellow home
brew and VHF-UHF weak-signal enthu
Siasts' Get ecse amplif.erl running and
kloiIlor me on the "Weak sigoar modes.

Marcus Ely KB7UIS, Fort Worth TX
Thank you for including plans lor home
brew radios and equipment in your peri
odical I have success/uly (lioa.lty) buill
the SP·! Spider uenscewer designed
by Mike Agslen WA8TXT, reeturec in
the January 1993 issue. I buill it trom
scretcn, in the 30 meter and \he 40 me
ter versions. I am new at home-brewing,
but I had a bal , as l learned very much
in making these radios. I even etched
tr'rf own eircuiI boards.

Mr. Agsten has been very helpful. He
has patiently answered my questions by
mail. I had some problems, mostly dl.lEl
10 my own solderiog. Of 10 inc:omplet~

etched Iraces on my home·brew
boards. But. each time I wrote 10 Mr.
Aggten he steered me 10 the part 01 the
board or the component 10 cnece. and I
found the problem.

Randy Minniek WA6IXI , Long view
WA Wayne , I simpty had 10 write 10 say
, hanks· lor helping me to get off my
dead , , , er . .. uh-huh , , , and move
towards an upgrade after being a ham
for 20 years_

If it weren't IOf your carpi ng about
such manes. I dovbt very seriously if I
would have given all thai much thought
to the matter, what With being qu ite
comlortable with my ticket (Aavanced)
and al. (Atler ai, whal are a lew extra
kHz privileges, anyway?) The fact 01 the
maner was that you ¥lefe righI. I Sill1>ly
had no excuse not to, You aclually
caused me to choose to be honest with
myself or stay in "limbo lard' with no di
rection and "no one at the helm."

No! rriy have I successfuly 14l9'3d
ed to Extra. bu1 my packel statiOn is al
most com plete now and, though I've
been a dedicated HFer 'or 20 years, I'm
now having a great time on VHF. My
soldering irOn is gong to get hoi again
as I start building CAP~ alter
100 k)Og a time. There is also a new
business oppo rtunity that I'm pursuing
that will allow (among other things) a
new HF fig.

Having been a reader 01 73 .ince
eaJ1y 73, II: was ot:rvious that you are a
very rare individual who sees th ings

Number 2 on your Feedbal::k card

From the Ham Shack

quite clearly and then, aner assessing a
situation, does whatever is required to
"get the job done" I further saw that you
saw no real reasons lor others to nol
lYe up 10 their fuQest potential, not ac
cepting their lame, and usually invafid,
excuses.

But what really impressed me was
that you strove, and are striving. 10 moli
vale others 50 thatltoey rrjght OV81come
-tnemsewes" and thei r self -l im iting
thinking, There Is/Was no real "carping:
but genuine wit and (really) qcod-ne
tured ban tering proffered, not for de
structive and self~eous criticism. but
tor the mofivatiOn that _ , the too-silenl
majority 01 ' HAMsters," might start the
thinking (and dreaming) that is required
to overcome \tie natural inertia that qui
etly begins to creep upon us as we age
and lose the l ire and wanderlusl that
burned so brightly in ou r breasts as
youths (wtlo were norafraid, iuo delltal
Iy, to experiment and innovate). I no
ticed the tidbi ts that you tossed out to
stimulate our thinking and, per ecven
ture. blow off some of the cobwebs
we've allowed to collect between our
ears ruse it or lose ir is a universal
law); tidbits that would benefit not ooty
the hobby but the economy (especially
the personal economy).

I also have seen your detractors. to
which, again, I say "thanks," Wayne, IOf
not giving in 10 them and letting them
steal your dreams and rob you of your
gusto for lile so that you might conmce
10 positively influence others, Eyen ~ no
one else has been ettecteo . , have
eeeo.

David Mallory N4VW, Spartanburg
SC Wayne, I thought you'd appreciate
knowing that I Just finished a "supper" of
beans, com bread and milk., and I wiM
repeat thai for three more meals be
cause 01 your intelligent tecnncat sar
casm! No $5 meals out at the diner.

You see, I am an eectreer designer
(CAD) who is unemployed due to a filth
doWnsIzing. BuL the renewal notice you
wrote is so OghI-on-target mat n g1acly
sacrifice lood lor the stomach lor the
food lor the mind that your magaZine
connnces to provide. Your insight is re
Ireshing, yet realistic about our tough
tec:Mical wend. Only the "whiners" miss
the true intent 01 you r sarcasm. You
.\We this hobtly and the people and I~

dustries that also love it and leed its
growth! You are the ca talyst lor the
......hat if?" and ' Why not?" thinkers. SO
OK, you got tr'rf renewal price again, bttt
I thank you.

Trevor DavIs VE3DK V, K i r k land
Lake , Ontario, Canada Wayne, I have
a proposal 10 make and thai is to allow
al amaleurs 10 operate HF. but only at
QAP unless they have Morse cod e,
then they can fully use the TX power
that tt'le ir privileges allow them 10 use.
Amateurs with an Advanced ticket, or
whatever is equiva lent in the US, should
be allowed 10 use a maximum powar 01,
say 100 warts AM, unless they have
their Morse code ticket. I believe this

would greatly help ill promoting the am
ateur radio hobby and maybe, with the
10 meter band busy, we can scare off
the bootleggers of the banel.

Trevor-fife proposet:J some/fling
much like /his, but got liltle reader rflo
sponse, The Japaoose do this, limiting
no-coders 10 lO W on all bands , • ,
Wayne

Allan Feir VE6CGP, Calgary, Alber"
ta, Canada After reading your ranting$
and ravings IOf some time, ' finally did it .
I took ou l a SUbscrip tion to 73 so I
wouldn't miss any of you r ed itoria ls ,
WtiIe I don' agree wilh evefYIhing you
say, I do agree with most of It, and I find
your topics to be vef'J timely.

II you are concerned about lousy
government. take notice of what we do
in Canada: We turl them and Leave their
party in sha~s. Next. maybe we will
lI'ink ahead and have a decet d altema
live ready 10 be voted in. Tha t , of
course, is where we all need 10 gel 011
our butts and ec something,

Philip D. Wilbur NSSTW, Dallas TX
Wayne , I started reading 73 about a
year ago on a regular basis. I don't al
ways agree with everything you say in
youl editorials, but then who should? At
leasl you make me think about different
aspects of a subject

In response to your February esce. I
have checlo;ed out a copy 01 Cross Cur·
rents and have eieneo reading n. I have
also shown your editoria l to people et
work and at least one individual is p ia~

ning 10 purchase the book. I would like
10 see the design of the two experimen
tal eevces fOf chasing and killing the
HIV virus.

My interest is not specific ally with
AIDS but with viruses in generat, espe
cially in the parrot family. Since c0nven

tiOnal medical tleatmenl fOf most virus·
es is next to nonexislent. other than 10
treat the symptoms and hope the pa
tient ounives the disease, it is refreshing
to lind other possible alternatives.

Concerning your Marcil editorial. the
inlotmation on~ht hils a 1itde Qoser 10
home. My lather grew up in Arizona on
a 'arm in the earty part of the century.
He was exposed to much sunlight lor
many years. He was also a commerCial
and military pi lot lor 40 years. FOf the
tast 35 Of 50 years he has toughl skin
cancer. I have also shown signs of skin
damage, but at an older age than when
my tether's first appe ared. I have not
chased down uecermeo's book, It will
be interesting 10 see how he ellpiainS an
allemative to conventional theory about
the dangers 01 ultraviolet radiation. Just
as there is evidence 10 shoW that hams
tend to die at a younger age, there is al
so evidence to show that people who
have spent a lot of lime looking at the
daytime sky, such as radiO control air_
plane fliers like myself, have more eye
problems than the general populace. I
don't know il he addresses this issue-it
could have drastic consequences il not
approached vef'J cafefully.

Pr1i1ip- The closer 119 life to the em
ditions in whiCh our species developed.
the healthier we should be. Too much Of
almost an)1fling seems toxic, so perhaps
it's /hat way with 1ighI. Ditto too lillie. We
need c:etl.U1 vitamins. but n the quanti
ties our species has adjusled 10. We

need . . . nOf too much and not too lillie.
There are o/her factors lhat are ce

ginning 10 come to lighl. You've read
about the 50" drop in sperm COt/nt over
the last 50 yeatS, possbIy resul/irlg Ircrn
pesticide poIIuIian. WeI, wtlafe)11r is oo
ing /hat isnlleaving /he other 50'0 of our
sperm In good shape. And what's it d0
Ing to the ova? and 10 other aspects of
our bodies, as well as to (J(J( children?

We know tha I nicotine. alcohol and
other drugs adversely affect sperm and
ova, and _ know /he elfect sure isn't
positive. Now we're finding /hat EMFs
also affecl sperm, as do magnetic fields,
and 8If9n gravily. Whal a messl Try mat
ing some mice overa positive magnelk
termnal, and 011lefs 0VeI" a negatilfe ler·
minal. Try this with seecsr Wl"th onepo
larlty you get big. fal, hapPy dumb mice.
With /he ofher you get Ihin, smaller,
smarter mice.

Now, 00 caf1C8f. perhaps you'J 198m
more aboul lhis if you read Douglass'
book, Into The Lighl. 184ft. InteresMg
Cheers . , , Wayne

To m C o . KASNEE, Muncie IN
Wayne, lhanks for your rec:ommendatiOn
of me book Cross Currents by Dr.
Robert Becker. I was skeptical aboul the
credibility of this book before I read il.
but no more. I am a respiratory thera
pist. a Iree-Iance writer, and a radio am
ateur. and that combination of view
points incfeased tr'rf appreciation of Dr.
Becker's expertise and his writing ability.

I was Impressed with the weight 01
scieouuc data Ihat shews the impact
ltlat even very weak EM lields can have
on the body. I have never seen Ihis data
Cited in the mainstream media, wtlich is
odd , consider ing their pencnam lor
lending rree publicity to environmental
causes that have no scienti lic basis,
suc h as th e greenhouse ettec t and
ozone depletion.

The polential tor therapeutic uses of
DC and AC eeee is truly exciting. Tradi
tional medicine certainly leaves a lot to
be desired in !he neatment of cancers
and chronic lung disease. Arr1 potential
advance irl lhese areas needs to be i~

vestigaled, and any politically-motivated
resistance 10 this researcll lrom the gov.
ernmenl or the scientilic establishment
is irresponsible,

You mentioned in your editorial thai
this field is wide open lor experimenta
lion by radio amaleurs. I hope to see
some articles aboul this topic ill fuMe
issues, but I can imagine that you'll
have some sencus legal concerns to
worfI out before any ~·Io" Of experi
mental articles can be published. One
Pfoted rm anxiOuS to see is a reason
ably-priced ELF field ·strength meter.
Surely that could be done without mak
ing any illegal health bene!il c laims or
product tiability exposure . l would like to
have the means 10 eYaluate the fl8lds in
tr'rf own environment. as wei as the el
fectiveness 01any protective measures I
may take. Didn't some reviews of com
mercia lly·avai lable ELF l ield-strength
meters appear in 73 ? As I recall, they
_re either expensive Of unre~abl8 , or
both. Surely we can do better_

Keep poking your stick into the hor
nets' nest. Wayne. My next purchase is
Light, Medicine of the Fulure-

Tom-Watdl frx the AcuGauss unit!
•. .Wayne III
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REP-200 REPEATER
A fUlly microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

We don't skimp on rf modules, either! Check the features on Rl44
Receiver below, for instance: GaAs FEr front-end, helical resona
tors, sharp crystal fUters, hysteresis squelch.

Kit $1095; w&t only $1295/
(rJOOMHz units IIIfJIWIy tHfJhet1

.Available for the 50-54. 143-174. 213-
233, 4~75, 902·928 MHz bands. _Owner can inhibit a.,top~ch 01 re-

.FCC type aceepted tor COII II0e0oal psate-, enable erther open 01 dosed
service (150 & 4501 access for repealer or autopa!CtI, and

. Power out 2CNJ 5O-54MHz; 25W 143· enable toll calfs, reverse patch, ker·
174MHzi 15W 213-233 MHz; l OW uhf; chunk M ar, site elarm, eux rcvr.
lOW902-928MHZ. . Cw speed and tone, beep delay. IlliI

. Available add-<ln PA--s up to l 00w. timer. and ~esy beep type can be

. Slx eourtesy beep types, incUding ch.nged at any time by owner pass-
two pleasa1t multi--tone tusts. word protected dtmf 0CiTlfT\lW1Cls; .

. Oper1 or closed aceess autopateh, .Auxlliary receiver Input for control or
toll-eall restrict, eu to-osconoect. cross linking repeaters

.Reverse Autoplllctl , two types, • COlor ccoee LED', Indlc.te status 01
• DTMF CONTROL: CNer 45 Iu'lcIions all major fullCtiol lS.

carl be COlilloled by 44git dtrT'I . 3* ncn!lll.nlnm rack panel, frishacI
or:nmand. via radio or \elephorl8, in eggshell wtlita and black.

~ REP-200T Voice Message Repeater. As above, except
~ includes Digital Voice Recorder. Al IO¥t's message up to 20 soc, 10 be

remotely reeonled off Ihll air and played bad<. at user request by
DTMF conmand, or as a peliodieal voK:e ill , or both. _.... kit St 145, w&t only $1395

e REP-200C Economy Repeater. u ke REP·200, except uses
NEW COR~ ccoecner (no DTMF control or autopatd1). Features reet-vciee

Id reeorded wtlh oo,lt-1I1 mlel"ophone KIt only S795, w&t Sl095

Versatile DVR·1 DIGITAL VOICE
RECORDER Module As a l!!!$.!
'D'~ for repeaters, records your VOICe.
USIng tile bullt-In mlaophone or en ema!
rrrc. Use with almost any repeater COR
module May also be used as a
contest caller to play back one or more
messages ttrougtl your lTansmit1et at
!he prllSS of a SWItch, Used as a radiQ
grtep,s!, it carl recors! the audIO output
(Ia receiver _ ~ 10 20 sec. r::A any.

thing you might
.(". want to recall

laler. Play back
I. as many times

as you like
ttYough a smell
elltemat Speakllf ,
Extensive men

ual rene how to use multiple messages
and adapt lor many applications

...... ............. ..... , k" $59, w&t $99

TO-4 SELECTIVE CAUING Mod
ule. Versatile dtmf controller With 1
latching output Mutes speaker until
someone calls by sending your 4-<1igl t It
code, Or use II with a long It zero digit
to alert anyooe in dub Also rTI<Iy be
used to conlI'QI aulopatch 01 O!her
device, M $49, w&t $79

COR-3 REPEATER CONTROLLER.
Fealures adjustable taH and tune-oct
timers, sol id-slate re lay , courtesy beep,
and local speakei' amplif ier. .. ... kit $39

CWlD, Diode progammable any lime
ll'l the f.eld , adp..!stable lOne, speed, and
t,lTle(. , k,t $59

ACCESSORIES

~
~r

LNG·(")
ONLY $59--FEATURES:
• Very low no/$e.: O.7dS vhf. 0.808 lI1I
• High gain: 13-2Od'9, <iepends OIl Iraq
• WIde dynamic ranoe - resist overload
• $tlIble: low-feedback dualllate FET
"Spedf JIIW>g nnga- l'lI-:lCl. 4~ 137· 1:i2.
,:;:o. ll1.2lO-23O. ~7O, ~-.

Low Cost GaAsFET
PREAMPS

HELICAL RESONATOR
PREAMPS

.~ FET ~~w$ 3 ~ .~
heicaI res<:Jrl8t(n reduce lntemlOd &
crosa-band 1nt8l1erence in aiticaI
appicaliolls , MODEl HRG-( • ),
$80 vhf, $UOuh'. '~ILo7inlI_;

142' 1~ 150-1tR, 1tJl.174, 11~23J. 42()-470

RECEIVING
CONVERTERS

lOIiIf' noise~ to race;.. vhf and
lIl! bards on 8 10M receiver.
• KIt,,", ca• • $49, kn W/cal. & BNC

j.eke $74, wat In c... $99.
• Input rangesava~:5l).52, 136-138,

1« .146,145-147,14&148, 220-222,
m ·m MHz,~-G4, 435-437,
435.$-437.5, and -439.25 (to chlW1 3).

TRANSMITTING
CONVERTERS,

XV2lor vhf and XV4lor uhf. Models to
corrvert 10M sse. cw, fm, ete. to 2M, no,
m ,432, 435, and erv. 1Woutput
Kif only $89. PA's up IQ45W available,

TD·2 OTMF DECODER/CON·
TROLLER. 16 d,gits, lolt-<:all res\licl
or, programmable, Can tum 5 functions
onIoff ...."" kit $79, wired & tastad $139

AP-3 AUTOPATCH, Use With above
tor repeater aulopateh Reverse patch
and phone lioe remole COI ,bol are SId
.................. kil $79, wire<! & testes! $139

AP-2 SIMPLEX AUTOPATCH Timing
Board Use with above for simplex
operation using II transceiver ..... kit $39

TD-3 SUBAUDIBLE TONE DE
CODERIENCODER. Adjustable fOl
any tcee Especially for ",peate..,
w ,th remota eontrel act,vate/deacllvate
provisions ....kit $29, wired & tested $59

MO-202 FSK DATA MODULATOR &
OE·202 FSK DEMODULATOR. RlSI up
to 1200 baUd digilal signals ltYougt\ any
1m transmitter & receiver wtlh full
handshakas Radio-link computers.
talemetry , etc ... . ki\ ea $39, w&t ee $69

9600 BAUD DIGITAL RF LINKS.
Low-eost packet netv.u1Ung system,
COtlSisting d MO-96 Modem and special
versions d our 144, 220, or 450MHz FM
Transmillars and Reeeivers Interface
diradly with most TNC's. Fast. diode
switched PA's ou tput 15 or 5t:JW

REP-200N Repeater. W¥1I to use 'fOA.I ACC COl"lIroller, etc.? No poobleml

We'n make you. repeater with rf module$ only _ KIt onty $695. w&1 S995

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available In If-tight encscswes. and with data modems.

FM EXCITERS: 2W eontinuous
duly. TCXO & lllal oven options
FCC lype M:Cepted fof eo m 1
Mgh Nnd & uhf.
• lA51 50-54.143-174, 213-233

MHz ._ kit $109, w&t $189
• TA451 ; 420-475 MHz

...kit $109, w&t $189,
• TA901 902-928 MHz,

(O.SW ouIl; w&t 1219
• VHF & UHF AIIPUAERS.
• FOI1m, ssb. &tv.~ IeYels fYom

lOW to l00rN, Several model. starting at $99
FM RECEIVERS:
• Rl441R220 FM RECEfVERSfor 143-174

or 213-233 MHl . GaAs FET front end,
o 15uV sensitivityl Both aystal & eerarnie
" fi~ln plus Ml~ IftOI'\,Itor front end
tor exceptional MlectlV~ >100dB at
:l:12l<Hz (besl availablea~e!)

Flutter-proof hysterasis squelch; afc
treeks drift. __ .ki t $149, w&t $219,

• R451 FM RCVR, 101 420-475 MHz.
SimilarlO abO've ...luI S149, w&t$219

• R901 FM RCVR, tor 902-928MHz.
Triple COl ,verslOr1. GaAs FET front end

$1 69, w&t $249
• R76 ECONOMY FM RCVR l or 26-30, 50-54, 73-76, 143-174,213-233 MHz,

wlo heucer res or ale. " .KilS $1 29 , w&\ $219.
• R137WEATHER SATELUTE RCVR for 137 MHz. Kit $129, w&l $219
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Japan Accelerates
Information Highway

The c ompany recently unveiled its
new headquarters in castle Rock, Colorado,
the site of its lour 13 meter uplinks . DirecTV
plans to add a second geostationary satellite
at 17 GHz, operating at what one company
official described as a higher Irequency than
any other Fcc-cennec service.

Customers will use set-tee boxes equipped
with RS-232 ports for direct PC or worksta
tion cconectooe and also link directly to tele
phone lines fo r billing. The system will sup
port a variety of broadband interactive
services. TNX Bectronic Engineering Times,
Issue 791,ApriI4, 1994.

The country wi th more ham operators per
square mile than you can shake an HT at is
revving up plans 10 build a high-tech lntorma
non highway. The TokyO metropolitan govem
ment and the Ministry of Posts and Telecom
munications is expected to announce a fiber
based multimedia telcom network that will
ca rry in teractive cable TV and on-demand
video games starting in 1996 .

The project is part of a grand national plan
to bring ubercpuc telecommunications to
virtually all Japanese homes by 2010. Sever
al American and other non-Japanese com
panies are showing interest In the project,
according to a Ministry official. TNX Electron
ic Engineering Times, Issue 791, April 4,
1994. III

The Federal Communications Commission
has released the results of a recent study on
telephone RFI (radio frequency interference),
and the results suggest that transmitter pow
er was not a significant factor in these cases.
The te lephone interference research was
conducted by 35 FCC field offices, each one
visiting the scene of three randomly-selected
cases. The transmitting stations included 47
citizen's band, 27 amateur, 23 AM broadcast,
10 FM broadcast, and one international
broadcast station.

Al each location, government investigators
tested the telephones in question, FCC "bul
retoroor' telephones, and a vari ety of filters.
In one-third of the cases, 10 watts or less
caused the RFI. Fitters were successful In
eliminating the interference roughly one third
of the time.

The FCC also said, "Manufacturers can
design telephones to be interference free."
The commission's "bulletproor phones were
immune from the RA "virtually all of the time."
The survey is intended to help Ihe parties "to
productively address and resolve this prob
lem." TNX West/ink Report, No. 669, March
31, 1994.

• •QRP RFI Calling •

Ham to Head PCS Task
Force

$9 billion project to blanket the earth with
more than 900 satelllles capable of high
bandwidth commu nications. Separately,
Microsoft has invested in a terrestrial rad io
E-mail network for portable communications
devices.

The project was acnranv invented last year
by Edward F. Tuck WDBeRP under the cor
porate Identity of Calling Communications-a
name which generated little publicity. Thai is,
until Gates and McCaw recently invested
heavily and renamed tne venture Teledesic
Corp . Tuck is Vice Chairman of the new com
pany.

The FCC application was aceompanyed by
the obligatory $216,000 application fee.
Teledesic expects to offer voice channels,
broadband videoconferencing and interactive
multimedia channels, along with realtime two
way data services on 880 active plus 84
backup birds. If devoted to voice exclusively,
the system could support 20 million users! It
wilf, however, be used to support a smaller
number of channels with a higher average
bandwidth. TNX W5YI Report. Issue #8, April
15, 1994.

The FCC's task force on emerging person
al communications service (PCS) issues will
be directed by Private Radio Bu reau Ch ief
Ralph Haller N4RH. Besides seNing as a "fo
cal poinr for all PeS matters, the new task
force will aim to ensure continuity among all
01the commission's bureaus and policies.

FCC Chairm an Reed Hundt said , -I am
ccorcent that under the leadership of Ralph
Haller, the PCS task force will lead the com
mission in the timely development of a com
prehensive regutatory framewOf1o: for PeS.- -

But, development may not be so timely, ac
cording to the Washington Post. The newspa
per has reported that the development 01 the
PeS service may be delayed at least another
year. At last count, 66 Petitioos for Reconsid
eration have been received at the FCC in the
wake of last September'S adoption of a PCS
spectrum plan. The complex plan calls lor
auctioning off a huge chunk of radio spec
trum. TNX West/ink Report, No. 669, March
31, 1994.

DirecTV-a division of Hughes Aircraft
Corp.-has begun sending more than 20
television channels directly to several hun
dred American homes via satell ite. This is the
first step in what company officials bel ieve
will be a nationwide DBS (direct broadcast
satellite) service by the end of the year.

DBS Service Up and
Running

Cold Fusion is Hot

Call for Papers

II you aren't finding enough challenges in
ham radio, perhaps you'd like to dabble in a
growing technology that could very well make
you rich. The water-rue! phenomenon called
Cold Fusion has prompted Publisher Wayne
Green 10 launch a tun-colo r glossy magazine
bearing that name to help springboard re
search. The 96·page premier issue hit the
newsstands in May.

You may remember news reports of the
cold fusion breakttlrough when its discovery
was announced at the University of Utah by
Drs. Martin Fleischmann and Stanley Pons
back in 1989. While many In the so-called reo
search "establi shment" have spurned the
idea, Cold Fusion's Editor, Eugene MalJov9,
SC.O., says the technology is "far from dead."

"Cold fusion releases enormous quantities
of energy in the form of heat, not radiation, as
in ret fusion. This heat energy is hundreds to
thousands of times what Ordinary chemical re
actions could possibly yield; says Mallove,
who was nominated for a Pulitzer for his book
Fire from Ice. Mil COld fusion is a heretofore
unknown form 01 benign nuclear reaction-as
most researchers in the cold fusion field be
lieve-there is more potential cold fusion en
ergy in a cubic mile of sea water than in all of
the oil reserves on earth." A subscription to
Gold Fusion costs $98 USA; phone (800) 234·
8458 ; FAX (603) 924-8613. TNX Cold Fusion
magazine.

A call for papers has been announced IOf
the 13th AARL Conference on Digital cern
mun ications. Suggested topic areas include:
da ta communications, computer networking
via radio, protocols, packet-radio hardware
and software, applications, authentication
techniques , d igital voice communications,
speech compression, mul tiplexed systems,
digital image conYnunicalions, radio propaga
tion effects, application of new technology to
amateur digital corrmunications, dig ital signal
processing, spread spectrum, and state-of
the-art microelectronics.

The '94 Digital Communications Confer
ence will be held in Minneapolis (Blooming
ton , MN) on August 19-21. Dead line tor re
ceipt of camera-ready papers is June 20 ,
1994. Papers should be sent to Mary wein
burg, ARRL, 225 Main street, Newington. CT
0611 1; (203) 666·154 1, or Intern et Iwein
ber@arr1.org. TNX ARRL

Massive Global Internet
Announced

Two 01 the richest men in the neuon. Mi·
crcsctt's Bill Gates and McCaw Cellular's
Craig McCaw, are pooling their dollars in a
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•
Add some zip to your CW keyin g with the KK- l

Keyboard Keycr from AEA. The KK-l turns any
AT-compatible keyboard into an easy- to -usc. fca
lure-packed Morse mach ine. Us ing the provided
cable. the KK-l wil l even share a keyboard with yo ur
computer!

Unique features such as short-leon memory. mes
sage repeat. and twelve ncstable message
buffers. make the KK- l versatile and simple
to use. Hone your skills with an extensive

code practice mode or usc the built-in iambic keycr
with your paddles for a change of pace.

With more usable features for your money than any
other Morse keyboard, the KK- I continues AEA 's
trad ition of top-notch keyc rs.

Take a break from lapping your paddles and call
AEA ' 5 Literature Request Line at (800) 432-8873 for

more information. or call us direct at (206)
774-5554. Contact your favorite ham radio
equipment dealer for best pricing.



Numb« " on your Feedback card

The MRP4 Charge Controller

The MRP4 is a simple shunt charge con
troller that will handle up to 4 amps of array
c urre nt. That's en ou gh for a Siemens
ProC harger 75 panel. The MRP4 will allow
the battery to be charged to 100 percent of
its capacity without overcharging. It's sim
ple to set up and, best of all. easy to build.
A well -stocked Rad io Shack can supply
nearly all the parts. A PC board is avai lable.
as well a.s a complete kit of pans. You can
build the MRP4 for less than $35-much
less with a well-stocked junkbox.

A Look at the Ctreutt

The MRP4's schematic is shown in Fig-

Since mo st s um con lers use a power
transistor as the switching device , the col
lector-emitter j unction will drop some volt
age. This is exactly how a shunt controller
works.

the OUtput f a solar panel
ny damage to

w it WQ s: Power is a
ltage-pow-

PhoroA. The MRP4 Solar Panel Control Circuit. The chip is all LM324 op amp.

Control
t is easy charge controller fl ··r ~ar sun-/JQwered station!

by Michael Bryce G

Charge ControUers 101

There are two basic technol ogies to
charge batter ies vi a sola r power: s hunt
mode and series mode . Let's look a little
closer at both methods of control.

In a series controller. a relay or transi stor
switch is in series between the PV (photo
voltaic) array and the battery bank . In this
case. the contro ller monitors the terminal
voltage of the battery and will tum off the
switch when the battery becomes full . Con
trolling how long the switch remains open
or closed determines the state of charge of
the banery. By pulse modul ating the switch,
a trickle charge can be emulated.

As the name implies, shunt contro llers
di vert array power from the batteries by
shunting the PV array to ground. A block
ing diode isolates the PV array from the
batteries. This prevents the controller from
dischargin g the battery bank along with the
array when the array is shorted to ground.

PhotovOI aic th direct conversion of
sunlight to e ctri .[y. is fast becoming

the energy tee . 0 y the '90s. It 's sur-
prising hO:Yi ffi"{jch e y t ' newer genera-
tion of solar panel can od uc the oor-
OlHlistant past , YOu woul luck iw:""_,,,SI<;;;'~
I amp under ideal condili ay, a sin-
gle solar panel can easH , en rate' v
amps of charge currcntA.mder :cleat. su
skies.

If the solar army was le ft connected I
the batteries all the time, however, severe
overcharging would occ ur. The results
would be her ugly! You c - expect phys
ica l d age in the form of arpcd plates.
disl on of the plate's lead paste and ex
cess' e electrolyte gassing. resulting in loss
of el ectrolyte. You can easil y des troy a
brand-new gelled battery in one weekend if
you don't have some means of protect ing
the battery from overcharge.

To prevent banery damage. some means
of controlling the current from a solar panel
is needed. Thi s device is called a charge
controller.
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F super DSP ilter
.. . Tunable "brick wall" bandpass, lowpass, highpass, notch filters ... programmable
pre-set filters . . . automatic multiple notch filter eliminates heterodynes . . . adaptive
noise reduction reduces noise and QRN . . . for Voice, Cw, Data . . .

•
~lA1_ .."", ' " '"'" , ~"

--- lOlI...,'''''''

•-- - ..,
•• -,', !!? - -.- • - ..=-..._ ' - ...

__ "-- -.tc>l

MFJ·784

MFJ's super DSP filter automatically
eliminates heterodynes. reduces noise
and interference sim ultaneously on
55n. AM. CWopacket. A~ITOR,
PAL.OR, RTIY. SST V. WeFAX, FAX.
weak signal VHF, RME. satellite-
nearly any mode you'll ever encoun ter.

You get MFJ's tunable FI R linear
phase IiIters that minimize rtngtng,
prevent data errors and haw " brick
wall " IiIter response with up to 60 dB
attenuation just 75 Hz away,

Only l\fFJ gives ) 'OU tunable DSP
filters. You can tune each lowpass,
hfghpass, notch and bandpass filters
and val)' bandwidth to pinpoint and
eliminate interference. The last tunable
filter selling is saved •• it 's ready to use
when you switch back to it again.

Only MFJ gives you 6 f actory pre-set
fillers and 10 programmable pre-set
filters that l OUca n customize. Instantly
remove QRM with a tum of a switch!

You get l\IFJ 's automatic notch filter
that sea rches for and eliminates
multiple heterodynes.

You also get MFJ's advanced adaptive
noise reduction. It silences background
noise and QRN so much SSR signals
sound like a local FM repeater.

The automatic notch filter and
adaptive noise reduction can be used
with all tunable and pre-set filt ers.

Automatic notch filter
~tFJ's automatic notch filter searches for

and eliminates multiple heterodynes in all
fi lter modes -- it's so fast interfering CW and
RTIY signals are also eliminated.

If you leave the automatic notch fi lter on
during a phone contest , you'll never be worn
down by the heterodynes of tuner-uppers.

Voice signals aren 't degraded . The
narrow automatic notch is silently working
in the background destroying unwanted
tones when they appear.

With up to 50 dB attenuation, you'll copy
statio ns that would otherwise be masked by
heterodynes. You'll miss fewer calls and be
less exhausted when the contest is over.

When you need to selectively remove
tones -- like when you're enjoying a CW
ragchew and a couple of annoying CW
stations appear nearby -- you can use the two
MFJ tunable notch filters to completely
knock them OUI.

Adaptive noise reduction
Pressing the ~ON" button silences

background noise. Some SSB signals sound
like a local repeater! It makes noisy FM and
AM signals readable and works with CW,
Data and other signals.

It wads in all filter modes and on all types
of random noise including - white noise.
impulse noise, static. ignition noise, power line
noise. hiss and atmospheric noise.

The LMS algorithm gives you up to 20
dB of noise reduction depending on the type
of noise. You can adjust the amount of noise
reduction to prevent distorting some signals.

Reducing random noise reduces fatigue
and makes QSOs more fun -- especially.
when the band is full of tiring noise.

Tunable highpass/lowpass filters
For Voice and Data nothing beats MFJ's

exclusive tunable highpassllowpass FIR
linear phase "brick wall" filters.

You can tune the lower cutoff frequency
200 10 2200 HZ and the uppe r cutoff
frequency 1600 to 3400 Hz.

Signals just 75 Hz away literally disappear
- they are reduced a thousand times. 60 dB!

Unlike other filters. speech clarity is not
reduced by envelope distortion caused by
unequal time delay.

By adjusting the highpass and lowpass
filters you can create custom filters for
Voice, Data and other modes.

When signals are weak, you can improve
copy by removing high and low speech
frequencies. They contain little information
but are full of noise that reduce readabili ty.

On crowded HF bands, overlapping SSB
signals make copying difficult. You can
improve copy by slic ing off some overlap
with razor sharp "brick wal!" responses.

You can also highpass filter oct hum. pulses.
rasp and other irritating low frequency noise.

Tunable bandpass filters
Na rrow band signals like C\V and R1TY

jump out of QR..\1 when you switch in one of
MFfs three tunable AR bandpass filters.

You can tune the center frequency from
300 to 3400 Hz. And vary the bandwidth
from 50 Hz to 680 Hz -- from super tight CW
filters to wide razor-sharp Data filters.

As you narrow the bandwidth. intetfering
signals just drop out because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight
tough QRM because these linear phase filters

CIRCLE 88 ON READER SERVICE CARD

don't distort signals with unequal time delays.
Even with the narrowest 50 Hz bandwidth..

you11never have a problem with ringing.
O ne position gives you two tunable filters

you can use together on one signal. For
example, on RTIY. tune one fi lter to mark,
the other to space and set each bandwidth
tight for an incredibly sharp RTIY filter.

16 pre-set filters -- use factory set
or program your own

With a tum of a switch you can select from
sixteen convenient pre-set filters. You can use
them for SSB. AM, CW, packet, AMTOR,
PACfOR, RITY, SSTV, WeFAX, FAX or any
other mode you can think of.

If you don't like our pre-set filters, you can
define your own fi lter by programming band
pa'iS center frequency and bandwidth, lowpass
and highpar...s cutoffs. An M FJ t'xclu.five !

Only MFJ gives you the best of both
worlds -c tunabie filters to eliminate nearly
any QRM and fast convenient pre-set filters
customized for any mode.

Plus more .••
A push-button qu ickly bypasses your

filter so you can hear the entire unfiltered
signal and see if anyone is calling you.

Built-in two watt amplifier. Has volume
COI1tml , input level control, speaker jack.
headphone jack. accessory jack. PIT line and
PIT sense and line level output. 9x21hx6 in.

lt plugs between your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ-1315, $14.95.

No Matter Whal"" guarantee
You get MFfs famous one year No Matter

What.... unconditional guarantee. That means
we will repair or replace (at our option) your
MFJ4 784 no malter wha t for a full year.

Call your dealer for lour best price
Automatica lly eliminate heterodynes,

reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and
order your MFJ super DSP filter today!

Free MFJ Catalog
Write or calltoll~f;ee • • . 800-647-1800

Nearest Dealer/Orders: 800-647·1800
Technical Help: s00-647-T ECH (8324)
. , year unc:otlditic:ln guarantee· 30 clay money bacl\
guarantee (less shl) onorders from MFJ . Free catalog

ME:J
MFJ ENTERPRISES, INC.
BOll 494 , Miss. State, MS 39762
6(1) 323-5869; 84:JO CST. ),l Ot\.fTj

t 'AX: (601) 323-655 1; Add $S~
MFJ making quality affordable

!'rices aod spocl" lioo os IUbjecl IO~ C /9'14 urJ£rw'J"'i"~ '",",
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UTe 1. The hean o f the proj ect is an LM324
op amp. Only three of the four amplifiers
in the chip are used in this project.

To determine the state of charge of the
battery. we monito r its te rminal voltage.
Resistors R I and R2 divide the batte ry' s
voltage by three. Amp lifier D buffe rs this
voltage before passing it along to amplifier
A. This amplifier is configured as a voltage
comparator. The bauery's terminal vol tage.
now divided by three. is compared to the
state-of-charge reference voltage.

The stale of charge (SOC) is determined
by a 78 L05 three-terminal voltage regula
tor. Resistor R 12 keeps a constant load on
the regulator to improve its stability. Trim
mer R14. along with R13, sets the state of
charge by dropping the regulated +5 volts
slightly. Th is is our state-o f-charge set
point. The state-of-charge set point is three
times the value. If you want the controller
(0 (urn off the charg ing c urre nt at 14.3
volts. the n the SOC voltage at pin #2 of
U IA wou ld be 4.766 volts . The highest you
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can se t the sta te of c ha rge is 15 volts .
That's the full output of the 78L05 regula
tor times three.

Even though the battery sense is divided
by one-percent resistors. there may be some
final adj ustment need ed to the SOC trim
mer for the e xact state-of-charge voltage
at the battery term inals. The circuit is pro
tected against reverse polarity by a 1N4002
diode.

When the array starts to produce energy.
all the array's power goes into the battery
via the blocking diode. As the battery be
comes full. its terminal vo ltage will rise .
Whe n the term ina l vo ltage reaches the
stare-of-charge set by R14. the com parator
switches states. So me of the output is fcd
back 10 the sense line . This raises the volt
age of the sense line up slightly. By doing
so. we introduce some hysteresi s to the
comparator.

At t he sa me time , t hc ou tput a lso is
squared up by thc third amplifie r. Its output
drives the shunt transistor fully on. Since

the transistor is fully saturated, it shorts the
array to ground. This stops the battery from
chargi ng. The bloc king diode prevents the
battery from be ing shorted to ground when
the transistor turns on .

With the array shooed to ground. the ter
minal voltage of the battery beg ins to drop.
But. because of the hysteresis. the terminal
vo ltage drops below that of the state of
charge . Depending on the value of the re
sisto r in the hysteresi s loop. the batte ry
vol tage will drop a volt or so. When the ter
minal voltage drops below the hysteresis
th res hold , the comparator swi tches off.
This reverses the ac tion of the transistor
switch. turn ing it off. Once again. full array
cu rren t is allowed to n ow into the bauery
and the process is repeated. The battery is
then protec ted from overcharge by shorting
out the array when the state of charge has
been reached .

The CHA RGING LED will then nash on
and off as the shunt transistor shorts the ar
ray to ground. The ('HARGI~G LED gets its
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SOUND EN

from6rove!
Why pay over $400 for these
separate accessories:

• Speaker
• Adjustable Alter
• Recorder Activator
• Audio Amplifier
• Audio Activated Squelch
• Noise Limiter

When you can have It all In the
new Grove

CER
The Grove engineering team has aeated the most revolutionary audio

accessory on the communication market: the 51'200 SoultCl Enuncer.
Housed In a stylish, solid oak cabinet !\and crafted In the mountains of North

Carolina, the 51'200 Is sure to enhance any room and radio receiver. The
control panel, constructed of sturdy, black aluminum, has been designed for
optimum ease and ccnsentence wilen tuning and refining signals.

The SP200 combines a powerful audio amplifier. top-of-thHine speaker. and
an adjustable fi lttr system In one 10 create the most versatilt and predse
listening environment ever available to radio enthusiasts. The ben peak/notch
filtl!f' system and advanced noise limiter allow the listener to pull dear and
distinct signals out of the haze of Interference and background noise, while the

adjustable bns and treble provide the flexibility to create Just the sound )'Ou
wanl FSK, Rm, pactrt, FAX, CW and all other data systems are enhanced
while interference and electrical noise are reduced or even eliminated by the
analog audio processor.

The 5P2OO also comes equipped with a stereo/mono headphone )ack, tor
private listening, and an automatic tape actlvator so that you never !\ave to
miss anything.

Try the new (jrovt SP200 Sound Enhancer with yoUT tKeiver, scanner, or
Irans£elYer and enjoy the latest In speaker sophlstlcatlon; you'll agret this is
truly a keynote speaker!

CALL NOWI (800) 438-8155
(704) 837·9200

SPEORCAnoNS:
POWH Req.lrU: 12 to 14 YDC @5oo rnA; 120 VAt adaptor Ind.
Audio Power Outptrl: 2 .5 W @ 10% THO (8 ohms)
Audio SeIedMty: Peak/notch 30 dB or greater, 0.3-6 kHz
Squekll Hold: 6-10 seconds
Noise Umlter: Adjustable-threshold pulse noise clamp
Tape Activator: Audio activated (VOX), 3 second hold
Tape: Output: sao mV p.p @ 600 ohms (nom.)
HeuphoM: bet: UnlYfl'sal mono-wired stereo Jack
DlmnsicMls: 16-7/8"W x 6-7/8-" x 7-1/4-0

• Plus J7" UPS Ground Shipping

$ Order SPK1395 *
199 ®~9~

Changing the way you to
hear the world

CIRCLE 280 ON READER SERVICE CARD



Figure 2. A drilled and etched PC board is available f ur $4.75 plll.l' $ / .50 S&H per order
from FAR Circuits, 18N640 Field Ct.. Dill/dee. lL 60 1/8.
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BATTERY

Construelion

There is nothing critical about building
the MRP4. It can be buill using any method
you' re co mfonable with. Thi s includes the
use o f perf board and dead-bug construe
lio n . Howe ver. using the PC board de
signed for the MRP4 speeds con struction.
The PC board makes troubleshooting easi
er. too.

T his is a simple project. so begin by
Sluffing the PC board wit h the resi stors.
Next add the IC socket and the te rm inal
board. Finish up by insta lling the regulator
and capacitors. The shunt transistor must be
ncat-sinked. Failure 10 do so will destroy
the devi ce . You can use a n a luminu m
TOP220 heal sink or, by bending down the
lab of the transistor, you can use the metal
case holdi ng the PC board . If yo u go this
route . be sure you usc a TOP220 mounting
kil 10 keep the tab insulated from the case.
Likewise. you can bend down uie blocking
d iode and usc the case to help heal-sink it.
100. Apply a small dab o f the rmal com
pound 10 help conduct the heat to the metal.

Setup and Adjustments

You'lI need an adj ustable power supply.
a d igital YOM and a solar panel 10 adj ust
the MRP4.

Sta rt by co nnec ting the po wer supp ly
to the batte ry terminals . With the powe r
supply silti ng at 14 vcns. check for vec
on pin #4 of U I . C he c k the ou tpu t o f
the 78L05 regulator. II will be very close to
+5 volts, From the wiper of trimmer R14 .
se t Ihis volt age to yo ur state o f c harge .
Re mem ber. it will be your slate of charge

operating power directly from Ihe PV array.
The rate o f Flashing will be determined by
several factors. such as the charge current
from the array and the cond ition of the bat
tery.

SCARED OF THE CODE?

GrOUndlt~
$olld C<Ipper Bu... sWn~.. ShIel Haldlt.re

Grounding StucJ E..-y f /n(:hH
Top eN 8M::Ic inaM'-tJon

GtowJd.n of)"OP'"equJpment ctlHsis·. to ..
, ing" HTth grQ(IOO In one ..., In.mlllltion.

Money back guar/lf1tft, it not Nti..f1tJdt

Is Your
Shack Grounded?

+ $3.50 S&HNch 2fL $11.95 1=1
Mal~cwrJer to: 3fl. $16.95 I.M>gIhs

J .M.S. 4 n.. $21.95 A....,.

35 HIJIIop A..... DoI9L 7 J M rI ' S I
S,,"i1loocl, CT 0h07 • a In ys ems
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tl8 ' • 1/2 '
1 to Copper

Model 146
1165

Model l4OQS
$'65

Model 440
$179,

AMPIRE, INC,
10240 NATHAN LANE
MAPl EGRQVE, MINN 55369612-425-n09

HIGH POWER RF SWITCHEO PREAMPS

Model 146160W 2 Meters 19dbGlln .7Sdb Nf
Model 1460S 160W 2Mete ... 19dbGlln .75db HI
Mode1440 70Cm WOW 16dbGain .7Sc1b HI
All preamps have helical filters 10 prevent out of
band lnlermodulalion in lhe receiver. Model 146
coYl:/fS ttle enlire 2 meter band. ModeIl460S is
01very narrow bandwidth a nd would be SlJjlabte
forSSB. Packet, Of Satelli te. Model 440 is factory
tunable fro m 430-440 MHz Of 44Q...4S0 MHz per
customer request . Art eeeers are powered wilh
13 1020 VDC and are mounled alltle antenna .

IT'S A SNAP WITH THE EL£GANTLY S1MP~
1IlORS.E TUTOR ADVANCED EOlTlOtt fOR
BEGINNERS TO EXPEAT'S--.lI«:lBEYQHD

MorM Code t_ ""'11 wfl• •• fnIm OGTE II the
..- pofIOIW In the.Ofld .1CI fOf good ' UII ..
You'" IHm qulcu« wtth lhe..- moct.m INChing
~_IncludlngFam.worth Of . l ltnCI. rd cock,
o_nnHhc....:l., rllndom characl_, word. -.ld
b1llloMof conYef'Nl'- gu.....leed 10conl.n • ....,.,
..-qu-.clcharKl... .....,.,IIo'n. In12..., .., g ...

SnNII through boI....-..~ In _ 11Tflth of
• wont pet ml"",- lit... Or, CfNI. )'OUf own elf-.
..... play Ilwm. prtnI Ihtom .I'd ...... Ilwm 10 d.....
Import. """yu lind con.ert 1...110 cock lor tddlllon
.Idrln..

Gellha tolI._ tIM AftRLMIl' .1Id UN' 10 cr..t.
...... ~.IId!ftt1Ipet.. "- TUIor Advanced
Edition II ......u.ed for V£ ••_M.. ......... MorN
Tutor ...- I'e.-II TUIorAdv., CI ~ EdItIon 11_
bI'Iter-wod II" In _ MtIctIbIe color. 00'diIr rouno_.
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• Send & Receive in:
CW I RnY(8AUDOl] I ASCII

+
+

IDATA CNTLR I
+

W

• Standard Display
shows RX/TX VFO
freq's, time and
current memory

• Messages can be:
edited, sent &
appended to cut
gOIng message

+- Format & Edit
stored MSG's here

~ Incoming data

+- Outgoing data
appears here

I HF XCVR !--

0930
nooo

PC-1610

(Keyboard Not
Included)

TNX FER 050, 73

•

1'-I.035/O-T
1'-I.035/O-R

1'-I.035/O-T 0930

3> CRNNEO n5G.

• Basic display lets you know
exactly where you are.

• Store up to nine 256
character messages.

• The PC~1610Performs the
functions of an HF Trans
ceiver, Computer, Data
Controller and Control
Software all in one package.

Patcomm Corporation"
introduces the PC-1610- a full featured HF trans
ceiver with built -in keyboard interlace. Plug a stan-

•
dard IBM Xl compatib le keyboard into a PC-1610
and Instantly enjoy keyboard CW, RnY (BAUDOT
and ASCII) data communications. Incoming morse
& RnY data is decoded and d isplayed on the built 
in LCD display. The PC-1 6 1O offers the fo llowing
features:

• Built-in Xf keyboard interface (keyboard
optional)

• 160-1 0M ham band coverage
• USBlLSBlCW/FSK modes
• 75W output power
• Built in digital power/SWR meter
• DDS VFO with 1Hz step size
• Selectable variable speed/fixed 10Hz step

VFO tuning
• Built-in 24hr c lock
• 90 tunable memories
• 1 scratchpad memory
• 9 (256 character) keyboard data buffers
• Built-in 5 ·75 wpm IAMBIC keyer
• Built-in 2 .4KHz, 1.8KHz, 500Hz, 200 Hz &

RnY filters
• Notch filter
• Select 1 of 3 antennas from front panel

scececetoos are subject to change without notice.
• IBM XT ts a regisTered tradamar1<. 01 the IBM Oopo-atco.

Designed and manufactured in the U.S.A.
Phone: (516) 862-6512 • Fax: (516) 862-6529
7 Flowel"field M1DD, St. James NY 1178D

The PG-1610 has too many features to adequately describe in one ad.. ,
call or write for a detailed brochure-Major Credit Cards Accepted.

oW@@gjj)gjj)
~
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A complete kit 0' parts. including the PC board and terminal block, is avail ·
able lor $30 (including rest-crass postage) ' rom Sunlight Energy Systems,
2225 Mayflower NW. Massillon OH 44647.

For more current capacity. there are two exIra pads on the PC board tor a
second lN5821 diode in parallel.

A PC board is available from FAA Circuits, 18N640 Field Ct., Dundee II
601 18, for $4 .75 plus $1.50 S&H.

You can change the TIP 112 to a power MOSFET il you wish. The pinS 01
the MOSFET wih filthe same holes as the TIP 112. Change R l 0 lrom 2.211
to 100 otvns and Rl1 l rom 47k to r oo, Nothing else needs to be changed
lor thiS modiliCaliOn. You can use Jusl about any tow ROson powe:r MQS.
FET instead of the TIP 112. I've used an IRFZ44 in the past wilh very good
results .

divided by three.
Probe the base o f Q I with

the YOM. Now slowly increase
the powe r s upply voltage .
When the power supply reach
es the state-of-charge set point,
the base will go hi gh . Now
slowly reduce the vo ltage of
the power supply. You should
be able to d ro p the voltage
down to around 13.5 volts be
fore the base goes low again .
This completes th e setup and
adjustment . You might need to
touch up the t rimmer if you
do n' t see the exac t set poi nt
you require. Again. this is be
cause of the slight di fTercnce in
com-ponen ts in the batte ry
sense line . During these tests,
the charging LED wi ll remain
dark.

Final Hook-Up

The onl y way 10 rea lly see
how the MRN works is with a
sol a r panel. So . connec t th e
MRP4 10 the batte ry to be
charged fi rst. Then connect the
sola r panel. Of course, the solar
panel needs 10 be placed in di
rect sun to charge the banery.
The CHARGING LED will come
on. When the banery reac hes
full charge, the charging LED
wil l begin to blink on and off.
With an MP75 solar panel. Ihe
s hunt tran s istor ' s heat s ink
should be po li tely warm to the
touch . Don 't use any ot he r
sou rce of energy o the r than a
so la r pan el. Do n't use your
power supply!

Any lime the array produces
power. the LED will come on.

R,
R2
R3
R4
R5
R6

R'
R8
R8
RlO
R11
R12
R13

-R 14
R15
Cl
C2
C3
C4
CS
01
02
0 3
Ul
U2
U3
Q,

Heat sink. solder. etc.
"Trimmer

Terminal block

Parts List
100k 1%
49.9k 1%

' Ok
10k
82k
1001<
,00k
,00k
1 m..
2.2 k

'71<
. 70
'Ok
1k
1.8k
0.1
0.1
1.1 TAN

200,'
1.1 TAN
1N914
l N4002
lN5821
LM32.
L8l08
L8l05
TIP 112

Mouser .531 ·PT10V-1k
Mouser #506-4PCV-Q4

This may occur without a ny
s ubst a nt ia l cha rgi ng tak ing
place . In fact, bright moon lit
nights may make the LED glow
slightly!

Ub-Ob! It Don't Work!

If the MRP4 fail s to operate,
check for vec on pin #4 of the
LM324. Also, you must have
the pro per refe rence volt age
from the 5 volt regulator.

If the battery won 't come up
to the slate of charge, you may
have more load on the battery
tha n the so la r panel can re 
place. Either reduce your loads
or increase the charging current
10 the battery.

An open shunt transistor will
allow the batte ry 10 become
ove rc harg ed. Check the base
voltage to see if the device is
being turned on. If there is base
vo ltage, and the battery is over
charging. then Q I has failed .

By connecting the solar pan
el only, with no battery con
nected to t he MRP4. you 'll
overheat the shunt transistor.
T hi s happens because the
MRP4 oscillates by turn ing it
self on and then off. Be s ure
there is a bat te ry connected to
the MRP4 when the so lar panel
is act ive.

Tha i's It!
The MRP4 will protect your

ba tte ry fr om o ve rc ha rgi ng
when you're usin g a solar
panel. It' s simple, effective and
oh so easy to build. II's a per
fect project fo r a ra iny after
noon. iii

Sell your product in 73 A m ateu r Radio Today.
Call Dan Harper today at 1 (800) 274-7373.

--Rack~ ca1WIeIs
Artema GrotnIng Kls

Tower Mot.nted Box KIts
Dipole Hangers
Other enclosures

Small sheets Aluminum and Brass

CIRCLE 222 ON READER SERVICf CARO

~(J4,....~
0IaI1es Byers K31WK

5120 Harmony GI'OY1I Road, Dover. PA 17315
Phone 717-292-4901

B~ 6PM Itld 1:30PM EST. E-.
-Dlslributoratlip Available-

~sKits

"""'" ""_eo.....
Slope Box Kits

UHF & VHF Antenna
PowerDivlder Kits

FREE

SAMPLE i!10
COpy! ••

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest·Circufatlon

Monthly Magazine
Art icles· Classlfieds - Ads lor Parts & Service.

Also: Earty TV. Ham Equip., Books.
Telegraph, 4O'a & SO'. Radios & more...

Free 2()'word tid ~aeh month. Don ', miss outl

l · Year: $29.95($47.95 by 1,t Class)
6-Month Tr ial- $16.95. Foreign - Wri te.

A.R.C., P.O. Bolt S02-E9, Carlisle, MA 01741

Or Call : (508)371.0512 r.i ' ..-:I

.'::.. .
Smart--...,

Battery
Charger

JU N a7 C ST • __ -"'''''---_

BY WARRE N DlON NIBBH

FOR GEL·CELLS o. LEAD AC IO BATTERIES.
hltu... : Pl e<: illion ll,mpetillu.e trac king voll age
•• Ie rence & mree mo de cn'flling seQuence,
Standard ~, I is l or 12V @ 1/2 or 1 Amp. use,
se lect . ble. Can be connecte d 10 t he blUery
Indehnalely. W,II not overcharge, Weiqhs 2 p·ounds
....d menures 4'W x ~ '!> " D x 2'" H F' .....ned
enclosure 1n<: luded i... k it.

Complet e Kit Only $59.95
Assembled & Tested .. , ., $79.95

CA R#.idflrIIS laa 7."'" ..M, ,.~ , S &H: 15.00
(;f1suffl<1~ Fore ign o~eTl I da 20% . For more ;n'o

orpriCe lisl; sina legal s;ze SASE (~) ro

• A.A Engin••ringE'
2521 W. La Pelnw II< • A....hel m, CA 82801

(7141115 2·2114. FA X: (7141aS2-3280
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FEEDBACK
In 0lS continuing efIorl to presert !he besl in ama

teur radio reannes and columns . we recognize the
need 10 go directly to the souroe--you. the reader. M i
cles and columns are assigned feedback numbers.
which appeal" on each ar1idelcolumn and are also fisl
ed here. These nt.mbefS correspond 10 those on !he
leed>ack cam opposide tt2> page. On ee card. please
check Ihe box wtich honestly represents your opinion
01 each article oroolumn.

0 0 we really read the feedback cards? You bel!
The rescns are tabulated each month, and the editors
take a good. hard look at wtlat you do and don' like.
To show lllJ" appredation. we draw one lee<ltadl card
each month and award the lucky wioner a tree one
year subsa'iplion (OfexlensiQn) to 73.

To save on postage. wtly r.ol 1ill oul lhe PrOOucl Re
pen card and the Feedback card and puI them in an
envelope? Toss in a damning Of praiSing leiter 10 the
edl'lor wtliIe you're al it All for the low, low prioe 01 29- ,

1 Never Say Die
2 Letters
3 QRX
4 MRP4 Solar Panel Control Circuit
5 Surplus Solar. Is II for You?
6 Used Batteries for Ham Stations
7 All About Those Lightweight HF

Ham Whips
8 MobiIe-ClN Alarm'Timer
9 Review: Midland Corporat io,'l's 18-300.

18-325, and 18-3300
10 Review: The Rayovac Renewal BaltelY
11 Updates
12 Ham Help
13 The Morse Messenger
14 Hamsats
15 AnY Loop
16 Carr's Comer
17 Homing In
18 Hams with Class
19 OAP
20 ATV
21 Above and Beyond
22 Ask Kaboom
23 Dealer Directory
24 73 International
25 Special Evenls
26 Barter 'n' Buy
27 Propagation
28 New Products

VOX CONTROLLER
SECOND GENERATION

next generation vox controller "ith otlj vox
sensitivity, timers and cwm.Operate VOX
with no internal connections to your radios
or COR for more de manding systems.

BC·I1 w i CWID & enclosure.....S89.9~

Add m MF rmt control, patch and outputs to
control other cqotpmcnt to the 11('-21,

BC-2R adds rmt ctrl and patch....S79.9~

DTMF decoder &o. nli (or every need
HllJ-8C ha... 8 latched, rmt tclt-restncnon.
Lnz, Ie sockets & more $99.95
BTD-8 M momenlary OUlpUIlI ... . ...•....... .•.S79.95
DTI).8A... .S69.95 Ong BC- I....S34.95

80I Productl, Inc Orders 800-854-2426
P.O Box 57 Info 90 I-% 8-S416
Lexington, IN 3835 1 add $4.00 S & I I

CIRCLE 137 ON REAOER SERVICE CARD

CABLE X-PERTS, INC.
COAX ' ClOft. I\lPru."....., ..13 COREe' lUll... JM:l<El ..._..... 57..

.." too... "" OIt:51STAHT JACI(El' .. . . , .,," .."... .. ""'"
1'Ill2TW KoSKC OIIlECT _ .... JoOoCI<£I .__._.. .""" 3M
"'IIU~_ __ ....
110 _ ........ Q.IllN JolO<£I , .., , ...
I'Illnu FI)tO,I_-9'EC ._ _
AG2T""",-.-c '.50'0 •__
_,_.-:. ...., U O'l

ROTOA CABLE
C"OeO sm DIm' 21' Htll! W JoOoCI<U .._."__._._._._ __ ,' "
CIOIO HVYDIm' ~T""""","" JA<:Kn .." ".... """' .,.,
, lIGA .e.t:......VJACl<E1' ,_._ ."........ _._ _._ , .... , '''''
' lIGA ' lC GJU,v .w::o;£I._. ,... .1""

ANTENNA WIRE
14000 '.""'-.-....u UI. 5"'EO '~ .IClOI

'_"Z"'tDaC".o··1til _ _ "'...
..-....., \X)rl£Hwe.D'''. I u1til -"''" .....
'2GO '.""' FLExa£.: .... C1· "Tn) , 'H......

BALUN5 PRICE
WoI.w , , 0I'l 4.' lilt< ,.!HCM<11'l'i>1SNOto' _ ".".. UZ·"",""
W2llU u ~ l.e-:lD"'H, ORR"1.. " " _ __ " " .. ""._
0f'IJCII0W.. G6FtY ~IT _ ..__.__._._. . .. 1>5..-
'IRAP8 _ IomI _ w._
cn<TUil-.u.TOR._ . . . . • __
DoOCIIOf'E lB.8AO~"nr.TEST 1 '2.__

~.
,o GO2lC f£Oe,.J< _""'"'" .'2 GO-.<_""'"'"
,.r~ :!SIl ·I'o"","", .._._.."._..". ..,· tIAACI 250· I " -»M
"'" OHM l.'OIllIElI l.JI'<IE 'Illl/Io llOUDCW. ,_ __, _ '12 """"'"

_E rTE'" ITDCI(Ell Jl+Cl.lfDI'fO COOONECTDIlS • ANTENNITS
CAllU • WIllE CUT TO YOUR SPl!Clf lC tEHGTtt

ORDERS ONLY: 800-828-3340
TECH INFO: 708-506-1886 •
113 McHenry Rd.. SulM 2.tO 1G.

Buthllo arov., IL 6QOllS.11i7 _
_ ~_SASE .....

RADIO:
ON-THE-JOB TRAINING
at local radio station.
HIGHLY SELECTIVE by
in-station audition and
interview only. Keep your
presenl job and train around
your own schedule.
No experience required,
reasonable tuition,
extremely cost-effective.
FREE five-minute recording
and brochure tells you how.

Toll Free 1-800-755-7597
SERIOUS CANDIDATES ONLY.

Bla7inghigh-spcaJpockcth'$80withttrTAPR
9600 baud FSK modem! G3RUHlK9NG

""""''''''" SopI;,"""", r"",·""" PC boed
for minimwn mise am small sire - filS inside
m:UlY1NCs. ModijialJiofJS requiwdfor most
md ias: Aill ttr bit regenopion and create a full
Wpb 9<iXl bad _ - "" """ Iog<3l
step in 10;31pO.cI~ It truly makes
9600 baud fast and friendly! (Ki1~ basic
kooIrrlcdge of radio opc:raIions.) Contact TAPR for
details and abccbureon allour kitsand services.

CIRCLE 327 ON REAOER SERVICE CARO

CIRCLE 243 ON REAOER SERVICE CARO

LUKE POWER SUPPLIES

CIRCLE 233 ON READER SERVICE CARD
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/ c:> New to Packet?
i¢ Have Doubts About Your settings?
~Which Software Works Best?
~WIII My Rig Run 9600 Baud?

Fin d Answers in

Packet Power!

~
llli~ e,c1u,i,·e publication it fun of P= '_
praclW;,a l, inslanlly LL, able "'" . od --
teChniques - all pfe'l: rwed in I reb\Cd
and liiendIy flnJlill. Handwln. uep.by-
step lu1O!ial. 1rld artlcb. SIlch lL" .'"~• "p[imi~i"g .~.,ur .I.I',fti'm .>rUing.! ,., ,$/"

• I",w weuk signal.'f oul up nnwork,f

""'~• wlty older rig.• "",rA; Milt" fo , pad.., ---
:J 24 rronths of Pa.clel. Power for S 37
iJ T..~h'e mornhs of Paclel PoW<"[ for S 20
o Si,mOnlh\ of Packel l'ower forS I2

' 1'«111 4i>k lit< lH ot H \ &lid li D ,. DD ..itb '.""""1'1''''' l>«!<rl,
Malo< <II<U .. "",,k.. _.. k . .. .......... _O.r.I . ..... ...." 1»..

oro...-_ ~_JO. I_ l " _"",- "'-_11

'!.'..."'... P o..., • PO 80s 1119 .8..,......... TX~

• S.I"~ . ..,..t _
• _ " U.$.&·_v_......._- -._-
• 12&1.... _._ u..._
' _ h l _
_Io<lOm 10 U 1 A

LUKE CO.'113_._, ""....-.,
..,.. no ....

• II ~.... R'I.IoI~

• , _ eom..u..
• er-ooo ' " ' 'M. _ r_ 'i'._1__.__~.,~~
. ....... Le.-.',.._._

1.,...>11

~P.13.fN .__..~ _ _._ ,S27S
S55--5~P-13.fN $31 0
SllO--BOAMP-13,ij S540
8 100- 1OOAMP-'38V 5 585
S3 5H·35AMp·28V ~ , ,S445
$55H·55AMP-28V _ J>540
S25Vti·25AMP-5OV _.••••.•••••.••••.pe. QUOle
$55Vti·55AMp ·5OV._._ ~_._._.pet' qUOle
OPTIONAl. RACK MOUNT _.••••._ _._.S7!!i
oPnONAlLCO METER _57!!i

Satwdll.y, J une 4, 1994
Tennessee Yalley Fair Grounds

Chilhowee Park
Knoxville, Tenottssee

8:00am till 3:00pm
Admission $5.00, under t2 free

57,DOD sq ft of indoor space
100 plus commerc ial dealers
Expanded Indoor Rea Merkel:
100,000 sq ft outdoor tailga1Jng area
Free parking
Hourry prizes and grand prize
Dealer RV parking and hoo6<up
VEE..ms
Convenient to the Smokey Mountains

Talk-in: W4BBB on 147.30, 224.50

For Informetion
Ross A. Ramsey KC4YDR

P.O. Box 124,1. Knoxville, TN 37901
(6 1::» 690-1520

KnDiFiJk Ham/est
and Computerfest

•••••••••



Number 5 Ofl your Feedback Cllnl

Surplus Solar: Is It for You?
An affordable alternate backup power system.

by Donald Koehler N7MGT

Photo A. Close visual inspection is the first slep in testing surplus panels.

L ooking for a back-up power so urce for
you r statio n? Want some way to power

your equipment that is portable, quiet and
eart h- friendly? Solar power systems will
give you all of th is and a bit more. The major
objection aga inst so la r po wer fro m mo st
hams seems 10 be the cost associated w ith the
syste m com ponents, especially the panel s.
This article shows how you can use surplus
or repaired pane ls to reduce your syste m
costs.

New panels. lied into a modem "turnkey"
system. can't be beat for overa ll price, effi
ciency and hassle-free power. Hams. howev
er, have a de monstrated do-it-yourse lf atti
tude. both to save money and 10 learn more
about their eq uip me nt and thei r syste m's
maintenance. With the use of surplus panels.
de sc ribed here , and su rplus batteries. de
scribed in companion article on page 22. you
can save a considerable amount over an all
ne..... system.

Wha t About Surplus Panels?

Current prices are much better than in the
past . under $IO/watl for new commercia l
pane ls. New solar panels are o flen more effl
clent. produci ng more watts per square foot
of surface area.

O lder pane ls are . fo r the most pari. re
pairable . The se o lder panels. made from
large round sili con cells or sma ller sq uare
ce lls. are hitti ng the surp lus market at very
attractive prices. Commercial surp lus panels
are availabl e for about $-Vwatt. less Shipping.
Damaged panel s can o ften be obtai ned for
free locally when purchasing other workin g
pane ls.

Typical surp lus sources for panels are 10
cal land mobi le tcomrrerciat two-wey) radio
providers. railroad surplus . and sma ll so lar
dealers . I have listed some sou rces for new
and surplus panels at the end of this article.
Don't forget to look here, in the pages of 73;
several companies routinely advertise surp lus
panels.

Besides the obvious so urces listed above.
try so me of these :

-Billboard maintenance and sales cornpa
r ues

-State highway sign mai ntenance shops
-Oi l and gas pi pe li ne o perator/service
providers

18 73 Amateur Radio Tooay.June .1994

-Local water/waste wate r and electrical
utili tie s, e speci ally those with extens ive
SCADA systems

-Canal and irrigation systems service orga
nizations

«Salvage dealers. comm ercial and military
Last. bu t not least. get some magazines.

such as MOlhu Earth News, Backwoods
Home Masazin~ or American Survival
Guide. or others found in your local book
store or library. then check out the ads. Write
for catalogs and ask aoour surplus. damaged
or over-agezcanceted orders. Also check on
the local repeater- you never know what
will tum up.

Testing the Panels

As with a ny th ing yo u may purchase
which is labe led surp lus. always te st the
pane ls before you hand o ver yo ur hard 
earned cash. T his way you'll know how
many warts you are really gelling. nOI just
the panel rating. It takes liule effort and just
a few basic tools to check the panels. The
minimum too l requirements are : a digital
vo ltme te r. an ammeter or shunt fo r your

YOM . and a variable load.
First. give the panel a close visua l inspec

lion (sec Photo A). Look for cracked cells.
lifted or broken interconnect foils, or delami
nated surface or back ing covers. Once saris
fled . attach your voltmeter and ensure thai it
is on a high DC selling. Point the panel at
the sun and read the vol tage prod uced (see
Photo B). w ri te down this indication, then
att ach a load. I use an old, wire-wound, mili
tary su rp lus rheostat to provide a vari able
load . Never use a rad io o r other equ ipmen t
to check the output of an unregulated pan
el-you may damage the gear. Unloaded
panels Can generate anywhere from 18 to 30
YDC at several amperes cu rrent, enough to
fry you r radio or other equipment.

The load should have an ammeter or shunt
connec ted. in series. to read the current pro
duce d by the panel. Hoo k t he am meter
PLUS (+) lead to the PLUS (+) lead of the
panel. 1ben hook the ammeter minus H lead
to the load . The return is from the load to the
panel. WARNING: Always hook up an am
meter through a load; used like a voltmeter.
the am meter will be damaged. All set? Now



Ioty-G..n Towers
_be8hipped
d.recI 10 VOU
F REEoI
8hippingCOSl ,

?COM

S HOR TW AVE RECEIVERS

STOCKED

IelephQne~
Patches ieecncoe calls !rom your
radio to phone line. ureat ro- mak
log and recelYhg phone calls
where there are 00 phcI1e lines.
5mple 10 use. Write or 'ax lor
nquires.
Simplell. semi-<iuplell, lui duplell,
CES & CSI Models SlOClIed: SOl·
50, PPV, CS7001BOOI9OO etc. Our
service Lab will wire In systems lor
you if requested.

Save money on batteries.
Ask for Special Prices.

,~

" " "

~. ~._- ,..
~ ,

JRC Short-wave radios
JST13S, NRD-S3SO ." .'-';;==j

Ameritron Amplifiers

_ AM!!RI" RO..';"

-KAY PlUS. IlPC 2r.lI( ,

1lPC2«JD. suPER FAll I ,
ICPC ri,CIllo~, 00
10. _ .

l o"ll_ 1O Iff',
!COOol Ul6. ;;' 6. VlIlO. U400
~. IoIOfOAOlA.
YAE SV fTH2OOIIf1OOI
UOflO£"I REGIEtoCY, U Ci.
MARl'<[ 1COtII· ",. _ , Y1U3
.WIAf1ONlCOtII , 102' A200 H T'. f AO

MOTOROLA

Antennl Tunerl :
MF.J, AEA AT-300,
ICOM, KENWOOD.

YAESU.

MIRAGElRFC Amplifiers
ASTRON POWER SUPPLIES
Belden Wire & Cable, Inn Wire

OPTO KEYERS STOCKED

BENCHER PA DDLE S
BALUN S LOW PASS FILTEAS

IN STOCK

Radios for Business,
MOTOROLA AUTHORiZED OEALER
KACHINA COMMUNICATIONS DEALER Gov't, 2-way, etc.

AUTHORIZED ...IIPUFlEAS Stocked & Serviced,
DEALER ST()Q(ED:

SONOY; RF~:::" Call for Great Prices!
Shortwave Radios Stocked re Syslems CQo.!ET AHllJINAS I HElL

DIGITAL FREQUENCV COuJrfTEAS STOCJ(EtI
OPTOELECTRONICS model 1300 HlA. o.l 300MHl EQUIPMENT

2300.2210 H. G-2200MHl. 2600H. UTC-JOOO. 2810 IN STOCK

iii STANDARD, I

"YAESU Ham and Business Radios"
FT·767GX, FT-890, FT·747GX, FT-990. FRG-8800,
FRG-l00B FT·736R, FT· l000D. FT-4161816. FT-530.
FT-5200, FT·2400, FT-410, FT·530- FT-411E

VAESU ICOM
FT·23RI2tlI78 1C2/3I4$AT

FT4 11e.{l11-i11 IC02AT/2$RA

FTH-2OO8I7OO8 IC2J.aATI2AAT

JC.A211\J16

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

·:if,. : ,;.: :.::.; : ~5..~"
~ -.'. '":.J., " :_, : ' W:1'~ ;

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

Los Preclos Mas Ba}o. en Nueva Yort!:

WE SHIP WORLDWIDEI
KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK Export orders expedited.
Saturday 1D-SpmlSunday 11-4 pm 1C-R71A, Rn A, R10l1, R7000.... R7100.... R9OOOA,
Monday-Friday 9 to 6:00 PM IC·72S , 728, 129, 735, 737. :'65, 781. 1C229H,
Come to Barry's for the best buys In town 1C3230A,IC901A, GP$ Fleeeiver: GP-22

~~W~_~.~jr .....-'- JIo\CII)S,

SItDInW...ft~.

SCAMOEltS, 1I010lQ.A, Y,u5U,

l::
-u~'~' :JJSTAHOAIIO.ll,uON, ~tUI. 8EtOJ:

10..... 101o"I.....NGlAN

BIflOW.'b'."~"
EItn'."b In SIl>C.

SCAllHERS
AOR:

lIOO.10(10,
'-'2_-ICOII :"I.,"DO.

lmA.lI12A.--.-BUfQlt

WIdlt M IecIJOl , 01 SW & Amar...,
PublicabO...

~lnl"'-*s
SlOCked: MFJ.12706.
MFJ ·127• . MFJ ·122• . AE....
PK·88. MFJ· 1278T. pt(·900. PK·232
MBX WIFAX, DRS! PRODUCTS
DSP2232

ANTENNAS
A-S.AES,eun:"II.~.

1UIfr. KlM. METZ.~
WOOUlllOX. T(lNW.,~
.... . e,...,

EIMAC
3-SOOZ
5728,6JS6C
12BY7A&
6146B

BIRO
aumeters &
Elements
In Stoc k

CARS-_
Stoo""""",

Phill~ llC-m . StIN,"._.

Wherever I go, r take my radio.
Specialist in RADIOS;

Business marine aviation,
ham rad ios and scanners.

KENWOOD

AUNCO DJ58OT, 12OT, 162T,
460T, 18OT, F1TH. OR570T, etc.

TNphoo.. IIC......~
lor e.llul.. . 1Id ~ullr
pho..... $299," uch

Shortwave Receivers
• SONY · GRUNDIG
• SANGEAN • iCOM

Call 212·925-7000
Satellite telephone in suitcase
for worldwide use. WRITE.

-rs-ses-, TS4 SOS1AT, Ro5OOO, rs-eees.
TM 241/"'....1.., TR-75IA, Keflwood serviee
Aepmr, T514(15, T56905, RZ-1, T5-79OA,
TS950SD, TH-71A. nt28143A, TM-94 I ....
fM.7.. , .... TlI-732A, TV--&t1 .... TM-7A2A.

MARINE RADIOS
ICOM M7. Mi l . M56. Ml 00TY, MBOO

AVIATION PORTABLE ICOM A·21
MOTOROlA MARINE KING K)( 99

(144. 220, 440
MHz), lsoloop.

IlucNitAHT.Pnxt.letI; I Un.......mplifier I ICW2A
FLOOTI,a.as.IU.,4 . .... Ame<.ron.ltom. KenwOOCl. ViIeSU W21AT

P2ATJu.T

MAIL ALL ORDERSTO: BARRY ELECTRONiCS CORP" 512 BROADWAY,NEW YORK CITY, NY l0012 'FOOR81OC",""" Of CANAl ST.. BE"''' '''''I«l'''''''''''''' mJ

N Y k Cit ' LA RG EST STOCKI NG HAM DEAL ER
ew or y • CO MPL ETE REPAIR LA B ON PREM ISE S

TechnIcal help oHefl'd upon purehl..

IIAQul S. Hable Eapanol"
BARFl Y INTERNATIONAL

FAX 212·925-7001 .""".212-925-7000
~lidayllA.M !06:00 P.M.
Saturday 10- 5p'ft /Sunday 11· awn
IRT/ LEX·" Spring St . Stat ion" . Sub••yl: 8MT.
" Prince 51. s taten". IN[). "F" Train-Bwy srato n'
BUI: BroadwlY.t'6to Spring St. Path-9th St./6th Ave.
Station .

COIIMERCI"'L RADIOS
STOCKEO: !COM, Mo!oro
II . MAXON. SIlndl. d,
V_u. W. __nO.
paloI_ .~as... CrvIl
0eI_. Ite , PO<1ab1ft.
mO bil • • • bl.e • . rl ·
peM,,",. -.

ALL
SALES
FINAL

We stock: AEA. AJinco, Ameco. Amerilron . Antema sceceese. ARRL
A$talic, A$tron. B&K. Belden. Be ncher, Bi n:r. Butlemu!. CES . Cushctafl
c erwe. Elmac. Henry. Heil. Hustler, Hy-Galn, rcorn, KLM, Kantronics.
Kenwood. Larsen, Muon, MFJ , Mirage, Motorola , Nye, Palomar, RF
Products. Shure. Standard. TUBES. Uniden, veesu. Vlbrolle ~, Duple~ers,

Repealers, scanners. RadiO Publications
WE HOW ' TOCK COMMERCIAl COMMUNlCATl(lfd SYSTUIS

HAM DEALER IHQIJ IRESINVTTEO PHONE IN YOUf'I OROER" 8E RE IMBtJRSEO

CO....."CIAL "ADIOS .t_lll.... _,.,.~.. _ ~,..rnl_.

Amateur Radio Courses Glyen On Our Premises, Call
a.port Orders Shipped Immedlatel,.

FAX: 212·925·7001
CIll'Cll U ON IftAOI II UItY1Cl CAItO



point the panel to the sun and read the volt
age and current.

Slowly reduce the resistance of the load to
increase the current flow produced from the
panel. At some point the voltage and current
will drop off. Back the load oIT a bit and note
the maximum voltage and current readings.
At the same time. take a moment to note the
resistance of the load and write it down with
all the other data. The rest is easy as pie.

Power equals voltage times current. Power
(P) == Current (I) times (X) voltage (E). As an
example. a panel yoo have under lest may
produce 2.5 amps at 12.5 volts. The panel
rating. as measured, is 3 1. 25 watts. Keep in
mind that this output will depend on total so,

lar Insolurion or the rate of delivery of direct
solar radiation per unit of horizontal surface
area. Simply put. more sun striking the panel
produces more power. thus a lower sun angle
or shadow results in less power.

What Else to Look For

Anything else to look for while bargain
hunting? Added features 10 look for in a pan
el are bridging diodes. In newer panels. these
diodes allow the panel to continue to produce
power even if it is damaged. These panels

are worth more than the older type panel pic
tured in Photo A. Panel frames. interconnect
wiring and any tracking devices avai lable
should be picked up as pan of any deal. if
possible. These can improve efficiency of the
system and save many of the problems of
mounting the panel s once home. Use care
and the proper gauge of wire and fuses to
hook panels to your battery bank. Read the
companion articles on find ing and testing
surplus batteries (page 22) and bui lding a
controller circuit (page 10) to complete your
system.

Other sources for commercial surplus pan-
cIs:

SUNELCO Inc., 1-800-338-6844 fo r or
ders. P.O. Box 1499. Hamilton MT 59840.

Solar Electric Inc., 4901 Mori na Blvd
#J05. San Diego CA 921 17.

Kansas Wind Power. Route I BW22.
Holton KS 66436.

Integral Energy Systems. 109M Argall
Way. Nevada City CA 95959.

Photocomm, Inc.. 768 1 East Gray Road,
Scottsdale AZ 85260.

UNI·SOLAR. 1·8O()..397-2083 for product
information. 5278 Eastgatc Mall. San Diego
CA 92121-28 14. &I

Pho to 8. Test the panel, using ca rt' to
observe the polority ofthe pallt'l output.

Don't miss another issue of 73 Amateur Radio Today !
Call (800) 289-0388 today and start receiving you r subscr iption.

ID·8 Automatic Morse Station Identifier
COmpahble with COmmercial . PUblic S.fety. and Amaleur Radio
applicatIOns. Uses incluoe Repeater ldent ilie rs, Base Stalion Ident ilie rs.,
Beacons. CW Memory Keyers. etc, Great lor F.cC 10 Compli.nce.

• I,hnlillu 'll m size. 1.85 '\< 112--'0 .35"

• bt~IV ~f immune
• All oonneClions maoe ";Ih mlCfOfTWlllture pkJ9 ¥Ill SOCl<el ..~n COI(II (:IIOO!(I ...-n ~!led

• CMOSmoc~ 10r low 'oIIlfta\Ie .... CU"I'lI 0Pe'1IlOn ~1Il 20VDC~ II 6'ni
• lIM ~tul. low~~IS''''' Silit I'll WII:UI 0 JIl 4 WIIs j)NIo !O ;lUI<

• Ctysl<II COO~ FOIle d lor Ilo;/h iCCur3CV
• I' i nSlMle' "11 wlput (to ~ey lransmiUer wnlie 10 IS oelllll senl), " an~ COIlE!clOr

t' itrlSi1tor I!lilt will !IiIndie 80 VDC at 300ma
• Foeld ""9'1ImIIbIe Ml~ SUPf'UED kfytxranl

•~ tor-. JIl inclIca .....,~. lllJS IDneS III~ P"lI7..-r>ll_

• AM pUlll' '' '' ''''" " sllnd ill a IlOft"'>IOIaWf EEPR()I,l ...,. m.y be IIlna lIIl1"1..-e
• Mns;Il}e ierlgrh _ 2'00 cnaraeters~
• lhg9ll r 10 With aetl~ hogn ~ low
• InIlb1 10 WIln actrw h>gh Ct low Wlll hcO:l 011 10 unt~ cnannellS ctea, of t'alhr;

• Geno<aIts '!pNIeI' (4Jfte:sy tone .. end GI uw transmrssoon • _
•~ -*' \aIlI ...., Pl'W'lllng~~ to" QUO~

•~lIIrWalIn~. -:IlllelP'ees C III +~ dI;rees C
• Fill one leoI' warr~ wtlerI returned 10 Ifle lac10rl tIr ~.
• Imme<lllte one llaVcIeIive"!

Programmable Features
• lIf1'I .oo!llJ'a',,_. :I.:' I• . IfIf!$SagO$

• CIt' S{)IfC /rom I '" 99 WPM
• 10 inrerva/ h"",' lFOm 1·99 mmul('S
• 10 fIoI<l ()fI ti!IlJ<" /rom 0·99:rtK:iJflds
• CIt' _ /reQcllIfq /rom 100 ~ '" .DJO ~
• F'O't ponII dI!ioll" __ /rom 0 1/ II II SIlCllfIdJ

• CIt' (IT /IICW 1Mh_ '
$89.95 each
programming loeyboJlrd Included

"~
f~!~'f,,'f~f!!/~o~f!H/11ASJ!4J!C'
I'U! fIoM30Z, . ,~~ f " 419U J420["'i,. U.S.A. (lOll) 154·0541, F~. IIOO) 424 .34Z0

CIRCLE: 10 ON READER SERVICE CARD
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RADIO ELECTRONICS
AND

COMMUNICATION TECHNOLOGY
MADE EASY-NO SHORTCUTS!!

,. FULLY UNDERSTAND THE BASICS
STEP·BY·STEP

c- BOOKS PACKED WITH DETAILS, EXPLANATIONS
AND ILLUSTRATIONS-EXCELLENT FOR SELF
ANDCLASSROOM STUDIES:

1. Maner. Energy. and Direct Current
2. Alternating Current and Transformers
3. Electronic Tubes and Power Supplies
4. Solid State Devices and Power Supplies
5. Amplifiers
6. Wave-Generation Circuits
7. Propagation. Transmission Lines and Antennas
a. Amplitude and Phase Modulation
9. Microwave

PURCHASES OF;
·1 TO 2 BOOKS, $12.95 + $1.50 S&H (EACH)
·3 TO 5 BOOKS, $11,95 + $1.00 S&H (EACH)
· 6 OR MORE, $10,95 + $ .75 S&H (EACH)

(FOREIGN ORDERS INCREASE S&H BY $5.00)

3O-QAY MONEY-BACK GUARANTEE (MINUS S&H)
MCNISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATEl

SEND CHECKIM.O. (NO C.O.D.) TO:

LATHROP PUBLICATIONS
P.o. BOX 207

UPPER MARLBORO MD 20n3

CIRClE 1'7 ON READER SERVICE CARD



2W A V RADIO
SERVICE
MONITOR

SPEECH
SCRAMBLER

FOXHUNTHEADQUARTERS

CQI,l·3.1he wonfs mQl;l papUa.
low·cost service moniIO'. For
s.hops bog or smal, the CQM·3
delwers adYanc:ed capabilCou
tor I lanuSlc pnee-il...s ovr

..... u.. prov_ •."... IOU ID _ I cou.3 b' IKs "*"
S3.00a dlly_FN!urw ' ClIIei;t~~d _ pl1:.'''Oldl
1l\8I'I'W:lrf ' kOO & ra_1requefq~er olE bat graph
1reQuerc;J!ItfOI' deviat""" dOsplay • 0,HO 000 ~v OUlp~ levels •
High receive sensilMly. lns than 5 I1V • 100 kHz 10 999.9995
MHz · eo..n.ous~~. T...... prd«hon. l(l
10 l00 .au · CTS_ erottdIr ·,Kkz lO'ICl . lIlemII ..............
COM·3 2 Wr, Radio SeMce Monfor .•.•._ .._ $2995,00

STEREO FM
TRANSMITTER

Two new .ersiorll are ..-ailebIe \or !he Comnodore 604 (p.~ orihe l8oIf.PC tP-lBUl Easy ""
sentir NO 1\JIolM;;'. n;t.dM FREE disk lOIIware, PC £loiwtl and FIII~. Kt tlrm.
p~.a. __...._ SS9.95 P-eM SS9.lIS CASE: Cf'I( . $1U$

PACKET RADIO

OAP AMPLIFIER

For • 5Iick lillie ORP boosl. use one ~
the 20 Wall am ph.,. ' s . Needs only
1/2·2 walts of drive l or f~lI output.
linear for sse, AM or CW operation,
power MOSFETs for hqI eflieeioney
and multistage low pass l ,ner lor.
clean s,g"I ' . Bu,ll-in TIR rela y lo r
a lltom.lie Swrtchotlll. fI,In. o n 12 ·1$
VOC I I 2·. am~. Add 0\1' ma tching
case set lor a complete stallon look.
'1'0\11 dloio;. 01 bands ......•••~....S49.9S
5pee1ly bard: (OAM p·20. 30. 40. 80)

COAMP MIlIdwog case sot nus

20, 30. 40. 80M
All 111_ RECEIVERSr

!luild your own mini ham Slatkin Sen.
SIlI\ofl aI-mode ....., CW, sse rer::er.ers
use d"KI conversion dt$ ign wllh
NE602. C as~ in CST and AFlRl
h.II"llt>oob, V.ry senlln .... Uflr::tGr
luned ever .nllr, band . Plenty 01
speaker ..,klme. Runs on 9V b~ llery

Very EASY 10 build, loIS 01 fun and
edur::ational--Ocleal \or be9irv>er or old

,--_ " P'V. N...- 3fklaOW~. A<ld It.- case
- tel for wef.tlierf pol 7 .i0oi<

(SpecI'y band; HR·2O. HR·30. HR-40.
HR·80) S29.95

CHR. Matching cn e "..S14.95

FANTASTIC
FM TRANSCEIVERS

2 MTR & 220 BOOSTER AMPS

III-
••

20. 30. 40. 80M
CW TRANSMITTERS

CRP TRANSMITTERS/HAM RECEIVERS

·2 "'1~

· 223 MHz
· 440 MHz
• 6 "'e le rs

Ran'l$Cy brelIlcs ee pnce bani8r 011 FM rigs! The FX • icleaIlar shac:k,
portable Of mobile, TN ...se "tque<q' woe<. and pI'QOIarm>lIble
repeater~ makes,., FX hi perfecI rig lor Amateur. eN> Of WARS
apllhc I !lo:'I$, Pidelee<'S reaJy appreciate Ihl CI\!<lIelII~ paeket: porl.
, RUE H K S.goal all(l lIlm<>$t in$tanI TIR s.. i1Chillg. HIgh speed pad<w
...No problem, T..eIve d,ode prOllra mmed c~an""ls. SW RF output.
ser'lSitiYe 00IIc~ receiver aod prl)V\!Il EASY-.nbly, 'Mly;laY
II'lOIllIof a used Ioretgn rig ""*' you <;an hiM one .....€RICAN MAO£
tby ygullar less, Comes W I"*1e less ease and spe_ mke. Order
ourma~ _ aod _ lei Iof N lIf1llof*.

FX·SO U (6 MeIers) ...••..•••...•..•.•,$149.9S FX-1I6 (2 Ml!lers) ,$149.9S
FX·223 k~ (t 1/4 ~ers) -. $149,95 F){-440 k~ (314 Mete r1l) ,$169.96
CFX malChng case sct.. ,$29.95 FXM·1 . lCOMIYaesu style s pea ker mike $29.95

Here's a greal boostIJr lOt a"l' 2 "'I!tel' Of 220 MHz hanoHleld ""'- TheM power
booIlers deWer <MIl" 30 .....lIS of output, aftooonrlg you to IliIlIle repealll( 1 full quieting
......re 't>e low I'\Oi$f preamp remarkably improves reccpbon. Ramsey €leclfQnlCS has
sold thouSiInds ol 2 metef amp kits. bull'lOlO ... oIlet COI'I'IjlleteIy lOio'ed and tested 2
meier. as ..ell as no MHI units 801h have al the leal....es 01 the h1g1t-price<l
booIters II a tracbon of Ille COIl
PA·l0 2 MTR POWER eoostse (10 X power gain)

"'-'Iy _00 & tested ~ _ S99.9S
PA·20 220 MHI POWER BOOSTER (8 X jIOMlf gaifl) Fully wired & tesled $9ll.9S

Join tile lun on ORP' T~ousands 01
these milli.rlgs nave be.n sokl and
IonI of OX eontads have be-e<I ....de.
Imagiroe 0I'0fl0n;I EasIern E.-ope willl a
S30 a_--ll>af$ lIiinl .Idol at ..
best' These ON rigs in ideal mates to
l!le teO\!I'Iel'$ II ngl'lt They have l\OtI.
POS;l>OIl vana bl. crySlal control (on.
popWr ORP XTAL ird.ode<l). one ..an
outpul and built·;n anlenna 1..llCh . , C
RuM on 12VDC. Add 0.... m,lIchong
UK and _ set for a handsome rr.hed Iof*.
YlO'Ir chooce of boandS

(SlIe(;ify band QRP·lO, 30. 40. or 8O) $29 .i5
MatChong ease knob lIel.CQRP $14.95

,

ORDER NOW 1-800 4 HOBBY KITS

Run j'OUf own Stereo FU raoo Sia\JOllI

TransrTlll$ ' IIlIbie sigrIaI in "" 88·108
MHI FM b roadcn t band up 10 1 m;1e.
Deta iled ma nual p"""dol; Ilelp!u1lnto on
FCC regs. ant.nna ideas and range 10
eopea LM~ dnign ,..~ ~ustable

Ion. lev.1 inllu lS. p,. ·emphasls a nC!
ayIIIaI wnn:Aled $Ubc:srrier. eoo.eas to
any CO or tape player. mi' a mixer or
radkl. Inch>des !r<'!O tuning tool tOO! For a
pro look add lO'Ir matching case set ,.;th
on--boartl wI'lop anlenna
fM- 1OA sseeee 1Iansrn4ter k• .• S34.9S
CFM case,wh(I an! sel " ..... .. S".95

R. liv. lhe " diG pasl "; Ih a ~'YstaJ sel li ke your
grancrtatt.- IlWI. l/IotS gen..-.e Galena.~ and
ca~. Srieral OIIae~ types olladios_ boA
IIlCIudIIlg standard AM brOlClcast. $I'IOrtWave and
ev.n WW II to ollOl' slyI., To compare modern
semiconductor det. ctors , " e include a diCd . tOI
comparison, No solderincI reqoire<lll nd ... even (live
a nlenn a ideas. Ra dio for tree. gel it no.. !lefore
0inI0n lao" ;r
C$-1 C/ystal set'c ~..__ ~ S19.95

MICRO-MIKE
World'l sma llesl FU wirtlns Ifti",
s........ lIIan a ......... aAle • n;lJIWIQ
banery and ""k. , Two SelS 01 SUT
lIIrts supclIed .. eese JOU are dlo'nsl"
Ttmhr:: audio pic:k~ jpin droll at 5 til
and tranS/fil rang. at 300 ft , We inr::k.ode
tile ball lif)" I..e en S1y1el , electret m'ke
and even a lun,,''9 1001' Be a James
Bond andleam SUl too'
FM-5 Mo;ro m... .<lI... ...••. ,S19_95

AIRCRAFT RECEIVER

CW KEVER

ACTIVE ANTENNA

S_ perlecl CWo M";fOP<I>Ce150r ~eye' lea"'. " • pf09nlmmabie
memo..... 01 up to 2tI words • .ctI. ilIm bO; ~ey\ng. doI-dash rMmOry.
va riallle IllOOd hom 3-60 WPM. a,*,stable s idetonn. keying to ""y ri9
.nd luly RFI prQQI €AROMmemory~ "'I!ISIIQOS lljl lO100 years ·
yeu"l 00 IOIenl belore lhe key' Ind\IdlI1; tr,nI-in touch PAd<'eI Of .....
yoJI own. Easy _ emb!) _ mald'ling _ set~ lor a nice.....-CW·700 Mtcm keyer k~ .....S69.lIS "'I( Matehing case $CI.•.•. S14.95
CW·7OOWT Assembled CWo700and case " " $119.95

Miniature
SPEAKER·MIKE

F,ts Icom,
Yusu, AI,nco,
Ramsey and
Radio SJliick
ngs' l.cJl::Ul9 for
a ha"lly lltlle
speaker.ll\Ike 10
compli men t
youl FX trans·
cei..r or Olher

L.:::::~;~ ICOM $lyle
"-_--' "'lllIi. ·tl. lkie?
- The R.mlley

SI,l-1 speakef....ae is a bea..ty '-11 en,- I l IZ'
'Iride b,-2 1/2 Inches hiO" a nd lIaS II handy d ip
on lhe back SO you can eaSIly Clip ~ 10 your
lapel 0< Shin, hs llmaQ inlemal speaker .....'1
IIO"'lIIO bteaI< any urlln.rns buI is 0\!fY r::Iear
ind has pIerCy of pop 10 be IlNrd _ -.,.
Thefe'l even a iad< on lhe so ...... lOU
~ Ill. you •• howe lie ol the spea....
/ad, !rom JOu,radio. Fu III Radio Shack.
lCOM. Yaesu,~ and RatrlSe'J ngs,
SM·I M.....Speak mike.

Fuly assembled _ S24.9S

SHORTWAVE
RECEIVER

DR. NI-CAD CONDITIONER/FAST CHARGER

j,
..., ...... 'liiiiii'

Fa r«nlir:: ~,., INiI capIurK the-..olkl
lfriIh~ a IT ' n!ernII' Can receMl """ 2
"'H~ po rtion Irom .·tl MH~ . True
su pe m.!. hili smooth variCIOr tuning ,
AGC. RF !II,n control. plenty oIlpe.kef
volum••nd 'unS on a 9\1 ba tte ry .
Fa$CINI1Ing Sc:cU. sdlOo:II Of dIAl poqec:l
provides hou.,. 01 furl for' ""en the most
II,"OUS OXer. For the car. consider our
s~ orl ..av e cOnve fler, T..O s ..itch.bl e
blonds (in 3-22 MHz range ). each I "'Hz
\IfIde-nroabie 011 your ear rl(loo dial, Add
_ intere5llO yoJI o;tiYe l'lOtt'le'
Shortora\ofl rea li_ loA. SR l ~.. S29.llS
ShorTwave _ l1er kll. SC l m .llS
"'atdwlg case set tor SRt. CSR .. $" 95
Matd'ling case let tor SCI. esc ...S14.95

2M
POWER AMP

Easy 10 w ild power amp h.IIs a !lIneS
oow-llIift. l W in, SW out. z.H in, 16W
OUI. 5W ;slOt 40W out. $.aIT<!' .mp as
lealu'ed in many lIam~ine artICles.
~te ...tIl 1.1 parts. less case a nd T·,...,
PA·l . 40Wpwr amp .,1....__ S3U5
m.l .R1' sensed T~ relay 1oI~$tU5

MINI KITS
Ramsey ca Tr"s a complete line ot 10.. cos!.
easy 10 build. Hsy m \ISCI Iunr::IiOnaI luis thaI
un be used alone or as building blocks in
Iatger mere W I,,*," clesIgn5..loIni--IIas~
audIO arTlP$. lOll. eeceeers, VOX s";tell8s.
tin\er$. weloo lianTIS, nolse -ma~ers a nd " 'n
Ihocking kJlsl eal \or OIK tree catalogue'

OUt spero:lii ... big lIucks for leplaCeIl""'. balIery per::b . .-ejf.r.oeNle afId wdtion \'OU' bellenl"S
lor 0''' eapaoty. Adoarce<l CirtI.rII'y I'IIS Ol*ftlilld cli~ beloft r::l\Ifge 10 .........
"""'.0, tfler::t IfId 10 COlIOlio" bebenes .... haYe tleeft poorly cared Iof '" '" PUt- tuck
C/'Ia'gt rapdlr-bmgs ballerY 10 '"~ '" less 1wl .. 1'OIJ'...... 15l1'W1U1P'1 for some typesl
And 'lop-oIr r::tIiirge mode~leI~ IIIst bil of _ '9)' ifl!0 eadl r::elI for the iIl.>sOOte IOO5t
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Used Batteries for

Ham Stations
Another way to save money on power systems.

by Donald E. Koehler N7MGT

H ow can you save money on batte ries to
use at home for solar or back-up power

systems? For small stations or any other pur
pose with limited equipment requirements.
purchasing used or surplus batteries may be
your best value. This article will explore the
where and how of buying used batte ries. and
will also describe sources. rest procedures,
and cautions.

Before You Buy

First, when is a battery no longer a bat
tery? Answer. when it is toxic waste or haz
ardous waste ! Before you even stan looking
for used batteries, find a recycler or salvage
business which will take in "dead" lead-add
batteries. Even in the best of deals. I have
had to pu rc hase " lo ts" of used batteri es
which contained the occasional dead battery,
It is better to know you have a place for the
legal disposal of any of these batteries before
you start. While on the phone. ask what the
center will pay for used batteries.

Now then. take a moment to determine the
voltage and curre nt requ ire ments for your
equi pment. Inverters. devices which tum DC
currenl into AC current suitable for regular
home applian ces, are rated in both volts and
amperes. You will find this information on
the manufacturer's data plate. If operating
DC-powered equipment like a portable HF
station or scanner. add up the curre nt draw
fro m each piece o f equipment that will be
operating together. Write down this total cur
rent requirement . Your total battery bank ca
pacity should be at least twice this number
for the longest battery life in your system.

For the sake of this article. I wi ll assume
you will use equipment requiring 12 or 24
volts and the curre nt draw won ' t be much
more than 30 amperes. Higher current level s
will requi re you to really look closely at en
gineering practices beyond the scope of the
information presented here.

WARN ING : While the voltage of these
batteries may appear to be low. the current
producing potential is lethal! See the sidebar
for battery safety tips.

What kind of battery will fit your needs?
By and large, "flooded cell" or wet cell lead
add batteries are the easiest to fi nd and least
expe nsive . Ge lled-e lectrol yte and NiCd
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baueries may be the next best bet for lo w
c u rrent dem and a pplicatio ns, typ icall y
communications equ ipment. Any battery you
consider should be a "deep-cycle" type. Au
tomotive or truck batte ries can be used , they
just won' t last very long in a solarlbauery/in
verter system. A good deep-cycle battery.
even one you purchased used, should give
more than five years of useful se rvice life.
New batteries will go more than 10 years; in
properly-e ngineered "floa t" systems, double
that service life can be expected.

Sources for Used Batteries

Start with the local phone book to develop
a list of potential sources where you can pur
chase used batteries. Try local golf courses,

Photo A. These batteries were f ree fo r the
taking-240 wnplhr. capacity/ or the effort 0/
hauling them aK'ay.

material-handling equ ipment companies, lo
cal exchange carriers (the phone company or
local cable company). large computer opera
tions (such as banking centers) or, if you're
ncar a military installation . the Defense Re
utilization and Marketing Organi zation or
salvage yard. Now let 's take a look at each
source.

Gol f courses in urban areas typ ically use
electric gol f carts. These carts typically have
six batteries , each one rated at 6 volts direet
current (VDC). These batteries are also deep
cycle and capable of large current produc
tion. Small enough to move by hand. they are
my favo rite for small solar syste ms. Most
good-sized golf courses buy banertes by the
pallet load and the turnover in used batteries
is high. Talk to the greens-keeper or someone
in thc cart bam. Expect to pay about $3 each.
Before you pay, be sure you test the batteries
you buy. If you establ ish a long-term rela
tionship with that golf business, the possibili
ty exi sts that you can "buddy up" with the
course on a battery buy. This will net you a
pallet load of identical batteries at a better
price than you could get on your own. If a
pallet load is too many batteries for your spe
cific needs , split it up with friends.

Material-handling companies that sell or
service electric forklifts or pallet movers are
another place to try. Batteries used in materi
al-handling equ ipment tend to be very large
and heavy. Local exchange carriers like the
phone company use either "glass-wall" cells
or large conventional lead-acid batteries. Be
careful- a friend of mine picked up a load of
glass-wall cells "as a good deal" and some
were leaking. The local recycler wouldn 't
touch them. It cost him major bucks to legal
ly d isposc of the now-ha zardous waste! I
mention these two sources only as a compari
son . Very fe w folks have a need for the
current levels the se kinds of monste rs can
produce.

If you are going to power your entire home
excl usively with so lar rec harged batteries,
then by all means look for large glass-wall
cell arrays. Telco batteries gcnerally have ex
cellent records on service and age. The cell s
are usually 2 VDC, SO it is easy to set up 12
or 24 vo lt arrays . After all , batteries are
where you find them.
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Pho to B. Test batteries under load and mark tile results Ofl top.

"Before attending any auctions, go inside and talk
to the friendly folks. They really want to sell you

something, so ask their advice. I have always
received good treatment and afair deal."

Look at the batteries prior [0 testing. Are
they clean and free from crac ks and leaks?
Do a ll o f the ce ll s have li q uid in the m.
enough to cover the plates? Are the terminals
solidly attached (do they move)? Do the cells
each have thei r own caps or covers. and do
they match? They do? O K. let 's move on.

Now you are read y for the first test! Take
the battery you will test and attach the test
leads from your digital voltmeter. being sure
to use the correct polarity on [he leads. Read
the voltage. On a 6 vo lt bat tery, full y
c harged . you shou ld see about 6.3 VDC
registere d o n the meier. No w attach the
load. On my auto headlamp. I use a set of old
jumpe r c ab le clips to allow auac b
ment to the batte ry under test. The advantage
of the headlamp is thai I can see it light up.
so I know it is pulling current from the bat
tery. The lamp is equal to about a 35 watt
load.

With the load attached and drawing cur
re nt. re ad the me ter. It sho uld not have
changed from the first reading . If you are
checking several batteries, use a piece of
chalk and mark the battery with the two volt
ages. For instance: 6.3f6.2. Continue on with
the rest o f the lot. Now yo u can see. at a
glance. which batteries hold up best under a
load. Once the batteries are marked. you are
ready for step two.

Tak e you r hydro me ter a nd c hec k the

Photo C. Used batteries abound. if you know where to
look.

battery aci d in a wet cell. Be sure
you tell the salespe rson you wi ll be
check ing batteries containing acid.
You can use the kind that has lillie
flo ati ng ball s in a tube , available
at local auto parts stores o r serv ice
centers.

Now. another word about safely.
Bef ore you go out to check and test
batteries. le t ' s revie w so me basic
safety procedures. One : T he darn
things are heavy! Use your legs and
not your back 10 lift or move barter
ies. Second : They contain a powerful
acid . When you go to check specific
gravity, wear gloves and eye protec
tion! If you are like me. you will fol
low the adv ice of professionals and
wear a rubber or acid-proof plastic
apron . shoe covers and long-sleeved
shins. Old clothes are a must here!

deal. Now. how do you test the dam things?

Testing Used Batteries

The testi ng of used batteries is not hard
and is a two-part process. Yo u will need a
couple of tool s. First. a good quality digital
voltmeter. Ava ilable from ret ail stores like
Radi o S hack . they ru n about the
sa me as an analog (pointer) met er.
Second is a " load : ' something to
draw cu rren t while you check volt 
ages. I use an old automobile head
lamp. The other instrument is a thing
called a hydrometer. This is used to
check the specific g ravity o f the

resents a real crapshoot. My experience is
that the folks who work at the DRMO arc
friendly and helpful. but you have to know
what you are looking for in a bat tery, T hey
can also poll ORMOs in o ther states or at
other bases to see if anyt hing like what you
are seeking is available. T he big bonus: The
batteries they sell are clearly mar ked as to
condition. age and type. Most of the lead
acid and NiCd batteries they sell have been
neutralized. to be so ld as scrap meta l and
cannot be re-acti vated. These ca n be recog
nized by the holes dri lled into each cell and
they will usually be marked with a bright red
tag . Sometimes ba tteries can be found that
are st ill usable . The price is usually preuy
good. but the sales arc by "lots ." Before at
te nding any auctions. go inside and tal k to
the friendly folks. They really want to sell
you something. so ask their advice. I have
always received good treatment and a fair
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Computer centers with large Uninterrupt
able Power Systems (UPS) may be a good
source of high quality. deep-cycle batteries.
About the size of a large auto battery: These
cells are small enough to move by hand and
most are the gelled-electrolyte type . The
cells have "lived" in a well-engineered sys
tem. so even ce lls that are more than five
years old should be good for home use . As
always, test before you buy. Check with the
operations or maintenance supervisor of the
local banking or credit card ce nter.

The last source is the Defense Reutiliza
tion and Marketing Organization. or DRMO.
on a military base near you. This source rep-



Explore The World of Quorum Wefax
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Wefax Explorer
Integrated Wcfax I AM' Recei ver and Scan

Converter with Qfax software .

$695.00 co m p lete
shipping and taxes not included

The Best Price / Performanc e. Per iod !
Construct a Wefax I APT reception system from individual component receivers, scan conveners and image processing software
and you' U spend more money for fewer features. poorer performance. no automation and a j ungle of wires. With the Wefax
Explorer, simply connect an a ntenna and a few mouse clicks later you ' re receiving the highest quality images possible . The
Explorer is backed by a 1 year limi ted warranty and the extensive experience of the leading Wefax hardware manufacturer.
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• Integrated Satellite visibility pre
diction with automatic capture for
up to 8 satellites sim ulJaneousty

• Automatic time and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• A utomatic digital gain lock in
AIJJmodes, PLI. clock ing

QFAX Features
• GOES / Meteosat Wefax Reception

• NOAA / Meteor APT Reception

• H F Nafax Reception

• Dual RF ports f or geosync and polar
reception under sof tware control

• Integrated preamp and down con
verter power inserters

• 50 user definable configurations

• Software controlled receiver with 2
UH F, 10 VHF memories and scan

• On board audio amplifier and
sp ea/cer with sof tware con trolled J/ol
ume, squelch and mute

• A utomatic Unattended A nimation
works continuously

• 8 bit data for up to 256 gray level:..

• View al up to 1280 x 1024256 color

• Use TlFf~ GIF or PCXfdeformats
and con vert to BMP, JPEG, E PS
and binary

• Contrast, Brightness, 31) effect,
Sharpen, Smooth, Noise, Histo
grams and other image processing

.. __ .... _._. __.

• Ephemeris ba...ed NOAA A /7 navi
galion with geo-political and Lal
Lon Ol>erlays

• NOAA Tools show satellite path,
Lat-Lon ofcursor, distance and
bearing to ref erence poin t

• A utomatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications, Inc. F AX (214 ) ~15-112 711
H3114 Es ters BinI.· Su it e H511 - In'ifl~. Texas 75 11 113 (2 14) ~15·112511 IIBS (2 14 ) ~15·1134I1 '
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Safety Warnings
Batteries can be dangerous-pay attention to these common-sense safety rules!
-Keep batteries away from children or pets.
-Pe rscnal Protective Equipment (P P E): Minimum safety equipment include s acid-proof
gloves, eye protection and heavy leather shoes; s trongly recommended is a n acid-proof
apron, shoe coverings and a long-sleeved s hirt

-Batteries are heavy, so use proper lifting techniques.
-aattenes vent hydrogen gas when charging, SO make sure your sto rageJuse area has
enough air flow to prevent buildup of e xplosive gases .

·00 NOT SMOKE around batteries, chargi ng or not.
-use a regulator when charging batte ries from a sola r system or other unatte nded method .
-00 NOT MIX battery types or voltages .
. In earthquake country, secure the battery so it woo't move or spill.
.11 is OK to set batteries on a concrete surface. However, any spilled acid may ruin the
concrete.

-Protect te rminals so they cannot be shorted together.
-If in doubt, check with a professional battery service organization or dealer. Be safe , not
"'"'I.

speci fic gravity (Sa). T his is a pass/fail
kind of lest. since it shows the state of bat
tery charge; ir does not prove that the bat
tery is good. The specific gravity depends
on the type of battery you are testing. Ask
what it should be-figures can range from
a hig h o f 1.300 to a low o f 1.65/ 1.75. Bat
teries used in cold climates have an sa of
around 1.300. In warmer cl imates, an sa
o f 1.65 w ill a ll o w more cu rrent to be
pull ed from a system bauery. Temperature
will affect the sa and capacity of the bat
tery. (NOTE: A battery may lose most or
eve n a ll o f i ts capacity in cold tempera
turcs .) If the battery does not meet thc min
imum sa. th ink agai n about pan ing wi th
your money.

Remember. clean batteries work better
and last lo nger than batteri e s which are
d in y or corroded. Keep the terminals and
outside of Ihe bat te rie s c lean-you will
save both time and energy.

Now then. how much to pay? Depends. I
pay about $3 for used go lf-cart batteries, as
that is the sa lva ge pri ce . If the b attery
looks in good shape. passes the tests and is

the right size for your needs. go a bit better
than the salvage price. Look at it thi s way:
You are saving the owner the cost of haul
ing his batte ries to the recycling center.
T hat is the other reaso n you c hecked the
price pa id by the ce nter first. Drag it home,

hook it (or them) to your system and enjoy
the fac t that you are helping the environ
ment whi le saving money.

T han ks to thc rea l expe rts at the 3 rd
Wing. Elmendo rf AFB (AK) beucry shop
fo r the DRMO and battery info . Iii
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Actual Circuit Emulation
A better wav than ICE!FORI

HAMS % ."
ONLY .,.
~ ,.

4309 Northern Pike Blvd. Monroeville, PA 15146
(412)374-9744

FOR ORDERS ONL r CALL (800)854-0815
Specializing in Preowned

Amateur and Shortwave Equipment
Buy - Sell - Repair· Love To Trade

We Carry All Major Brands of New Equipment
We NowCustom Design & Build Computers

ForHAMs by HAMs
All 01 The Latest Hardware & Software

Call For Details
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S219.95
S IS·US
S169.95
S179.95
S149.95
SI69.<}5
S89 ,95

Shortwave Radios
Sa ngean ATS-SI8CS ..
SanRtan ATs-81S _ .
Sa agean ATS-80JA __._..M_.__ ..
Sa ngnn ATS-808..M M._M..

Sa ngelAATS-606._._.M.M __ ..
5an!':ean ATS-606P ..
Sangean A1·S-800 ,.., ..

B e ar c at 2 00X LT N
$209.95 200 Channe ls 800 MHz
Ten scan banks plus search. Covers
29· 54, 118· 114. 406-512 and 806
9 56MHz (with ce ll Icck j . Features
sc an , search, de lay. 10 prio ritic s,
mem backup, loc ko ut, WX se arc h,
keylock. Includes NiCad & Chrgr. Size: I 3/8 x 2
11/ 16 x 7 112. WI. 32 oz. Fax Facts # 450

Beareat 100XLTh IOOC h IUUU._•• 5159.95
Bearcat 70XLTP lOCb HlLlUM_' __' 5139.95
Beareat 55XLTR 10 C b IIll AJ........~ S 99.95

Three new Beareat units offe r
expanded coverage and ITIOfe memory
than before. The 890 ofTers 200
channels, base/mobile opereuon, VFO
tuning, service search, weather alert,
search and store, and more, The 2500
hand held has 400 channels, fast scan
and more , The Dearest 8500 has 500
channels in 20 banks, VFO, auto
store, alpha numeric d isplay, 10
priori ty channels. aux tape output
j acks, and coverage to 1.3 Gigahertz.

Get instant tech information FREE from your Fax or Computer!
You can obtain specs, freq . info. software and more fromourautomated sevces. For fax facts, ca ll from your stand
alone fax machIne and follow the voice prompts. Use the 888 from your modemaf fax/modem equipped computer.
Dial 317-849-8683 lor lax back service, or dial 317-579-2045 lor our COlTlj)Uler bulletin board service.

IContinuous Coverage gl"",,==-=.,,--:==,----,

=.....
COMMUNICATIONS

ACE Communications 800-445·7711
6915 Hi~1e Court, Indianapolis, IN46250

TR1000XLT
$3B9 . 00
AM Broadcast to

M icrowave

1000 C h a n n e ls

500KHz to 1300MHz cove rage in a
programmable hand held. Ten scan banks , ten
search banks. Lockout on search and scan. AM
plus narrow and broadcast FM. Priori ty, hold.
delay and selectable search increment of5 to 995
Kllz . Permanent memory , 4 AA m-eeds and
wall plus cig charger incl uded along with bel t
Clip, case, ant. & earp hone. Si7X: 6 118 x I 314 x
2 Ifl , Wt 12 oz. Fax fact document # 205

TR2500

$449 .00

BcaruI2500XLTA blDd btld_.~_S349.95

Burn t 8SOOXLTC rnobil~__ 5\89.95
!kiln . ' 890XLTO mobi 'e'~'N'M_" 'M'Mj259.95
lS· UOCThnh, :lOG d1. in 'SOO, «J(J in 2S00, 190 bu 200 chI< C""e.-.lI" or lbo\<e hand helds i. 29·S~. [16-174, 4()6·SI2

2016 Channels ~'ii' 29-9S6Mlk All cdl W ed, FCIlUr<Sincble1Urboocan, VFO.--.:lI excepl tOO which also add, 111- 136 Ai, B.nd, h. (letS N47S

=o~ ~ 1 "-M-b·~1-·stnd rr<n f" Fa<t:M 74'47S '476 ~ ITable Top Sca nners I
2 5 c_ 6<- h Banks lSCh I O le canners ~~".c.

6 can Banks, I .:KUC ...". anne s Ikl rut 8SSXLIT SOCh wIROO_ SIS9.95
per second. Patented Computer control for B e arc a t Beirut 142XLM IOCb IlIlJU S 84.95
logging and spectrum display. AM, NFM, Burut 147Xl.J 16 Ch H/LIll S 89.95
WFM. & BFO for CW/SSB. Pr iority bank , 760XLTM Burcall72X~120Ch II/L1lJ/Ai r 5124.95
delaylhold and selectable search increments. $ 2 19.95 Burtll2lG16Ch IUUU/Air ••••••••••M• 5129.95
Permanent memory. DC or AC with adaptors. 100 C h a n n e l ~or K>oooc"';11 it ~S4. 1:16- 174, -'SIl, pM Ai, ill

Mtng Brkt &. Antenna included. Size: 2 114H x 5 800 MHz 172 oN 210 oN air pM IOO'oll-lz i. lhc I H F... r_ a67S

5/8W x 6 1flD. wc ne. Fax fact #305 B earcat / i-~Five banks of 20 channels each. Covers 29-54. r
118-174. 406-5 12 and 806·954MHz (with cell 8 0 0 X L X I

lock), Size: 4 3/8 x 6 1511 6 x I 5/8. Weight $ 2 0 9. 95
4.5lbs. Fax fact document #550 12 bands and 40 channe ls with SOOMHz and

B e arcat nothing cut out. AC or OC. Fax. facts #690

560XLTZ I Accessories & Etc. I
$99.95 ... ..---.. .... _.
16 C h a nnel MaR Mount Mobile Ant \ 1,\ 100....... S 19.95
10 B a n d BaR Aat. 25-1000\lIIz ASJOO" M'M'M' S 59.95
Compact., digital programmable unit covers 29· Pre·Amp .1· ISOO\ lIIz GW2._._. S 89.00
54. 136- 174. and 406·512MHz. Size: 1 318 x 2 Doweeonver ter 800 to 400 0 09 S 89.00
Ifl x 15/8, Wt: 2.5Ibs. Fax. fact #560 Base Discone Ant DA300 S 89.00

Trident Exte r na l Speaker MS190/0pt. a mp S 19.95
TR.033 WL O ld Sen ner Repair, a ll bra nd" S CALL

Extendw W l rTllnt in .M ...._ _ S CALL
$299.0 0 Freque nc)' lafo FuFac tlModemMM'MS FREE
Scan/CB . X.K.Ka.,Wide & Laser Frequency Books..M.M M M._ S CA U

Scans police pre.programmed, by state chann,et l 2 W ay R a d i 0 S I
plus full radar and laser alerts In one small unn. ,.50:;;:;:;:;::::::;:::;~?-:::.:;:;:-=:;::;::-::-;:::-:.
Weather, CB receive &. mob ile relay. Size: 5 5/8 tA..:~rband programmable mobiles as low as
x 4 118 x I 3/4. wt: 1.51bs. Fax fact #580 $299.95 . Call for quotes or Fax. Fact #175

NEWTR1500
$499.00.
Full Co v e r a ge with SSB
and 1000 C h a n nels.

TR980
$299.00
12li Channels
Ii M H z t o
1300MH z

Most Economical receiver in
class. o ffcrs AM, NFM Wide FM.
modes. 5KHz increments. Delay &. ho ld &.
Search. Cell Lock NiCads, chger &. whip ant ,
Size: 5118H x I II2W x 2 D.Wt l 40z.

100KHz to 2060MHz. Ten scan banks, ten
search banks. Search lock and store. BFO .
Antennas , AMlNFMlWFM. Selectable
increments . Tons of features, small size: 5 118 x
1 Ifl x 2. Wt 14 oz. Fax fact document # 250

ITotal Coverage RadiOS]

.----------------------------- -------- ---- ----------.
'. Toll Free, 24 Hours! 800-445-7717 Fax Orders 800·448·1084 Fax Facts 317.849.8683 1

: Computer BBS Modem & Fax/Modem . 317-579-2045. Toll Free Tech Support, Dial 800-874-3468 :
I InternatIonal Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317-849.-8794 I

1-03)~ ACE Communications 6975 Hillsdale Court, Indianapolis, IN 46250 :
_ _~ s.v- & Suppart hcltn Mcn-Frl QAMto6PM, sa 11).4 EST. M.teoc.d, v... cr-b,~ P O ',&COO (""'S5,50)&

l

iIIlZ
AMEX,~. ~,~..-.:l...lilllt>ilil, NljecItoc:te'lge. FIM r-. IjTound thippwou..-.:llwldhng ~onlySSiS I

I . )'JSlI Pw U'lil ExprH, "'" only $8 95 . fot most unitt, to most locabol'll . One week trial, no re1ufN MlOePled two week, an... original I
I ' rKfrlpl wllhoul ,o.mt.,tial re,1ock1'lg dwrgtr. All un~' Clny futl faclory warranty. Indrana rellide.'1t, add S per cent , . les lax. Fl Yff! ONlY18.95 I

._----------------------- ------------- --- ----------_.CIRCLE 1&4 ON READER SER....ICe CARD



Number 7 on your f eedbac k card

All About Those

Lightweight HF Ham Whips
Easy mobile operating from 160 to 10.

by Gordon West WB6NOA

Ope rat ing mobi le high frequency from
160 meters ( 0 10 meters can be a real

kick o n you r ne xt vacation. or on a lo ng
co mmute int o work . High frequency tOO
walt mobile rig s have been sca led down
to a size not m uc h larger th an a n SS B
C B ri g . Th e Ken woo d T S -50 is a good
example.

If you are cramped for space on the dash.
you could remote-mount the Yaesu FT-747.
or surely find a spot behind the driver's seat
for a microphone-controlled ICOM Ic-ns.

But newer vehicles may make it a chal
lenge for a simple pre-tuned high frequency
whip installa tion. The extra-thin metal bod
ies- and now composite bodies-a-could rule
out the o ld ba ll-mount found on o lder-vehi
cl e installations. Forget th e bumper chain
mount-bumpers are no longer metal. And
the old standby gutter mount is now out of
the picture becau se ne wer ve hicle s don ' t
have gutters anymore !

But there is hope-with special thanks to
antenna manufacturers Comet and Diamond.
Their adj ustable trunk-lip mounts w ill grab
almost any tiny crevice of your newer vehi
cle. and they stay o n secu re ly with four
strong Allen screws that clinch the inside of
the groove. Look these mounts over careful
ly and find one that will work with your type
of vehicle. You will find them hanging in
cl ear vin yl bags in the antenna accessory
section of you r local ham radio store. Most
dealers will also ha ve a store sample that
they may let you take outside to see how
well it is going to work on your vehicle.

While these mounts are strong. you may
wish to first sian ofT your HF mobile system
with an extremely lightweight, pre-tuned HF
antenna whip. In other words, you may ult i
mately work your way up to a heavy Hus
tler, a heavy Ourbacker, or some of the older
very hcavy whips from Swan or Webster
but start out " lightweight" first.

Extremely lightweight, one-quarter-wave
len gth, helical. center-loaded whips are al
ways av ailable at hamfests. seen hanging on
a blister-pack card for any single ham band
fro m 160 mete rs t hrough 6 meters. O ne
whip pe r band. Examples are:

-Lakcview WD4BUM mobile HF whi ps
-vetor Pro Am HF mobile series
-wimenna Hamstick
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-ASA Fiberwhips
-Anuron Sing leBanders

T here may be others, but each of these
"different" lightweight whips share similar
characteristics :

-Al most identical TXlR X pe rformance as 8
ft. heavyweight whips .

· Incredibly lightweight-I5 ounces for 17
me ter whip.

-Hollow 4-ft. helical-wound Fiberg las shaft.
-Tunebte 4- ft. stainless steel whip.
.3/8Mx 24 ferrule for trunk-lip or ball mounts.
-Low price-seen se lling for under $19.95
each at ham shows.

-Change ba nds, change whips-30 second
operation.

To test the "'TXIRX performance" of these
whips , we hooked up a solid-state transceiv
er-a unit without a built-in antenna tuner
to a professional heavy-duty, SO ohm. five
posi tion switc h, going to the follo wing sta
t io n wagon roof-mounted antennas for an
on -the-air comparison:

-H usrler 1/4 kilowatt, sing le-band whips
-Outbccker 6-foot whip
-Differen t manufacturers' Fibergtav stainlcss
whips

· Nearby house-mounted five-band trap ver
tical

-Cushcraft three-elemen t beam

The beam always did best. The fiv e-band
tra p vertical was second-best. The mobile
antennas from all of the different manufac
turers were certainly no match to the beam,
but re latively close to the home -mounted 5
BTV.

When we tested between different mobile
whips. including different Fiberglas/stainless
whi ps, there was not o ne whip that did a
whole 101 better than the others, nor anyone
that was subs tantially down in the mud from
the ochers. The 50 ohm coax switch allowed
us to rapid ly switch between the di fferent
antennas to ge t away from the typical band
cond ition of up-and-d o wn fading ha ving
nothi ng to do with the type of antenna being
used.

Each ma nufactu rer c laims supe rio ri ty
over the ir c ompetition, e ve n though the
whips may initially give eq ual performance.

"The Lakeview whips can take up to 600
watts, and even a kilowatt for a few seconds
w ithout going u p in smoke ." co m me nts
Butch at Lakeview. " I have never c harged
for a warranty repair, and we have ne ve r
seen wate r pool in the shaft," add s Lake
view. An inheren t problem with these whips
could be moisture streaming down the out
side of the stainless steel sha ft. creeping into
the hollow body of the whip, and pooling at
the base like a rain gauge. The acc umulation
of water will drama tically change the base
impedance. and cou ld ult imatel y see p into
the mount and cause problems down he re.
Lakeview claims thi s has never been a prob
lem because of the tight fit o f the tunable
whip tip into the top ferrule.

" We use two se t sc rews to keep our whip
tip in pl ace. rather th an just o ne like th e
competition: ' comments JefT at Wintenna.
" We have made a lot of the ante nnas that are
so ld under othe r names: ' adds Wintenna.
The Wintenna dual set screw doe sn't require
a n Allen wrench to adj us t- it is a s lott ed
head, which means you have one less adjust
ment toot to lose in your mobi le ins tallation.
We liked this. The Wintenna warra nty is for
a lifetime-a six-month free replace me nt.

Photo A. The simple hatch: mmmt will ho fd
the lightweight whips on your vehicle.



Nu.v ()Jly '40 Wt
• OneYear IVarranty
• l fatched aJI cumtruetioo
• Case re-build ""ice
• Long Iif~ extended qmting time
• Made for HAMS, by HA\ iS

Ao:kI $4.ooShi~ & HarxI1ing kxlillt hattery.
SLCO krach.nn bm~" t,;.s. only
CcrUk'locut 1t'50:11b add~ In.

fiP·SIS lCOll 1-IOOma S63.00

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

The S0230 SMART·TU~ER .. \lie be,r HF auIQluner al ~ny Pf.,e. and ld
promo.. I pooWd IhIt OS ..- ....... USA. we're~ • al !hoi pran_
_ prIr;e of only SM9 0CJ1'1 WHY THE SGr..,)1 BECAUSE: When)'Ol,l -... ..
_Ill n _)'OI,I ... .-.g N ........... _ of ..... mali::l'*'Il!he
....... 10'" radlo.'" _ IuI>ers our;h. roe ATSO. -. n.. resuI YOUR
SIGNA~ GETS OUT MUCH BETTE R. T1W KI':fIWOO(l ATSO. A1450 and 0....
Similllr Iut>8fS e....only math 3,1 miSmlK:f>eS (YES only 3'1) SO 1otge1 ma\Ching
any9'lOr>g bur a ralrly oe<:erll l nlenM. The SG230 can ma.,h Ifom 0.5 Ohm 10 10
l<i1O/lm ....lenn&S (uP 10 a 200, 1 mlStnatCh). SO II can eaSily malCh lil/Idom wires.
";poIes. 'aln-guUetS, ahoppO:><;) carla. ele, Thct resuIl l.4ORE I'OWf:R

To"- -.I _ (II _ ""* -.$I !loll "" "'-'Il- -.g -. j'O<A" "-'l;J-Coony no U.S. _
Oll..,.-... UPS""",~"'"T'I F ... 10
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'r ---i1p A RIPHA V -.,Idhllil. ~~ "-A U1C".
the only thing low about our charge is the cost.. .

1~132

115-18 Hurley Road' Oxford, cr~78' (203) 264-3985' FAX (203) 262-69H

CARoe • ""'5-. T... ~Ao,;Jt "~-.lUS.""""'o.:s.

.1'T.10b thR*>ll.
~g The LORD II you wish more ioIOfIIlll1ion pleas.e send a SASE to the above address. For COO orders. can

Since ' 987 (310}433·5a60. outside of CAOrders Only ctil (800)933-HAM4 and leave a mossage.

BUY AMERICAN, BETIER PRICE AND aUAUTY
The SG2000 HI' U.. ."" II type~ lor corrmeoe;.,l _ ......... __
.....,._ .._ u.s.COi ,o•• •cilII radio q...1iIy1_ of o:u"M • can be ......
on t!le Plam bands also).~ tile Ja_'~ haYe 2 final ,....ro$i$lOtI lh.01
Slraln to pUl 0U11 00 waIlS on !he low ~dS .nc1 only 7:;·85 wans on ten melel1l.
the SG2000 1\<15 4 large uanalalofs that Ioar alMO at 150 waIlS on AU TJ.4E
BA~DS IlIICl UDING 10 lolETEAS! So"" or 111. SG2000 l"aMes are, 1) A
COfl8'Ol l'lead~ (no Sl)IICIaI !o:il,oec I uryl l4l lO 150" a••, from t>e~
pet\Id Ie< aoAtw. "' or _ bOIls. "' 10 8 _ Ca'l De ......, ...., _ •

'Ole teOlftl a lso . 2 ) The latON' display 01 any t<F 11'.1\$(:_. 3J $44 pt.-
Il' ' 'll'_ 11••101__ 100_ Pi OO' '''. '_ 110:110. I) _

.!;Of' f-ol5C1 to l~F ( .aSCI. You wanl qualn, rIgIlll Here 18 ""'"', EVERY
SG2000 musI ...oure t>e1ore lfley're Sfliwe<J Ir""' !he laclOry: I ) TheY'" !actO<'\'
a ligne(l,:n EVERY SG2000 Is keyed """" a t M po_ ICW 150 Walls) 1010 In
o~n anlenna 10' .boY! 10 aeoonds, tllen COI1f\eCled to • sI\o<tll'd anlerma and
keyed _n lor In a<l<lili<ln&1 10 aeconds. 3) EVERY SG2000 18 PUt in tile

"'8VRN4N" lICk""" i<e)'*l_ 10< 24 hours.......aop allull _ ON, Dan, "y fW ...... III4llcfeign..-. 4) EVERY SG2000 II
___ lor _ PUl'" II'oe "TOflT\lR£ RACK" __ r>ey arelOeytd on..., ell eve<y 10 MCOiiCls Iot~.-. 51
T1W SG2OOO. t>en teeI...,. COI'lWllI U'IcloonI .... ...- ID fII'lIlA ......... Ii''''',," ?' .... ID SIlk. THE~ .utO
ONLy THE~ IS THE SG2000 AllOWEO TO lEAVE THE FACTORY.
Tho boI1om line os pnte. you IU>Ow _ expensiYe COI" ' lIlOCIlII ngs are -.naty. we are -..g!he SG2000 BElOW DEALER COST
.. orIy 51 .585.00 eacfl!! Than a $40000 samg, ' We !JUlIraI11ee the be$r price .
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Notch filler
adjustment
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Spectra
Plus

,
•

TIRED OFPL4YlNG GAMES?

Finally, a~ use
for )'011 SoInI card!

""""'~~:::.:.:; :~~Real time _
Recorder. _
Post process .-_-=

Prli6 '89<C 11791lT

All dtspby lomWs included wittI tittler pKUgl.
60 d. y tIIOmy·/ucll gll" . n/ee.
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PIoneer HID Software
24460 Mason Rd., Poulsbo. WA 98370
S &H included. foreign delivery add $10.00
Demo disk $4.00 (credit toward purchase)
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Multiple open windows

s;ectIa VISion & Spectra Plus.
Real-time audio spectrum ana/;7ers- Ful control
over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386 or better, Windows 3.1 and
any Windows compatible 8 or 16 bitsoondcard.
"- Knod -your·socks-olf qUlIlityl ". Harola Price.
OEX Magazine. Dec. '93
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Photo D. II may take a coil 10 f?sono/~ the 75m and 4()m whips on some vehicles.

We found that where we mou nted the
whip on our vehicle, 40 meters, 75 meters,
and 160 meters made a major difference in
how low the SWR would dip after fine-tun
ing the whip tip. In some cases, a disc ca
pacitor in shunt with the feed point assisted
in bringing the feed point impedance back
up to a target 50 ohms. Valor include s some
of these disc capacitors with some of their
antennas.

In other cases. it took a coil from Anten
nas West to give us a better matc h on the
lower bands . Newer transceivers with built
in automatic antenna tuners can atso help re
solve this mismatch problem between the
antenna and feed line and the 50 ohm rig.
Wh ile the built-In tuner doesn' t solve the
feed point problem. it will allow your radio
to put out more power into a seemingly reso
nant load. Nothing beats working with an
antenna bridge to define a feed point prob
lem and resolvi ng it by either relocat ing the
feed point to another pall of your vehicle, or
working with coi ls o r capacitors to bring the
antenna into resonance.

So if you are look ing for a cheap HF
whip, take your pick from what is offered by
these manufacturers. Some whips come in
colors. too . But be sure to ask the seller how
long they expect the colored plastic jacket
on the outside of the whip will last. Some
Whi ps won' t make it through the summer
ex posed to the sun every day. Yet , others
may go through severa l years of ho t and
freezing before the plastic ultimately begins
to crack and peel olT. And when that hap
pens. you can either "roll you r own" for a
re-wrap. or toss it in the trash can and buy
another line for under $20. With this type of
whip. you get g reat va lue at an incredibly
low price. Ell

Photo C. Seal this slip-joint 10 keep moisture
from entering the hollow shaft.

1000kHz
500 kHz
300 kHz
200 kHz
175 kHz
150 kHz
100 kHz
55 kHz
33 kHz
12 kHz

6 meters
10 meters
12 meters
15 meters
17 meters
20 meters
30 meters
40 meters
75 meters

160 meters

manufacturing defect. we will olTer full re
placeme nt at no cost ," adds Stephens. The
Valor whips are rated at 250 waus PEP, but I
have personally run them at 600 watts and
haven't b lown one up yet. Yes. the helical
center-load gets mighty warm after about
three minutes of high-power talking.

The Anuron HF Whip seemed well-con
struc ted, with the same gauge of he lical
windings that the other antennas have, The
Anuron whips feature a single screw for se
curing the stainless steel whi p into the shaft,
and it takcs an Allen wrench (supplied) for
this simple adjustment.

The ASA "Fiberwhips" are made by val
or. They feature a screw-in top ferrule for
pre-set tuning. In our tests, we found that we
could usc a single whip tip that would be in
terchangeable at its pre-set length 10 all ASA
and all Valor whips down to the 40 meter
band. On 75 and 80 meters, whip adjustment
is an abso lute necessity for all brands of
whips.

"Our $17.75. less expensive, Fiberwhips
have a one-year warranty from date of pur
chase, and the tapered top scre w-in ferrule
helps eliminate the problem of water seep
age on the inside of the hollow shaft : ' com
ments Jim Wood of ASA... . . . We suggest a
small amount of Coax Seal or silicon flexi
ble sealant for the top whip where it goes in
to the ferrule for an yone in a heavy wet
weather envi ronment." adds Wood. Good
ad vice-c-on a ny of these whi ps from all
manufacturers. a little glob of something
where the stainless steel whip goes into the
shaft is a great idea.

Center-loadi ng of these whips from all
manu facture rs-includ ing a lazy he lical
wind-down to the base-coffers good band
width at each band:

and a 50 percent cost replacement thereafte r.
Valor also makes their own HF mobile an

tennas, and they stress that their 20-gauge
co pper wire on a 3/8 R Fiberglas rod with
nickel-chrome-plated brass ferrules is supe
rior to all of the other antennas out in the
marketplace.

"The upper whip is 17-7 taper ground.
stainless stee l. and provides the user the
ability to fi ne-tunc the antenna by sliding the
whip in a special ferrule until the desired
re sonant frequency is found:' comments
Gerry Stephens W8LLW, vice president of
engineering at Valor.

"Our antennas are covered by a one-year
limi tcd warranty. If someo ne discovers a

Photo B. A capacity top tun extends lire reso
no", points on a 40 lIl~ter ollt~nna, so no
tuner is needed'
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)ShortwaveI

It's easy 10 order Iiom en Mall orden te Commurtla
tIoos nectronlcs loc, Emtrgfficy()pentlons Center.P.O.801
100S. Ann Arbor. MJdllpn 48106 USA. Add m .oo per
radio for U.P.s. puund Slllpping and Iwldnnlln the rontl
Dmtal U.s.A unless otherwise suled. Add $8.00m"'"
aD accnsor1es and fI\Ibllratlom. AM $8.00 g per
anlenna. For Canada, Puerto lieu, Hawaii. Alaska. .0. Box,
or APO/FPO delivery, shipping charges are two limes eenu.
Iltntal U.S, rates. MJchlgan residents add state sales tax. No
COD's. 1l)% surcharge for net 10 bmlng to quatilled aetOIIn t:!.
All sates are su"tect 10 IvailapUlty, aettpfmte and verifiCI.
don. Prices. tmns and spedfiutlonS an subjM 10 mange
rtboullKlt6a. We writomt your Dtscovtr. Vlsa, American
Express or )l1SltfCard. Call I-8lJO.USA-sa.N 10 order toD
I'rft.CaD 31 3-9')6.8888 1foutside tbeVSA. FAll: anytime. db!
313-Ui3-8888. lor kCtIAiaII uAStance 10 .oIve yout
c:om mumaltlons prolllem, eall tbe Comm unlaltions
Electronics lecbnltal , upport hotll~ for $2.00 pet
mlnule I I 1·900-SS5.scAN. Order your ne.... electronk
equipment from Communbllons &elronla Inc. today.__ _ ~_ _• b"" _ _",_""_ .,,SL070 ,_~._c __
For credit card orders call
1-80o-USA-SCAN
Communications Electronics Inc.

Emergency Operalions Center
P.O. Bol 1045. Ann Arbor, MJdtisan 481Q6. 1045 u.s.....
... laC_1m eaIl , 13-996 8888 or l AX 31J""}-ll8lIA

NEW! REL\I® WHS15Q-J
List price $48 1.67/CE pl"k:e $339.9S/SPEQAL
I ' Olund • 5 lI'alt nrr _ ..1.&It'anIah~.

SIU': 1.45" Wide I 1.38" Dft'p a ,.,,~ RI&'
FNqunrq ""'8':148 000 to 174 000MH~ conll" UOIU~
FllftJ40 itwt IU (){)()- I48000Mlh u>U1l Md..-lW!Of"IU'IIU.
1be lEal 'WI1S1W is our IIIOSC popubr progrunaWle 6~wan,

16d1annd Iwldbdd~ ...III built-in CTtSS. 1I1IldI may
• procnDUIIaIlor I.llf 39 SUIIdn E1A..-s. Tbe t.a fl1roctIoIl.
Dnlf rompatiblr UJpad abo a1IowJ for Dna~
and 1'l000ammabk A1l1. "dplnJ ontr 15,5 IlL. II bhftI dealer

~
able S'fllIbesbrd "~ rtIhn _pin; Of balr

dB In botb S.O IlIIId 0.25 .....t_ odlft' fnDtrt:J
udetwl lls&, prlorttydl..,nel se\edlbletwl delay,Jt'lecu.ble

5....tVl ""'11 power kVtll, 8quld cryslal tIl.play, IIll1e-out 1IIMr
..,d. much lIlOfe. When you order the W1IS150 (rom Comlllunlat
IJons Electroola Inc.. yoall tel l oompklepactaaed.ftllncll>llin.
anlelllll, ltattrry. lit. cIp IlId tiff oprraIllll hlSb iKtl(NIS. 0Ihtr
. , e.-_Its ire anIbbIe. Aniba' arrrtni t&lie 1ridI rwtw'tJ bdI
.... p """' ...., ...
IOliS b $69.95;IpeUer/U;Jophooe. part 150 1lS is55<10-95;
mn nk:Jd battery pad, pw1 I.P'OO1 Is 159.95. Tbt radio
IedInldm maintalninl yout radio 'J'Iem ..lISl: (Jrdn I'lop:liil
ming Insl1Uctionspitt IPII50 for $18.00 10 Ktivale IIIIs radio.

Bearcat® 8500XLTJ
ust price $6s9.9S/CE price S369.95/5PEClAL
500 Olannel! ' 20banu · A1phanumeric d i!play
Turbo Scan • \10 Control · Priority channels
Aulo 5tOft • Auto Rerordinll: • Reception eeemee
Fftquency step rnoIullon 5, 12.5. 25 a so KHz.
51u: tl).l /2" Wide l( 7·1/ 2" Dt'ep x B /S"lIlgb
""-~c:o.-.p:
2S.000 · 28.99S MIl~ (AM). ~_ooo · 5</0_000 MHz. (NfM),
5</0_000 · 71.995 Mllz. (lrFM). 72.000 · 75.99S WH1. (NJM),
76.000· 107.99S MHz. (U)I). 108.000 - 136.995 )DlJ.. (..oI)
137.000 - 173.995.11Hz. (Mn(), I7HOO · 215_995 MIll.. (1m'),
210.000 - 22"-,".llH1. (NfM), ns_ooo· '99.995 MIl.1. (All)
400_000 - SI1.995 11Hl. (NJW), 512.000 · S</o9.99511Hl. (nIII)
760.000- 8U987S Mth(!olll),8<109.0125 • 86(1.9875 WIb (NJlI)
89".0125 - IJOO.OOO)lll1. (NfM).

Tbt new &2ttI1 gS OOXLTg1~s you pure KII1ning n lbfaction
willi Imazing features Uke Turbo San. This Ughtnlng·fulledI
oology fealurtng Iltiple ronwnlOD If system,enables Uniden's
lint snnner IOKI/1 and seardl up10 IOO dlannels per sttOnd.
Il«ause !be fj eqwno:,~ Isso 1a1Jt. 11'tl'J rase KI/ltllDg
SfS1"II Is esRlltlal • t«p ~ with the adIoD. 0tlIet frttunos
lndude wo e..-I - (V1Il'bWe l ftllll"l'Y ()vjDaIo!') whidI
aIIowf, you 10 ..tjllS1 !be large rowy b1ner 10 srlet1 !be de$imI
fmlurlK)' or dWIllri. eo.",..,. Dls/Jl#y - Lets you OOIInt and
record each c:hannel "'Itik SCIIlnlng. A,,10 SIoIY _ Aulomill
cally stores all active freouenoes wllhln the spedfled bllllk(s).
AMICI R«(WIlfnl - ThIs fealUre let:! you record channel activity
from !be SC2IlMl" 01110 I tapr 1't'COrder. You CIlI~ Id an
oplioftll CTCtf T_~(ContinuomT_ControlSqqtIcb

Sy$lt_ ) wbidI aIIowf, ee squeldllO lit hroUn durinK IItIJlIIing
onIy .-ben I rorrm cn:ss kll'It Is Itttio toi ]'Nab - Each
banl ronlllns 2S d1lllllds. IISdlll forrtnrinJsimibr frtqurades
In order 10 IhIlnllln~ 5WllIlng CJ'des. lor nw:inIum
IQI\/Iing t ntoymtnl, order !he following optional IICUSSOries:
PSOOI Cigarelle lighter po1Vtr cord for ttlllponry opentlon
Irom your vehicle's dgarettt llg:ltttr $14.9S; PS002 DC power
rord · enablespermlJltnt openlJo.n from your vehldt's fusehoI
$1 4.95; )1.001 Mobile mountinghndd $14.95;BCOOS cn:ss
TOIIl!' IloanI $5<10-9S; rol l Extem:d sptWr witb mOll/II1l11
bndet I. 10 fe.d cI tIbIt llith pIuz IIl1IdIed 519.95. The
BC8500nrcomes witb AC 1llapta".1eIesropk anitltnl., o-1ltl"s
lIl&IlIIIl and one)'t2l" IUaiIed nrran~m: Vniden. Order your
BC8SOOXLT from Col1llllunicaUons ntc:s Inc. today.

~ :5~~gg-. -
~888 ~~g G:): )!
'a 0 £J Cl .."8

ICB/GMRS Radios I
The Unlden GMRIOO is a handheld GMRS UHfl2·way radio
fTaRKdver thll has theseelghl frequencles \nsUlled; 462.5S0,
462.72S.462.S875.462.6125.462.6375, 462.675, 462.662S
and 462.6875 MJU. This one ntt rad!oeome!l _ith fleDbk
rubber antenna, rechargesMe nkad battery. AC adapter/
dtargrr, beh dip. fI.C.C. Ilmtse appbcItion and more.
Cobra 2000GTI.-J SSBDeluxe CD BaseS389.95
Unlden GMRIOD-J GMRS Handheld ..... $]59.95
Uniden WASIIINGTON·J SSBCB Base .S189.95
Uniden GRANTXL-} SSBCB Mobile ..•...S139.95
llniden PR0538W·J CD & Weather .._.... $59.95

C1RCl.E 3S8 ON READER SERVICE CARD

-
• COMMUNICATIONS

ELECTRONICS INC.
Emergency Operations Center
We'reintrodudng new Uniden Bearcalscan
ners thai are justwhatyou've beensearching
for. Order your Bearcat scanner today.

[ Radio Scanners I
Bearcat® 2500XLT:/
Ust prict' S649.95/CE prkt' $339.9S/SPEaAL
100 Oaanncl5 •20 Banks • Turbo Scan
Rotary tuner (nlurr • Aulo steee . Auto Sor1
Siu: H I.·w~ J: 1·1/2- Dcql J: H /1.- Hip
FlwpnleyCowNlp: ZS.oooo - 549.9?SO. 760.0000- S2J,9?SO,
849.0m • 868.9950, 894.0125 - l,300.0000 Mill.

Signal Intelligence experts, public safety agencies and
people with inquiring minds thai wwu to know, have
2Stl'd us for a wmtd dass 1u11IIiheId sanner thai an
intel'Ctpt fusI about any rWo lraJISII1iuion. The new
Boral 2soonT has wIw you want, You an program
frequencies such as police, fire, emergency, race cars,
marine, military aircraft, weather, and other broadcasts
Into 20banks or20 channelseach.The new rotary tuner
feature enables rapid and easy selectionofdiannels and
frequencies. With the AUTO STOKE feature, you C2Jl

2UlomaliaDy progt2Il1 anychannel. You canalsoSC2II all
400dlannels at 100 channel:s-pe!'.serond speed because
the 1leara12500XLT h2li TUlBO SCAN built·1n. To make
thisscanner evenbelief, theBC2S00XLThasAUTO SORT
- an automatic frequency sorting feature for faster
scanningwithineach bank. Orderyourscanner from CEJ.

For more information on Bnrat radio 5C1IlnetS or to
join the Bearat Radio Qub, call Mr. Sanner at I.goo.
423-1331. To order any Br2rcat radio product from
Communications EIectronia Inc. caD I.goo.USA-5CAN.

Great Deals on
Bearcat Scanners
Bearcal 8500XLT·j base/mobile $369.95
BearcaI890XLT-j base/mobile ..$244.95
Beareal 2500XLTj bandheld 5339.95
Sporteat 150j handheld $199.95
Beareal760XLTj basei mobile ..$199.95
Bearcat 700A-j info mobile $149.95
Bearcat 560XIA·j base/mobile $84.95
Bearcal220XLTj handheld $229.95
Beareal 200XLT-j handheld $199.95
Bearcal 148XLTj basejWX alert .$88.95
Beareal 120XLT·j handheld $159.95
Bearcal BCT2-j info mobile $139.95



Number 8 on your Feedbllc:k card

Mobile-ON Alarm/Timer
This little circuit could save your car's battery.

by James W. Elkins, Jr. KA8PHO

NESSSIimer
1N41 48 Iiode
Green T1 lype
Red Tl type
Yellow T1 type

Rallo Shadl ' 275-226 SPST
12~30~

(not on PC board)
Radio Shack
' 275-241 SPOT 12 von
RadIo Shadl ' 273-074

K2

52

Resistors. (1 /4 or 1~ watt)

Rl. RS, R8 1000 otm
A2, R3 l ClOk ohm
R4 47Ok oh'n
R6 $elect lor lime (see FIgUre I )
R7 150 ohm

Cllpacitors (All capacitors 25 at 50 vall ceramiC disc
type. except C6. wt*:tI ls e1ectrolrtiC type. 16 volt)
Cl .C2.Ct.C5 O.l pF
C3 0.01 pF
C6 100 pF

Semicooductors
U1. U2
01. 02, OJ. 04
LED 1
LED 2
LED :3

Ro."
K1

DF'OTcentef 011. toggle,
Radio Shactl 1275-620
Normally open. momentary.
Push bullon lype.

Cabinet Ten-Tee type TP-14 or SinUar
CoIor.coded hoo~ we
In-Ine fuse holder

Piezo alann
Switches

51

Parts List

cycle. The length o f the time period that the
Mobi le -ON Alarm/Timer o perat es befo re
s h utt ing everythi ng o ff can be " pro 
grammed" by selecting R6. The approximate
time delays are provided in the c hart with the
Figure 1 schematic. Or. you could instead
change C6. These components control the
holding time of relay Kl. LED3 will ligh t
while the circuit is in AUTO status. Inciden
tally. you can also cancel the time delay at
any time during the delay period hy si mply
switching to OFF.

As shown in the Parts List . all of the parts
c an be easily obtained from your favorite
store. catalog supplier. o utle t. or surp lus
parts dealer. Tbc cabinet I used is a Ten-Tee
type . number TP-14, but any enclosure that
suits your taste will suffice. A small hole
was drilled approximately 1/4" to 318" in the

Drille<l and etched PC boards with componenl place
ment Silk·screeoed 00 them are available lrom Far Cil'
WIs. 18N640 Field Court, Dundee l. 60118 lor sasc
pUs 51 ..50 $&H per order.

HA TUS
.-' / ,
•• •

woen e ON AlAIM ,'TIMII

T1M( STAll

to run hack. to the co ntro l box: 18 or 20
gauge shou ld work fine.

O peration

Three LEO s are mounted throug h the
front o f the enclosure. They prov ide status
indications of the circui t. LED 1 will light
when the vehicl e's ignition is on. or while
the car is running. Switch 51 in the ON posi
t ion will close re lay K 1. com pleti ng the
power ci rcuit 10 the equipment. If the igni
tion switch is shut oIT. and switch 51 is still
in the ON position. an alarm (piezo} will be
gin to beep and LED 2 will nash. Returning
5 1 to the center position will shut everything
off. If operatio n of your equipment is de
sired after shutting o IT the vehicle. you can
place switch SI in the AUTO position and
momentarily pre ss 52. a normall y-open
push-button. Depressing this begins a timing

Photo A. A bivd 's-eye I'iew of the Mul>ile -ON
Alarm/Timer circuitry:

ON

AUTO

A t one ti me or an other, we have all
walked away from our cars and trucks

with the mobile rig still powered up. I have
done this o n many occasions. I don't like the
thought of d raining the battery. I don't like
the thought of the rad io accidentally trans
milling an unide nti fied signal. either. The
latter could tie up a repeater fo r hours, or un
IiI the culpri t is di scovered . with th ese
thoughts in mind. I decided that it would be
nice to have a control system thai would re
mind me that my equipment was still on. An
alarm wou ld do nicely, but another thought
thai crossed my mind was that I occasionally
operate mobile during public service events
and so I need to be able to use the radio gear
when the car is shut o ff. I decided that a
time delay circui t could be incorporated into
the control. to bypass the alarm but still shut
itself oIT after a predetermined time.

The circuu mar I PUIIO work for myself is
shown in Fig ure I . I decided to call it the
" Mo bile-O N Alarm/Timer." It is a simp le
but effective device. easy-to-assemble and 10

install with minimum wiri ng. The completed
unit wa s p laced in a Ten-Tee enc losure .
painted and labeled to keep its appearance
neat in Ihe automobi le. Relay K 1 is a heavy.
duty type used for switching higher current
loads. T his keeps you from havi ng to run
heavy wires to the circuit. so it could be
mounted under the hood near the vehicle's
battery terminals. You will also notice from
looking at the schematic that I color-coded
the wiring. This. I thought. would make it
easier 10 trace back any wiring. if the need
ever arise s. Nothing is more aggravating
than opening the hood and finding a massive
amount of red and black wi re s to weed
through. Smalle r-gauge wiring can be used

Photo B. The finished Imil looks presentable in this painted and labled metal enclosure.
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I CC C~CC---_.__...--

1-1300 MHz In One Sweep $1,795.
M AD E IN U SA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO· CATV, SATELLITE. SYS., SURVEILLANCE

TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS· EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM
ITC SA Series exclusive Dispersion
Zoom lets you zoom In on any Center
Frequency signal, from anyone of
five calibrated Dispersion positions.
Preset at >140 MHz, SOMHz, 10MHz
1MHz and zero MHz per divisIon. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all
Dispersion Scsn Widths settings.

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm
Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULnMATELOWoo~ANALVZER

fTC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC
Analyzer. Tolal flexibility and ease
of operation. SA1300A gives you tun
control over the Resolution Band WIdth
and Freq. Span widths. Plus Venical
Position, Baseline Clipper, SWeep
Speed, Video Filter, 4 Input Attenuater
settlnqs, 10 Frequency Select settings.

MODEL SAl800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. Ideal for Satellite service.
The SA18008 has the same general
specifications as the model SA13OOA.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00_ ,

SAI800B & OPT.s 1, 3, 6
ONLY $2195.00 .... 1

$1995.00 Opt. 1, 6 ONLY

SAl 300A $1595..00
SAJlOOB $1895.00
OPT. 1 SOMlh MARKER 5:00.00
OPT. 3 +f.51Oh ResB.W $350.00
OPT. 5 1000 MHJ: Truldllll GflMl'Iltor 5:50.00
OPT.6 7 Dta:" <Ailtn' J'nq~nQ" Dilpby 5300.00
Note I : IDtrodudory Prke ror U",1Wd Ume Mdy.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order· For ~IIom .uon a Special tntro. Offer
T_ MC. VIM, AI'.., Oodl. COD, PO (OAC), LC. T........

"),TANrr)'l\(.,")~DISTRIBUTED BY: i~ ! _ INSTRUMENTS CORP.
3276 KITCHEN DR P.O. BOX Z152 CARSON CI 1Y NY. 89702

1-800-560-1818 702-885-l12J4 FAX 702-88So7600
PRICES &I SPECIrlCATIONS SUBJECT TO CHANGE wrraour NOTICE OR OBUGATION. ...0 .8. CARSON CITYNY. NY. RlSIDENTS ADD SALES TAX.

CIRCLE 149 ON READER SERVICE CARD



+ Voltage

From AulO Benery

Fuse

R'
1<

/T-,'~
( .J- 'E03

-=,,;- Yellow

Bypass ser

5'
Normally Open

- .,
""m.", I ;: .b-
Open. :: o.

lN4148

-
R7
16.

Togg~

SlB P

j ~

.,.
"NE555

Toggle
5lA

' R'

Bypess 0 On

~
.-----ld"c,

1"'

• R5 =~ C6,. I 100 II F

Pleto J!. -
( c ) ~o ,-

-::~ -:: =- Red

R3
>. lOOK

2.6 7 4.6

"NE555

, , 3

~ ..L

~O[

2.5 Min.
4.5 Min.
12 Min.
25 Min.

0'
_ lN4148

R'
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==ca

T'

R'
~ lOOK

Rl,.

,M
2. 2 M
, M
"M

'R<

~~
(+, /"

LED 1
-:: ~ Green -::~- -

l
13.8'0',

•...ot· When
Ignition I.
O.

Figure I. Mobile-ON Alarm/Timer: Notes: nKI and the f use are flat all the primed circuit board: these are located elsewhere ill the vehicle.
2) The colors are shown to help reference the wiring to switches. relays. and board.

fronl to permit the aud io tone emitted from
the piezc alarm 10 be heard better. Addition
ally. a piece of felt or similar material was
glued to the inside front pane l to keep dust
out of the enclosure.

The circuit is probably best asse mbled
on a printed circuit board. but a copper-clad
perf board would work also . A PC board
e tc hing patte rn (Figure 2) is shown. fo r
th ose of us who ha ve access to mak ing
a bo ard . o r would like t o use one
of the po pula r k its . Alt ernate ly .
a board with component layout silk-screened

on it is available from Far Circuits. 18N640
Field Cou rt. Dun -dee IL 6011 8 for $3.50
plus $1.50 S&H per order. Location of the
components on the PC board is shown in
Figure 2.

After assembly is completed . recheck
your wiring to the relay and double-check
for solder bridges. etc. Be sure that the cor
rect polarity of the electrolytic capaci tor is
followed. and that the diodes are installed
correctly. Also note that a fuse for the +
power lead is installed in line to the relay
contacts. The fuse should be able to handle

just sligh tly more than you r eq uipme nt
draws. Most equipment is fused in the facto
ry-supplied power leads. but adding a main
fuse can help here in case of a short ncar the
relay.

I believe that after installing the Mobile
ON Alarmffimer in your car you will enjoy
its o pe ration. and be sat is fied knowing
that you will not forget to tum off the power
to you r equipment. And. even if you leave
it o n in the AUTO position. it will shut
eve rything off for you in a maile r of
minutes. III

o

Figure 2. PC board etching pattemalld compoll(.lI1p{ucemelll.
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.. .. . .. ..
HFA-COM

Specirtro tions
• 3 True 5~ Magnets
• SOU lb. PSI
• 3/8 x 24 Mount
• 1T RG58 with PL-259
· 12 x 12 x 12 Footprint

$44.02 Eaoh

ASA

.S6.00SdH (SC Res ' IyoIfS A6iS'!lO Salr.il Tn ) O>ed<"~ <lT C-O.D.

CIRCLE 11 ON READ£R SERVICE. CARD

" FIBERWHIPS"
MONO BAND WITH HFAoCOM

5 Pad<. Consists of 75• .co. 20. IS. 10 ~er~ in CIne Pad<.

ModeVMtr MHz
HFA10 28.0-29.7
HFA15 21.0-21.45
HFA20 14.0-1 4.35
HFA40 7 .0-7.3
HFA15 3 .5-4.0

• H/:AVYr.M , ;r. • ft'K"'KEL afROMF. • BRASS f TTTlNGS
· 250 WAITS f'UJ'. f.1l . APPIlOX, 8' L£NG11f . AVAIl, t 'V BUCK

$69.50 P" '"
Single Whips Available _.$ 17.75

"THE BLACK BOA"
MODEL TAI4018,

ASA
PO Box 3461
Myrtle Beach, SC 29578
1 - 800 - 722 - 2681

(818) 447·4565 m.f eam..s:3Oprn pst. Vi.., MC, COD
P.C. ELECTRONICS T~ (W60RG)
2522 Paxson Ln Arcadia CA 91001 Mlryl"" (WB6YSS)

TV<:-4G
Made InUSA only $89

SEE THE SPACE SHUTILE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TYRO's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. If
it is being done in your area on 70 eM-check page 461
in the 93-94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVe-4G ATV 420-450 MHz downc:onveters, add
any TV set to ch 2, 3 or 4 and a 70 eM antenna. We
also have downconverters, antennas, transmitters and
amplifiers for the 400. 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info.

Hams, call now for our complete ATV catalogue!
We ship most items within 24 hours after you call.

"""' ,.
TH E u.s.....

SE..O FOR
FRu u T. U lG
. "0 H "Cf US'

W & W ASSOCIATES
800 South Broadway, Hicksville. NY 11801

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE

In U.S.A. and Canada Call ToUFree:(800) 221-0732 -fn NY SialeCaIl:(516) 942-0011' Fax:(516) 942-1944

NVS residertts add 8 112%
s ales lax. Add $4.00 10f
postaoe and handliog

YAESUlMAXON
~2 10.Sv 0 600 MAti
FNB-3'3A g,a. 0 1200 MAH
FNB-4 12v 0 750 MAH
FNB-4A 12v 0 1000 MAH

' FNB-10(S} 7,2v 0 1150 MAH
FNB-12(S) 12v 0 600 MAH
"QlW. 10 FNB- l1 I:> 1hoI'le<)
FNB-17 7.2'1 0 600 MAH

"Same~ casfI as FNB-12
"'FNB-2S 7 2v 0 600 MAH
FNB·26 7.2V 0 1000 MAti

" FNB-2thS 7.2v 0 1500 MAH
' FNB-26A 9,6v 0 800 MAH
"Same Iize as FNB-26 case
FNB27 12v0 600 MAH

' "'FN8-27S t 2v 0 600 MAH
" (l'" Jonger than FN627)

BATTERIES
,..--__-'S=-UY=-.:.....::.DIRECT FROM US, THE MANUFACTURERl

Powerpac+~
6 V tor Camcorders & 12 V tor 2-way

CIRCLE 1'1 ONREAOER SERVICE CARV
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73 Review
Number 9 on your FHdback card

by Peter Putman KT2B

Midland mrernaucner COrporation
1690 North Topping

Kansas City Me 64120
Telephone: (81 6) 2-41 -5000

Price Class: 18-300 {including the magnetiC mounl}--$59.95;
18-3308--$29.95; 18-325-549.95;
18-318 (mag mount alone}--$32 .95:
18-316 (lnIr1t mounl alone}--$24.95.

Midland Corpora t ion 's
M odels 18-300, 18-325, a nd
18-330B Mobile Antennas
Sturdy whips for VHF and UHF operation.

Photo A. The 18-300518 wave mag mount and whip.
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Table 1. 18-300: VSWR VS. frequency.

shows the magnetic mount and coil assem
b~.)

An Allen wrench is provided to fasten the
whip into the coil assembly, which in tu rn
screws onto the magnetic base. Having done
this , I decided to run a series of measure
ments using a Bird Model 43 wattmeter and
the roof of my car to check VSWR across the
entire 4 MHz of 2 meters (Table 1). Oddly
enough, I saw the best match towards the
lower end of the band, indicating that the rod
could have used a bit more -clipping!" How
ever, since the overall SWR was under 1.6:1
at 148 .000 MHz, I didn't bother.

Received signal reports and usable range
with my Kenwood TM-22 1 correspond close
ly to my existing setup, a larsen KulRod 5/8"
whip and coli. The two antennas are inter
changeable, but the biggest difference is the
increased weighl and snnulness of the Mid
land whip. The most critical test I can put an
antenna through is the -garage door spring
back; and while I've bent quite a few l arsen
Whips pUlling into and back ing out of the
garage, the 18-300 whip is so strong it actu
ally pops the magnetic mount loose and t0p
ples over! According to John Chass W0JlC,
Vice President of Marketing lor Midland, this
is the heaviest mobile whip on the markel to
day and it has considerable "spring- to it, so
be careful when you bend it for any reason

Measured VSWR
1.1:1
1.1:1
1.1:1
1.15:1
1.175:1
1.2;1
1.4:1
1.5:1
1.6:1

Frequency
144.000
144.500
145.000
145.500
146.000
146.500
147.000
147.500
148.000

sures about 54", and you'll have to cui it to
the co rrect length before insta llation. This
can take a bit of effort as the e lement is
made of 17-7 stainless steel! The recom
mended procedure is to measure the desired
cut location, then score the whip with a saw,
liIe or grinding wheel. The excess can then
be snapped off by bending it with a good
sized pair 01 pliers.

Midland provides a cuttin g chart wh ich
gives rod lengths all the way from 138 MHz
to 174 MHz. For 146.000 MHz the optimum
length is 49.02", so I cut it to exactly 49" and
let it go at mat. The rod is extremely stitt
much heavier than a comparable l a rsen
whip. In fact, my overall impression of the
18-300 Is its sturdiness and weight-this is
not a cheaply-built mobile antenna. (Photo A

Midland is back! Aller many years, Mid
land In te rn at i on al Corpor atio n of

Kansas City has returned to the amateur ra
dio wor1d with a new line of antenna and ra
dio products. Among them are several mod
els of antennas for both 2 meters and 70
centimeters, along with a variety of mounting
schemes.

All three are extremely sturdy antennas,
and are available in several base configura
tions, includ ing the popula r ~NMO"-sty le

mount, which all three rev iew antennas
used.

The POWER-MAX 18-300

This antenna is your basic, garden-variety
SIB-wavelength whi p, similar to the popular
larsen model. As shipped, the element mea-
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Photo B. The 18·3308 (left) end the 18-325
(right).

Other Observations

All three antennas employ a base loading'
matching coil which is encased in Lexan, the
same stuff they make football he lmets o ut of.
All finger contacts are gold-plated to ensure

more radiating elements are fed in series to
achieve a low er angle of radiation and in
creased gain in the horizontal plane.)

Out of the box, the 18-325 exhibits a lairty
broad SWR curve on both bands, measuring
1.7:1 at 440 MHz and 1.4 :1 at 450 MHz (see
Table 3.) The dip is fair ly shallow. so the an
tenna can be said to be "broad-banded'- On
2 meters. the results are not qu ite as QCX>d,
starting at about 1.9:1 at 144 MHz and drop
ping to 1.25:1 at 148 MHz. However, these
results are quite acceptable on both bands.
For the most part, I don't fret much with
matches below 2:1 at these frequencies. as

this amounts to about
11 % reflected power.
tccays mobile rad ios
can hand le th is wi th
ease.

Both the 18-330B
and 18-325 perform
wa ll in ov e r-t he -a i r
tests, a lthough the
18-330B seems to be
j ust a tad better. as
you might expect for
a Single-band anten
na . Alth ough I only
ran 25 watts power
on 7OCm, both anten-
nas are capab le of

handling in excess of 200 watts. On-the-air
signal reports were excellent (primari ly on
simplex), and bath antennas behaved simi
larly while driving through hilly terrain. Most
importantly. both survived the "garage door
;am" test with flying colors. These antennas
will certainly hold up over the long term!
(Now. if this bump on my head would just go
away . • • )

".. •this is the heaviest
mobile whip on the

market today and it has
considerable 'spring'to it,

so be careful when you
bend it for any reason as

you can get a nasty
'whack' on the head, or

elsewhere on your body/"The 18-325 Dual-Band
Antenna

For those of us who
can't decide between these two antennas,
Midland has introduced the 18-325 dual
band mobile Whip, again constructed of this
incredibly strong 17-7 stainless material. It Is
also available in the popular NMO configura
tion and. un like its relatives. requires no ad
justments whatsoever. (This means no more
trips under the deck!)

The 18-325 is another "stacker' configu
ration: It works as a sza-weve antenna from
144-1 48 MHz with 2.4 dB nomina l gain .
while from 440-450 MHz it behaves in a
collinear fashion with 4 dB nominal gain. (For
those not familiar with the term ~collinear: it
Is used to describe a deSign where two or

to obtain 10 MHz worth of coverage (see
Table 2). Using the supplied chart. I cut the
lower rod as suggested to 7-7/8" inches .
then watched it ro ll off my outdoor d ining
table and d isappear through a crack in my
deck!

Afte r much cussing. swearing and 'usn
ing: I retrieved the missing rod and complet
ed essemtsy of the antenna. The moral of
the story: l eave either the bottom coupling
nut or the coil attached when cutting the rod
so you don 't feel as fool ish as I did! With a
Yaesu FT-790RII and Bird 43, I took mea
surements across the band and found the
worst-case SWA to be
1.8:1 at 44 0 MH z,
dropping to 1.4:1 from
444 to 4 50 MH z. J

probably cut the rod
just a bit 100 short. but
1.8:1 only amounts to
9% ref lected powe r
and the Ya e su was
quite happy. I suggest
starting at 8" and wof1c;
ing down from there to
get the best match.

Photo C. The 18-316 trunk mount.

-'-------

-

as you can gel a nasty "whack~ on the head,
or elsewhere on your body l

The 18-3308 70Cm Antenna

For the 70cm enthusiast, M idland has
brought out a 5 dB collinear antenna which
utilizes the same NMO mount as the 18-300.
Again, 17-7 stainless has been used for both
whip sect ions and you'll need to score the
antenna before cutting it to the proper
length. Photo B shows the relative size of the
18-3308 and its dual-band cousin, the 18
325.

There are actually three ve rsions of the
1B-330, and the MB~ option is specified 10
cover the frequency range 445-475 MHz. It
might seem a bit odd 10 leave off the lower 5
MHz of this band segment, but in reality the
measured VSWA is low enough with one cut
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Frequency

«0.000

441 .000

442.000

443.000

444 .000

445.000

446.000

447.000

448000

449.000

450.000

Measured VSWR

1.9:1

1.7:1

1.5:1

1.2:1

1.15;1

1.1:1

1.15:1

1.2:1

1.4:1

1.4:1

1.4:1

Freq uency

144.000

144 .500

145.000

145.500

146.000

146.500

147.000

147.500

148.000

Measured VSWR

2;1

2:1

1.8:1

1.7:1

1.65:1

1.5 :1

1.4:1

1.3:1

12:1

Frequency

«0.000

44 1.000

442.000

443.000

444.000

445.000

446.000

447.000

448.000

449.000

450.000

Measured VSWR

1.75:1

1.75:1

1.6:1

1.55: 1

1.5:1

1.5:1

1.5:1

1.5:1

1.6:1

1.6:1

1.6:1

Table 2. The 18-3008 : VSWR VS. frequency. Table 3. The 18-325: VSWR vs. frequency (144/440 MHz).

low-resistance junctions. and the internal
coils are silver-plated. Addi tionally, the top
terrene nut is made from brass. with three
layers of stainless plating . Add in the 17-7
stainless whips and you have a very- durable
antenna!

AU three Midland antennas are designed
to work with one of three different moun ts:
The 18-316 trunk mount (Photo C). 18-312
roof mount (not reviewed). or the 18-318
magnetic mount supplied with the 18-300 2
me ter antenna. The 18-300 s/a-weve 2m

gain antenna retails for $59.95 (inCluding the
magnetic mount), while the 18-3308 sells for
$29.95 and the dual-band 18-32S comes in
at $49.95. The 18-318 magnetic mount is
ava ilable separately for $32.95. while the 18
316 trunk mount can be yours for $24.95. Iii

Don't forget to place your ad in the 73 Amateur Radio Today
Barter 'n ' Buy section. See page 81 for details.
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CIRCLE 3'25 ON READER SERVICE CARD

NO ENTERTAINMENT FEE
ThMs right. There', _ ... entertainment
ct-glI at !he SokMr-ll Booth IS-Pac & o.llaa).
Com& and _ lor yoursetr why the re'Ji-.
agree that !tie SoIder·lt Kit makes IOIderi~g PL
2591. miniature conneclcn. aIuIninom. ..d 10
......, Olher nasty eokleti"~ jobs 10 easy. N.
D8)"on _ hlId a ineup ci IoI<s who needed
emergency soldering jobs... Monel~t.ss

frllfTlflS lor a IeIlow from Kenwood.' d asp on a
gold bracelat for a VL ham
from NJ. a r- PL2591. din
plugs -.of Olher connedon
lot.- rig lMIoers• •
aPed HT case.• pot
metal toy gun lor. budding
cowpoke, One woman h ed
a hole in Iler \r1Jdl; radiator
10 .... could get home.

THIS IS EASY!
Tho _ .. M 10 _ 50.11. _"" IONo _ 7'!lo1
....._~ I<> ._.. Bo. Mloo CIo......... 011 ....1"

(I" ) 711-'1100 W. ,hlp _l~'~"~"~'~.~"':..

ClRCl.E 317 ON READER SERVlCE CARD

I

\ ') The Contest Card
\~~~~;;:~ This plug-in board turns your

PC inteahiglt-polo'tted centes lIlachiflf.
! Rfl:Drd your (all. CQs. rcerest rtpMS. (1( . lor ~y bad
~ (OOtrol 01 your PC - both p/lorR' 0100 (\1,1Works ...-ith
XT-IP06 PCs. does nO! us~ up valuable disk space sl oring
audio, Comp.1tible with CT'" & M '· contest soltwere. Set
tMSept.'93Q5T magazilll' article (pg.31) 00 the COOl tst Card.

ASSf WBlED & lIllIO II7U5. III IIIU5
(~_~~"'l.&H ptf-', 1Il1 ""'S" """ LIIL

... c..... _"""' " UHlflEO MICROSYSIE NS
14141 644 ""3 6 r-.o. BOX 133 B- a U SU;'IlGER. W I 53086

E.H.YOST & CO.
73-44 TETIVA RD.

SAUK CITY. WI S3583

(608) 643-3194
FAX 608-643-4439

CIRCLE 69 ON PEAOER SERVICE CARD

CIRClE 114 0fIf IIf:AD£R Sl"AVlCE CAlli)

NiCkel-e.dmium. Alkal ine. Lilhium.
Sealed Lead Ac id For Radios. Computers.
Etc . And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!
CALL US FOR FREE CATA LOG

BATTERIES

- - - ••
Handheld Repeater Controller
Speo::Ir..-n Eltid10lie ProducIs dude_lOer.OTMFCcn
introduces the woner. fifsI troI and poogramming .1laI1Q
h;tndhek:l repealer COfltrolle r. and bme-ou1 bmflrs. Digital
Nolarger lha~rno'lt t\llrdheh:l Voice Opera ted Squelch
radioI. the HRCo10 converts (oves"'). leIemetry wr-.
a IWIgIe or ~nd radio end Pfi'"alll _ mail Ilol:.
i'1Io. U lMlulVd __• or Pt>on. 40lI 43&-27IlI

~.repN~ systlIm. Key FAll.~ A .
features 01 the HRe-l 0 in- $ 2 9 9 p ~-=
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Number 10 on your Feedback C8rd

73 Review
by Donald E. Koehler N7MGT

The Rayovac

Renewal Battery
A ham's dream cell.

Rayovac
P.O. Box 44960

Madison WI 53744-4960
Telephone: 1-800-237-7000

Price cress: Four-pack of AA cells-$5.99; Pow
er station for four AA cells-$15;

Power station for "family of AA to 0 "
(will handle up to eight cells of any mix)-$30.

II I could just find something cheaper than
N iCds , some kind 01 battery that is

rechargeable and has a good power density.
Maybe Molicells or something more exotic,
perhaps a Zinc-Oxygen cell pack or Nick el
Metal Hydride battery.

What is a ham to do tor real portable pow
er? Now the folks at Rayovac have answered
my needs with a new recnameebte alkaline
battery: the Renewal cell.

Based on technology purchased Irom a
Canadian company and then refined by Ray·
ovec. th e Renewal battery is one of the
hottest new batteries to hit th e marke t in
years. Why? Because It offers power density
every bit as good as that of conventional al
ka line batteries, at a reasonable COSI, and
with none of Ihe quirks of NiCd batteries. It
even boasts several -green" features, such
as almost no mercury ccotent and no cadmi
um at all. A claimed snert life 01 five years,
coupled wi th the abili ty to be recharged ,
make a sure bet that this battery is going to
be a hit with portable radio users everywhere.

Even better, iI's sure to be a hit with
serious ham oceratcrs as well. I' ve
tested the battery and I'm sold on it.
Lei me share my lest results with you.

Test Results

Since the battery-powered portable
equipment you use and how you use
it will be different for everybody, how
could I test a battery lor performance?
Afte r some thought, I designed a per
formance test fOf comparing different
types 01 batteries. While the test may
not directly relate to any specific piece
of eqUipment, It does allow for a straight one
to-one performance comparison under con
trol led conditions. The test also has the ad
vantage of being easy to repeat. The battery
under lest, in this case (a single AA battery) ,
is hooked to a constant current -sink: In this
test the current sink is a common flaShlight
bulb. It will draw an almost steady current un
der varyi ng voltage conditions . In oth er
wo rds, as the battery drains, the voltage

drops but the current draw due to circuit re
sistance in the lest "loop- remains essentially
the same. The voltage and current in the cir
cuit were monitored and the results recorded.
Test cell voltage was monitored by a digital
voltmeter, the current by a precision Fluke
Model 8000 mill iammeter. The resulting data
points were recorded and are displayed in
Figures 1 and 2. Please note the overall

Continued on page 42
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Figure f . Voltage vs. time curve.
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Satisfaction
Guaranteed!

Order Now,
from stock!
(800) 473-0538
or (7 14) 957-9268
for technical
information.

SYSTEMS

ID
VI DEa

DOWN-CONVERTER
For 434 MHz. Low noise
MOSFET fron t-end for
greater sensiti vi ty. Output
on TV channels 3-4.
$89 +slh

MINI-CAMERA
Size: lxlx2 in. Weigh t: 2.5 0z.
Po wer: 7-14V/80mA. Sens: 2 lux @ [ 1.8
Lens: 3mm, 4nun. Output: NTSC @IV.
The camera has been used in : ATV. Security
and Surveillance, RIC airpla nes and Robots'
$269 +sIh

TRANSMITIER, 434MHz.
ATVM·70. a 8OmW . M ini-size lx 1.3 in., 2.5 oz.
Power : 7·9.6V180mA.

$1 29 +sIh

MICRO VIDEO PRODUCTS
1334 S. Shawnee Drive, Dept H

Santa Ana, CA 92704-2433

CIRCLE 22 ON READER SERVICE CARD

7182 Rasmussen Ave. • Visalia. CA 93291

Unsurpassed Quality sines t954

TeCH SUPPORT 209-651 -7859

FAX 2090651 -5157

QUALITY THAT'S
AFFORDABLE

ri-Ex®TOWER CORPORATION

LM 470 WAS NOWI
• $3,945 $3,658

Was Now
WT·51 $1,245 $1,050
LM·354 $1 ,865 $1,300

The Ul-3S' is ..~ lIIl!l a liard wi'IctI t.-ake syslem. The l.M-410 is Il'l)kII'lzed

~ TO ORDER CALL r :_1
l£:::!.I 800-328-2393 --

All towers are complete with rigid ccoceie base mount and
rotator mounting plate. Tn·Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(U,S.C.) Engineering designed to 1991 U.B.C. - 70 MPH

Trt- Ex is pleased to announce the reduction in price on
the most popular models of quality Ttl-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

Number 12 on your FH'dback card

Number 11 on your Feedback card

WANTED; Service manuall
schematic. lor JFD Model 7200 Field
St rength Meier. Marv in Moss, Box
28601 , Allanta GA 30358. iii

vert to 10 meters. I will pay lor copies
and ccetace. S. Brzoska N2MHO. 27
Willow 51.• Washing/on NJ 07882.

updated versce 01 the program code
is ava~abIe on lhe 73 BB$: (603) 92.....
9343. (No change Js necessary if you
ordered the data disk from the author.)
Pins 2 and 3 on the 0 6 -9 Jack J3
are shown swapped; pin 2 goes to "T"
and pin 3 goes 10 "R: as marked on the
board. One side of the 53 "KYR SPO"
switch should go to ground, not +5V,
as shown on Ihe PCB pari s place
ment overlay. Simply run a wire trom
Ihe switch 10 an unused ground pad
instead. iii

HAM HELP

MUsing the World ', Most Accurate
Frequency Standard, Part 3.M

Refer to the above mentiOned artiCle
in the March 1994 issue, page 18.ln the
Figure 1 schematic. add C13 (a 0.01 ~F

cap) between ..-BV and GNO. On me
Figure 2 schematic, LED2 and LED3 are
shown with reverse polarity.

~ASC II·to-Morse Code Interface"

Refer to the above mentioned article
i'l the February 1994 iSSUe. page 36. An

UPDATES

I nee d a SChematic lor SHAKE·
SPEARE GBS 5000 (CB), or in to to coo-

Wt!'.11l' happy 10 J}f"C1r'id8 Ham~ istit>gs frN "". spactftIV~basis. To ma~_job
eaSleflJlld 10 /tf'lSure /hal your IistJng is COfTfId. f*as6~Of ptinI your teqUeSt cJeaf1y. do!.I
tJie spaced. on II ful (8 112" fl ") sheer ofpaper. Yoo may IJ/oo upload a listing as E-mlJltto
Sysop 10 the 73 BBS /Special Events MeSSSfJ6~a III. (2400 baud. 8 clata bits. no panty. I
Slop bif. (603) 924-9343}. Ple iJS4 indicate it it is lot publialDOfI. Vse upper- and Jower-ease
leners where appropriate. Also. pmt 1IaTI/:lefs care/uIy-a I . lot ellan!Pe. can be mi:sINd as
/he~ , ()t ~ or e¥efI /he number 7. Specificaly men/liolf that your message is lot Ihe
Ham Help Cotmn. Please "",>ember 10 SCkIlOn~~ responses 10 your~sts. Than~
you lot fO'R" coopetahon.

NEEDED; Serv ice manual lor the
ALI NCO ALD·24T mobile transcefver, I
will gladly pay the photocopy and ship
ping cos t Thanks. Jacques BrOdeur
VE2EMM. 5034 Joseph Rodier. Moll/real
Que. HtK SEt canaet8.

CIRCLE 4' ON READER SERVICE CAR D CIRCLE 30 ON READER SERVICE CARD
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The Rayovac Renewal Battery Confin'''' 'rompag'''
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Figure 2. Current VS. time curve .

shape of the perfonnance curves and not the
absolute values.

Brand A is actually a compendium of val ·
ues obtained from several test runs using two

different brands of conventional alkaline bat
teries. The Renewal battery was run through
the test new from the package. recharged
overnight in a Aayovac Power Station, then

tested in this charge/discharge cycle again
and again, After several Charge-discharge cy
des, the test results fOf the Renewal batteJY
remained essen t iall y the same . The only

CIRCLE 2D ON READER SERVICE CARD

UHF REPEATER

SCRAMBLING NEWS
1SS2 Hertel Ave., 1123. 8ullalo , NY 14216

V,,~AJJ88S-7, e,,74:!\1" CO D ••ro O~ A.... so

Say You Saw It In
73 Amateur Radio Today

CIRCLE 36 ON READER SERVICE CARD

HUGE INVENTORY REDUCTION SALE
CALL TODAY TO GET INON THESELOW LOW PRICES!!

WOLFE COMMUNICATIONS
1113Cenlral Ave.
BIllings, MT 59102

406-252-9220 FAX 406-252-9617

WE BUY, SELL, AND TRADE
call or write for our current flyer

PAY TV ANDSATELUTE OESCRAMBLING 1994
NEW._free BeS with subto Ameneal'l Hacker_~ Tilles

NEW!

FT-llR

. .-. C

YAESU

Qn,

NEW!

---. __ . ~

~ .
,-- ~-~

.. :;' c ·1
. - . ' •

CALL FOR A LL S TAN DARD

ICOM ._ _.. ISTANDAR~_
~~ _ ~_ AEAoASTRON'AZDEN' COMET

:: j •CUSt+CRAFT • DIAMOND
~, • K.AH1'RONICS · MFJ ' SANGEAN

I "'"~ ' SONYSHORTWAVE'ORAKE
GRUNDlG • MANY MORE...

NEWI

ALINCO

CALL FOR ALL ICOM

CALL FOR ALL YAESU
CALL FOR ALL A LINCO RADfOS & A CCESSORIES

CIRCLE: 259 ON READER SEAVICE CARD

Mak. high quality UHF repeal." hom
GE Master II mobiles!

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT O F STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HA FAX 203-667-3561

LENTINI COMMUNICATIONS INC.
21 GARFIELD STREET. NEWINGTON, CT 06111

Ho u rs : M-F 10·6, r.:::::n r;;;;:l ~, C.O.D,s Same Day
SAT. 10·4 ~ ~ ~ OK Shipping
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EquIpment Voltage Current Draw Conditions

serceao SG·789 4 5 VDC 60mA WIO headphones

Shortwave RX 33mA Wiheadphones_2002 6.0 VOC 60 mA WlOhea~

Sho<twa""RX 53mA Wlheadphones

!COM IC-2AT 9.0VOC "mA RX squelch orr
VHF FM transceiver 265mA TX hi pwr.
PRO-38 scanner 7.5 VDC 75mA so off

Wdeband scanner 42mA RXnormal

Table 1.

anomaly in this series was d uring the test
after the first recharge, when a current spike
showed at about an hour into the test. II
never occurred again. The data sets obtained
from testing multiple Renewal cells are other
wise unremarkable . T he Renewal curves
compare favo rably with the conventional
cell.

Table 1 shows some common electronics
equipment useful in emergency situatio ns
and the amount of current used by that equip
ment. You may infer pe rtormance of the Be
newer battery in portable equipment by com
paring current draw to test results. In these
tests, the Renewal battery produced signifi
cant amounts of current (210 mAl even after
over two-and-a-half ho urs 01 steady draw.
The smaller of the two shortwave sets listed
in Table 1 only uses 15"10 of the test current in

normal operation. Over 20 hours of full-time
operation would sti ll leave the battery with
more than 1 volt remaining. When I talked to
the l olks at Aayovac, one of the technical
staff suggested that 1.0 volt would be good as
a benc h mark fo r recharging; however, the
battery could be run totally "nat" without dam
age. I drained one cell until no voltage was in
dicated, then recharged it ovemight. It then
indicated 1.61 VDC. No damage! This isn't a
recommended practice, but if you do it occa
sionally it won't ruin the battery.

Observations : Renewal batteries exhibit
the same pertormance curve as conventional
alkaline cells but their absolute values are
somewhat lower. Performance of the Renew
al clearly exceeds NiCd cells in the same
working environment. The lailings (rapid cur
rent drop-off, memory effect) of NiCd c ells

have been amply documented so I won't re
peat all of them here. A shelf life at 85% of full
charge of over live years and a power density
of 1.7 Ah for AA cells is claimed, and I have
every reason 10 believe it

When a cen recharge is needed, you must
use the Power Station rec harger. T h is
recharger sta tio n lrom Rayovac comes in
two flavors: a compact lour-cell version for
AAA and AA cells and an eight-cell "'family"
station which can handle AAA to e cells. Both
run from 117V AC mains and recharg e
the cells with a proprieta'Y purse-current cir
cuit. No provision , as yet, has been made
for a 12 VDC charging adapter. A small 200
watt inverter to drive the Power Station would
fill the bill lor emergency needs unti l such
a time that aavcvec might offer a 12 vec
vehicle cha rger. Gaution: Jf your eqUipment
is set up to recha rge cells when running
from AC mains, remove the Renewal batteries
and d1arge them in the correct charger. This
will save both the cells and your equipment

The bottom line: The battery pays for itself
after the second recha rge. Or (using local
Anchorage prices) over a mere 25 recharg es
I can save over $2o-per cell! The gravy:
There's less in the local waste stream and
when the battery does hit the dump-very
little haza rdo us material. I have changed
out the batteries in all 01 my portable equip
ment and look forward to the savings. So can
you! iii

P.O. Box 1234, Olmito, TX 78515 (210)350'5711

Model CPX counterpoise k it for Butternut models
HF9V-X, HF6V, and HF6V-X; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

Model HF9V-X (shown to the leh) for sons,40, 30, 20,
17. 15, 12, 10 and 6 meters.

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 MaERS?

THERE'S ONE NOW!

N o , we won't in s u lt you r in t e ll ig e n c e b y tell ing you that it's a
"alfwave- or that ANY vertical will operate more effICiently without a
good rad ial system than with one; it certa inly w on 't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for eve n the smallest radial system just install the most efficient
mul1iband vertical in the business, the HF9V-X, over o ur counterpoise
kit. You'll not only save a tidy sum but you'll work OX that the shorter
and more lossy no-radial "halfwaves" can't touch because both the
HF6V-X and H F9V-X use longe r active element le ngths lor higher
radiation resistance and g reater efficiency on more bands than any of
the so-called hanwaves. Ask lor our free b rochure lor comple te specs
on all Butternut models a nd receive technical note DLS-1 -Dirty Litt le
Secrets from the Antenna Designer's Notebook1 that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
ha rd way!

!Om I~ _ $'" ,~ .... _ $99 I~ 11-"

A nren nes Wesl Order T...·........ S7 ln(nSl
9oo!il1062p_ur_ HOIline 800-926-7373
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Call 800-289-0388

QUICK, EASY, & COM PACT
Fla$h eards "NOVICE lhru eXTRA" theory I(IlY word'
undedined Over 4000 ....1. in use! For begi rmor. OMs.

XYU & kids. Lr==-:-~.- .~ ,.,,._..-'ll=- ':: ",.,,= - ""'""= ,::: VIS·~DY CARDS trom B
Z"'_ -$4.,", P.O. BOX 173n \ Wu~
C1.~"..COIJ"" HAnIESBUAG, MS 39404

Where 's the Loop ?
Il..... _ .- ",w__~ I Iri«l,'"

"flip"" . 1>0" .., ,tI< .. llif> in '" ..ifkIo",
. ; ,h • ". ~.... , ai l. O<>I~ Ihe n ' in me "". ,
,,"'<1<, ,..".n! "'" ,~ , .\ h,m . ·u n .n OmniL,",1'
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Model 8040 $679.
MuIti-FlJ"Ction BerchIPortabIe COlIlter - _
~ frequency Period, Ratio, Time
Intervaland Aver*.
• Digital Filtering to eliminate fa lse COlJ1ts
• Auto Capture/Auto Hold --
• 16 segment Signal Strength Bargrapl'1
• Dual 50 OHm ord 1 .Meg OHm input

amplifiers with ACJOC CQl.PIing, _ _
± Polarity, Triggers level Adj.• lCM' P<ES
f ilter and AttenlJc'tor

• .OSPPM, o-50~C Ovensized Time
Base Option

• Internal/External Clock Input
• 5-232 serial Computer metece

r-Pasfer,

$229.
Full Range Pocket Sized COJItet

• Dtgltal filter
• DISltal Auto capture - Auto Hold
• Stores & eeceus Frequencies
• 4-5 hr. battery operation
· 10 Hz to 2.8GHz
• 10 d igit LCD with EL backlight

Model M1

e

- - _. -- -- - - ._ - -
,-' . ~; ,~ "1'. r;; j:iJ "I '}

> ... I..-b ih1 r

ModeI3lXXlA $329.
Worlds most htgilly eoe-ceo teoo held
cccue.
• Digital Filter: RedJces false COl.f1tS

- no loss of senSItivity
• Digital Auto Capture - auto hold &

store; 'NOIks even near strong RF Fields
• Stores 1100 reC611s frequencies
• 5-6 ho.x battery Qperatioo
• Fast - 250 million cccets per second

for high resoIlAJOn - 250 MHz direct
ccut

• 10 Hz to 3 GHz
• Ultra sensitive \»<graph w I 16 segment

O" p""
• Multi-t unction Counter with

Frequency, Period, Ratio and Time
Interval

• Opt~1 ± .2 PPM TCXo- $101).

COlnlnunications,
\& ~I -,,

,-

Purifier,- \
--'----"'----------...,

(305) 771-2050 • FAX (305) 771-2052 • 5821 NE 14th Ave, Ft. Lauderda le FL 3333
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Model 3300 MiniCounter $129.
· Sl.4xr C~
• 10 d'Sl! LCD - longer battery hfe
• 1 MHz to 250MHz direct COIJ1!: for high resolution

(1 HzJSecond)
• Maximized sensitivity
• Hold Switch to lock display
• Ni-C«! pl.Jgs into oced . no soIdeIllS toctW1ge eupad::

5% Ship/Handling (Max $10) U.S. & Canada. 15% out
side contmentatU'S. Visa Master c aed. C.O.D., Cash

or Money Orders ontv . All scectcatons and p -cesare
subject 10 cfiange Without renee or obhgallon.

$259.

$359.

$995.

$149.

• ldeal for testing two Wirt radios
• Tone log software available
• Except ion<ll 2x16 cberecter backlit

display
• Small size - HI" x 4.5')( 4' deep

• 50 Sub-Audible (CTCSS)tones
• 106 Digital (DeS)Codes
• 16 Touch Tone (DTMF)crea

terYl26 character recall
• serer Data lr1:erface
• Update older sevce monitors

Model DC440 Decoder

MADI IN THI U.S.A

Tunab le band pass filter covers 10 MHz to 1,000 MHz. Tunes

continuously over more than 5 octaves.- Increase pickup dis

tance 10 times. Ultimate Security Sweeper.

835 MHz ± 10 MHz filter/ampli fier. 10 t imes the pick-up dis-- -
terce when used with our counters or R-l O.

---

The R-l 0 is a unique FM Communication Test Receiver with secu

rity and surveillance appllcations. 30 MHz to 2 GHz. Measures

deviation and relative signal strength. Demodulates FM

- -
Model APS1 04

Model CF-802

Model R-10 - - - -
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Number 13 on your Feeclbac:k card

The Morse Messenger
A tiny, inexpensive CW lDer for foxhunters, balloonists,

and tight-fisted hams.

by Scott Edwards KF7VS

to manage lots of memory and peripherals.
Instead. PICs and mtcroconrroners in gen
e ral have input/outp ut (I/O) ports that a l
low them to sense levels and swi tch small
loads.

The PIC is different from common rnt
crocontro llcrs in that it is fast. simple. and
cheap. Fast means five mill ion instructions
per second at the highest clock speed of 20
MH z. To reduce power consumption. the
Messe nger runs at about 4 MH z. Simple
means that the chip is a reduced instruction
se t co mputer ( RiSe ) device. It is opti
mized fo r common operatio ns (s uch as
moving data or com paring two values).
and doesn' t support so me obscure opera
tions at all. Cheap means tha i mail-order
dealers carry unprogrammed PIC 16C545
for about $6. The low price is due in part
to the fac t th a t these ch ip s cannot be
erased. The window that allows erasure
with ultraviolet light is apparently a signif
icant pan of the cost of mak ing chips; an
erasable PIC 16C54 is about $ 16.

Figure 2 outlines the program that rum s
a garden-variety PIC into a Morse Messen
ge r. The nut of the program is the method
for storing the Morse characters as single
bytes of data. and the routine for decoding
these bytes.

The bas ic encod ing sc heme is simple .
The lower three bits of a byte represent the
number of e lements (dits and dahs) in the
character. Three bits can express the num
bers 0 through 7. and since the Morse char
acters of interest have between one and sill.
elements. that's a good fit. The upper five
bits represent the pauem of dits and dahs.
AOis ad itanda I is a dah.

T he leiter F (d ididahdit) encodes as
00 lOx 100. The value of bit x doesn't mat
rer, because the lower three bits stipulate
that this character has four (100 binary) el
ements.

Things become stickier with six-clement
characters. Only five bits are available 10

stand for indi vidual dits and dahs, so we
have to borrow some excess capacity from
the lower three bits. If the lower three bits
total six (1 10 binary). the program inter
prets the byte as a six-element charac ter
ending in dit. If the lower three bits total
seven (I II binary). it's still a six-element

Of course, the chip has its limitations.
Its maximum capacity is 92 characters for
the to ta l of all e ight message slots . The
chip ca n hold one 92-character message.
two of 46. etc. Once messages arc pro
grammed. they 're pe rmanent ; ca llsign
changes mean replacing the chip. And the
side tone output is sq uare wave. not sine
wave. so it shouldn't be used to modulate
a transm itter without thorough filtering or
an external sine wave oscillator. as shown
in Figure 4 . If you can over look those
small faults. you can construct a working
CW IOer for less than $ 15.

How It Works

Figure I shows a simple implememation
of the Morse Messenger. The Ie is a pro
grammed PIC 16C54 mtcrocontrouer, The
PIC mfcrocornrojter is similar to a micro
processo r in that it can perform simple
computations. comparisons. and logical
operation s under the direction of a pro
gram. But it lacks the da ta. addres s. and
control busses that a microprocessor uses

F ull-featured CW-ID units are great for
repeat ers and pampered personal ra 

dios. but transmitter hunters. balloonists.
model rocke teers. and fin anci all y chal
lenged hams need a Morse source that is
lightweight. rugged. and as close to free as
possible . That's the premise behi nd my
Morse Messenger, a CW-ID unit on a ch ip.

The Morse messenger. though Spartan in
design, offers the following features:

-Keying speeds from 7 to 40 wpm. with
Farnsworth-style spacing.

-Up to e ight me ssages in pe rmanent
read-only memory (ROM).

-Lo w power consumption-less than I
mA when idle. about 3 rnA whil e keying
(depending on ex ternal loads).

- D'i rec t spea ker or ple zo tran sducer
drive .

-Abllity 10 turn on an oscillator a half
second before keying begins to allow it to
stab ilize. then tum it o ff after keying is
done.

-Low parts count: the chip. two resistors.
and a capacitor make a working circuit.

FI.f( II fl' I . S"np/~ hook-up diagram for the Morse Messellger chip, The table indicates the
range of messages. sidetones. lind keying spuds.

46 73 Amateur Radio Today . June, 1994

~1of t111'~- USG2 ..., .... No.

~ 0 0 0 0--. tr-- 0 0 1 1

'" sea 0 1 0 2
• - " • 0 1 , 3• .... s;;;; I}-,. .. , 0 0 •••oS oscr , 0 , 5

•• 0 .. ". , , 0 6

i
iiiGii 0SC2 b.. , 1 , 7

P1C ...., "". VO:I 0- . $

" SkW~.... S1'D! Il-
~Ij;-

TONE1 TONED (Hz),..,
0 0 400• ssca SPOO Il- 0 1 525.. , 0 550f_ '0<' ll- l 1 775

Sp •
'-~ SOO2 SPD1 SPDO (WPM)

0 0 0 7
0 0 , 10
0 1 0 15

set up as shown. the chip will pEl)' message no. 0 0 1 t eo
at 7 won:Is~ minute, lowest sidetone tr~ T 0 0 25
(400 Hz). l Os micale oscillator warmup ) 1 0 , 30
and keying (KEY). 1 , 0 35

1 , , ..
• . . .



Phone Hours
1-800-426-2891
M-F 8 am - 8 pm

Sat.10am-5pm
CS

1-800-426-2891
Fax (612) 786-6513

Call for Catalog
Ask for Ext. 22
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2 Day
Delivery
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:----\~
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character. but ends in dah.
T he acco mpa nying table s hows how

n umbers . Ieuers . and pun c t ua tio n are
stored in the PIC 's ROM according to their
ASCH values . T his is a conve nien t ar
ran gement. since messages are stored as
ASCII strings. When the chip keys a mes
sage. it looks up the first ASCII character.
mat ch es it to a Morse pattern. sends the
corresponding di ts and dahs. and proceeds
to the next messag e c haracte r until the
message is complete.

Now that we' ve looked at the internal
details of the chip. let's sec how this trans
late s to a black-box view. According to
Figure I . if you tie a ll of th e message .
stderone a nd speed lines 10 ground. you
are asking the chip to send message num
ber 0 (of 0 through 7) at 7 wpm with a
sldetonc of about 400 Hz. Connect a small
speaker to the SPKR output and LEOs to
the XMTR and KEY outputs as shown in
Figure I. Apply power. then press and reo
lease the switch. Immed iate ly after you re
lease the sw itch. the XMTR LED lights.
About 0.5 seconds later. the KEY LED be
gins flashing in time to message O. while
the speake r sings along . As soon as the
message is fin ished. the speaker falls silent
and both LEOs go out.

In a real application. XMT R energizes
an oscillator and allows it to stabilize for a
half second before transmission begins.
When the transmission is over. the oscilla
tor shuts down 10 conserve power. If the
oscillator draws 20 rnA or less. the XMTR
pin can power it directly. This feature is
aim ed squa re ly a t flea-power uses like
foxhunr beacons.

To play other messages. connect the ap
propriate pins to +5 and ground. For ex
ample. Figure 1 says message 6 is 110. so
connec t pins 8 and 7 to +5 . and ground pin

Start

s: ....,
,.. K8y a~ Chww;t.

P......",FIeMI?

look up Encoded
';tNo Pallam in Table

Gel Oota""'" r.tSG.
TONE" SPOBU &ore a Copy III Pall...

in l and~ oIl F_
1.l0000-5ig""",n a u

Load ValuM lor Tor>e i.
(audio Ireq) and SpMd ,..

Clear 8A 2 01 Pattem [I.lake
l leI>gIh III MotH < I. '1

.........j silth~ a dlt lOll

T No

s.. XMTR B~ and Wat
,..

l el l . '<; ,.n
0.5 SKOnd$ [SlX1h alement '- a dah (1)1

. No

Get l""¢' III SeleeIId Rollll. P-.. tAlI inM>....... e-, ..

1 ".
L.l N .t -c Cany . I1 S.nd dah

No
KlIY cI'IarKt.. N III

Message ISM 0etaI) .......
l.M N . N.t

lilt 1. 1·1

1
No No

N . l.an¢'1 ,." »
,.. T y..

( Clear XUTA Bil tond (~~'~~'-I.- --
Figure 2. Logic of the Morse Messenger 's program. This algorithm Cllll be adapted to other
devices with the help of the Morse encoding table.

Driving the Input line.

TIL or s-vclt Mechanical rCMOS gale

C>
switch

to USG, TONE (closed = 1) to USG. TONE
or SPO lines or SPO lines

10k to
,ook

-
Connecting the keying output ., ........ ,...

To xmitter key ?To:xm;no'kOY
COIlnlilCtion connection

From KEY "" From KEY ..
ou1put outpul

'''''''1N1l1 04 2N2222. 1Nll104

"X" ~. ' 000

--
Figure 3. Suggested inpsu ana output connections for the Morse chip.
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EP~

1-- "" ce
Q. l1'F

AS, -
~: ''''''., y KEY SPKR,

XMTR U2 SPKR ..
8 • A3 PlC 8

'" .s 16C54. OSC1 "' C3 Programming jumpe,,:
7 ... ..'"" Jumper to ground . 0

UI a TRGR DSC2 Jumper to ...SVdc • 1
8 TlC555 s " " -GNO Vdd ., -,

" rI ..- SPD2• - MSGO
=~ ,

SPDl ~MSGI
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iI TONED "- TONE1- '1
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•

"''"
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-
Figu~ 4. Foxhunt keyer ....ilh ~;IIt.' (/juliu output. II sends its beacon every 15 seconds with tke pan s shown. Larger values of Cl ....-ill increase
the interval between messages.

Parts LIst for FIgure 4, The Morse Messenger Fox Modulator
Semieondueton
U1

U2

U3

0 1,02
Reslstorl (AUare l f8W, 5%. unless o therwise noted.)

R1

R2.R&
R3

R5
RG,RS
R7
R9.R l0

Rll
CapacllOf'S

C1

C2

C3

C4.C5,C6
C2a,C7.C8

n.c 555 C MOS T""er

Programmed PIC 16C54

78L05 100 mA, 5 volt positive regulator

2N2222 (or similar) NPN transistor

1,000,000 ohms

1,000 ohms

10,000 otvns

100,000 ohms

3.300 ohms

470,000 ohms

4,700 ohms

4,700 ohm lr'impot

22 JlF 15 wvoe tantalum

10 JlF 15 wvoe tantalum

22 pF ceramic disc

0.022 JlF ceramic disc

0.1 ILF ceramic disc

Radio Shacll. 276-1718

see Note lor source

Digi·Key AN78L05

Radio Shack 276-2009

Radio Shacll. 271-281

Note: The prograrrvned PIC 16C 54 i$ available from seen Edwards KF7VS, 964 Cactus Wren lalla. Sieml VISta AZ. 85635. Send $12 check or money oroat
and your typed or neatly printed Iisl 01 eight messages. Be sure that the total numberof characters, inctuding spaces, does not exceed 92 . A CitCtJiI board !Of1he
loxhunl modulator is also ava ilable lor $5.

For more lntcrmancn on PIe s and inexpensive tools for programming them, contact Parallax, Inc., 3805 Atherton Road No. 102, Rocklin CA 95765; Telephone:
(916)624-8333.
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Figu". 5. The Mon e Messenger Foxnunt Modulator PC board is available for $5 f rom the
author.

6. The same goes for changi ng side tones
and speeds. Note that you don't have to
connec t any of these pins di rectl y 10 the
power rails as shown. You can also con nect
them to +5 volts or ground through fairly
large resistors (up to l OOk). or tie them to
the outputs of logic gates shown in Figure
3.

Figure 4 is a complete audio keying cir
cuit for a fox hunt transmitter modulator
based on the Morse Messenger. The circuit
is designed to operate from a standard 9
volt bane ry. With the pan s va lues shown. it
transmits a brief message every 15 seconds.

The message, tone. and speed are pro
gram med by installing jumpers between the
pins of U2 and ground (0) or +5 volts ( I). If
you need the ability 10 reprogram the unit in
the fi e ld. substitute header stakes for the
j umpers and use shorting blocks 10 make
the connections.

As for the rest of the ci rcu it. transistor
Q1. capacitors C4 through 6. and resistors
R7 through 10 comprise a sine wave oscil
lator for tone-modulated Morse. Transistor
Q2 serves as a switch. while C8 filters key
clicks.

Other hams are hard at work on their own

by FAR

O-.J

applications for the Messenger chip. Steve
Jackson KZ I X plans to incorporate it into a
foxhunt transmitter. an auro-Hje r for HF
operation . and the University of North Car
olina bicentennial special events station as a
beacon. Tom Brown KJ51E is building it in-

to an off-air tunc-up kcycr. a "lowfcr" (1 60
to 190 kHz experimente r band) beacon. a
U.S.-to-Australi a propagation beacon. and
for some future moon bouncc ex periments.
I' m sure you can think of a few uses for this
cheap, versatile Morse source too. III

Table of ASCII Characters with Morse and Binary Morse Equivalents

Chal'Jttel' ASCII -.... Binary Decimal Remalb Character ASCII Morse Binary Decimal
Encoliin. Encoding Eneodln, EModin,

cspece> 32 OOOOOOOO 0 7 dits of silence A 65 .- 01000010 66, 33 00000000 0 sent as <specs> B 66 _... 10000100 132
• 34 ._.._. 01001110 78 C 67 101 00100 164-.-., 35 ...-.- 00010111 23 Morse SK 0 66 _00 10000011 131

" 36 ..._.... OOOOOOOO 0 sent as cepece» E 69 0 00000oo1 1
S 37 OOOOOOOO 0 sene as <epeee> F 70 o~o 00100100 36
& 36 110011111 207 sent as comma G 71 --0 11000011 195,

39 .----. 0 11111 10 126 H 72 00000100 4••••
I 40 _._. 10110101 191 I 73 •• 00000010 2
) 41 _ 0 - - 10 1101 11 183 J 74 .- - 011'0100 116
• 42 OOOOOOOO 0 sent as <ecace> K 75 10100011 163-.-
+ 43 ._.... 01010101 65 Morse AR L 76 ._.. 01000100 68
, 44

__u __
110011111 207 M 77 -- 11000010 194

• 45 -...... 10000111 135 N 78 -. 1000001 0 130
• 46 --- 01010111 87 a 79 -- 11100011 227
I 47 _..... 10010101 149 P 80 .__. 01100100 100
0 48 --- -- "1111 01 253 a 61 -_.- 11010100 212
1 49 .---- 0111 1101 125 A 62 0_ 0 0 1000011 67
2 50 0- 0011 1101 61 S 63 ••• 00000011 3
3 51 .- 00011101 29 T 64 - 10000001 129
4 52 .H_ 00001 101 13 U 65 0 - 00100011 35
5 53 ••••• 00000101 5 V 66 0.- 0001 0100 20
6 54 -.... 100001 01 133 W 87 ._- 0 1100011 ..
7 55 - ... 110001 01 197 X " _..- 10010100 149
8 se _'0 11100101 229 Y .. -.-- 10110100 180
9 57 ----. 11110101 245 Z 90 -_.. 110001 00 196
• 56 --_... 11100110 230
• 59 _.-.... 10101 110 174•
< 80 OOOOOOOO 0 sent as <spece>
= 61 -...- 1000"01 141 Morse 8T
> 62 00000000 0 sent as <space>
? 63

u __u
00110110 54

0 64 OOOOOOOO 0 sent as <space>
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CIRCLE 253 ON READER SERVICE CARD
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(510) 644-3779
FRB, 1442 Walnut 51. #406

Berkeley. C A 94710

15 wall (14.5 dB gain) $60
30 wall (10 dB gain) $70

Ultra compact 2 meter linear
amplifier k its. 12-14 volt
operation, high gain with

TR switching

Handheld Power
Amplifier Kits

CIRCLE 23S ON READER SERVICE CAFlD

• Best prices
• Broadcast quality

• Makes you look like NBC
• Custom designed for your station

• Available in tape formal of you r choice
JUSI plar, from your VCR when you want slalioo lD.

Inc uces Mooe Code audio stalioo lD also.
Send (or sample tape :II $.5.00 + $2.00 S& H and
also receive a certificate wonh $10.00 di5COUJlt
when you place your order.

Chock., visa, ma.lCr or di5COvef card kttpll:d

CALL (612) 463-n02 tor order or Info.
STABLE-EYES~

P.O. BOX 53
FARMINGTON, MN. USA 55024

3D - ANIMATED VIDEO
CALL SIGNS FOR ATVI

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

Subscribe to

7.'3 A t /t, rna eUI!",i
Radio Today t

Call

800-289-0388

WITH TEC-200 FILM
JUST 3 EASY STEPS:

• Copy ci rcuit pattern on TEC-200 film
using any plain pape r copier

• Iron f ilm on to copper clad board
• P~I off film and etch

cOhvenient 8'6 )( 11 size
With Complete Instructions

SA TJSFACTION GUARANTEED
5 Sh",Ufor $4.95 10 Sh....,. onll/ $ 6.95
add $1.50 postage NY Bn . add ...1... tax

The MEADOWLAKE Corp.
0 .,...1. F P.O. 11<1:\ 497

N orthl'<.rt. New Yuri< 11768

CIRCLE 188 ON READER SERVICE CARD

[!] Advanced (aphlr. Iurd
Remcves Doppler bending
Sen rest modes vuify operolioo
f({ Pari IS Oms Bcerlilied
Contains botlt AM llfld Fill decoders
Ultra lost 2us AID canverter
AutomcJlic GlIiI tod (AG1I
IlIoinIoins Frame Sync

00 full fUllction Softwar.
Sland alane llflimll!ion
Ephemer~ hosed worldwide geopoliW.lI mlljl

ond IotiludeloDgiIudeov~
Dis!Q/I(e &dncIion lIl8G'Wl'emeRIlOol
&!elM. inoge proussi!g td'u



A QUalified osa is one with a dinerent
state, Canadian call area or OXCC
counlry. in any combinatiOn. Elldol'Se
ments lor each 10 OSCs above 20 are
available only lor n-ose with certifi
cates daled prior 10 1992, when the
cenificate was updated (F"lgure 2). The
printing is black on beige textured pa
per. The cost of the award is $3.50 lor
AMSAT members and $5 lor nonmem
bers. Applicants should include copies
of aSL cards or copies 01 other ac
ceptable proof 0 1 contac ts (ARR L
W.A .S ., OXCC . etc.] and ret urn
postage. It is prelerable nol 10 send
original OSls.

OSCAR Sexageslmal Awerd

The program lor the OSCAR sese
ges imal Award , o r OSA, began In
197 6 in response 10 the many en
dorsement sticker requests lor the ba
sic ADA. To receive the OSA, commu
nlcation With 60 qualified stations Is re
quired. Costs and contact constraints
are identical 10 the easier award. Less
than 200 applications are on file lor
the OSA. The cersrcete (F"lgUre 3) Is
printed in black on on-white parch
ment.

OSCAR c.ntury Award

The OSCAR century Award repre
senls another grade 01 difficulty be
yond the OSA. This award requ ires
100 quauned contacts via satellile. In
1978 the cost was $5 for members.
Today it Is the same as the AOA and
OSA, I.e. $3.50 lor merroer9 and $5
lor nonmembers. Less than 50 eta
tloos have applied lor and received
the OCA. The certilicate (Figure 4) Is
printed in black on oft-White parch 
ment, with the AMSAT logo in red.

SA AMSAT Satefllte Communication
Achievement A..n::1

coururtes besides the United
States also promote awards. scum
Alrica AMSAT sponsors their Satellite
Communica tion Achievement Award
lo r ma king 25 two-way contacts
throYgl Phase-ll satelliles. Presently.
that Wou ld include all RS (Russian
namsets). A-O-21 , A-0-27 and Fuji
OSCAR-20 activity. A-0 -10 and 13

Figure 3. The OSA is issuea for 60 qualifiea satellite contacts.

..........,."........,.

a two-way contact through any ama
teur sarenne to the AMSAT S_ C. C.
Manager, P.O. Box 27. Washington.
DC 20044. No lorm is necessary. and
submission of a OSL is not required .
Pertinent information accct the OSO.
along with a se"-addressed stamped
envelope (SAS.E.) and $1 ($2 lor
non-AMSAT members) should be sib
mined, Wall Rader WA3DMF handles
this program.

OSCAR Satell ite Communications
Ac hievemBflt Award

Originally known as the OSCAR
Satellite Communications Ach ieve
ment Recognition. the OSCAR Satel
lite Communications Achievement
Award (ren amed in 1992 ) is also
known as the AMSAT OSCAR Award.
or AOA. This acc:cmpliS/'lment requires
proof 01 20 qualified sateltile contacts.

- ..... _-- .......... --.....

OSCAR SATELLITE
COMMUNICAnONS

ACHIEVEMENT AWARD

Figure 2. AMSATs basfc awam, originally known as the
AOA, is available for proof of 20 ' qualffiea" safelfile 050s.

--

Nurntle!" 14 on your F.edbaek e.'d

after AMSAT..QSCAR-6 was safely In
oren. The intent ion of this program
was to document the use 01 A.Q-6 and
10 promote act ivity. Two yea rs later
AMSAT amoonced a new award. the
OSCAR sateuue Communications
Achievement Recognition (AOA) cer
tificate. Earl Skelton WA3THD cooro
nated the program lor lour years. Dur
Ing that time two other awards were
ad ded. me OSCAR Sexagesi mal
Awa rd and the OSCAR Century
Award. Jim Devilbiss WA3FUJ accept
ed the responsibi lities 01 the Award
Manager position nom July 1979 until
late 1986 when Andy Mac Al li ste r
WA5ZlB took over the post . Mike
sca rceea WASTWT eccectee Ihe job
respoosibililies In tate 1992 and is the
current AMSAT Award Manager.

Satellite CommunIcator.' Club

Just as with the Iow-band awards.
some 01 the setenne ceruncates are
more diffcult to eam than Othel'S. Only
a single satellite contact is sunicient 10
qualily lor the Satellite Communica
tors' Club cernncate. The original cer
tificate had a drawing 01 AMSAT
OSCAR-6 in the lower left It was an
nou nce d in ' Satellite Operating
Awards' by Ray scirer W2RS in me
June 1973 AM5 AT Newslefter. To
day's version 01 the award shows a
Pha se ·3 style satellite in me lower
right comer tF"lgure 1). The printing is
dark blue on IIgh l~ray textured paper.
To receive the award. send a report 01

• •••

--

AMSAT"
___.IoW.. c.. . ....

S,t.TI' L LUI'
cC.' H i UN I£,t.TVI'S'
£LUIJ

.. _-_ .._--- ~- "__' 0-

Q 1 ~·OLto/AYa..........._.

HAMSATS

_ • " " n'D TO _ ...... .... ......., .... .. -.-..
' A"'-. "'~' , , toDf<>A''''. """•••". _
_ O' ..,_ T ' _'.0 DO"".". ,,,,,,

The AMSAT Awards Program

Over the years. AMSAT has pro
moted cert ificates to commemorate
specia l events l ike the lau nch 01
AMSAT-QSCAR-10, the commence
ment or AMSAT-OSCAR-13 ope ra
lio ns, donations for satellite solar cells,
the 20th anniversary 01 the Iaunctl of
OSCAR-1, the Stoner Challenge Cl4)
Competition , and atkl it ional events .
Further programs recognizing long
te rm ecnvtnes were b egun two
decades ago and continue today.

The AMSAT Awards Program pro
vides several awards designed speeili
cally for the satellite enthusiast The
first was the Satellite Communicators'
Club (SCC) certificate, started In 1973

Figure 1. The $a lellile Communicators ' Club cerlificale is
available for proof of one satellife 050.

Andy MacAllister WASZIB
14714 Knightsway Dn've
Houston 1)( 77083

Thousands 01 amateurs have dis
covered that chasing satellites can be
addictive. Many hams with wells lull 01
csts and operating certificates have
found renewed enthusiasm lor the ir
hobby through contacts via the ema
l eur radio satel li tes and pursuing
awards in recognition of lheir enorts.
Several organizatiOns and amateur ra
dio magazines promote operating ac
tivities and certificates lor interes ted
hams. AMSAT. the Radio Amateur
satellite Corporation. has several in
triguing awards and exercises worth
seeking .

Amateur Radio Via Satellites
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F/flUffI 4. The OCA is available lor tOO qualified satellite rotItacts.

Plf}lJre 5. This South AfriCa AM$AT awatr1 is available through AMSAT-NA for
p«JOf of contact with 25 stations !ria Iow-ottHt hamsars.

(Phase -3) contacls are not allowed.
The SA AMSAT award is available
through AMSAT NA lor the usua l
$3.50 tor members and $5 lor non
merroers. The certifiCate (Figure 5) is
signed by the SA Awards Manager,
Andre Botes ZS2ACP (ex ZR2FK).

The K2ZRO Memorial StatiOn Engl,
neering Award

The K2ZRO Memorial Slalion Engi
neering Award Program. or just ~IRO

"rest." was begun seven years ago by
Vem Riportella WA2LOQ via AMSAT,
OSCAR·10. This technical achieve,
ment activity via satellite honors the
memory of Kaz Deskur K2ZRO. Kaz
was known in satellite circles lor his
invenUon 01 the Satellabe OSCAR
tracking calculalor and his aetlve par
tieipation in hamsat pursuits Since the
earty days 0/ A-Q-e. The purpose 01
Ihe competition is to promote operat
ing skill and receiver performance by
lesting the list~ng capabilities 01indio
viduats monitoring the transmissions
of a conlrol station thtough the satel
lite transponder. The program contin
ues today through the mode "B' (70
cm uplink and 2 meter downlink)

transponder 01 AMS AT-OSCAA-13.
Test coordinators during the last seven
years ha ve includ ed WA2Laa ,
WA5ZIB. W6HOO and NSEM.

Test sessions are scheduled lor pe
riods when the satelli le Is positioned
lor optimum scacecran eoreore polnl
Ing angles with respect to all earth,
bound listeners. To provide consisten
cy between tests. the best periods are
usually near apogee with the salellile
poinled directly al the center 01 the
earth's disc.

During a lest, whiCh runs approxi
mately 25 minutes, the centrol station
will begin the event by matching his
downlink signal to lhe level 01 the gen
eral beacon. Aller a short 10-WOfd
per-minute message announcing the
lest, the ......meflc code groups begin, A

random live-dgit flU'Tlber is sent three
times at the beacon level, level ZOo
The control stabon will then pause and
cut the uplink power In hall (-3 dB) IOf
a new random number at level Z1 .
The process continues to ZA at 30 dB
below the beacon.

The 30 dB decrease in uplink pow
er is the result of culling output power
rn hall nine limes. AI lhe control sie-

l ion for Mode "8 ' tests, it is typically
the difference between 25 watts out at
ZO and 25 mW out at ZA 10 a 13 dB
gain antenna. Although several hams
have copied the signals al Z9 (27 dB
down). on ly one , Da rrel Emerson
AA7FV. has successtuuy copied the
level "A· Signals. AI this level the up
link system is equivalent to a hanclie
talkie fUming one-hall wan through a
quarter-wave whip.

The lAO Test ceruncete is oll·while
parchmenl with dark blue printing and
the AMSAT logo in red . n has posi
t ions lor 16 endorsement sl ickers,
eight for mode "'8" silv9r stickers and
eight 10f mode "1." gold stickers . Due
to lhe demIse 01the Mode "JL" lrans
mrtter a lew years ago. the "1." stickers
are no tonger offered. The addition 01
a 19 endorsement was not envisioned
when the p rogram wa s c rea ted in
1985. Since there was ntne room on
Ihe cenncete lor much else wtthou t
marring one 01 AM SAT's l inest
awan:ts. a new enhancemenl 10 the
ZAO program was created , tne 19
Club. For those who qualify. there is a
special individual/zed cerntcare (Fig·
ure 7). Darrel gol a plaque at the 1993
AMSAT-NA Space Symposium and

Annual Meeting lor his level "A" copy.
He also presentee a paper in the c0n

ference proceedings entitled ~Oig i lal

Processing 01 Weak Signals Buried In
the Noise."

Tesl schedules are announced via
lhe AMSAT nets. Reception reports
can be sent to WA5ZIB at 1471 4
Knigtltsway Dr., Houston. TX n083. A
reply will be sent verifying the lowest
level copied . The cost 01 the basic
award Is $3.50 lor members and $5
lor nonmembers. All cert ificate reo
quests shou ld be se nt directly to
WA5Z1B. Checks should be made out
to AMSAT. Fo reign part ici pants are
encouraged to Include additional funds
to cover airmail postage .

The AM$AT AwardS Program has
been active since the launch 01 A-Q-Ei.
En1>hasis in recent years has been on
lhe ZAO Tests, but all 01 the earlier
awards, the SCC, AOA , OSA, OCA
and tne South Alrica n version of the
AOA. are slin available and make ex
cellent additions to any statiOn. WO/1{

continues to update the prog ram. A
new advanced award is under study
requiring a minimum 01 1000 csos
via satellite. Sou nds like a Iol? It reaMy
iSn'l when you're inlo the hamsats. 1iJ

n;sT 1M.t1:: ","Y '" 1m Sl.lUA.L NO. I'

S4T. MOPE: II

4WAIWS MA!'l4GUI.:O J Jl..ou;:l:. tIA!t~,

W,V1 NG SUCL""ES.~.'UlLY (:01"1[1) TIll': LOwt:ST
U-vEL 'I1l4NSMITrW BY A UO TEST (VNT1l0L STAnOl'i
TIlROUC K IlMS4T-OSCAR·IJ, THEREBY Dv.'lOl'lS11lAnNG

t:XCU"f10f'<.U. 1lECEJ\o"E CAl'411ILmES.

ZRO TEST
'7.9" CLUB

TIllS CERTIFI ..S nt4T

WB5UU K
IS 4 "'E'fIlER 0 1' rue

~I- _.
Inl . " ..... "

a;:..
':;:1

AMSAT

1!~e 2'l~~2'l1! 1!ec~nical

2'lc~itbemcnt 2'ltnacb

F1fJUre 6. The ZRO test cet1iflcate has room tor quite a number of endorsement
stiCkers.

Fl(}ure 7. A spedal indMriJalized cet1DlCate is availabJe lor those IWIO et.JlY /eIIe/
9 of 8 ZRO resl via A..()..13.
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Rrry LOOP Number 15 on your Feedback eere

Marc /. Leavey. M.D., WA3A./R
6Jenny Lane
BaltimoreMD 21208

I donl know anything more near and
dear to an amateur's heart man looking
lor that ne xt COfItaCI. We build equip
ment. run cables, stay up late and (is.

rcct our spouses. parents. or neigh
bors. an In search of that eluSive 050.
We are looking for cowersatcn. infor
mation, or just a place to spout off.
Ham radio started off with long waves
and spar1l, and has P"O!7essed to tiny
little short waves with atKio. video. and
digital Information. For many 01 us.
some of what we do iSn't even on the
air!

Ovet the past lew years I have end
ed tt1is column with the notation Ihal I
am available on a number 01 computer
cata services. and many of you have
taken advantage of thai fact 10 reach
me. Wd. now there is a new venue In
lown, one which is designed jusl lor us.

Delphi. one or the most affordable
coroute- services, has opened a -aa
diO SIG' which feat ures amateurs al
!he helm. and multiple database s of in
iereet to amateurs. e Bers, and SWLs.

Marty Goodman KC6YKC, who was
a great he" in gening the Radio Shack
Color Compu ter cote RTTY some
years back. was instrumental in slatting
lhis special Interest group. Marty told
me thai, in the past, ham radio in par
Ilcular, and radio hobby stuff in general ,
has been handled on Delphi as a
~ within the HOBBY SIG, Jound
eel by Charles Bachand (BACHAND on
Delphi). Cha rles actually amassed a
fair amount oll'\arTH'"elaled files ol inter
esI lor the daTabase in that 10pic area.

AtKM two years ago or so, Andy Ed
dy WB1FNV (VIDGAMES) approached
the Delphi management regarding the
possibiWy of selling up a separate ham
radio SIG. At that time the suggestion
ooukl not be ir'rlJlen'lented.

Amateur Radio Teletype

About a year ago, Ma rty wa s
brought in as a SIGop lor the HOBBY
SIG's Ham Radio IOPiC area by Char1es
Bachand. after the two had llecoille ec
quainted in the computer arena.

Marty, not knowing of Andy's earlier
efforts, then approached Delphi about
setting I4l a ham radio SIG, but again
!tie idea bore no fruit. Then, about nine
months ago or so, ArIdy approached
Marty and told him that Delphi had indi
cated that the two of them could reo
ceive approval lor a jo ln lly -loonded
ham IiKIo S1G.

Bottt of these genllemen had exten
sive experience In computer SIGs.
Andy has about four years' experience
managing SlGs on Delphi, having been
!tie mafla98l" on the Delphi Atan SIG,
and on the World of Video Games SlG.
Marty has abou t 10 years experience
w~h the CoCo and 059 SIGs on Del
phi .

Unlorlunately, 0eIphi was undefgG

ing growth pangs at the time the new
SIG was planned. alld the anticipated
SIG has Iaken a bit of time to see the
light of day. caged the "Radio StG; it
~ a variety of ra<lo hobbyists in
additiOn to ham radio typeS; SWl. DX
ers, scanner users, CB user s. and
salellite TV U5elS . Even the few broad
cast radio types seen on the Hobby
SIO are weteome.

Within a couple 01 weeks 01 the
opening al lhe serves. ever a thousand
people have visited the SIG. The fonJm
will have seen nearty a It1Qusand mes
sages itI lhe flrsl Six weeks 01 the S1G's
existence. As of this writing. there are
over 300 groups 01 li les in the data
base, with new files being added daily.
01 special interest to hams is a p1etho
ra of files detailing radio modiliCations,
gleaned fro m the best available
sources. Th e Radio SIG has estan
IIshed a cordial relat ionship with
Nt1WSIine, and each week's Newsjne is
posted regularly.

Data bases available on the Radio
SIG include:

Geoera llnformatiOn
VHFIUHFHam
HFHam
Ustening
Hardware Mods
ARRL
VendorsIReviews
Packet Radio
New Arrivals

Un:ler each of these topics are hun
dreds of nles, arranged into groups , on
a wide variety 01 top ics. Packet and
RTTY programs, equipment reviews ,
serviCe bulletinS, cIoc:k programs, and
other assorted goodies are yours lor
the downloading. There is a good likeli
hood that the programs 01 the various
"ATTY Loop" coaecuces w~1 show up
there as wei.

To join Delphi, calt Delphi Merrt.Ier
Services at 1-800-695-4005, or at
(6 17) 491-3 393 from wilhin Mas
sachusells o r outside the United
States. I mentioned at the beginning 01
this column that Delphi is affordable.
Well, there are two package plans for
Joining Delphi: the 1014 Plan. and the
2Q'2O Advantage Plan. The 1014 Plan,
at $10 per month, irdudes ee firSt lour
hours 01 usa each month. Additiona l
use is $4 pe r hour (actually billed as
6.6 cents per minute). The 20120 Ad
vantage Plan. at $20 per month. in
cludes the first 20 hours of use each
month. Addit ional use is $1.80 per
hour. There Is a one-time enrollment
lee 01 $19 lor this second plan (dis 
counted if c hosen during the lirst
month).

Just to further interest you, the Ra
dio 5lG is not the only special Interest
group of note on Delphi . Here is a list·
Ing of the lull "Groups and Clu bs·
m•• • •

Avialion 51g
8l.lSiness Forum
Close Encounters
Golf SlG
Custom Forums
Environment SIG
Game5ig

"""" ShopLaf9.l8ge5 arw:l ClJllures

MensNet
Musk: City
New Age Network
Person to Person
Photography & Video
Radio SIG
Science FICtiOn Sig
senor Forum
Sports Connection Online
TheologiCal Network
TVlM oYie Group
USA Gymnastics
WCF-World CommurWty
W1DNet-Disabilily Network
Yachting SIG
World 01Video Games
Wrilers Group

01 course, thafs nol a ll....--lhere are
also a bunch 01 entertainment and
game servcee. reference and eccca
ten, snopping, news , and travel ser
viCeS. Delphi is even interfaced with In
temet, and can both port 10 Intem el
arw:l be reached lrom Internet.

All in all, Delphi (which, by the way,
is accessed with any Simple text-based
lerminal lor its menu driven interface)
may represent the best hidden value in
computing today. Give them a call. and
iet tnem know that you read aooct It
here, in 73 's "RTTY Loop.· And see
you on ee Radio SIG!

01 course, lor any 01 you wtlo just
can't wait, the now-five disks 01 ATTY
and affiliated software remain available
from the above address. Send sufli·
cienl media (each ooltection fits on a
3.5" 1.44 Mb HD disk), $2 lor each
disk to be filled, and a stamcec sell
addressed return mailer, specifying the
collections desired . A stamped, se ll
addressed envelope senllO me will get
you a listing ol the directories 01 the
collections. As always, I look lorward
to your comments and questions both
by SnailMail and Email. The iatter to
me on CompuServe (7 5036, 250 1) ,
Delphi (M arcWA3AJ R) , or America
Online jMarcWA3AJR). Internet users,
please d irec l Email to me via mar
cwa3ajrOaol.com--il seems 10 be the
lastes! roufe overaU.

We have reviews of a co uple 01
commercial packages in the pipeline.
with more on the shareware scene as
wei, AI this as next month begins the
18th year of ATTY L.oo9! iii
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Ftgure 1. The sign-on banner of the Radio SIG.
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GAZDEN

When you buy an FM mono-bander,
factory-direct from Azden (2, 6, 10, 220, 440), or
a headset, you'll enjoy these great advantages:
FACTORY-DIRECT SUPPORT: Engineers and technicians
from our factory perform all service. and ou r "all ham" sales
staff has y ears of experience.

RELIABILITY: Designed to MIL-STD-810. Azden radios are
commercial grade and virtually "maintenance free".

COMPATABILITY: For Packet. CAP and MARS.

TWO YEAR WARRANTY; Everyth ing is covered the first
y ear, a nd we only charge for labor in the second y ear.

,a1,~;?;.Q.I;.~

MICROWAVE ANTENNAS

I

~ Yiog<s, Power Dividers. SlllC!<ing Frames, Compleln
A,ray of 902, 910. 1269.1296,1691 ,2304. 2C01. :USB
MHz. For Tropo, EME, Wea~ SlQnal. OSCAA. "TV, R..
peat"", WEFAX, COm..-cial paint to point. Avdablt in
killon'nor assambled and 1-.1.

""''' ... IooIl Y-vi Ki ..- 1UdBi n"",
2345LYK .... llql Villi KlI ,"'- ,.... n"",
2445LYK .... kqlY~KlI ,"'- "... n"",,...., .... kql 'f.g! Kit 1~1 'lib: 21 ""I 5115.00
2355LYK "" IDop Vlgl K~ ,"'... Z2dBI $118.00
1345LYK .... loop YIgI Kit ""... 21 dBI """...." .... 1oop't'8gi 101 ""... 21dBl ......
Now In lloeIl_ V!'F & l/I"F '1'... by RuIl¥od Arrays

Cllhet _ ...1tblc. CaI« wrilnlor c_a!ng.

OOWN EAST MICROWAVE
Bill Olson. W3HQr

Box2310, RR1 Troy, ME 04987

CE:
(207)948-3741

13FAX: (207) 948-5157

TRANSVERTERS
VHF UHF MICROWAVE

~ _ ...... .,."..... IF"-(18 or I.' _.) 10 t»gI>oor_ ,,,-...___.. rnD<ln

De" 5O-26K
&~ot 1<1. 2lI MHz II'~ oU: h9> di'nomic ,_ aa.o..FeT 11-
"VIX: . It, 0l<lUlIn = .ill J _ PCll .~ Anlp _ . 8<1<--co. "- _______.____.....
OEM 1«-21K DElI 222-2811:
r __ l2? """ ....-_ .Zf1N. ' :lola._ ..._pcto_.................-...__ ta
co. ..__.... , • ___ _ _ _ _ ,S2251S29SDEM.,,,
T\lcIft I\lt.-. IF 70mW..ul. __ dH9l.._........ _...•....... 5155
OEM 432-15$
1O::m. "" '_andl_.1 ~W""'hnomolTR .M<:IIng and ........
l .O, lQiZ WId~ t,IIiz l ,...._........................_....._._._..__.___._ S305
.......___ _ • • _ ..... _ ..$1lIIl _ _ _~

DeM 144-2IOCK.
~__ 2M II• • "'" _ I·Iamw ..... c.n ... .-_..._..... ..... ........__u"'_ .,., ~_

Oq ....
OEM 1().432K
' OGHI_"••"_.o3;' _ IF ' 0 ....... .._.._.__..____ S250
100 ..... _ ... ......._.... ....... ........... ......... ... ............. ...... ........ .. ..1300
...10<> • •_: _ _ . "'..."",., ...................... ,oloy' , CGU................

FREE Catalog available

DOWN EAST MICROWAVE
BILL 0l.S0M W3H0T

-
RR 1. BOX 2310

~
TItOv.ME lN9I1.w21 US... '"Yts."+PHONE 1207)lo4I-3741
FAX~157 •

MICROWAVE AMPLIFIERS
teem

DOWN EAST MICROWAVE
~p-~
torsse. ATV. FM. l102-1296 -2304 -345& MHz

"".. l OrnW In 3W out 1240-1300 MHz su
231' PAM 05W In 1. W out 1240-1300 MHz ""2335 PA lOW In 35W aul 1240-1300 MHz ""2340 PA 1W In 35W OUI 1240-13DOMHz sass
"".. 5Win 70W out 124G-13OO MHz ""331' PA 1W In 20W out ....,.... """".. 14W in 40W llU1 ....,.... ""3310 PA lllmW In lOW out tD2~MHz ""0'" 70rnW In IIW out .,..,.... .",
50· 222 Mz -.ion""anilablll ....
Till Swlti:Jl 11Ig ...I i.-. I . 13.1 V'DC.'SolM lwailabIIllol ki1
1Dml. Low Noise Pre.mp." ,....m~ kill ....32.1102, 129f1,
1691, 2:»1. 2401. 30458 lIIU, 5.7 Ind 1 GHI.

""" ~.f"'HF 9D2MHz ''''' ••
""" ,...... .. d1Il1f' 12M alHI ''''' ••
I3UWOWP ll'W"1I:t . .. ZlllD-_ alHI ''''' SUO
I. , IMWI' _,,, . l&t1 ___ ' uy ....
"'''''''' ..... "" 1111_ .. ••
"-"" • fw l:3OC-lCI COHo -- _.'"

CALl OR _n; FM_I I'lFOAMATIOOO

==
DOWN EAST MICROWAVE

Bill Olson. W3HOT I= -I
Box 23l0. RR I Troy. Me 04987 ' '

(207) 948-3741 FAX: (207) 948-5157
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Flt}Ure 2. ActnitIance Smi/h chart graph from Z-Maldl.
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Figure 1. lrTf)edafICtJ Smith chari graph from Z-Malch.
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FIgure 4. AJ Gain ard phase responses ~ frequency plot for an op-amp $allen
Key filler from Ana/)'$8t 11/; B} Numerical readout atsamtJ data as .... Figure 4A
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chart The program shows lhe smith
chart display on-screen. It will do ad
mittance-impedance conversions,
lumped L and C circuits. transmission
line problems, Is an s -parameter cal
culator. and has a host of other lea
tures. It solves problems inIIeIIIing RF
transistors. comple x LC networkS.
impedance matching networkS, and
transmission lines. It accounts for line
losses , dielectric losses. velocity fac
tor, I requ ency and characte ristic
impedance , and gives screuons In
terms of standing wave ratio (SWR).
-eneeueo ccemcrent (b) , actual line
length and component values. Be
cause 1 am interested in antennas, ,
plan to use Z-Match quite a bit in my
playing around with new things.

Hardware required 10 run Z-Match
lor Wa lC!O..s is any Windc:Ms-oompati
ble mactine lISing a 286 or later pro
cessor (e .g . 386 , 486 , Pentium). 11
needs to see Windows 3 .0 or later.
However, one might find that perter
mance on 286 machines suHers a bit.
However, on bolh my 386 machine
and 486 machine it ran we ll and
wor1ted splenclidty, It requires 1 mbyte
of free memory space on the hard
drive. OthefWise. the system require
ments are modest.

Analyzer III

The Ana lyser III soltware is MS
DOS based, and win run In either the
DOS 3.0 (or later) or Windows envi
ronments. Under DOS. one enters
"AN 3" to start the program. Under
Windows I run the program from the
File Manager option (Windows set-Up
did not recognize Analyzer Ill, whiCh
is not uncommon lor a DOS-based
program). The program will run on
machines not equipped with a hard
d rive , but because the re are e x
changes to the disk, using a floppy
will slow things down a bit. Any pro
cessor lrom 8088 through 486 will run
the program. RAM memory required
is 640K.

Analyser III is used to analyze i n
ear circuits, including tmers, amen
tters. crossover networks, wide band

_.-
_ an. "_,_ Ltn"_ -.....,.., "' ".'n'.. ".,_..... _o..u ._ Ito ..... ,. . ...... __0.. •• . _

Circuit Design Software for
Hams

Fl{}Ure 3. Gain and phase responses vs. f~ency plot lor an op-amp noninll6r1
ing follo wer from Ana/ysef /1/.
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Reviews of the Z-Match for Win
dows al'Kl Analyser III Software

Some mon ths back I reviewed a
printed circuit layout and schematic
drawing program called Easy-PC by a
company called Numbe r One Sys
tems. Ltd. of England. t use thai pro
gram 10 design the prinled c ircu it
ocercs you see in this column from
time to lime. Thai program was so
useful \0 me lhat I obtained copies 01
two more prog rams Irom the same
rompaoy: Analyser III and Z-Malch lor
Windows; both programs are re
viewed here .. • ancI l'm impressed.

First, the company, Number 0 00
Systems. Ltd. is BritiSh, bullhey have
a U.S. office (which ollen advertises
in 73). The addresses lor the compa
ny ate:

England Harding way
Somo....., Aoad
51. wee. Hunt ingdon
Cambridgeshire. England
PE1 74WR
Phone from USA;
011 -44 -480-461n a

USA 1795 Granger Avenue
Los Anos CA 94024
Phone: {415} 968-9306

Now let's take a look at the pro
grams.

Z-Malch tor Windows

Anyone who designs RF circuns
rapidly comes to the Smith chart.. one
01 several charts developed in 1939
by Phill ip Smith of BeH Labs. The
Smith chart is often viewed by ama
teurs as somewhat daunting to use
because it is tedious 10 coosmcr. The
Z-Malch program make s that chore
~'Y.

Figure 1 enc .....s the Impedance
10f1Tl 01the Smith chart, .....hile Figure 2
shows the ad mittance form 01 the

Joseph J. Gaff K4 /PV
eo. Bolt 1099
Falls Church VA 2204 t
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F'9ure 5. Gain and phase ss. frequency plot for a 5 MHz RF alfl)lifier from Anal
yser III.

F'9ure 7. Open transmission fioo stub gain and phase pIof from Anal)'ser 1/1.
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Figllre 6. Numerical dala for Ihe plol of Figure 5.

program includes a shorted stub ex
amp le as well , but 11 Is not shown
here). Stubs are otten used in enten
na circuits lor impedance matctl ing,
phase shifting and other tasks. Like
the other circuits, gain and phase are
ploUed against frequency. In this
case, the frequency axis (horizontal)
runs lrom 10 MHz 10 300 MHz, and is
logarithmic.

Th e examples give n abov e are
lrom samples provided with the son
ware. You can enter your own network
and have the software analyze iI.

General Comments

In general. me manuals for these
two programs were clear and easy to
follow. I wou ld li ke to see a better
index in the rear. as some topics are

a bit hard to find. However. I experi
enced no real problems in installing.
setting up or using the soItware. C0n
tact Numbe r One Syslems, ltd . al
one 01 the ad dresses given above
lor lurther inlormation about Z-Match
lor Windows. Analyser III and Easy·
PC. IiII

"In general, the manuals for these
two programs were clear and

easy to follow. "

points within the frequency range.
Figu re 4 shows t he plot for a

sallen-Key filter with a gain of two.
and a cut-otf frequency of about 500
Hz. The hcrtzcotal frequency scale is
the same 1 Hz to 1 MHz logarithmic
scale as before . The lell vertieal scale
is gain in dB, while the right scale is
phase from 0 to -300 degrees. Again,
20 points are calcu lated. A numerical
printout 0 1 the same data Is shown in
Figure 4 .

The plot for an RF am pli fie r is
shown in Figure 5. Th e horizontal
scale is frequency from 2 MHz to 10
MHz. The frequency scale is logarith
mic. although that may not be immedi
alely apparent because only one 10:1
cycle is shoWn. This particular RF am
plifier is cenlered dose to 5 MHz. As

in the previous cases. there are two
plots: l requency response and phase.
Figure 6 shows the numerical plot.
This plot ShOWs that the actual peak in
gain (given the number 0 1 points plot
ted) is around 5.078 MHz.

The example shown in Figure 7 is
lor an open transmission line Sl\Jb (the

_......,..
loaded. the Irequency response plol
appears on the screen. You can also
select a numerteal listing of circuit pa
rameters.

Figure 3 shows the circuit for a uni
versal operational amplirier in the non
inverting followe r conllguration. Two
cu rve s are plan ed in Figure 3 : tre 
quency response and phase (in de
grees). The horizontal axis is a loga
rithmic frequency scale running from 1
Hz to 1 MHz. The left vertical axis Is
gain In decibels (dB). wtl He the right
vertiCal axis is phase in degrees lrom
· 100 to +100 degrees. The gain curve
shows scoot 40 dB gain at mid-band,
lalling 011 below 30 Hz and above 4
kHz. Parameters are calculated at 20

::~::..."". 11 .__.....". 3.""" _
3 . :IZI _
3 .111. _
3 .93't _...~.. ...... S .ON _
S .~_
.. . 016 _.....' ,..-,...... ......... S .I__...._-

.., ....

amplif ie rs . emenna matching net
works , RF/ IF ampill iers, yideolTV
Circuits, linear IC Circuits, transistor
Ci rcuits, and other networks operating
in the range 0 .001 Hz to 10 GHz.

You can use either one of the cir
cuits or devices In the rlbrary supplied
with the program, or build your own
network and enter it into memory as a
new library ilem.

The l irst screen alte r Ihe opening
wil have a menu bar along the type.
and one 01 the options is the File.
FIOm I\lis menu (whiCh can be cl iCked
with a mouse or accessed with the . p
key) select -t cec a Circult.- A window
opens, and lis ts a number 01 .NET
files from the library. Once the file is

hambrew
FOR AMATEUR RADIO DESIGNERS

ANDBUILDERS Quarterly

$20Iyr.
KJtbu1ldenAnt__

Telemetry
QRP

A""""'"Buk
Neophyte Rcvr, Roundup! NewProds.
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r.C_ ada &: Mnk<> r. World..ld..

PO Box 26OCl83 · Lakewood. CO 80226
VISA·Me , 1-800-5-HAM RIG

ONV SAFETY BELT CO.
P.O. Boll. 404. Ram se y. NJ 07446

800·345·5634
Phone & FA X 201·327·2462

589.95

OSHA
We Ship

Worldwide
Or<kr Desk Open

7 D.ysIWeek

d~· ONV TooI Pouch'15.95

Alld $4.00 For Handli ng VISA W C CHECK

O NV Be lt WIO Seal Harn ess

574.95

..~<,,~., " ......Iff.. '" " . ,,' co.. ,"""'- • •
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-' Full Duplex AU'opalch :"'At#;:I~
-' 9 1 1 Emergency Access ~_.- _
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-. VoK:e Mail -' Voice ID's "/BSRX 10 ~

-'VoiceITon eIDTMF Pagi ng -'Scheduler
-' Links -' Programmable Courtesy Tones I

' -'Hardware LogiC 110 -'HF Remote Conlrol
-'Morse Code Practsce "/Remote Base

PCRC/2 CanOnes the power 01 your
XT/ATplal10rm with a high quality play and
reco rd voice digill zer creating Ihe ummara
repeater controlleo'. /"l<UH .$(i9S i
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HOMING IN ""m.... 17~y~'F....bo<k ~'d

Phoro A. cassandra Davies 9L1YL was president of the Sie"a Leone Ama leur
Radio Club when KD6KQ went on his QRM hunt. She has her station 81 the NrC
offICe bercalJS8 electrical power is /TIOIlt rEthabJe there.
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clubs to pool lheir meager station re
sou rces , Forty meters Is the most
popular band.

Not knowing what to expect. but
wanting to Iravel ligh t, Mark took a
UHF beam, a Wavetek RF anenuator,
and an IFR UHF service monitor with
built-in spectrum analyzer. ' 1 wasn' t
sure what we were dealing with and I
thought it mighl be nice to be able 10
observe the modulation," he said. Up
on arrival . he carefull y aimed the
ground station antenna lor maximum
intef1ering signallev&l in the receiver.
Then he went to the roof and looked
down the antenna boom. The ameo
na pointed toward the airport.

Freetown and its harbors are on a
peninsula. The airport is on the main
land, a three- 10 five-hour drtve away,
depending on the weather, The ferry
system is not an attractive alternative.
' Ferry schedules are timed to the in
frequent airline arrivals and depar
tures." Marl<. said. -You can gel stuck
over there lor live Of six hours. I was
thinking, 'I hope I don't have 10 go to
the airport. because I'll have 10 booK
the lefT)' in advance, then be stuck on
a boat with goats and other strange
animals."

With the service monilor, AF enen
uercr. and a portable yagi, KD6KO
and a helper set out to track the sig
nal, Sure enough, they soon arrived
at the beach wit h the antenna still
pointing across the bay toward the
airport (Photo 8 ). Instead of immedi
ately calling the ferry company.

Mountains' ) Is on the west coast of
AfriCa, between Guinea and Liberia.
Freetown. the capital City, has a mag
nificent harbor, the third largest in the
world, English is the olficlal language
of this nation of 4.5 million people. It
is one 01 the we ttest countries on
earth, averaging over 140 inches 01
rain per year.

You will count your blessings as
you hear KD6KO describe Gaily lile In
Freetown. Fuel shortages are chron
iC. sometimes leading to lights at gas
stations. Most electronic equipment is
powered by benedes because famI
lies lucky enough to have electrical
wiring to Iheir homes receive power
only an hour or two a week., on aver....

'People steal the power wiring and
sell th e copper for salvage.' says
Mar1l.. "They had a problem with the
power station generator. which was
buut over 50 years ago. The workers
had to lake 011 the belt housing to gel
at the windings. They sent on to the
UK lor parts and while they were
wailing, the belt housing was stolen.
Similaf1y, you Quickly teem lhat the
telephones of developing countries
are just a novelty. The Sierra l eone
phone system is very eeetc. Some
times the internatiOnal Dnas go out IOf
days."

Despite all this, K06KO says there
is an active ham radio community
there. particularly among immigrants
from Lebanon. Ok:! tube-type HF rigs
are common. Hams there tonn small

Photo B. Using a spectrum analyzer, attenuator and yagi, KD6KQ and helper
Desmond Cole ended up al the beach, with the signal still appearing 10 come from
the airporlaCfOSS the bay.

are ette n selected fo r such applica
t ions (on non-ham frequencies, 01
course). K06KO l irst heard aboul
VITA in 1989 from a packet message,
requesting Volunteers to go to The
Sudan 10 set up solar-powered HF
packet stances lor village communI
cations.

Low-orbit stOfe-and-folWard packet
micro-satellites such as UQSAT·14
are perfect lor inexpensive, reliable
intercountry messaging, so VITA has
seized the opportunity to use lhem. In
September 1991, a team led by Eric
Rosenberg WD30 set up tile agen
cy's first ground stal lon In Sierra
Leone. Eric approached the NatiOnal
rereccmmumeauces Company
(NrC), the country's equivalent of the
FCC, lor permission to communicate
witll UQSAT-14 on 429 MHz, which is
Just below the 70 em ham band in
lhat part of the world. NrC's trequen
cy coordinator is Cassa ndra Davies
9L1YL (Photo A) , who said there
would be no probIem_Only VHF was
used there, so there was no need lor
coordInation on UHF Irequencies.

Unlortunately. when 9L1IW030
switched on tile ground terminal re
ceiver, he discovered that the QAP
satellite signals were being obliterat
ed by a strong cameroWith the mea
ger lest equipment he had with him.
he courcn't te ll if the cause was a
computer In t-e next room or a strong
transmitter miles away. He returned
to the USA and K06KO was dis
patched to solve the problem.

Wild and Wool ly

Sie rra Leone (mean ing -ttcn

Radio Direction Rnding

Joe Moe/I, P£., KOOV
PO 8o11' 2508
Fullerton CA 92633

Guerrilla-Style T-Hunting
"Gel set lor an exCiting adventure

.....hen yoo set out on a T-hunt." I've
made that promise to many ham
clubs in talks about aRM-tracking
and friendly radio direction finding
(ROF) competitions. I arsc tell
prospective hunters that they will get
plenty 01 stares as they drive along
with unusual RDF antennas on their
cars.

BUI T·hunling (or loxhunting. as it
is somelimes called) is 10 dB more
adIIenlurous when you're doing it in a
land where persons with rad io gear
are automatically suspected 01 sub
version. Such was the tate of Mark
Oppenheim KD6KO. This ae:tventure
some ham has maca a dozen trips 10
third-world countries as a staff mem
ber 01 Volunteers In Technical Assis·
terce (VITA).

For 35 years, VITA, a non-profit aid
organization, has applied modern
technology 10 meel the needs 01
emergi ng nations . Regular VITA
broadcasts on Ihe Voice of America
result In a steady stream 01 incoming
requests lor informalion and eests
tance on technical subjects ranging
from candlemaking 10 oil drilling 10
digital communications.

VITA stan and volunteers attempt
to maid'! inexpensive technologies to
these p roblems. Computers and
packet radio equipment are cheap
when compared 10 commercial dlgitat
communications methods, so Ihey



COIJr1eous Serv,ce O,scount Pnces fasT Sh'PI>lnq

$8~
each

Yuas.alf NP 1.9- 12
or 1QUiva1erlt.
r X 1.33" X 2.36" high.

i Msintenanee tree. e_lIent
, beck·up~ ",-,Ufca for

alarms. c:ommuniclltiorts
1lQUipnent, I9'tng or
~.c.nbe

uMdinany~

and can b<J IRd<III
cn.rged Iof bog
periods of lime.

i
From RC-1000
Mic ro
Comp uter REPEATER
Conc epts CONTROLLER

ClR<:1.E 160 ON READER SEAVlC£ CARD

CAT. YFM-2

CAU Dax·92QO

1'00 "" $180.001

Thr&lt pror1g
grounded plug
6 IoQI long c:onl

......"" ~les.....,- -pigla' leads.

SPEC'ALl

$200
each

CALL. WRITE or
FAX for 8 Free

64 Page
CATALOG
OUI.side the U.S.A.
send $2.00 postage .

CIRCLE 1$4 ON RE"'DER SEI'lVICE CARD

73 Amateur Radio Today · June. 1994 59

9 Vdc @ 200 rna.
WALL TRANSFORMER

VACUUM FLUORESCENT
DISPLAY

flUbe a lot2ll2SOOllGt
Two rows ol 2Od'Ia...:H<S.
Brigt110'-' $ ITVT1 X 3.$ ITVT1 d'lafaeT8<S in $ X 7 dol
mal.ill Iofmal. On board cPU. driYer and ee-oc con
vertar sirnplW..s hook·up snd intarlseing. Operales on
5 Vde. Displ.Iys 215 dllI..""t ch..I Clers including al·
pIIaIIume<ic and 011>8< . ymboIs. I.SCII conligurabon.
ModuleOII8fal dirnIoRsions: 6 .1' X 1.r X D.r!hid<.

1'Ilaseditpl.". _ a m<tdlloecI !ICII't' I "net frcm original
~;onsbuI as '" as _ CWl lei~ knclion as
tn. oOgi'laIwould. We Sl.CIPly a dltaI hook"14l~
for Iha Pfa-modriied davic:8 whdI. hopetully. provicIas
moat of the intorrn"lion r>acess.ary to us.a the display.

---~-_m. ""."_ ,. ," u o.-- " _.OII
fO Holll 1M' , •• ,...,.,

c_"'n4." ,..........T' ''. f.
......._ ...... _ CNf'" CIte....

..~

5150.95
IllI lll·U$I(

5129.95

._.._._... ........-.._._-_.___ .. , ....- ....._.--_.._--------..._...._...... .._....-._-

. ..., . ... .. ,0...

FLUKE MULTIMETERS

~"',..;~: _"._C'"'l

1S o...v MaNn B"'CK GU...Il...NIH
FUll f ..C IOIlY w...IlIl NTY
wem fO~ fllH C" I lOG

s , •
_ 10 " .>:'0.00
_ . f '.$40.00
_ 17 f l .__.-_ til .,.•_ ,r 111<.•

2120 - 2"' ~' Dwol T,..,. 5'09
21~ . , _ . ~"" 5 _ 1S3!i
' ~ t B -_M. Du.",_ 17<9
, .." --. _ T_ o.oo.r..t s--._r__ ''''''
2' ''''· '_ T>rw T__to. _ .

~s.- " ..17'1322" · _ ' :!OloISi'I __ .-

B&K O SCil lOSCOPES

TM·l000
m.

CIRCLE 194 ON REAOER SERVICE CARD

""0'" "''''0
S2" .9S s n 9S

ElI<:t",nlC Tool l(~

Digilil LCRW'lt!",...
$79.95

. 5o ' <l D9l= o...~._ '.....-
•

,:.;.• • n 40 ' " ,, _
. c 40 ' .. .-,

. Dool _ _

• • • 1 _.-

,,-
$129.00

FI'tqI.I~ COU~\lf

f·,:n,

~=:: $2 25.00. 1 ~ Wl_._- . ...,... ...-
. .... _ l l11Q .. too
" 0'' _

'-_.-,--...-......._~..

Djgtl.ll C.PIu:tl.lnc....
c...,5/i

$49.95._
_ .1fIO.1I_

• 50'4 D9< f.Cll _---

OELlIX SERIES
S·lJ30 2(,I,IHz W I 5-'J,4HOMftI $575

5-,3I!O _ sm

ELENCO OSCILLOSCOPES

-._.....---. z.o... _ '._eo ....1001
• """... _ Of ........ lb• ••••· _

,.....- ..........,_...._ Oot ..- _
... . _ ..-'1lOlOo""' ''''
. ~ "" 4 . _ _- ..

DlgllI' ..uru....l. ' KI..It.T_ 1I>fe_
'yE_.
$49.95.no_ ..~o bn _ _ • _

"2M' In " ~ $55.•

Dlgllll
K"IU....I..$175.00----_.--

f M Receiver Kit & Trainill9 Course

$44.95 U lN h ••

:1-314 Digit Mulllm_
'~.:ItO

$139.00
. o." o=w _..-.---.r .....ou .._u::a_

-c __
."' .......-

".P.p.~ , ,_.".........._ -.._'.
• t " , ~"" <" "'.._ - .~"-,,,.
. _ ,....~ ... _.... 534.95 U1lfilln

AFFORDABLE· HIGH QUAUTY
2 YEARWARRAKTY

STAHOAIItI SERle,
S-'32' 2~SU' 5·13«1~~ l.U5

5-1355 _ _-. ..~rCltl' . TV s,...
. '001 ...-..,. . 2-""'0_•"' e.-- .~~.......T_.~_-...
.. CRT _ 15-1.""'I'l
.~-. ...

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1-800-274-7373

 •

T....mo. Il16o I(~I

....~c....
.....n 11,,110

_ _ ... S2U S

1dI_ 1liI
_ ..... I 'I IIS

$14.95

WE WILLHOTBEUHDUSOI.D C&S SALES INC
"~!·." .c " I "" ~ , or","S"" 'l'IIlOSUlOOO DE ERflEl O .. MIG . l
, Irs . .. ,·"", ... . 101;~llOf; . 11011\"~ 1I0
'~O"fS IMe l ., L, cOP, S I Ml: T!~,



Photo C. The offending Signals were Ming fransmined from /he aitpOft 10 lhis
small yagi, halfway up lhe tower in down/own Freetown.

Photo D. Thomas Karima. II Nrc /elecommlJfliCations engineer. changed the fre
quency of the airport telephone link with help from VITA.

KD6KQ decided to do some signal
analysis first.

'Wittl the service monitor. I took a
look at the spectrcm," he went on. "I
saw all sorts ct interesting sidebands
and other activity that was not sym
melriCal at all. I tuned in some 01 the
sideband s and I was able to hear
things like eiaJ tone, busy Signal, and
people talking. Aha, II must be a tele
phone linkl II's probably communicat
ing with something on this side of the
bay. I tun ed around the band an d
down at around 41 2 MHz I saw a sim
ilar emitter. I peaked that up on the
beam. and it pointed to a huge tower
in the town center."

Just Like 007

Thinking he might avoid a trip to
the ai rport. KD6KO dedded to chedl
out the source of the 412 MHz return
signat. Was it really coming from the
big tower? This meant ROF lng In
downtown Freetown, which was sure
to arouse suspicion.

'We ended up taking a tenonst ap
proach to DAng: Marti continued_ "In
most 01 these countries. il they calch
you with anything more ad vanced
than an AM radio. there's always a
chance they'y think you're some sort
of spy and you'. go directly to jail. So
we would partl the car. look around ,
jump out. put the an tenna out on a
stick, spin It to take a bearing. and
throw the stuff back in the car real
quick. The whole proce ss took less
than 30 secouds eaet1 time.

"We didn't have a map, but the
tower was easy to see around the
Iown. Sure enough, our ROF antenna
always pceteo to a little yagl on the
side ot th e big structure. The yagl

was aimed toward !he airport (Photo
C)."

Back at ee NTC building. KD6KO
discovered that the man in charge of
the local phone system. who worked
only two doors down the hall from
9l1YL. had never bothered to notify
he r 01 the installation 0 1 this UHF
phone link. Accord ing to Marti. "The
airport transmitter was emitting a 2
MH z-wide analog T- 1 s ignal, wilh
si debands every 350 kHz, at Jus t
above 430.0 MHz. inside the amateur
band."

Pointing out that sidebands 01 the
sysJem were Interfering with bolh the
UOSAT-14 system and the 430 MHz
ham band, he pressed them to QSY
the link, ollerlng his techn ical ser
vices. There was a delay while every
ooe wailed lor an important offICial to
return lrom the countryside and make
the Hnal decision. Meanwhile , Mark
went Into the helpin g-ham mode.
-9L1YL ha d a slightly i ll Swa n
transceiver that I volunteered 10 re
pair lor her; he said. "U's amazing
how last things teu into place once
that radio got Ibed , II on ly took us
about three days to go out and QSY
the link.

"I made a couple 0 1 trips to the
mainland 10 swap cards and reoonfi9""
ure the system (Photo 0 ). Airpo rts
are usua lly pretty strict about their
communications, so I ligured that
they would only let us yank the link
down In the dead 01 n ight. As it
wor1l.ed out, we we nt out the re to
swap some modules and they look it
down right al runcnurne. Th e only
problem we had was mat the audio
baseband board decided to fail at the
same time. but we fixed that easily."

A heart-pounding T-hunt is not an
evel)'Oay adivity 'or VITA volunteers,
but they have plenty 01 interest ing
challenges. "I'll do anything in a
developing country: says K06KO .
"It's a lot of fun, despite the draw
backs. VITA is looking for people who
don' t mind going 10 li llie-known
Afriean countries and places that are
cosemee, like Pakistan, to install ra
dio communications equipment. You
need both technical know-how and
sen sitivi ty 10 local conce rns and
customs."

I! the idea of elecl.ronlc aetventures
In remo te co rners 0 1 the world ap
peals to you. call VITA headquarters
In Arlin glon, Virginia, at (703) 276
1800 to get a VITA VOlunteer pack
age. According to KD6KO. "The best
person to talk to is Eric Rosenberg
WD30 . VITA will send you a tong
questionnaire. You che<:k all your ar
eas of expertise and then your rue
goes Into the computer lor matching
with upcoming assignments."

In Othat News , , •

Judging by my mail. unl icensed
operation In our stateside VHF bands
is on the increase. etten by young
people us ing nano-nerus. For In
stance. Paul Plasters WA3FFL 01 the
Roddoo::l (Illinois) Amateur Rack! As
sociation w rote to te ll how he and
mree others (N90TC, N9VGE, and
WB9VLK) traCked down a would-be
bcaocaster who delighted in making
philosophicat pronouncements to no
one in particular on a local repealer.
This pirate used a number 01 onerenr
names and callsigns,

Pau l wrote , -o cr local fox hunls
have given us a 10 1 of experience in

ROF. Our group uses several different
types 01 gear. as no one type is right
for all cecescos. Unlortunately. the
search was hampered by indignant li
censed hams who put carriers and
tones on top 01 the bootlegger, in
creasing the difficulty 01 the hunt "

Upon locatin g the hou se Irom
wl'lich the sigr-ats were emanating,
two 01 the hunters went to the door
and aske d the mother i f she ha d
a son whose hobby was radio com
municat ions. "Upon receivin g an
affi rmative answe r. we asked if we
could come in and converse with her
ancl he r husband," Paul continued.
"They said they had no idea that wtIat
their son was doing was illegal. The
tatne r had purchased the handle
talkie from a ham radio dealer in an
other state."

Several HTs had been slolen in the
area lately. so just to be sure. they
checll.ed the serial number 01 me ra
dio. Then they explained to the par
ents the possible repercussions 01

conbnued bootlegging and told them
about Ihe d ub's meetings and license
classes.

Let's hear how your club has dealt
with unlicensed repeater users. What
methods do you use 10 get repeater
users to discreetly cooperate during
the hunt? Once caught, should boot
legge rs be welcomed at meetings
and encouraged to take eceree class
es? Have - retc rmec' bootleg ge rs
gone on to become good hams In
your area? Write to me at my Califor
nia address or send e-mail to Joe 
Moell O eup .portal.COm (Internet) or
75236,2165 tconcoserve). My pack
et addre ss is K0 0 V @WB6 YMH .
ItSOCACA.USA.NOAM. iii
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HAMS WITHCuisSk~d

Photo A The kids love having Ed join us on the CO All Schools net on Tuesdays
and ThufSdays.

caroh! Perry WB2MGP
Media Mentors. Inc.
P.O. Box 131646
Staten Island NY 10313-0006

Driving The Point Home
After 14 years of being actively in

volved with training youngsters in ham
radio dasses and with recru iting peo
ple 01 d ages. rye come to view ev
eryone as a potential ham. Therelore, I
really shouldn't have been surprised
about what happened with one 01 our
school bus drivers. The loca l Staten Is
lane! newspapers loved this slory anc::l
gave it lois of coverage.

Ed Pedersen. is a 59-year-old O"iYer
IOf the PiOneer School Bus Company
at Intermediate SChool 72, now has a
new perspective on school and a new
relationship With his young passen
gers. Ed Is atten ding a class wi th

"""'.
Ed is tne bus driver at Ihe slot

where I have bus duly every afternoon
at dismissal lime. We began challing
one day, aocl Ed asked me what sub
ject I laught. (A lalal question to ask
mel) When I told him I leach amateur
radio to slxth-, seventh-. and eighth
graders, he became very eltCited. He
told me thai he always hears the kids
on the bus talking about the fun things
they do in that class aod he was curi
ous about it

I gave him an overview of what I do
with the youngstBfS in the radio class
es and I invited him to atteoct a sessco

of the CO All Schools net He came in
one Tuesday anllfnoon and lislened 10
me children speaking to ULner radio
operators in calilomia and Texas. The
sncents totally accepted his presence
and explained all the goings-on to him.
Ed said he loved it, and asked if he
cou ld allend the sessions when I do
the net on Tuesdays and Thursdays at
17:30 UTC on 28.303 MHz. 01 course,
we gave him a standing invitation.

Ed is a retired manager lor AT&T,
and has some background In commu
nications. He said he really got inter
ested In a mateu r rad io wh en he
bought a boat with a marine radio. ,
just l ind il lascinating; irs a sma ll
world'. you know: said Pedersen, who
was th rill ed when he spoke with a
teacher Irom the Navajo Indian Heser
valion in &10 valley, Arizona, during a
recent class. Ed told me that he had
~st finished reading 8ufy My Heart al
Wounded Knee and lhat he got new
insight inlo me Indians and what lIley
went through . He spoke with our net
contact, Gary Ragsdale KB7PXI, atme
reservation and thoroughly enjoyed Ihe
radio co ntac t. He was really over 
Whelmed When his first a SL card ar
rived trom Gary.

Imagine what a kick it is lor me to
see Ed's collection of OSL cards (he
now has half a dozen ) hanging up
above the side window of the bus. Ev
ery lime I come out to bus dUty, Ed
can 't wail to tell me what he's been
studying and how much he's enjoying

•

sharing his experiences with his young
passengers.

Pedersen jokes that he's '00 old to
be a student - He admits that he's tak
Ing notes during ee progtam and buy.
ing books to~ him prepare IOf lIle
FCC Novice exam. He showe<I me the
stack or code tapes and ecense manu
als he keeps under his seal on the
bus. Whenever he gets a lew minutes.
he sndies. He lold me that he has giv
en away al the other reading material
he used to keep on the bus for the
limes when he'd be parted and wailing
for the kids 10 come out of school.

The children and I are deHghled to
have Ed as a regular member of our
class when we do me net. From Ed's
point 01 view it has given him a rare
opportunity 10 see whal is going on in-

1

-

side the school building. "II's a very re
warding program. II's an eye-opener
for me because as bus drivers we
don't reajze what is being done inside
the sceccas. You can eaSily see how
inter8Sled the students are in this pr0

gram. You don't see IIlaI in too many
classes' said Pedersen.

Ir s really lunny to see me kids run
ning to Ed's bus 10 see what new aSL
cards he's got hanging up. The cards
are the common ground he shares
with his afternoon passengers who. he
said. board the bus and talk about ham
radiO cess wilh him.

The moral 01 the story is 10 always
be ready to enlhusiastically talk about
ham radio to anyone who will lis ten.
You nev er know whose nre you 'll be
instrumental in changing Iorever. Ii1
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Photo A. USing the SoIarex MSX-10L and the Baclcpacker 1/ in /fie woods_ The
sea led gelled battery provides most of the power.

_QRP

Michael Bryce WB8VGE
2225Ma~NW

Ma$$ilOn OH 44646
Wire down the lumiture and wa rn

the neighbors! The second prinling of
the HW-8 Handbook is tlnished. Ever
since me 'Irst run sold out In the late
part of 'st . I've b&en lelling everyone
I'm going to reprin t the handbook .
Well, aller miles 01 wa lking up and
ocwn I-n , I flnally picked up enough
aluminum cans to finance the second
print run.

What'5.nslde?

The HW-B Handt>ook is l illed wilh
modi fications for Ihe HW-8 and the
HW·9. Th ere are on ly a handful 01
modifical ions lor the HW·7. In teet. If
you're looking lor a modification to im
prove the receiver in the HW-7, it won'l
be in the HW-B Handbook. Nearty all
the modil icatlons cover me HW-8 and
meHW-9,

Since this is only a reprint, no new
modifications have been inckJdeO. So,
if you have lhe firsl HW-B Handbook.
there is no need 10 gel lhis one.

The price lor the HW-8 Handbook Is
$11 , including first class shipping 10 all
01 North America. All others add $4 lor
air mail shipping, You can get your

Number 19 on your Feedback card

Low Power Operation

own copy by dropping me a check with
your name and address. I would nol
wait. 100 long, cny a Imited amounl of
c~ 'es have been prinCed. They wonl
Iasl very long. Perhaps clown the road
I'll get enough new modifications lor a
new version. SO, If you have a modifi
cation for Ihe HW-7, HW-8, or Ihe HW
9, send !hem my way.

Everyone knows by now, Heathkit is
no longer In the kil business, Howeve r,
you mighl be able to get a condensed
operaling manual and schematic for
some 01 !heir figs. sece !he schemal
ics are copyrighted by the Heath c0m
pa ny, I was unable to repnnt the
schematics for lhese tnree ORP rigs. I
sent several letters to Heath asking for
permission, bUI never got a word back.
Ohwell!

PacifIC Cfnt Bicycle T,.II

Bil Paul KD6JUI of San Malero,
cautcrrna. senllhis in. He's lOOking lor
some ORP ccotects along lhe bicycle
trail with other ORPers. The bicycle
lour lrom fast SlJrnmer sounds interest
ing. Here's Ihe nol:e I received lrom Bil:

"The we ek-long July I rip involved
four hams and one non-ham, and cov
ered aboul 400 miles along mounla in
ou s pa ved and unpaved roads be-

tween MI. Saini Helens, WA , a nd
Crescenl lake, OR. The four hams,
Guy Hamblen of Troufdale. OR. Dan
Arbogasl of Corvall is, OR. John Tal 
slad 0' Monebello, CA, and organi.le r
Bil Paul of San Mateo, CA, operated
CW CAP on 40, 20 and 15 meters and
used 2 meier HTs . Sola r cells were
used to charge batteries during each
day's rlde. All contacts were stateside.
wrth lhe exception 01 one Finland con
tact on 20 meters using a tree-hung
ground plane.·

"The upcoming ....eek-Iong l rip wi ll
be in July or Augusl 01 "94 and Win be
gin at Crescent Lake and will include
Crate r Lake, Ash land , and Siskiyou
Pass, OR, and Horse Creek and Calla·

han. CA. The lrip will end nea r Mt.
Shasta . Th e tour will primarily camp
and ecce out.'

An y experienced bicycle louring
folks who are hams are inviled 10 join
the tree tr ip . For more information,
write 10 Bit Paul KD6JUI , P. O . Box
5183, San Jose CA 95150.

Bicycling and ORP ham radio seem
10 be quite a ccrremeeoo. Thanks in
part 10 the low weight of Ihe rigs and
lhe small amount of energy required 10
operale them. you can throw a ORP rig
in the side bags of your bike and not
even nolice irs there.

A sotare x MSX· 10L Is an ideal
source of solar power for any bicycle
QRP attempt. II's small, aboul the size
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Wayne is mad as hell ...
...and he doesn't want you
to take it anymore!

Declare War!
On Our Lousy Government

Fed up with the mess in Washington?
The mess in your stare capital?
Poverty, crime. our railing schools?
Wayne Green has solutions.
C l ever solutions.

Wayne Green 's uniquc reasooin!\ is irnriguing 
~enlk l iPtUul. Whether you are horrified by hili pro
JlO!"lls or you embnce ahem, II is Impouiblc 10 ig_
nore the ba.~ic lesson je presenlS; II is time 10 bring
10000ic - noI CffiOlion.~ - 10 bear on America' s dilem
mas. His spin on A merica in the 90's helps us to un
derstand how simplc the Sttmingly complex issues
are. All ittakes is looking al them from an crnirdy
new vic...poi rn,

Now l u ilablc in one complete volume, D« /arr
War! is full of thoughI provoking idca.~ and sotutions
10 some of the most di fficult problems facing our
eounlJ)' today,

Regular price: $ 12.95

Special For 73 Readers
00Iy-$10.00

(plu' S3.50wipping &: handling)

Order Toll-Free: 800·234·8458
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Ii P~OD"'I;TS
P.O. BoX JlioII
L lk....nu.o, l'oJI e.. lI'
'lIJ..J2!t~ lAM ·' PM

..AX ...~2!t....."

The ZAPPERis an
awesome Answer!

This magic-l ike lillie box activates any radar
&1MJr \I,i/Un 3ArJ I mik. WIICb the brake liglws
come on the speeding sports car that just flew by.
Keep those speeding big trucks from eating your
OOmpef. The ZAPPER is al((jHz arnaIcUr lJan!imit
Ier th: size ofI cigarttle prl.~ (Ill 9v battery.
Compbe wilh IOOlI game 'Trolling for Tailigm·.

$4995
Built &tuned only Plus$5.00 S&H

TRANSEL
~!E~!~

123 East South Street
Harveys burg , Oh 4 5032

1-800-829-8321
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diode on the panel side of the LM3 17
is to prevent damage to the regulator il
you connect the panel up backwards to
the regulator, A Schottky diode would
be the best eecce if you have one. If
not, then two 1N4001 diodes in parallel
wiN WOfk just about as well. A Schottky
diode rve been usng in several diner
ent circuits is the 3 amp lN5821.

In either applicafion. you'll need to
use a smatl heat Sink on the regulator,
The maximum current lor fhe LM317 is
1.5 a mps. provided you can keep it
cool enough. The MSXP10l will pro
duce 700 rnA under lui SlrI.

You can also use this circuit to alloW
the solar panel 10 ccerae a sman load
directly. If the load is not a battery, you
can eliminate the diode and thus gain
a li llie bit more voltage /ro m the
LM317. Solar powe r direct without a
battery is a cha llenge even lor a CAP
er. Imagine getting OXCC willl solar
only, no backup!

Adjustmeot is simple. Connect up
the sola r panel, or a power supply ad
justed to 16 volts, and adjust the trim
mer lor the voltage required at the out
put. ThaI's an there is to it. Mount the
Ci rcuit in a suitable OOK and you' re
done. II you plan on usng this circuit in
the OUlbaclo:, you should seal the entire
perf board. I've used hot-melt glue and
have had no trouble with it. Or, you
might fry some liquid casting plastic
available l rom larger hobby stores. sa
con RTV would also work In a pinch.

Nelft month, I' ll have some mod
mceneoe 10 several pop ul ar QRP
transceivers. Ell

+
To battery or
oad

makes this simple to accomplish. You
can either set the LM3 17 as a constant
voltage source, or configure It for con
st an t current. The cons tant current
configuration works well with NiCd bat
teries. tn fact, MFJ uses the lM317 as
a consta nt ev rrenr source in the
rechargeable battery pack lor their
O AP rigs. Figure 1 shows the LM3 17
in a classic constant voltage regulator.
Notice the extra diode on the output of
the regulator. This diode prevents the
battery l rom discharging into the regu
lator at nighl or when there is not~t

to the LM317. This circuit does not pre
vem overcharging 01 the battery! The

00. tn mosl cases. the common gelled
lead-acid batte ry is the best croce. II
your're planning a long trip with an
ovem'£jht stay in a hotel, then a small
sc -ccwereo cha rger lor the battery
paclo: is worth having. You can top 01
the battery and give it a slight equaliza
tion charge, too.

000'1 lorget about the batteries for
the HT, too. It you plan on touring very
far, a 2 meter HT is a very good idea.
Since most HT eauenes a re nOl 12
volts. you have to either have the c0m
mercial auto charger plug or a home
b rew regulator.

An LM317 adjustable reg utator

Mount on heat sink

Figure I . The LM317 in a eesse constant voltage regulatOf.

~. amp In Out 3 amp
•• LM3 17

put from
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+
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>-
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/ 7 output
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M
p
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Of a Sheet 01 legal paper, and very
lightweight (less than a pound) . The
MSX-10L is also very hardy. It can take
quite a lot of abuse and still generate
power. I supplied Bi Paul with his So
lareK MSX·l0L and he has found it
wo rks acne well during a bike trip.
There is a hole in each comer so the
panel can be held in place with a
bl.Jngee cord. Of course, the MSX·10L
is waterproof! The MSX-10L is $145
from my Sunlight Energy Systems
company. Send me three slamps and
1'1 return a short-term catalog.

Batteries are heavy. so you have to
have the maximum capacityfweight ra-

Why buy a TNC?
PCHFFAX +PCSWUI79.00

SPECIAL COMBINATION OFFER

Software Systems Consulting
615 S El Camino Real, San Clemente, CA 92672
Tel:(714)498 - 5784 Fa x'(714)498 - 0568

ROSS DISTRIBUTING
(208)852-0830

No Frills - Just Low Prices
o..-r go:w -.. ....... In $oct.

C&I", wroe

Today (206}ll52-0630
FlOSS Ol STll IBunNG COI.lPANY

70 S ~$O'...._I<t~
_ T...-I'n... ..2 .......,.. CIooe<l s.& s...
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"""SYNTHESIZED QRP CW TRANSCBVER KIT

"'~''' BE~,c..& Tr. "",,,~ 7~2-3f", . s.W' .r

• MIL QuaIty satcrMlltd PCB' , Eldrudocl AI. ChaniII
,~. K.....118 P MInIaI • (lUAAANTEEO TOWORK

Thg BEST Receiver The BEST T1!In§Ctlirer
• ~sr.;.S9IIl RCVR, • 100 ......lto 5W lM
· s. 'wtr Q,J,.v. l!lc11 ($oN) 1N • FlUQ$(.tIo.Il-il....
• T.... toO HlItepI.FlIf 4-500 Hl • ~i..""'R-rN:r.

- RAVE" REVEWS -..,-,.vaca ook 7J' .
... 1l<IOd.. 1o fClIIiS thIJ ClOt . . 'World Raao'

• TlleidNI r...... rig. juIIldd K.,., Pow. &Anlem. .
20. XI. 1If«II.£lfR KIT "~.,, $2lIU5
QItionaI~, Spoed K.,.... Kl ... . $ 39.15
~ To Ofdof Cal ~
..... S & SENGINEERlHG ~
JlI~'''''l JlfllCiMlr "~ In.(l l-nIoJ

$85

SPECTRUM IIfTERNAnONAL, INC.
Post Office BOll084, Dept. S
Concord , Mass. 81742, U.S.A.
Phone: (508) 263-2145
Fax: (S08) 263-7008si

Shipping.' FOBConcord. M.Jss,
Prices subject to chang~ without nouce.

>1 aEI

1691 MHz loop-Yaui Extension
model 169HY-XTN

1691 MHz Weather
Satellite System

1691 MHz Pre-amp.
model TS·1691·P. Amp $250

1691 MHz Receiver
model TS-1691-Recvr $450

Decoder Board & Software
model TS-VGA·SAT4 $349

l ow loss (microwave) Coaxial cable (65ft)
with connectors.

model teat-coax ass'v $65

Track II Satellite Orbital Program. Tracks AU
satellites, work! map, print out $99

1691 MHz loop Vagi Antenna
model 1691-lY(N) $99

Dencnstratlcn Disc (IBM-PC VGA compalible)
of signals recorded from WX-SAT system. S3
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PholO A (110 r): John Fol(. M.D.. W82UB and Barry Lankford N4MSJ operale
from John's ATV studiO. The stuclo offers a variety of specialll1deo and lighting sf·
lects and has many 01 the features or a oommercia1 TV instalaHon.

Arv
Bill Brown WB8ELK
do 73 Magazine
70 Route 202 North
Peterbaouph NH 03458

Rocket City ATV
Soon alter moving 10 lhe Rockel

City (Huntsville, Alabama). 1decided to
check out the local ATV repeater and
see what kind 01 activity I could l ind.
One 01 the more active AlVers. Or.
John Fox. WB2l..LB, invited me ClVllf 10
his station to parl iclpate in the weekly
ATV net.

As I approached John's house. I n0
ticed thaI he w ed In a geodesC dome
(deSigned by his wife Dolis). I had a
leeling that I would soon be visiting a
very unique hamshack!

ATV Studio

Harnshaclt is nol lhe word lor John's
operating area. II really should be
called an ATV studio (see Photo A).
Looking very much like a commercial
TV studio, John's spaciou s r errenecx
allows him to produce a variety of visu
al eaece with rows of overhead lJaell.
Ighting that he can i'ldependently con
trol. On the right in Photo A you'l see
his large 33· inch RCA main viewing
mon itor (reception of the Local K4BFT
ATV repealer is shown). Above this he
has IWo smaller monitors: one lor pte-

Num_ 20 on your FMdlHlek c:ard

Ham Television

viewing his special enecte and one dis
playing his transmitted video.

Two camera positions can be select
ed: one aba.te the viewing monitor. and
one located just 10 the right 01 the main
desk lor close-ups. He can select spe
cial effects or switch camera views with
his Video Toaster program running on
the Amiga 2000. In addition, John has
another special enects unit (a sana
soniC WJ-MX10 AN rniX8f) that also in
cludes a time-ea5e corrector}. On the
wall behind his chair, there are a series
of sliding colored backgrounds that al
low John to change the visual effect.
One panel is a solid blue color and al
lows him to perfocm a variety 01 cteo
rna-key ovenay effects. When Sitting at
his main operaling position, he lookS
Just like he's in a TV newsrooml

John became interested In visual
corrwnuniealions after wooong SSTV.
He st i ll is act ive using his Robol
12OOC. He is also quite active on Ihe
HF bands as well as the OSCAR satel
lites. His equipment is nestled neal ly
Inside a custonized operating console,
allowing him convenient access to just
about any band or mode, and to a van
ety ol~ers.

The VIdeo Willi

In a wi ng a ltached to the main
dome. John took me 10 see his video

wall In lhe room next to his hamshack
(see Photos B and C) . Iwas presented
with a wal lui of rrutli-standard VCRs.
TV sets and monitOrS neally stacked on
shelves. Shortly after becoi ning active
in ATV and SSTV. John thought it
would be great 10 excnange videos with
ATVers In other parts 01the world. The
problem is thai lhere are a wide variety
01 v ideo standards. Aller a lot 01
searching, he found several mulli-stan
da rds VCRs that coulcl play back and
record In PAL and SECAM. Since as
sembling his inlernational video wall.
he f1l9Ularfy exchanges videotapes wilh

ATVers Irom Australia (John Ingham
VK5KG), New Zealand (MIke Sheffield
Zl.1 ABS). France (Gerard Letrou) and
a variety 01 others around the WOl1d.
John considers his pair 01 Panasonic
AG-Wl-P mu/li·slandard VCAs to be
the most v ersatile since th ey also
transoode from one standard to anolh
er, He can eaSily play back an NTSC
tape on one machine and record in
PAl or SECAM on !he oltlef (convert
ing !rom PAl or SECAM to NTSC is al
so possible). John has two other multi
standard VCRs without lhe transcoding
capability {National NV-G5OOEM and a

1__T_po )
_ eoo..,,,,_ R 'I " .

- ---

~=~t..."..... No DlhoT IiIowy
"1" I Iioo-.."'_.........- i.~ ....._-,.
r-_IL ''''''''''''

~"'"'-.,_ ...
_100 .. _ - ..
..-""_~' ''''.. Il~ .
500 _ .. .. ...._ •• - ....,,"" _.r_, "'linn'

.... "'.,---
QSOT__ I_ - · ..

....-.. .-- -• 1_ ~

~--........ -, - ,.~::..-~
...._ .• ""'- .. 1oo_ 1lno",. w_

-Do h ' '"'QSO....._--- ... - -.....,.....
- "" '""-or •- - - • .,... ,_....... . ...::.,- I ....· n _

1 800 483-3973
( I llOIGl:D DX7J)

QSOSoftware
2081'M1ndgt W. y

Kennm= PAI9~

• R.ms on IBM romp8libln or ~lKlntosha
• Prot...... . ~ .ullab~ r Novltt.
Terhnlrt.n ~.C_ T kiaa,~
Ad nItC'l'd and (;xlra A kar .... u ......
u _dl .. CGlIlIMrdal Rad>oId~p""" . nd
Comm~n:lal Radar End_ till. t :a.:h
progr. m sold RpMra t.ly.

• W....... oolth 1M t ntin: quallon pool. or
Jl lldyqu~ . olomalkally stlKlal bJ
!lot Pf"OS"&IlI froa y...... ~

• C.rftftl QunIloa Pooh f7A:=~:::;;;;;-":=:'::1..·Indlld.. tlln Kl'ftn t:raphia, txplaDlllions
on .ppropria lt qlll'StiOM . nd, lMllht IBM
Vtnion, . pop-up .,.lcullltor.

. Lop N olliplt Jluy -'ona ..... 11I10..
nsuml.., a la )altr dIM. Rd:1I'" 10 '"'""
miswd q-.tions I'daind..
• C~I'" randomly f:"Itl'tMod ......plt _
on·ll~ or prin ltd oolth graphicli on
EpsonltB!'tI or Macintosh prln ttn.

• Pvblk Porn. in Morw codt tutor ..
IDo:I\lckcl .. nq_ III all txt... dlar,re.

/
I

GETTHE ATV BUG
New 10 Walt
Transceiver
Only $499
Made in USA
Value. Quality
from over 25years
In ATV...w60RG

Snow Iree line 01sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need lor local simplex or repeater
ATV, Use any home TV camera or camcorder by
plugging the corroositevideo and audio into the tront
phono jacks. Add 70Cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - ~'s that easyl

TC70·10 has adjustable >1 0 Wattp.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4·11 0 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5)[7.5x2./ aluminum box.

Transmitters sold only to uceneec amateurs, for legal purposes,
veri f ied In the latest Callbook or send COPy 01 new Wc:en&8.
Call or wnte now tor our complete ATV catalog
inckJding downconverters. transmitters, linearamps,
and anlennas for the 400, 900 & 1200 MHz bands.
(818) 447·4565 ""' ..~"30........ VIao,IIC, COD
P.C. ELECTRONICS T_ (WooROj
2522 P...on lane .....c.di. CA 111007 "'rpnn(WBIYSS)
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Photo B. The video viewing room features an s-toot projection TV screen and B
three-gun Chromalux video projector. The videotape scene shows a newscast
describing John WB2LLB and Barry N4MSJ (I to t) operating during HurriCane
Andrew.

Photo C. John's video wall contains a variely of multi-standard VCRs and TV
sets that can view and record in PAl.. SECAM and NTSC.

Philips VR6843I561. He also has three
multi·sta ndard TV sets and monitors
(SONY PVM-1270Q . Grundig P37·
342/90 and a SONY KV-2032ME). A
couple 01 regular NTSC VCRs (both
VHS and Beta). video disc players and
audio equipment fin up the rema ining
shelves.

As John started 10 play a tape from
Mike Zl.l ABS. he said 't.ers walch this

on the big screen," He pu Red down an
80-1001 diagonal v id eo p roject ion
screen and f ired up his Chromalulf
three-gun AGB projection unit hangIng
from the ceiling In the back of the room.
I was truly in video ceracaser

Hun tsvi lle ATV Activity

Every Tuesday n ight at 8 p.m..
ATVers in the Huntsvile area meet on

the K4BFT ATV repeater located 1.000
teet above the c ity on M ontesa no
Mountain (sponsored by the Tennessee
Valley ATV group-TVATV). It has an
Input on 439.25 MHz and output on
421 .25 MHz (horizontal polariza tiOn).
They usualy use the 145.33 (-600) re
peater lor voice ccoenneuon during
the activ ity night. The ATV repeater
also oilers a to uch-tone activated

Doppler weather feed which Is lied in
from the IocaJ TV19 weather COfTllUI8r.
John and I worked some or the more
active ATVers during my visit; W4WAD.
WA5K RG, W3PM, KK4HF. N4MSJ .
KE4ECM and N4GT. 10 name a lew. II
you're in the area on a Tuesday
evening. give a look lor !he repealer;
at times as many as 20 ATVers chec:k
O. III

, ;

a

rn:t'
: i I · I·
i I I I

l i,

Qrde, HoIline
801373 8--I~ 5

$36.73
-to $6.00 S& H

(SC RES. S"Io SAlES TAX)
CHECK IN ADVANCE OR C.O.D.
ALSO AVAlLA8LE IN 220 &. +CO

QS£)
-s.n.c..1t.__ Fa< 0.... s...:c-.

1,1 (lI03)2'9HUS PO,SOOC3461
_ t· IIOO-722·.1 1o¥Io_ .SC2951lModel 9209.-

THE FAMED 2 METER
Also the ultimate for scanners bcb 10 1300 MHL

A. S. A. 9209
+9 db Co-Linear MMultiWave- Base
Station Doub le 5/8 over 1/4 wave
delivers Up to +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up to 1-112" . 2 Meter Base
Stat ion 10' length.
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BackPack Solar?
10 "'all DcsenSlo<m pond is
oUJe of ""'"" 13 lIlllg&line. ~id
lib. and de1M~6OOmA for l !v
~I or <hfe:g opentno.. bag.h.
SoI;.{ ...nb DOd- 10 brat. So
rugged Uncles:- ......, th is for
spot... cornmull>Clllio:;lm and ponable
repc.aLcn ill Dcsc:n Soonn.
Ready 10 _ . SI69, Add S5 S&.H. Info $1.

SPY ON THE EARTH
See /iveon

your PC
. what

:~.. satellites in
.~. orbit see
Capture live breathtaking Images ollhe Earth tor run or
profit 'II'iIh lU~ softwa"e and IIwdw;w packaoe Ihat
does it all. Trldl, capture, lispla" zoom and Iflalrze
images cirectfy '-om 6 or me... environmental satelflles.
ColqlIeIe Eanh stab:ln package indLde5 anlenna. LNA.
sateflle IIlce ..... oerraliAlor, A·D converter and so!I'd"e,
allor only $399 plus $25 shiRling. For FREE Intorrnalion
Iog-on 10 OIJ" I:IJlletin board anytime at: (71B) 7-40-3911 . For
information byma~ send $5 (includes derrl:l disk).

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.

Hollis. NY 11 423 TeI.718-468-2720

SERIES MODE
Powerllne surge protection

• EFFEcnve- required protection lor
interconnected or oelw()r1(ed eqlipment

• REUABLE-- noo-sacrificial design
• SAFE-- Uses no MQVs
Award winning Series Mode technoloflJ
eliminates the deslnJclive energy 01 surge voltage

11'111 surge a.rrlnt!

Can or write lor fiji details klday. Ask about your ham

operatorl dubdiscounL
leroSul1le Inc.

944 Stale Rt 12 Frend'ltown NJ 00825
(908) 996-noo FAX (908)996·ma
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~Vlll~ Syrnms

I IS StNllUn SI. , 7
Chermlford, MA Ot 8H · 1B2 ]
(508) 2$6 6907
e-mlIiI, 1uI'~C!l .o<1d.Jt4.cam

doesn't have to be expensive anymore!

Speak To The World

Amateur RadiO language Guide I

Slow Scan TV

o HundrKlS 01 prl lll8el. eSPeCiallY tor me/\am redkl ope'alor
o Vol. 1 •F~. Spanish. Germat>, -'-'>ese. PoIWI
o Vol. 2 • Swedsh. n.Ilen,~. CIolman. NoI.........'
o Vol. 3 . ~.o..tI.Czech,~.~

o Vol. ... Chinese, Duti:h, F....~~
oVal. 5.~. "'-be. P1"'.hO. Tu_. • ob
Send$l D.PO'~ U.S.•$12 0UlMle U.S. to:

ROSE. P .O. eo. 796. Mun<lQ~in, 116OO6G-0796

E•..,. day m"", """" on: enhancing l!Iei, oomm"nicI,i"" by u, inS
~, )oifl .... fun and '" w.... yw·•• b<en mi";"lI.

~c-.SSTV"-."" n'. S2J9.9'I__'" _._0\).,_.._._......
_.WO--lIOI- _".CU...e-I " ...__ ...--
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Pha ro A. Microwave TX·RCV PC boards showing the inlefCOflnections between the boards (S88 rext) .

145152 PLL (Phase-Locked Loop)
chIp and phase locks the oscillator at
2.620 GHz With +10 dBm of power
output. The PC board is no bigger
than a pack of cigarettes. For opera
lion it requires a +10 VOC input and a
10 MHz reterence osci llator as its
system clock. Supply mose two sig
nals and the PC board functions. The
10 MHz needs to be of high accuracy
lor an accurate microwave Irequency

""'put.
The oscillator is a microwave et

electric resonan t oscilla tor (OR or
ORO if you prefer). with two stages of

plier splilter board wirl be addressed
in next month's cofumn.

Olher possible combinations in
dude: 5760 MHz-145 MHz IF. LO of
5615 MHz. or 112 thatlrequency is
2807.5 MHz. (I hesitate to mention
that possibility as I have not tried this
upper frequency combination out. I
only mention it as an exper imental
eocee to try. It's certainly OK as far
as the math goes.) Will the OR (di
electric resonator) go up in lrequen
cy? I am nol sure. In any case. ifs a
numbers game with the IF Irequency
and step size (2.5 MHz) as variables.

Let's take a look at the basic syn
lheSizer unl!. It uses a Motorola Me.

" You may be asking,
'What can I use an oscillator for at

this frequency range?' "

OSCAR work operates at 2400 MHz.
These frequencies offer several pos
sibilities for IocaJ OSCillator conversion
schemes using a 2 meter IF system .
The syntheSizer Is not limited to lhe 2
GHz band but can be used on other
harmonic-related Irequencies as well .
It might be possible to re-con figure
the multiplier to multiply by 4 and use
the osciUalor and multiplier to form a
10 GHz local OSCil lator. (A 148 MHz
IF. LO lrequency of 2555 MHz. times
4 ,. 10220 MHz. An operating fre
quency of 10368 MHz-1 48 MHz (IF) ,.
10220 MHz.) This aspect or the mum-

NOIlnaIIy. surplus esemetcrs coyering
this frequency range are difficult to lo
cate due to low ccmeretat activi ty.
Photo B shows the eeere oscillator
PLL synthesizer PC board. Photo C
is a dose-up of just the OSCil lator Cir
cuitry inside the shield compartment
on the same PC board.

The unmodiried synthesizer board
provides a rrequency output 01 2 .620
GHz at +10 dBm. As I said. materia!
lor this frequency has been diffiCult to
obtain. Recent upswings In activity
wi th OSCAR satellite operation et
2400 MHz has started a burst of ac
tivity. Historically. weak signal work Is
carried out at 2304 MHz and satellite

GaAsFETs could be destroyed U only
positive voltages, or positive eercre
negative bias, were applied. See
PtloIo A lor a look at the system's PC
eoares.

AlmoS! all PC boards use MGF
1302 Milsubishl GaAsFETs. The ex
ceptions are the IFs, the local cecne
lor, and the power supply and trans
mitter. The FETs in the transmitter are
MGF-1423s and K25 and K30 FEls.
The receiverareosmmer boards can
be converted to 10 GHz operation or
stripped lor an Inexpens ive sou rce 01
GaAsFETs lor other projects. Check
oul any recent ARRL Handbook lor
circuits using Ih ese FE Ts_ Kenl
WASVJB has detailed several ampli
fiers in many 01 the ARRL Handooolls
very well, using the MGF-1402l1302
devices. The GaAsFETs used In the
transminer boaltl are very expensive
high-power devices, wilh the flnal
stage 0\.ItpIJt of 1 walt Into the anten
na at 14 GHz. Well, I am gettin g
ahead 01 mysell here . ThaI'S better
left for a future column. So much for
the system in general. Back 10 the
synthesiZer board and its conversion.

You may be asking . -What can I
use an OSCillator lor at this Irequency
range?" Well, ncan be mccmee to
cover ell her OSCAR at 2.4 GHz, or
2.304 GHz lor weak signal SSB work.

VHF And Above Operation

C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CAo 92119

SurplUS Local Oscillator
for 2400 MHz OSCAR
Satellite, or sse Operation
on 2304 MHz

This month I wi ft continue with the
converter aspect of miCrowave opera
tions and identity a parts bonanza of
GaAsFET and bipolar circuitry. Usual
ly, fi nding GaAs FETs in surplus is
rare-that is. other than TVRO de
vces like LNAs. What I am about to
describe is some 01 the best material
Irom surplus that I have seen. from
both the parts and the madillcation
points of view. These surprua PC
boards were part 01 a Iwo-way mi
crowave system lo r communication
and dispatch control 01 trucks. The
business or RF portion that I was in
terested in is mounted on the roof of
a truce cab , looking like a giant white
hamOOrger.

We were fortunate to Obtain a
quantity 01 these surplus boards and
have made them available for ama
leur purposes OII/y. The PC boards
have been removed from their r eus
ings to guarantee that the units are
broken down from their original 000

figurations. A complete (Whole) unit
cannot be Obtained. Most manufac-
turers do not want their surplus mate-
rial resurl aclng in the comme rcial
markets to hauntthem. Surplus mate-
rial that is tom apart. reusing some of
its components lor surplus material,
is gene rally apPfO'led lor redistribu-
l ion.

First. a description of the original
system. This Is a nmtransceiver for
microwave use . The receiver oper
ates on 12 GHz. and the transmitler
operates in the 146Hz range. using
a single a ntenna. A fixed frequency
2.620 6 Hz synthesizer is connected
to a limes-5 mult iplier, elevating the
OSCillator to 13.1 6 Hz . using two
GaAsFET stages (MGF-1302). The
multiplier board feeds a splitter ampli
fi er board containing a Wilk inson
splitter and lour stages 01 amplifiers
(MGF-1302 GaAs FETs) at 13.1 GHz.
This board supplies local oscillator
signal to both Ihe transmitter mixer
and receive mixer. The receiver and
tran smilte r h ave inde pe nde nt IF
boards operating at about 1200 MHz.
A common power supply board lakes
+12 volts Input and provides switched
+10 volts out with a -5 volt bias sup
ply employing a ·power good" lunc
ucn. "Power good" means Ihal no
positive voltage wi. outpullhe supply
unless the -5 volt bias supply is alive
and active. This is a high-quali ty pro
tection leature for GaAsFET Circuitry.
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pnoto B. 2.620 GHz synthesizer/oscillalor. Note the large chip Motorola
MC145152 PLL. The metal box conlains the DR. osciNator, 2-stage amplifier, and
modulus divide oy coun/srchip-a MB510.

Table 1. PinocJts for /he MC-145152 synthesiztH chip.

5. RAl
10 .AS
15. N4
20. N9
25.M

4.RAO
9. MOD en.
14. N3
19. N8
24. A3

are grounded. That equates to pins
21 and 23 being open and pins 22,
24 , 25 . and pin 10 being grounded.
giving the •A" counter a value 01 "3."

The "'N" counter is set to "8." Pin
wise on the MC-145152. li s N3 is
open. and NO, 1, 2, 4, 5. 6, 7. 8, and
9 are all grounded. That equates 10
pin 14 be ing open , and pins 11
through 13 and 15 through 20 being
all g rounded . At all times the "N"
counler must be greater that the -A"
counter lor proper operation.

The "RAO" counter is set 10 "8" and
all three RA inputs are grounded:
RAO, I , 2, or pins 4, 5, and 6 01 me
MC-1451 52.

rnit lal Checkout

COnned 10 volts 10 the power red
wire and a 10 MHz frequency retar
ence oecmetce to !he black coax ca
ble on the PC board. MiCroWave oul·
pul at 2 .62 GHZ. with a power level 01
about +10 d8m, should be observed.
Make this lest to the gray coax cable
thaI is attached to the shield compart
ment on the board.

1. F IN 2. VSS 3. VDD
6. RA2 7. OR 8.0V
11. NO 12. Nl 13. N2
18. N5 17. N6 18. N7
21. Al 22.A2 23.AO
26. OSC OUT 27. OSC IN 28. LOCK DEl

Note: Pul up resistors intemal lo chip counter programmng pins.

and it is. However, it Is all taken care
01on the PC board.

The Motorola Me-145152 chip has
three counters Ihal are pin-pro
grammable. They are the reference
counter. called the ·RAO" counter.
and the programmable ccontere. (Du
al Modulus) "N" and -A" counters. All
three are internal on the MC-1451 52
synthesizer chip . Table 1 shows the
pinouts for the MC-145152 cllip.

Let's examine how to use Tables
1. 2 and 3, as they apply to a slock
unmodified OSCillator whose frequen
cy is 2 .620 GHz. In th is case Ihe
slock "RAO" counler Is set 10 8. and
all RAO pins are grounded. The "A"
counter is set 10 3. The "N" counte r Is
set 10 8. The formula jocks like Ihis:
(1.25 MHz is the existing reference
frequency). 2620 MHz .. 1.25 MHz X
(N X 256) + (A X 16) Of. 2620 MHz ..
1.25 MHz X 1(8 X 256) + (3 X 16)}.
The toter division number is the fre
quency divided by the reference fre
quency. or 2620 MHz I 1.25 MHz ..
2096. Pinwise on the MC-1451 52, its
AO and A1 are open; A2, 3, 4, and 5

oontrol lead attached to the Motorola
PU. chip to control one of two count
ing (diVide) rates . When the "N"
counter is aclive the con trol line is
low. and th e Chip divides by 256.
When the "A- counter is ac tive the
control line goes high and changes
the divisioo rate to 16. It sounds tricky

amplificalion. The synthesizer Is
unique in thai it uses a technique
called · Dual Modulus Counting" in
both the main synthesizer chip, a Mo
torola MC-145152. and the divide'by
pre-scaler chip, an M8 -51 0, that is an
8·pin Chip mounted inside the oscilla
tor shield cover. The M8-510 has 8

Buffer Amp

+10dBM
2,620 G Hz

Filter •
Rei. Freq.

Lock Del eel

Frequency In

Pin s 2,4,5,6, 10· 13,15-20 .22,24,25
Grounded

I

M.
are
~ 256

~1-[~}-~+5VDC

Modulu.
ContrOl

" N" "."
28

-

I
+1 0V tn

MC145152 PLL

'AD

Ph • ••
n et,

r

•
I

10'1111 In IFinei' 0 I-"'---1o___ Ref . Freq.

DIelectr ic:
R• • on.lor 
Ca•• Soldered
To Ground

FIfJCJf9 1,2.620 GHz PLL synttJasizer PC ooera b/oc#l..
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FIgUre 2 (a.) ong;na/ dlQlit etJfl cap mounted vetYdose to the DR (die/6Ctric resonator' end 01 thfJ PC board. Trace con
nedttd to t!I6 CtHI/er 01 the DR. (l).) Modifl6d CimJit to resonate at a different ff8Ql.NfflCY. Remove and SB IIf1 etJfl cap. Re
fOOl'e PC trace near /tie DR. Re-sokJer thfJ chip cap and stand on end. Attach a shott length 01 #22 solid wire to thfJ DR to
re-resonate the cifCtJit.

~N" Counter
NO. 1
N1=2 may be set
N2 '" 4 from 3 to 1023
N3 =8
N4= 16
N5 =32
NO ...
N7 .128
N6 . 256
N9. 51 2

lrom 1.25 MHz (8 in the RAO counter)
to divide by (64 in the RAO Counter).
Example: 10 MHz 1 64 now "" 156.25
kHz, new reference trequency, Then,
2160 MHz 1 156.25 kHz "" 13824 dlvl·
SiOn ratio, which yields "N" coonters
higher than the "A" counters for a fre
Quen cy of 2.160 GHz, Us ing this
scheme, the synlhesizer would lock

up.

Phlse Noise ModifiCltlon at 156.25
kH,

To dean up the phase noise of the
OSCillator, the 1009 litter is set to have
max imum loss at the reference fre
quency. Normally it is set (slock) 10
1.25 MHz. When we modify the RAO
counter to divide by 64 we musl also
modIfy lhe loop IiIter Circuit to the cc
amp .\)wer in frequency. The circuitry
will iunction without this 100p l itter be
ing re-adjusled, but the phase noise
will be high, To bring phase noise
back lower we need to increase the
capacitors in the loop l ilter by a rector
of 8. This change of 8 reuects the
same reue change in frequency (1/8)
as the p revious rrequency (1.25
MHz).

The Iiller is located on the input 01
pins 5 and 6 of the op-27 operational
amplifier. II is an RC filler and Is com
posed of several 1k resistors and the
Shunt cececicrs. two each 0.001 IIF
at the bottom of the PC board. There
are two O.Ot IIF caps in series with
two 13k resistors. This is the loop fil
ler that must ba modilied to suoress
the phase-noise products,

The Dielect ric Resonator

The dielectric resonator (DR). a
rectangular Silver-plated ceramic'type
otJ;ect located in the OSCi llator shield
compartment most 00 trimmed to the
new desired frequency. It Is resonant
at 2620 MHz and needs to be slighlly
modi fied in order to be resonant at
other frequencies . several dilferent
methods can be used to modily this
dielecltic matertal, changing its reso
nance to a new lower l requeney.
(Wi th out this change th e phase
locked loop will not lock up.) lithe Ire
qeency cha nge is not great, a gim
mick capacitor Irom ground, brought
near the center element 01 the DR,
wi. do the IriCk. You can test this by
placing your finger Mar the Circuit tor
the same effect. It has been suggest
ed that the DR can be adju sted by
applying a measured amount of sili
cone RTV 900P to the DR 10 accom-

MA- Counter
AO.1
A1 = 2 maybesel
A2 .4 from
A3 _ 80 T063
A4 ,. 16
AS.32

Modification to Other Frequenc ies

Modifying these stock synthesizer
OSCi llators to new frequencies makes
them very desirable lor a variety of
d ille rent app li cations, One repro 
gramming attempt did not function as
planned at first. due to gremlins . The
frequency desired wa s 2160 MHz,
and the trouble was that the OSCillator
would not phase-lock, I.e.: big-time
gremlins. The LO frequency was to
be used with a 144 MHz IF for 2304
MHz . Math ·wlse , the fo rmu lation
should have worked. Example: Aa
sume LO . 2160 MHz 1 1.25 MHz ref
erence frequency equals 1728, divi
SiOn ratio . (1.25 MHz reference when
the RAO counter is set to 8, using the
stock board,) The lonnula Is: Irequen
C'f' rerereoce = (N X 256) + (A X 16),
or 1728 = (6 X 256) ... (12 X 16).

The math is OK but the Motorola
syn thesizer chip will not work . Ac
cording to a note in other r;Jual moc1tJ
Ius counter·applications data sheets,
you should "ne ller ha lle the W '
counter-programmed 10 Jess than the
'A' counter." Well, the above formula
Violates this rule and does not work.
Another way 10 solve this problem is
to mod ify the reference rnvroe.by

Chip
Cap

#20 - #22 Solid Wire

/

{Adds Inductance To Lower
Resonant Frequency
Bend • Shape For Adjustment

PC Trace
Remove

DR-

-= DR

(b)

(a)

<

••

/

I

•
I

I
!
I

Photo C. CIose-vp shot of thfJ oscillalor and DR (SiIvtJr rectangle), Ihree transis
tors, modulus counler (8 pin DIP), Inside metal shield compat1m6rll. Large 8 pin
IC is an OP-27 PIO PU vataetorcontrol Circuil.
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Table 4 . Other synthesIZer programrrnng moos. Frequenoes selected for weall signal frequerJC18S and OSCAR worlI' 00 2

GHz.

Note: Afl above examples RAe counter modified from the original circuli by removing ground (pin 4 of the MG
145152}. Reference Irequency is now 156.25 kHz, (To find the division rate . divide the desired frequency by 156.25
kHz. Example: 2160 MHz/156.25 " 13824. lower divide by rererance frequency gives syotheslzer step Irequency al 2
GHz of a 2.5 MHz step. With 1.25 MHz rererence freQuency on a stock board. step size is 20 MHz.

Example Other Possibl e Solutions Lo Inj Op Freq IF Freq
N .. 54, A " Ofor a LOof 2160 MHz tosoe 2304 MHz 144 MHz
N : 53, A .. 16 for a LO of 2160 MHz Lo_ 2304 MHz 144 MHz
N .52, A . 32 for a LO of 2160 MHz Loside 2304 MHz 144 MHz
N " 5 1, A " 48 for a LO 01 2160 MHz Loside 2304 MHz 144 MHz
N " 61. A = 4 lor a LO ef 2450 MHz Hiside 2304 MHz 146 MHz

N " 63, A .. 10 lor a LO 01 2550 MHz HisiOe 2400 MHz 145 MHz

Table 3. 'RAO- counter reference dMde-by raw.

Concerning power amplifiers, I am
a poor source for recomendations as
I can't coexist in the same room with
their blower motors as my hearing is,
poor. I lost all my high-lreQuency re
sponse due to U.S. Army demolitions
WOf1l. quite some time ago. My hear
ing range is excellen' in the low-fre
quency range where knuckle-d rag
ging behemoths and blower meters or
motorized fans make their noise. Ally
amplif iers that t build have to be con
duction-cooled. and eneou Hence,
most 01 my amplifiers are solid-state
or conduction-cooled tubes lor silent
running in the shack . Concernin g
technical books, there are several. Al·
most any edi t ion 01 the the ARRL
Handbook does a good job on high
power ampl il ie rs . There is another
book that was available some time
ago Irom Eimac, the power tube men
crect urer. called The Ga18 and seea
ing of Power Amplifier Tubes. This
bcK:lk might still be available. Check
with the Eimac division of Varian. In
dustria l TUbe Division, 301 Industrial
Way, San Carlos CA 94070: (4 15)
592-122 1. I don·t know current pricing
on the Eimac book.

Next month I plan to cover circuitry
in the mul1iplier amplifier, splllter dis
trubition amps. All the results are not
in yet, but it seems promising,

Here is a list 01 pricing and board
availability for those inlerested: syn
thesizer PC board Sf 5; osc:inatOf mlJ
llplier and amplil ier sputter boards
$20: 12 GHz rec. S12; 14 GHz 1 wall
xmtr $25; powe r supply $ 15: or a full
se t of the above listed PC boards for
S75. All pocea plus shipping t st class
US Mail $3, 2 bs.. Priori ty Ma~ , Re
quests to Ch uck Houghton W86IGP.
6345 Badger Lake Ave.. san Diego
CA 92 119.

As always. I will be glad to answer
questions con cerning this and other
re la ted subjects. Please send an
SASE for a prompt reply. 73 Chuck
WB6 IGP. iii

Some means wiU have to be made
to compensate for the metal cove r
plate wh ich will change the acjust
ment when it is put back into place,
AU is not lost, but some fiddling will
be reQuired to re-comceosete the DR
and hairpin loop when the coYer is re
placed on the OScillator compartment

Well, that's it for Ihis month. Hope
you can make use 0' this osci lla tor
and the newer l echno lo gy thaI is
Slarting 10 show up in surplus. This
example is but one of many different
types of oscilla tors that are available
today.

Mailbox

Mike K8MB wants to know if it is
possible to describe some methods
of obtaining the resonant frequency
of a stripUne compartment such as
the K2RIW amplifier betcre applying
power. Mike states thai he has bee n
fascinated by mese stripll ne ampti 
fiers fOf a long time and would like to
deSign one. but he doesn1 have !he
formal training. Mike also has built an
ampli f ie r using an 8938 final , and
both ampli fiers described here are for
432 MHz. Well. one source would be
DiCk K2 RIW, who designed the first
amplifier you menlioned. I will give
Dick a call and IiII you in on the re
sults.

+ by ratio
8

64
128
256
512

'02'
2048

"AO
o
1
o
o
1

o
1

Another simil ar method is to cut
lhe trace as above and remove the
ch ip cap and save it . Re move fhe
trace near the resonator that previ
ously connected the DR to one end 01
the chip cap . Then reattach the chip
cap to the remaining far end trace
and stand the chip cap on end and
sold er. Connect the '20 bare wire
Irom lhe vertical chip cap and rear
tach lito the DR center element. Ad
just the rorm of the wire to provide
enoug h inductance to re-rescnate the
DR to your desired frequency, Pete
Bauer W6DXJ worked cot the above
details . 11 has worked wenfrom 2000
MHz to about 2800 MHz, enabling the
Pl.L to lock up much easier, eeecre
ing 10 Pete .

"AI
o
o
1
o
o
1
1

"A2
o
o
o
1

1

1
1

Note: 0" ground: 1 "open (+5V tntemat pull-up resistor)

pli$h the same trick. I have not yet
tried this approach.

If the resonator needs 10 move by
a \lreat span of Irequency, such as
2160 MHz. a di!lerent approach is
needed. In this case, cut the circuit
connection fro m the center element
01 the DR to the chip capacitor right
beloW the center etement of the DR.
Bridge this gap with a short secece of
'20 solid wire be nt in to a hairp in
loop. Solder the hairpin loop from the
center of the DR to the chip cacaceor.
Use a piece of .20 wire about 3/16'
long and formed into a hairpin. This
inductor is quite critical and requires
some fiddling 10 property re-reseeate
the dielectric matelia1 10 the new fre
queoey.

225·400 MHZ RF AMP

• Vt:CTOR hND£R PC Tennlnal Software For Your TNel

PacketPeT
For Windows

1/ Use up to 4 TAPR, KAM. MFJ,
PacComm or PK881232 type TNCs
in any combination simultaneously

II' Multiple Connect supPOrt. logging
II' In tegra te d Teld Editor I Viewer
t/ Binary File Transfers with Chal
..... ANSI Color Graphics Support
1/ Macros & User Definable Menus
"" Selectable Fonts & Colors
II' User M a nua l & 1 mb or enUne Help

$49.'5 + $2.90 Shipping & HaMling
Florida residents add sales lax.

Please Send Check or Money Order
and your Amateur Call Sign to:

Chuck Harrtngton Software, lnc.
1565 Brazilian Lane

WInter Par1l:o FL 32792-2309
(407) 679-90 17

Z ERO ~ I N HAND-H ELD
THE S IGNAL I PHASE SENSE

ANTENNAS FOR
VHF DI RECTION
F I NDI NG . US ES

ANY PH XCVII: .
COMPASS GIVES

DIR ECTI ON.
ARMS FOLD FOR
STORAGE . TYPE
VF - 142 COVE RS
BOTH 2- MTRS ,

220MHZ. OTHER
MODELS AVAI LABLE.
WRITE OR CALL FOR
MORE I NFO.

$3 .50 SH I PPI NG & TYPE VF-1 4 2
CA. ADD TAXI $ 139 .95 619-

RADIO ENGINEERS 565- 1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.D2111

FAIR RADIO SALES
1016 E. EUREKA. 80xl105 • LIMA, OHIO. 458112

AM-li155/GRT UHF POWER AMPLIf iER. conserva
tive 50 wall output lrom lOW input uSing 8930 or
DX393tube (no clloice} in sitYer--plaledcavrty drawer
with t75-rum dial. Maintrame has metered solid
statepower supply; requires 12M'40 VAG 60 Hzand
f 20 V r&g 60 rna, 7x19,5x18,5, 80 Ibs sh (UPS in 2
pkgs.) USED-not tesled w/schematics $235

VARtABLE OSCIlLATOR tor R-39OA receiver; NOT
Collins mIg. 4 1bs $h.
'VFO·39OA·OH, GOVT RECONDITIONED S45

IF AMPLIFIER lor R·3911A withOgood'" 2-4-8-16MHz
mechanical l ilters: LESS RT·510, 61bs sll,
IIF-3911A, USED-not tested $100

Plim f.O.• . Ln l , D.· VISA. MASTEACoUID"""'... .
All.. fo< SIIi"ioI, • wm. kIr 111m Cllalot

UlIms Dept. 73 • "'- '1i1t21-i.573 • fn . l !1iU H tl3

CIRCLE 75 ON REA~ER SERVICE CARD CIRCLE 58 ON READER SERVICE CARD CIRCLE 355 ON READER SERVICE CARD
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"Just keep in mind that using an
outdoor antenna when a storm's

around is foolhardy."

MictlaBlJ. GeierKBJUM
ee 73 Magazine
70 Route 202 North
Pelett>orough NH 03458

QRH
When we tt»nk 01 ...teoereoce. the

first thing that usually comes 10 miod
is the possibility 0 1 our causing it to
others. In today's RF·sensitlve world,
It's become all too easy to make a
me ss on a neighbor 's VC R, TV.
po rtab le phone. yo u name it . Bu t
there's another kind 01 interference.
and eere interference to us! t ers lace
it, ham signals usually aren't nearly as
st rong as th ose I rom commercial
broadcast stations, and we need all
the RF peace and quiel we can gel.
On VHFAJHF FM, the problem usuaRy
is minimal, because of the rcee-re
jecllng nature of FM. But on HF, and
even on VHF SSB. irs another story.
There 's QR M (man-made inte rfer
ence) and QRN (natural interference)
aplenty. So. In the interest of learning
to recognize the various kinds of nois
es. ret's take a wander through the
wonde rful world of interference to
hams-what llike 10 canORH.

Mother Nature Is A •• •

Noisy lady! AtmospheriC noise Is a
result of all kinds of natural processes.
bul probably mosl 01 it comes from
stati c discharge between charged
molecules in the air, caused by Sin'ple

Your Tech Answer Man

tncucn. Typically, QRN sounds like
random static. It there's a stonn front.
of course. it gets really bad, especially
on 160 and 8CV75 meters. It tends 10
be quietest In the winter, with summer
levels ris ing dramaticall y. Why Is it
worse down on those frequencies?
Uke any erecmcet process. the dis
charges have finite rise and la ll times.
Consequently, they have an upper fre
quency limit. Theoret ically, there Is
some energy at l requencies going way
up beyond UHF. In eractc e. though,
the amount 01 energy d ecrease s
rapidly as you go up in IreQuEll1Cy. So,

there's a natural roucrt ellect. At 3.5
MHz, there can be enough juiCe to
swing your s-eeter up 10 40 over 9 or
mora, But, by the time you get to 14
MHz, CR N raraly goes over S-7 or so.
And. above 30 MHz, the effects are
pretty smau. By the time you get to the
2 meter band. static would be pretty
lolerable, even if you were to use AM,
like they did in the earfy days of the
bend.

Mama Nature makes olher sounds
beSides the familiar stalic crash, and
some people l ind them interesting

enough to actually bUild receivers just
to ueten to theml In parnccier. there's
a phenomenon called the VLF whistle .
Taking place way down the re below
100 kHz. the whistle can sound quite
eerie. II's ca used by some odd d is
charge effects esscctetec with tight
nlng, 90 II generally shows up around
storm fronts. Once in a great while you
can hear one on the AM broadcast..""-

On occas ion you can hear other
sounds as well. I've heard ticks, pops,
squeals, and other assorted, hard-to
describe sounds. II you want 10 fisten
lor them. try turvng an AM podIet ra
dio to the bottom 01 the dial, away
from any stations. il at all possibla.
aener yet. if you have a general cov
erage receiver that goes way down
mere. try thaI. Just keep In mind that
using an outdoor antenna when a
storm'Saround Is foolhan:!y.

Go Aw.y

What if you doII"t want to listen to
those noises because you'd rather fis
ten to actual stalions? Tl1ere are ways
to greatly reduce the euects or ORN,
but they take some doing. I've never
lound noise blankefs to be usenn
against state crashes on 75 meters.
The darned crashes just don't have
fas t e noug h rise times to trip the
brankers, which are really designed to
stop last-rising, men-mace impulse
noise. The best way 10 reduce static
crashes Is vla the antema. Some pee-

pIe use a noise-sensing antenna .
whiCh picks up the static bu t doesn't
hear most 0 1 the signal. Once yo u
have a sample 01 the noise without the
desired signal, you can invert it and
cancel out the nOise In the receiving
antenna. It works. but it can be tricky
to get it to work well . Another ap
proach is to use a loop antenna, be
cause loops tend to ignore a lot 0 1
noise anyway. The worst antenna 10
use In noisy conditions Is an unbal
anced one, such as a quarter-wave
vertical or an end-fed wire. The dlffar
ence in noise pickup between a verti
cal and a loop is nothing secrt of as
tounding.

Making Our Own Mess

Unless you're operating on the low
er HF bands. ORN probably won't be
much of a problem lo r yo u. Much
more likely. )'OUr noise troubles wiUbe
man-made. ORM can come lrom so
many sources that I couldn't even be
gin to cover them 811. t ers take a look
at some 01 the more common ones.

That Dame<! TV

Yup. we can indeed be plagued by
reverse TVI. TV sets are among the
dirtiest electronic animals on earth.
The receivers themselves usuaRy are
decently shielded, but the picture tube
and its aSSOCiated scarv'ling and high
voltage Circuits tend to have no shield
ing Whatsoever! Almost always, the
only thing between you and the yoke
co ils Is the plastiC cabinet. And, the
scanning currents which sweep the
beam across the tube in the required
raster pattern are, by necessity, saw
toothed waves. That means harmon
ics . Many sets put out remarkably
strong signals sa the way up through

HamWindows
Your ptltway to thlt world.

Softwaf'lt that combinlts thlt amatltur radio
with a p..-sonal computltr.

IbooV..oo-. -.. 1111 L , ..djk e.-c"",,_ Mi.. IIOC
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ULTIMATE MODIFICATIONBIBLE
- MOST COMPLETE. GREATEST IN IT S TIUE'~'

Buckmastlt'r'l HamCaIl CD-ROM Iaob u p
calls In 8ttIlnds. U.S. calls tan be searched by any
~)"m~nt. including name, cUy, ala~ . etc. ATSR Is
Included to look up cal1slgns from a1me.t any tat
apptbUon. Prir!ls labels. ~ hard dIsIr. .-.:qulm:l.
~"OIl_CD-ROM! IWwCD-ROMdlae
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dauns oi new psquamI'
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u .s. and International Callsign Lookup
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~"=.:'\.
; UUIll... \
i'IiHFBH
411! NIH !II
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- OVER 1SSCANNERNQD.
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KDCSOUND
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ORDERS ONLY: 1-800-256-9895

MORSE CODE MUSIC!

KAWA RECORDS
P.O. Box 31 9-ST

Weymout h, MA 02188
Ctlect or money or(jer on~. We $hip ~II olciers wnnUi 5 (layS.
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S EN S A TI ON A L N EW WAY TO LEAAN
CODE- Do Aerobics, Sing, J o g , o r Dr ive
while lea rning COde! A tun & eas y way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncrorlized
breakthroughl Great for Novice. T echnician
or the classroom. Order:

"THE RHY11lM Of THE CODE"
Version 2 cassette todayl

SendS995 end _ " pay /hesh~ 10:
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"These days, darned near everything
in the house has a microprocessor in it,

and all micros use high-frequency
pulses to operate. "

al least the 20 meter band. The tip-o ff
that an offending signa l is coming lrom
a TV Is that it repeals about every 16
kHz. 15 ,7 3 5 Hz, 10 be exact. ThaI
ragged -sounding signal comes from
the horlzontat scanring frequency em
ployed by American-slanoaro (NTSC)
TV systems. (TVs in other countries
use different horizontal rates, resulling
In their signals ' repeating at ditlerent
intervals on the raec diat) The verti
cal scan,~ occurs at 60 Hz. also
can make some noise. but usually the
horizontal is the one you" hear lrom
next door. ThaI's because the horizon
tal sweep Is also used to generale the
high voltage requi red by the piCture
lube , with ve ry last rise·time pulses
driving a "fIyback" high-voltage lrans
lotmer. So, you've got tast, high-von
age stuff running around like crazy,
and noise Is Inevitable.

Another source 01 reverse TVI is
the color cryslat Color decoding is ac
compl ished through synch ronous de
modulatiOn. The standard technique is
10 sync a cryslal oscillator's phase 10
the "bursl " cease reference sigl\8l rid
Ing on Ihe end 01 each horizontal sync
pulse. The cscaaror runs a' 3.579545
MHz, which is just abo YB the lower
edge 01 the 80 meter CW band. In
fact, some hams who are causing TVl
10 others deliberately listen to that Ira
quency to see il any neemy TVs are
onl II they can't hear anything. it's a
good bet there' s nobody arcunc to
bother. Now and then, harmoniCs 01
the color csonatcr can be heard, but
they're usuatly weak.

With VCRs in every home. a new
source 0 1 TVI and QRH has mush
roomed. VCRs are yery complicated
beasts , and they neve a~ kinds of Ire
quencies running around in !hem, Like
TVs, they have color oscillalors. They
also have FM AF generators in the 3
106 MHz range, which are used to ac
tually put the signal on tape. Plus,
there are servo systems and multi ·
phase moto r cnve rs. Yuck! Unlike
TVs, tI1Ough, mosl VCRs have metal

cases, a' least on Ih ree sides. SUit,
they can be nOisy, and they do tend to
pick up our signalS when we least
want them to.

II your neighbors are on cable,
chances are you're glad. because you
haye much less chance of causing
TVI. But. some cable systams are
leaky. In addition to letting your trans
mitters' signals in, leaky cables ret
their signals out to disturb you. They
show up as noises and camers on the
2 meIer band, because cable systems
use those same Irequencies. "ye nev
er heard of HF noise being caused by
cable , though; tIley don'1 use Irequen
ces lhatlow,

A Houseful of Gadgets

These days , darned nea r every
thing in tha house has a microproces
sor in iI, and all micros use high·fre
quency pulses 10 operate. Here comes

the noisel But. betcre you go com 
plaining 10 the neighbors about their
stull , lake a look al your own. Every
digital clock you own is potential tr0u
ble . Most use p retty low-Ir8Quency
crystals, in the 100 kHz range. They
can have troublesome harmonics. but
most clocks operate with such low
powe r that you won't hear them .
Some, though, can be a pain. I've got
something In my house that generates
a strong signa1 on 104,318 MHZ, I know
eere a common miCroprocessor Ire
quency but I still hear it, even with all
the computer gear off. But consrcer
th is : Any devic e which keeps time
when 011 m USI heye a clock end,
therefore, an cscuratcr going all ' he
timet I gues.s the onty way I'll ever lind
that damecl thing is to go around will1

my pocket shortwaye, looking lor the
strongest signal.

But wail. mere's more. Many of 10
day's oevrcee use swit ching power
supplies. JlJSt about all c:orrputers do,
So do lax machines. Sometimes, even
imocenl-Iooking little AC adapters ac
tually are miniature switchers! In par
ticular, the ones that come with laptop
computers and camcorders will be
swncoers. The one on my fall macI1ine
is noisy as heck. Uniortunatety, it likes
to yowl on the 20 meter band. Why it
couldn't haye piCked some obscure
mllilary trequency, I don't know, The
signal sounds a 101 like a TV set. with
a wavering, coarse noise repeating up
the dial. Unlike a TV, though, it drifts ,
and it also doesn'l repeat at the TV
rate 01 Hi kHz.

If you th ink we've covered all the
QRH sources, think again! There are
fish-lank healers, neon and nccres-

cent lamps , and even central
heating/cooling system thermostats.
The fluorescenl lamp issue can crop
up where you least expect it. Many
ham radios use fluorescent diSPlays,
and the darned things can sometimes
gel iolOyour receivers! Arso, your own
rigs' OSCillators can gel into other rigsl
I used to have lhat problem with a 2
meter rig that sat ()(1 top of my HF ra
dio. The HF radio put o ut a pretty
strong socar-cscmatcesignal which I
coukl hear aUever the place on 2 ma
ters. As I'd tune the HF rig, the signal
would suddenly brea k the squelch,
giving me Quite a surprise.

One common source of QRH which
has gotten a lot of press in the last few
years is the touch lamp. These things
use an osci llator wh ich Quenches

when yo u touch the metal base or
the lamp, tripping a circuit which turns
tne ligh l on or 011. But , that continu
ously-running oscillator wanders all
over the place, and the cheap lamps
put out hannonics which can be heard
at a tremendous distance. I'll never
know l or sure, but I suspect tners
whal I was subjected to back when I
lived in an apa rtment b uilding in
Boston. I had such nOise I coutdn't
hear much 01 anything on HF a to!: of
the lime . p ccxet radio in hand , I
scoured the buikling, bul eyery darned
piece 01 meter in it radiated the noise,
with seemingly equal slrengthl I never
did find it. but a neigt-bor three IIoors
down moved out one day, and the
noise disappeared.

One fina l sou rce of no ise which
bears mention is the elect ric company_
Bad insulators, leaking or arcing trans
lormers and such can create all kinds
01 RF monsters. And one cr me worst
oftenoars 01 an is the streetla~. r'i8
hea rd more noise l rom tI10se stupid
things than from anything else. If your
power-line noise goes awa y alter it
rains , chances are it's caused by a
bad insutator, II it only co mes on at
night, suspect the streettamp, espe
cially if there's one really close by. In
theory, they will come out and fix
these problems pronlo, because lhey
don't wanl all the other Issues lhal go
with them. In pracuce. tho ug h, it
seems to Y8ry by region: some electric
c ompa nies really will run out and
make repairs, white others ccutent
care less.

Well , I hope you've enjoyed this
look al QRH. Sometimes, it seems a
wonder we hams can coexist With eu
the RF-p rod ucing and sensitive de
vces under which we're buried. Re
markably, it usuall y atl workS lairty
well. But, lhe numlJer of noise makers
Is only going to Increase, and it pays
to be able to re cog nize the li ke ly
sources by their characterislics. All's
lair in love, war and radlol Untd next
lime, 73 de KB1UM. iii
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• 'The Mock! c~" t IM ulllmate
canpatt. rugged antenna f~ so 10
1.3 Ghz use. (frlll.smit from 144 to
1.3 Ghz) • AWrllI" SWR - 1,5
I croIl tran.smit range. _A",,"~
Pdio~ open.le an bInds 
2.'1, 220, 450. 900, and 1.2 GIu.
_ NOO' Ias! Ideal for operltion in
220 or 1.2 GIu. t-nd for w!Udl )'0'1
jave priYikjtl$. _ Low venical
I ngle rJdiluOll _ Large Clptllre'l"«
_ RIIIlCf 1 KW _ Usc indlllX"S or out:
CFN iJ liglnweighl, but lou&h 
wiIhIwlds hlll'ricane-fm;:e Mnds,
_lnsUnl~,._ ideal for
pennanc:nr.. pauble,or tlotd DIJl
_ AtlnCtive. strOllS design. Unique.
futlristje Ippearance. 23.2S~ high.

S ew Internal
construction!

S ow rated
for t KW!

The FLYTECRAFr Model CFN
Mulliband VHF/UHF Antenna

FLYTECRAFT- Model CFN - $89.95
Send Olect.o$ Order 10: R VTEa u n- P.O. Box 3141
Si",1 V.I~J CA tJ09J - Add SS-SO Ilk c:oraincrul u.s.
VISAIMC PHOSE ORDERS ISotior.cuc. o.-,I
800-456~1273 M-F 9A-5P(P1) 805·583-8)73
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• Packet Radio •
Portable & Affordable!
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Model BP-I
Packet Modem
Mad~ irt U.S.A

Whclh,r you ' re an ex perienced packeteer Of a newcomer wanting 10
explore packet for the fi rst time. thi s is what you 've been waiting for!
Thanb to a breakthrough in digilal sig nal processing, we have
developed a tin y, full-featured, packet modem al all ullpr«erlenl«!
low pri ce. The BayPac Model BP- I traasfcrms your PC~mpali hie

computer inlo a powerful Packet me,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access . SOW is the time for YOU
tojoin the PACKET REVOLUTION!
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any illegalities. This informatiOn has
al ready been sent 10 the ARRL OX
Advisory Commit1ee for their consider
ation. Colonel (Ret) A lvaro Mar/mas
Salcedo, President. Liga COOmbiana
de Rad ioa fic iona dos, A .A. 584 Y
4259, santa le de Bogota D.C.. Colom
bia. "RadiOaficion y serviCiO pa ra rcoc
eI mlJfldo.·

Commonwealth at DominiCa Lef
ter from 0Iwyn Noms, DARe: In 0f00r
for an amateur radio operator, who is
licensed in the United Slales or any
other country, to operate In Dominica.
he would have lo turnish the Ministry
of CorrwnunieatiOOS, Wor1<s and H0us
ing with evidence that he is in fact a ll
censed operator. Normally, a copy of
his ucense is presented. Then, a guesl
license, duly signed by the Minister, is
tssuec. II Is a simple process, lhe
length 01 whiCh depends on the avail
ab~ily of the Minsler.

It should be noled thaI guest licens
es are issued to operators in person
and never in advance 01 their arrival In
the country. {Ofwyn Norris, Secretary.
Dominica Amateur Radio Club. PO
Box 6 13. Roseau. Commonwealth or
DominiCa.]

Republi c of Cr imea. Ukraine Let
fer from Andy Morrison KZIL· UU2JO
has inrormed me lhat since no asLs
have been received from Box 88 Since
1992, a new bureau for the Crimea
has been set up.

All cards for the Crimea (call signs
beginniog with UU) should go to : OSL
Bureau of The Crmean Republic. PO
Box 38. Simteropol , 333000, Republic
01Crimea. Ukraine.

Rusly adds, -oco't send s. please
send only IRCs." {Andrew Morrison
KZlL , 2 Joan 51.. Pepperell MA
01463-J322.J

Romania Leller from Ted Mali-

- - - - -
~.. t UNO'

Caribus ccroecsco. cia Vincent Bac
chus KA2CPA, 130-72 227 Street,
Laurelton, NV 11 413.

The rules are basically to contact
each of the~r countries on any
band or mode, or any combination of
bandS and modes since January
1994. The countries are; Antigua V2,
Bahamas C6, Barbados 8P. Belize V3,
Dominica J7, Grenada J3. Guyana
SR. Jamaica 6V, Monserrat VP2M, SI.
Kilts/Nevis V4, Lt. Lucia J6, 51. Vin
c ent & The Grena dines J8 . and
Trinidad & Tobago 9V.

Columbia Laller trom Colonel (Ret)
A lvaro Martines-Sal/edo HK3AVA.
P res ident. Liga Colombiana de
Radioaficionaoos: Due 10 the impor
lance of Ma lpelo and San And re s
Islands as OX countries, this lette r is
to provide some informatio n of the
facts that we consider i'nportanl. retat
ed to the recent operation 01 12RAO.
Ermano Ramaiofi, from the Columbian
islands of Malpelo, Gorgona and San
Andres.

1) The permit extended to Mr. ge
maiOli by the Colorrbian Communica
tion Aulhorilies to ocerate from these
Islands, although legal, was irregul8l1y
issued, since our law requires the ex
tstence of a reciprocity agreement,
and there is none Signed with Italy.

2) tvlr. Ramaioli did not request a
permit 10 disembark in Malpelo, cur
rently under lhe Naval Administ ration
Service. However, due to a miscom
munication, he was allowed on the is
land lor two days. This means thai on
the other days at his operation he was
not actually operating from the island.

We consider met tnese facts should
be known by those who made con
tacts wilh 12RAOIHK0. However, by
expressing them. we don'l wanllo Im
ply that Mr. RamaiOti has commilled

C,\ RIRBL\.' ( 'OM.\ILI:'IiITY

•
COM'IO.'l MAR...t :T

---IIUJ~rkJ -..,;;;(j"--y ~.---;;;;:..

.." h ''''' ","'un /Y~J 1#."""", '""""''''' <>, CAIIl('OM

Photo A Certificale trom the cantJ(lean Community & Common Mdrkel.

need for mainlainlng contacts between
Caribbean-rooted hams and their
counlerparts and families.

Since ns ineeptiOn, the nel has cc
erated daily and has contributed to en
courage friendliness, wa rmth. and
helpfulness t hat characterized the
West I~ian identity.

The formal net operates on 14.263
MHz every morning between the
hours 01 1030-1200 lITC on weekdays
and 1100-1400 UTC on Sundays. On
most af1emooos they gather at about
2130 l1TC for rag""Chewing.

Since 1982, a ccoventcn is held
every two years. The first was held in
51. Vincent and The Grenadines J8;
the second in aeroaoos 8P; the third
In Trinidad & Tobago 9V; the tourth In
Dominica J7. ........re a constitution was
ratified; the fihh In SI. Lucia .16; and
lhe sixth will be held this year in
Grenada J3 from August am-tarn.
1994,

The Friendly Caribus Connection
has now embarked on yet another
project, the sponsoring 0 1 an award
certrncate fo r working the 13 1993
member countries at The Caribbean
Communlly a nd Common Markel .
called CARICOM.

The award certiticate whiCh is here
by submitted tor display would be is
sued to each ham applying and show
Ing evidence of the qualifyIng require
ments. Send lhe applica t ion and a
copy 01 your log (certified and Si\11ed
by another ham, NO OSlsl. with $5
US to cover postage, to ; The Friendfy

The spring blahs ha ve arrived! It's
befween winter and summer here In
New England as I write this (Aptli 3).
also knmm as "mud seaSOfl. • I keep
looking out my back winCfOw hoping to
eventually see white snow replacecJ by
the green ofgrass.

I also look at th8 tree limbs Iyiog in
the yard, still covered by some snow
and ee. Several 01 ttlese limbs caused
my 160 meter dIpOle to relum to earth,
along with the limbs. Luckily, the wire
cJic/n't break (I use a pulley and coe-.
tetpOise at one Bfld) and I was abkJ to
restore it to almost its original position
and conatiOfl.

Many other hams are making plans
to put up new anlennas or reconfigure
others. One ham Is moving Into a ne w
hocJse. so t see an antenna patJy com
ingon.

P/;Ins are now in the works tor a
bigger and better Field Day than las t
year. and the year before, and the
year before that. etc. The tever has
taken hold, Now starts the fun part of
/he yea r. as long as the weather C1:JOP"
eeres. I guess we 'U come out of /he
spring blahs pretty soon, after al/.

Thanks to Ted Melinosky KJBV for
his information from Romania. rea ts
the editOf of the K1BV Directory of OX
Awards. f am told by many DXers and
awaro chasers that his dir8C/Ory is the
bib le fo r OX Awa rds . Keep up the
good WOt/f. Ted. You can get more Info
tram him Of send info to him at th8 foI
towing address: HeR 10 Box 837A.
Spofford. NH 03462-9740. USA.

Charles Warrington WAlRZW, 73's
SeniorlTec/lnica1 Editor. has wrillen to
many 01 the Caribbean Islands 10 lind
out what each is land requires for a
ham to be able to operate legally. Only
two have replied fa date: the Com
monwealth of Dominica and St. Kllls
Nevis. The responses from 1>0/11 follow
in "'Rotmc1l..9."

We at 73 woulc1 be very happy to
pub/ish the requirements necessary
for hams from other countries to oper
ate in your country. Please send your
infOlmStion to Charlie Of myself at tile
73 addrflSS and the abbreviated Info
will be presented along wittI the appro
priate address and fees (if provided).

That's enough from me. On 10 the
ham news trom around this great
lIOI1d 01ou/$.-Amie NJBAC.

Roundup

Caribbean L8 lte r tram Vincent
Bacch us KA2 CPA: The Friend ly
Caribus Connection Is a Caribbean!
United Stales regional Amataur Radio
CommuniCation Network establ ished
in January 1978. influenced by Ihe
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nosky KI8V: Paicu Marin Y04DCF
activated me special callsign YR0D
CF in May 1993 to help his city,
s-ene. Romania, celebrate the 625th
anniversary of its lounding. The call
sign wilt continue to be active Uvough
May 1994,

The Sralla 625 Award is issued lor
working arene slallons alter 1 May
1993. The lo llowing req uirements
are included: Class I Europeans need
live contacts, all others four; Class II
Europea ns four. all othe rs th ree ;
Class III Europeans three. others two.
Sraila DXCC members count lor three
oontacts. Endorsements for any mode
or band. SWLs OK on a heard basis.
Certi fied l ists 01 contacts a nd fee
or seven I RCs to : Pa tcu Marin
Y0 4DCF, PO 8 0x 49 . arene-t . A
6100 Romarja (red Melinosky K18V,
H eR 10 80)( 837A, Spofford, NH
03462-9740.J

St. Kitts-Nev is Leller t rom Carl
Herbert, SI. Kitts-Nevis Amateur Ra
dio Society: The amateur musl com
plete a form and rerum it. along 'Nith
relevant documents to lhe Telecom-

municahons Ollicer prior 10 visit ing
the country. The license fee Is US
$25 paid 10 the Comptroller 01 Inland
ReV9nua_

The form is too Lar96 to reproduce
in !his oolumn. but the necessary in
formation is; fuU name, address, age,
and occupation 01 applicant; evidence
01nationality (copy of birth certificate,
passport, erc.): class 01 amateur li
cense held (photocopy) and callsign;
location of operaliOn: amateur bands,
modes , a nd power to be operaled;
and a declaration that the information
given is true and agree to follow the li
cense terms, provisions, and condi 
tions; signalure.

Applications lor licenses and re
newals thereof shall be made in the
month 01 January In each year and
every such license or renewal shall
expire 00 the 31s1 day 01December in
lhe year in which il ls taken out .

fl will type a copy of Ihe require
men ts and pul it in A re a /2, 73
Inlernational. of the 73 88S. 603
924-9343. 300-2400 bps, e -N-I .

-ArnieJ

AUSTRALIA
David Horsfall VK2KFU
PO Bo)/ 257
WahfOO(lga NSW 2076
Australia

Quite a 101 has happened Since I
last wrole. The most irTllOrtant news is
that the Spectrum Management Agen
cy (SMA. formerly the Department 01
Transport and Communication) Is
overhauling the licensing scheme In
AustraNa (lor a ll classes, not just ama 
teurs). At present. there are sccees 01
license categories. each attracting a
different lee. and naturally they wiSh to
simplily it. One 01 the options would
have placed amateurs in the same
category as CB, a move lhal is earu
rally being resisted. The Wireless t-en
tute 01 Australi a (WI A) wa s a p
proached for its vie ws. and many
branches look the opportunity to poll
their members. Since there is also a
move 10 adopt a "market-based" sys
tern for making use of the spectrum,
our bands are undef threal lTl()(e than
ever from those 'Nith the most money.
(Does this sound ta miliar to U.S,
hams. 220-222 MHz being taken away
tor commercial purposes?--AmieJ

In lighl of this, you would think thaI
the WIA would unite against a com 
mon tee. but in lhe case of lhe NSW
DiviSiOn al least this is not SO. It is im

possible to fully deSCribe some of the
events that have happened recently.
but some 01 the highlights include a
packet radio BBS being "dismantled"
because of an all eged datamatory
message upon it; police being called
to arrest broadcasl personnel (nothing
came 01 it) ; police called to Cou ncil
meetings; broadcast lacilities disabled
to the ext ent 01 removing micro 
phones, fuses, tuned teeoes, etc., be
cause of an alleged unauthorized
broadcast; variou s BSSs being or
dered to stop lorwarding to certain olh
er BSSs; a huge vole or No Confi 
dence in !he NSW Council .hich ap
pears to have been Ignored by those

10 whom it was direcled; the lisl goes
on! By the time this appears in print .
the NSW Division would have had its
Annual General Meeling. at which 18
people were standing ror nine posi·
tcos, so hopefully sanity will relum 10
this part of Australia!

Cheers lor now. Those with access
10 packel or Inlemet can contact me
as ·VK2KFU 0 VK2AAB .SYD.NSW
.AUS.CC· and "dave@esI.COM.AU·
respecttuny. Nole that my packet ad
dress has changed, since VK2RWI
was one 01 the cescenes in the etcee
mentioned fracas.

ISRAEL
Ron Gang 4X1MK
Kibbutz Urim
D. Negev 85530

I~'"
lSRAEU MUSIC REOUEST FROM

SPACE- As our laithful readers are
aware, ongoing contacts on 145.550
MHz lake place between the cosmo
nauts cree Russian Mir space staten
and a lew ham s In Is rael, mainly
4X4LF Shlomo on packet. and Mark
4Z4KX, a native-Russian speaker. on
voice. When Miris overhead, one may
allen hear Mark and one of the cos
monauts chatting away.

Followers of Israeli popu lar music
know .ell the name Ofra Haz a, a
singer \Itho has made a name for her
self, especially in Europe. Nonethe
less , Mark 4Z4KX was rather sur 
prised when Cosmonaut Alexander
$erebrov R0MIR, on one of his over
head OSOs with him, asked Mark 10
send a greeting to Olra . Alexander re
lated that h e is a Ian 01 hers and
asked Mark to see it he could gel a
casseue 01 hers lor him.

No prtlblem! As the ham connection
goes , 4Z4XC Yair Haza is Ofra 's
brother, and has promised 10 procure
her tatest CD, which will have 10 be
Iranscr ibed to ca ssette, as all the y
have on board the Mir is a casselle
machine. Ell

SAMAmateur Radio
Callslgn Database

Find Hams quickly and easily by Callsign or by
Name . Search for a specifted City, State, or Zip
Code. Print with standard 01 euslomiZed output .
deal for mailing lists, OSLs, etc . Added information
about each ham available through SAM Option files .
NEW FOR '94, search filters that allow you to
specify FIRST NAME, LICENSE ClASS, AGE,
STREET ADDRESS. or CALl SUFFIX. AREA, OR
PREAX.

I6M-PC Compatible AND NON FOR THE MAC.
Requires 11 M6 01 hard drive space and a high
density noppy drive for installation. NEW CQ-ftOM
also available .

Disk Version $39 .95 CD-ROM $39.95
SAM OPTK>NS 7.50 each
SII~ and Handl'"ll 5 00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE
HUNTSVILLE, AL 35802

1-800-723-6922 or 1-205-882-9292
Vi5a , MasterCard, or Oisco¥er

Bo.6418
Laguna Niguel
CA 02607
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The FLYTECRAFT"' SFX
Monoband Ver tical HF Antennas

The klul n teaaas where height and space
are crltkal factors! N ow Rtmrl lSOO W

aNi featuring. new heavy-duty metal base!
• • unique models for 80, 40,
30, 20, 17, I', 12&. 10meter.,
EKh on ly 9 A.1aI1 (10 meter is
slip tly &bater.). Pnddoo
wCtind rut iaIgtb bdix givea
uuncnl pcl"fomlance.
• UoobtrudYc - perfect for
. nlcnna-restric1ed 1II'eaI• • In
ltant Rt-up snd tear down or
leave up pennllllently• • Top
whip adjuSi. for low SWR
poinL • UllCl21hortc:ned
limed. radiab with JlL~
UDIAUX)l],s" 10\{ UIeS 3.

SFX 80- $99.95 40,30,20, 17, IS, 12 - $89.95 ea.
IO-S 79.95 S/U lAIU5-$7,SO 80,40 10M ,S6'so 10M

Sltiotac:'lion Olllnn!<ed Send ChcciJ Order

VISA/MC PH01'lo'E ORDERS lO :l5T:C~'(
800-456-1273 s~ ~alky

M_F ' A-5P (P1) 80>S8J.817J CA 9J(9)
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NEVER S AY DIE
Confinued from page 4

last thing a company needs is a grow
ing bunch of uohappy hams laking ad
vantage of their ability 10 be heard and
passing the word of what's happened
to them to warn oNprospective cus
tomers. Companies soon discove r
what a small world this hobby really is.

For instance. I know a l lea sl one
ham who is busy day and niglt lellng
anyone who wi. liSten what happened
to him whefl he boughl a piece of used
equipment and called the manu facturer
to gel some Inform ation. ' We don ',
support Ina, old model anymore. We
no longer have any informatiOn or re
pair parts."

And another ham is complaining
about buying a piece 01 equipment, en
Iy to discover there were some soft
ware problems. He called the company
and was told that they'd sent nee soft
ware updates 10 lhose Who'd bought
his model but only those with more re
cenl serial numbers. His number was
just beyond the cutott, so he could pay
lor the upgrade if he wanted. but omer
wise. tough. Yes. they knew !he equip
ment didn, work right With the old soft
ware. And yes, they'd probably re
ceivoo his registration card, but they
don't keep any record of those.

I've watched too many ham manu
facturers go cot 01 business through
such carelessness. erminal careless
ness. I keep leaning on~ readers to
talk about something more inleresting
than the make of your rig and antenna.
Well, when a manufacturer screws a
ham costorer, he's going to lalk about
that lot weeks to come and a lot 01 oth
er hams are~ to hear twn . .. and
avoid \fle company ~ke poison .

I'Il lell you what. II you have a legiti
mate gripe about some company in the
ham industry and they're ignoring you,
jusllet me know wrers happened. I've
asked lor irlpuI i ke 1tIiS in Ihe past and
gotten piles of mail. The diSCOuraging
part 01 it is that when I looked into lhe
complaints I lound that about 80% 01
them were cases where the complain
ing hams were atlaul!, not Ihe compa
nies. No one has ever done the r"Ieed
ed research to lind out wtleIher crazy
people become hams or whetl'ler be
coming hams makes them crazy. All
we know is that the two sure tern:l to go
hand in hand more olIen than we like
10 admit. Ma~ ir s the code that does
it. Since Extl<l Class hams seem, on
the average, to be the craziest ot us ,
I've often wondered about that. II you
think I'm e~aggerati ng , just ask your
wile lor a reality check. You're not g0.

ing to Uke what she has to say about
~r ham buddies.

Things You Can Talk About

There really are some Ihings you
can talk on the air about other than lI1e
weather or a brainless list 01 your ham
pear. AI you haY8 to do is read a lew
magazines and clip cot some 01 the
more inte resling items. For instance,
here are some items I've pul into my
clipping liie just in the last lew clays.

TIffiB says that new fll'ldings suggest
that homose~ual ity seems now to be
an inheri ted propen sity passed on
most olIen on the mother's side of the
fafTily. I infuriated at least two militant
ham gays by opin ing this in my editori
al. There now seems to be an agree
ment met the Mayas sell·destructed
via Inllghting, overpopulation, and the
destruction of the rain fo rests. The
main reason me supercondUCIing su
percol lider was doomed was the cost
escalaliOn from $5 bllion to $11 bilioo.
At live bil I thought that was a lousy in
vestment.

Thomas Sow ell , in a Forbes col
umn, pointed out that Hispanics have a
lower mortality rate than non-Hspanic
whites, even lhough a great proportion
of Ihem are living in poverty and witll
out health insurance. He points out that
Americans of Fi lipino, Chinese, and
aereoeee ancestry all receive less pre
natal care than whites, yet haY8 lower
infanl mortality rates tnan whites , , ,
and that MoIrooos live 10 years longer
than other whiles. Hillary isn't going 10
like that. Have you read Sowell's bits
tering indiCtment of our school system
in his Inside American Education-The
Deane, The Deception. The Dogma!f1

Also in FortJes was a column by
Nelson pointing out that zoning is more
a maner of politics than planning, and
is the 1001 in the door lor government
control of more aspects 01 oor lives.

Newsweek cited Ihe failure 01 bus
ing in ending segregation. After years
of elCpeflSive court ellorts to end segre
gation in schools, the srtuaucn ha s
never been worse .

A U.S. News survey showed that
60% of Americans agree that things
are deteriorating rapidly in me United
s tates. 80% be/ieYe that any addltional
ta~ money would jusl be wasted.

A BuSiness Week note says surveys
show that good-looking peop le earn
more money, How much are you doing
kl la ke the best advantage 01 what na
lure (and yo ur folks) gave you lor
starlers? Most people get Into rigid
habits in their hair styles, makeup, and
dress, and these are often tar less than
optimum. No one has to be fat. I was
fat from my teens until 20 years ago.
Then I decided to chanpe and I took off
85 pounds, a couple 01 pounds a week.
And tv e kept it off. If you read me day
by-day diari es of some of my trips
you'll get an Idea 01 how I eat these

daY'
Did you read the BusIness WHk ar

tic le o n the cost 01 c rime? We're
spending about $1 million to keep a
25-year-old in prison for life, Incarcera
tions have tripled just since 1980. "To
day, me ellp8Cled puniShment lor c0m

mitting a serious crime is only atlOuI 11
da ys." Our overcmwded prisons have
resu lted in over 60,000 vorem crimi
nals being let out on probation eve ry
year, Why are so many youngsters get
ting into the crime business? It pays
off! The average hourly pay from crime
ranged from $9.75 to $19 an hour in a
Beeton survey. Compare Ihal with
$5.60 an hour for legitimate work,

There's an endless supply 01 inter-

esting lhings you can talk about, and it
takes only a minimum of homework to
arm you rself with such items. Letter
man and l eno are making a career out
01 convnenting on the news, so how
about making your conlacls more fun?
I've a news lIash lor you: The chap
you're talking with could care less what
kind of rig you have. He bought his, the
same way you did, so what's the big
deal? H e also doesn't gi ve a snap
about what kind of sky wire~'ve put
up , , , unless you've an interesting sto
ry connected to it. A very interesting
story. Which is highly unlikely,

I don't know about you, butI'd be on
the air a lot more than I have been this
year if my last hundred contacts hadn'
been temWlelly bomg. I honestly don'
even care about your lousy weather ei
ther. Now give me and the rest 01 ham
dom a break and come up with some
thing to lalk about. II you don't, all
you're going 10 gel from me wilt be,
"Aoger on your nandle. Roger on your
ccauoo. Roger on my signal report.
Roger Ofl your rig, Roger on your an
tenna. Roger on your weamer. Over:

Crawling on the Information
Superhighway

Yes, ON is digital. So here we are
snailing along at 20 words per minute,
unchanged from the wo rld 01 1894 .
Fortunately most of us have our blin
ders on so we don't get paniCked by
the big trucks whiZZing by us at 155
megabits per second. Hey, how many
words is that?

Welt, let 's see . w nn eight bits per
letter, plus a start, slop, and parity bit,
and sfx letters pe r word on the aver
age , tners 66 bits per word . That
comes to 140 milliOn words per minute.
ThaI's seven milliOn limes the through
put. Well. thars progress, so jet's put
our blinders back on and pretend it
doesn'l eost

Put into that perspective: Our eme
teur radio communlcalions are still in
the tedu1ologicat stone ages, and that
obviously ineIudes the code test part of
the license exam. We're hanging in
there firmly, holding tenaciously to our
1894 technology and doing oor best to
Igno re the real world zipping by all
arounc:l us,

But if you're going to ignore todey's
real world, you've rea tly got to stop
griping about the unpleasant resulting
artifacts .. . such as ORM and pileups.
Lei's say that your average 20 wpm
OSO laSls abCHJt 20 minutes, ThaI's
about 200 words sent each way, and
lars ignore that about: half 0I1hose are
was ted on sending you r and his call
letters. wh ich presumably you both
know once contact has been made.
Thus, il you slop crawling aloog that
1894 IoresI path and get on the infor
mation superhighway over there, your
whole ccotact could be communicated
in a lillie over one mililonlh of a minute.
Say, maybe we should increase lhe
Extra Class eo m to 30 wpm.

AI a million wpm we could have a
thousand times as many hams and stil
have virtually zero CRM, So he re we
are, with a few reason-ehallenged ta-

natics fussing over ON.
In case you baven'l been doing your

homewo~, which I'm sure is the case,
lIlat 155 megabit per second figure Is
w1la1 MiCro linear's new cheap Asyn
dlronous Transler Mode (ATM) d'rip Is
prov id ing . See Bus iness Week,
2/14194, page 119, If you tum back to
page 115 you can come up to date on
MPEG and JPEG data compression
protocols. That stuff is whizzing by~
on that superhighway over there, 011
snail or turtle . Heck, we could be send
ing each other full-color videos In short
bursts and lake up less spectrum than
we are right now. They're compressing
digital video by 95% these days.

Even Ofl VOiCe we're almost a centu
ry be hind today's co mmunica t ions
technology, with our pathetiC Ofle-way
simple~ transmissions. We could easily
change to duplex, as I've e~plained

several limes receolly in my editorials.
But we 're so solidly locked into our
1890's technology that no power I
knoW' 01 is going to get through.

Heck, back when I got started in
amateur radio , In the 19305, much of
oor 160m operations were duplex , with
one slation on the high end 01 the band
and the other on the low end. We even
had round Ia.bles of six and eight of us
all silting and chaning that way. The
FCC inadvertently ootlawed this when
lI1ey made a law prohibiting hams from
playing muslc on the bands. It was un
intentional, but it was a disastrous new
rule. But then rve noticed that most
new FCC rules have unintended bad
consequences.

Pavi ng the SuperhIghway

While we've been squabbling wi th
each other over our ~Itle marble game
in our federally-protecled playground,
we've been too busy to not ice th e
heavy construction equipment bearing
down on us. Just in the past two years
new orders for communications equip
ment have risen 53% , 10 an annual
rate of $52 billion.. Ec:onorm;ts see this
continuing lor the foreseeable future.
PacifiC Bell and Be" AtlantiC both have
$1 5 billion planned for their netwon<s.
Mel plans S20 billion. The information
supertlighway system is e~pected 10
require an investmenl of double what
we scen t on the interstale highway
system in the 19505 in constant dol

" ra.
Well, big ceet, right? What has that

to do with amateur radiO? Some 01 it
has to do with th e Obvious coming
need for more miCrowave spectrum,
and we've a ton 01 11 sitting there un
usee . But even more of a big deal is
the tallout lrom any baltle we might put
up to save our microwave and UHF
bands . That's when some questions
are going to be asked lor whiCh we
have, so far, no honest answers thaI
make any sense. That's when some
people are going to start asking what
right we have to these billions and biI·
lions 01 dollars in desperately needed
lrequet ces.

So what are we going to say? The
Info highway is going to provide an
emergency communications system
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which Will make amateur radio irrele
vant, How long do you think ii 's going
to be before telephone systems no
longer go out when there is a storm or
an earthquake? How long before tele
phooe systems will be able to comfort
ably handle 10 or even -1ClO~ the
normal tratlic without failing? Take a
good IoolI at the handwriting up there
on the wall and Slop trying 10 pretend il
is gralliti.

OK, il we're no longer going to be
needed for emergencies, then what will
be our justification lor an those ham
bands? AI one time amateur radio was
a major supplier of engineers, techni
cians and scientists. In the 19505 the
l eague did a survey and found that
80% of all new hams were youngsters
and that 80% 01 them wen! on to high
tech careers. Mol1 Kahn W2KR. who
was n.n'Iing the AARl at the time , put
an end to that in 1963 with the so
called "Incentive licenSing" petition to
the FCC, Which he organized. This dis
aster put 90% of the school radio clubs
out of business wilhin two years. as
rve mentioned more than a few times.
n also~ out 85% of the ham deal·
ers and 95% 01 the ham manufaClur·
ers. And with Ihe Inlrastructure that
had been bringing In youngsters de
stroyed, our growth stopped for several
years, and our pioneering of new tech
nologies stopped at the same time.
We've contrtluted aJlTIOSl nothing teen
nologicaly WI the last 30 years. Today
amateur radio is so tar behind In tech
nology that there is no real hope 01 our
ever catching up.

Another supposed contribution by
amateur raClO was our providing tech
nically trained youngsters for the mili
tary or Industry. We aren't doing that er
ther, Today we're mainly a hoOby for
old. retired. cantankerous, while men.
Unlortunately rm typical I'm old, semi
retired. white. and no one who reads
my editorials will argue about my can
tankerousness, As old as I am, I'm still
managing to go to ham club meetings
to talk where I'm one of the youngar
ones there.

rm reaang my mai and I'm readng
al 01 the dub newsleners we get, so I
know that almost 10 a p9fSIOI'l , the ham
world has its blinders on and is trying
to ignore the real world.

Step On-

IS the Situation hopeless? Well, just
about Frankly. I don't see any ray of
hope. Oh, we could save our bacon if
we wanled to. We could easily become
worth our salt and preserve our bands,
but lacking even the sl ightest hint 01
leadership 'rom the League, and ditto
lrom acWA, and ditto again lrom the
Ol d Old-Timer 's Club. the re's Utile
pressure to even consider changes. I
see the OOTe and the a<:::NA as pri
marily devoted to tallying their Silent
Keys. Oh , the a CWA under Harry
W6ATC started to show some promiSe
of actco. but the l eague lowered the
boom and scared the hell out of their
execulive committee.

Next 10 Mort Kahn, the old Hudson
Division Director, probably the second
most destruct ive Infl uence o n th e

League has, in my estmation. been my
biggest (in several ways) champion,
Ha rry Dannats W2 HD. I reall y hate
to seem ungrateful to someone who
has been such a eteadt ast Wa yne
Green supporter, but I have to bow 10
hiStory.

I do think that sometimes Harry gets
carried away with the stories 01 my
WWII submarine exploits, and exag
gerates on how I saved CO magazine
from disaster in me late 1950s by in·
vesting afOUld a quarter miliOn (in to
day's dolIarenes) of my own money in
the magazine.

'Mlat could we do 10 make amateur
radio worth preserving? Jf we'd just tum
lhe clock bacJ< before the ARRL's "In
centive UCenslng' catastrophe, where
we had an 11% growth 01 the hobby
per year and 8O'lto 01 ttI& newcomers
were youngsters, we could again be a
majo r su pplier of high-tech c areer
youngsters to our count'Y. And this is
something our co untry desperately
needs. We need those thousands 01

school radio clubs back. We need a Zil
lion Eimers. We need 10 scrap mat
SllJpict code rest, We need advemsng
and PR on radiO and TV.

They Can't sccrne Amateur Radiol

Of cours e net. Alter all , we have
around 500,000 hams (il we include
many of the recent dead and a pile of
~tely inactives) and we have big
investments in our equipment, light?
Let's say that we have an average of
$2,000 tied up in our hamshacks. If you
have a calculator handy and check Illal

out, you'tl~ lhal the sum total invest
ed for a~ of us cernes to around $1 bil
lion, That may seem like a big number
to you and me, but when you're dealing
with congress a billion here or there is
jusl rounded off on their caicuraices.
Hecll, the~ is In deOl about
$4,500 biIion so far. and with no end in
sight. How mudl clout do we think one
billion will have In Washington? Heel<,
we don't even have a lobby .. . and
you can bet that au those companies
who wan t our bands do. Companies
spellding $52 billion have a good deal
01 money to invest in lobbying_

Maybe we shoukf hold out and get
the Regional Bell Operating Compa
nies (RBOCs) 10 buy our ham equip
ment l rom us. It would be one 01 the
cheapest ways they could go 10 buy
some invaluable spedl um.

Of course 1"1 admiIlhat rc be disap
pointed not to continue 10 talk with a l
those retired hams who are siUing in
their namsnacks with absolutely noth·
ing to say, waiting lor the ir local goll
courses to dry up ener the rain.

I Don'1 Always Agree

Put up or shut up. 11you dorn agree
with something I wrae, then I expect to
hea r from you, complete With some
references proving that you've done
your homework eeuer than I have. I
don'l want any 01 the usual wishy
washy meaty-mouth nervous-nely miI

quetoast et I IOtional crapola about how,
well , whine, you ecn't always agree
with me. Stand up and be counted or
shut up. iii

W9GR DSPII HamBase 1994
N_ data l N_ Program!

Great Circle Beam Heading
HamBa.. 3.06 I. pecked wilh all 01 the~ '-Mu,,"

you Nl"- been " king 'or:
o Browse by Name_
o Browse by Callslgn.

L- - --'''''''''''''=====--==-- ----'I 0 Browse exported FIles. nwow awa, , our
o &port cIata in aU the populat diMaNMformats. _ itt..... giN_

Address labels; Rxed Iormal; Delimited by commas,
tabs. comma.quoles; calsign only.

oGener-Ite mailing li bels from Callstgn Lists.
o Color menus end popup Help ecreens.
o Export lIst l by State, County, and Zip Code.
o Split dltabase. to mult iple herd drivel and floppy disks.
o Same low Price. HamBase 1994 is only 549.95.

....ViUab/tt in 3 112" CJ( 5 f,l4°18M PC Iormat (spedty)

wnat is DSP? DSP allows the
-ccosuucncn' 01 various reters of
great complexity by using computer
code. This allows us to have easy
access to a variety or filters , each
pe rfectly optimize d l or whatever
mode we are operating. The DSP U
has been deSigned to operale In 10
different modes. Four fillers are optimized lor reducing interlerence to sse phone Signals
Irom CWo heterodynes and rereom noise interference. Four more filters operate as
"'brick-wall" CW bandpass lilters . The remaining two filters are designed for reliable
recovery of RnY and HF oaceet radio in/ormation signals, A slngle lront panel switch
selects any ot these filters, Easy hookup to rigs speaker Jack.

o The W9GR DSP /I is the mostpopular DSP on the market 
Thoosands in use worldwide'

W9GR DSP Filler.•. •..•...........•••. ......$299.95 12V DC Power Supply •••••••••••••••••••$11..95

SOP-600 j,COIn Transceiver Control Computer Interface

Make and receive phone calls l rom your mobile fig or handie-talkie with
your own personal eutcoatcn Connection is easy - jusl hook-up 10 the
mike and speaker jacks on your base station rig and plug Into the phone
line! Complete control is assured through touch-tone access codes that
you set and change at will. Long distance toll acce ss is controlled by
special cooe that you set, preventing frauwlent usage. All prog rammable
codes and set-cos are stored In special non-volatile memory 1mrn.Jn& 10
power lailures. Repeater owners use toe SDP-600 as wei for reliable and
solid repeater autopatches. Power required is 12 volts DC et 100 MA.
Experience the freedom of owning your own aetopatcb, on you own

frequency. to use when
and as you wis h. The
SDP-600 ts made in the
USA and carries a one
year warranty.

SDP-600 Personal
AutopalCh, fully wired

........................$249.85
SDPA 12 volt power

supply unll....$11.95

The joCom Transceiver Con trot Computer Inlerlace is functionally identical to the
Kenwood IF-232C, Icom CT -17, Vaelu FI F-232C, Te n-Tee 305 end Heeth
computer interfaces. It will wcrx wilh all radios and rig control software which use
these interfaces.
o No external power IUpply is

necnsary. The joCOm TC interfQC9S
reQUire V6'Y little power lor operation.
This power Is obtained directly lrom
the computer COMM port.

o All electronics Ire enclosed in the
shielded D6-25 connector hood.
RFt susceptibility and radiation is reduced. $ 5 4.95

o Fully assembled and tested.
o Fully Han:lwere and Software Compatible. Works with a. rig control led software 

Free shareware disk indl lded!
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SPECIAL EviNis""-""""
Ham Doings Around the World

LiStings am tree of charge as space permits. Please seoa us your Special Event
two mon/fls in advance of the Issue yOll want it fa appear in. For example. if you
want it to appear in th6 January iSSlJQ, we slJould receive /1 by OCtober 31. Provm
8 dear, cond5e summa/)' of /he essential detailS about your Special EWHlt ChecJl
Spec;" Event. Fi. AfH 111 00 our BSS (603-924-fKJ43). for lislings /hat II'I!W8
100 late to gel into publicatioll.

JUNE4

ALDEN, NY The ATV Group of West·
ern NY Will laoodl a High Altitude Heli
um Banoon at 9 AM on June em (rain
date June 5th). live video may be re
ceived on 439.25 MHz, 2 meter CW
beacon on 144.34 MHz, and local 40
meter net. starting at 8 :30 AM on 7.2:27
MHz +1- CAM. Overtay on video will dis-
play call sign of WA2C,XW, along with
Othel Info. FOI' details, can Roger asr
bacz WA2CXW, (7 16) 937·4478.
KITCHENER , ONT. , CANADA The
20th Cent ral Ontario Amateur Radio
Fleamarkel will be held al Bingeman
Park. contact JacII Knight VE3RG Y. 35
810ckville Ave.• Guelph, Ont. Canada
NtE SX5. Tal. (5 19) 823- 135&
KNOX VILLE, TN A Ham test win be
held from 8 AM-4 PM at Tennessee Val
ley Fair Grounds-Ghilhowee Pk. $pon
sor: RAC 01 Knoxville. VE Exams. Talk
in on 141.30+ RAC K Aptr., a nd
224.50+. Dealers contact Angela Cng.
ge r N4RPR, 2707 Pine Hill Dr. ,
Knoxville TN 37932. Tel. (6 15) 694
9071. For into. contact Ross A. Ramsey
KC4YDR. 790 N. Cedar Bluff, ApI 11u,
Knoxville TN 37923. Tel. (6 15) 690·
'sa>
TEANECK, NJ The Bergen AAA will
hold its annua l Spring Hamfest from a
AM·2 PM at Fairleigh Dickinson Univ. in

Teaneck. Pre-registration required lor
Flea Martlel spaces wlpower; Contact
Jim Joyce K2Z0, (201) 664-6725. VE
Exams; contact SARA VE HofWle. (201)
797-015 1 before 10 PM. Talk-In on
146.1901.790; 145,620 simplex.

JUNE S

EVANSVILLE, IN The Tn-Stale AAS
will hold Ihei r 41th Ha ml esV
ElectJonlclComputer Show at the Van
derburgh County 4H Center, Boonville
New Harmony Ad, starting at8 AM (set
up al 7 AM). Talk· in on 147.151146.19.
c cn tecn Char/ie Aple /sladt N9GWS,
TARS, P.O. Box 452 1, Evansville IN
4n24. Tel. (8 12) 4n-n I6.
MANCHESTER, Ml Chelsea ARC, lnc.,
will hold the 16th annual Chelsea Swap
'N Shop et Chelsea Fairgrounds, begin
ning at 8 AM. Set-up 6 AM. Talk·in on
146.~. For info. send SASE 10 P.O.
Box 325, Manchest~ MI 48158; or cam
Gary R. WiI:1mayer. (3 13) 428-9398.
NEWINGTON, CT The Newington Am
ateur Radio league will sponsor an Am·
aIel'" RadiolCompuler Flea Markel lrom
9 AM-l PM (dealers 8 AM). at Newing
ton H .S . on Willard Ave. ARA L
HQ/'N1AW Open House. VE Exams by
pre-reg istration only: SASE to Susan
Fredrickson WM1B, P. O. Box 165,
Pleasant Valley CT 06063. Talk-in on

145.45 , 146.52 simplex, 224.84 and
443.05. For In lo, send SASE 10 AI
Gerke NfJWF. cio NARt, 63 N Wash
ngtOtl Ave. , PIainvi/IB C T Q6062. 192f.
PRINCETON, IL The Starved Rock Ra
dio Club Ham!est wi" be held at lhe Bu
reau County Fairgrounds, starting at 6
AM. Talk-in on 146.355/.955. For de
taus. contact Bruce Bvlton KU9A, or
Debbie Burton N9DRU, U53 Union St.•
Marseilles IL 61341 -'710. Tel. (S IS)
79~2201 .

SALINA, KS The central Kansas ARC
will sponsor its annual Hamfest 8 AM-3
PM, in !he 4H Bldg. at Kenwood Park.
Rea MarXel Commercial Booths. ceo
tact Larry While KBOBH, 336 Sunset
oc. salina KS 67401. Tel. (9 13) 827·
3737.

JUNE 11

AT HENS, G A The Alhens RC wil l
sponsor a Hamlest from 9 AM-3 PM at
Bishop PlI.. Sunset Of., 011 US 129. Flea
Markel. VE Exams at 9 AM. Talk-in on
14 6.745. Contact George Kelley
WB4VNT, (706) 546· 7713 or Rodney
Couch KE4A NM. P.O. B01( 6337.
Athens SA 3(.1604. Tel. f-lJOO.959-8273.
BANGOR, ME A Hamlest will be held
lrom 8 AMol PM at Harmon Elementary
SChool. Flea Market. ARRl VE Exams
l or all cteseee. CW c ontest. More .

Sponsored by Pine State ARC. Talk·in
on 146.341.94. Contact Roger W. Dole
KAH KS, RR'2 Box 730, Bangor ME
04401. Tef (207} 848-384S.
GOSHEN, CT A Special Event winbe
held at Goshen Falrgfounds beginning
at 8 AM. Set-up 6:30 AM. Talk- in on
147.285. 146.850. For table space, call
S id K1SS, (203) 364-0480. Sponsor :
SOuIhem Bertlshire ARC.
LOVELAND , CO The Northern Col
ceeec ARC will sponsor "Superfest XVI"
atme larimer County Fairgrounds, 100
S. Railroad. from 8 AM-3 PM. For de
tails on VE Exams, contact RiCk HuIJ
bard WAODDC, (303) 353-3577. For
table reservenone. call Or/in Jenkins
KOOJ, (303) 353-7094. General Inlo:
Musser Moore M OPB, (303) 221-3698.
NORWICH , CT A Ham RadiO Auction
will star t at lO AM at Bozrah Moose
Lodge on Fitchville Rd. (Set-up at 9
AM.) Bring 'lOll" gear to sen (10% c0m
mission 10 RASON ). Sponsored by Ra
dio Arnatufe SOC. 01 Norwich. Contact
Rick KDILC, (203) 376-2216; or Tony
NfMOS, (203' 859-204 1.

JUNE 11·12

SAN LUIS OBISPO, CA The tst Fil
ipino-American Ham Radio Grand Eye.
ball eso will be he ld at Lopez Lake
Rae. Area. For details, contact AB6BX,

CA Resillenll Ackl 8 1/4 % s.lts Tu. Aln l<" . Hawaii. ...nd Ca""Oian
~sidents. Please S<lnd U,S. Money Ordor & 517.10 Shipp<ng.

If you wish mort' inlormation pluse send. SASE 10 the a bove Add",ss.
For COO order•. call (310) 433·5860. oul. ide o! CA Orde... Only call
(800) 933-HAM4 ancl leave~. Dealer /nouineS JrMred..

To order, send check or money order for $49.95 +

$6.50 for shipping, along wi th your shipping address
and telephone number to:

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

THE POWER STATION
The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, CRP, or HF, mobiles such as the KENWOOD TS
50 (at 60W). There are no hidden costs, all you need is your mobile or HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg
ing circuit uses voltage sensing circuitry. other brands are timed chargers
which always charge the battery a lull cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

Serving The LORD
S ince 1987
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(213) 257-1084. For a special OSL,
send OSL 10 AB6BX. Talk-in on 7.155
+1- ,146.610 (- .600) pl 103.5, 147.510
simplex; 223.460 simplex; 447.000 (-5)
open, 446.000 simplex; 1285.550 (-12)
pl 167.9, 1294.500 Simplex.

JUNE 12
AKRON, OH The 271h Goodyear ARC
Hamfest and Family PiCniC will be he ld
at Wingfoat Lake Pk. Flea Market l rom
8 AM'" PM (set-t4l at 7 AM). Please re
serve tables in advarce. For tickets and
info, write wlSASE, or can, David Hyde
W8LFX. 1821 Cromwell Dr. Apt. B,
Akron OH 44313-554S; (216) 796-5685.
VE Exams. walk-In only; check·in by 10
AM. Bring original and copy 01 iceree.
plus photo 10. Talk-in on 146.3851.985
WABUXP (un~ 1 PM).
COVINGTON, KY "HAM.().RAMA 94
will be held by the Northern KenlucJ(y
ARC at the Erlanger Kentucky Lions
Park. AdmissiOn 8 AM. Sel-up 6 AM.
ARAL, Packet and Antenna forums.
Flea Marke l . Co nt act KC4FE T c/o
NKARC, PO. Bo~ 1062. Covington KY
41012; or cal l (606) 341-1213. Talk-in
on 1472 55+ or 147.375+ Aptrs.
GAANITE CITY, IL The Egyptian Ra
dio ClUb (W9 AIU) will hold its annual
EGYPTIANFEST Irom 6:30 AM-2 PM,
at the campus of Belleville Area Col
lege. located on Maryville Rd. and Ini
nois Hwy. 203. The indoor dealer area
wi[ open at 8 AM. VE Exams. pre-regis
tration requ ired ; contact Er ic Koch
NFOO, (314) 723-Q840; or for Metro St.
Louis , call 946-0948 10 pre- register.
Talk-in on the ERC-W9AIU 148.76 Aptr.
Dealers contac t Hamrest Cha irman,

PO. Bo~ 562. Granite City IL 62040. or
ca ll Larry Walton NZOp, (3 14) 524
3254.
HANOVER , PA The Hanover Area
Hamming Assn. and the Pleasant HiU
Fire Co. wil co-sponsor !he "Pleasant
Hill Computer and Hamtest." at the
Pleasant Hin F.-e Co. carMtal grounds
(5 miles south ot Hanover). General ad
mission at 8 AM (set-up at 6 AM). VE
Exams starl at 8 AM; Contact Bill NZ3J,
(717) 359-7090; or Pat WWSU, (717)
632-4237. For into and aclvarce table
registrati on , contact Ralph Stoffel
N3KZS, 521 9 Hanover Pike. Manch
ester MD 2 f102. Tel. (4 10}239-49t8.
OLD WESTBURY, NY An outdoors
Hamlest. sponsored by the Long Island
Mobile ARC, will be held 9 AM-4 PM al
New York Inst. of Tech . Flea Markel.
VHF tune-up cl inic. Talk-in on
146 .25/ .85 . Contact Neil Hartma n
WE2V, (5 16) 462-5549.
WILLOW SPRINGS, IL An AAAL
sanctiOned Hamfest will be held at San
ta Fe Pk., 9 1st and WoIl Rd., starting at
6 AM. This is !he 37th aMuaJ HamI&St
spo nsored by lhe Sb Meter Club 01
Ct*:ago. Inc. Flea Ma~et Please r~
erer in advance. Large Swappers Row.
Gel advance uceets Irom Mike Corbett
K9ENZ, 606 South Fen /on A ve..
Romeoville IL 6044 1. Dealers, comact
Joseph Gufwein WA9RIJ, 7tog Black·
bum Ave., Downers Grove IL 60516.
Tel. (708) 963-4922. Talk· in on K90NA
at 146.52; or K9ONAIR. 146.371.97.
WINFIELD/CENTRAL, PA The
SVAAC and Millon ARC will sponsor a
Haml esl at wrnuero Fi rema n's
Grounds . Talk-in on 145.18ns and

146.821.22. contact SVARC, soc; Bo~

73, Hummels Wharf PA 17831. Tel.
(7 17) 473· 7050. Packet: WY3M 0
NR3U.PA.

JUN E 17-19

RED DEER, ALBERTA, CANADA The
Cen1ral Alberta AadiO league will host
their 24th annual Picnic and Hamle st at
the Burbank Campsite, approx. 8 km
NE of Red Deer. Acbvilies and displays.
Talk-in on 147.150-+ MHz, Or 146.520
simpl ex. Contact BOb VE6BLD. Bo~
log " Lacombe Alb6rta. Canada roc
ISO. Tel : (403) 782-3438. Packet
VE6BLD 0 VE6RDR.AB. CAN.

JUNE 1S

CORTLAND, NY The 12th annual
Cortland International Hamfest will be
held from 7 AM-3 PM. at the Cortland
COunty Fairgrounds. Flea Market. VE
Exams (reg. 9 AM-l 0 AM, exams at 10
AM). Talk-In on 147.780/.180. contact
SAR.C., P.O. Bo~ 5241, Cortland NY
13045. Tel. (607) 756-6550 eves. or.....,.
DES MOINES, IA A HamlPuler-Fest
will be held at Valley H.S. in W1tsl Des
Moines. by the Des Moines RAA. Doors
open S AM-2 PM. Flea Market. Set-up
at 6 AM. Seminars. Forums. VE Exams
atS AM (regislralion 7;3Q AM). Contacl
DMRAA HanVPlJI~-Fesl. P.O. Bo~ 88,
Des Moines IA 50301 ; or call Mark,
(515) 255-013 1.
DUNELLEN, NJ The Raritan Valley
AC "94 Hamlesl " wi ll be held at
Columbia Park (near intersection ot At
529 and 28). Time: 7 AM-2 PM. Talk-in
on 146.6251R, 146.520 simplex. Con-

tact John Manna WA2F, (908) 722
9045 before 8 PM.
MIDLA ND, Mt The 191h annual Ham
test. sponsored by the Midland ARC,
will be held at Midland Comm. Center.
VE Exams. New and used equipment
Doors open 8 AM·1 PM . Talk-in on
147.<lO+. ccoteet MARC Hamfesf, P.O.
Box 1049. Midland MI 4864 1. Please
SASE; or call (517) 832·3053 eves. and
.....s.

JUNE 18-19

SPOKANE, WA A two day Hamlest
will be held at Spokane Interstate Fair
grounds, sat. 9 AM-5 PM; Sun. 9 AM
1:30 PM. Set-up Fri., June 17th. Con
tact Ivan Brown, E. 537 Nebraska,
Spokane WA 99207. Tel. (509) 489
2fiS7.

JUNE 19

CAMBRIDGE. MA A Tailgate Electron
iCsIComputer/Amateur Radio Flea Mar
ket will De held lrom 9 AM-2 PM at Al
bany and Main 51. This event will be
spor'ISO(Qd by the MIT Radio Soc. and
the HafYilrd Wireless Cllb. Talk-in on
146.52 and 449.7251444.725 • pi 2A
W1 XM/R. Ma il advance reserva tions
oeore June 51h to W1GLS, P. O. Box 82
MIT BR., Cambridge MA 02 139. Tel.
(6 17) 253·3ll6.
CROWN POINT. IN The Lake Cotrty
ARC will present th ei r 22nd annua l
ners Day Hamlest at the Lake~ty
Fairgrouods. Doors open et 8 AM (set
up at 6 AM). VE Exams ets AM. Talk-in
o n 147.00+ . Contact Ken Brown
KE9TC, 918 Chippe wa Dr., Crown
Poirlt IN 46307. Tel. (2 19) 663-5a35.

2 meters 220 440-

The only repeaters and controllers
w ith REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Crea te unique ID and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

Division of Kendecom Inc.
23 Elm Park. Groveland, MA 01834

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Call or write for specifications on the
repeate r, controller, and receiver winners .

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastenu real speech • voice
readout of received signal strength,
deviation, and frequency error • 4
channel receiver voting • c lock time
announcements and function control. 7
helical fi lter receiver. extensive phone
patch functions. Un like others , Mark 4
even includes power supply and a
handsome cabinet.

CIRCLE 144 ON READER SERVICE CAR D
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FREDERICK, MD The Fredeflck ARC
will hold its Annual Hamlest on Father's
Day, at the Walkersville Firemen's car,
nival Grounds. Hours: 8 AM-3:30 PM.
Taik- In on 147.06/+ , 146.52, and
448.4251,. Write 10 FrtKJerick. Hamfest.
P.O. Box 1260. Frederidl ,.,D 21702. or
call (J01) 6~2633 - Code 116393.
MONROE, Ml The Monroe County aa
diO corrmencatcns Assn. will hold the
"Monroe Ml Hamfesr at Monroe County
Fairgrounds 8 AM-2 PM. For aovarce
tickets. contact Tom Cooper N8OSC,
2277 W. Stems Rd., TemperaflCt1 MI
48182; (3 13) 847-6549. To reserve
table or t runk space. contac t Judy
Kraatz , 22 75 Nadeau Rd.. Monroe MI
48161. Tel. (3 13) 289-2638 eves. For
info, can FfBd Lux W08fJZ,. (3 13) 243
1053. Talk'" on 146.721.12.

JUNE 20

SANTA MARIA, CA The annual Santa
Marla Swapfest will be held at \tie Uno
cars Newlove Picnic Grounds. 9 AM...
PM. Sponsor: Satellite ARC (W6AB) .
TaJk.fo on 146.:w.94 WB611YIR. For de
tails. cal KD6VLZ or KD6VMA or write
to Santa Maria Swap'est, P.O. BOI(
2067, Orcutt CA 93457-2067.

JUNE ~26

ENGLEWOOD , NJ The Englewood
ARA wil conduct \tIeir 351tl Fiekl Day
Exercise June 25th and 26th, in order 10
lest emergency communications from
field locations. The Mayor of the City of
Englewood has proclaimed June 19th
June 251h as 'Englewood Amaleur Ra·
dio Assn. Week.·

JULY 4

HARRISBURG, PA A Hamfest will be
held by the Harrisburg RAC, 8 AM-2 PM
(Set-up at 6 AM). location: Bressler Pic
n ic Grounds. Contact Steve GObctf
KA3POO, 1600 Old Trail Rd., Etters PA
1731 9; (717)~ .

SPECIAL EVENT STATlONS

MAY 15-JUNE 30

HUDSON, F1. lllree ships d Workl War
II vintage wil l participate in the LAST
WORLD WAR II CONVOY 1994, kl cel
ebrate \he 50111 Anniversary of the Inva
sion 01 Europ e: SS Lane Victory, SS
John W. Brown, and the SS Jeremiah
O'Brien. There wiUbe a Special Events
Station on board the SS lane Victory
(W6MWO). These ships wIl contacl. the
Maritime Mobile Nel daity, advislng them
01ee time and frequencies of operation.
For aSL cards with ship's photos, send
your aSL infO with an SASE to Radio
Room, 55 lane ViCto/y, PO Box 629.
San Pedro CA 90733-0529.

JUNE 4-5

BRANTFORD, aNT., CANACA The
Brantlord ARC will opera te VE32BA,
1400Z·2000Z June 4-5, Irom the Bell
Homestead, 10 oommemorate the l20th
Anniversary of Alexander Graham Sers
invention 01 the telephone (hence the
miaophone) at the sne In the Summer
011874. Prequences: 7.170, 14.170
and Club Rptr. 147.150. For a ce rtm
care. send a SL and 9·x I 2· SASE to:
The Btantford ARC, P.O. Box 25036.
Brandotd om: canada N3T6K5.

JUNE 10-11

MT, VERNON, NY The westches ter
Emergency ccmm. Assn. will sponsor
Ihe 'Amerlcan cancer SOC. Overnight
Relay" at 2100z June 1Oth-2100z June
11th, in Dobbs Ferry NY. Station WB2Zl1
'" operate 25 kHZ above eadl N<Mce
/requency. send OSL's to WECA Special
~vent, P.O. Bel( 831, N. Tarl)'fown NY
10591-0831.

JUNE 11

BROOKLYN, NY The Kings County Re
pealer Assoc. ARC wl1l operate
WA2Z'NP 1400Z-2000Z to celebrate the
Anniversary 01 Fl Hamilton Army Base.
Freq uencres: 28 .343, 21.34 3, 14.343,
7.243, 3.943. For a certi/ieale, send a
9·x1 2· SASE 10 Charlie Quartan.
N2JZA 2175 East 8fh St., Brooklyn NY
uses

JUNE 12

ST. FRANCISVILLE, IL The RadiO Am
ateur Downstate Illinois Organization wm
operate clUb Station WD9GTW 1200
lITG-2100 lITC, in oon4unctlon with the
ML Carmet Nport Appreciation Day. oe
eratiOn win be on General phone sub
bands on 15, 20, and 40 meters, 28490
on 10 meters and 146.490 MI. Carmel
Aptr. For a certificate, send SASE with
OSL to MCPA, RR 1 Bel( 54, 51. Fran
cisville tt. 62480. For inlo, call (6 18) 948
2413.

.A.lNE 1.,9
PONTIAC, Ml Oakland County ARS wiR
operate W8TNO /rom 1200Z June 18th
0200z June 19th, to celebrale the World
Cup SOCCef event being held indoors at
the Pontiac Sillleldome. Operations wi'
be in the 10wef General phone sutlbands

on 20, 40, and 80, and in the Novice
10m phone subband. For a certificate,
send a 9·x1 2· SASE or IRO's 10
OCARS, P.O. Box 431·244, Ponfiac MI
<8343-....
VANCOUVER , WA Members 0/ the
ClarII County ARC \!IiI celebrate the 1st
annual "VANFEsr (Vancouver FestivaI),
by operating /rom \heir hor'nes, using the
Club call W1AIA. OperatiOn will be in the
General portion 01 the 75. 40, 20, and 15
meter bands. and In \tie Novice portion
d the 10 meter band. A OSL or certifi
cate will be ava ilable lor a SASE to
CCARC P.O. Box 1424, VBrlCOtM1f WA.....
WESTON, WV Station KCllBK win oper
ate 1200Z-2100z Sat. and Sun" Irom the
Stonewall Jackson Lake Sport and Water
Show. TNs Station will be sponsored by
Itle central AAA to commemorate the
131 st Anniversary 01 west Vll'ginia be
coming the 35th state. Operation wiD be
in the General sse portion 01 the 15 to
40 meter bands, and the upper porton 01
the 10 meter NOYice SS8 suttland. For a
certi1icate, send a OSL and a business
SiZe SASE to CARA, P O. Box 1487,
WeslOrl wv26452.

JULY 3

RUSSIAVillE, IN The KoI<.omo ARC will
5pOtISOt a SpeciaJ Events Station honor·
ng \he Sesquieentennial celebration of
Howard CCU'lty. Operaticll WIll be on 80,
-40, and 20 meters in tie bottom 25 kHZ
d the General class bands, and WI the 15
and 10 meter Novice class bands. The
station will be on the air at 1400 lITC and
wilt continue tor 12 hours. Please OSL
w/SASE to Dick ENiD' N9/PA. P.O. BOI(
128. Russia~ IN 46979. iii

CIRCLE 1 ON READER SERVICE CARD
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CIRCLE 82 ON READER SERVICE CARO

QRP CLASSIC DUAL BAND
TRANSCEIVER KIT

• Dual band Transceiver kit lor the 20M & 4D bands
• Superhet receiver design with ecce ring mixer & RF pre-amp
• High side LO Injection on both bands 101' a cleane r signal
• 4 pole crystauaooer filter
• 4 pole audio /iller
• AGC c ecou
• Vic tuning with 8:1 vernier dial covering 100 KHz
• RrT w/center detent control providing :t 1 KHz 01range
• Sidetone OSCillalor w"evel control
• Silky smooth a SK cifl:Uit
• 4 • 5 warts ot AF output on both bands
• Tx output power adjustable from 0 to lull output
• Both larrtlic and manual key Jacks provided
• 12VDC operation - Current drain Is 200mA on Rx and 1 A on TX
• Measu res (HWO):4 ' X 6 114" X 6 718" and weighs 48 oz.
• 100"4 COI'l'lllete kit - AI COils are In'NOUnd
• All panels prepunche<1/or optiOnallarrbiC keyer

• . :g:~ : ~~~&;ii~'~'~li~~bi~'K~;~~'kii:: :~:~:::;

AlloW you to test your designs quickly and
In e- p e n s iv e ly w i thout t h e n e e d fo r
sohlsticillted test eq uipment.
PU L SAR can deted the eQuivalent o f •
picosecond glitch OCCUlTing once a wee k i
Runs o n PC IXT/ATI 28813861486 with
EGA o r VGA dis I. s.

EASY.pC , For single aided and
mu ltil ayer boards to 1T"xl r .
Phenomenally fast and easy 10 use.
Over 18,000 copies in use wor1dwide.
EASY.pC ProfessioMI for boards up to
32"' x 32" at .001" resolution , 16 layers.
Schematic capture and nellist extraction,
integ rates &aa mlessl y with PULSAR and
ANA LY S ER Ill . Run s on PC/XT/ATI
21613881486 with EGA Of VGA d lspUyL

Number One Systems
REF: 73, 1795 Granger Ave., Los Altos, CA94024

(41 5) 968 9306
VISA and Mas te rCard welcome.

PCB I Schematic CAD - from $195

Lo ic Simulation - from $195
PULSAR and PULSAR Professional,
Full featured digital logic simulators.

Analo ue Simulation - from $195
_$,.... _ :10',- _ . . _- _._ A NALYSER III and A NALYSER III Pro.
"<"of: - -• " ,_ -1'- Powerful linear circuit simulators ha ve ful:h\ f . :: graphical output, handle R's,L's,C's, Bipolar

~: \!/ .. f~~:~:~~s :;r~ra~~':~'~'u~:~~~~
_ l;' ~ Plots Input anc! Output Impedance s, ~in ,

:: \ }! .• Phase and Group Delily . Cover. 0 ,001 Hzto
: . . :~ . _ • :o-lOGHz. Runs on PClXT/AT12161386/416
- - - - - - _ . _, with EGA Of VGA dis s.

For information write , fax or call: = "--- --1
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20877

EEl

549.95
$39.95

$99.95

SWL: A "': 1'" only eattridgli IarCW. ATTY
(Baudot & ASCII) lot' ... with Cotnmodoie &1/
128. OpsolltilO prog<&m in ROM .

$69.95

MORSE COACH: A """,,,iplet& 1e1Ch1ng
I nd l&SII"'ll p.ovra m lor learn ing lhl Morse
coda Ina carf'kjogii.
For C64 or C1 28.

vecSPECIAL

E L E CTRO N ICS

AIR-1 : ACOI'I'\PIllt8 1nler1ace $ySl_ lot' -.d
end I'llC . ' .. onCW. ATTY (Baudo!: & ASCII) end
AMTOR.1or use. wi1f'I COrnmodoce VJC.20.
()pe<ati"'ll program ill ROM.

G A N D G

,

--"~~F~~N~.
Rockdl le sueet. Worcester, MA 01606 U.S.A.

Telephone; (508) 852-3674 1853-3232
To ll Free; 1-800-962-4638

FA X: (508) 856-9931

CI RCL E 292 ON READER SERVICE CARD

AIRDISK: AnA1R-1 type op
e raling provrsm for use ...ill1
you r Inl&rface lIard'Nare Both
VlC-20 and C64112B progralTlli

ononedllll. 139.95
AtR-ROM: cartridge.......
01 A.IRD4S1< Iar OW12Bonly .

S59.95

MORSE
COACH

Amateur Software
and Hardware for

the Commodore User

AR~ t ART-1 : Aeomplete lnlerface syslem tor send
_ and recer....on CW. RTTY (Baudot & ASCII) and

AUTOR , lor UI8 with 1MCom~ &41128
computer. Ope<-aling progrlIrn on di8Il indudIId.

5199.00

IFREECata logue I
Determine "Electromagnetic Hot Spots" in your
home orworkpiacewithalowcost Walker Scientific
Elf Monitor (Gaussmeter). Choose from the most
comprehensive line01electromagneticl ield rad iation
monitors availableonthemarket today.

For people choosing to exercise
"PRUDENT AVOIDANCE"

to e lectromagnetic fie lds generated by
most electric appliances & equipment.

CIRCLE 169 ON R£ADER URVICf: CARD
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O F MAI=lYLAN D

8524 DAKOTA DRIVE, GAITHERSBURG, MD=: oon 258-7373

HR2510, RCl2950, CONNEX 3300,
COBRA 148. GALAXY SATURN, plus
many more kits 10 eeeese your m0du
lation. $19.95. (800)536-0109.

BNB350
KIT BULDER$1Complete list 0/ 165+
kit vendoB. • 10 SASE . $3.00 USD to:
RUTENBER ENGINEERING, 38045
10th sr E. •H75-AR, Palmdale CA
93550. BNB365

Conbnuea onpage 83

KEN WOOD AUTHORIZED REPAIR.
Also ICCM. Yaesu . GROTON ELEC
TRONICS, Box 379, Groton MA 01450.
(508)448·3322. BNB31 0

RCJ.2950 OWNERS: New modifICation
manuat Including Power inaease. cer
Wier modificallon. Modulation increase.
Operatlng hints. and more. Parts in
cluded. Only $20.00 ppd in U.S. (Mis
sOurI residenlS add $1.15 taxi. SCOTT.
P.O. Box 510408. St. louiS MO63151
0408. (31 4)846-0252. Money Orders or
C.O.O. BNB340

WANTED: Electron Tubes. ICS, Semi
ClOfKluclors. ASTRAL, P.O. Box 707ST,
Unden NJ 07036. Call (800)666-8467.

BNB307

ALL OF THE FOLlOWING WORK
GREAT on 160M 10 10M; Unique in
cloorlovldoor antenna gives 3Od8 gain.
complete diagrams and instructions.
$6.95; complete SSBJCW receiver kit.
$9.95; HF/SW rec eiver preamp with
35dB gain , factory wired, $19 .95; HF
VFO kit. $14.95; rock stable SOW CW
lransmillllf kit $19.95; 100w version.
$29.95. All above are 160M-10M and
are c:ornpIetefy transistorized. each kit
contains all par1S and diagrams. send
your order wi\tl check or Me to; BOB
CHRISTIE, AA2KE, Extra Class Ham,
215-28 Spencer Ave., Queens Village
NY 11427. AI instrudion diagrams. S3
each " oroere<t separately. BNB319

FuJI 'rra necetver Kit w/cas e only
$199.95. One board . no wiring, top
quality coeocoeots & PCB. GUARAN
TEED TO WORK. Cal 10 order: S & S
ENGINEERING. (301}416-0661.

BNIl304

LARGE CONSOLE TRAN SMlTIER.
with rack mounted cool KW variac con
l rolled power. Includes linear amps.
pair 304th's 40m 450th's 20m with or
without COllins 75s1. 3251. Bird coax
swilching. Warren W. Weib le. 224F
West lakeshore Or., Port Cl inton OH
~3452. BNB2S9

ATTENTION HAMSI Subscribe to 6-50
Wor1dwide lot Six Meter EnltluSiasts.
DX Digest 'or OX Chasers. or The
Novicerr6Ch Report Call (817)6 94
4047 or FAX (817}694-2522. BNB292

ALL ABOUT CRYSTAL SETS. Theory
ancl construction of ayslal S8! radios.
$9.95 each. ppd USA. seoe 10: AL·
LABOUT BOOKS. Dept S. P.O. Box
22366, sanDiego CA 92192. BNB200

CUSTOM MADE-HAND TOOLED
reamer prod ucts with your Ini llals,
name. cal letters. Photo's & estmates
available. Key ring s, wa llets. belts.
purses, hanging SiglS. specialty Items.
GREAT GIFT. LEATHER & WEST, 67
Ca useway Rd .. West Swanzey NH
03469. (603)352-6256. 9-4 pm . M·F
ET. BNB215

QSL SAMPLES- 50 cents . SAM
CARDS, 48 Monte Car10 Dr., Pittsburgh
PA 15239. BNB275

The deadline tor the July cl aMified
ad ..ction la May 12,1994.

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLO
GIES AMATEUR RADIO, 10715 SW
190th s treet .9. Mia mi FL 331 57.
(305)238-3327. BNB295

Tim ycu '*' ham and~ gear 'I"l1O ClI$h 11C/ff. &n. you can nil lot' I ,-,"fell 10 Iry
and lbnp it, bl.lI J'OI' know~ gel I tar 1l'Iln .... r;, pnclIt' J'OI' '- I 0l.C ....... 100.000 ac:
_ ham pcllIoMl~ can _ ...... h '" 1u'dr1Icl1clClll hanls..no c:ome by a ... """1ItIIt
Iale. Cl'** ycu I1lIC.~. c:.IIr ..-.d cQM IhIIwes and lilt CI!Ih IDr rour ham and~
lIN'~ irl IDO old 10 .... You Iu'W;Jw 'fOAl.. nol going 10 IIIe 1~ 10 why ...... . lot j'f)UI"
"""""'" 10 lhftIott OUI? Thal stull lin, gMtJng llIl)" y<UlgeI1

ThI 73 Flea Market, Barter 'n' Buy. COSlS you pean uts (11mOSI)--<:omos 10 3.5 cenlI I ...0«1 for
""divi.lual (f'l(lrXXImmen:ill) llds and S1.00 I wolll for commercilll llds. Don' plan on telllnQ a long
SlOI'y, LIM abbnlvialiQol, er.am I in. 8ul be honest The<I I" pIenly 01 hams who kM 10 1iJl1hings.
10 1 it dQeIn, ....... 11,10.

MakI ycu 1st. ClUII !hi WO<dI.~ ycu 1;11. 00«I0 , • ..-.d phgni runbiI. lncIudi I
d'Ied< or ycu crd CMlIUnber rd azpinItIorl. • )'001" pIIIc:ing I ClllTIl'ne'cilllld. induOi ....~
<I\b'III pIIone runbet. ......1n;Im~ ..:I.

Thil lt I " ... ,~.,~. no! I clIi)'~. so f9n I~ /llQI'IltIs~ 1he ac:
lion $liltS; 1Ilen be pteplIred. If you get IDO IT\II'I)' cds, roo priced 1 1000. II you don' gel many
calts. too high,

So gel ool Y· !lIow !he dvst 011. check everything out. make sura ~ l till WO!l<1 righl aod junebe
you ean /la lp make I I'\anl ..... i1llil1 l111O'1<s Iioght and junebe you can IleIp ....... I ham MW<:Om8f

Of raIirad old trr-I\appy _ ....1 rlg )'OOIra nol '*"'l now. Or you ..... vat busy on ycu com·
puIet" rd p.l lOQIlhaI l .. 01 smllll QIIiUIPllI'IS 10 -.I 10 !hoM i", t 11

Send ycu ads rd PI""'" 10.. BIller .... Buy. .kldy' WIiiItef. 70 fl. 202N. P l tl 1loooujl N-I
lXW5ll and 0'11 set lot'..ohone c.k

SU PERFAST M ORSE CODE SUo
PEREASY. Sublimina l cassette. $12.
LEARN MORSE CODE IN 1 HOUR .
Amazing eucereasr technique. $12 .
Both $20. Moneyback guarantee. Free
catalog: SASE. BAHR·T3, 1SO Green
fiek:l. Bloomingdale IL 60108. BNB221

KIT BUILDERs-Announcing a NEW,
SYNTHESIZED qrp Tran smi tterl
Transceiver. \tie ARK4. Gel on the air
lor ooIy $99.95! (Transmitter Kit only)
Buy as litlltt or as mudl as you want
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so and 160 Meter BInds

Fotgel any daytime efforts, but you .....
lind OX on Oood (0 ) days (nighls) on both
bands, barring QRN f rom sto rms ....hen
sllltic levels wiM keep al but the s1rongesl
5ignets un-<:opyable . Few, if any, OX sig
nels during JtrolI on 160, and llOi'I'Il!IWhat
~ more on 80, tu don' bel the Iamt
on it. ShOll skip BI nilfol .... be prelty good,
however, on both bands oul lO 1,000 miles
or so.

Keep youl rigs tuned 10 WWV at 1B
minIAes alter any hour lor 'fOUl up-t<M1ate
report at Solat Fbl., B<UdBr A and Bot*Ier
K indexes, and Il'Ie Sl.mmary of last and
next 24--hOi.1' pBliods, See you 1n.kAy. III

Good and Flir dil)'$-- Yru ox 'IWOfkhorse.

30 and 40 Mewr Binds

N;g,llime DX wit be excellent on Good
(0) deys and some Fair (F) days , , , but
you have 10 consrler thunderslOlTl1 QR N
lhBt wi limit weak station signals wnet1 wi
be down in the rnse, Day and QghI short
skip "'SHaNe on Good (G) days. OX is ex·
pec1ed olten bet....een local sunset and
SUlrise, Daytime absolption may lim~ your
activities exoept for short skip out 10 about
1,000 miles. N;ghltime short skip will go oul
to IIbouI 2,000 miles.

EASTERN UNITED STATES TO ;.'---- -

10 I nd 12 ~er Bai'\Cb

Sporad;t; E wi. be available <l/r.
ing dayligl'lt hours on many Oood
(G) days, with strong slIip signsls .' •trom 500 to 1,500 miles, and you • • • •
can eepeet abnJpl termination 01 • •
the eontad lIS the ion doud passes

, • • • • •
oul at range. • •

" • • • • • •15 and 17 Meter Bands • • •
Good sporadic E contacts be- " • .'. " •

t....een 300 and 1,300 miles on
most Good (0) days. You may also
lind some lrans-BqI.,o:Itorial skip on
Good days inlo the SoUhem Hemi· --- , • • • , ,
sphere , w ilh decenl l ignal -- • • "

,
strengtha , but nol outstanding. -- , • • "

, ,.- • • • "20 Meter Band "~. • " " " " " • " • " "- • •On Good (G) days, consistent - • • •
OX 10 most parIS d the world N ' W~ , , • .' • • • , , •
r.g daY'l;ll hoIn. WId on peI1icu- • •

~-
, , • • • • , , ,

larly 000d days, etten unli. mid· - - " "night. Spoia(iic E can be expec:le(! .. . . A •
ovt 10 about 2.000 miles Of so on .~- • " • " " " •

" - -"'-'" '. _.......-. " ",..
JUNE 1994

SUN MON TU E WED THU FAI SAT

1 F 2 F·P 3 P 4 P

5 P-F 6 F 7 F 8 F 9 F 10 F·P 11 P

12 P 13 P 14 P-F ' 5 F 16 F 17 F 18F

19 FoG 20 G·F 21 G·F 22G 23G 24 G 25 G-F

26 F·G 27 G 28 G 29 G 30G

Jim Gray W1XU

1think I've made the biggest QOOl so far
t'- year , , , and I hope you will have ..
teived this Jon! issue., lime 10 corred . , In
the May lor!IC85l, I caIed lor a knIr ec:Iipse
on May 25lI'l--b.A an even more spedao "
Iar edipse wi. 0C0Jl' on May 1O\h: an amu·
lar ec:lipse of the sun, which wi. be visible in
most 01 the ....orld except Asla. An aiYll.Jar
edipse means that the edip$l!l is nol lolal
, , , instead, the SlO wi. have • b!iljlI ring

III'OInd a dark cenler. IlidrI' BYeI'i ft601ion
tl'Ial one! So, please exrose the 01' 'ssiotl
The pn:lblem with lryng 10 make~
when you're work,ng on a Il'Iree-mont~in

eeveoce deadline is lhat the parliClAar issue
in queslion has already gone to the plinters
Pnosl two monIl'Is Il/le3d at the cover dale.
Our p.bIishing slaff usuaIy C8n do the irn
possHe , , , tu no! the~ so . '15

tnyU'n 10 be the bad 'Pt!tis monlh.
On lop at althe iollgoing, I can' even

oMer you I good month fOf propagation. The
firSl haMof the monlh will be Fain o POOl (F·
P), Of only FElir (F) , The second haM looks a
~ bettlIr with IXlfl6lions Fair (F) or Good
(Gj and Ilenctng be!..ellll those corw:ilionI5.

The Poocest dayI5 (P) wi 0iXU" bethlllll
Il'Ie 2nd I nd 5th , and again belween the
10lh and ee 15tl'l, You can expect
some sevure geophysical condi·
tions on lhe 2nd Of 3m, and again
on the 11th or 1211'1 . Remember
l hat the forecasl &nOW'S a day Of

two eithet" way from the Gale~
The fesl at Il'Ie month should be
qUte normal and provIda the usual
propagallOi'l one can expect at lllill
time of year, allowing for the steady
decline in the sunspol numbers .
The following are bind-by' band
c:ondilions:

.-n Gray WIXU
210 E<lSt Chlrte8U Cirr:Je
Paysoo A.Z BS541

CIRCLE 33 ON REAOER SERVICE CARD

. ' . <.; ••

TxID"'1·
•••• •

111\\,-- ---1 Transmitter
.'v ..FingerPrinting.

.. System ·. <.

•

•
"•

-

-3 . . . . . . . . . . . . .. . . .

Tlft~ 01' oa.oI f~1lC~ OJ ee t.;O-l N()oW Shipplngl
FMlAM radio transmitters hove Q unique freque"cy
versus t ime stcrt-uc ehctcctenstlc-even radios of the
same make and model. This -FingerPrint- can be
captured. stored and analyzed. Our exclusive TxlO
Software and the patented technology of the TxlO-l
IBM/Compatible circuit board can help you Identlfv
the abusers on your repeaterl Or help you keep track
of the number of radios per account on ' commercia l
repeaters. cress 'and OTMF decod if\9;' os well os
Spectrum Occupancy and Deviotion measurement
features further enhonce the system. ,

. , Coil or uette for 0 bloctue with full oetcns, ,
" ,;; ,oddttlonai,e~es. and tedYllcal,specifications.,, ' ,j;
Tz1D-1Wlth Software $699.00
~Ing lPSGroundUSA: 18.00

Yb<ltMC ond N/I£XCKWf'CM. coo on mstt or~ ClroMr tx.b orIy.
Gooo.." ,.ot PurdoM OrdeRacceptM. . ,

. Ord.rs. (800) 338-9058 '. ' , .•
,/., ,:: .; Info: (503) 687·2118 Fat: (5031687-2492 ,, ): :;,,: ,::; ,:

REPEATER MAPBOOK
NEW!

1994-95
NOW INCLUDES

AUTOPATCH
ANDCTCSS

TONES!
INCLUDES:

:~

"""'""""10 lIDO "'"OU' new WORLDWIDE ........, 1.2 GHa
ATlAS will help make your 0... QIJOlIty R$peatfK Mc:Jps are now
QSO's more fun and available In book torml thor. rigtlt,
Interesting. When you tolk to OU' new book lnctudes c:t U.s.

overseas ham you wtII Stcf.... aI Cc::ncdan PIoYlnc-.
know more abO' lt his Mellico. Central America and ....
country. Includes raclo and ca i • • «Ii I! Mc:Jps.lhow city

aDhk:a1 irlormation lex kXoIIon. tepeofeo't. Nghwoys, hem
over 3:m courtrles. More dealers, and tou1st ~ lIolmatIonI
than 325~sI PERfECT FOR TRAVEU More than 175

ORO $19.95 ~~TODAYI 9.95
/lfliOllALIlfll6fmIMot,WIPES IlfIlfA7fIIMot"___ -. to SETSAVAILASLE to<

OU' ~ CCII'dsI fl · AI(, *. OR,-ID, Mf,NV 8YlIl'Y state plus
reglOIiCII guide 12· A,Z, CA, HI, NM, NY, TX cc-eee. MQp. a.

IncIudM Ilx IomInatecl ' 3· CO, Mr. NO, SO, tIf. WY full color end
state cordi, a .....roI botnd ... IA, KS, MH, MO. HE, OK '--'noted ~ ~

...... 15· Al, AIL lA, MS, MO. OK ....,. . , ..............
8OfY..... Yery t6- AI.. GA, Fl, LA. MS, TN Shows 2m, 220, 440,

nandy. and SUJ*' for t7· KY,MO. HC.sc, 'A, WV 900. and 1.2 GHz.
~lCIhJy" l 9 9S IY· .... OH, Wl NewtyUpdl;IIedI

1'WS$3~ • DE. Wl. NJ. NY, Ott, At. ", IrW .9

CIRCLE 248 ON READER SERVICE CARD
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BARTER 'N' BUY
Continued from page 8 1

aSL CARDS - Standard and cuslom. Your ideas Of

ours. Exceftent quality. FOil sta"'lJing available. Many
desigls and type styles. catalog and~ $1.00
rel~_ WLKINS. Dept. A, Box 787, Atascadero
CA 93423. BNB370

NEW NN1G CW SUPER-HET SINGLE BAND
TRANSCEIVER KIT. Ava ilable in 20M , 30M, 4OM.
80M. $59.95 plu s $3.75 Sit·\. (Calalog·2 S ta mps).
DAN'S SMALL PARTS & KITS, 1935 South 3rd
west et . Missoula MY 59801 . BNB385

We specialize in C B radio modificatio n
plans a nd hardware. Frequency and FM
conversion kits, repai r books, plans, high
performance accessories. Thousands 01
satisfied customers since t976! Catet $3.

FIELD DA Y ANTENNA
-..p/f,.,~.......

SERVICE MONITORS WANTED • ••• • • • • • • • • • • ••
SERVICE MONITORS WANTED •• ••• •••• •• • ••••
Any Iale model test eQuipment .
Can, (406)241'7376. BNB390

IT'S BACK! The retum of the HW-8 Handbook! Sac
ond prlnling. Modifications lor the Hea th QAP rigs.
First class ma~ $ 11 . OX acid $4 for air rna. shipping.
Mike Bryce, WB8VGE, 2225 May1k)wel" fffl. Massil
lon OH 44641. BNB404

WANTED: Hammarlund Model SPC·10 SSB con
verter. HA Weber, 4845 West 107lh Street, Oak
Lawn Il60438-5252. BNB411

Mad~ in USA

Learn Code Faster & Easler
Better than Code tapes
Ideal for Beginners to Advance
Take It anywhere to practice
• Select a b le code rates f rom 3 wpm to 23 wpm
• 3 Random code modes

Ccnnntccs rand o m code mode
Preprogramed rode mode for checking accuracy
In teractive rode traini n g

" Selectable le t ter groups for fa ster learn in g
• Runs up to 16 hours on o ne 9 volt battery
• D imensi o ns I" x 3.8~ x 2 .4" A6<I $$.00 ror SIH

IIAHLON LOOMIS. INVENTOR OF RADIO: (palen!
ed 1872) by Thomas Appleby. (Copyright 1967).
Available Irom JOHAN K.V. SVANHOLM. N3RF.
SVANHOLM RESEARCH LABORATORI ES, P.O.
Box 81 , Washington DC 20044. Please send $25.00
donation with $5.00 lor S&H. BNB420

CIRCLE 211 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

for your
FREE

CATALOG

CIRCLE 14 ON READER SERVICE CARD

2401 Hwy 287 N.
Mansfield. TX 76063

MOUSER
ELECTRONICS

Sales & Stocking locations Nationwide

ELE RONIC
COMPONENTS

Whether you order 1 part or
all 45,296...MOUSER stocks

and...ships same day!!

CALL...(BOO) 992-9943
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"Designing a yagi has
never been so easy";73
-~...._~,,;;... Apr .....

The high speed easy-I_ yag; sott-r~ '--a.....
dft;gn. iWIO-qlIImize ...., performllnee aNlyHs, 1\ WII
lKXUl atllly calCula,e up to 17 elemenlS 10 1 Ghz with
boom and ,ape.ed elemenl com pens.alions. a folded
dipole oplion. and p.ints an liIes. charts and g.aphs_
Includes OOth eo-prccesscr & no co-processorvef5iOns
feot pc . AT __ K RAIII VGA. EGA" 001, ""'" _ DOS' ...-

HOT! NEW VERS/OH

Q . k . - S39 9S 'me yag!.ao -
SPECIAL DISCOUNT OFFER!
SlIYYOU "'w this ad '" 13 and Pi"Y only '34,ll l5"

_n oo~ ... u ,oo"", ._ ' ISA _ ' ta. C' a'_
Send SI<S£ b co e , ' ', US Owcl lll ...--.-,. ......
__Md55'__ ' ~)"ar'~"""_

~ HAl EiIteo1M1IN (l!I07)~
I....aLU 4SOll N. 48ttl Df'. PhoeM. liZ. 86031

•
I'••••...-

BUTIERNUT ANTENNAS, new-ln box. HF6-VX ,
$125.00: HF5B, $200.00. (210}435-6190 anytime.

BNB435

BROWNIES OSL CARDS SINCE 1939. Ca talog &
samples $1 (refundable wifh order). 3035 Lehigh
Streel, Allentown PA 18103. BNB430

RADIO DOCTOR VIDEOS lor Repair and Alignment
01 HF Transceivers. Reviewed by Gordon West.
January-73 MagaZine. Videos lor pop ular
KENWOOD . YAESU, and ICOM . O RDERS:
(800)788·1 .1 6 MCN rSA. Ca t alog ; SASE (2
s~): RADIO DOCTOR, 710 Teague Dr., Kenne
saw GA 30144. BN6442

FREe.. .Ham Rad io OX Gospel Tracts . SASE:
N1GDP, RAR O FC. P.O. Box 8. Harmony ME 04942.

BNB443

aSL CARDS!!! Customize one 01 26 standard lor
mats. or create 'fOUl" own design. FREE info-packet
(75 cenl stamp appreciated ). CH ESTER a SL's .
Dept. A, 2 South Comm8fciaI, Emporia KS 66801 .
(316}3042-8792, FAX (316)3424 705. BNB434

ICOM-78l RAFflE: One hundred tiCkels ONLY at
$100 a piece. Drawing to be held at 3pm on June 24
a t the RC of JHS 22 in NYC. nckets/cuesnons
W62JKJ , RC 01 JHS 22, POB 1052, New York NY
10002. Phone (516)6744 072, FAX (516)674'9600. 11
is NOT too late to get in on thiS, ACT TODAY.

BNB455

JUST PURCHASED, HUGE. ALL NEW MILITARY
INVENTORYo!: ReceiversfTransm ilters: Modems,
Digital Data: Thermal Printers: ConItOl & DiSplay Ter·
minaIs; Interlace Units: Coaxial Cables. an lengths. 3
inch to 152 feet Wiltl al typeS COI'V1eClOrS: Antemas.
30 feel lJansportabie witII Ballin assembly: Mise. Ca
ble . Cali now for detai ls l SAJO ENTERPRISES.
(419)398-2171, ask lor Frank. BNB458
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Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads World Call Judy Walker today. 1-800-274-7373

For--,. p;ee. III~~ and~ 10 our ClQIOO,.... ..

... ndude en. III fie k*>ooiiQ FREE:
• A eo,", 0JCl00 . or AmgIi~dI~ (S10.OO YaW).
• A Co,," i 00d00 . OiagnQ&li(ian or Amiga Tl'CiO./tIIeshOOet ($10.00 value).

CEUULAR PHONE PROGRAMMING PACKAGEI
ProgranVRepl(:IQlam cellular phone (s). Change ESN
and NAM. Change or Clone AlL $200.00 Complete.
Call (419)351-7713. BNB520

CDR0M-94 HAM RADIO CALLSIGN DATA BASE
Ham Ra<Io Callsign Dalabase with tH.n;lreds of PC
COmpatible programs. radio mods. TCPIlP UsenlII•
Ham Radio Archives. FCC Rules & Regulations. cur
rent exem question pools . and Canadian call Signs.
Only $24.95. with WindowslDOS Inlerface , Includes
shipping' send check to: CDROM, 2348 Karen Dr.•
es. Santa Clara CA 95050 or cal (408)241-7376 IIWiIh
your VISa or MG. BN8540

CRYSTALS: High quality for VOl'" VHFAJHF and SHF
transverter projects. SASE. WA3IAC, 7148 Montague
SI., Philadelphia PA 19135. BNB515

FOR SALE: HALLlCRA FTERS HT32 Transmitter,
mint condition except side 01 cabinet, works perfectly,
with complete manual. $125 .00, pickup o nly.
WA9PVH. N. 1ND. (2 19)277-1786. BNB459

REPEATER PROGRAMMING SOFTWARE.-Use
your PC and modem to generate DTMF tones. Send
SASE to KM9S, BoK771. Franklin IN 46131.

BNB460

C1ACLE 7 ON READER SERVICE CARD

EB '!SU CKM'5TE < aiC..,,'"'C_ ~ u • ~ , . .. I .. <> "'SA_.._-__ »111

~m\iLL~[ ' (;.5. "l:'o-nRNATlO~AL

CAl.L DUl£CTOKY
OVE/t A MIUJON CAU SIGNS

Hamcall online service gives you ALL hams
via your computer & modem.U~ted each
month! OnlvS29.9S per year. Unlimited use ,
24 houn"""'i"aay. you pay for the phone call.
' 00,212."18 ' 703:894-5171 • FAX 103,894·914 1

SPECIAL LIMITED TIME OFFER
Between now and July 15th. every customer who sends us
lheir AfPga lor repa ir has the option to purchase 'Where in
lhe world is Carmen 5andlego- software for Ihe loW price
01 $10.95, while supplies last.

• .-....CSllY asa.-
too"- laW.""..

. ..... a5ltV __

1IlI . ...to...-' _ _ C5I<'i ._

5' :0 . 1"*
• 1),00"" GSftV US.t11

2" <lQ.10 DlpoIo
.R ..... .. 1 ,0l!1 4'Il'o' ......
or ."... .. .. ......" _ ..._- -- , .-_..-__...

l.aol~:D
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_.t..,.T._. r _
. I'lo__........_

'[n,ylMol _...-..._.-
~c, ...

• p,""'k1...... 50_ Fllinp•IOn.""'" Quioollln .......
• FuIIy _ _._ _-......._.........,-----_......-...-

Now utilize the 5atrle repair facilities
used by dea fer. a nd oth.r
Commodore s ervice center• • Tltt.
6dlIiJntllge of direct low pricing, fast
tum-8round (24-48 hours), extended
we"entles. service con trects. low
cost s ys tem upgredes (such es r
AlB Agnus). Toaster problems and
most Importe" t - PROFESSIONAL
SERVICE.

Field Day G5RV QuicKits'·_...._._ .._----_11I'-"

COST OF SERVICES'

AMIGA COMMODORE
FLAT RATE LA90A FlAT RATE LA80R

A500 S55 A3000 SI 19 C&I S2S 1Sot I S30
A2000 S85 A4000 CAll C128 $.651 571 $35
·PlUS UPS SHIPPING COTV S60
C\.U FOR PRlO~ ON MONlTOR Rl:PAIRI OTHERITEMS WE SEIMCE

DACRON ROPE. WHY RISK FAILURES with aerial
supportS? Strong . high UV resistanL non-sIJetctl M.I·
tafy Type black DOUBLE (oolike our <X:WTl)etiIors' lin
gle) braided Dacron. 3132": $.06'ft., 3/16' (770 lb.
lest): $.l liT!.. , 5116": $.16th. DAVIS RF CO, 24 HOUR
ORDERS: (800)3284m. BNB557

UNIVERSAL PROGRAMMERS Data 10 . XELTEK,
Logic Devices, Magic 10, EETool$, Neectlams, Irom
$399,00. EPROM programmers Irom $117. Call lor
free catalog. (408)241-7376. BNB645

SATELUTE EQUIPMENT Best $$$ USA. (602)623
5748. BNB640

WANTED: Western Electric tubes and other tube au
dio equipment. (800)251-5454. BNB61 5

QSLS-ElEGANT, AFFORDABLE. samples $1 (re
h.OOable with order). AACO. Dept. 546, 1639 Ford
ham Way, MountainV_ CA 94040. BNB670

DON'T BUY OSl CARDS UNTIL YOU SEE MY
FREE SAMPlES. Also I spec1aue i1 cusbn cards
and a SL business cards. Write or call tor l ree sam
ples and custom card ordering InlormaUon. LITTLE
PRINT SHOP, BOK 11 60, Pflugerville TX 78660 .
(512)990-1192. Mastercard and VISa now accepted.

BN""

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by·step Instructions on 11J0Wlg all types
01dupleKers. Included is theory 01 operation, delailed
diagrams and much more. Send $9 ,95 plus $2 .50
s&h to ROM PUBLICATIONS, 533 Main Streel, Hills
boro NM 88042. For laster servce using a major
credit card cal (505)895-5333 and order today. 30
day money back guarantee. BNB635

INTERNATIONAL MORSE CODE TUTOfl program
uses RND Characlers or ASCII 5 1/4" floppy lor IBM
PC or compat ib le, $ 17.00 (shi pping included) .
SPARK SOFTWARE, 2620 South Maryland Pkwy.,
BoK 303, Las Vegas NV 89109. BNB680

VHF-UHF-$HF Large SASE. VHFer, P.O . Box 685,
Hotlrook AZ 86025. BNB660

CALL US
TODAY!!

CIRCLE333 ON READERS SERVICECARD

How To Get Started

P,O. Box 598, Remand, WA 98073
Orders Only 1·SOD-GOT-2-HAM

Inquiries (206) 869-8052

aRCt.! 223 ON Il'EADER SEIIVlC£ CARD

In Packet Radio
Enter the excm ng
world of packet ra
dio today with How
To Gel Started In
Packet Radio. Dave
Ingram. K4TWJ.
wro te thi s begin-
ner ' s guide to
packet radio in an

easy-to-understand manner. It starts with
a non-technical description of packet ra
dio. followed by chapters that include
getting started. setting up your station,
networks. BBSs. portable and high-fre
quency operation and even a Packet Ra
dio Equipment Survey, There' s also an
appendix that includes circuits for inter
facing equipment. Join the most exelt
log and rapidly growing area of ham
radio today! Order your copy of How To
Gel Started In Packet Radio book for
only $9.95! (plus $2.00 S&H).

~NARA
~ NMTEUI/ Il.AOO ASSOCW\OIII

. ,

(. 07)nB-3721---

$259
PI" . Shipping

~ yllU ''''1Ol.UIlI tor an ....
III ~ I*l llUI C*'O'm lilt
lIlwI .-d lJW ,.... 1hI..
yllU '... looking tor 16"' . TIll
ChillenVer DX·VIII Is the
reo;olullollal)' design lhll
iI"I$\II'er1 you. CIilrT\II"Os tor
/nulli-!l&Ild lIP";JIJOn .-d
~df"'it,"'bf_ n. is Iht -':hilOlog,
IhiI .,._ lJfth L-.
GAl' dIMrs Irom an~
teed; your power doesrl'
d~ ioIoltlt graul'll. Put
I lIP·T"", I on. No llJIIinO. No
trustl1'hOll GAl' deIivt<s
_,lIw... buI !he IIIsIIa
.+.tIl _ &AI' dIIoer$ II I
frIC1IOfI 01 1IIlI eosI 01 !he
"so-~leol" compeIlll(Wl,

n. CU........ DX-WIlI--------
.-

An AntelUll wttII No EarIIIlDss?

Yes. •• the _ _ w . .. OAP"'B
••wDlutlOii If 1eoI.~."

......
••

_0'
~,---

.... A ~'''''' "GA' "'"NOl<><:.••,... A~'.... " O::A' "'"IOOl<><:"
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Arrow Antenna
14rl! Peacock 1'1. " ...... (303)(:h1-5-1R5
lo\.'eland, CO ro.537 Fax (303 M3-5())5

CIRCLE 80 ON READER SERVICE CARD L....:=_...::~;;;~"""":iiii.~;;;"";'i:j~

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800·274·7373

QUAl.1TY QRP KITS FRO M 624. Curtis 8044ABM
Keyer Kit $31.00. MUCH MORE. 2 Stamps for cata
log. 624 KITS. 171 Springlake Drive, Spartanburg
SC 29302. BNB720

ROSS' $$" NEW JUNE (ONLY) SPECIAL.$. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER READY WHEN YOU CAll. OR
WRITE. KENWOOD. T5-950S0. $2,950.00; HMC.1 .
$53.50; AEA, PK-232MBX. $310.00; HL·a>. $215.00;
AUNCO CAll.; YAESU, FT--415125B, $255.00; FT·
470. $355.00; ICOM 3230, $635.99; BP-23, $30.00;
BP-70. $63.00: 707. $815.00: 04AT, $250.00; 471H,
$1 .150.00; MFJ 8 15B. $53.50; BENCHER CALL:
BUTTERNUT CAll; CUSHCRAFT A:JWS. $250.00;
AR-270. $55.50; TElEX HY-GAIN. HAM-lV. $310.00;
T2X , $360.00: CD-4511. $225.00: RF CONCEPTS
CALL: MIRAGE CALL: LARSEN CALL. LIMITED
TIME OFFERS. LOOKING FOR SOMETHING NOT
LISTED OR HARD TO FIND? CAl.L O R WRITE.
OVER 9000 harrH"elated items in stock lor immediate
shipmeol Mentioo ad. Prices cash, F.O.B. Preston .
HOURS TUESDAY-FRIDAY 9:00 TO 6:00, 9:00-2:00
P.M. MONDAYS. Cl.OSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING C O MPA NY, 78 SOUTH
STATE. PRESTON 10 83263. (208}852-0830.

BNB7Q7

El.ECTRON TUBES: All types and sizes. Transmit
ting , receiving. microwave . •• Large inventory '"
same day shipping. DAIl.Y El.ECTRONICS, 10914
NE 39th ST. Sulle B -6. Vancouver. WA 98682.
(800)34&6667 or (206)896-8856. BNB719

HAM RADIO REPAIR· All makes and models. Fast,
Prolessional Service. AFFORDABl.E El.ECTR ONIC
REPAIR. 711 0 E. Thomas Rd•• sccnscere AZ. 85251 .
(602)945-3908. BNB700

NEW! LADDEIt....INE..MULTlBANO ANTENNA KIT

EVERY ISSUE
of 73

on microfiche!

The collection of ever 600 microfiche. is
available as an entire set. (no partial sets)
for $285 plus $5 for shipping (USAL
Annu al updates available for $1 o.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800 -282-5828

The entire run of 73 from October. 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $ 75 , and a desk model for
$220 . libraries have these readers.

Your full sat isfaction is guaranteed or
your money back. Visa/Me accepted .

TWIll LPD
LADDE.It........
~.

P.O. BoX 16II
t. ILu.IPaTUD, :"lH OJIU"
6OJ-.JD.- IlAAl ·' PM
F.u:6Q3-J19--U99

PRODUCTS

____ _ _ oo<a.......

I'U".'UT ANTENNAS

~JADE~L£ nus
Al6064 JAOE~LE KrT 144 MtI1,;OR 220 Iotltl. .•.._ .s 1.'5

TWlH....EAD MAlteDNI AHTENNA:-T,;;;~;:;:-
EAsY TO .....>eM F 111.0ol TOI..&';O'IH A.
ADOCOA1I1AlJ' nlFSIO'1l <Y ADP(:l£

NEEO& NOTt.'Nl1

M.u. l'WIl: 700 VI),., a.

• LADDER UJ""E IS CDPPEll;-tLlD sn:1:L, lDl:1I
QUALITY 11lA.."iSMlTTING WIRE

"N041 110 MnEIl ANTENNA SJ9.9!l
#.1M2 10 MEnlt ANTENNA. s,w-'S

M ceoooJ DOG-IIOt'oT. lI"OSL'(.ATORS ~I<J: EA., I ! _ s 5.10
A.."Ul:'\.'"'(A MA.....'UALS S J.OO
(~ON "" "lliNSA f'\,"JlatA."li) I'UII 11.2'~

VIS.\,~GZ,CHI'.clC 011 lImI<n' 0lU>Ut A.CCU"I'U)

USA Sl"CO<r: 11.M _ IsrllOO; I LM _ fA AlXtL l lot.

CIRCLE 22' ON READER SERVICE CARD

CHocaE 10 C& ... MEnJu~C1JT
_ TllItEE 0:.- nE~ 30. lXIHI "" '<,

~
n, 11. U.U.c&ltM. .....CMAl<ti r IVID
COoUOIl 'JWIr+.IE.I\I)f'fEl>1.INE -.-:>RT

SE7iUlAl'S.Y.

AN041 ao M. DUAL IADOEll UNH ..~ ~ _ .. I 79.9!l
AH041 40 M DUAL LADIJD. UNH _ _._ _ ._ e l 4' .')!!

Al6047 tG M StNaLE LADDEJ. UNF I 5S.9!l
-. ..M !>INGLE LAnDO.~ I JUS

TWIN-t.EAD LADOEll......E.. 2 M J.¥OU: AHTEN.....''''''''1 ORRAT Fc& lHUIIF: wlo SPAClI. ONLY 6G IN.
TWO MET (I.ThI). llUOOF.1lCONsnUCl'lON. CQMllS
AHTE.NMA. wrmn...-..:wwSO-2 )9co.uCO'<l>~

SIEl5 NOASSDlBI.Y! 1l0l.Lll 1,.'f' FOIl
so..;_ 'D.Ava._ TAKErr ON YOUl t.ElIT~.

JOIN TAPR-TUCSON AMATEUR PACKET RADIO
(non1)Klm developers of the TNC). Membership ben
efits incl ude: supporting the development 01 ne....
communications technology, qu arterly newsrener,
Iow-priced soItwaIeIshareware, 10% esccont on kits
and publications. SHilyear (foreign higher). Visa/MC
accepted. When j~nlng. menton 73, receive TAPR
Pac ket Radio Genera l Inlo booklel ($ 7 value)!
(817}383-OOOO. Mail:8987-309 E. Tanque Verde Ad.
m 7, Tucson I>:z 85149-9399. BNB765

FOX TANGO NE WSLETTER Collectors Editions.
Can lor years available. entire library. $30.00. Great
for Yaesu enthUsiast. INTERNATION AL RA DIO "
COMPUTER, INC. (407)489-5609. BNBn6

SERIOUS A BOUT SOLA R POWER ? The PVSP
starter IUt comes with a 32 wall scerex VLX panel
and a ten amp Sunlogic charge controller. Special in
troWctory price $275 plus $7 shipping. SUNLIGHT
ENERGY SYSTEMS. 2225 Mayflower mi, Massilon
OH 44647. BNBn 4

HAM RADIO REPAIR-Prompt serv ice. ROBERT
HALL ELECTRONICS, 1660 McKee Rd.. Suite A.
San Jose CA 95116. (408)729-8200. BNB751

MINIATURE POUCE RADAR TRANSMITTER One
mile range, $41 assembled, $31.00 kit. 9025 ccewa
ter Rd. Bldg. 100A, sen Wayne IN 46825. BNBn5

SKYWA RN SPOTTER' S & STO RM CHASERS:
"Storm Spotter's vcec Field Guide" now available on
VHS. learn how 10 inlercept and rronilor developing
tornadoes. Thorough spoiler training wi th beautiful
computer storm simulations. vivid storm video exam
ples, narrated by personable "TV meteorologist. Mil
lion limes better than any slide presenlalion . $24.99
each plus $2 .00 shipping 10: Dave Oliver, P.O. Box
3372. Amari llo TX 79116·3372. BNB750
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WANTED: HAM EQUIPMENT AND OTHER PROp·
ERTY. The Radio Club 01 Junior High School 22
NYC, Inc. Is not only the Big Apple's largest Ham
club but also !he nation·s only tuU lime, oon-protil or
gar'Ualion. working 10 get Ham Radio into schools
around lha country as a theme lor leact1ing using
our EOUCOM-Education Thru Communication-pro-
gram. Send your radio to school. Your donated am
aleur Of related property, which will be picked up or
shipping amlnged. means a tax deauetiOn 10 ee full
extent 01 the law lor you as we are an IRS 501 (c)
(3) charily in our fourteenth year 01 service. Your
help will also mean a whole new world 01 education
al opportunity lor children around the country. Re
dios you can write off. kids you can't Get ready tor
summer by helping someone else and yourself .
Please. Wrile-phooe-<lr FAX the WB2JKJ -:22 Crew"
today: The AC 01JHS 22. P.O. Boll 1052, New York
NY 10002 . Telephone (5 16)674·4072 or FA X
(516)674-9600. Young people, nalioowide, can get
high on Ham Radio wittl your help. Meel us on the
WB2JKJ CLASSROOM NET: 7.238 MHz. 11 00 ·
1230 UTC and 21 .395 MHz. 1300-1900 daily-Al
so- at HAM-GOM 94, the ARRL National Conven
tion In Texas, June 10-12. BNB762

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employment. Wouk:t like to sel amateur
radio equipment (910)299-1298. BNB800

LET ME SHOW YOU the tips and techniques 01

amateur astronomy. CLEAR SKIES QUARTERLY
NEWSLETTER. $ 19 .00 . MCIVISAJAMEX,
(800)501 ·3003. 8NB790
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~9"'c1 .. FIVE EXCELLENT REVIEWS JUST
CO DON'T HAPPEN BY CHANCE

CALL. US FOR A FREECATALOQ.
•__IoI Oct.II, ' 11M ' '''l 1J,'" M_ 7!, I .

CO,OK- l '" ••.•.11I.., , _

BILAL COMPANY t \o7S4 I
,S1MIICheI'erDftN .~ - -_ .

Flori...nl, Co&or.6o 110I1'
(711lIM7.(NlSOSay You Saw It In

73 Amateur Radio Today

ELECTROMAGNETIC FIELD METER
Redu ce exposure to potenlla lly harmful

el ectromagnellc field s. AlphaLab's handheld TrlFleld '""
Mete, measures AC elec lric fie ld. , AC msgnetlc fields
and radi o/microwave power dens ity. Find ground faults,
AC current wires or measure high-f ield generator. w ith
the Magnetic setting (.2 - 100 milligauss, 60 Hz): identify
poorly grounded or shielded equ ipment, h igh VOl ar
fluorescent light fields, di st inguish hot VI . grou nd wires
with Electric setting (.5 _ 100 kV/m, 60 Hz); measure
antenna radiation patterns , leak y microwave ovens, etc .
on RFlm/crow. ~e setting (50 MHz to 3 GHz, .01 to 1
mW/cm 2).

Electric and magnetic sellings are omn idirectional,
measuring full magnitude 01 fieldS without the need to
reorient the meter. Price 01 $145 Includes de li very and
one-year warr anty.

AlphaLab, 1272 Alameda Ave, Salt Lake City, UT 84102
Call (801) 532-6604 f or spee d ier service o r t ree
literature on electromagnetic rad iation health r is ks .

Sell your product in 73 Amateur Radio Today
Call Dan Harper today... 1-800-274-7373

AMIDON TOROID COIL FORMS AND KITS lor
Ham projects. Interest 10 Aad io Amaleurs. large
stock on hand. IVAN JOSEPH. 3116 West Jartath
sr. Dept. 73, Chicago IL 60645. (312}465-&i83.

BNB805

r-----------------------------------------------------------1
! BARf'ER 'N' BUYClassified Ads
I 73 Amateur Radio Today, 70 Route 202 North, Peterborough, NH 03458

lIt your product or service is of interest to radio amateurs,spread the word!,
I For instant classified ad orders call Judy Walker

Orders only 1·800·274·7373
Information (603) 924-0058 Fax: (603) 924·9327

RATES: Individual (private for sale or wanted) $.35 per word
Commercia l (IOf prom for sale) $1.00 per word

YOUR AD:
1. 2 3 4.

5 , 7 8.

0 10 11 ". ,
'3. 14 ts te.

H . 18 19 20.

First and lasl name (1 word). Street (1 worcl). City (1 worel). Stale and Zip (1 word)

Name

R-390A COVER SET. New 555 eeco. Ballast tubes.
$25. (ppd) PO Box 3541. Toledo OH 43608.BNB813

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interlaces, $49.95. NEW
TWO METER Mobile Antenna Pattem Switcher lor
two vertical antennas, $59.95 . DYNAMIC ELEC·
TRONICS. Boll 896. Hartselle AL 35640. (2051773
2758. FAX (205)n3-7295. BNB815

MORSE CODE MUSICI·Do Aerobics , Sing, o r
Jog, while learning code! Sensallonal new discovery
and now the secret is yours! Order THE RHYTHM
OF THE CODE cassette today! $9.95 ppd KAWA
RECORDS P.O. Box 319-S, Weymouth, MA 02188.
The HIT of the Dayton Hamvenlion! BNB824

WANTED: Kenwood R600 Receiver; also McKay
DYMEK DP -4 0 cee -serectcr. Rick. N6NVG,
(510)687-2719. BNB825

OVER 3500 AMATEURS WORLDWIOE ARE using
Bandmaster Ouad Antennas. Discover Why. Free
catalog. ME. 3164 Cahaba Heights Rd., Birming
ham Al 35243 . (20 5)967-6122, (20 51970 -0622
FAX. BNB830

$tate

I Te lE ptIoo oe,
I Payment Check MC VISA AMEX, ,, ,
I CIItd • E. .......11On Date I, --- ,, ,
I Please make checks payable to 73 Am.twr RlIdio Tod. y. BNB0694 IL______________ _ ~

FCC COMMER CIAL LICENSE PREPARATION
RADIOTELEPHONE·RADIOTELEGRAPH. latest
home study last easy audio video. a & A pool d isks.
FREE details WPT PUBLICATIONS (800 )800
7588. BNB840

ELECTRONICS GRAB BAG! 500 pieces 01 new
componenls: inductors. capacitors, diOdes. rests
icrs. $5.00 postPaid. ALLTRONICS, 2300 lanker
Ad_. 5an Jose CA 95131 . BNB855
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ClRCU n ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Workl Call Judy Walker loday. 1-800-274-7373

CIRClE 30 4 ON READIER SlERYICIE CARD

ReId Day Antenna
Installation

System
S2U5••1. 80' ·373·...25

A1ftennasWt$ t
II<-~$_.VT~

Say You Saw It In
73 Amateur Radio Today

FOR THE SEIDOUS VHFroHF
ENTHUSIAST ONLY!

Discover what EME operators around the world have
already found out. Our designs peodoce higher gain to
noise temperature ratios than any other antennas corn
merctaay evauetae. " These antennas are optimized for
good gain . extremely clean patterns. and an excellent
match," aST April '91

TROPO, METEOR SCAnER, EME, ATV, OR OX
FROM 50 MHl TO 950 MHl WE HAVE YOU COVERED!

E \ IE an"ll). of SCI I

CIRCLE 21 ON READER SERVICE CARD

CABLE T.V. CONVERTERS
Jerrold'" , Oak. sceonuc Allanltc . Zenith. &
many o thers. "New" MTS stereo ace-on:
mute & volum e. Ideal lor 400 & 450 owners .

1-800-826-7623 ~--

B& BINC. •
3584 Kennebec, Eagan MN 55122

RUTLAND ARRAYS
Call rite 1703 Warren St. • New Cumberland, PA 17070
_ ._ ...0 I n f o. }-717-774-3570 Orders }-800-53&3268

for..PurJleJYJ:a~.~g Phone Hours 6 PM to 10 PM Eastern Time

" WE DESIGN AND BUILD OUR ANTENNAS FOR PERFORMANCE NOT PRICE"

WANTED: CO LLI NS ANTIQUES, anythIng o ld
lrom, speakers, receivers. transmitters, and all ac
cessories , any condilion. Top $$ $ paid . Rick.
(SOO}462-2972 anytime. BNB865

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Dept. 7. SCHEME·ADDICT, 8622 West 44th
Place. Wheat Ridge CO 80033. BNB905

SGC, INC., an HF SSB radio menuractcrer has
openings lor technical safes and support persons.
Must nave general class eceose. good verbal and
written skills. Knowledge 01 marketing . dealer net
works and marine induslry helpful. Must be willing to
travel. seoc employment resume and salary history
to: SGC, INC., PO Box 3526. Bellevue WA 98009
USA. BNB8B0

COMMODORE 64 HAM PROGRAMS-8 <:llsk sides
over 200 Ham programs $16 .951$.29 stamp gets
UflJsual soItware catalog 01 utilities. Games. AduII
and British Disks. HOME-SPUN SOFTWARE, 80_
1064-88. Estero Fl 33928. BNB917

PRtNTED CIR CUIT BOARDS lor 73 , OST, etc.
Club orders welcome. US orders deduct 20%. Free
list. s-e-c ELECTRONICS, Bo_ 20004. 858 Upper
James SI., Hamilton, Ontario, Canada 19C 7M5.

BNB91 0

WANTED: BUY" SELL All types 01 Electron
Tubes. Call (612}429-9397, Fax (612}429-<l292. C
& N ELECTRONICS. Harold Bramstedt, 6104 Egg
Lake RoacI. Hugo MN 55038. BNB915

INEXPENSIVE HAM RADIO EQUIPMENT. Send
postage stamp lor sst. Jim Brady WMDSO, 3037
Audrey DR., Gastonia NC 28054 . BNB927

KENWOOD TL·922A UNEAR_ Low time. original
be_ & manual. $1,250.00 FOB, (916)351-8453.

BN B870

RADIO REPAIR Amateur and commercial, erores
sional work . Fred FISher WF9Q, 6866 W. River Rd.,
South Whitley IN 46787, (219)723-4435. BNB930

SEIZED GOODS. radios, stereos. computers. and
more by FBI. IRS, DEA. Available in your area now.
Can (8OO}436-4363 EICl C-6223 . BNB940

SERVICE MONITORS WANTED •• •• _• •• •• • •• • ••
SERVICE MONITORS WANTED • • _. _. . , __ • _.

Any late l'l'l(Xjel test equipment . , •• , ." _. " , _. " .
Call, (408}241-7376. BNB945

I Uncle Wayne's Bookshelf

WATCH FOR OU R GRAND RE-OPENING!
RF TRANSISTORS AND TUBES NEEDS DEAL·
ERS anct repair shops lor 2SC 1969. 2SC2879 ,
MRF455. 2 SC 130 7 and more . WESTGATE
(800)213-4563. BNB950

FREE HAM GOSPEL TRACTS. SASE. N3FTT.
51 33 Gramercy. Clifton Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS lor projects in 73 .
Ham Radio. OS T, ARRL Handbook. Ust SASE.
FAR CIRCUIT S, 18N640 Field cr.. Dundee IL
60118.

BNB966

AlDEN SERVICE by termer factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC_, 10715 SW 190 SI. _9 , Miami FL 33157 ,
(305}238-3327. BNB979

We're making some changes at Uncle Wayne's Bookshelf,
changes that will enable us to offer you the books you want
at prices you like.

ROTOR PARTS ROTOR SERVICE, ROTOR acces
sores: Brak-D-Lays. Ouik-eomects. Pre-5et mods.
NEW models lor sale. Free catalog. C.A.T.5., 7368
State Road 105. Pemberville OH 43450 . BNB996

Please bear with us while we remodel the operation
to serve you better.
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either BNC or UHF connectors.
The Fox Hunt Allenuator is avej

able luny assetTOled lor $49 plus ship
ping ($3 US. $5 Canada). For more
information Of 10 order contact Arrow
Antenna. '461 Peacock Place, Love
lan d, CO 80537. Or circle Reader
selVice No, 206.

This product offers many features,
and is priced at $89. For more inlor
mation contact Sealevel Systems
tectJnical support, P.O. Box 830. Lber
Iy, S C 2965 7; (803) 843-4343. Or
Circle Reader Service No. 207.

(11 .1 ounce) and compact (2-1I16' W x
4- 1/4"H x 1-114'0) desig n, the IC
T21A and IC-T41A are a pleasure to
use. even eturing long hours of ccera-

"'"The IC-T2 1-A tra nsm it s and re-
ceives on 144-148 MHZ; the IC·T41A
on 440-450 MHz . Both ha ve dual
band receive capabi lity lor full-d" plel(
crossband operation between the 2
meter and 70 centimeter bands.

For further information visit your 10
caucon dealer or contact loom Ameri
ca, Inc.. 2380 116th Ave. NElP.O. Box
C-90029, B6IIeVIJe, WA 98004; (206'
454-8 155. Or circle Reader Service
No. 201,

cation of a desktop shortwave receiv
er. it also allows the listener to take
quality li stening gea r whe reve r he
chooses.

The Drake SWS can be cceretec
either With the supplied AC adapter, or
by sil( "0" cell balleries. It offers coo
nocous-ccverace capability I rom 500
kHz 10 30 MHz, which includes fhe AM
broadcasl and shortwave bands. Re
ception modes include AM, AM syn
chronous, SSB, and FM broadcast
band (87·108 MHz). Drake has setme
stand ard lor clari ty 01 reception and
audio qua.ty,

This receiver is priced at under
$600. Fo r more inlormation contact
R.L Drake Company. P.O. Box 3006,
Miamist)urg, Ohio 45343; (513) 866·
242 1. FAX (513) 866-0806_ Or Circle
Reader seosce No. 203.

ICOM

SEALEVEL SYSTEMS, INC.
Sealevel Systems has introduced e =========....,

tow-cost Wlndows-compatible RS·232
nterface card that wi. be of nterest to
HemWindows operators . HamWln
cows typically requires multiple serial
ports lor connecting additional periph
erals to the ir ccmputer-bes ec rigs,
Most mu/li1lOrl serial nterface ooards
either do not support the specifIC han:!
ware requirements Of Windows, or
they may be eldremely expensive. The
5ea1evel Duocom sotves the HamWIO
dows communicat ions challenge by
providing a low-cost AmeriCan-made
two-pet R&-232 interface.

The unit is designed tor PC/XTJATs
and ~libIes_ It provides the user
with two addit ional Windows/DOS
compatible senal ports lor modems,
printers, terminals, erc.. with extended
InterNP! support.

ARROW ANTENNA

Arrow Antenna announces the Fox
Hunt Allenuator-a five-step allenua
tor With 75 dB in 5 dB steps. This RF
altenualor box is designed for radio di
recnc n liMing.

The 001( is made from double-sided
Fiberglas PC bcare. The l ive pi-net
work resi stive eecuoos use lull-size
sIicIe sWitches wiltl gold contacts. The
bOI( measures 4-3/4"l ~ ' ·7/S"W I(
1-114"0 , not coun ting switches and
connectors. The unit is ava ilable with

R.L DRAKE
The R.L. Drake Company proudly

announces a new addition to their
shortwave communications re-

.. eetver line-the SW8 l The
SW8 shortwave communica·
nons receiver Is a mrcrccro
ces sor-cc nncue o. synthe
sized, worfd..band communica
tions receiver. A unique and
eXCi1ing leature of the SW8 is
that while it oners the sophisti-

teem has In
troduced the new
IC -T2 1A VHF
and IC -T41 -A
UHF nancnerce.
PaCked with rn
ncvenve new
features, these
transceivers uti
lize elastomer
co ns truction on
the side panels
lor a grip con
toured 10 fit com
fortabty in your

hand. Combined with a lightweight

The AAK4 Transmitter is synthe
slzad using a PLL design end has a
bUilt·in T/R switch. The Receiver is a
su perhet single-signal design. The
Tra nsceiver features lull aSK. sine
wave sldetcne. and immediafe reccv
elY AGC. The line tune is crystal-con
trolled and the confrol has eeteete so
the frequencies are repeatable. The
RIT option tunes +600 Hz. The case Is
steel and eX\J'UClecl aluminum with silk
screened front and rear panels. The
Curtis chip keyer is designed light into
Ihe PCB. The lulty-buill complete unit
weighs only 25 ounces, including all
possible options,

For more information contact S & S
Engineering. 14102 Brown Road.
Smithst)urg. MD 21783; (301) 416
0661; FAX (301) 416-0963. Or Circle
Reader service No. 202.

KANTRONICS

Davis RF Co. announces the avee
abWity of their new "Club Discount cat
alog ,· This new ca ta log features
"'F1el-Weave"~ aenal wire, DSP
audio and noise nners. high-quality
coax and wire antenna parts, vertical
phasing. baluns. Vlbroplel( Bencher.
B & W, and sundry ecceseenes. The
unique aspect of thiS new club catalog
is that it provides amateur radio club
members with an easy way to obtain
discounts.

G-TOR. a new mode for the KAM
Pkis anti KAM Enhancement Soan:!, is
now available from Kantronics. This er
ret-tree mode can re liably transmit
data at more than twice the speed of
Pactor under most band condit ions.
G-TOR opera tes at 100. 200. or 300
baud, automatically ad ju sti ng the
speed as necessary, based on band
conditions. Huffman compresaon and
run-length encoding contribute to

G·TOR's speed. Errors are easily
corrected through the combina
tion of Golay lotWard error COI'Tec
tion and luU-frame data interleav
ing . Together in G-TOR, these

[~~~~~~"!!"!!"!!"!!"!!'!'!!'!'!!'!'!!'!'!!~ l echniques combine to prov ide
tast. error-lree elate bansmiSSiOn
in a mode that resists interf8f'8OCe

and reduces multi-path effects.
G-TOR is now standard in the KAM

Plus and KAM Enhancement Board at
no extra cost and is available as an in
expensive EPR OM upgrade for the
KAM Plus or KAM wrtl1 Enhancement
Board.

For more information vis it your re
vorile dealer or contact Kantronics.
1202 E. 23rd Street. Lawrence. KS
66046: (913) 842-7745: TELCO BBS
(913) 842-4678; FAX (913) 842-2021.
Or Circle Reader service No. 204.

All a club member needs 10 do Is
have o ne other club member order
with him or her a minimum of $150, or
three IT'I8I'Tbers on an Ortref' need only
order a minimum of $100. The "Club
Catalog" can be obtained by sending
three zs-cent stamps, deductible with
o rder, to the address below. Please
specify "C lub catalog ." For more In
tolm8tion and to order contact Davis
RF Division, Davis Associates, Inc..
P.O. Box 230, CarUsle, MA 0 1741;

r-~;';;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii"'~--l (800) 328-4773,
(508) 371-1356,
FAX (508) 36 9 
3 484. Or eucre
Reade r Service
No. 205.

Compiled by Charles Warrington WA1 RZW

DAVIS ASSOCIATES, INC.

S & S ENGINEERING
The newest member of the S & S

Engineering product line, the ARK4 ,
it \tie ultimate in a low cost. synthe
sized amateur radio rig. It's smal and
portable. easy to build, has lop quali
ty components, a nd ifs guaranteed lO
wor\(, This model is available in sever
al versions. so you buy as little or as
mudl as you need. Kit prices sta rt at
only $99.95 lor \tie Synlhesized Trans
mitter, wiltl a lull Transceiver (includ
ing case) for $ 19 9 .9 5 . The ARK4
Transceiver. including eu ccncre and
case , is also available asserrbled for
$269.95.

The AAK4 is one board--no wiring!
It lunes in 1 kHz steps synthesized,
and fil'ler steps ere crystal-conlrolled ,
No drift! You can accurately tune the
enti re 40 meier CW banet Po.oer is 3
4 welts at +12V. The kit contains a
Mil quality. glaS$ -epOKY, lully silk
screened PC board and all component
parts to assemble whichever version
of the ARK4 you desire. AI coils ar.:l
transformers are prewound.
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No other dual band
handheld beats the FT-530 on
features for performance and
ease of use. With the largest
backlit keypad available,
82 memories. exclusive Dual
cress Decode and AM
Aircraft Receive, the FT-530
is simply the best value
there is.

Compare for yourself,
then forget "the rest: ' See
your dealer for the best dual
band handheld you can buy.
The FT·530.

Performance without compromise."

YAESU

vs. "

Yoest( Kenwood Al_ lcorn
FT-53if lli-78A OJ-sao 1G-W·21AT

Memory Channels 82 50 40 70

Slide-out Uthium Battery YES NO NO NO

[).,aJ CTCSS Decode< YES NO NO YES

Battery Voltage Readout YES NO NO NO
Automatic CTCSS YES NO NO NO

Tone Search

Transmit Battery Saver YES NO NO NO
(Repeater & Simplex Operation)

Built-In \b: YES NO NO NO

One Touch Reverse Button YES NO NO NO

Dual In-Band Receive YES YES NO YES
N+V. U+U)

Prog""""""'" Ex,,,,"," YES NO NO
Speaker Audio

Optional Digital Display YES NO NO NO
Mic with "S" Meter

p.M Airaaft Receive YES YES YES

• fl'eQlenq COftfIlll:
2-Metet 130--174 MHz RX

144-148 MHl TX
70 em 430-450 MHz RXITX

• 4 TX Power levelS:
wIFNB-25: 2.0, 1.5, t o,O,5W
wJfN6-21: 5.0. 3.0. 1.5, O,5W

• OTMF Paging and CoOed Squelch
• AOT- Auto On-nmer Wlth bum-in

clock and alarm functions
• 185 - Intelligent Band select (pro

vides automatic TX band select on
scan stop)

• 8ackIit keypad anddisplay with
time delay

• Built-in cross-band repeat funcoon
• APO - Automatic Power Off
• 5 Watts outputwI FNB-27 banery

or 12VOC
• 2VFQ'slor each band
• AI:cesIOl1n :

NC-42 ' -Hour Desk Charger
FNB-2S 600 mAh Battery (2 wan)
FN8-26 1000 mAil Baltl ry (2 watt)
FNB-27 600 mAh Battery (5 watt)
FBA-12 6 AA Cell Holder
tsC-56 VII'IyI case wi fNB-25
CSC-51 Vinyl case wi fNB-2&'21
l -OC-se 12VDC AdaplOr
YH-2 Headset for VOX
MH·1WI Speaker Mil::
MH-l&A21 L.apeI SpeakerMil:
MK-19AZ1 Mini Earpiece Mil::
MH-29A2I LCD Di$pI3y Mit WIth

Remote Fuoctions
MMB-54 Mobile Mounting

Hanoer
C 1993 Yaesu USA, l n l 0 Edwartls Road. terrfos, CA 90701 (310) 404-2700

SlMo;lfuDoIlS subIItt WI cl'IaI9 WIlIW 1'IOla. SPecifJC;I!Jol iS guII.1Ieed oNf' ........... lWlds. Sornt~··_'.Wi.-4'Or oplJOnI ..$l:ItId¥d in~ n:a OlD ")'OlII' IDtiI V_ llIAIer b SllIC* drliIIs..
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