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Get morefeatures for your dollar with our

REP-200 ·REPEATER
lOW NOISE RECEIVER PREAMPS SYNTHESIZED FM

EXCITER & RECEIVER MODULES
We recently introduced new vhl fm
escners and receivers which do not
requ ire channel crystals.
NOW.. . uhf modules are also available!

EXCITERS:
Rated torcontinllOllS duty. 2-3W output

T301 VHF Exciter: for varocs eeros 139-174MHz".
216-226 MHz.
• Kit ll->_ ","" .. $109 (TCXOoplion$-40)
• Wredtlested . ind TCXO...$189

T304 UHF Exciter: veoccs
bands 400470 MHz".

• KIt IOOO-O ~I\atn _OI'OJI

mel TCXO ...$149
• WiredJtested ..$189·....~. r_ .....
RECEIVERS:

zxo te rs and Receivers provide high qua lity nblm and
fSk operation. Features include:
• Dip switch frequency se/eclion.
• Exceptional modulation for voice and ctcss.
• Very low n oise synthesizer for repe<Jler service.
• Dir ecf fm for da ta liP to 9600 baud.
• TCXO for light frequency accuracy In wide

range of environmental conditions.
• Next day shipping. No wait for crystals.

FM EXCITERS: 2W output, conunuous duty ,

• TA51 : l or 6M, 2M, 220 MHz kit $99 , wit $169
• TA 451: for 420-4 75 MHz k it $99, wit $169
• TA901 : for 902-9 28 MHz, (0,5W out) ..... ,,,., wit $169

VHF & UHF POWER AMPLIFIERS.
Outpu t levels from 10W to 100W ,.. Start ing at $99

FM RECEIVERS:
Very sensitive - 0,15IN,

Su perb selectiYity, >100 dB down at t;12 kHz, best
avauabre anywhere, nutter-proot squelch. For 46·54,
72-76, 140_175, Of 216-225 MHz, ... k it $129, wit $189
• R144 RCVR. Like R 100, ror 2M. With helICal

resonator in Iront end k it $159, wit $219
• R451 FM RCVR, for 420475 MHz. Simi lar to R1 00

above. kjt $129, wit $169.
• R901 FM RCVR. 902·9 28MHz .. . $159, wit $219 I

R301 VHF Receiver: veeccs bands 139·174MHz' ,
216-226 MHz
• Kit (IIam_ onIyJ .. .only $139 (TCXO optIOn $40)
• W ire<tflested .. $209

(includes TCXO)

R304 UHF Receiver: vaflOUS
bands 400-470 MHz'.
• l( i1 l000-0roo h.... band only)

inc! TCXO .. $179
• W ifed/tested.. $209

Gel time & frequency cheeks
without buy ing mult iband hI
n;vr. He... solar activity reports
affecting radIO propagatlOIl j "
Very sens lUve and selecti ve \-;:.;=-----" I
aystal controlled ~perttet. dechcatfl(\ to lisIenn;t 10 WNIJ
on 10 MHz. Performance rivals II'Ie mosl expen$/Vf!! rcvrs

• RWNV Rcv r kil PCB only _._~ $59
• RW'NV Rcvr kil....,cabL spkr, & 11Vdc adaoZr _ $89
• RWNV RCVr W" 11 ealllWllll Ukr &acIapB $129

--.':,""",--

.~- .--

A sensillve end seledlve
professional grade rece iver to
monitorcrllica l NOAA weather
broadcasts. Good reception
even at distances of 70 miles or
more with suitable antenna No
comparison with ordinary consumer radios!

Automatic mode provides storm watch, aler1 lng you by
unmuting receiver and prOViding an output to Irlp remote
equipment when an alert tone is erceeceu. Crystal
controlled for accuracy: .n 7 channela (162,40 to 162,55)

euy just Ine receiver pcb module in kit lorm or buy the krt
with an attractive metal cabinet. AC power adapter, and
bui ~-in speaker. Also available lactory wired and tested
RWX Rcvr krt. PCB only " . ".. " " $79
RWX Rcvr k~ willl eJblnet, spnkll', &ACadapter _.~.._ .$99
RWXRcv.- wiredftesled In cab<nll wil~ speak.r &adapt..-~._... $139

Join the fun. Get strtklng
Imilges directly l rom the
weather satellites i

A very sensitIVe wldeeancr 1m
receiver opt imized lor NOAA
APT & Russian Meteor "",..Ih..-Iax on tne 137MHz band

Designed from the starllor optmum satellite rel:eptlOll; 1'10I
jus! an off-the-shelf SCiIflOOf WI!tI a SI'lort&d-Oul lF ' iner!

Covers alt 5 sateMe channels . Scanner circuit & recorOef
contrOl allow you to automatocalty captvre signats as
saleMes pass ovemeec. even wtlile away from hOme
• R139 Rec~Yer Kit less case $159
• R139 Receiver KIt """'" case and AC power ~aptet $1"
• R139 Reeeiver wtI in case wrItt AC power adapter .. ,$239
• Internal PC Demodu~Of Board & lmaogng Software 52"
• Turnstile Antenna ,$ t t 9
• Wei<lker Satelite Handbook ,.$20

LNG.( ) GAAs FET PREAMP
STILL ONLY $59, wiredltested

• Make your friends sick With
enw : Work staboos they don't
even know are tI'lere

• Insta ll one at the eoter ma and
overcome coax losses

• Availabiefor28-30, 46-56. 137- 152, 152· 172. 2 10
230, 40Cl--470, and 800-960 MHz bands.

No need to spend thousand. on
new transceivers for each bandl

• Convert vhf arc uhf signa ls
to & from 10M -

• Even if you donl have a 10M rig . you can pick up
very good used xmtrs & rcvrs for field to nolhll'lg

• Recerviog convert~ (ShowT'l above) ava ilable for
yafious segments 0I 6M. 2M, 220. and 432 MHz.

• Rcvg Conv Kits from $-4g, wiredltested uMs only $99

• TransrT\l\l ing converters
for 2M, 432 MHz

• Kits only $89 vhf or $99 uhf,
• Power amcurers up to

SOWoutput.

LNW-{ I ECONOMY PREA MP

ONLY $24/kit
• Miniature MOSFET Preamp
• Solder terminals allow easy

connecbon inside rad IOS
• Available tor 25-35. 35-55, 55-110. 90-120, 120-150,
1~200. 200-270. and 400-500 MHz bane/s

• lI.it still only $1095
• factory lJSumbled still onty $1295
SO-~. ' . :l-17'. 1' :l-m . 01G--0I 15 ..... (101.e2! _ o.IvNlI''''' '
... I CC typo .. ' .....d fllrC»O••i.__.. ,roo , .roo__

A microprocessor-eontrolled repeater with full auto

patch and many versatile dtmf remote control fea

lures al less than you might pay lor abare bones

repeater or controller alone!

Digital Voic. Recorder Option. Allows message up
to 20 sec. to be remotely recotde<l 01'1' the air. Play
back at user request by OTMF command, Of as a
penodieal voice id. or both. Great ' or making club
announcementsl _ only $100.

REp·200C Economy R~..ter. seer-voce ID, no
dtmf or autopateh, KIt only $795 &t $1195.

REP.200N Repeater. Wrthout controller so you can
use your own Kit only $695, w&t $995.

HamtronlCl has the world'. most
complete line 01 modules ' or
making repeaters. In addit ion to
exciters, pa's, and rece ivers, we
Offer the foll owing controllers.

COR·3. Inexpensive, flexible COR module wrth timers.
courtesy beep. audiO mixer ., , only $49/klt, $79 /t.

CWID. Tradrtional diOde matrix 10'er " kit only $59.

CWID_2. Eprom-controlled 10 'er, ..... only $54/klt, $79 wit.

DVR·1, Record your own voice up to 20 see. For voice Id
0( plaYing club announcements. ........" " ,.$59Iklt, $99 wit.

COR-4. Complete COR ami CW O all on one board, 10 in
eprom. Low power CMOS. ""....",,, only $99/klt, $1 49 wit,

COR.I. COR with real-VOice id Low power CMOS, non
volatile memory , ...... '" kit only $99, wit only $149.

COR-5. tJP controller with autopatch, reverse ap, phone
remote control, lots of OTMF control lunchons, all on one
board. as used in REP-200 Repeater. ..." " " ,$379 wit.

AP-3. Repeater autopatch, reverse autopatch, phone line
remote control, Use wrth TQ.2 , .." " kit $89,

TD-2. Foor-cHgd OTMF decoder/controller, Five latchirlg
on-off functions. toRcail restrictor ."...... ...... kit $78.

TD-4. OTMF controller as eeeve except one OI'I-Off lul'lclion
and " 0 tol can restrictor. Can alSO lise lor selective calling:
mule speilker unlit someone pages you. ....... k it $49.

Access all your favorite

closed repeaters!
• Encodts all sla".dard CTCSS
tones wrth cystal ilCtUl'lCy atld
convenoent DIP swrtch seled:lOIl .

• COmprel'lensrve I'I'IInUII also shows how you ean set up
ill !l'onI panel SW1Ich 10 seled. lones lor several repeaters
• OKoder can be used to mute receive aud io and is
opIl1'1t1Zed for lnstallatlOll n repeaters 10 proVIde dOsed
access Hogto pass Mer gets nil 01 annoyTog buzz in
receNer. 0 N_ tow prlctsl

• TO-5 CTCSS EneoclerJOecOder K __ now only $29
• T0-5 CTCSS EncooerJOetoder Woredftested $49



•Austin mateur
Radio Supply
1·800·423·2604

Local{5121454' 2994 • fAX (512)454' 3069
5325 North 1-35

Austin, Teu s 78n3

66 Skytop Road
cedar Grove, NJ 07009

JI
Electronics, Inc.

t·9TJ·239·4389

I
adio Inc.

1·800·431·3939
l Gtll (614) 865'4257 F,u (614) 8&6 ' 2m

6830 Americana Pkwy..
Reynoldsburg. Ohio 0068

i !I ~
Inc. ~)'

1·800·426·2891
Local (6\2f 786 ' 4.175 fAX (612) 186' 651 J

2663 COl.lnly Road I,
Mounds View, MN 55112

IC-821H

FT-920
All Mode HF/6m

FreI 11I-1

IC-2800"

JUN'S
ELECTRONICS

1·800·882-1343
local PHI) J9()o 8003 • FAX (1101 J9()o 4391

S563 Sepulveda Bl¥d.
CulverCity. CA 90230

FT·51A
Duatbander

Dual Band MotHle
Transceiver

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

R-BSOO

I1114DlQ
5159.95 "dl";«... .....

Vl-5R

5cannersJReceivers

FT-50R
Dual Sand HT

IC-146

1C-156
lower Prices!

III s200
. --- ' CoUPOD

ICOM's COupons Expire June 3111!

VC·H1

2M/44QMHz mobile

FT-841
All Mode HF/6nV2M1440MHz

IC-T22A

ComDac
1·800·382·2562

LOCII(616)98 200404
1051 Main Street

SL J O$eptl, M149085

Dual Band Mobile

Cal/ f or SEn ' l oesu SPUinJ.f
,-, It
~ $200
=. CGao.-"";I'M'

'".,"
-><>
8. 1.2 GHl"

IC-T81 A"

0uaI Band Handhekl
Wide Band Coverage
290 Memones
U~'a Compact

U?-~GREAT AUDIO!

2M Mobde

FT·3000M

All Mode HF/6m12M!440MHz

Good Guv Deals!
1T-2600MYAE S U

IC·T7A/HP
OtJal Band HT

,

KENWOOD
IC·2710H

FT-25OO
2M Mob..

FT-l000D

2 Mme, "" 01
FT-t OR Handheld

"...' ''' -::;..: .., .s:- .. -
~ uMBA

6M12MJ440
Trtbender
5 watts



ASTRON POWER SUPPLIES
• HEAVYDUTY . HIGH QUALlYY • RUGGED. RElIABlE·

SPECIAL fEATURES PERFORMANCE SPECIFICRTIORS
.. SOLIDSTATE ELECTRONICALLYREGULATED .. INPUT VOLTAGE: 105-125 VAC
.. FOLD·BACK CURRENT LIMITINGProtects Power Supply .. OUTPUT VOLTAGE: 13.8 we t 0.05 volts

from excessive cwrent & cootinuous shorted output (Internally Adjustable: 11-15 VDC)
• CROWBAR OVER VOLTAGE PROTECTION onall Models • RIPPlE Less 1han 5mv peak to peak (full load &

empl RS·3A, RS·4A, RS-SA, RS4L. RS.5l low linel
• MAINTAINREG ULATION & lOW RI PPLE at low line inpul • All units available in 220 VAt input vlllta!le

Voltage (except lor Sl ·11A)
• HEAVYDUTY HEAT SINK. CHASSIS MOU NT FUSE
• THREECONDUCTORPOWER CORDexcept tor RS-3A
• ONE YEAR WARRANTY . MADEINU.S.A,

9 Autry
Irvine, CA 926 18
(949) 458·7277 · Fax (949) 458-0826 www.astroncorp.com

ASTRON

58-25M With volt & amp meters
58-30M With volt & amp meters

SWITCHING POWER SUPPLI;;;E';;S-!- - - - - -:-:::-::-=-:= -::-= = =--=-== = :-:-::= - - - - - --,
CONT. ICS WT.(LBS)

7 10 3 .2
10 12 3.4
15 18 3.6
20 25 4 .2
25 30 5.0

5$-10
$$-12
SS-18
S$-25
SS-30

SL SE
• LOW PROFILE POWER SUPPLY

Colan CanlinullIs ICS·
Sin '''~ ~P8:lMODEl Grly Black Duly [Amps! tAmpal H x W x

SL-11A • • 7 11 2o/a x 7%x 9% 12
SL-11R • • 7 11 2%x 7 x 9lf. 12
Sl -11S • • 7 11 2%x 7%x 9lf. 12
SL·11R·RA • 7 11 43/. x 7 x 9lf. 13

• POWER SU PPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Conti nuous ICS· Size IINI

MODEL Duly [Amps) IAmpsl Nx Wx b
RS-4L 3 4 3'h x 6Y. x 7'A
RS-5L 4 5 3'h X 6'/, x71f.

9
25
37
50

RS-L SERI ES

RM SERIES

-

, • U

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLI ES
Continuous

MO DEL Duly (Amps!
RM· 12A 9
RM-35A 25
RM·50A 37
RM ·60A 50

• Separate Voll and Amp Meters
RM -12M
RM-35M
RM·50M
RM-60M

ICS'
(Amps!

12
35
50
55

12
35
50
55

Size (IN)
Hx Wx 0

5'/l x 19 x 8'1,
5'1, x 19 x 12'12
5'1, x 19 x 12'12
7x 19x 12 'h

5'1, x 19 x 8'1.
5'1. x 19 x 12'h
5'1, x 19x 12·12
7 x 19 x 12'/1

"'..'",Wlllba.1
6
7

",..,",
WI. II bs.'

16
J6
50
so
16
J6
SO

'"ni"il,
WI. [lh.1

4
5
7
9
11
13
13
16
27
46
46

nl~ ,i ' l
WI. Ilh ,l

13

18
27
46
46

SillllNI
K x W x 0

J x 4'1, x S'to
ax x sw x s

3'12 x ij '/o x 7',/,
J'to x 6'h x 9
4 x 7'1t x 10lf,

ew x a x s
4 x 7'h X1031,
S x9x 10'h
5 x 11x 11

s x 131" x 11
6 x 13 lJ, x 1 2 '~

ICS '
IAII,II

3
4
5
7
10
12
12
20
35

~

ICS' Sill tl "1
IA., II NxW xD

12 4'h x 8 x Q

20 s x s xt nw
35 s x u xn
50 s x taa x u
70 6 x 133/, x 1a

COlon Clnlinun
MODEl Gny Blac;_ 011, [AII ,I)
RS-3A • 2.5
RS-4A • • 3
R$-5A • 4
RS· '" • • 5
RS·tOA • • 7.5
RS-12A • • 9
AS-128 • 9
AS-20A • • 16
RS-35A • • 25
~.SOA • 37

MODEL RS-7A
R -70A • 57

C••Il.u ..
MODEl h I, lA.,11

.. Switehable volt and Ni1p meter
RS-12M 9

.. Separate volt and Amp meters
AS-20M 16
RS-35M 25
RS-SO" 37
RS·70M 57

RS ·M SERIES
~~

RS ·A SERIES

°ICS_ lnlerminent Communication seotce (50%Duty Cycle 5min, on 5 min. off)

MODEL VS-35M

VS-M AND VRM-M SERIES
Its ' Sin [INI ni" ll,

[A·,'I Hx Wx D WI. Ilh .)
@1J.8V

12 4'1:1 x 8x 9 13
20 s xs x ic» 20
35 5x 11x 11 29
SO 6 X 133

" X 11 46
70 e x 13'4 x12'. ..

35 SIf, x 19 x 12'1:1 38
50 sv, x 19 x 12'1:1 50

It S' Sill [III) nl"ll,
.1.'1 Hx Wx I WI. Ilh,l

7 4 x 7'1:1 x 10% 10
10 4 x 7'12 x 10310 12
12 o4 'hx 8x9 13
20 Sx9x l0'h 16
11 2Jf. x 7%x9% 12

CIRCLE 16 ON READER SERVICE CARD

Cullnn,
MODEl Oily IA.~ ')

@13.8VOC @10VDC @SVDC
VS·12M 9 S 2
V5-20M 16 9 4
V5-J5M 25 1S 7
V$..-SOM 37 22 10
V5-70M 67 34 16

• Variable rack mount poWllf supplies
VRM-35M 25 15 7
VRM-SOM 37 22 10

• separate Volt and Amp Meiers . Oulput Voltage adjustable lrom 2-15 volts. Currenl limil adjustable lrorn 1.5 amps
to Full Load

• Built in speaker
Col.. Cillinl..

MODEl Guy Black Ollr 1.1.,1)
RS-7S • • 5
RS·1OS • • 7.5
AS· 12S • • 9
RS-20S • • 16
Sl -11S • • 7

RS-SSERIES
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73 Amateur Radio Today Magazine
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Peterborough NH 03458-1107
603-924-0058
Fax: 603-924-8613
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\\ \\ ......... aynegrccn.com
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Reprints: $3 per artiCle

Back issues: $5 each

Printed in the USA

Manuscripts: Contributions for
possible publication are most
welcome, We'll do the best we can to
retlrn anyltJiog )00 request. but we
as&me no responstlitity lor loss
or damage. Payment lor Sl.tmitIed
artdes ..... be made after fU:lIicabOl't
Please StbrriI ~ a dlsII and a
hard~ r:J you- artde (I BM (ok)
or Mac (p'eterred) brmatst caJetlJtoI
ehlIcked ctawings and scre-erce,
and the dearest, best IooJsed and
lil;t(ed pho\05 )00 can manage. "How
to'MIle b 73" i1JidelineS are available
on request. US cceos, please
irdJde ycu Social 5ecunty rwroer
with submtted manuscripts so we can
submit tt to au know wo.

On the cover: WZ8A compared his vertical to a quad, page 33. Photo courtesy of WZ8A. We
are always looking for interesting articles and cover photos - with or without each other. Your
name could be in this space next month, and our check could be on its way to you! You couldn't use
a little extra cash?

Feedback: Any ci rcuit work s better wi th feedback, so pl ease take the time to report on
how much you like , hate, or don't ca re one way or the othe r about the arti cles and
columns in this issue. G = great !, a = okay, and U = ugh. The G's and a's wil l be
conti nued . Enough U's and it's Silent Keysvil le . Hey, th is is your communica tions
medium, so don 't just si t there scratching your. .. er. ..head. FY I: Feedback "number" is
usually the page number on wh ich the art icle or column sta rts .

13 Am. taur R. d io Today ( ISSN 1052-2522) is pub lished mon thly by 73 Magaz ine . 70 N202 , Pelerborough NH
03 458· 1107, The en ti re con ten ts C 1999 by 73 Magaz ine . No part of this publication Marchbe reproduced
withoul wrilten permi ssion of the publisher. which is not all that diff icutt 10 ge t , The subscnpnen rate is: one
year 524 .97, two yea rs 544 ,97; Canada : one year $34 .21, two yea rs $57.75. including postage and 7% GST.
Foreign postage: $19 surface , $42 airma il addit iona l per year. payable in US funds on a US ban k. Second
class postage is pa id al Peterborough, NH. and al add it iona l mail ing ctuces . Ca nadian second class mail
reqrstrenon '1781 0 1. canamen GST reg istra tion ' 12539 33 t4. Micr ol ilm eeruon. umve rsnv MIcrof ilm , Ann
Arbor MI 48 106 . POSTMASTER : Send add ress changes to 73 Amateur Radio Today. 70 HanCOck Rd.,
Pete rborou n NH 03458-1107. 73 Amateur Rad io Toda is owned by Shabromat Wa Ltd. ot Hancock NH.

Cont rac t : By being so nosey as to read this l ine pr int , you have just emerec into a binding ag reemenl With 73
Amateur Radio Today. You are hereby obligated to do something nice for a ham Iriend- buy him a subscnouon
to 73. Whal ? All of your ham tne oos are already subsc ribers? Donate a subscription to your loca l sc noot l ibrary!



NumtMr 1 on YOlH" FHdOitC* t:Md

Wayne Green W2NSOIl
w2nsd@aoLcom

NEUER SHY 0 IE

Continued on page 58

Like the ants and the bees.
we' re raised and taught to be
workers. The pressure comes
from every side to convince
us that we must be workers .
Is that what you wan t to be all
your life, a worker'? Blue collar
or white collar, is that what
yo u want for your kids - 10

Worker

years later, head ing for 3000,
and the mo ney-changers arc
still in charge.

So which establishments
am I fighting? Well, there 's
the $1.5 trillion "health care"
industry, which would be
devastated if eno ugh people
stopped getting sick via my
Secret Guide to Health . How
man y trillio ns are involved
wi th the food giants and the
sugar industry? If yo u'd read
what I' ve discovered, or check
my resources, these indus
tries would collapse. Read
Beating The Food Giants, a
$ 10 book by Pau l Stin, and
lick The Sugar Habit, a .$6
book by Nancy Appleton, if
you think I' m exaggerating.

With my Cold Fusion Jour
nal I' m trying to help upset
the oil, coal, and natural gas
ind ustries, their network of
gas sta tions, p lus the power
co mpanies and their power
grid . See if you can figure out
how big those industries are .

Then there's the public
school industry and the teacher
uni ons that control it, you.
and your chi ldren.

When )00 consider thai IOOSl

of the media is bought and
paid for by the giants I'd like
to upset, you can see why my
message isn ' t popular with
radio, TV, magazi nes, news
papers , and so on. They all
o we their ex is tence to the
tri llions of advert ising dollars
poured into the m by the cs
tablishments I'm fighting.

There is no ind ustry sup
port ing the growth and sale o f
healthy food to tum to for help.
Eating raw food is a powerful
first step. bu t even that is be 
ing grown by food giants on
minerai-depicted land, com
plete wi th pesticide s. Where
can you be sure of getting
meat that isn' t packed with
hormones and ant ibiotics?

statis tics are not enco uraging.
Medici ne is far from an e xact
science, and the odds are that
your doctor is far fro m cur
rent in his knowledge of
what's safe and what's not .
Studies have shown that doc
tors get almost all o f the ir
data on drugs from the dru g
company salesmen - called
detail men - and no t fro m
medical journals.

New drugs are tested on
animal s. Well, that's the cheap
est way. The problem with
this is thai man y drugs react
differently in animals than
people. It's bad enough that
all people arc di fferent. We
all look different, have differ
ent genes, different vo ices,
di fferent fingerprints , differ
ent allergies, and so on . So,
just as the same dru g often af
fects di fferent animals differ
ently, it can also affect differ
ent people q uite di fferently.
Vaccinations that immunize
some people kill others, or can
cause deafness, as with Miss
America a couple years back.
Deaf for life from a childhood
vaccination .

There ' s much to be said for
nOI making yo ur body sick in
the first place. But that's your
choice.

Fighting C ity Hall

It doesn' t pay, right'! Well,
they have that one right !

I got to thinking (hey, it
happens !). that if you'd pay
attention to what I' ve found
with my research, and pass
the word alo ng, that we cou ld
upset some very large apple
carts. But then I remembe r
that Jesus was a contrarian
who fough t the establishmen t
- you know, the money-chang
ers - and here we are, 20Cl0

You Ca n Trust Your Doctor

Say, that ' s not a bad idea ! I
don' t do refund s when sub
scribers cancel in anger, so
we 'd just have to print and
mail fewer magazines. It
could save us a bundle. Let 's
see, I've already offended all
of the ARRL lackeys, gays,
liberals and child molesters.
Any suggest ions on which
group I should target next '!

" Where the hell is my
damned April issue?" you' re
probably asking . We ll, I
cleaned that up a hit, since
this is supposedly a family
magazine, but that' s probably
the gist of your response to
getti ng a May and no April
issue of 73.

Gee, mumble, mumble, you
sec, ahem, it was like this. We
were stuck for something re
ally unusual to do for the Sure, with your life. You get
April issue that would get sick, you go to the doctor, and
your auention and give you you believe what he says.
something to talk about o n Well , that's what our parents
thc ai r for a cha nge. So teach us. That's what thcy
Frances, our Associate Pub- were taught.
lisber, said that since our sub- My grandmother worked it
scription fulfill me nt ag enc y differently. She got sick and
is so scre wed up with the her doctor told her to stop
Y2K mess that they madc us drinking coffee. So she had to
miss our press dale for the go to two more doctors be
April issue, let's put o ut the fore she fo und one that didn ' t
first totall y invisible issue o f say anythin g about her coffee
the magazine for April and drinking .
extend everyone's subscription So I keep researching the
by a month. medical industry and find ing

"But," I protested, "that' ll some gems. I' ll bet you didn 't
mean that our subscribers will know that 15,000 ne w drugs
miss seeing our first frontal arc marketed each year, and
nude YL cover!" that 12,000 eventually have

"Toug h tiddled ywi nks," to be withdrawn. You know
Frances answered . they' re not going to withdraw

And, since Frances does a drug that isn' t causing seri
most o f the work arou nd here, ous side effects. According to
I tend not to argue with her. the FDA 1.5 million Ameri 
So I don ' t want to hear any cans were hospitali zed in one
bitching about the missi ng year alone as a result o f drugs
April issue . Permission is thai were prescribed to "cure"
granted to talk about this May them. Worse, 30% o f all hos
Fool is.sue as much as you pitalized people suffered fur
want. And I' m sorry you ther damage fro m the therapy
missed getting the f irst frontal prescri bed for them. Re
nude YL ham magazine cover cently, the AMA Journal re
in history, However, knowing ported that there are 180 ,()(X)
how ridiculously straight-laced medically induced deaths each
you are, it probably would year in the US . And we 're
have offended you and you'd fussing about Dr. Kevorkian!
have cancelled your subscrip- How safe arc the drugs o ur
lion in anger. doctors arc prescribing? The
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ORDERING INFO: sanslaction Guaranlood E>amine j(J( 10 d.Jys, J
no! !leased, retuminoriginal form for retur<!, Add $695 for ship
p~, harxJli1l9 and oscreoce O«lers urxle' $20, add 13,00. NY resi
dents add 70/0 saes tax Sorry, no COOs. Fore"" orders ,add 2m'>
for SlJlface mail Of LJSe credit cardand specify shippjng melhOO,

Wow, did we nab a deal on
these first rate binoculars!
Absolutely ident ical to a
lamousbig namebrand here
in Rochestef. NY - but without
1hei( name. Well made with
fully coated optics, super nice
rubber armored housing over
hi-alloy aluminum, includes
lens cleanercloth, neck lan
yard and carry case, 4 styles: roo prism 1 0~25 (10 power,
25 mm), l Ox25high pe rformance roof prism ruby coated
objective lens model lor demartdif19 use in bfilj1t sun,
10x25high-end BAK-4ler1s porro prism ruby coat with Iac
Grip housing, and Utlra -View 1OxSO porro prismru by coats ,
First quality, yet at a dose-out price on the exactsame
units as the Trademarked' units - but at ha~ price!
BND-M.8x21Mini Monocular $14.95
BN().1 , 10x25 Roof Prism Binoculars $24.95
BN().1EX, 10x25 Ruby Coated Porro Prism $29.95
BN().2, 10x25TacGrlp Ruby Coat Porro Prism....• 559.95
BN0-6, tOx50U1tra ·ViewRub~ Coat Porro Prism.••$69.95

Binocular Special

V/SA

Decode all that gilJberish ! This is the
popular oescrarroerI scrambler that
you 've read about in all the Scanner
and Bectronc maqaznes. Speech
mversion technology is used, which is
compatible with most cordless phones
and many police department systems.
hook it up to your scannerspeaker terminalsarc you're in
business Easily configured lor any use:mike, line level
and speaker ootputlinputsare provided. Also communicate
intotal privacy ever telephone or rado. fundiJPlex opera
tion - scramble and unscram~e at the same ere. Easy to
build. all complexcircuitry conta ined Kl new custom ASIC
chip lor clea r, clean aUdio. Runs on g to 15VDC. Our
matching case setaoos a professional jook to your krt.
S5-7DA, Speech DescramblerlScrambler K~ $39.95
Css, Custom Matching Case and Knob set ••••• . 514.95
S5-7DAWT, Fu lly Wired S5-70Aw~h Case , ••• ••. . $79.95
AC12-5, 12Voil DC Wall Plug Adapter _•. . . .. . . . . . $9.95

E~eryooe who sees one 01 these babies
says they just qotta have ooe!Super
cute tiny FM radios have automa1ic
scan/search tuning, comjorta~e ear boo
earphones and we even include the bet- L ..J
tery Too pager style unit looks like a
shrunken pager and even has an LCDclock bu ilt-in. Yoo
will be amazed at the crystal clear amazing soundt That's a
quarter in the picture lor size comparison · pretty nny. huh?
MFIlIT-l , 'MJrld's Smallest FM Radio .. . . . . . . . . •. •$11.95
PFMR-1 , Pager Style LCD Clock & FMRadio . •• •_. $12.95

Add muscle to your signal. boost power
up to 1watt evera freq range 01100 KHz
to over 1000 MHz! Use asa lab amp for
signal generators, plus many foreign
users employ 1MLPA·l to boost the
power 01their FMtransmitters,prol'iding
radio service throllQh an entire town. Runs on 12 VDC. For
a neat linished look, add the nice matching case set.
LPA-1, Power Boostet" Ampmier Kit. •• ••• •••• •• ••$39,95
CLPA, Matching caseSet for LPA·l Kit ••••••••••51 4.95
LPA-1WT, Fully Wired LPA-1w~h Case••••••••••• $99.95

Prolessional synthesized FM
Stereo station in easy 10 use,
handsome caonet, Most rad;o
stations require a whole equip
ment rackto hold all the fea
tures we'VIiJ packed snc the
FM-100. Set freq with Up/Down buttons, big LED display,
Input low pass filter gives great soond (no more soueats or
swishing lrom cheap CD inputs!) Limiters lormax 'punch' in
aud;o - withoot over mod, LED meters to easi'i set audio
levels, bu ilt-in mixer with mike. line level inputs. Churches,
drive-ins, schools, colleges find the FM·l 00 the answer to
their transmtlling needs, you will too,Great features, great
price! Kit includes cabinet, whip antenna, 120 VAC supply
We also offer a high power export version ofthe FM-tOO
that's fully assembled with one wart ofRFpower; formiles
of program coverage. The eXfXIIT VliJrslon can only be
sI1lpped outside II1e USA, or wiIIlin /tle US ifaa:ompanied
bya signed statement lliat the unit will be exported.
FId·1QO, Pro FM Stereo Transmitter Kit. •••••• ,. $249.95
FId·l ooWT, Fully Wired High Power FM-1QO ._•• . $399.95

'.. '. ..
Operates In standa rd AM broadcast t~__"'"-'_
band, set to clearchannelln your
area, AM-25 'pro' version is syntoosized tor stable,no-drifl
lrequency and is setabte forhigh power output wtlere rlljJu
atcoe allow. typica l range of 1-2miles. Entry-1e'ffl1AM- '
has tLlMble lransmrt osc il~tor, runsFCC maximum 100 mw
power. expected range 1/4 mile. Both accept line-level
inputs from tape decks,CDplayers Of mike mlXefS, run on
12 volts DC, Pro AM-25 includes AC power adapter, match
ing case and bottom loaded wire antenna, E ntry-le~e l AM-I
has an ava ila~e matching case and knob set for a finished,
prolessionallook. High level modulation lor lowdistortion.
AM-25, ProfessiOl1al AM Transmitter Kit••••••••• $129.95
AM-1, Entry level AMRadio Transmitter K~ $29.95
CAM, Matching case set for AId·l. $14.95

No drift. microprocessor synthesized!
Excellent aOOio quality, connec1 to CO
playe r, tape deckormike mixer and
you' re on-the-air. Strapable for high Of
low pcwenRuns on 12 VDC Of 120
VAC. Krt includes case, wtlip amen
JIa. 12Q VACpower adapter - easy one evening assem~y.

FM-25,Synthesized FM Stereo Transmitter K~ . . . . $129.95

lower cost altematlve to oor high perter
manes transmitters , Great value, funabe
ever FM bana, plenty 01 powerand manual
goes into great detail about antennas, range
and FCC rules, Handy kit for sending muse

thru house and yard, ideal lor school projects too - yoo'! be
amazed at the exceptional audio quality! Runs on 9V bat
tery orpower from 5 to 15 VDC Add ourmatching case
and whip antenna set for a nice 'pro' locWI.

FM·10A, Tunable FMStereo Transmlttet" K~ _ $34.95
CFM, Matching Case and Antenna Set •• . . . , ., $14.95
FMAC, 12 VoRDC Wall Plug Adapter $9.95

Imagine the fun 01 tuning into airCl"alt a hun
dred miles away, the local policemre depart
ment, ham operators, or how about Radio
Moscow or tile BBC in Lonclon? Now Imagine
doing this on a little radc you buih yoo rself 
in just an evening! These popular lillie
receive rs are the nuts lor catdl ing all the action on the local ham.
aircraft, standard FM broadcast radio, shortwave or WWV Nanoo
al Time Standard radio bands, Pick the recever 01 your choice,
each easy to buifd. senstse receiver has plenty 01 crystal dear
audio to drive any speakeror earphone Easy one evening
assembly, run on 9 vonbattery,all have squeictl except for s/lort
wave and FM broadcast which has handy SCA ootput. Add our
snazzy matching case and knob set for that smart fiflished look,
AR-l , Airbaoo 108-136 MHzKit $29.95
HFRC-1, W'NV 10MHz (crvstal controlled) K~ $34.95
FR-I , FMBroadcast Baoo 88-108 MHz Kit , .. . . . ..• $24.95
FR-6,6 MeIer FMflamBand K~ . •••.• . . . .. ... .... .. . . $34.95
FR-IO, 10Meter Fill flamBaoo Kit .•.•• . .. ........... . $34.95
FR· l46, 2Meter Fill flamBand Kit. $34.95
FR-220, 220MHz FMHam Band Kit _ $34.95
SR-1 , Shortwave 4·11 101 Hz Band Kit $29.95
Matcl1 ing Case Set s n for wh ich kit} $14.95

I~ I, . , . .

~ Top quality Japanese Class 'A' CCO
. array,over 440 linehne resolulion, not

too oa-epec arrays that are loond 01'1 many other cameras. Don't
be looed by the chea+! CMOS single chip cameras which rave
1/2 the resolution, 114 the light sensrtivily and drawover twice the
curren~ The black & wtlrte models are also super IR(infra·Red)
sensitive, Add oor invisible to the eye. IR-l iIIUminatOf kil to see
in the daJ1<.! Color camera has Aulo gain, while ba lance, Back
Light Compensation and DSP! A~ailable with Wide-angle (~ Of

super sJim Pm~e style lens. Run on 9 VDC, standard 1von pop
video. Use our transmitters for wire less transmission to TV set, Of
add our 16-1 Interface beard kit lOf aOOio sound pck-cp and super
easy direct wire hook-t,p to any ViOeo mooitor. VCR Of ,TV wlltl
AN input, FUlly assembled. withpre-WIred comectcr
CCDWA-2, B&WCCDcamera,wide·angle lens, ••• •• •• •. $69.95
CCDPH-2, B&WCCD Camera, slim IR pin-hole lens••••• . $69.95
CCDCC·1, ColO! CCD Camera. wide-ang le lens •••••• . .$129.95
1R-1 , IR Illuminator K~ lor B&Wcameras. •••••••••••. •. $24.95
18-1 , Interlace Board K~ _ . $14.95

We call them the
'Cubes',.,. Pedect
0000 transmission
Irom atransmitter
you can hide under
a quarter and only as thick as a stack c ucorpeones- that's a
nickel in the picture! Transmits color Of B&W with !antastic quality
- alrnosl like a direct wired coooececo to any TV tuned 10 cable
channel 59,Crystal controlled /Of no lrequency drill with perter
merce that equals ~w enlorcerrent models that cost hundreds
more~ Basic 2Q mW model transmits up to 300' while the high
power tOO mWunit goes up to 1/4mile, Aud;o units inclLlCle sooro
lISing a sensitive bu i ~-in mike that will hear a whisper 15feel
awat Unrts run on 9 volts ard hoell·up to most any CCO camera.
Arry 01 our cameras have been tested to mate pe~ectIy with our
Cubes and work great. Fully assembled - just hook-up power and
you're 01'1 the ai~

C-2OOIl, BasicVIdeo Transmitter Cube $89.95
C-3000, BasicVkleo &Audio Transmitter Cube. ••••••. $149.95
C·2001, High Power Video Transmitter Cube . . ••••• •.. $179,95
C·3001, High Power Video &AudioTransmitter Cube... $229.95



Ishmod Found?

Name Chang""e?-'-., _
The American Radio Relay l eague (ARRL) is

considering the possibility of changing its name
to something more appropria te for the techno
log ical progress of the 21st century.

The subject came up at a recent ARRL Board
meeting , when directors requested the Execu
tive Committee to submit some new name pos
sibil ities for consideration at their Ju ly. 1999,
qet-toqetner.

At a time when hams are concerned about
future FCC licensing privileges , competition
with the Intern et, and overcom ing the stagna
tion in ARRL membership, Board members
believe now is a good time to reconsider the
organization's name and its appeal for attracting
mo re membe rs into the hobby.

Itwas ARRLfounder HiramPercy Maxim who
in 191 4 suggested that the organization's name
should be the AmericanAmateur Radio League.
But he was voted down in favor of the current
name.

However. in recent years there have been a
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Long-time readers of 73 may recall the saga
of Ishmod Kaduk S7Z2B, a hard-luck Sikkimese
ham whose DXpedil ioning story was first re
ported in these pages during 1984 and 1985 .
Along with four companions, Kaduk apparently
disappeared while investigating some strange
propagation phenomena in the Bay of Bengal

southeast of an area known as Chilka Lake
(about 200 air miles south of Calcutta). Accord
ing to Indian and U.S. authorities at the tim e (one
of the compan ions was an American , Shelby
Hator-Baroda), hope fo r thequintet was not great.
given the savagery of local pirate gangs in that
area of the world.

Now it seems that rsnmco. ateast. may have

made it and indeed even been found-thanks to
the recent unrest in Indonesia. Two separate
readers have sent us independent reports of a
newspaper photo of someone bearing a quite
older but st ill remarkable likeness to thephoto of
Ishmod we publish ed on page 24 of our April
1985 issue. We have copies of this photo being
sent to us as this issue goes to press, and
Ishmod's rather affluent family is en route from
Sikkim to continue the investigation at the scene
of the reports. the Banjak Islands. They hope to
arrive about Apri l 1, ironically the western calen
dar equivalent of Ishmod's birthday. More on this in
upcoming issues (please don'tcall for updates') ...

QRH • • •

Number 6 on your Ffff/dback card

growing number of radio amateu rs whohave criti
cized the "radio relay" terminology in the name.
They maintain that the era of relaying radio meso
sages is ancient history, and furthermore turns
off potential members.

This is the second time in this decade that
ARRL's Board has studied the possibility of a
name change. In November, 1992,a QSTmaga
zine article sou ght opinions from members on
the subject. but the Board tabled action on the
possibility in January, 1993.

The League is encouraging suggestions ..,
Tnx and a don't get us started to Ed Collins

KC9RL, via the North Shore (MA) Radio Cl ub
Transmitter.

Sunray=c=.e--"9"'9 _
Hamradio will playa key role in Sunrayce '99.

Sunrayce is a biannual event that pits college
buil t solar-powered cars in a race across part
of the United States. This year, Bill Eccles
KE4VT has been appointed the event's ham
radio communications coordi nator.

Sunrayce '99 begins in Washington on June
20th, Overnight stops are scheduled for Char
lottesvlne. Raleigh, Charlolle, Clemson and At·
lanta at Georgia Tech. Then it's on to Macon,
Tallahassee, and Ocala to finish upat the Disney
Epcot Center in Orlando on June 29th. Eccles
says that a lot of hams are needed to work on
Sunrayce '99 communications. If you wantto take
part you can E-mail him at [William.Eccles@
Hose-Hclman.edu].

Tnx and a don't forget to put your ears on to
the SERA Repeater Journal, via News/ine, Bill
Pasternak WA6ITF, editor.

ARRL E-mail
ARRL members can now announce their

AR RL membership through their E-mail ad
dresses, Starting February 1, 1999, a new mem
bership se rvice was available for those wishing
to have an ARRL E-mail address. and you didn't
have to switch E-mail services to do it. Not only
that, but it is free-of -charge for League members,

The new. personalized League E-mail ad
dresses wil l consist of the member's callsign@
arrl.net. Electronic mail sent to the address
automatically will be forwarded to any E-mail
account you choose.

As long as you remain an ARRL member, you'll
neverhavetonotify peopleof anaddress change
even if you change Internet Service Providers,

Members are able to sign upquickly and eas
ily through the ARRL Members Only Web site. If
you are not already registered for the Members
Only Web site, you can do so at [http://www.
arrl.org/memberslj.

Members who are not registered for the Mem
bers Only Web si te may also obtain thei r League
addresses, but the procedure is a bit more time
consuming, For instructions, send a blank mes
sage to [subscribe@arrl .netj.

Tnx and a so that's what the dues increase
was for to the ARRL, via the marcKey, newslet
ter of the Manteca (CA) ARC, Cathy Ledbetter
KE6UTO, editor.

Heroic Texas Hams
After nearly two weeks of flood duty last fall ,

hams in Texas were battered but not beaten .
Some individual stories of dedication and hero
ism also have begun to emerge from within the
amateur radio ranks .

Many residents displaced by theflooding we re
forced to remain in Red Cross shelters for over a
week. More than two dozen people died. South
Texas Section Manager Ray Taylor N5NAV re
ported that at one point, hundreds of hams were
active in Texas, Louisiana. Oklahoma, and Ar
kansas. handling various flood-related duties
ranging from net control to shelter communication.

"We've had awful good cooperat ion," Taylor
said. Some hams Irom as far away as
Nacogdoches, near the Louisiana border, volun
teered. Hams manning shelters got some relief
whenthe Red Cross was able to get cell phones.
"We are beginning to secure the Red Cross net
here in San Antonio," Bexar County EC Neil Mar
tin WASFSR said after a few hectic days. There
were stil l shelters open, but the Red Cross was
prepared to handle everything by cell phone
unless more problems developed.

Martin had said the net control station at the
Red Cross was being staffed around the dock
because they were "using a YHFIUHF linked sys
tem to communicate with shelters in Cuero,
Victoria, and other areas toward the coast "

Martin singled out three San Antonio-a rea
hams for special recognition- Shelter Commu
nications Manager Bobby Rodriguez K5AUW.
Red Cross Liaison Stan Stanukinos KA5I1D, and
Teri Thomas KC5 BJI. "Bobby and Stan have been
at the Red Cross communications cente r almost
continuously since Saturday afternoon with only
snatches of rest," he said. 'Teri has done yeo
man service infindingand scheduling operators."

Taylor said prompt response by a ham couple
in his area, Comal County, made the difference
between life and death for some residents of a
flooded mobile home park there. Taylor said hus
band-and-wife team Susan and Leo Manor,
NF0T and N0ERI, went down to the trai lerpark to
check oul lhe situation. "Nobodyhad warned these
people," Taylor said of the residents. Using their
vehicle, the Manors were able to pull several trail
ers to higher ground before the watergot too deep,

Continued on page 8



RlFJ 1.8-170 MHz ana ™

Reads comolex impedance ... Super easy-to-use
few MFJ-259B reads antenna SIVR . • . Complex RF Impedance: Resistance/R) ami
teac/Qllce(X) or Magllitude(Z) and Phusetdegrees) ... Coax cable los,~(dB) .. . Coax cable
mgth and Distance to fault ... Return Loss . . . Reflection Coefficient . . . Inductance . . .
"apocttance , , . Battery Voltage. LCD digital readout . . . covers 1.8-/ 70 MHz . . . built-ill
requency counter side-by-side meters . . . Ni-Cud charger circuit . . . buttery surer .
ow battery warning easy access battery panel . .. smooth reduction drive tuning .

'Ph ...., I ~lFJ·209. SIZ9.95. l.ike MFJ·249B hut
.I. j e world's most popular SWR ........ reads SWR only on meter and has no LCD or

nalyzer just got incredibly better frequency counter.
nd gives y ou more value than ever! ~t fJ-219B. S99.95. UII."SUR
•• A naly:erT'O covers ·U o-ISO MHz. Jack

;lfFJ~259B gtves p1ll a comp lete ~~c- for ext ernal frequency counter. 7'/,.x2 h
'Ire ofyour antenna's performance. }ou x2'/. lIlches. Use two 9 volt batteries or
an read antenna SWR and Comp lex l IOVi\C with MFJ-1 31 2B, $ 12.95. Free
mpedance from 1.8 to 170 MIl:. " N" to 5 0 -239 adapter.

lou can read Complex Impedance SWR AItaJyser Ace.''''''''
s series resJstance and reactance (R+jX) Dip Meter Ada pter
r us max",tude (Z) .and pha.ye (degrees): :\IFJ-66, $19.95. Plug a dip

You can determine l'elOClfJ~actor, meter coupling coil into your
-oax cable toss in dB, lenxth 0 coax and MFJ SWR Analvzer'» and tum it
'istunce /0 a short or open in eel. into a sensitiveand accurate

lou can read SWR. return loss and bandswitchcd dip meter. Save
'tjleetion coefficient at allY frequency time .and take the guesswork. O.llt
imultaneou...71· at a sinele glance. of winding COI ls. and determining

, ' J. J ' H resonant frequency of tuned crrcuus and Q of
YOll ( '!n abill.rea _til uctance III It. coi ls. Set o f two coils cover 1.8.170 Ml-lz

'lid eapacuance m pi at RF[requellt·les. depending on your SWR Ana(vzer"· .
Large ea,sy-to-re!1d two tine LCD Gen u ine MFJ Carrying Case

;,:reen and ""lje-by-suJ.e meters clearly :\I FJ . 29C, $24.95. Tote
luplay YOllr I~fo.rmalw". . .. y~ur ~IFJ.259B anywhere with

It has ba',!-m [requenC) counter; " ,- this genuine \iFJ custom carrying
':ad charger ctrcutt. battery saver; low case. Has back pock et with secu-
sattery warning, easy acc,ess ba,ttery . rity cover for carrying. d ip coils.
nmel and smootk reduction drive tlllllllJ:. adaptors and accessor ies. •

Super ea.\")' 10 usel Just set the . 'lade of. special foam-fil led
~and!J-",ilch and tune tbe dial- just like . fabric. the \ fF J-29C cushions
-our transceiver; SU"R and Con'l:le:c Call your dealer \tFJ-259B blo.... s , deflects scrapes. and protects knobs.

f • _ " -r 52499 5 meters and displays from harm.
Impedance are displayed Inslanl1· for your best price! Wear it around your waist. over your

Here's w hat you can do shoulder, or cl ip it onto the tower while you
Find your antenna's true ~e sonant Ire- MFJ.259B is a complete ham rad io test station work c - the fully-adj ustable webbed-fab ric car-

quency. .Tnm dipolesand vert icals. . I d ' f t RF · I rying strap has snap hooks ,?n both ends.
.\dJUSI your Yagi . quad, loop andother mc u mg v - requenc~ court er, signa gen- Has clear prorccnvc window for frequen-crater. S WR Anatyzer' ", RF Resistance and ,, "' ...

antennas, change antenna spacmg and hC1~t and R Anal C Anal C .,"~ cy display and cutouts for knobs and conncc-
h S'''R I d react eactance )7cr. oax yzer; 3OOCI........'" ~ fFJ S " 'R A I ~watc ''' . ~SIS alice an reactance c ange and Inductance Meter and much more! tors so you can.usc your ." na vzer
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LETTERS

Hu rt Syve r son K5 C W,
Plano TX. Vct)' frequcmty in
Letters 10 the Editor columns of
amate ur radio journals. we read
lette rs complaining about the
on-the-air ar uics of other ama
teurs whom mo st of us arc
ashamed of. However. these
kinds of complaints arc also
seen in other publications out
side of amateu r radio. ones SIR'h
as newspapers. These may be

about klddy-por non the Internet
o r other such thing s, hu t they do
have one common underlyi ng
theme. The writers of these leI
tersarc saying " 1do not like this
situatio n. I have done my pan, I
got it off of my chest by telling
yo u about it and no w I would
like somebody else to do some
thing abou t it. because I do not
want to my sel f."

How nice it would he if it
were just that simple. but it isn' t.
In these two situa tions. ctcc
Iron ic communications j<, in
vo lved and sup posed ly the
somebody who is supposed to
pick up on these co mplaints and
do so mething: about it is the
FCC. We amateurs have always
been taught that the FCC was a

From the Ham Shack

strict d isciplinarian with sweep
ing enforcement powers. As
such. we regarded it with the
utmost respect.

Gradually. over the last few
decades. o ur image of it has
fadc-d some.... hat. This has come
about as we witnessed many
situations in which the FCC did
1101 react or do as we expected.
This has resulted in it becom
ing known as a "paper tiger" in
many circles.

On the surface. not knowing
or understanding the position of
the Commiss ion. it wou ld be
wry easy to condemn it for not
doing its job. Before we do,
though. let's cons ider a few
thing... Over the same period of
time. the Commission's areas of
re spo nsi b il ity have mush
roomed into areas such as tete
phcny.tele vislon. and satellites.
to name a few. Being dependent
on Congress for fu nding. its pri
oritics are largely determined by
respondi ng to pressure fro m
Congress.

The Hill in tum is influenced
by large campaign contributors.
In large numbers we could have
infl uence. too. Ho wever. we

choose not to. Therefore. you
are more apt to see a cow jump
over the Moon than a few lei
ters to a gripe column goading
anyone into action.

The Commission has another
problem thai by nse tf it can do
litt le abo ut. The First Amend
ment to our Constitution guar
antees the right of free speech.
Over:!OO years ago.when it w a..
wri tten. the distance a human
voice could be heard was mea
sured in feet . so this was nor a
bad concept.

Re alizing things m ight
change in the future. our fore
fa the rs antic ipated that the Con
su tut lon wou ld need to he
amended as cond itions changed.
so they made it amendable. Thi s
has nor been done in light of
present-day conditions. The rc
sult is that. in essence. we arc
try ing 10 service a modem au
tomobile with a shop repair
manual for a Mode! T Ford. As
it now stands. the courts' dcct
sion s mu st abide by the stric t
wording of the Firsl Amend
ment. wh ich says absolutel y
nothing about free speech with
regard 10 communications elec
tronically transmitted. so uny
thing goes.

Nobody li kes to lose. so it
should he understandable that
with litt le chance of winning.
rnc Commission j<; nOI likely to
waste its time and resources
prosecuting violators pleading
their First Amendment righ ts.

Because anything less can be
contested in the courts. a Con
stitutional am endme nt is the
only way of correcting this. All
that is needed is an amendment
staling that the protection of the
right o f free speec h does not
extend (0 those accused of vio
lating federal statutes governing
e lec tro nically transmitted infor
mation.

You might ask. "Why doesn't
somebody do this?" Thai is a
very good question ami it de
serves a good answer or two.
The fi rst one is thai no maucr
how bad ly a change is needed.
a large sector of our popu lation
automatically refuses 10 li sten 10
anything about it and opposes
any changes to our Constitution.
To them . anyone proposing such
a change is talking blasphemy,
be ing un -Amc rlcan, immoral .
and aga inst mot herhood and
apple pie as well. The second
an swer is that we. the pu bli c.
either do not care enough or are
nor willing 10 take the time 10 let
Congress know t whose job it is
to do something) thai we do care.

I have written my representa
tive and senators several times
in regard 10 this mauer. Unfor
tunately. my lone voice appar
ently is n OI lo ud enough to

impress them. Still. it docs more
good than to write to a gripe
co lumn-where it is not seen by
them at al l. II is also better than
doing absolutely nothing at all.
J tried . Have you'! fa

QRH
COrllinuedJrnm puge 6

Taylor also credited Comal County EC Todd
Covington N51JR with taking time away from his
own flood-damaged home to roll out the PrimeCo
communications van and press it into flood duty
service. Two repeaters in the van aided Red
Cross communications.

Taylor said linked repeaters ensured wide
coverage. In addition , hams in Texas made use
of HF nels on 40 and 75 meters lor regional
coordi na tion. In addi tion to helping the Red
Cross.Taylorsaid. ham radio operators provided
communication and omer support fo r the Salva
tion Army. the Dalla s-based Baptist Men's
Kitchen feeding program. and other outside relief
agencies.
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Taylor himself was deeply involved in coordi
nat ing much of the flood emerg ency traffic
throughout the affected region.

Tnx to the volunteer stars who shine big and
bright and to The ARRLLetter,via Chirps & Clicks
and Spurious Emissions, the joint publication of
the Kalamazoo ARC and the Southwest Michigan
ARTeam.

Enforcer I
The FCC's new hamradio rules enforcer, Riley

Hol lingsworth K4ZDH, is taking a proactive role
in curbing alleged rules violations. He is confront
i n~ Ihe air-tllose whom the agency con
siders to be egregious offenders.

Hollingsworth showed up unexpectedly on
3.894 MHz on Wednesday, January 13th . This

frequency is considered to be one of a number
of hot spots that the rest of the ham community
wants cooled down . Holl ingsworth said he broke
in on an erqumennhat was growing increasingly
nasty in an effort to calm things down . He then
remained on frequency to discuss FCC enforce
ment with those hams who were interested.

However, not everyone wanted to hear what
he had to say.According to reports on the Internet
newsgroups. some operators made a serious
effort 10 silence K4ZDH . He was jammed and
some high-power stations made rude and lewd
comments while HOllingsworth was on the ai r.
Nonetheless, Holl ingsworth told those involved
in the 75-metercontact to keep in touch with him
It they have enfo rcement problems. and offered
a phone number and E-mail address where he

Omlinuerl on page 3 9
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All in/annat/on, including how to
become ml exhibitor, flea market

'vendor, JO J1l1ll speaker, and how to
obtain an ADA parking space is

available 011 our web sire at
wuno.hamvention.org

someone probablyhas it lor sale at the
Dayton Hamvention",
A familyeventf. At Hamventioo", you are
among friends, other hams just like you that
have come to Dayton to enjoy the show.
Enjoy the Alternate Activities. We have
planned activities for those who just want to
do something different. Bus tours of the
area. progressive lunches and more. In
addition, many clubs have Unofficial
Activities at local hotels and restaurants.

-, ,.." ....
a a

Admission (valid all 3 liays)
Grand Banquet
Alternate Activities
Dine-A-Round. Friday
City Tour. Friday
Shop-A·Round. Saturday
CooIung Class. Saturday
Make It and Take It. Saturday
Gardening Class. Saturday
Mal)' Kay Make-over. Saturday

Credit card Handling Charge
• $20.00 at door ' ·$45.00 al door, if available

Dayton
Ham oenticn" is
something that
all hams should

experience!

s from 30 countries and all 50 states come to the Dayto

Event Dates: May 14, 15 , 16 , 1999

FOR CHECK OR CREDIT CARD ORDERS:
Make checks payable to: Dayton HAMVENT10 N
Enclose the amount indicated in U,S. dollars For credit card orders, please
add $1 .25/ticket hal'ldllng charge.
A525 service charge will be assessed on al/ returnedchecks.

Mail to: DaytOn Hamven1icxl Box 1446
Dayton. OH • 45401 ·1446..
Fax 10: (937) 454·5655

Please typeor print your name and address dearly!

After much thought, we wondered why our can find new and
visitors return to the Dayton Hamventiorr" used ham
year after year. So we asked them. Here's equipment,
what they told us. electrical parts,
Meet friends! The Dayton Hamvention is computers, tools,
the annual event tor the ham radio operator. antique radios.
There is a certain "chemistry" with so many microscopes and
hams that just doesn't exist anywhere else. some realty

strange stuff thai you didn't even know you
The latest equipment! Major eeded

f
n .

manu acturers introduce new products at
Hamvemion. Try out the equipment. Talk to Listen to the Forum Speakers! We have
the reps! free Forums on virtually every topic, from

VHF/UHF 10 OX, SSTV/ATV, Packet,
Shop at the Three great AMSAT/SAREX, antennas, contesting and
World's largest day s to ex p lore much much more. Since our visitors have
Ham radio,
electronics and everyth ing diverse interests, we try to have something
computer flea ham radio has for everyone.
market! Our Flea to offer! Visit the exhibits! With over 500 indoor
Market is so large it May 14, 15, 16, 1999 exhibit booths you can find anything from
is hard to imagine antennas and books to computers, electrical Need a brochure? Send us e-mail at
unless you have parts, meters. software, tools, wire and info@hamvention.org or FAX us at
been here. With 2,638 outdoor spaces you weather instruments. You name it and 937-274-8369.

General Chairman DiCk Miller, N8CBU • Asst. General Chairman Jim Graver, KBSPSO • WEB & Internet Access ccrroamems of EriNel

Sponsored by 1he Dayton Amateur Radio Association, Inc.:- _ _ _-
ADVANCE REGISTRATION 73 ' 23 '

Ouantity

=
= : 0 $16.00'

@ $40.00"

Whydoh

Name Call

Address

City

Daytime Phone (

E-mail Address

)

State Zip

Evening Phone ( ) liarrivention"
PLEASE PRINT! THIS IS YOUR RETURN LABEL.



The Card-File 40
Here s a direct-conversion QRP transceiver you COI l build ...

David Cripe KC3ZQ
RR 2 Box 263

Camp Point IL 62320

W
hile backpacking wi th the
family th is past sum mer,
the thought occurred to me

more than once that the few vacant cu
bie inches remaining within my pack
could well he occupied by some ham
gear. I have see n ki ts fo r QRP CW trans
ceivers advertised in the ham magazines,
and thought one of these would be

PlwllJ A. The Cani-File.J() in full 5p/('II(I01:
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idea l. So. be ing the independent type. I
decided 10 de sign a nd build my own.

After determini ng the size con
straints o f the rig. I began by selec ti ng
the chassis box. for it. Whi le I sal at my
workbench sketching out schematics
fo r this project. m y eye fell upon a n
un used th ree-by-li ve inde x card fi le
box. It was made of light-gnugc steel.

which wo uld provide RF shieldi ng, and
would be able to be machined easily,
Perfect! For simpli city' s sa ke . I de 
cided the rig was to he a sing le-band
design for -l.O meters. with U d irect-con
version receiver. From this humble start.
a radio was hom-the Card- File 4-0.

Because of its simplicity, direct-con
version equipmen t has been a pere n
ni al favori te project for home brewers
and QRP enthusiasts. I have seen doz
ens o f designs fo r QRP transceivers
published in the ham magazines over
the years. and have huilt q uite a few of
them. Just for fun. in this project. I made
a de liberate attempt not to borrow from
any previously published design. so I
started from scratch. breadboarding and
testing each secti on as I went.

By the lime I had huilt three di ffer
e nt vc rsio ns o f the ci rcui t. I finally ar
rived at o ne that d id pretty m uch what
J wan ted it to do. The e nd result is un
conve ntional in many parts o f the de
sign. hut it deri ves more features from
fewer parts than an y other QRP rig I
have seen. And it really works! The fea 
tures of this transcei ver include: cover
age of the full -ID meter CW NIU, 2 watts
output o n transmit. VSWR-tolerant PA
design. 25 rnA current consum ption on



receive. a hig h performance CW fi lter.
a sidctonc oscillator. and QSK.

But what is the price for this perfor
mance? I know first-hand what a pain
home-brew projects can he. My hig
gest headaches? Winding coi ls and lo
cating parts. Since I wanted this to he a
pain-free project. I limited the circuit
to three coi ls. and selec ted only ge
neric components to use withi n this
rig. Everything that goes into this rig
can be found in standard electronics
catalogs. and cost of the whole project
was less than 535. Interested yet?

Take a look at the schematic. Fi~. 1.
All of the circui t functions have been
labeled . Let's take an ove rview of the
circuit to help understand how it works.

The heart of a direct-conversion trans
ceiver is its VFO. In the transmit mode.
the YFO signal is amplified and coupled
lo the antenna. In the receive mode. the

YFO signal drives the mrxcr to de
modu late the antenna signal. In the
schematic of the transceiver. the YFO
is in the upper left corner. Is that all
there is. yo u may ask'! Where arc the
JFET. the buffer transisto rs. the out
put-matching transformer, and the hi
asing components one expects to find
in a VFO? All of these functions are
performed in this ci rcu it. a Hartl ey
osc illator using one gate of V I, a
74 HC86 quad-XOR gate. as the ampli
fier. The logic gate has low input ca
pacitance. high gain. and high outpu t
drive capacity. so it works quite well in
a YrO circu it, with far fewer parts
than the usua l designs.

While I ini tially considered using a
variable capac itor to tune the YFO. it
occurred to me that most hams arc not
going to have a small-value variable
capacitor and a vernier red uction drive

in their junk boxes. So. scratch that
idea! What I ended up with was a YfO
that is actually a YCO- voltagc-con
tro lled oscillator. While the re arc some
transce iver kit s that use voltage-con
trolled-capacitance diodes (varactors)
to tunc their YFOs. I opted for a sim
pler and more economical approach
using the voltage-variable drain-source
capacitance of Q3. a 2N7(XK.l MOSFET,
to tu ne the oscillator. The voltage on
the drain of this device is contro lled hy
a ten-tum. panel-mou nt pot. a device
available though Mouser and Digi
Key, among others. This circui t covers
the entire CW port ion of 40 meters, at
rough ly 15 kHz per revolution of the
tuning put- a tame enough rat io for a
CW receiver. For improved stability.
the VCO components are shielded in a

Continued 0 11 page 12
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Fig. I. Schematic for the Card-File ~O.

73 Amateur Radio Today · May 1999 11



I PARTS LIST -j
I R1, 47 1 M R2. 390 k

IR2, S 470 R2' 10 M

IR3 220 R30 10 I
1R4 , 7, 9-12, 45, 48 1k R3. 47 I
IR6 22 A16.32-34 56 k

RS, 31 330 R3S 12 k

R1 3, 20, 26 4.7 k R37 10 k audio taper pol
(vol.)

1R14, 15, 19, 25 27 k R40 l OOk t o-tum panel.
mount pot (tuning)

1R17, 23, 38, 41, 43 100k R42 100

R1S, 24 33k R44 lOOk miniature
trimpol (RIT)

IR21, 27, 36 150 k R46 3.3 k I
R22 22 k All resistors 1/4 W 5% or better, unless

otherwise noted.

c i, 13 820 pF 5% silver mica C15,35,38 l00 j!F 16 V
or NPO electrolytic

IC2, 41 270pF 5% NPO e2l ,23 0.01 J.lF 5% poly :
C3-9, 17-20, 26- 0.01 llF ceramic C25,29,30 O.047IJF ceramic

128 , 33, 36, 37

C10 100 pF 5% silver mica C3l , 32 10 llF1 6V
or NPO electrolytic

ell , 16 , 22, 24 O.00471lF 5% p::lIy C34 470 J.lF 16 V Ielectrolytic

C12 47 pF ceramic C3. 25 pF trimmer I
C14 470 pF 5% silver mica C40 3 pF NPO

or NPO

I01 2N2222 02 IRF510 Of IRF511

I 0 3, 4 2N7000

01,2,4 l N914 or lN4148 03 l N4001 or equivalent,

U1 74HC86 quad XOR gate - DO NOT substitute 74HCT86

IU2 lM1496 double- U4 78105 5 volt regulator Ibalanced mixer

IU3 lM3900 quad Norton US lM386 audio amp
amp

T1 Primary: 33T 26 T2 1 k CT 8 ohm audio
AWG. Sec.: 2T 22 transformer
AWG on T-50-2 core

L1 1 IJH axial RF choke L4 1.4 IJH 17T22 AWG

• or 1ST 22 AWG on T· on T-S0-2 core
50-2 core

L2 1 mH 200 mA axial L5 120 fl H axial RF
RF choke choke

l3 1.6 flH 18T 22 AWG L6 10 IJH axial RF choke
on T-50~2 core

I" 1 A fast-blow in line with power cord I
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The Card-File 40
conrmued from page I I

small enclosure made of co pperclad
PC board materia l.

Using a VCO in this manner ma kes
addition o f a n RIT a simple matter. A
sample of the, keyer voltage is added
into the veo control voltage to shift
its freq ue ncy during tra nsmitter key
ing , so that a received, de modulated
signa l o n the same freque ncy as the
transmi tter frequency \vill fall withi n
the 700 Hz ew filter.

Notice that the o utput o f the veo is
indicated in the schematic as 3.500 to
3.575 MHz. half that of the tra nsceiver
operating freq uenc y. The veo fre
quency ca nnot he the same as the
tra nsmitter frequency. or e lse duri ng
transmit, e nergy from the RF power
am pli fier c ircuitry will enter the Yeo.
causing its frequency to be pulled. So.
we ge nerate our veo sig nal at half the
transceiver frequency, and usc a frc
quency-douhlcr c ireuit to keep the
VCO well-be haved . This do ubler ci r
cu it co nsi sts o f XO R gate UID and
phase-shift ne twork L5, C40. and R46.

T he output o f the VFO doubler UID
is co upled to the pre-driver amplifi er
Q I 2N" " " " . . hi h "• a transistor. W IC In tum

drives Q2. the power amplifier transis
to r. an IRF5 10 MO SFET. To red uce
the fina l amp lifier d rive req uire ments.
the induc tor in the collec tor c ircuit of
Q I is resonated against the gate ca
pacitance of Q2. The output o f the PA
is lo w-pass-fi ltered by a broadband
pi -L network. and del ivcrs 2 watts into
50 ohms, with the second harmonic
down 40 dB. Thc e fficiency of this
power amplifier is superb. at least 80%.
so no heat-sinking ofthc PA transistor is
neccssarv, Another nice feature of this
design is that the PA transistor docs not
self-des truct if the transmitter is keyed
with no antenna attached. No one likes
to have to do field repairs!

Turning now to the receiver side of
the Card-File 40. I have see n a number
of d ifferent de vices used for the de
mod ulator o f di rec t-conversion rece iv
ers . includi ng d iode-ring mixers. dual
gate MO SFl-:.l s. ~E602 or CA3028 ICs.
I chose here to use an L~1l496 mixer
Ie simp ly because it is the le ast ex
pe nsive and most commonly availab le
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device of tbc group. It has the advantage
of possessing conversion ga in. which
acto; as lhc equivalent of one stage of RF
amplification. Additionally, the LM 1496
has better dynamic range than an
NE602. and better rejection of in-band
AM signals than a dual -gate MOSFET.
The VCO doubler drives the carrier in
put of the LM 1496. and a sample of
the ante nna vol tage dri ves its signal
input.

One portion of this design that has
been used in many other QRP trans
ccivcrs is the transmi t/receive switch
ing circui t, whi ch couples the antenna
signal through Cl 2 into the signal in
put of the LM 1496. Shunt diodes 01
and D2 connect between C l 2 and
ground. During transmit. the high am
plitude of voltage applied to C I2 will
be clamped by these diodes prior to
reaching U2. preventing this IC from
being damaged hy ovcrvoltage at the
signal input. When no large signa ls a re
present at the antenna during rece ive,
these diodes possess a high imped
ance. allowing antenna energy to reach
the LM1 496.

Tbc output of the LM I4% is coupled
through audio transformer 1'2. and is
amplified by one section of U3. an
LM3900 op amp. Those familiar with
this part will recognize it as a Norton
op amp. which is a device providing
current gain. as opposed to conventional
op amps. wh ich provide voltage gai n.
The Norton op amp possesses low-im
pcdance inpu ts, referenced to ground.
This. plus the very low power consump
ticn of the part, make it well suited for
operation from a single 12 volt battery
supply.

Filtering (If the CW signa l is per
formed by sections A and B of the
LM3900. This ci rcuit is a 200 Hz
wide. BJinchokoff bandpass fi lter cen
tered at 700 Hz (see my 73 arti cle "HI·
PER Audio Filter." May 1994), pos
sessing very low ovcrsboor and ringing
for best intelligibili ty of the CW signal.
Use o f this pa rticular active ci rcuit to
po logy allows this filter to be con
structed without requiring high-pre
cision components. Those familiar with
use of a direct -conversion rece iver will
apprec iate the ex tra attention to the
CW filte ring. Admi ttedly. compared
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to a si ng le-sideband, superheterod yne
rig, a direct-conversion rece iver is at
somewhat of a disadvantage due to its
lack of sing le -signal reception, which
increases the received QRM and QRN.
Addition of a high performance filter
such as this goes a long way to making
this a usable transceiver. In this circui t,
the virtues of the Norton op amp arc
especia lly apparent. If conventional op
amps were used instead. two additional
op amps and six extra resistors would
be required to perform the same fil tering
function.

Section C of the Uo-f3900 buffers and
amplifies the output of the ew filter
where the output of th is amplifie r
stage is clipped by diode D4 and the
body d iode of Q4 to limit noi se from
transmit/receive transients . atmospher
ics. etc , The signa l from U3C enters
vo lume-control resistor R37 on its way
to U5, an LM386 a udio dri ver IC. This
provides output for a pair of g-ohm
headphones. Transistor 04, a .2N7(x)()
MOSFET, also serves as a receiver
mute . The gate of thi s MOSFET is tied
to the keying voltage from U IB, which
causes th is transistor to shu nt the re
ceiver signal from the input of the U5
to ground when the key is down. For a
side tonc monitor. section D of V I is
set up as a 700 Hz phase-shift osc illa
tor, which is coupled into the audio
amplifier though R47.

Overall. the receiver possesses on
the orde r of 11 0 dB gain from ante nna
to headphones, and if proper board
layou t is fo llo wed, the re is no ten
dency for oscillations or microphonics
in the audio .

A nominal power supply of 12.6
vo lts is required 10 operate this trans
ce iver. Diode D I and a one-amp fuse
protect the c ircuit against accidental
re verse-voltage connections. A 781..05
regulato r provides a stable five vol ts
for the YCO circuit, preventing drift or
chirp of the ew signal.

The radio- frequenc y coils used in
this rig are fairly simple to build-they
are all wound on Amidon T-50-2 iron
powder toroidal cures, with enameled
copper wire used for the windings. Re
member that turns arc counted as the
number of times the wire passes through
the center of the core . Pay atte ntion

also to the winding direction of the sec
ondary of the veo coil. Ifit is the wrong
direction, the veo will not oscillate!

I bui lt up the circuitry on a three-by
five-inch piece of coppcrclad PC-board
material . cut to fit inside the card-file
box. Components were mounted using
the "dead-bug" construction method, us
ing the PC board as a ground plane.
Keeping the construction simple. the
c irc uit board was mounted on the base
of the box with standoffs. J soldered
brass 6-32 nuts inside the upper cor
ners of the box to mount the front
panel. Holes in the back were d rilled to
accommodate the antenna coax con
nector and 12 vol t power plug. The
front panel was cut out of a piece of
coppcrclad PC board material, with
holes drilled for the tuni ng and vol ume
controls. the headphone and key jacks,
and the mounting screws. Mount the
front panel coppersidc down for best
grounding. Using a card-file box like this
protects the knobs and jacks under the
lid of the bo x when it is closed and not in
usc . Also, there is e nough roo m under
the lid to store a pair of ear-bud style
headphones, a small straight-key, or
maybe a pad of paper for logging while
you are operating in the wilderness.

Final alignment of the transce iver
require s a frequency counter or cali
brated rece iver. First. it is necessary to
ascertain that the doubled-YCO fre
que ncy covers the desired frequency
range, from one e nd 10 the other of the
tun ing control- 7.(XX) to 7.150 MHz.
Trimcap C39 is used to shift the fre
quency range. If the frequency range
cannot be brought into range using C39,
it is possible to add or subtract a tum
from the toroid TI to alter its inductance
as needed.

The RIT contro l R44 must be adjusted
so that the YCO frequency shifts by
700 HI; between transmit and receive
modes . Wi th a 50 ohm dummy load on
the a nte nna connector, key the trans
m iner. and observe the frequency shift.
If ca libra ting using a rece iver without
ti ne resol ution on its readout, we can
set the RlT by se tt ing the ca libration
receiver tuning to zero-beat aga inst the
YCO frequency. O n key-down of the
transcei ver, its YCO frequency should
be heard in the calibration receiver as a
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700 Hz audio tone-roughly F above
middle C if you have access 10 a piano,
o r the same pitch as the sidetone oscil
lator in the transce iver. Set R44 as nec
essary and repea t unti l the RIT offse t is
where is needs to be.

For the Extra C lass hams, the lack of
dia l calibration is not a problem- you
just operate where you hear othe r CW
operators working. But for those who
arc limited in the frequenc ies they can
use, and need to keep track of their fre
quenc y, it is a good idea to add a turns
counter knob. These are a vailable from
Mouser and Digi-Key. You can then 1---- - - - - ----- -
calibrate the VFO agai nst another re
ceiver. and pu t together a conversion
chart to de termi ne the actual frequency
of the rig ve rsus the positi on of the
tu ning control knob. This chart may
he mounted on the insi de lid of the
chassis box.

After the final tweaking has been
performed. paint the VCO coi l wi th
clear fi ngernail polish or Q-dope to
hold the tums in place , and reduce its
susceptibility to microphonics.

How docs it operate? Not too bad! On
the receiver side. this rig is hot enough 10

hear anything I can pick up with my
"real" ham equipment. The C W fi lter re
ally cuts the noise without distorting the
signal, so the audio is comfortable to lis
ten to. With a well-regulated power sup
ply. the transmitted signal was found to
be clean and chirpfrce. My first contact
using this rig was with a W4 in Florida;
my second QSO was with a CU in
Cuba! It sure is a pleasure to receive T-9s
on a home-brew rig !

There is plenty of mom left withi n
the card-file box for o ther options to
c ustomize your Card-File 40. You
could add ten NiCd AA cells to make
the rig truly portable . You could add a
simple keycr circ uit. perhaps a crystal
osci llator calibration ci rc uit. o r any of
many other many possibilities. Or. if you
are like me, you will have so much fun
with this little rig that you won' t want to
take it off the air long enough to modify
it. Enjoy this project-I sure did-and
I'll look for you on 40 meters !

Sources
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Number 16 on you' F.,mlnck c.rd

The EZ-BZ Deck Antenna
A compact 20-meter dipole with linear loading and a bend.

Al Bre g ma n AB2BZ
10 Anthony Drive

New Paltz NY 1256 1

Design and construction

About a year ago . I set o ut to design
a nd build a com pact .20-meter d ipo le
that could be easi ly erected on m y
deck and quick ly dismantled at day's
e nd. Ideally, its performance on 20
meters wouldn't be too different from
that of m y ha lf-size G5RY. The resu lt
of my efforts is the EZ-BZ deck an
tenna. named fo r its eas y (EZ) asse m
bly and its two mam components.
Bamboo stakes and Zip cord (no t to
mention m y ca ll!). Long a favorite for
home-brew antenna projects. bamboo
combines rigidity and light weight and
IS readily available at garden supply
stores. Two six-foot bamboo stakes support
the wi re radiator: ordinary 18-gauge zip

cord. Zip cord was chosen because it is
insulated and vel)' fle xible .

At the outset, I knew that some form
of loadi ng would be required. I opted
for linear loading because it is consid
ered to be less " lossy" than a loading
coi l. In the EZ- BZ. the linear loading
consis ts o f three lengthwise runs o f zip
cord a long each six-foot bamboo slake
( F i~. 1). To make the ante nna reso nant
at 14 M Hz. an add itiona l six. fee t (ap
proximately) o f l ip cord are required .
The six feet of zip cord simply droop
frurn the end of each stake. making the
EZ·BZ a bent dipole. The bent dipole
desig n keeps the hori zontal span to a
minimum (I I feet ). yet docs not cause
very much signal loss.

The zip cord is fed directly by RG-58
coaxial cable. wi thout a halun. The coax
is connected to the zip cord via two
screws in the conduit portion of the an
tcnna mount (Fig. 2). The other prom
inent feature o f the antenna mount is a
PVC T. T he T ho lds the two Slakes se
curd y. yet permits the antenna to he as
sembled or dismant led in just a le w
minutes.

Assem bling the antenna mount

-2'-

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

1/2'- -

--

I
f you 'd like a com pact 20-meter
antenna that can be erected o n your
deck or porch in a j i ffy. co nsider

building the EZ- BZ. For an investment
o f about $25 in materials (e xcl ud ing
coax) and a couple o f hours at your
work bench. you 'Il have a 20-meter di
pole that ' s m uch sma ller than a stan
dard hal f-wave length d ipole, ye t pe r
forms very well.

The EZ· BZ gets mc good sig nal re
ports o n SSB with my Ten-Tee Argosy
at 50 watts and a lso with m y 12-wau
mcnobandcr. an ~1FJ ~1odc l 9420.
Somc DX stations are surprised to
learn that I' m us ing modest power and
a home-brew loaded dipole- from
my deck!

Fig. I . Linear loading ofthe zip cord 011 a bamboo stake (not to scale]. See text f or details.
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The parts requ ired for the EZ- BZ are
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Selecting and weatherproofing the
bamboo stakes

listed in Table 1. The antenna mount
consists of a heavy-duty 1-1I4-inch
PVC T attached to a length of 1-114·
inch PVC electrical conduit (F ig. 2). 1
used a one-foot length of conduit. but
for some installations a longer conduit
might be more appropriate. The first
step in constructing the antenna mount
is drilling two 5/32-inch holes in the
conduit to accommodate the screws.
The screw holes should be one-half inch
below the junction of the conduit and the
T. A one-quarter-inch hole. drilled five
inches below the scre w holes. permits
the coax to exit the conduit.

The PVC T supports the two bam
boo stakes by their own levered we ight
ag ainst the inner edges of the T (F ig.
2). The angle between the two stakes is
about 1500

, making the EZ-BZ a
slightly-inverted V. As an option, you
can increase that angle to about 165 0

by reducing the interior diameter of
the PVC T. Simply insert a one-inch
length of the PVC conduit into each
end of the T until the ends of the j n 

serts are flush with the ends of the T.

Attaching the zip cord to the stakes

In the fini shed product. the zip cord
is secured to the wrapped bamboo
stakes wi th cable tics. Since the
snugged-up cable tics cannot be loos
ened , the zip cord is initially affixed
with twist ties. Begin the process by
complete ly separating the two conduc
to rs in 23 feet of zip cord and attaching
a split ring connector to one end of
each. The split ring connectors will be
at the fcedpoint.

Fig, 1 shows the pattern of the linear
loading on a bamboo stake. The pat
tcm of the runs on the two stakes
should he mirror images. since the two
halves or a dipole should be mirror

The pair of bamboo stakes used for
the antenna should be fairly straight
and have about the same diameter.
Weatherproofing is done with a wrap
of black vinyl electrical tape. The tape
is wrapped from the tapered end of the ,
stake toward the wide end, with an
overlap of about ha lf the tape width on
successive turns.



Fig. 1. COtHTntCT;OIl details of ,I,e amentla mOl/nt. showing the PVC T. which supports
the bamlxxl slakes. and the connections ofcoax to zip cord via SCn?WS ill tile Pl/C conduit.

Parts List

ely. Description

23 ft . black 1B-gauge zip cord

6 6-100t bamboo stakes

2
round head 8-32 3!4-inch
brass screws

2 brass hex nuts

2 brass wing nuts

4 brass washers

2 bronze fockwashers

2 ring connectors

2 split ring connectors

4-31B-inch- long (across top) heavy
duty PVC tee, 1-1!4-inch diameter

Schedule 40 PVC electr ical conduit
(gray), 1-1 /4·jnch diameter

RG·58 coaxial cable

adjusted after the antenna has been
erected on a mast at its final locati on.
For a deck installati on. the EZ-BZ
should ini tially he positioned so that
the axis of the antenna is perpendicular
to the side of the hou se. This orienta
tion generally gives the lowest SWR
readings.

When adjusting the length of the zip
cord , trim both drooping ends about
one-half inch at a time until the SWR
is at a minimum at the desired fre
quency. Initiall y, my 20-meter EZ-BZ
had an overhang of six. feet. six inches.
and was resonant at 13.7 MH I. (I : I
SWR). Trimming eight inches from
each drooping end (fina l length: five
Icct. 10 inches) increased the resonant
frequency to 14. 15 M HL (1 :1 SWR).
The SWR curve is shown in Fig. 3.
Since the SWR docs not exceed 1.7: I
across the entire zo-mcrer band, I am
comfortable using the EZ- BZ without
an antenna tuner. All SWR measure
ments .....ere made with an Autck RF
Analyst. Modd RF- I.

Twist ties

Table I , Pam list.

Black vinyl electrical tape, 314-inch or
1-inch wide

Cable ties

CABLE TIE
/' ZIPCORD

~

/

..1...-- - fYVCCONDUIT

The electrica l length of the EZ-BZ is

inch o f each stake protrudes fro m the
other side . After you secure the split
ring connectors wi th the wing nuts, the
antenna can be erec ted .

The required mast height will depend
on the height of the deck. For my deck. a
I().foot mast seems adequate because
the deck llour is nine feet above the
ground. I usc two live-foot lengths of
one-and-one-quarter-inch PVC electrical
conduit, which is the same conduit used
for the antenna mount. Electrical conduit
is sold in Hl-foot lengths. with one end
llared. 1strap one fi ve-foot section ( 0 a
deck post and insert the other five-foot
section into the flared opening of the
bottom section. A PVC connector se
cures the antenna mount 10 the top of the
mast. To rotate the antenna. I simply tum
the mast by hand.

CAUTION: The ends of a dipole
have high RF voltages, which can
cause hums. The antenna should be
e rected high enough or the deck cor
doned off that the ends cannot come
into contact with people or animals.
For RF safety, the power output should
be limited- and antennas should never
he erected ncar power lines.

Adj usti ng a ntenna length

BAMBOO STAKE

<,

I '
I 'I

fYVCTEE

<,

~ RING
~~;a....;~ CONNECTOR WASH:;:.::E:.:..R1>..,
:;; ~ r:-\ -- -,

C I , \ . ' SPUT

~
CONNECTOR

fl , 3 ~".u f=A', r<:v7 SCREW
WASHER i -- WING NUT

HEXNUT :,
LOCK WASHER ,,,

Assemb ling and erecti ng
t he antenna

images of each other. Start the first
lengthwise run by attaching the LIp
co rd. three inches from the sp lit ring
connector. to a wrapped bamboo stake,
seven inches from the wide end. Se
cure the zip cord with twist ties every
se ven inches (or closer). with the last
tie being two inches from the tapered
end. After the third (final) run. add a
twist tie one-ha lf inch from the tapered
end so that the " ta il" will droop from
the tip.

Approximate ly six-and-a-half fee t
of zip cord will ini tially hang free from
the end of each stake. The exact length
doesn' t matter at this stage . but it
should he the same on the two stakes .
If not. adjust (he lengths of the runs so
that the overhangs are the same.

Finally, replace the twist tics with
cable ties. At the turns. secure the cable
ties over both wires. Check that the ad
jacent runs of zr p co rd arc evenly
spaced around the circumfe rence of
the stake and that they do not touch
each othe r.

To assemble the antenna. insert the
wide ends of the ham boo stakes into
opposite ends of the T until about an
18 73 Amafeur Radio Today · May 1999
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7969 ENGINEER RD , 1102
SAN DIEGO, CA 92 11 1

619- 56 5-1 319 FAX 619-57 1-5909

RADIO ENGINEERS

ff.lIT...»IIDS C0.M.fANX
1308·9057 Dori. A.-c'_. Ocean. NJ 07712

ow Ilo<I,.... 1Il ..... ,..., __
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CIRCLE 254 ON READER SERVICE CARO

Visit our Web Site to see and
actuafly tryour Weather Stations:
www.peetbros.com

Put the weather
on your wall

The Weatht'f J>i ctUfT·~ is all eye-popping new
wall unit thar continuously displays all the vi
tal weather d.ua you 've pre-se lected. Big red
numerals are eusy to read from across the room.
day or night.

Available in 2 sizes. in an elegant brushed
aluminum or- solid teak frame. Teamed wilh
our famous ULTIMET ER- Weather Station,
The Weather Picture System provides plenty of
dala 10 satisfy the IJl(J\ 1dedicated weather buff.

For complete details. write or call us
TOLL-FREE at I·SOO-USA-PEET.

WireleH display IW ,.. available!

NEW fo r h am radio opera tors!

KENWOOD
TM.V7A

Dwll-Ra nd
Po l Mobile

~nl' l "1Md Ooot UwrSp«W< ~ "~·~o.T"" \'orb.- -_ ......._.--.._ """ ...-
ROSS DlST1l:IBlT1l.<;(j. 18 S. 51-. S<n>oI. PI-. ID &:l;'6)

, F ,"" Tw o'" ... . .. l .........~_l""'"'"

DIRECTION FINDERS
& i VECTOR- FI NDER
. ~ HAND- HELD

PHASE SENSE
~ - ANTENN AS FOR

- VHF DI RECTION
.~ FI ND I NG. USES

ANY FH RCVR.
ARHS FOLD FOR

STORAGE.
TYPE VF- 142 144 - 22 0 MHZ $1 39 .9 5
TYPE VF- 142Q LE FT- RIGHT LEOS ,

AUDIO, 14 4-220 MHZ $239 .9 5
TYPE VF-1 42QM SAME AS Q HODEL

EXCEPT FREQ.1 44-5 00 MH Z $28 9 . 95
TYPE VF- 12 1Q 115 - 130 KHZ

PLUS 1 21 . 5 MHZ ELT~ $3 79 .95
CALL ABOUT HF OF, AD 4 .50 S/ H

ATTENUATORS CA ADD TAX

Performance

hand, just switch
the bamboo stakes.
which takes only
few minutes.

I have used the
20-mctcr HZ-HZ
for near ly a year
with considerable
success. Using the
Argosy at 50 watts.
I have compared
its performance to
that of my hal f·
size G5 RV. The
El-BZ was erected
20 feet above the

ground and rotated
to the same orien-

I

tation as the G5RV.
which is 35 feet
above the ground.
The comparisons
we re made the
o l d - f as h io ne d
way- by switch
ing antennas dur
ing Q50 s with
very patient hams.
In a Q50 wi th
Andy VE30RE.
located 200 miles
north of Toronto.
the signa l report

was 57 for both an tennas. Likewise.
Did K9FA in Wisconsin could detect
no difference in signal strength. with
both antennas scoring 58. An interest
ing comparison was made during a Q50
with two hams, John VE6AIV in Alberta
(Canada) and Larry W4ERN in Florida.
John gave the edge to the EZ-BZ (56
vs. 55). while Larry gave it to the
G5RV (57 vs. 56). In a ll of the com
parisons. I could detect no obvious dif
ferences in signa l strength on receive .
Rotat ing the EZ-BZ occasionally re
sults in a change in signal strength. but
rarely is the difference dramatic .

In conclusion. the EZ-BZ has de fi 
nitcly met my requiremen ts fo r a com
pact. easy-to-assemble antenna with
respectable performance. It may be just
the ticket for those who would like to
"clear the deck" and make wa y for a
different style of hamming! fa

Photo A . The 20-meter EZ-BZ antellna erected em the author sdeck.

The basic design of the EZ-BZ can
be adapted for use on othe r HF hands .
Trimming the tails to about 2 1 inches
creates a 17-mcter EZ-BZ. For a 10-
meter EZ-BZ, no linear loading is rc-
quired. Each bamboo stake supports
about eight feet. one inch of l ip cord:
fi ve feet. eight inches arc attac hed to
the six-foo t stake and the re maining
two feet. five inches droop from the
tapered end. To work more than (Hr

,.
11 -
1.7 -

..
16-

~
15 -
14 -
1.3 -
12-
ll -
to

1~ 114.0 142 14.3 1-4.35
fIlEaJENCY • MHz

Fig. 3. The 2V-meter SWR curve.



73 Review

Our Exciting New Fox
How one club settled 011 the Hamtronics T30 1.

Larry Antonuk WB9AAT
P.O. Box 452
Marlborough NH 03455

The storms of winter wen: just a
memory. and the first signs of

spring were showing through. In some
areas . the thoughts of young men
turned 10 love. In our neck of the
woods. however. it was obvious ly time
(0 stan planning: the curly sum mer
fox hums!

Wanted: a new fox

Our last year of foxhuruing had been
fairl y success ful. Still. the club had
found itsel f in a couple o f embarrass
ing predicaments " O nce , the sma ll
handheld we were using as the fox
blew its RF po wer ampli fi er tra nsistor.
This happened midway th rough the
hunt, so by the time anyone figured out
what was wrong . it was too late to re
s tart. A nother time . we had so me mis
communication concerning the actual
hunt frequency. Normally this wouldn't
have been a problem . but we had a few
hunters with rock-hou nd rece ivers. At
that time we were usi ng a n o lder rock
bound mobile rig. so neither the fox
nor the hunters were ab le to QSY.
T hese guys wound up hunti ng wi th
other g ro ups. but there was a fair
amount of grumbling that could have
been averted by a freque ncy-agi le fo x.

So what do we need ?

We set a few minutes as ide during
20 73 Amafeur Radio Today · May 1999

our last d ub meeting to hash over the
situation. As we discu ssed the require
mcnts for the next club purchase. sev
eral points hecame clear. We needed
only a fe w watts of output power for
the type of hunts in which we were in
terested . We needed frequency pro
g ram ming abi lity, hut it d idn ' t need to
be fancy.

(As a matter of fact. we remembered
one hunt in which the frequency co n
trol had been bumped o ne notch as the
fo x was being h idde n. This wasn' t no..
ticed right off. hut by the time we get
hack to the starting point. the signa l
was noticeably raspy. This j ust added
more challenge ( 0 tha t hunt, but so me
o ne remarked that it sho uldn' t be too
easy to c hange channels")

T he reprogramm ing wou ld on ly lake
p lace once o r twice a month at most
We were also interested in a means of
reprogramming that was easy to inter
face to . We had some specia l hunts
where the fo x hider would try so me
special tricks. such as switching be
tween two freqs during the hu nt. or
vary ing the frequency plus or minus
twenty kHz at vario us points in the
hunt. This made the hunt more "life
like ." This was the downside of our
hobby- we found ourse lves practicing
for jamming situations more often tha n
e njoying plain o ld competit ive hunts.

We a lso wanted true continuous-

duty operatio n. In case the controller
went craz y and stayed in PTT. we
d idn't wa nt the transmitter to melt
down. We also wanted a trunsmiuer we
could use d uring cl ub demos and tra in
ing sessions-c-oot continuously, but to
key-down for a couple o f minutes at a
time without ge tting nervous abo ut it.
Finally. we wanted something we
could lix ourselves. and that had good
factory support if we needed it.

Steep requirements

This seemed like a fairly stee p set
o f requi re men ts, hut by the time
someo ne mentio ned continuous-d uty

operation. a fe w cl ub members had a l
ready pulled catalogs from the ir pocket
The fact that they were all Hanuronics
cataloss was nei ther a coinc idence nor ae
conspi racy,

Our club had used several Hamtronics
products in the past-their ded icated
rece ivers and transmitters were c ur
rently in o ur repeater. RF links. and a
couple of APRS applicat ions. The
group was fa miliar w ith the q uality
availab le as we ll as the customer sup
port. The question was no longer
"which vendor" but j ust "what transmit
ter." A s it turned out. this decision was
predete rmi ned as well. Harmronics
had a uni t that til o u r req uire me nts
perfectly.
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a few minutes. Hooking up the con
tro ller (a Basic Stamp) proved to be
only a slight cha llenge . Since the T30 1
is designed primarily for repeater scr
vice. it doesn't have a se parate PTT
line. The unit is in transmit any time
power is applied. We simply provided
a transistor switch to supp ly B+ to the
exciter. operated by the contro ller. We
did notice that there is a provision to
keep the synthesizer running at all
times. and to cycle B+ to the RF stages
on ly. T his is because there is a slight
delay as the onboard microcontruller
boots up and initializes the synthe
sizer, and there m ight be a small loss
of voice or data Juring this ti me in a 
repealer installation. The so lution to
this is to keep the synthes izer powered
continuous ly (about 30 m/v) and key
the tran smitte r as needed via the B+
(about 550 rnA). In our case. we didn ' t
need lightning-quick key-up. so we
simply cycled power to the entire
board and made sure the contro ller as
sumed a ha lf-second or so key-up time
before it sent any Morse Code.

T he Hamtronics '1'30 I checked out
quite well on the bench, and we hope
to be chasi ng it as soon as the last of
the snow clears away. Last seen, the
rig was be ing sized to fit into the base
of a clay fl ower pot, with a dipole
draped thro ugh the branches of a dead
shrub that was mounted right in the
pOL. (Hmmm. Not sure if I was sup
posed to let that OUl of the bag or not
... )

The Hamtronics T30 I comes in sev
eral model s. with band spl its that cover
most ham and comme rcial hands. It is
available from Hamtronics, Inc. , 65-D
Moul Road. Hilton NY 144fi8-9535.
Phone: (7 16) 392~9430. E-mail: liv@
hamtronics.com ]. A complete catalog
also is avai lab le on thei r Web site
[www.hamtronics.com] . fa

Checking it out

no need for cus tom crystals to be
ground. )

We so ldered a few wires to the
board , and were up and running in just

We ordered the T30 1 and received it
just a couple of days later. As usua l.
the group me t at someone's shack to
check it out. On firs t g lance, the ex
citer looked just like what we'd expect
from the Hanu ron ics line. T he rig was
built on a high-qu ality double-sided
PC board. with an ample ground plane.
High-quality parts were used throug h
ou t. includi ng a twenty-pin surface
mount devi ce on the bottom side of the
board. Our resident repairrnan liked
the use of soc kets for the ICs. a large
heat sink on the PA transistor, and the
use of we ll-marked connec tion points.
Our res ident hacker, on the other hand ,
was more interes ted in ge tting access
to the circuitry. He lik ed the frequency
programming DIP switch. which gave
easy access to the frequency select lines
of the VCO-either for a set of switches
or a microcoruroller. He also seemed in
terested in the fac t that the exc iter out
put can be varied from two to over
three watts by varying the supply volt- r-- ---- ------- -
age between 13.6 and 10 volts DC
(something about a variable power out
put being handy in one of the "no
holds barred" hunts ...).

Applying power

A foregone conclusion

Opening up the catalog, one of the
members pointed out the T30 I VHF
FM Exci ter. Two to three watts output.
Continuous-duty operation . Separate
audio and CTCSS inputs. Specia l low
noise synthesizer. frequency acc uracy
of 2 ppm available , and standard on the
assembled version. And it was d irect
Flvl-rnodulated. and could accep t data
rates of up to 9600 baud.

The only argument concerned whether
to buy it assembled or in kit form
Some o f the members felt that buildi na
. e
It up oursel ves would give us a bet ter
understanding of the transmitter, which
would be helpful in futu re modifica
tions. Others pointed out that the
Hamtron ics documentatio n is clear
enough to get us through anv future
mods, and that we shou ld 'get our
hands on the thing as soon as possible.
As it turned out, the T XCO opti on
lipped the scale. It was pointed out that
the high-stability temperature-con
tro lled osci llator was an option for the
kit. but was included with the pre-as
sembled module. This made the cost
diffe rential just $40 between the as
sembled unit and the kit with the
TXCO option. Thi s seemed like a
small pr ice to pay to be up and running
as soon as we took the T301 out of the
box. (Since the T30 IIR30 1 series of
modules no longer uses crysta ls for
frequency selection, Hamtronics can
now provide next-day service- there's

PhntaA. The Hamtronics T30/ hoard.
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Home-Brewing a 3 kW+
Dummy Load

Corral some Cantennas to check alit your big gun amplifier.

Ronald Lumachi W2CQM
73 Bay 26th Street

Brooklyn NY 11214·3905

T
ake a look at the outpu t ratings
of the new-generation high
power linear amplifiers. and

you ' II soon know full well why the oil
filled , gallon-sized. once-venerated
Heath Carucnna" 1000 W dummy load
is now way out of its class. Even a
couple of 3-S00Zs loafing along under
test will cause rhc oil to boil and over
fl ow, Imagine what a pair o f SS77s
will do under lock key! You could
probably fry some of the Colonel's
chicke n to perfect ion when pushing
the pedal to the rncta l with these tubes.

There are far more economical way s
to prepare these culinary delights, hut
alas. then: are few inexpensive alterna
tives to the dummy load for off-the-air
testing of today's powerhouse amps .
Consequently. big ticket and key-down
carriers abound on all the frequen
cies- to the consternation of the rag
chewers and net controllers.

By default. the antenna provides the
only easily accessible cheap place to

dump large doses of RF duri ng tuncups.
But just because many amateu rs do it.
that doesn ' t make it right! Admittedly,
yours truly was brie fl y a member of
that group . but I was not at any time
during that period pleased with what I
had to do to test my amp lifier decks .
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Because of my uneasiness, 1 began to
conside r some of the alternatives to
QR~fing the world.

Here 's one idea that you might think
worthwhile . It 's based on the adage
that olle mall \' fe ast is another IIIml :~

famine. Altho ugh I hate the usc of thi s
cl iche, it is tr ue and rele vant in this
project. If you' d like to see how this
relationship corre lates to building a
dummy load from Heath Cantcnna dis
cards. read on- I promise that you wi ll
be pleasantly surprised.

Yes, there is a better (a nd less
expensive) wal l

The consensus of radio amateu rs re
garding on-the-air testing is unanimous
in favor of its e limi nation. However.
it's not realistic to expect the average
brasspou nder to lay nut big bucks to
bu y a commerci ally built water-cooled
du mmy load. It' s simply not a cost-ef
fective purchase. Besides. the conven
tional thinking is that if you tunc up on
the air, you' re only on for a brief time.
In the worst casco you' re only disturbing
a couple of peopl e.

The bottom line is that on-the-air test
ing remains the cheapes t game in town
and. more important. you'll get away

with it simply because no one will
know that it 's you causing the interfe r
ence . Fortunately for the majori ty of
us. most hams are more high ly prin
cipled. and always on the alert for a
better way to test the ir fi nals. I' m con
vinced that a sensible. rationally priced.
easily duplicated alternative will get the
boys on the ham bands to clean up their
act in a heartbeat.

No one knows how many Heath
Cantcnna du mmy loads arc out there
languishi ng under benches simply be
cause they can no longer cu t the mus
tard. T he high output o f the modern
amplifier. developed as a resu lt of the
FCC's new definition of " legal limit: '
resu lted in the Cantcnna's demise.
This old friend can no longer handle
the new power levels safely.

To prove the point that the Heath
units arc in disfavor. walk the hamfests
and chec k out the large numbers of
Cantenna d iscards. the dummy load
heroes of yesterday. with $5-$ 15 price
tags on them. With that availability and
cost fac tor in mi nd. think about this
sce nario for a moment: What if you
were able to connect up a hunch of
these Heath has-beens safe ly in order
to accommodate a higher absorption
level of RF power, for a fraction o f the
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the sanity of your
purchase and re
peat, as often as
necessary, that you
are probably mak
ing the mistake of
your life. Croco
dil e te ars a t thi s
point would be a
plus. Remember,
the tailgaters are
a s lick bunch,
and if there's any
hint of your true
motivation for the
purchase, I can
assure you it will
be reflected In
s t a n t an e o u sl y
(you know which
way) in the price.

By the way,
bring a pocket
YOM with you to
check for continu
ity and resistance.
Don 't he alarmed
if the meter reads
an open circuit.
Heath used a ro
bust 50-ohm non
inductive resistor
but made the in
temal connections
with some rather
thin-gauge silver

plated copper. It 's probably thc flat
stock rather than the resistor that' s
bad. Use this fact to drive the price
even lower and to demonstrate further
that your sanity remains in serious
question. What yo u want to do in this
charade is to point out that it's fool ish
to purchase ham equipment that 's de
fective. Remember, it's all done in fun
and a success fully wrought deal en
hances the hamfest experience for both
parties.

Those who don't enjoy this style of
bazaar negot iating may thcn direct
their energies to other pursu its and ad
vertise their Cantcnna needs on the
Internet, BBS bulletin boards, or re
Ilectors. I' ve been down that route , and
the number o f responses will surprise
yo u. Shipping is not really a problem.
In order to make certa in that the min
eral oi l (it's harmless) doesn 't leak out,

Photo A, The 3 kW dummy load all dressed up and ready to go. The
optional circuit with the RF (top ) and the relative output meters have
replaced the Heam minibox on the lid of the gallon container. The
mett'r chassis K 'QS mounted vertically so that the rear panel could be
removedfor convenient access to the circuitry. The sensitivity control
ami the 50-239 are loc ated on the top of the enclosure. The open
frame 115 VAC gearne ad motor, driving the paint stirrer at 200 rpm,
is located to the rear. The two f orlorn Heath discards hare, in a
sense, donated their vita l organs to give their big sister a new lease
on life.

cost of a commercial dummy load?
Would you give it a try '! The answer is
obvious!

It can and has been done (see Photo
A). If you decide that this is a viable
project, buy as many Cantennas as you
can (for a total of four). But whi le ne
gotiating and attempting a meeting of
the minds with the se ller (haggl ing),
don', divulge the reason for the pur
chase . You' ll want to keep the price
low. Keep in mind that the first prin
ciple of economics dictates that the de
mand for an item and it" price are
directly related.

Here 's where some acting ski lls can
help. Be as nonchalant as possible
when making you r best deal and avoid
tipping your hand about what's up
your sleeve. As a matter of fact. continu
ally question rhetorically (and vocifer
ously in the Shakespearean tradition)
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Photo 8 . A close-up l'in,"of the resistor support stmctllre. Note that the 111"0 threaded in
sulators are blocking the return palh to ground. The 1\\'0 aluminum supports IUlI 'e been

Cllt. drilled. and belli to shape TO accept rile insulators. If y OII an' II I/able to locate the in
sutators. snip offabout halfall inch ofaiumilll lll/ and replace that length of material with
a strip of Ptex igta s' ». The porcelain [eedthrough insulator transf e rs power f rom the
source to the base of the resisto r: No((' hOIl" the U-.\ Iw ped bracket, connected 10 the base
of the resistor and centered ill the ultnninutn tube, is bo lted to the f enlthrough. The
spring-loaded bolt assembly above me insulator is the original p ressure relief valve in

the el'elll ofboilover:

remind the se ller to securely tighten
the lid and place severa l lengths of
duct tape around the perimeter of the
can as well as over the spring-loaded
safety vent. Wrap the gallon containe r
in a heavy-gauge plastic hag. and pro
vide enough cushioning in the ship
ping carto n to preven t damage, For
wha tever it 's worth. mark the cart on
THIS SIDE UP! T he alternative is to
empty the mi neral oil into a separate
plastic containe r. The shipping charges
will he the same . but the carton will be
slightly larger.

What 's next?

After you've accumulated your Heath
Curucnna stockpile. disassemble the
units by prying off the li ds. Make cer
tain you have severa l layers of newspa
per on the 110m to absorb the mineral
oil drippings. Allow the resistor as
semblies to dra in. Pour the oil from the
individual Heath gallons into an empty
plastic five-g a llon pa il thats been
scru bbed clean. T he co nta ine r best
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suited for our needs once held gypsum
hoard taping: compound. bur a five-gal
lon pail from paint or laundry detergen t
is OK. If you 're a home hand yman.
you' ve got them around . If not, check
out a new home construction site when
the painters are j ust about finishing up
and help yourse lf (with permi ssion) to
one of the many in the pile . Make cer
tain you gel a lid that fi ts securely and
has a large fl at surface for mounting
the components.

Before you du mp in the oi l. ti t a
piece of metal screening to the inside
top, sides, and bottom of the pail. I was
fortunate to have some remnant alumi
num decorative radiator enclosure
mesh for the project. hut a smal l length
of aluminum or copper mosquito
sc reening works equally well. It 's
avai lable off the ro ll at your local hard
ware store or home center. Through
staple the screening where it overlaps
itse lf in order {O provide support. to
mai ntain its shape, and to confine the
RF. You 'll want to keep the radiation

within the pa il in orde r to comp ly with
both the spirit and the lette r of the new
FCC regu lations that l imit the levels
of permissible ex posure around the
shack.

You may hi: wondering why "4" is
the magic Cantenna number. Firs t, it's
impossible to lind a single mcgapowcr.
noninductivc 50-ohm resistor. T he al
ternative is to usc our knowledge of
the propert ies of resistance in e lec
tronic c ircuits to attain the powcr lev
els we need at the correct input va lue.

So, four series/para lle l 50·ohm
Cante nna resistors coupled with five
gall ons of a c irculating cooling me
dium (more on that later) solve the
prob lem. Remember, two resistors of
equa l value in para llel reduce their re
sistivity by one half, but double thei r
current-handl ing capabilities. (Two
SQ.-ohm resistors in paralle l .:::. 25
ohms.) Add the va lue of resistance
when they 're wired in se ries. Conse
quently. a unit of two paralle led resis
tors (25 ohms ). connected in series
with an identical pair of paralleled re
sistors (25 ohms) add up 10 50 ohms
with increased power handling capa
bilities. Sounds like a win/win situa
tion to r nc. All that 's left to do is to
dump the four of them into the pail and
lire away.

J ust kidding! There's a hit more to

do ' "

Only one of the stock Hea th resistor/
support assemblies will be used a lmost
intact. (A variety of other mechanical
resistor mounting confi gurations may
be employed to ach ieve an identica l
series-paralle led result. If you elect an
othe r procedure. make certain the re
sistor assembly brackets extend a
suffic ient distance fro m the mounting
plate such that the hank of resistors is
fu lly immersed in the cooling oil .)

Pick out the one that appears to be in
the best condition. Verify that the re
sistor is not open and that it reads 50
ohms. Begin by interrupting the return
path to the top of the metal lid and the
50 -239 ground by CUlling the two alu
minum brackets in ha lf and insta lling
two porce lain half-inch threaded insu
lators. Tin snips work well here. You' ll
find it easier (0 drill the two holes in
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Photo lJ. The four resistors are series-par
al/eled and secured to the original gallon
lid with hardware. The 1»'0 f ront resistors
have been bolted together at the top with
one set of nuts and bolts. The base of this
pair has been bolted to a length ofcopper
and firmly attached to the lid. This is the
ground return, so it might be a good idea
to solder all the junction points. The extra
length of strapping that parallels the resis
tors in the rear has been shaped, drilled,
and double-bolted into the junction of the
two front resistors. The two spring-loaded
overflow valves wil/ be installed in the lid
after drilling a one-quarter-inch: hole for
all extra margin of safety venting in the
event ofboilover:
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primary assembly. Remember that you
left the upper V-shaped mounting straps
in place to ease this hookup. Cut a sec
ond length of copper Oat stock ap
proximately six inches long. Form a
collar around the bottom end of the
second resistor. Drill a hole and secure
the collar with a nut , bolt and lock
washer. Mark and drill a ho le at a
point along the copper mounting strip
that corresponds to the location of one
of the four bottom support nutlbolt
locking assembl ies. They're located on
the base of the alu min um tube that
surrounds the main resistor.

Remove one of the bolts (along with
the locking and positioning nuts) and
pass it through the hole in the copper
strip. Reinstall the assembly, making
certain that the nuts are positioned cor
rectly. The two resistors are now in
parallel. If necessary, adj ust the four
set screws to ensure that the resistor is
centered within the aluminum tube.
Snug them up and tighten the lock
nuts. You may want to use a dab of

each support for the insulating porce
lain attaching bolts before snipping (sec
Photo B). Bend each support at the mark
and reconnect, using some small holts
and lock washers. If locating the mini
porcelain units is a problem, snip away
about half an inch of aluminum and re
place it with a length of Plex iglas"
and some nut/holt hardware.

At this point, you're j ust about
where you started from mechanically,
except that you now have an open cir
cuit with continuity only from the ccn
tcr conductor of the 5 0-239 to the
base of the resistor. Remove a resistor
from a second Cantenna support assem
bly, keeping the top portion of the resis
tor intact. Cut a suitable length ofcopper
flat stock for use as both a mechanical
and electrical bridge across the top of
the two resistors. Drill a hole in either
end. Bolt one end onto the feedthrough
insulator, using its hardware.

On the other end of the bridg ing ma
terial, use a small nut, bolt, and washer
to connect the second resistor to the

Photo C. The second 50-ohm resistor is shown placed in parallel with the main support L _

structure. The base is held in place with a short length of copper bridging bolted to the
fe edthrough insulator on one end and the V-shaped bracket of the resistor on the other
end. The top support is fashion ed from a length of copper stock. Note how the resistor
collar is held in place with the hardware. Use one of the fou r threaded centering devices
to attach the top brace to the aluminum tube. When you're through with the hookups,
center the resistor within the tube and secure with the locking nuts. At this point, the re
sistance f rom the SO-239 input to the base of the two paralleled resistors should read
about 25 ohms.



Photo E, The gearhead motor is visible below the plastic five-galton cover: The shaft
passes througll the lid ria a small one-quarter-inch brass bushing. Use a one-quarter
inch coupling to attach the motor shaft to the paint stirrer, Note how the metal mesh has
been fined to the inside of the COI'('I' to contain the RF. The (»'0 (offive ) sets ofhardware
visible to the right secure the lIle,~1t to the cover. The three (offour) roundhead holts vis
ible ill the foreground secure the motor to the lid. It lIIay be necessal)' to trim the stirrer's
length ill order 10 f it.

Loctirc">' to keep them from loosening
from vibration.

Take a minute to check continui ty
and resistance from the center conduc
tor of the SO-239, mounted on the lid,

Photo 1-: If yOlI prefer nol 10 install the
gearhead 1/1010/; pass the stirrer through
the bushing from the inside (///(J secu re the
coupling to the shaft as a stop. USl' your
hand-held drill to circulate the oil.
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to the copper flat stock extensio n at the
far end of the two paralle led resistors.
The YOM should read very close to 25
ohms (see Photo C). It may not be a
bad idea to solder all the connections
at the bridging junctions.

You're well on your way!

Remove the remaining resistors from
the two Heath Cante nna asse mblies.
(While you' re at it, disassemble the
spring- loaded pressure-relief overflow
valves . These units consist of a ho lt.
lock nut , spring , and com posi tio n
washer. Drill a couple of quarter-inch
holes in the metal lid for at least two
additional safety venting valves, in the
remo te chance of ove rflow due to boil
ing.) Remove the hardware from the
two resistor collars and loosely bolt
them together at one end using one set
of existi ng hardware. You'll fi nd that
bolt ing the two collars together in this
manner is a very convenient method to
paralle l the second set of resistors.

At the other end of the paired resi s
tors, bridge the two If-shaped support
brackets with a length of copper strip

about four inches long and bolt the re
sistor supports to the stri p. Drill two
mounting holes at each end of the strip
and sec ure this assembly to the metal
lid. Keep in mind that it' s a good idea
to solder all mechanical connections
whenever possib le.

This complete s the ground return
path of the circ uit. You 'll remember
we used only a portion of the six-inch
length of copper strip to connect the
first resisto r to the aluminum housing.
Trim and shape the excess length of
that strip and align the end with the up·
per porti on of the second set of resis
tors where the two collars join. You' ll
have to drill two closely-spaced holes
for through-halting at that end .

Once these three assemblies are
firmly bolted together, the two para l
le led sets of resistors are in series and
the circuit is complete (photo D). Sol
der the j unction point as insurance for
a good electrica l hand . Check your
work with the YOM on the resistance
scale for an input value.

The original Heath resistors have a
manufacturing tolerance o f ± I0%, so a
value of approx imately 50 ohms can
be expcctcd. You'H need to know this
precise resistance value if you decide
to install an RF current meter to calcu
late power using the form ula E = FR. A
discussion of this option is presented in
the sidebar.

The remaining steps in the assembly
are a snap. Us ing tin snips, cut a hole
in the top cover of the five-gallon con
tainer, slightly smaller than the diam
eter of the metal lid. Remem ber.
there's mesh fitted to the inside cover,
so cut through that material a lso. Cen
ter the lid and resistance asse mbly over
the hole in the cove r and secure with at
least four sets of nut/holt hardware.

In order to achieve maximum cool
ing efficiency from the five gallons of
mineral oil, I installed an auxiliary
sys tem to circulate the oil and speed
up the natural cooling convect ion of
that fluid. To accom plish this cheap ly
and effic iently, I used a 200 rpm ( 115
YAC) geurhcad motor bolted to the
plastic lid of the container. [This motor
is #5- 1155 (200 rpm) and se lls fo r
$4.99 from Surp lus Center, 101 5 West
"0" Street, Linco ln NE 6850 1·2209 ;
leI. (800) 488-3407 .J
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ahsolutely necessary to check output
(see Photo G). A Drake" W4 or a
Bird rM 43 (with a 2500 H- 5000 H ele
ment) will handle the task wi th ease.
Tune for maximum output and read the
power directly off the sca le.

If you elect to add the option of the
two meters, determi ning output re
quires a simple ca lculation involving
some multipl ication. Tunc the amp for
maxi mum output on the relati ve output
me ter. Adjust thc sensitivity pot on the
me ter chassis for a bi t less than full
scale deflection. You' ll want to see ex
actly at what point the meter reaches
its maximum deflection and then begins
10 drop off.

At tha i instant, note the va lue of RF
current on the second meter. Apply
that number to the formula E = FR (E
= power, r= current, R = resistance) to
calculate output power di rectly. Fur
example, assume that in a test of an
amplifier fina l, thc RF meter deflec ts
to "6" and it has been determined pre
vious ly by YOM measurement that thc
input resistance of my dummy load is
52 ohms . I substitute these values into
the formu la (6 x 6 x 52) and the result
is 1872 watts of power into a nearly

With the shaft protruding through a
quarter-inch feedthrough bushing, use
a one-quarter-inch set screw coupling
to connect a metal pa int stirrer device
(availahlc at an y horne cente r for about
52) to the motor shaft (see Photo E) . I
had to trim the stirrer about three
inches because it was a hi t too long.
All that 's left to do is plug it in and
start stirri ng.

If you prefer to eliminate the small
motor, pass the stirrer sha ft through
the bushing to the outside and secure
the coupling to the shaft of the stirre r
as a stop collar. This will prevent the
shaft from falling back into the pail.
Attach a drill at this poi nt to get the
shaft and blades spinning (see Photo F).

That's about all there is to get the
show on the road. except that you 'll
need an additional ga llon o f mineral
o il to top otT the fi ve-gallon container.
Your local pharmacy stocks thi s item. I
elected to add two meters as a means
of enhanci ng the monito ring capabili
ties of my dummy load . More on that
in the sidebar.

If you' re staying with the Heath In
put c ircuit. then a series-ins ta lled, suit
ab ly sca led, commercial wattmeter is

Photo G. A view ofthe stock. Heath Camenna input circuit. Lea ve this system intact ifyou
prefer not to install a monitoring circuit. The small disk. to the upper right ofthe minibox
is the spring-loaded safi' ty valve. The electronic components in the original Heath design
accommodated a relat ive output meter through the RCA phone plug mounted opposite
the 50 -239.
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By George, I think she 's got it!

perfect resistive load. It 's as simple as
that !

If you pre fer to save yourself the
hassle of making repetitive mathemati
cal calculations each time you usc the
dummy load , prepare a solution sheet
in advance. Solve the equation for a
list of typical RF values and tape the
solutions to the container.

You may recall the movie My Fa ir

Lady. in whic h an uneducated . ill-man
nered, slove nly woman from the stree t
was miraculously transformed into a

Photo H. A "iew of the new minibox with: the two meters installed. The Heath component
in the f oreground will not be used in this installation. The sensitivity pot (upper right) is
in the relative output metering c ircuit. The [eedthrough to the right eventually wjl/ pass
th rough the gallon lid and support the resistor assembly immersed in the oil coo/ant. The
cluster of small parts to the lower right is the remainder of the relative output c ircuit
components. Note the #14 bus bar f rom the output of the RF meter to the top end of the
feedthrough insula to r: Circuitry is llOt critical. so don't hesita te 10 pack the components
in a small space. The choke p ictu red to the tipper left was omitted/rom the final c ircuit.
so you eagle-eyed hams out there need not be upset that it doesn ~ appear in the schematic.

c ultured. we ll-spoken, socially accept
able member o f society, through the
efforts of an oddball language profes
sor. Now tha t I've completed this
project. I feel a little like Professor
Higgins of movie fame. I was fortu
nate in ha ving a Colone l Pickering
counterpart in Lou WIQJ, who set the
project on course by pointing out sev
eral sho rtcomings in my initial approach
to the c ircuit detai ls.

Now. you too can share this fee ling
of accomplishment. Search out four
Cantenna dummy loads. With a mini
mum of effort and expense, retrofit the
compone nts from those sal vaged as

1-----------------1 semhlies to this project. As a resu lt,
you' II c reate a new and more powerful
piece of ham shack gear. with bo th
uti lity and extraord inary power-han
dling capabilities . When you' re done,
name her Eliza Dotittte, and if you' re
so inclined. change your on-the -air
handle to "Professor Higgins: ' Good
luck on the project, and I' ll see you
down the line! fa
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Optional Metering Panel
•

input res ist ance of your d ummy load.
Life would be so easy if the RF value

happened 10 be a nice round number and
your dummy load was e xac tly o n the money
at 50 ohms. Unfortu nately, Murphy and hi s

ve xing la ws are no t tha t accommodating.
No re the value of the RF meier readout

a lo ng with the resistive value of the d ummy

load . plug those ligures into your poc ket cal
culator, and let if do the number crunching.

To ill ustrate the point, ron these hypo 

thcrical values 10 check o ut the formula:
RF current 4.8; Cantenna res istance 52.7

ohms. Using the fo rmula E = FR. subsunnc
the meter reado ut values and so lve (4.8 x 4.Hx
5 2,7 = 12 14,2 watts ). It 's as easy ;IS that.

If you agree that bu ill-i n moni toring

makes good se nse. find a metal enclosure
fo r the components. Mo unt the me ters. ..... ire

up the circuit, a nd th rough-bolt the c nclo

s ure to the meta l lid supporting the d ummy
load resistors . O bvious ly, you' II haw to re
move the original Hea th-install ed mi ni-en

closure. Good bond ing is essential at these

po ints 10 e nsure a zero-resistance g round

return pa th. Use at least three th rough-bolts
wnh star washe rs (i nte rnal teeth) for the
best me tal-t o-metal bond you can gel. Hoo k

up the input o f the first set o f paralleled re

sis tors to the output side of the fccd th rough
po rcelain insulator to complete the wiring.

If yo u recog nize the util ity of a n in-line

me te ring console a nd realize that it has ad

ditional value as a portable through-line

monitoring device . rhcn conside r this
hookup. Construct the console in the regu

lar manner follo wing the schemat ic . Instead

of using the porcelai n Iced th rough o n one

end. re place it with a second chassi s

mounted SO~239. To hook il Into the

du mmy load. usc a do uble -e nded PL-259

(Radio S hac k #:!:7K-1 92) connec ted to the

. lid-mounted Heat h Cantcnna mmibox input

you 've left intact.

Whe n ull the dummy load test ing is com

plcrcd, remove the meter ing s tation and po

sition it III se ries 0 11 your coa xia l line 10

continually mo nito r output to the a nte nna .

Kee p in mind that the usc of the formula E

= FR for accurate IXJwer output indication
requires a known va lue of antenna input im

pedance . Yo u ca n alwa ys assu me man ufuc

rurc rs ' specifications (with some wari ness)

or consider usi ng a n a ntenna bridge. The
~IFJ- :!: 59 o r the Palomar RX ]()() will .....o rk

well. E ither of these two handy devices de

termines the exact resistance in ohms. That
value can be substituted into the form ula

whe n it signals lhat the array is a t reson:lnce

and the IO;ld Ihm' s d isp layed o n the meter is

purel y resisti ve .

: 500

RF
OUT

50 OHMLOAD

500 :

son '> ~ 50n
.>1......../>

> 1000n
> 2W

cumponerus into a small metal e nclosure (ROC

Ph9to r l. Circuitry is not critical ! The RF
meter is wired in series with the center conduc
tor of the coax cable from the linear. Use # I.f

copper wi re from the 50-239 inne r contact

point to one of the meter terminals. Complete

the circuit hy connect ing a \CCOnd le ngth of
#I .f .... ire from the second meter terminal to a

solder lug at the to p e nd of the porcelain
feedthrough insulator (salvaged from one of

the Ca menna mi ni-enclosures] .

There arc no high-curre nt concerns whe n
wi ring the second mete r into the circuit. so

l igh t-gauge hookup wi re IS OK ; however.
th is meter require s a few more parts .

Basical ly, what's happe ning here is that a

minuscule amount of RF current is sa mpled

through a resistor. lt' s rect ified by a smal l di
ode and fed in a controlled manner th rough

the sensitivi ty potentiometer directly 10 the

"+" te rmina l o f the relat ive o ut pu t me ier.
F rom the sc hematic (Fig, I ), fo llow the path

of the IX: potential and the wiring will be a
breeze.

To use the syste m. adj ust the sensi tivity

co n trol for about 3/4 meter sc ale when unde r

load a nd fine -tunc the amp fo r maximum de

fl ectio n. Once that co nt rol has been set. it
p robably will ne ve r have 10 be readjusted . At

the mome nt o f maximum mete r mo vement.

note the va lue of the RF current a nalog sca le

and apply that number to the formu la E =
FR. Don't worry if math intimidates r oo.

S imply mult iply the numerical value o f the

Rf-' meter readout (I ) by itsel f W). and then
multiply that p roduct by the pre -de te rmined

RF
AMMffiR

RF
IN

",
RELATIVE
OUTPUT
MffiR

,
-e-{,\I e1-~-Et-<

f.:: .001 ~F ,~"I;-<
MICA ,---'

> 18Kn
> 2W

rnA

lN34A *

01 F' -'- 25Kn. ~ 1 SENSITMTY >
+ :..,.

--
. 00 ~ Fl

"

It's certainly convenient to han ' a spare
wattmeter series-connected 10 the dummy
load at all umes-ccspeciany when you want a

quick amplifier check- Some amateurs even
hanlwirc the wall meter and du mmy load
into the o utput ci rcuit of the amplifier via 3.

tap o n the ante nna selector switch. You
can' , heat thai for access ibili ty. Unfortu
nately, high-po wer wattmeters arc an ex
pensive luxury when they ' re used only
occasional ly. An alternative IS to perma
nently install two relatively inexpensiv e
meters into your 3 kw- Camenna dummy
loW circuit. The addition of these two moni
toring devices will provide the information
needed to as sess an amplifie r 's output.

Search our an RF am meter rated at six 10
e ight a mperes . Ma ke a ba mfcst visit fo r this
meter (S3 to 5, usu all y ). O therw ise. "hed..

availability and prices with Surpl us Sales at

[ww ....'. surp lussalcs.com] or E-mail [g rinne ll
@surplussales.oom). This liule gem reads RF
current directly in amperes through an inter
nal thermocouple. Substit uting the me ter
readi ngs into a s imple mathemat ical fo r
mula determines the actual RF p o....-cr o ut ,

put to a known resisti ve load.

The second mo ni toring device is a gar
den varie ty I rnA full-scale me ter wired to

read relat ive ou tput. Any loggi ng scale will

do j ust fi ne . smcc its purpose IS 10 read

maximum de flect ion o nly. As a matter of

fact , look specifically for an odd scale. The
price will be cheaper.

If you want to keep expenses low. select
two-inch meters . Don't hesitate to pac k the

Fig, I , Schn llaric ofmOll ilOring panef Cllllsole.
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Networking with
Thevenin and Kirchhoff

Helpful f riends when you go into analysis.

Parker R. Cope W2G0W1l7
8040 E. Tranquil Blvd.

Prescott Valley AZ 86314

N
etworl.: analysis isn't aboutly
ing on the couch of a network
of psychiatrists, but it could

lead to that. Network analysis is the pro
cess ofde termining the voltage across an
impedance or the current in it that is so
essential in the design or analysis of
any circuit. Sometimes the answer is
obvious. out other times it' s obtuse. or
so it seems . Don ' t despair: there are
only a cou ple of laws or theorems
needed to let the light shine through .
The laws arc few and simple. but de

pending on your faci lity with algebra.
one may be easier to usc than some
other. In any case , the laws and theo
rems arc essentia l to network analysis.

T he basic laws. really axiom s, arc
the two Kirchhoff' s laws. Ax ioms arc
sel f-evident and universall y accepted
truths: Kirchhoff's voltage law states
that the algebraic sum of all the volt

ages in a closed circui t is zero. T hat is
to say, the sum of the voltage drops
around a circuit is equal to the voltage(s)
applied to the circu it. The current law ,
states that the algebra ic sum of the cur
ren ts into and ou t of a poi nt is zero .
That is. there is as much current 110w
ing away from a point as there is 110w.

iug toward it. From these laws. several
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theorems have been developed. Theo
rems arc de monstrably true based on
the accepted assumptions . In the case
of ne twork analysis. Kirchhoff' s laws
arc the acce pted assumptions.

The re arc a few theorems de rived
from these ax ioms that reduce a com
plex network to a more man ageable
equiva lent c ircu it. Thevenin's theorem,
Norton's theorem. and the Superposi
lion theorem arc the workhorses. Of
course , the loop equations for
Kirchhoff's laws can be written and
the simultaneous equations solved. hut
that usua lly takes a bit more effort.

Thevcni n's theorem is usefu l in re

ducing a complex network conta ining
many clements (0 a sing le constant
voltage generator wi th a single imped
ance. The theorem states that any net
work can be replaced . with respect to
any two exte rna l terminals o f the ne t
work, by an equivalent network that
consists of a voltage generator with an
internal impedance that is equa l to the
im pedance measured be twee n those
two poin ts when all of the generators
in the network arc replaced by their In
ternal impedances. Fig. ta shows the
general Tbevcni n's network. Fig. I h
shows the DC network equ ivalent. Flg,

l e shows the equivalent network pro
viding bias for a transistor.

For example. if it is desired to find
the current that will flow in the base of

the bipolar transistor with V ~ E = 0.6 V
when biased with the c ircuit of Fig. t.
Thevcnin 's theorem shows the way.
The voltage E

G
of the equivalent ge n

erator at the j unction of the 6.8 k and
the 2.2 k is:

Eo =9 x 2.2 k/(6.S k + 2.2 k) =2.2 V

and the equiva lent gene rator RG re
sistance is:

Ro=(R
I
- ] + R~- I) I =(6.8 k-' + 2.2 k-"

= l.602k

Therefore. when the base j unction is
connec ted to the junction of R I and
R2. the current in the base wi ll be

(2.2 - 0.6)/ 1.662 k = 0 .962 rnA.

Norton 's theorem is usefu l in the so
lution of network proble ms in which it
is necessary to red uce a complex net
work to an equ ivalent network consist
ing of a constant-current gene rator
shunted by a sing le impedance. This
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current is equal to
the short-circuit
current I mea-•
sured between the
terminals of the
original network in
shunt with the
impedance Zc, (or
admittance Y() seen
looking back into
the original network
from the terminals
when all generators
are replaced by
their internal im
pedances, Norton',
thtOICiIl is similar
to Thevenin's the
orem except that
current sources arc
used instead of
voltage sources.
When a constant
current source I.,
is shunted by a re
sistor f

"

the volt
age acnoss the
generator is I r••and the generator's internal impedance

is r," The Norton generator is then
equal to a The venin genera tor with a
voltage E

G
= J.l a nd a genera tor in ter

nal resista nce of r, '
Norton's theore m is not as com

monly used as Thcvenin's beca use we
usually think in . terms of voltage
sources, not c urrent sources. Howe ver.
there are some devices that approxi
mate a constant-current generator: The
drain of an FEr approximates a current

equivalent circuit consists of a con
stant-current generator with infinite in
ternal impedance, whose generated

l.
'V

V' "ll

101

6,8K l662K

- 9V 2,2K - 2.2V-- T 0
Ibl

~ +9V

6.8K

V 1.662K V
I". tf'lt...

2,2K -- - 2,2V 0,6V
T ~

•
Icl 0,962 mA

Fig, J. Theven in 's equivalents. (a ) General Thevenin 's network:
(b) DC network equivalent. (c ) Transistor bias equivalent circuit.

.:.::. .
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arbitrary network with twoFig. 2. An
generators.



Fig, 4. Further simplifications can ease the solution of tw o -SQUIr e

networks.
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401 , +9 = 401, + 10 x 0. 1696
1.696

401, = 7.304
1 , ~ 0.1 826

Continued on. page 39

Eo= 10°1+ (2) "'= 3.522, which agrees
with the answer found with the super
posit ion theorem.

T he equ iva lent generator impedance
is : R

G
= (Ro·1+ R

I
' ] + R

2
·1).1. The solu

ti ons found with both the Superposi
tion theorems and Kirchhoff 's laws
resolve into a Thcve nin's equivalent of
a generator voltage of 3.522 V whose
impedance is 6.52.

For example, the network of F ig, 3
is redrawn in Fig, 4, The difference is
that in Fig. 4, R

o
is not connected. Ap

plication of Kirchhoff 's voltage law
reveals the voltage across R, and R

1
to

be 3 V and the curre nt through them,
0.0375.

Either the Superpos ition theorem or
application of Kirch hoff 's laws can
find the Eo of a network. In some
cases, a combination of simplifications
is beneficial.

Therefore, the voltage at point A is 9
+ 1.1 25 = 10.125 or 12 - 1.1 85 =
10,1 25. Thevenin's equivalent circuit
at point A is a 10.125 V generator with
an internal impedance of 18.75 . When
an Ro of 10 is connected at point A, the
voltage at A drops to 3.522 V, which
agrees with the soluti ons found with

Substituti ng this value for 1
2

into one
of the equations permits a solution for

11:

(-48 = -2401, - 401 ,1 + {9 = \01, +
401,1= [-39 = -2301,1= [I, = 0.1696J

The simultaneo us solution of the two
equations requires multiplying one of
the equations by a factor that e liminates
one of the terms when the equations are
added. For example, multiplying the
second equatio n by -4 and adding it to
the first equation produces:

12= 5012+ 1011+
1m2 = 6011 + lOll

9 =301 1+ 101
1
+

1012=401
1
+ 101

2

Of course, Eo

can he obtained
by solving the si
multaneous solu
tions of the two
loop equations of
Kirchhoff's law.
Appl ying Kirch
hoff's laws to the
two loops of Fig,
3 shows:

Eo = 1.957 +
1565 = 3512 V

12V
-+

Applying the Superposition theorem
to the network of Fig, 3 shows:

E
o l

= 9(10-1 + 5Q- ')'] /l30 + (10-1 +
5<J'j " ~ 1.957 V

Any number of single-generator cir
cuits can be solved in a similar fashion.

The Superpos itio n theorem and
Thcvenin 's theorem make a potent pair
for solving almost any complex net
work. The Superposit ion theorem pro
duces the equiva lent Tbcvenin 's
generator Eo and the T hevcnin equiva
lent generator impedance is R , R" and

"R
2

in parallel or (Ro-l + R]-I+ R
2
·1., ) ·] .

Eo, = 1200" + 30·')" I [50 + 0 0' +
30 ') '1= 1.565 V

Eo~ (with E ] shorted ) = E~( Ro· 1 + R
I
'

1).1 1 [ R~+ (Ro·I+ R]-')" I)

internal impeda nces ," Fig. 2 shows an
arbitrary network that has been divided
into two separate networks, each con
taining only one generator. The com
ponent of the output voltage Eo
produced by E

l
is Eo] and the co mpo

nent resulting from E, is E " T he volt-- .-
age Eo across Ro is the sum o f Eo, and
E .:.-

6.52K

••

-
1__

0

3.522V

10K

A

50

C
I12V

10

'2

Ial

6.52

+

•

J--- 3V@0.0375 rnA -

I 30K 50K
+ +

-

18.75K

9V

-

3.522V I

30

T

10.125V

source when the transistor's drain-to
source voltage is greater than pinch
off The drain current is g, V and is- ,-
essentia lly independent of drain volt-
age. The collec tor current of a bipolar
junction transistor, Iuh;c' also repre
sents a current source when the collec
tor is operated unsaturated.

The Superpos ition theorem is use ful
in determining the voltage across two
external terminals of a complex net
work. The theorem states: "The cur
rent in any branch or the voltage across
two external term inals distributed in
any manner throughout the network is
the sum of the currents or voltages
which would be produced by the indi
vidual generators acting alone with all
the other generators replaced by their

1_ _ ---<0

Fig. 3. A two-source network: can be solved
K'ith Kirchhoff 's la K's.

Ibl



Triband Vertical Array
for Big 1200 Bandwidth Signal

(0 1; what to do with the trap beam pieces parts ill the basement.}

Andrew H, Kilpatrick WZ8A
7330 Mallard Drive

West Chester OH 45069- 1028

T
he old knock on verticals has
always heen tha t they generate
"an equa lly poor signal in all

di rections," It is t rue that the simple
quarter wave vertical doesn't have the
di rectivity or ground reflection gai n of
a basic dipole. It is also true that at
ground level, a verti cal is especially
susceptible to absorption and loss from
nearby homes. trees. power lines. and
other foes of effic ient tran...mission and

propagation.
However. vertical polarization is the

only way (0 generate a Lrue surface
wave (up to 50 mile radi us for consis
te nt ground commu nication). and for
the really long haul DX, it's the most .
cost effective way to propagate low
angle radiation. Addi tionally. whe n us
ing a single element vertical, you will
never miss hearing a rare station be
cause your beam wars headed in the
wrong direction. Typ ically, I have found
that signa ls coming in on my verticals
arc seldom strong. on the Svmcter.
That 's partly due to not ha ving the gain
of a tru ly di rectiona l antenna . and has
something 10 do wi th what is called
antenna "capture area: ' Howe ver. if I
hear them. they ca n hear me. Q5 is
Q5. eve n if I'm not 20 ove r 59. My

ex perie nce has been. the farthe r
away the station is. the bette r my
chances are o f breaking the pileup
wi th my vertica l and 100 watts.

f irst. let ' s consider some of the ha
sics for a quarter wave vert ical. Its ra
diation resistance is half that of a dipole.
M akes sense. since it is ha lf a dipole ,
A dipo le up a t least a hal f-wave above
the ground will have about a 75 ohm in
put impedance, (For dipoles, tha i sug
ges ts using RG-59 fecdlinc for the best
match. not RG-8 or RG-58. as com
monly used.) The othe r "half' of the
quarter wave vertica l is the " image an
ten na" that effective ly a ppears whe n
the feedl ine shield hi connected to a
good ground, If the ground is perfect.
the " image" adds zero to the radiation
resistance . 50 the load resistance should
be about 37 ohms for a well grounded
vertical using no tuning circuitry.

Therefore , if your RG-8 or RG-58
coax ial cable (coax ) provides a l-to- !
match to your quarter wave vertical. the
ground system needs improveme nt! If
your 5WR measures about 1.4: I going
to your ground-mounted vertical, the n
you r ground system is vel)' good (the
ideal 37 ohm load ). or awful. A 75 ohm
vertica l input impedance wi ll also

pro vide a 1.4: I ra tio. bU I suggests you
have more of a ground wan ner than an
antenna,

Remember, too. that for HF pur
poses. a good ground is no t determined
by how deep your ground rod is, hut by
how much condu ctive ground material
you have around the ve rtical e lement.
ncar or at the surface . I like to take a
1000fool roll o f heavy fence wire.
cri sscross it centered at the vertical. and
tack it down with gutter spout na ils. It
ca n the n be cove red with dirt and
grass. if aesthetics are of importance ,
A radia l layout of wires works also.
but takes m uch more wo rk than the

wire fe nce approach.
With conductive terrain around you ,

suc h as Ohio farmland, wetlands. or a
lake . the vertica l can be the best DX
antenna you would want. at least within
reasonable budget restraints. And re
member. a ground-mounted vertical
keeps both you r feet on the ground for
all critica l adjusuncms-c-making it an
exce llent all -season an tenna (0 use
a nd mai ntain . J ust bru sh the snow
hack a few inches from the base in the
winter, and ex pect improved ground
conductivity, No end insulators 10 break
down in the min or icc. The fecdpcint
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Photo A. UZ8A vertical and qutul used f or comparative signals.

leaving the transmitter on low power.
holding the dri ven clement with my
healed left hand, and tu ning the series
capacitor for max imum burn . As the
RF got hotter, I would slide my hand in
toward the reedpoint to red uce the hurt
and the detuni ng caused by the hand .
Maybe that 's w hy my hair was rcccd
ing in high schoo l. Don ' t do that with
your vertical. Adj ust yo ur antenna
length using a reflected po wer (SW R)
meter. Meters are c heap these days: try
Rad io Shack or your loca l amateur ra
dio store. M ost radio handbooks show
a simple SWR meter that can be bu ilt
with a handfu l o f parts.

I wrote a C program to assis t my cal
cu lations for the phased vert ica l array,
The HAMVERTS program culcula
tions for E (vert ical element length )
should be close e no ug h that meter tun
ing is not a necessity. However. adj us t
ing the e lement length for the measured
SWR minim um docs give you the exact
reso nant point you desire. Nearby metal
objects can make the actual resonant
length shorter than calculated: the pro
gram takes into account the width o f
the tub ing , whic h also affects the
e lec trical length .

The purpose o f the H AM V ERTS PC
program is to easi ly genera te the exact
q uarter wave lengths you need fo r any
freque ncy, T here arc actually th ree 1/4
wavelength va lues ge nerated for any
given frequency: I ) the antenna lI+.wa\"c
element length, which has the width or
end e ffect factored in; 2) the coax 114
wavelength, which takes into account
the "ve loc ity factor" (If the coax; and 3)
the " free space" 1/4 wa-velcngth. which
is used to space the c lement d istances.
Before d iscussing the HAM VERTS ,C
program further, let's di scuss a d irec
tional vertical.

The 9()Ox90° phased vertical is easy
to construct, pro vides sig ni ficant gain
(4.5 dB ). and has a hroad ( 120°) half
power bandwidth. Its card ioid (heart
shaped) pattern pro vides about 20 d B
of side atte nuation and 30 dB of rear
attenuatio n. So for work ing one conti
nent , such a s Europe- two elements
di rected at 45° (N E) works a ll the
count ies very nicely from O hio. A s a
regular Wo rked All Europe contesta nt,
I li ke that broad hand width gain feature ,

base of your ver
tical, and use the
fencing to pro vide
an anchor point for
the light guy-string
support of the vcrti
cal element needed
in windy weather.
Do not makesome
one's lawyer richer
o ver an RF nip.

I took a big hire
from RF w hen I
was 18. whiIe ad
j usting a variable
antenna link with
the transmitter uc
tivatcd. To uched.
about 200 watts
o f RF sitting on
the I.X kV go ing
to the p lates o f
m y two 814s (old
time pentodes). My
muscles shot me
back into the wa ll
a bout 6 fee t be

hind the transmit
ter. The c rack m y
elbow too k o n the
wa ll momentarily
kept m y mind off
the RF and elec-
trical hum .

A fter the pain subsided in m y elbo w,
the doctor got to look at my hand.
"How did you gel that'! I' ve ne ver seen
such an interest ing bum." Thai was a ll
the "sympathy" I got from good o r
Doc . It loo ked like a jagged lightn ing
bolt had left its imprint on the side o f
my le ft hand . Doc suggested that I not
re peat whate ver I did Co earn my pain .

As far as your backyard antenna
goes. there should not be any 1.8 kV of
DC attached to it, and. the RF voltage
d ro ps quick ly when someo ne dct unes
the ante nna with a fin ger or a hand . So
touching a hot vertica l shou ld not nor
mally be lethal. hut it's still not fun to get
"bit:' Running: 50 waus to a vertical (as
in the case o f running 100 watts to a
pa ir o f phased ve rt ica ls) should be
safe. Otherwise, invest in that fence
for safety 's sake .

In Novice days, I wou ld tunc the
gamma match to my IIj-mctcr beam by

\
,,

I

I

insulator needs to with... rand less than
250 "OILs running the maximum 1.5 kW
o utput. and less than 70 mils running
barefoot.

Speaking of vo ltages on the vert ica l:
One of the co nce rns with a vertica l is
that withou t so me sort o f fence (prcf
erahly wooden) around it. the rad iating
element can pre sent a hazard. Ru nning
100 wa tts to a vertica l implies an RMS
voltage at the antenna ha...e of 60 to 70
volts. Xot that serious a shock threat.
although touching it above the base
mea ns hig her voltages and a defini te
possih ility o f "frostbite" (RF hum ).
Most hams have had one or two of
those blis ters be fore . but a neighbor
with an attorney frie nd. m ight not take
such th ings so cusually-c-espccially if
it 's a child who gets nipped. With an
amplifier. the base vol tage can go
above 200 Vnm- 3 de fi ni te safety haz
ard. So pu t a wooden fence around the
34 73 Amateur Radio Today · May 1999



o Cool , W.... , .... F• • 10<Con-4lIotIt _
Oo."to.d .,..__
IlObOftI '" (••_ _......-..nd........,
_ ,,,.....is) from ....---li'!w-'TOt....,......rpt.11

a SVOA 10 102b768>.256

CJ II..,...." ti ogn 11. '-
",-.from NOM._
(R......). GOt:S _ ...-.
....S._,_~F..

Q~,-"Do . _ ,......., _ F_
_"ooA_~

IWIeIy 01"'~It S.,..-a Inl"""'l 00"'0<" 01. 101' ""'"
Scl!ll«l... ..., ~ $289. Mu~.

f AX Prog" mmo~1I SII. ,t""
Re coo""" Ju. 1$2491

73 Ad Sales
Call

1-800-{i77-8838

CJ Intem. ' Sy,.."" and
Po<to~, Erto"'.. (P''''lel
F'<><l)~.... A_1o<
119M Coo" 'I.

Q e--~So_
R. __a-'3"_._
NOM So"'_.~_E_..-
J 1'roIeu_ Sott.ro _
_ It'ICl CIiO.' U_ In....'
feat, Mou.. s..wort. Soot.
Irte Tn>d<.ing, Zoom, OIF I nd
Bin. ')' Output, F.... CoIOf1Z"
tlOn , PM t. ' SuPl'Oll, Gnd·
ding, IR TM'(>I"'tu'" C.hb<o ·
lIC>n , Antmohon, Muoh Mon..,

M lti co AX ' "5'~'< R""II " '/1 Vi<;IOl', NY tUM
Voice; 71 6-4 2 ~ · 87 59(BBS . It... 5PM) Fh: 716·223_6 198

Continued on page 36

Phone: 978-372-3442
Fax : 978-373-7304

L.L..L.=n.!.L--" .n
Ordinary receivers can't perform in harsh

R.F. environments like the MR4..•
With SEVEN large helical fi lters in the Iront end and TWELVE poles 01 IF tlttering ,the MR4

Receiver is immune to desense at interference levelSgreater than 100 ,000 uV.
The 21.4 MHz first IF and shielded OSCi llator! multiplier chain make it dilticult to even measure

an image, and it's double-balanced first and second mixers
reject Intermodulatioo products by 80 db.

The MR4 Receiver is also packed with features like ou r Wnws MCS squelch circyit often
called "the best tbere isl"

The automat iC last/slow SQUelch locks on to weak signals and

eliminates squelch tails on strong Signals.

MICRO CONTROL SPECIAlTIES...For the BEST:
Repeatera'Links''Pcwer Amplifiers·VolerSystems·Receivers·Transmitters

Call or Write Today for a Free Brochure

Micro Control Specialties
A Division of Kendecom Inc.
23 Elm Park
Groveland MA 01834

d istance. The phasing would be cor
rect with any additional length, as long
as the e lement 2 (26) transmission line
leg is electrically 1/4 wave longer than
the leg to c lement I.

The problem then becomes: "W hat
about the match?" If the vertical's base
im pedance is 52 o hms, and RG-8 or
RG-58 coax is used, then two 50-ohm
loads would be paralleled at the "Y '
connection. resulting in a 25 ohm load,
or a 2 :1 SWR to the transcei ver. But
the impedance of the verticals should
be closer to 37 ohms, and now the im
pedance see n at the "Y' will be co m
plex, a function of both the lengths of
coax from the vertical c lements to the
''T.'' What the transceiver wi ll see as a
load impedance wi ll depend on the im
pedance at the "T," transformed by the
length of coax from the transcei ver to
the "T." It could be nasty.

The solution is sim ple : The transfor
mation equation of the quarter wave
matching section is the a nswer. For a
q uarter wavelength of transmission
line, the product of the line impedance
(20) sq ua red is equal to the produc t
of the two e nd impedanc es. o r 20 x
20 = Zin x Zour. 'ZJJ is the coax surge

The array takes two verticals. both
tuned to the sa me resonant frequency,
with a free-space separatio n of 114
wave (90°). The seco nd driven ele
ment has an extra 1/4 wavelength of
coax to delay the RF po wer to it. So,
by the time the power going to the first
element propagates to the second ele
ment. the second e lement power is ex
actly in phase with the e nergy comi ng
from e leme nt 1 (I E). Conversely, by
the time the energy from clement 2
propagates back to clement I , the e n
ergy from clement 2 (2E) is exactly o ut
o f phase with the po wer being radiated
by d ement l . Obviously then, the peak
radiati on will occur in the di rection of
clement J Inward element 2. and on.
Looking back from cle ment 2 to wards cl
eme nt I . there should be almost per
fect cance llation. Th is is what creates

the canfield gain pattern.
Measured coax lengths provide the

1/4-wave time delay essentia l fo r phas
ing the two antennas. Think of the coax
as many sectio ns of sma ll inductors
(the center wire) and capacitors (the
braid and center conductor, with a plastic
or foam dielectric separa t ing the se
two "plates" of the capacitor). Power is
not lost by charging these capacitors
through these small inductors, but it
takes time fo r each capac itor to charge

and pass its e nergy on to the nex t coil f----- ------------'
and c apaci tor. So instead of the radio
power traveling at the speed of light
down the coax wire, it's running much
slo wer. (Yes, a straight piece of w ire is
an ind uctor.) With plastic insulation.
about 113 slo wer than the speed of
light. Thi s means that a 114 wave
length of coax will o nly be two-thirds
the di stance that the two c lements
sho uld he separa ted for a free-space
equivalence of 1/4 wave.

So. in add itio n to the electrica l 114
wave of coax go ing from e le ment I to
ward clement 2. an e xtra 33% length
must he added j ust to physicall y reach
the seco nd e lement. As long as the same
extra length is added to the fccdline go
ing to cleme nt I . the 90 degre e phase
difference is maintained. Actually, add
ing 116th ofa quarter wavelength ofcoax
between the 'T' and clement I, and the
'T ' and clement 2, p lus the II4-wave
length delay sectio n, wi ll make the
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T riband Vertical Array would he 73 ohms (matching RG-59
collf inued Jrom page .15 cable). If the match is close. then the

impedance- 52 ohms for RG-8. or 73 length of coax to the transmitter w ill

ohms for RG-59. not affect the impedance march to the

According to the lI4-wavc transfer- transmitter. Most transmitters will have

marion equation. if the input impedance no problem coupling 10 a 73 ohm load

to a quarter wavelength of 52 ohm efficiently.

coax is 37 ohms (such as a 1/4-wavc For the phased verticals. using 1/4 wave

vertical sho uld he). then the impedance of 73 ohm coax to element 1 yie lds an

at the other side of the coax section input impedance of: 73 x 73 / 37 = 1-+4

IHAMVE RTS (WZ8A antenna cales tor 900 x 900 phased vertical array) I
IAt least one, and not more than 8. frequencies should be entered. I
IEach frequency va lue must be between 1.0 and 148.0 MHz. I
The vertical element average diameter (inches) is used for all
frequencies.

IAs an example: hamverts 28.2 21.15 7.1 25 I
•

IAssume PVC (plastic) coax insulator (dielectric) for this example. I
1Also, assume the average diameter of the vertical element is 1 inch. I

Dimension & coax lengths for two 90° x 90° phased verticals - WZ8A
calculations -

IAss umed velocity factor = 0.66 The 1E & 2E avg. diam. = 1.0 in. I
Ix = z = RG-8/U or RG-58/U, 52-ohm plastic dielectric coax

Iy = RG-l 1/U or RG-59/U, 75-ohm plastic dielectric coax

IS = Quarter wave spacing between vertical elements I
1EyyyyTzzzz> xcvr

I s y (z..z = any length of 52-ohm coaxial cable)

I s y (T = "tee" connector & ' barrel: i.e . M-358 & PL-2581U) I
s y (x..x & y..y are electrical 1/4 wavelengths, y = 75-ohm coax) I
s y (" = straight jack-to-jack "barrel" connector, PL-258) I

12Exxxx'

II-
I ¥ direction of forward gain I

FREQUENCY
1/4 Wave Coax

Element Height
Element

Length Spacing

28.200 MHz
x & Y= 5 ft . 9.1

E = 8 ft. 5.0 in. s = 8 ft.8.7in.
in.

21.150 MHz
x & Y= 7 tt. 8.1

E = 11 It. 2.7 in, s = 11 ft . 7 .6 in.
In ,

7 .125 MHz
x& y =22ft.

E = 33 ft , 7.2 in. s = 34 ft . 6 .4 in.
9.5 in.

Table I. HAMVERTS example.
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at the "T" connector. Using II..J. wave
of RG-5H to clement 2 yields: 52 x
52/ 37 = 73. Now. adding the 1/4-wavc
section of RG-59 for phasing to the ele
ment 2 line docs not change the 73 ohms
going to the "T' connector. The t\vo

para lle l loads (1 44 II 73) work out to a
very nice 48.5 ohm match to the RG -R
or RG -58 coax going to the transmit
ter. The power going to the two c le
me nts will not be eq ual. howe ver,
causing a slight loss o f forward gain
a nd front-to-buck rati o . These are not
high-Q c ircuits we are dealing \...-ith
here, so neither the lengths nor the match
have to he precise for good results.

By using 1/4 wave of 73 ohm coax:
(RG -59) from cle me nt I to the '"T" and
1/4 wa ve of 52 ohm coax (RG-58)
from c lement 2 to another 1/4 wave of
73 ohm coa x: (RG-59) to add the phas
ing delay, a combined load appears to
the transmi tter fccdline that nicely
matches 50 to 52 ohm coax . If you are
using a short (loaded) vertical. the
vertical's load impedance will be low
ered. making the "T'd" impedance
higher and actually improving the SWR
situatio n.

For it 40 meier 90ox:90o array of two
225 foot linear loaded e lements , I
used a 50-ohm II4-wave section to cl
ement I (50 x 50 / 25 = 100). as wel l a s
e lement 2, for a n almost perfect match
at the "T ' connection. The two 40 meter
clements arc currently used as a -t{) meter

rotatable d ipole up between my
triband quad e lements. The input to the
di pole measures 25 oh ms. Para lleling
two quarter wavelengths of RG-59
yie lds a q uarter wave section of 36.5
ohm coax that perfectly matches my
di po le to 53 ohm coax.

My HAMVERTS.C program, which
runs as a PC DOS e xecutable file , cal
culates all three flavo rs of 1/4 wave
lengths. once the coax insulation type
and cleme nt diamete r are speci fied.
You ca n request a free copy of the e x
ecutable file via E-mail at [hamvcrts rs'
acl .com]. or se nd a blank flop py and a
postage -pa id return e nvelope .

If a frequency value be tween 1.0 and
14 8.0 ~1Hz is e nte red when running
HAM VERTS.EX E from PC DOS. 'he
ante nna calculations will be made for
just thai one frequenc y. Three values



,

a re printe d to the sc reen for each
freq uency: x re pre sents the leng th of
1/4 wave o f coax; s rep re sents the
1/4·wave spaci ng between the two
vertical elements; and E represe nts the
height of the vertical e lement, with the
c lement size bei ng accounted for. Up
to eight frequencies can be run at one
time. If no frequency is entered for ca l
cu lation, just typing "hamverts" will
present the instructions and calculate
three frequencies. An example is shown
in Table I.

Calculated lengths do not vary
greatly between SS B and C W frequen
cies. So these three example calculations
for the 40, 15, and 10 meter Novice
bands would be an e xcellent compro
mise for General phone and CW opera
tion. Note that the d ielectric information
can be e ntered either as a decimal
value, or the-letters P or F for plast ic or
foam di electric.

I wrote this HAMVERTS.C pro
gram to determine the optimum spac
ings for my 10 , 15, and 20 meter
freq uencies o f choice, and then reco n
structed three trihand vertical ele ments
o ut o f the traps and tu bing fro m my
TH2MK3 re mai ns . In its latter years of
use, the triband two element beam had
been reduced to a two-band . two-cle 
ment, 10 and 15 meter beam with op
timum spacing for both bands by
tuning th e parasitic element as a re
flector on 10 meters and a director on
15 meters. It worked up to full cxpec
tations, as long as I remembered whi ch
way to point it for the band I was on.

For the vertical operation, I on ly
needed to replace the weather seals on
the top ends of the traps a nd run a few
spiders out. The 15 mcter traps were
cleaned up and reassembled to again
make each e leme nt fit for tri band duty.
Two of the vert icals were set up j ust
outside my basement shack location ,
and the third element was located as
my re fere nce receiving ante nna, as far
from the two-clement array as pos
sible . Actua lly, th at was 120 fee t from
the close st d riven c lement, or about 1.7
wavelengths on 20 m and 3 .35 wave
lengths on 10 meters. The re ference
element was still too close for meaning
ful front-to-back measure men ts, but
gave general gain readi ngs .

I tried to keep the power levels low
and use clear frequencies for testing, as
well as sending my call ID regularly. The
first time I keyed down for 15 scconds
running 10 watts to one element on the
most perfectly clear frequency I could
fi nd-back came someone curious about
the " AO" signal. It really makes m e
wonder where atl the callers arc when
I call CQ with my kW running . But no
prohlem-I had a quick QSO with Ken
in Houston , explained the testing, a nd
continued on with my antenna project.

The same thi ng happened when I ran
a " test ing" m essage o n a 2 meter sim
ple x c hannel I thought no one ever
used. The purpose was to allow a cable
service tec hnician to find and fix their
leaks (egress). My ingress o n the same
frequencies was bothering cable chan
ne l 18 (same as 2 meters) watchers .
After just a few minute s of test trans
m issions for the cable people on this
once-dead simplex frequency, hams
came out of the woodwork to find out
what was going on. We are a c urious
lot. arc we not?

A m inor prohlem was locating my
re ference antenna directly inl ine wi th
m y two phased drive n elements. An
assortment of blac k walnut trees, sumac
(poiso n and otherwise), and buckeye
vegetation obsc ured the exact location
of m y reference antenna. So I hung a
27-inch-wide orange Hallo ween deco
ration halfway up the reference verti
cal so that I co uld spot it when
align ing the position of my second
dri ve n element. That im pro ve ment al
lowed me to locate m y line of direc
tion well beyond any reasonable need .

By the time I returned to the back
comer of my 101 to retrieve the orange
marker, my ne ighbor at the back cor
ner of the yard had noticed the white
backside o f the decoration. She quickly
came out to ask: "That's not a TV sat
e llite di sh your putti ng up there, is it?"
I a ssured her it was not a TV dish,
showed he r th e Ha llo wee n decoration
she was taking note of, and re turned
to my basement shac k- leaving the
14-foot vertical wi th two traps at eye
le vel for her convenient kitchen window
vrcwmg.

Continued on page 38
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•

The coax phasing sections are not
critical with respect to length . These
lengths do not represent tuned circuits
with a high Q; listing lengths with the
inches broken down into fractio ns is a
bit excessive , but the computer does it
for free . It is important to make those
calculations based on either foam or
PVC insulation. Selecting the mid
Novice band frequencies for 40, 15,
and 10 meters will result in spacing
suitable for full usc of all normal CW
and SSB sections of those bands. A
slight trim of the driven clement
lengths might be desired for CW and
5SB, but adjusting the coax phasing
lengths will meaningfully change the
gain and di rectivity of the antenna.

To measure the coax, I used the
basement method (same as garage
method):

I . Mark the desired length of the
coax phasing section on your cement
floor.

2. Solder one PL-259 to one end of
the coax section.

3. Stretch the coax out between the
marks, with paint cans to hold the coax
in place.

4. Wrap tape around the coax to
mark the exact length calculated by the
"HAMVERTS" program.

The x and y phasing sections going
to the antenna require only one con
nector per cable. For the other end,
separate a few inches of coax braid
and center conductor down to the edge
of the marking tape, and use a I-inch
hose clamp to fasten the coax to the
vertical element. The braid can be sol
dered to the ground rod or ground
screen. I like to add a moisture sealant
around the braid section to keep water
from wicking up the coax braid and
poss ibly reducing the efficiency of the
transmission line.

The l ..Z (any length) and y..y (75 ohm)
phasing sections to the phased array
need PL-259s on each end. I usc the tip
ends of the pins on each PL-259 to
make my total length measurements,
hut it is not critical. Do use reducing
adapters (UG- 175 for RG-58, or VO
176 for RG-59) when using the
smaller diameter coaxial cables. That
is in addition to the six PL-259s, two
barrels (PL-258), and one tee (M-358 )

Triband Vertical Array
conrtnued jrom page 3 5

My first testing was done with each
of my 1/4-wave elements being tested
individually with a quick and dirty
ground. The vertical ground consisted
of a three-foot length of 3/4-inch copper
water pipe, left over from our last water
leak episode.

The coils that made up the Hy-Gain
coils consisted of aluminum wire
wrapped around an insu lator form, and
tap-screwed on each end into the alu
minum clement tubing. Just like my
old aluminum house wiring in Florida
days, those pressure connections with
aluminum wire have to be tightened
every so often to maintain good con
tact. The same is true for Hy-Oain traps.
Also, some crystalline formations be
tween the turns were scrubbed off with
rubbing alcohol and an old toothbrush.
After the cleanup and tightening, the
traps again performed as expected.

After adjusting the element sections
for resonance at the low end of to. 15,
and 20 meters, I checked the SWR on
all three hands . Almost perfect at the
rig , and indeed my MFJ-205 resistance
meter measured the resistance right
at 50 to 53 ohms. (Remember, I said
that is bad: a good ground means some
mismatch!) So, a trip to the hardware
store, $23, a 50-foot roll of welded fence
wire, and the SWR now goes to 1.4:I.
and the resistance meter now claims
I've got a 37-ohm load.

However. the trihand business is op
tional. To keep it simple, make your
phased vertical for j ust one band.
Make the driven clements (E) from
copper or aluminum tubing, insu late
the base of the verti cal with a coke
bottle, a few inches of PVC, or any
thing that doesn't become a good con
ductor when it gets wet. To keep my
clements in line, I used three nylon guy
cords per vertical. Each cord was fas
tened to one brick about 8 feet from
the base. Bricks make a great guy an
chor. The verticals stand straight in
strong winds, but the brick will slide
when a kid or careless owner runs into
the cord or an element at night; every
thing gives, and no one is hurt. How
ever, there could be a slight esthetics
prob lem using brick guy anchors.
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serious offenses because they can be national
or international in scope. Othergeneral problems
accounted for another 17'% of the complaints,
said Hollingsworth.Afull 10%01complaintscon
cemed anunlicensed individual in California who
alreadyhas spent tme in jail for past convictions.

Hollingsworth has sent out 30 informal 'warn
ing leiters" to individual operators as a result 01
complaints. The letters warn the recipients thai
a complaint has been received about lhe recpt
entorsomeone usinghis or hercansqnand indi
cate Ihatthe allegations, if true, could jeopardize
tne amateur's license and request the recipient to
contact the FCC to discuss me matter.

"ln almost every case, the recipient has con
tacted us," he said. "In one case the licensee
contacted us, apologized, and reports since that
time indicate that the licensee has became a
model operator: Some amateurs have reported
to theARRl thatamateur behaviorhas improved,
dramatically in some areas, since word hit the
street that the FCC was taking amateur enforce
ment seriously. For its part, the league has said
it is will ing. for now. nol to pursue its requestto
further privatize amateur enforcement.

Holl in gsworth says the warning letters will
continue, but now he's taking aim at the hard
core scofftaws within the amateur radio commu
nity. "We have now lei everyone out there know
we're back; he said. Continued violations will
"guarantee" license revocations, fines, or in ex
treme cases, equipment seizures.

"Church is out now," he said. "We mean busi
ness and we're strapped in and ready to ride."
Hollingsworth added: "Amateur Radio rule-break
ers continue Ihese violations attnen own risk."

From KD4V8l:
Tough talk for a govemment off icial. I hope it

isn't a paper tiger. We have heard tough talk
before but what happened? Nothing but talk.

For example, my friend AD4PS, Dennis
Hamilton, who is a high ranking RAC.E.S. of
ficer, a fine ham, and an asset to the amateur
community, tried his hand at tough talk toward a
horrific non-licensed jammer. What did it land
him? He is now under investigation by the very
agency he works for.

This maggot of a jammer is well known to the
amateur and the county as a culprit who inter
feres not only with amateur transmissions but
also with vital county communications such as
fire rescue and the Trauma Hawk medical heli
coplers--which can mean ttledifference between

life and death.
vet when AD4PS said this person was [am

ming a communicalion (amateur) over theair, this
misfit lawbreaker made a complaint to the county
against AD4PS thaI put his butt in a sling.

Now he is not only sweating the stigma of an
investigation, but now his job hangs in the bal
ance.

You tell me where the justice begins and the
injustice ends in this case. Is it OK to commit a
crime but not OK to say who the criminal is?

Does justice mean only just us?
Tnx and an"honest we wiU" to The ARRLLetter.

sim plified and so lved with the Super
posi tion and Thcvcnin's theorems.
When a co mple x netwo rk is reduced to
a sing le voltage source wi th a known
internal im peda nce , cut-and-try isn ' t
necessary. m3

QRH
continuedJrom pn.ye 8

Enforcer II

can be reached. To contact Hollingsworth con
ceming enforcement. E-mail [rholling@ fcc.gov]
or call (71 7) 338-2502.

On anolherfront,Hollingsworth has also made
good on his well-publicized promise to issue the
worst offenders a final waming 10 dean up their
act. Those letters went out on January 8th. Whal
impact the letters and Hollingsworth's on-the-au
appearance will have is too early to assess. The
one thing it does say is that there's a new FCC
in town and the bad boys of bam radio had bet
ter beware.

Tnx and a "we'll be good" to Newsline, Bill
Pasternak WA61TF, editor.

connec tor required fo r neatly sp licing
all the fccdli nc s together. For thi s
project. I follo wed Bob Simpleton 's
"g uide to PL co nnec tors" and got so me
superbly clean looking connector re
su its. Thai follo ws ma ny years of " fig
uri ng it out myself." with so metime
unre liable PI.-259 connections.

With my triband vert ica l config ura 
tio n spaced for 20 meters, I expected
an omnid irectio nal signa l o n 20, a
somewhat om nid irec tional signa l o n
15 me ters (le ss forward gain, and
so me po wer off the bad), and a
simple bi d irectiona l (endfi re) pattern
with abo ut 2.3 d B of gain in the plane
of the verticals and about 20 dB of side
attenuation.

O f course. the operating is the proof
of any antenna. I could sec very no
ticeable front-to-beck and front-to-side
gai n with the verticals . The two
ground-mounted vert ical s worked sta
tions in the desired direction with ease,
I cannot report that the vertica l to pped
my 2-e lclllcnt quad up 40 feet. but then
again, with m uch less hard ware and no
holes in the house roof (needed to keep
the quad up), the verticals come w ith in
one 10 two S-units of the big antenna.
In ge nera l. the farther away the sta
tions are , the closer the vertical comes
to the q uad in pcrfonnance . And wi th
the sunspots increasing, I'm expecting
my 9Oox90o 10 do a very nice jo h o n
my next Field Day or DXpedi tion.
Give it a try- it's a winne r. a:J

Networking
contuwecl Jrom page ,12

both the Supe rposition theorem and
Kircbhoffs laws.

There is more than o ne way 10 sk in a
cat. There is al so more than one way to
calculate the value of resistors in par
allel. Before the days of the inexpen
sive hand-held ca lculator, the common
way to find the va lue of two resistors
in parallel was to use thei r product
over their sum . A calculator that has a
sing le key for rec iprocals makes the
sum of co nductances a much q uicker
and easier way of fi nding the effect ive
resis tance of resistors in parallel.

The most complex circu its ca n be

TheFCC's Riley Hollingsworth K4ZDH ismak
ing his list and checking il twice. Now that he
knows which hams are naughty. not nice, he's
ready to take action against flagrant amateur of
fenders.

"Fully half of the amateur problems on HF re
late to a specific group of jammers by malicious
interlerers who enjoy disrupting as much amateur
communication aspossible," said Hollingsworth,
the FCC's point man for amateur enforcement
within the Compliance and Information Bureau.
"Enforcement action against this group is long
overdue:

Hollingsworth has prepared a report to his
------ ----- -------1 boss, CtB Chief Richard D. l ee, detailing his find-

ings and fingering the most serious votatore in a
"Top Ten" list which he declined to make public
just yet. His memo urged "immediate entotce
ment action :

Hollingsworth said he's talked with more than
250 people on the amateur enforcement line,
(202) 418-1 184, si nce the end of September
1998, when the FCC's latest amateur enforce
ment initiative kicked into high gear. In addition,
he has received morethan fourdozen tellers and
E-mailed comments concerning problems in the
Amateur Service. Hollingsworth has concluded
thai , while most amateurs abide by the rules, a
few habitual offenders continue to llout the law.
"We arenot going tostand to be further degraded
or destroyed by them; he said.

Hollingsworth says that jamming and oeuber
ate interference is the most common problem,
accounting for 31% of all complaints. Repeater
misuse and jamming account for another 29%.
But he considers the HF abuses, most typically
reported on 75 and 20 meters, 10 be the more



Frequency extension of
test equipment to 24 GHz

Num~ 40 on YOlH" F.-dbllc/< un1

HROUE I} BEYOND
VHF and Above Operation

C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger lake Ave.
San Diego CA 92119
E-mail: [c1hough @pacbell.netJ

Th is co nvener allows existing
low frequency test equipment to
he pu t 10 usc on 24 GHz. Those

Thi s lime. le t's cover some
pieces of te st equipment to go

ve ry useful test eq uipme nt to beyond 18 G Hz do so with the
assist you in functioning at 2-1

penalty o f requiring e xterna l
GHz. This clever surp lus mate-

mixers that arc no lo nger with
rial co nsists of eq uipment that

the equipment. Co upling this to
can he obtained at lower trc-

the increased problem of using
q uencics for use as actual rest

the hig h m ult iple numbe rs o f
equipment at H GHz. As most

harmonics used with these mix
of yo u know. there is ve ry good

c rs makes correct signal idcnu
test eq uipment available for 24

fication difficult.
GHz. hut it is still in the hands
of comme rci al labs. Most of the Th is pro bl em is un ivers al

eve n on my workbench, which
equ ip ment in amate ur ha nd s

stops function ing at 12 GHz for
seems to to p off at 18 GHz.

The column thi s time will spectru m analyzers and 18 GHz
fo r swee p sig na l generators .

describe some surp lus material
that was assembled to form a Sure. the old 855 1 Hl' specuum
test ing veh icle at 24 GHz . You analyzer goes up to 40 GHz. hut
arc probably in a simi lar fix in beca use it uses such high o rder
ma t my test bench does not go harmo nics and mix ing sche mes
above 18 GHI . This seemed 10 it doe sn't provide good data for
be a hindrance to furthe r e xplo- freque ncy setting-c-i t's just 100
ration of our 24 GHz and above vague even with a surpl us extcr-
microwave hands. Wc were out nal m ixer. So what can you do
q ua lity te sting equ ipme nt o n to make it func tion as yo u would
these higher microwave hands wish and d isplay 24 GHz with
to see what was happening. good frequency accuracy?

This project to e nhance o ur We ll. Kerry t'6IZW came up
ability at 24 GHz and possi bly with a solution for our mi cro-
even higher is the method we wave group and it works q uite
usc in the San Diego Microwave well. It does req uire a few parts
Group to adapt our e xisting to make the unit function. The
lo wer frequency test equipmenl two maj or compone n ts arc a
to function al24 GH1.. What was Frequency West bri ck oscillator
needed was a ci rcuit 10 test both at some output freq uency in the
as a spec trum analyzer to look 11.5 to 12 GHz range. and a very
ar transmiuer signals and a sig- good q ua lity coaxia l co nncc -
nal source for receiver testing . torizcd microwave-rated mixer.

The circuit that Kerry N6lZW The mixer we used is rated RF-
ca mc up with wil l function ct Ja wise to 18 GHz and perfo rms
GHz and allow testin g in the well to 24 GHz. The re maining
transmit spec trum analyzer as components include an ancnu
we ll as provide testi ng o n the ator to reduce the brick oscilla-
workbench. w hile this convcr- tor to +7 dB for local oscillator
sion process is quite accurate as injectio n to the mixer. and an
to freq uency for hath receive SM A- lO- 24 G Hz waveg uide
and transmit. it does leave some transition.
uncertainty in the dBm reference Con fused? Le t me put you o n
le vel department. the right track . We are going to
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use a low-orde r harm oni c .
name ly the 2nd harmonic of the
12 GHz brick osci llator as the
1/2 frequency loca l oscilla tor
injection 10 the mixer. The sec
ond harmonic. along with the
fundam ental (12 G Hz ) fre
q uency of the brick LO is in
jected to the LO po rt of the
mixer. An S MA aue nuator is
included in this path to reduce
the bri ck oscillator microwave
oscillator o utput to a maximum
of +S dBm . That is the local os
cilhuor injcction maximum rating
fo r the m ixer we used.

The mi xer we se lected is o ne
that is rated to IS GHz for the
RF and LO port. It happe ns 10

be an SMA coaxial double hal
a nc e d m ixe r fro m Wa tkin s

Joh n son . pa rt #W- M80 . It s
specifications are as follows: for
the RF and LO port. freque ncy
range 6 to 18 GH1,; IF port, DC
to 3 GH1.. Conversion loss is in
the 6 dB ra nge . T his mixe r.
while ra ted to 18 G Hz. still per
forms at 24 GHz with increased
conve rsion loss at 24 GH1.. I
don ' t ha ve the eq uipme nt \0

measure the actual conversion
loss at 24 GHz and suspect it is
in the 10 dB o r so range . Even
with exces..lve co nversio n loss
it works very we ll .

The goal o f thi s project was
to construc t a de vice that would
allow accurate measurements to
be made at 24 GHz with mare
rial on hand. with the exception
of the mixer. all other pan s were
on hand on o ur workbench. The
convener has pro ven to be quite
functional. and has allo wed us
to put to good use a lower fre

q ue ncy spectrum analyzer for
seei ng translated freq uency and
setting o ur equipme nt al 24 GH1..

It has pro ven to be quite accu
rate. even fo r SSB o peratio n at
24 Gltz, by removing frequency
ambiguity using a synthesizer
based frequency source. In test
ing with wideband sys tems. it

perfo rmed eq ually well. Here is
how thi s 24 GH z co nversion
system functio ns .

With 1/2 local osci llator in
jected to the mixer's local oscil
lator port (1.0) (l et's say. fo r
sim ple argument 12 GHz ), the

second harmonic would he 24

GHz. That's a local oscillato r
inject ion of 12 GHl and 24 GHz
(second harmonic ). The RF port
is co upled to a 24 GHz transi
tion to be used as an antenna at
24 G Hz . The wave guide a lso

forms a wideband filter rejection

of 12 GH z prod ucts.
The IF port of the mi xe r is

connected to the spectrum ana
lyzer input.The analyzer acts as
a sensitive receiver with a visual
d isplay fo r input RF. It is ca
pablo of seei ng produ cts of the
mi xing operation and d isplay ing

them on the o-scope of the ana
lyzer. The center line o f the ana
lyzer can fi rs t be calibrated to
freque ncy by injecting a s igna l

gene rator set to exactly the Ire
qucncy expected for reference .
Well . with RF at (hopefully)
24 . 155 G Hz. a widcband fre
q uenc y a nd the LO ' s second

harmoni c at 24 GHL, we mix off
the 24 GHJ: o f the 24 .155 GH1..
leaving a 155 ~lHz signal o utput
o n the IF port.

With the analy zer setup. RF
is de tected from the 24 GH1.
(f re q uency un kno w n a t th is

time ) Gunn transmi tter by the
waveguide transition and mixed
with 24 GHz. producing a sig
nal pre sentation on the o-scopc.

Witho ut readj usting the scope
0 11 the analyzer. adjust the Gunn
ca vi ty frequency adj us t screw
for center frequency alignment
o n the spectrum analyzer. When
th is is done at the pre vio usly
calib ra ted [55 M Hz ma r ker
from the sig nal gene rator. you
ca n be assured that the Gunn
transmitter is now on 24 155 MHz

to your calibration accuracy.
W hile this sce na rio is true . i t

is better to usc a less troub le
some IF frequency depending
o n what you can come up with .
A 12 GHz source so unds nice
but is usually not in the cards.
Sources ....-ith unu sua l frequcn
des suc h as 11.978 GHz will

work fine . The e xact frequency
is not important, as long as it's
a ne ar e ven number to handle .
Mult iply the local osci llator fre
quency used by two and subtract
the desired freq uency on 24 GHz.
and that's your IF fre q ue ncy.



Fig. 1. Block diagram offrequency extension equipment fo r using
low frequency spectrum analyzers to display accurately 24 GHz.
frequency information using low order harmonic. System uses JI2
frequency local oscillator and mixer originally made for J8 GHz.
operation. 24 GH;: fi ltering done by U GHz. antenna transition
using waveguide cutofffo r broadfil tering.

CI
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WAVEGUIDE
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•

on the IF port. The 108th har
mo nic lock is 24078 .9 89; I
made a slight adj ust in the crys
tal to make it lock at 24079MHJ'~

verifying the crys tal freq uency
at 111 .47685 MHz and making
the IF output 76 MHz. for an
operation frequency of 24 155

MIXER
18GHz

TO SPECTRUM
ANAlYZER

o
" XT....o
Am

l1.XXX GHz 1/2 lO FREQ
FREQUENCY WEST 8RICK
OSClllATOR@+7d8m

them. Ten to 12 GHI brick os
ci lla tors operate on the 102nd,
I08th. or 114th harmonic of the
phase-lock crystal- in this case,
111.4768 MH z.

The 102nd harm oni c is
11.370 o r 22741.267 minu s
24155 MHz = 1413.7328 MH z

signal generator accuracy with
your frequency counter. In the
scenario described above. we
used a 155 MHz IF for 24155
RF. Now. for 30 MHz lower, use
125 MHz or 30 MHz less than
o ur IF frequency to display
24125 MHz center frequency
on the spectrum analyze r (with
12 G Hz ex ac tly the LO inject
frequency to mixer).

With the frequency stability
of the brick-type oscil lalors
rated at a few kHz or even tens
of k l-lz, thi s is of little problem
in reference to 24 OHI. widc
band measurements. With Ounn
osc illato rs, even non-varactor
types. voltage tuning can be
made over a few MHz at mini
mum, making anerrorof 100 kHz
nothing to worry about. Do yo u
need a brick at exactly 120Hz"
Certa inly not. We only need a
freq uency out of the bric k that
is reliable. For example. 1found
a couple of bric ks that came
with 111.4768 MHz crystals in

Just keep it in the mixer's IF fre
quency limit of less than 30Hz
forme mixer I used, the W-M80.
Other mixers might have IF fre
quency ranges with different
maxim ums and mini mum s.
Verify what mixer port operation
you have.

Using a higher IF frequency
should reduce most unwanted
spurious responses to a minimum.
making the major signal the cor
rect one on the spectru m ana
lyzer. If you are sure which
response is correct, this should
not be a problem. U you calibrate
thespectrum analyzer screen, you
can make. say. 10 MHz pcrdivi
sian and see if your system can
tunc to the other wideband fre
quency tha t is 30 MHz lower at
24.1250Hz.

To verify the desired 240Hz
frequency on your spectrum
analyzer, adjust yo ur signa l gen
era tor to the IF frequency and
calibrate the center line display
of the analyzer to it Check the

New Digital Frequency Lock
AVCOM's PSA-65C Portable Spectrum Analyzer
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cellular, cable,satellite,LAN.surveillance,
educational. production and R&D work.
Options includenew 1250 MHz frequency
extenders, BNG·1000A tracking (noise)
generator, log periodic antennas,carrying
case (AVSAC), and more.
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' Battery or Line Ope rated
" nternal Battery Charger
'Olgllal Display 01 Center
Frequency, StartlStop
Frequency 01 Sweep and Span

' Frequency Accurate to .1MHz at
oSpan

' lMHz 10 1250MHz In One Sweep
'·95 dBm In Sensitivity
' lightweight - Portable
'Rugged, Attractive Sty ling
' Altordab ly Priced
'Made In U.S.A.

AVCOM'snewest Portable Micro·
wave Spectrum Analyzer , model
PSA-65C, has an expanded Ire·
quency range from less Ihan 1 MHz
10 1250 MHz, for the amazing price
01$ 2930.

AVCOM's new PSA-65C is a low
cost general purposespectrum ana
tyzermars loaded with standard tea
tures including FM audio oerroccta
Iof, AM delector and digital fr~
lock. The PSA-65C covers treqeen
cies mru 1250 MHz in one sweep
wilh a sensitivity greater than -95
dBm at narrow spans. The PSA
6Se is ideally suited lor z-way radio ,
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Fig. 1. Nearly same circuit as in Fig. J. bur instead of displaying
signal being transmitted fro m 2-1 Gtt: unit 0 11 spectrum analvtrr,
( '}W I/,IIt' IF port ofmixer to signal gl'/1('rmor. NO k' you haw! modi-
fied the original circuit to he II I 'a )' (/ ('('1I1"{/1e weak source signal
generator 011 24 GH~for recei ver testing.

again. There are lots of possl- ge ne ra tor SC lUp to verify re -
bilit ics- jusl whip OUI a calcu- ceivc r opera tion on 24 GHz .
Jatar and see w hat you can tum Well. it's almost the same con-
up. It's better 10 use a higher fre- nccuon s as fo r the spectrum
qucncy IF. We found that 11% analyzer, with one exception.
~IHz or some nearby frequency Disconnect the spectrum ana-

worked best. lyzcr and connect the signa l

The d is play o n a spec trum generator at the IF port, and now

analyzer i.. easy to se t as long you have turned the brick oscil-

as you have accura te signal gen- later mixer into a transmitting

c ra ting equipment and a fre- convener.

qucncv counter in the 2 GHz Assume we have just calibrated

range to veri fy the brick and sig- the Gun n osci ll ato r at 24 155

nal generator freq uenc ies. By MHz. We are using a 30 MHz

mixing d own to lower frequencies IF Freq uenc y fo r the H·I rc-

in th is way, we have enabled easy cciver. so we need a freq uency

frequency markers 10 be com- that wi llruix with the 24 155 MHz

pared with accurate signal genera- transmitter to prod uce a product

tors and veri tied with a frequency 30 MHz lowe r in frequency.

co u nter our nearly e xact fre- With thc sig nal generator se t to

quency o f operation o n 24 GHz. maximum o utput (no more than

Not bad for just a simple bunch +7 dBm ) and a frequency of 155

o f pans bolted together. - 30 MH z, or 125 MH1. yo u
shou ld hear o n your widcband

24 GHz si g na l generator FM rece iver a faint hut no ted
sig nal source. You can use this

You might have guessed by for peaking up receiver perfor-
no w what comprises the signal mancc and evaluation purposes.

If you're a No-Code Tech , and you're having fun op-
erat ing, tell us about it! Other No-Code Techs will
enjoy reading about your adventures in ham radio-
and we'll pay you for your articles, Yes, lots of nice
clear photos, please. Call Joyce Sawtelle at 800-274-
7373 to get a copy of "How to Write for 73 Magazine."

We wo uld a p p re c ia te it if yo u wou ld

TELL A FRIEND
abo ut the r\EW 7 3 a nd show him thiscopy!
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For SSB operation, the convener

performs excellently.
The signal genera to r's o utput

is not a ti re-breath ing d ragon hut
a very detectable accurate sig
nal source for workbench cvalu

ation. II' s uncalibrared in ac tual
d Bm , bu t sti ll very use fu l fo r
determining system operation
and some weak signal testing ,

When selecting a local oscitla
torfrcqucncy (in thc 11 10 12 GH l
rang e ). m a ke s u re i t' s hi gh

enough to allow a quality sig
nal generator to function a long
with the so urce. Also, don ' t ex
ceed the IF freq uency spcciflca
tions ofthe mixer port . IIdoesn't
maile r w ha t frequ e nc y yo u

usc- j ust se lect one that is casy
fo r yo u and your e xis ting test
eq uipment. Eve n some b rick
oscillators that came with crys
tals to control the phase-locked

bric k oscillator frequency cou ld
be quite fractional and arc j ust
as usable for th is purpo se. The
difference with very fractiona l
nu mbers is thai yo u will have to
usc a calculator, unneeded with

simple even nu mbers. A minor
ari thmetic problem but still very
usable. You co uld in any case
possibly make a m ino r adj ust

ment in the e xac t crysta l fre 
q uency to put it o n a rounded o IT

frequency for simpler problem
so lving , My s uggestion is to
adjust very weird crystals to a

frequency more pleasing to yo ur
appl ication.

We ll, there yo u ha ve it: both
a rece ive and transmit acc urate
freq uency marker. allow ing you
to e xte nd the capabili ties for
)our lower frequency test equip
me nt. This technique is qui te
adaptable even to h igher fre
q uencies, alt ho ug h I have not
g iven it a try. we are try ing to
locate eq uipment for communi
cations o n 4 7 G HL, the ne xt
higher mi crowave band , b ut for
now thi s is o n ly a part- tim e
scave nger mi ssio n .

A couple o f ideas in closing,
aimed particularly at the micro
wa ve antenna . MOs.1 first tries
can be made wit h a mode st ho m
ante nna that could be fashioned
from hobby copper or brass, The
gain of such a small hom ante nna

is in the 12 to 15 orso d H range .
Ho wever, whe n co upled with

and using the sma ll hom to illu
minate a di sh of about 12 inches
in di ameter, the di sh provides
some 35 dB o f gai n to the sys
tem . Quite cheap in terms o f
sim ple gain, Anothe r th ing to
take into considerat ion when
using d ishes at 24 GHl is that
for a d ish in the 30- to 36-inch
class. the gain goes up into the

44 dB range-quite impressive ,
b UI at a cost.

The cost fo r such high gain
with a 3 -foo l d ish is in the

bcumwid th o f the rad iated or
detec ted signa l. T he bcnmwidth
wil l he le s s th a n O IlC d e g ree
o f compass. maki ng acc urate
pointing quite im po rtant. With
such a sha rp beam panem. it
mightbe too rough 10 lind signals,

On the o ther hand , using a
l - foot d ish, the pointi ng angle

is inc re a se d to s light ly over
three degrees, making findi ng a

sig nal much easier than when
using a 4-foot di sh. Sure. you
o n ly ge t 35 d B gain with the
l -foot syste m , hu t it's not a

monster to point. Beside s. it can
he stored very easily in an apple
box , and youdon't have the han
dl ing pro blems yo u would with
a mu ch larger d ish . These arc
poin ts yo u should take into con

sidera tio n when puuin g yo ur
system together.

J ust consider the tri pod and
suppo rt ing structure to make a
dish sta ble with a mild wind.

The stress facto rs. with a -i-Ioor
compared 10 a l -foot d ish arc sub
stantial. Considering mountings
for a t-toor dish, UM: a camera
tripod for reasonable use a nd a
heavier tripod fo r best stability.
For the -t-footcr you mi ght have
to carry around several batter
ies and concrete b locks to finn
up most standard heavy-duty tri 
pod s. We suspend batteries or
o the r heavy o bjects from the

ce nte r mount of the tr ipo d to
provide a rig id mount for the
di sh and tr ipod structure .

Well, that 's i t for this month,
Ho pe yo u have had as much fun
in putting to gether yo ur micro
wave system as I have , Best 73
for no w, Chuck W B6IG P. fa



Amateur Radio Via Satellites

Photo C. The j"-fl R·26 mission logo as ,\"(' I'I/ I'ia SS7Vfrom MIR.

ccrurotler box . an infrared re 
mote control unit and an Apple
Co mp uter ceo (c ha rged
coupled device) color TV cam
era . The sys tem is capable of

Photo H. A chocolate bearfloats ill from ofthe SSlV camera for a
shot in Decembe r.

Photo A . Sto w-Scan 11' from .\II R 1I·;t1l 50)"11:; TM ·28 erelt :

Gennodiy Padalka (fl ight engineer] and Serge; A I'deyel' (j1ig1lt
commander ].

consists of a stac k of electronic
devi ce s incl ud ing a TA SCa
SSTV sys tem w ith a color LCD
(liquid crystal di splay) screen.
a Ke nwoo d d ual- ba ud ttwo
me te r an d 70 em ) T M-V7A

mobile F.\f transceiver. a custom Colllmued on page 44
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Number 43 on your F-.dtud l. card

The MIRgear

A few yea rs ago. a group of
hams got together to d isc uss the
possi bili ty of ge tti ng SST V
onboard MIR. T he y incl uded
Do n M ille r W9 NT P. Fa rre ll
\Vimler W8ZCF. Hank Cantrell
W4HTB. Dave La rsen N6CO
and .\ ti les Mann WF IF.

In June 1998. Miles M a nn
arrived in Moscow with three
complete SSTV systems for de
livery to Ene rg la. the Russian
organization that buil t ,\/IN. Six
months later. in Dece mber, the
SSTV system was in om it and on
the air. Miles represents a group
ca lled M AREX -N A (Manned
Amate ur Radio Expc rtmen t-c
North American Division ). This
o rganiza tion wa s c rea ted a
month earlier as it split off from
MIREX (MIR Intern ational Ra
d io Ex periment). According to
Miles. ~IIREX hand les Q SL
ca rds and some system opera
tor du tie s. while r-.lAR EX -NA
bui lds and flies amateur radio
projects for the Russian space sta
tion. Infor mation about .\ IAREX
NA can be found on the Internet
at [hup:/Im arex -na.orgl] .

Today on the MIR show

The MIR SS TV syste m is
very compact and functi onal. It

first majo r component o f the
Sov ie t MIR s pace s ta ti o n
ach ie ved orbit. W i th in tw o
yea rs . a fu ll -lime. two-me te r
ham station was onboard. La ter.
with the addition ofa packet tcr
mi nal node controll er (TNC) .
signa ls from MIR---either voice
o r di gital-were a daily e vent.
AUN had a n outside anten na
and could run more powe r than
the space shuttle. Signals were
excellent.

HHMSHTS

Andy MacAllister W5ACM
14714 Knights Way Drive
Houston TX 77083

wh en Tony England WOORE
went to orbit on 'sTS·51 0 11 July
29 . 19 85. he loo k the usu al
SAREX (Shuttle Amateur Ra
dio EXperi ment) gear for two
meter vo ice contac ts, but he a lso
incl uded some exci ting extras .
He had a comple te two-way
SSTV (Slow-Scan TeleVision)
station. SSTV has been around
for 30 years . It is a comm unica
tions mo de thaI sends and re
ceives images using standard
audio band width. The sig nals
can he pu t into a rig via the mi
crophone j ac k and recei ved
throu gh the speaker or head
phone connec tion. SSTV had
been used via OSCARs (Orbit
ing Satelli te Carryi ng Amateur
Radio) many years before
TOllY'Strip. but this was the tirst
time fo r two-way SSTV activ
ity between a space-based ham
and those on the ground.

The 51'S-5 1 SSTV gea r coo
sisted of a SA REX-mod ified
Motorola M X-J -lO HT. a win 
dow-mounted two-meter an
ten na Pa nason ic ca me ra a nd,

monitor. Ro bot 1200<: SSTV
scan converter. Sony tape re
corde r a nd a c us tom headset .
The gear worked we ll a nd those
w it h appropria te eq uipment
could receive and view pictures
from the shunlc. At the Johnson
Space Center in Houston. Te xas .
a g roup pho to of the astronauts'
wi ves was sent to the shunle via
SSTV TOllY captured the colo r
ima ge a nd re se nt it hac" to
ea rth. The wi ves had made a
round trip to space and hack .
Those monitoring the two-meter
downlink saw this picture a long
with the many o thers sen t from
Tony and the crew.

O n ly a year a fte r Ton y
England 's ham activity from the
spac e shun le Challenge r. the



HRMSRTS
conunuea from page 43

Ph oto D. With the call/era aimed Ollt the window. great views of
Earth have been sellt via SSTVfrom MiR.

Ph oto E. Solar panels ill till' fo reground and the
background. as sent f rom MIR ill Robot-36 ssn~

Photo f: A good shot of upper [atce Michigan as seen [rom MIR
0" a south-to-north da ytime pass ovrr Nor th: America.

a picture once e very two min 
utes and transmit it with a CW
identi fier ofRO~I I R j ust before

manual o r automatic o peration th e fi r st sy nc s igna ls. Th is
and can he used to receive a" mea ns that there arc about 80
we ll as transmit SSTV. seconds of dead air between pic-

I n the a utom a tic tra nsm it w rcs. This is the predominant
mode. the system is set to sna p mode of operation and is usually
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r un wi t h the App le camera
aimed out a window. provid ing
spec tacular Earth sho ts du ring
day time passes .At night yo u get
solid blackness unless the crew
has aimed the camera at some
thing inside MIR.

The primary operating mod e
fo r M/R SS TV is "Robot 36:'
This is the same mode that be
came highly po pula r d uri ng
STS-5 1 in 1985. It is on e of the
color formats designed by Ro
bot. The picture tran smi ssion
takes 36 seconds to form a com
ple te 240-line co lor image. im
age quality is good. but this is
not one of the more ad vanced
SSTV formats. TileARRL Hand
hook carries a good desc ription
of how SSTV works and defini
tions ofthe many mooescurrenuy
III usc.

The Rohot 36 mode sends lu
minance and chromiuance infor
mation in each horizontalline of
the pic ture . This format is com
pat ible wit h older blac k- and
white sys tems and provides a
reasonably eas y to recei ve and
decode s ig na l. It has been a
popular fo r mat for SSTV opera
tion via the hamsuts for many
years.

Receiving M/R SSTV

Due !O various RF cabling
prob lems o n MIR. the SSTV
signals haw had to sha re lime
with the usua l packet activity on
145 .9HS MHz. O rigi nall y, the
SSTV wa s s upposed to use
437.975 ~IH l.lf time allows fo r
MIR cabli ng changes. SSTV
may yet be found on this 70 ern
frequency, hut for the fir st few
months of operation. two meters
was us ed excl us ive ly. While
packet proponents have voiced
thei r complaints. the ne w crew
of SSTV e nthusias ts has been
d elighted w it h th e res ults .
Pac ket has bee n on predomi 
nantl y du rin g the week. wit h
SSTV on the weekends . Dop
pler shift on 70 em is three times
WOf"!'C than th at on two mete rs.
so pictures are easie r to co llect
on the lower frequ ency.

A slmple omnidi rccdonat ver
tical an tenna (li ke a grou nd
plane) can be used in conjunction

wi th a standard FM scanne r 10

pick up the SSTV signals from
,,",f/R. A good two-meter trans
cclver wi th a rotatable beam will
do bener. but many fine pictures
have been received and viewed
on minimal systems .

It is best not to decode the sig
nal while M/R is passing by, but
instead to reco rd the stra nge
a ud io tones during a pass, and
then decode them afterwards .
During STS-5 1. it was common
to collect images on cassette re
co rde rs for later playback. To
day you can do a much be tter
job if you have a hi-fi VCR.
Connect a good quality video
signa l into the extern al video
jack. You can get this from a TV
with a video output connection
or anothe r VCR set up in a simi
lar fashion. Connect the aud io
from yo ur scanne r or two me ter
rad io to the left external audio
input on the hi- Ii deck . Set the
VCR 10 S P (Sta ndard Pl a y)
mode and hit record when MIR
signa ls arc detec ted. usually by
watching the TV that now has
you r radio signals coming out of
the speakers. Using a low-power
HT. you can annotate the pro
cess by transmitt ing on the AUR
downlink freq ue ncy be tween
pictures . You can identi fy things
like the time and calculated lati 
tu de a nd long itude of MIR on
th e tape to he lp ide nt ify the
pictures.

Decoding M/R SSTV

In 1985. it was an expensive
proposition to set up a home sla
tion fo r color SSTV reception.
A Ro bot 1200C scan conve rter
was needed to get gCMXl pictures .
Thi s could cost ove r $ 1000.
Some simple software had been
de veloped to decode black-and
w hite pic tures Oil PCs of tha t
time. hut the results were rather
di smal. The a udio SSTV signa l
was typicall y con nected to the
PC via the casse tte inpu t j ac k.
The resulta nt picture was quite
grainy and hard to d iscern .

Today there are many ways to
vie w SSTV. On e is to ge t a
TASCa sca n converte r like that
on MIR. Most units cost about
$400. Anot her is to use the



Radio Direction Finding

l 'noto A. Kevin Hunt WA 7VTU (center] and Dick Fredrick son
WAOIJlM (righ t ) col/grow/ate Southern California [oxtailer J .
Scott BOI';(: N6 M/ at the closing banquet of the first Portland
Friendship Games ill J99/. Kevin and Dick are still office rs of
FA.RS, which is putting 0 11 FRG-99 and the Region 2 ARDF
Championships.

HOMING IN

Joe Moe!1P,E. KOOV
P. O. Box 2508
Fullerton CA 92837
[Homingin@aol.com]
[http://members.aol.coml
hominginl)

Dayton, Portland, and
South Texas

Is hidden trans mitter hunting
the fastest growing activ ity in
ham radio? I don't know for
sure. hut if my correspondence
log is any indication. it' s gett ing
more popular eve ry month.
More and more hams are dis
co veri ng the fun of on-fool in
tenuuiona l-stytc fo xtailing (also
called radio- orie ntee ring o r
ARDF) and traditional mobile
radio di rection find ing (RDF)
cont ests (Tt hun tiug o r bunny
hun ting ). W hi cheve r type of
transmitter hunting you prefer.
there's lots of news for you thi s
month.

The !Y\)9 Dayton Hamven
tiou's Fox Forum promises (0

be the best ever. Here's you r
chance to meet with RDF enthu
siasts fro m all over the country.

Numo.< 45 Oll your FHdNCI< c.rd

This year 's organizers are Dick
A me n WB 4SUV, Bo b F re y

WA6 EZV. and J im El more
KC8FQY. Beginning a t 10 a.m.
on May 15 (ti me s ubject to
cha nge), a three-ring circus o f
fo xhuuting w ill fea tu re Joe
Le ggi o WB:! HOL discussi ng

his home-brew RDF equipment
proj ect s, fo llowed by you rs
truly 's slide show o n mobile T

hunti ng, Cali fornia-style. Then
Dale Hunt W H6RYU will de

scribe the e xci tement o f inter
natio na l-s ty le toxhums, from
last year ' s World Champion
ships to the upcoming multi-na

tion event in Oregon .
The fun res umes afte r lunch.

whe n it will be time for yo u to

chase radio fo xes for fun and

prizes . Dick . Bob . a nd J im
aren' t saying much about what

10 expect, exc ept tha t it wi ll be

a challenge to bo th ne w and e x
pe rienced Rn f ers . Bring yo ur
o n- foo t two-meter RDF gear to

use a nd yo ur mobile 'f-h unt set

ups to show off I'll have my
camera.

Crowning champs
in the Beaver State

Preparations arc in full swing

for the upcoming biggest rad io
orienteeri ng event in the West
ern Hemisphere . Ne ver be fore
have hams in so many countries

made plans to com pe te in a
fox hunl o n US so il. The firs t
Inte rnatio na l Am ateu r Radi o
Union (lA RU) Rcgion f ARDF
Cha mpionships wiII be part of
the si xth bie nnia l Friendsh ip
Radiospon s Games (FRG·99l,
sponsored by the Friendship
Amateur Radio Society (FARS).

I have explained the rule s o f
rad io -o rienteering many times
be fo re, so here arc j ust the ba 
sics for new readers: Five "fox"
rra nsmi n cr s a rc p laced in a
large, woodsy park . They arc all

so und card in yo ur co mputer in
conj un ction w ith appropriate
software to capture the images .
A good list of available options.
both hard ware and software. can
be found at: [htlp:l/www.ultranet .
com/-sstv/download.h tml]. A
fa vorite a mong MIR S ST V
chasers has been Windows 95
SSlV (W95SSTV1.A shareware
versio n can be found at: [htlp:/I
w w w . sili c onpix e l s .com /
W95SSTVI\V95SSTV.HT11 ].

Most of the pho tos here we re
decoded with this software. us
ing a reasonably current Pentium
done compute r a nd a Sound
Blaster-compatible sound card.
The program is very easy to usc
even without read ing all of the
instructions . Jim Barber ;-.o7CXI
and Bill Montgome ry VE3 EC
did a really nice jobTbc software

c a n be used o n many SSTV

modes and is capable o f trans

milling in addi tion to receiving
SSTV. If you like the software,

be sure 10 support the authors by
regi stering your copy.

sAREX, SAFEX, MIREX,
MAREX

Some confusion has been e vi
dent in hamsat circles regard ing
the state o f m anned spacecraft
ham ac tivi ties due to the g row
ing numbers otplaycrs. SAREX
is the Sh utt le Amateur Ra d io
Experiment group that was re
sponsib le fo r ham s in space
starting with W5LFL on ST$-9
in 19H3. They have bee n instru 
mental with activities involving
school contacts with astronauts

for many years. The g roup is

s till ve ry m uc h a live a nd is has been respo nsi ble for packe t
work ing c lose ly wi th NAS A. syslcm ad v,llIces o n MJR and the
A M S AT and severa l re la ted sched uling of contacts and ac-
groups around the world to put tivities invol ving the MIR crew,
serious ham radio 0 11 the Int er- sc hoo l grou ps a nd o the rs .
national Space Station (I SS ). t>.tAREX has made great stri de s
The ir project is appropriately with the popular SSTV opera-
named ARI SS or Amateur Ra- tion o n MIR. Whether a ll the
dio o n the Internat ional Space groups will be able to work to-
Station. gcther to advance ham efforts on

SAFEX made its space debut manned spacecraft is unk no wn.
as DPOSL in October 19 K5 o n In the meantime , we do know
STS~61 . DD6CF. DG2KM and tha t what we no w have in o rbit
PE ILFO operated a dual-band is a limited resource. The crew
(two me te rs and 70 em) system on MIR was c hanged in. late Fell-
from the German S PAC ELAH ruary. MIR is scheduled to he
modu le in the cargo bay o f the vacated in J uly if no fund ing is
space shuttle Challenger. SAfEX available to keep the orbiting
has been respo nsible for a nu m- outpost running. T he Russlan
her of shutt le and MIR cx peri - s pace sta tio n would the n be
meats 0\"Cf the years. brought back to Earth. rather

MIREX and MA R EX a re violently. in August. Collect pic-
relati ve newc o mers. M IREX turcs while you can! f23
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on the same frequency.transmit- too---especia lly the older one s.
ting in turn for 60 seco nds each . No rway took fourth place and
One after ano the r in ro tating Sweden took fifth place in the
seq ue nce, they send a simple Veterans Division last year.
Morse message . You don' t have A lt ho ug h the re has nev e r
to read the code to fig ure o ut been an IARU ARDF champi-
which fo x is on the air, beca use onship event in North or South
you can simply co unt the number America before 1999, FARS has
o f dits in the repeated message. had lois o f experie nce . It started

Your mi ssion is to go 10 eac h in 1989. when a small delega-
fo x, p unch your orienteering non of Portlanders traveled to
ca rd w it h the un iq ue p u nc h Khabarovsk. Russia. a sister ci ty
you' II find there. and then get to Port land . for a week o f home
to the finish line fi rst. If ) 'ou take stays. touring , and radio spon
too long (the limit is about two co mpetitions. T hey were joined
ho urs), yo u no t only don't win. h ) ' hams from Niiguta . Japan ,
but you a re d isq ualified . The another sister city. T here were
shortest route varies greatly. de- contests in o n-air DXing and
pcndtng on rhc slzc of rhc ....euue. C W send ing/receiv ing. a nd a
For the Regio n 2 C hampio n- two-meter fo xhu nt. None of the
ships, it will he between 2.5 and Portlanders had e ver tried RDF

4.5 mil es. in the woods. before. but they
Besides the age 18-to--$O (Sc- e njoyed it.

nlors) di,vision fo r men. there arc Whe n it wa s their turn to host

special age d ivisions a t most the Russians and Japa ne se two
fonnal ARDF events for Old - years later, FA RS-Pon land co n

Timers (me n alles ..fO to 55) and nccted with so uthern Califo rnia
Veterans (men ages 55 and up, T-hu nters and put o n a great
regardless of mi litary se rv ice). fo xhunl. A si ster city de legation
Of course. Juniors (ma les under from Victoria. British Columbia,
age l Sj bave rhci r owndi vision. j o ined FARS and hosted the
too. IARU leaders. are d iscu ss- Games in 199 3. T hey cleverly

ing a proposa l to have four co r- e n li sted help from the Vic 
res po nd ing age di visions for Oriemccrs. a loca l orientee ring
wome n. h ut right now there is gro up. to make their Ioxhunt a
o n ly o ne di vi sio n for a ll fc- p re mi e r event. Rus sians and
males . In reg io nal and wo rld Japanese hosted the Friend shi p
c ha m pio nsh ip Io xhums. the Game s in 191.)5 and 1997. re
Juniors, O ld -Timers. Veterans spec tivc ty. with the Iox hunt
and Women need to find o nly ..f again a major event each time .
of the 5 fox transmitters . The Games return to Pan land

If yo u arc selec ted for Team this year. Ma ny of the ori ginal
US A 1999 , you will vic for r ued- organizers will be in charge. in
al s a g a i nst fox taile r s fr om el uding Ke vin Hunt WA7VTD.
Ca nada. eastern Russia. and Ja- gene ral co unsel of FARS-USA
pan, Other countrie s that arc and secretary o f FARS Inte rna-
lik e ly to se nd te am s incl ud e tiona! (P ho t o A ). O thers a re
Bulgaria. France . Norway. Swe- rel at ive ne wc omers, suc h as
den. we stern Ru ssia. Moldo va Fo xhunt Comrniuee Chairman
and the Ukraine . T he most for- Dale Hunt WB6BYU of Yamhill,
rnidablc competitors are like ly Orego n.
to he on the team from Mosco w, Da le. who is not re lated to
wh ich placed either first or sec- Kevin. is no stranger to ARDE
ond in evel)' age/gender d ivisio n He competed at FRG-9 7 in Ja-
in the two-meter event at the lasl pan. where he fin is he d fi rst
ARDFWorldChampioflships. among all entrants from North

T he Uk ra in ia ns a lso had a America. Then he led the US A's
very stro ng tea m at the 199 5 de legat io n to the ARDF Wo rld
cham pio nships . ta king go ld in C hampionships in Hungary last
the Wome n"So Division and bronze September (St.'C "Homing ln" fo r
in every other division . Scandi- Janu ary 1999 ). He continues to
navian Akljf-e rs arc very good, se rve 0 11 the international com
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mittcc tha t is reviewing and re 
vi si ng IA RU' s cham pio nship
foxtai ling ru les and procedure s.

For kids of all ages

When Vie think of radiospo rts.
a n imag e of tee na ger s a nd
yo u ng adu lts comes [0 mind .

But that's no e xcuse for the rest
of us to shy a way. You don 't
ha ve to bc a n a thlete o r a
marathoner. " Homing In" has
to ld tale s o f g o ld m edali st
ARDFers bagging fi ve fo xe s in
45 m inu te s Oil an S-kitometcr
co urse (about a c -rnlnutc-per
mile pace ). But that's the exccp
tion, not the rule. T he median
times (half fas ter, half slowe r)
for the two -meter hunt at the last

World C hampionships ranged
from 75 minutes fo r Old-Tim
ers to 95 mi nutes for Veterans.

That's right. the middle-aged
men d id better than youngste rs
at findi ng their requi red ~ fo xes!
A"nd 19 minutes per mi le sounds
much easier, doesn 't it? It 's of
ten possib le to b risk ly wa lk [he
course and still fini sh in p lenty
of time , if you are efficie nt at
RDF. You c an do that. can't
vou<)• •

The two-meter h unt in O r
egon o n Au gust I I will probably
attrac t the most interest from
North American foxtallcrs. hut
don' t miss the opportunity to try

80 me te rs the next day. Radio
orienteering o n that band is a bi t
different. h ut just as much fun.
In some countries. such as Swe
de n. almo...t a ll foxhunts arc o n
80. The S wed es run through
(hick forests d uri ng rain. snow,
or sun, carrying cigarenc-puck
sized receivers with ferri te rod
antennas that don 't snag the
th ick vege tation like a two 
meter beam or quad does.

Small air-core loops are popu
lar in o ther countrie s. ....uch as
Russia. In either case. bette r ac
c uracy is ob tained by utili z 

ing the antenna pattern's sharp
null inste ad of its broad peak . A
little " sense" wire crea tes a car
d ioid (heart-shaped ) picku p pat
te rn to e liminate the ambig uity
o f a bare loop antenna. which
has two nu lls 180 de grees apart
(a figure-S}. Equipme nt fo r this

band is easy to build. You rna)'
eve n he able 10 modify an A~f

transi stor radio to wo rk there .
Bxpcrtme nte rs. here ' s yo ur
c hance to inno vate !

Whe ther yo u arc an e xpe rt
fc xh unter. a weekend jogger, an
orien teering fan. o r just want to

see foxtailcrs in actio n. plan to
be in Portland during the second
week o f August. Want to k no w
more about the rule s and su it
able equipme nt? See the " Ho m
ing In" Web site or check your
73 buck -i ssue li hrary fo r m y
co lumns in the January 1998 ,
J une 19 98. and January 1999

issues. Yo u can read all about
what it' s like to attend p re vious
Friendship Radt osport Game s in

the Se pte mbe r 1991. October
1993. and January 1996 issues .

The re w ill be mo re abou t

pre parati on fo r the champion
ships in upcoming " Homing In"
installments. But don't put o ff
re g is te rin g . FA RS needs to
knew how many hams arc com
ing , a nd I ne ed to p la n th e

makeup o f Tea m US A. lflo ts of
stateside hams. sig n up . we may
need to hold a q ualifying e vent
or fin d ano ther wa y to allocate

the limi ted number o f available
s lo ts. T he re ' s an appli c atio n
for m fo r Team US A a t t he
" Ho ming In" Web si te. Do wn 
load it. fi ll it out, and send it in
to me via E-mail. Make paper
co pies o f the fonn (0 hand o ut
at your loca l fox hunts. Cum

pl c te d pa pe r co p ies c a n be
mai led to my posta l box listed
abov e . If you ' re not o n the
Internet, send a self-addressed
stamped enve lope to me and I'll
se nd back a fonn fo r yo u to fill
o ut and mail.

To co m pere fo r a co u ntry
o the r th an the US A, contact
your country 's ARDF Coordina
tor or national society headq uar
rers. ARDF Coordinato r fo r the
Canad ian national society (Ra
d io A mate u rs o f C a nada) is
Pe rry Cre ighton VE7WW P. H is
E-ma il add ress is (ve7wwp @

rae.cal .
Don't leave out yo ur fam ily.

Most ARDF Team USA mem
bers will he amateur radio op
e rators, o f course, but a ham
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73 .\101:0:';11(' a rt icles

Only $3 .00 Eal-h!
Call800-274-7J7J

In addition, the- reno wned
Cornet t University Laboratory
o f Ornitholo gy is considering
volunteer mon itoring fo r an up
coming We st Coast project. If
yo u would like to participate in
these studies or o thers, please
send postal o r E-mail to me right
away. giving your location and
recei ving capabilities. You don't
need portab le RDF gea r, but it
would he lp. ~

xt eny hams outside the migra

tion range o f the Saskatchewan
o wls have w riucn to me. asking

ho w the)' can partici pate in simi

lar research projects. I am work
ing Oil several possibili ties right
nov.... Fo r inst ance, a study o f
brown pelicans hy a Califo rnia
unive rs ity is being p lanned fo r
the west coast o f the US A and
Mexico later this year. If fu nd 

ing can be found, rese archers
will tag addi tiona l birds to be

trucked hy volunteer monitors .
T he tags will be in tho l4H MHz I r----------~
range, making it much easier for
hams 10 use e xisting two -meter
base and portab le antennas than

it has bee n with the Burrowing
Ow l Project.

Photo /I. Da ve Reeves AC6PP pauses 10 get (I bearin g durin g II

·N O M II:, ali-on-foot[oxtuou ill (I Fullerton park. Aff that he needs
to get good bearings with his handie-talkie is a ligluweigln yagi
with (11/ altemlOlOr mounted 011 the boom.

on 22 No vember. A radio collar
o n that frequency had been at
tached to a juve nile b urrowing
o wl at a farm about 5 miles east
o f Moose Ja w, Sask atc he wan
last summer. T he Rockport sig
nat disappeared before il could
be verified and tracked down.
" C ac t us C ha r lie" Ho ff m an
K5SBU has driven hundreds o f
mile:'> through the co unties south
and we s t of Corpus Chri s ti .
fin ding four unhanded burrow
ing owls and occasiona lly pick 
ing up radio collar signal:'>. So
far. howeve r, he has no t sighted
a banded ow l from Canada.

In early De c em be r, J a so n
Duxbury, a g rad uate student re
searcher, copied an owl tag from
an aircraft west o f Kingsville,
Texas . He a lso pi cked up a sig
nal from the a ir ove r Tam
uuhpas. Mexico. but neither owl
could be located o n the ground.
Ne w b urrowing owl habi ta ts
were d iscove red by the S as
katchewan researchers in Te xas
and Mexico d uring an expedi
tio n in February. but none o f
these owls had Canadian radio
tags o r leg bands. It is unknown
if the ne wly documented Texas
and Mexico owls are permanent
residents or if they migrate in
and out o f the se places. Much
more re search is needed o n this
threate ne d species, which is
listed as e ndangered in Canada .
Additio nal stud ies wi ll be done
as fund ing permi ts.

Most o f the tag s for the 199&
99 Sa skatchewan study have
e xceeded their a ntici pated bat
te ry life . T here are still eleven
ow l:'> OUI there with Scmomh
durat ion tags installed last Au
gust and Se ptember. T hey may
still be on the ai r when you get
this issue. Frequenci es are listed
at the "Homing In" Web site. o r
), OU can get the list by send ing a
self-addressed sta mped enve
lope 10 me . The expec ted north
ward mi g rati on period is late
March through early May, so if
you live in the predicted path
(from Texas through North Da
kota). please moni to r regu larly,
especially at night. You 'll lind
suggestions for radios. antennas.
and monitoring technique s a t
the Web site.

Where'd the owls go?

ticket is not required fo r partici
pation in this event. Let others
in you r fam il y tryout yo ur
ARDF equipment a:'> you prac
tice . Maybe they will decide 10

join in the fun. Te ll your local
o rie nteering club abo ut it, too.

It's not 100 ea rly to start mak
ing your travel pl an s. If you ' re
arri ving by air, WB6BYU re
minds you: " Boo k to Portland.
Oregon (PDX) . The o ther Port
land i s a lmost 25 0 0 mil e s
aw ay!" Save airfare dollars by
planning a Saturday night stay.
arriving 0 11 Aug ust 6 or 7. The re
will be pract ic e and tra in in g
events on Augu st vand 10, fo l
lowed by competitions on the next
two days. T he d osing banquet
will be August 13.

As the weather warms up. i t
wi ll be time to ho ld rad io 
orienteering practice sessions in
your home to wn . Ho w abou t
packing a picnic or grabbing
some takeout food and headi ng
to a local park for a couple hours
of foxhunting on Sunday after
noons?That' s what members o f
the Super System +fO ~1Hz re
peater group have been doing
lately (Photo B l. Let everyone
ta ke a t urn at pl antin g the
transmitters a nd trying out the
RDF gear. As strong com peti
tors emerge, e ncou rage them
to do ad d itiona l tra ining for
parti cipa tion a t t he Po rtland

c ha mpio nships .

Thanks to the many readers

who responded to my plea for
volunteer mo nitors to assist the
Burrowing Ow l P roj ect. (Sec
" Homing In" for August 1998 .)
T here is no way o f knowing e x
actly how many hams and scan
ner enthusias ts listened in the
172 ~1Hz range for the co llar
transmitters duri ng the so uth
wa rd migrat ion and wintering
period o f the -I I banded Sas
ka tchewan a nd Alberta owls.
Unfo rtunately, the birds ha ve
been e lusive 10 both ham s and
the Canad ian biologi sts.

One o f the volu nteer ha ms,
Grier Garrick KC5FJZ o f Rock
po rt, Texas. was firs t to report a
pulsed signal on 172.370 MHz
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NEW PRODUCTS

out 120 volts at a cons istent 60
Hz regardless of the engine's
rpm, thanks to an advanced
tec hnology microprocessor. At
1,1 00 watts AC or 90 amps DC
it packs a lot of power, yet it
weighs just 23 pounds. DC cur
rent o utput can be 12 or 24
volts-a-enough to easi ly j ump
start that dead truck afte r Field
Day. One tankful of gas (1.2
quarts) will last for as long as
1· 1/2 hou rs at 50% lo ad .
M SRP is $49 5: co nt act
Coleman's Advanced Products
Group, 2983 Sterling Ct . Bout
ocrCO 80301: (800) 445·1805;
Iwww.uhimite.com].

vertically (as docs the harness)
to improve reception. Both of
these handy items are made of
rugged materials for long life
under to ugh conditions. MFJ
Enterpri ses. Inc" PO Box ~94.

Mi ssissippi State MS 39762;
(60 1) 323-5 H69 ; FAX (60 1)
323·655 1.

ULTIMITE Generator

The Coleman Cum pany
you know. the cooler people
has brought out a new generator
that might be worth a look.
Called the t.:LTlMITE. il puts

MFJ Duckies

MFJ ' s new Model 1817 is a dual -hand 144/440 ~IHz HT an
tenna that successfully blends the telescopic and flexible fca
tures found in several different antennas into a single antenna
incorporating both popular trai ts. When retracted. it's 9 inches
high and acts like a rubber duck. When extended to 14-112 inches,
you ge t a super range ex tender at maximum radiated power that
is hard to beat. Lill ie brot her Model 181 6 doesn ' t have the extra
gain; it' s fl inches when down and 8- 112 inches up, Both of these
HT duck antenna... are extremely rugged. super fl exible , and built
to last. MFJ Enterprises, lnc.. PO Box 494, Mississi ppi Slate
~IS 39762: (601) 323-51\69: FAX (601) 323-655 1.

For Ham SWAT Teams

MFJ has co me up wit h a
couple of grea t accessories for
emergency operators and on
th e- go ha ms . Their new

Hamrjearr Tact ic al Chest
Harness is perfect for portable
usc, DXpeditions. Field Day,
biki ng, and hiking, nouo rncn

lion searc h and rescue and
other types of missions where
hands-free operation ca n be a
plus. MFJ's Hamrfcarw Bclt
Radin Holder protects your ra
dio from harm. theft. and mis
placement . wh ile holdi ng it

Free Cats

MCM Electronics catalogs
al ways look terrifi c , don't
they '! And they' re chock full
(more than 40,000 in-stock
items) of coo l stuff and toys,
too ,

For your free copy of the lat
est cata log. wri te to MC~I

Electronics at 650 Congress
Park Drive , Centerv ille OH
45459-4072 ; call (800) 543 
4330; or vis it the ir Web site
301 [www.mc me lec tronics .
com),

Jensen Tools has released a
new catalog. too.This lOS-page,
full -color offering contains a
wide range of tool kits, specialty
tools, diagnostics. and service
aids Io-evcrvore involved inanv- -
fonn of electronics.

Contact Jensen Tool s, Inc..
78 15 S, 46th si., Phoenix AZ
85044; (800) .4 26~1194 ; E
mail [jenscn wstanley works.
c'om ): site at [www.jenscntools.
com] .

A nd speaking o f contac t.
Contact East ' s new 1999 cata
log features 308 pages of new
tools and test instruments for
eng inee rs , tech nic ian s, and
hobbyists ,

Contac t East Inc.. 335 Wil
low SI.. North Andover MA
0 1845; (978) 682-20t)): [www.
contac tcast.comj .

_.--.......__ ......,.."- -

PROsat for Windows "l"

Thi s hot new APTI\VEFAX weather satellite reception inter
face and software conta ins just about evel)' feature possible . The
interface hooks up to your computer 's serial port (can he used
with a notebook or a desktop) and can take up to three different
receivers. This "tv-version software upgrade now includes mul
tispec tra l co lor J"\OAA APT images: cubic interpolation for
smoother display at higher LOom levels: zoom in and out while
receiving: quick "auto limits' contrast selling; mu ltiple windows
for the same image (e .g.. to view NO AA IR/visihle sim ultn
neousty): continuous polar au tosavc with autoschcdulc. to re
ce ive all passes with no user lme rvcution: and color animation.
Tlmcstep. PO Box 2001 , New mark et CB8 8XB, UK: tel . (++H
(0) IH()-8200~O: E- mail [sa les @Ti me-ste p.com] : si te at
[www.Time-stcp.com ).
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Measure Up With Coaxial Dynamics
Model 81000A RF Directional Watbneter
Model 81000A is a thoroughly engineered , portable, Inse rtion type wattmeter
designed to measure both FWD/RFL
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
section. direct reading 3-scale
meter protected by a shock-proof
housing. Quick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUN NER
reliability, durab ility. fle)(ibil ity
and adaptability with a two year
warranty.
Contact us for your nearest
authorized Coaxial Dynamics
representat ive or distributor in
our world-wide sales network.

COAXIAL
DYNAMICS,
INC•

15210 Industrial Parkway
Cleveland. Ohio 44135
216-267-2233
l-BOD-COAXIAL
FAX: 216-267-3 142

service and Dependabi/ity. ..A Part of Every Producr
E· Ma,l coaxial@apk;.net htlP:I~·COaxial.com

CIRCLE 186 ON READER SERVICE CARD
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THE DIGITAL POAT

Jack Heller KB7NO
P.O. Box 1792
712 Highland Street
Carson City NV 89702-1792
Uheller@ sierra.netl

I have been curious for some

t i m e ah out a conce pt t hai
sounded very good . A great ef
fan w as put into a program,
RITTY, by K6STI. The novel
concept. one with which I sec
other program mers experiment
i ng. is using the sound card in
your computer as the main hard
ware for mod ula tin g and de
modulati ng the RTTY signals.

I have discussed hefore the

Chromal'ix SSTV software that
also U'\eS the sound card. and
had wondered why sound card
programs for ot her digital modes
weren' t surfaci ng. The real rca
son is that it is a lot o f work and.

as you will sec. sometimes not
very rewarding.

A bad apple can ruin it for
the rest of us

A pparently, I waited too long
to give this a try . There is some
i nteresting information on the
N I RCT w eb si te concerni ng
this adventure. It seems that the
RITIY program was into i ts
seco nd version and work i ng

qui te well. but there developed

a snag. A n unscrupulous hacker
got hold of a COP)' and made a
counterfeit version that he was

distributing at a reduced price.

The originator of theprogram
has now wi thdrawn i t from the

market and has a very sour taste

in his mouth from those who
wou ld thwart hi shonest efforts.

I guess that is one of the pitfal ls

of this high tech stuff. It seems
the hack er even bragged to

K 6STl ho w he had bro k en

through the code.

Lots of good info

The N I RC T Web page i s
fi lled with a 101 of information

about other RTIY projects. wi th
links for more information and

download s as well as programs
that do CWoPACTOR, W EFA X
and some SSTV thrown i n. very
comprehensive.at (hnp://oxford.

mcgalink.nctl- n Irctlindex.html ].
I happened onto the si te as I

ran a searc h for RITIY. It was
interesting j ust fo r that purpose,

and then I realized I was n't even

on the index page. So the above
address i s the home page from
which you will find a wealth of

links to much info. You wi ll find

some links that arc already li sted

in Table I . and many more of
which 1was not aware. so a little

exploring may tum up some
thing you have been waiting fo r.

There is nothing thai says that I
have found all the best ham stuff

and there i s nothi ng left out

there to unearth . Let me know
i f you find somethi ng useful

be fore 1get back there to check
fu rther.

Bogus Ecmail ad?

When I was viewi ng my E
mail the other day. I found a

commerci al piece in there that
looked fairly legi timate telling
me how time was running out

to purchase one of the few re
maining copies of The Com
municator's Handbook. It guar
anrccd that I or someone had

entered my name into their da

tabase and that I should therefore
he interested.

The soon-to-be-unavailable
book prom ised to reveal all
there i s to know about radio and
even gi ve a look at future rOnTIS

o f radio comm unicati on thai

haven' t been invented yet. I t

was on ly S:!O and. again. I had
beuer hurry.

Current Web Addresses

Source for : Web address (URL)

HF serial modem plans + software http://www.accessone.com/ - tmayhan/index.htm

PCFlexnet communications free programs http://d1 Old.afthd.th-darmstadt.del- f lexneVindex.html

ITom Sailer's info on PCFlexnet http://www-ife .ee.ethz.chl- sailer/pcf/

SV2AGW free WingS programs http://www.forthnet.grlsv2agw/

BayCom - German site htlp://www.baycom.del

Pasokon SSTV programs & hardware http://www.ultranet.com/- sstvllite.html

Winpaek shareware fo r Windows http://www.duckles.demon.co.uk/ham/wp.htm

Baycom 1.5 and Manual.zip in English http://www,cs.wvu.edul- acmlgopher/Softwarelbaycoml

Source for BayPac BP-2M htlp:/Iwww.tigertron ics.com/

Tucson Amateur Packet Rad io-where packet started-new
http://www.tapr.org

modes on the way

TNC to radio wiring help http://prairie.lakes .com/-medcalf/ztx/wire/

ChromaPI X & W95SSTV http://www.siliconpixels.coml

Timewave DSP & former AEA prod http://www.timewave .com

International Visual Communication Association-a non-profit
http://www.mindspring .com/- sstv/

organization dedicated to SSTV

Small computer boards, various kits http://www.ldgelactron ics.com

Table 1. Current n 't-b addresses. tfyou encoJlllter a problem with a European address, the network is sometimes at fault. Try again larer.
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1assumed one o f you readers
must have PUI me o n the lis t to
upgrade my radio IQ. I Knew I
would be an embarrassment to
the ham community if 1 didn't
at least check it o ut, so I d id. I
di a led up the [a mazon.co m ]
Web site and got the info shee t
on the "book of all knowledge"
hitherto and in the future ne ver
10 be o utdone .

II is probably a decent hook
for the serious SWLcr who is
just ge tt ing started. It promises
a fist of foreign broadca st sta
tions and their schedules and a
lot of other informat io n that the
general liste ning public is not
aware o f. AI~o o f interest. the
price fro m Iamazon.coml was
about hal f of what the E-mail
promoter was goi ng to let me
have it for if I got in right aw ay.
Plus. the information is a little
dated. Thc book was published
at the beginning o f 1997 .

So, if yo u have gotten such an
o ffer, tho se are the things 1
fo und. I doubt if anyone really
volunteered my name . The E
mail guru probably has a CD of
ham addresses . No t ha rd to
come by-just send mo ney.

Also in my mailbag: I got a
request for info o n ho w to wire
the Kenwood VC- HI to thc
ICOM 735 . Righ t up my alley
... Linda . This was just before
wri ting this article , and I had to
pose a fe w q uest ions 10 the
writer concerning whether a plug
is available for the Kenwood end
and if he could ide ntify the
Kenwood pinout.

That is another piece o f equip
ment I ha ve not had an oppor
tunity to ho ld in my hands. It is
a no vel se tup, in that it is a digi
tal camera that will interface to
a Ken woo d hand he ld and , I
think , a seria l port on yo ur com
puter. There is qui te an ad van
tage to any di gital camera for
SSTV because you can bypass
the de ve loping of roll film, plus,
with the VC-H I at least, you can
immediately send the dig itized
image file d in..c tly o ut ove r the
ai rwaves.

I am still at the deve lop ing
a nd scanning stages. This may
change, as I was informed by the
info sed er that the pri ce s have

dropped somewhat 1bc o riginal
asking pri ce was around S500.
Not an outrageous sum o f money,
but I don't know ho w versatile
the uni t is.There are some pretty
good units out there for about that
price range that lack. the d irect
interface [0 a radio, of COUr.iC.

Retrospec t

TIme is ca tching up with you
when the months seem sho rte r
at a rapidly decreasing pace . It
see ms not to o lo ng ago that
Chr istmas took forever to come
from year to year.

This column isn 't about ag
ing, or e ven aging gracefu lly (I
let Wa yne e xpo u nd on those
things ... He is one o f the few
who have been making foot
prints in the sand longer than 1.),

hut sometimes I gel a fix onsome
thing that I have to te ll yo u about.

And there is a prob lem when
I get o ff the track a little as I did
with the sto ry o f my mobile an
tenna a short while ago. I re
ce ived one vocal (via E-mail)
reprimand from Marv W5MTV
that ga ve me reason to e valua te
the purpose of this column and
why I write it

The purpose is to relay my
exci teme nt ahout the digital
modes o f ham rad io 10 suc h an
e xtent that you wi ll want to give
o ne o r more o f them a try. I
ha ven 't tried e ve ryth ing, but
those o f you who ha ve st uck
with me have seen q ui te a few
modes and pieces o f software
that I have disco vered.

I know th is because man y
wri te and ask fo r more informa
tion o r j ust simply to gi ve a
word of thanks and e ncourage
ment. That makes it well worth
my w hile (even when thc whiles
see m to get closer togethcr.)

I answered Marv and apclo
g lzcd for spend ing so much time
with the antenna proj ect. I e x
plained that I had gotten enth u
siastic about the proje c t and
wished to share thc news. l ust
simply got carried away.

A real learning experience

I am still work ing o n this
p roject . I don ' t know if I rein
vented the wheel, but I learned

some things that were never evi
dent within the confi nes o f the
sta tio nary shad . My firs t at
tempt to run the laptop with the
H~ radio turned into a small di
saste r. It wa s a different se t o f
circumstances than using V HF
for packet in the same vehicle.

Some of yo u probably recall
that I am using the Radio Shack
voltage inverter to power the
laptop. I found o ut [hal that de
vice emits a sma ll signal which
got right into the ICOM 735. I
found too that some o f the in
terference went away when I
d isconnected the serial cable,
but was sti ll prevalent at regu
la r frequency intervals a bout
eve rywhere I liste ned until I
turned the inverter o ff.

A s if t ha t wasn't e no ugh
problem. I began to notice a new
phenomenon as I was driving
along attempting SSB. When I
would p ush the PlT, the radio

wou ld send a signal o f 25 to 75
wa tts without me uttering a peep

into the mike . T hai wou ldn 't
have been so bad , bUI d uring
clo se r observatio n. I found thi s
didn't happen with the vehicle at
sta ndstill wi th the engine still
running!

It was just about hair-pulling
time . Something in the vehicle
was gencrating RF, b ut appar
e nd y on ly when the wheels ro

tated . Then it c hanged . After
anothe r few hundred mile s (I
was on a 5()()...mi le trip), the RF
was being picked up when we
were at a standstill as well as
whcn we were rolling. I never
made a co ntact 10 see if the sig
nal was readahle . It was o ne o f

those time s whe n I tho ught
briefly about asking a local ham
to mon itor, then invested a litt le

time in log ic . T he prob lems
needed a c ure regardless of what
the resulting signa l di storti on
was o r, perhaps, was not.

As my mind wandered down
various avenues. I thought of the
few th ings that might possibly
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Low Power Operation

QRP
Michael Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Ave. $W
North Lawrence OH 44666
(prosotar@ sssnet.comj

Well, j ust when you thought
it was safe to unlock your doors,
I'm back ! Just a short vacatio n
from the co lumn to get ca ught
up on othe r projects. With the
Y'J K bue ecnme rcudv to bite- e e e •

in less than eight months. I' ve
been very busy inst alling ut ili ty
grid backup systems all o ver the
place . Saine of these systems
can rea lly make a QRPer drool !
Can rcuimagine having over 33

kW ho urs of bancry storage vit
ring in yo ur garage waiting for
the hig one to hi t'?! Can yo u just
begi n to imagine ho w long you
cou ld opera te an Argonaut 509
from that battery ban k? '

In case )'ou do n' t kno w what
a grid bac kup system is . le t me
take a few minutes to give you
a quick o verview.

Although it is technically pos
si ble to o perate e very thing you

may haw in you r house during
a power o utage. lack of money
usually dictates what will oper
ale . Oh. yes: lf yo ur home is all
e lectric. forget about the electric
stove. electric water heater and
electric clothe s dryer. It can be
done. b ut the expense o utweighs
common sense.

So, you select what loads you
want to operate on the backup
system. This may be yo ur com
puter room. ham shack, family
room and so on . You can usu

ally load up to 60 amps of AC
loads. You then p ull these o ut o f
the main ci rcuit breaker and
install a subpancl.

A DC-Io-AC inverter is in
stalled in the house. I usc the
Trace SW series inverters. These
guys produce up 10 5.5 kW and
you can gang two inverters

to gether for a to ta l of II kW
worth o f backu p powe r. T he
o utput of the SW series is pure
s ine wa ve . Not the mod ifi ed
sine wave you see in some in

veners. The output is so clean,
you can se ll the po wer generated

by the in verter back 10 the util
ity. T hat 's a lot of hang, and it
takes a lot o f batterie s to do the

job.
In most systems we do, t use

the Trojan L16 deep-cycle bat
tery. A t ove r 350 am p-hou rs
e ac h , the se gu ys are hig and
heavy.

S o , ho w docs the sys te m
work? We ll it's a ll automatic
and com pletely transpare nt to
the user. When yo u ha ve grid
power, the inve rte r si ts there

c harg ing up the batte rie s. T he
c harger will flo at the system all

Final demise of the
packet modem kit

transmit problem disappeared as

we ll as the interference from the
Rad io Shack inverter.

I pass these items along be

cause they ma y be o f value if
you s ho u ld e x pe rie nce suc h

problems with a mobile insta l

latio n-especi ally readers o f
this column, who would inc lude
a computer. I haven 't placed the

radio in its permanent location

yet. Perhaps whe n the 12 volt
line is c ut 10 length and the loo p

h. removed it will not be such
an effec tive antenna. Neven be
less. il will he some kind of an

tenna that ma y still need to be

dea lt wi th and so far the toroid
works fo r me .

I mentio ned previously that I
was getting o ne of the automatic

antenna tuners from LOG Elec 
troni cs. I did. It is a beautiful

piece of eq uipment. If I we ren' t
so bent o n assembling things

myself, I wo uld be using it by
no w. For an extra $40 the)' will
as sem ble it a nd tha t is wcl l

worth the price . So, as time con
strai nts go, it will he a while yet.

ge nera te a signa l in the RV co n
version. There is an igni ter in the

propane re frigerator. Turni ng
that off mad e no difference .
About the on ly other pcssibili
tics of generati ng RF were the
ignitio n system. wheel hearings
(or more like ly brake s) o r the

cruise control . These ideas came
along before the problem sho wed
itself with the vehicle parked .

Lo gic ... The radio had per
formed ve ry we ll under test co n
d itions wh en transmi ssion line
and 12 volt supply we re strewn

across the floor in a haphazard
array. Once neatness took over,

the problems began , Simply, to
make this as. sho rt as possible, I
had coiled the excess 12 volt
feed, taped it neatly a nd stood it
vertica lly behind the d river ' s
seal. It had become an antenna .

After o ther items in the same
storage space had been removed

and re placed severa l times, the
loop went hori zon tal and the

character of the problemchanged.
More logic .,. 1didn't care what

the source of the mysterious RF

was o r is. It was o nly necessary
to eli minate its effec t.

The cure was to wrap several

turns of the RF feed through a
toroid , mak ing an RF c hoke-c. One point of intere st here is.
and what a d ifference. T he PTf that Dwa ine at LOG confirms
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the fact that there are no more
chips to make the packet modem
ki t he was selling. About a year
ago he had a little over 100 o f
those ki ts left. He said that they
suddenly di sappeared when he
made notice o n his Web site that
they were the last o f the breed .
I wo uld like to nailer myself
into thi nking that yo u readers
led the ru sh to buy those after I
wrote the art icle 011 the modem
at about that time . Howe ver, I
know o f o nly one reader who
actually purchased a modem kit.
so it was mo re likely Dwaine ' s
clever " they' re going fas t" m ar
ket ing approach . A nyway, a ll
good things come to an end .

There are new things out
there

It wou ld be nice if I cou ld ge t
my hands on everything that is
used in the d igita l mode s. Some
are only available by o utrig ht
purchase . I have some o f those,
along with numerous freebies or
trial-before-purchase ite ms .

I am going to ha ve to speak
to some of the providers who
wo uld like a little e xposure in
thi s co lumn. To he honest, I
have never had my hands on any
of the pieces o f stand ard fare
from Ka mro nic s" . No t thei r

fau lt-I j ust need to be more
agg ressive .

My idea s otsrandard fare cur
rently revolve around the AEA
PK·232M BX, which is gelling
pre tty anc ient; the packet TNC

2 clone from MFJ; thei r model
1274; the Timcwave DSP-599Lx
w it h its c us to m DS P-RTTY
software package: and the nu
me rou s soft w are program s I
have di scussed in this co lumn
such as XPWarc , which works
e xceptionally well with my PK 

232M BX; HamComm. which is
shareware that doe s a preny fair

job with my laptop; Chromaptx.
which uses the SR 16 sound card

in my desktop fo r SSTV; and
Pasokon. which performs WOII

ders in my laptop with a home
bre w serial modem for SSTV-IO
name a few. And I must no t ne

g lect to men tion the Bayt'om
s ty le p ack e t m ode m s and
various software packages . You
call find more info o n most o f
th is att bc web sites in Table 1.

If you have q uestions or com
ments about th is column, please

E-ma il me at [jbctlcrrs'slcrra.
net] and/or Compu'Scrve (72130,
1352) .

I will g lad ly share w ha t I
kno w o r find a resource for you.
For now, 73, Jack KB7NO, iI
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New in this third ed ition hook are world fre 

q uenc y m aps to he lp you tune in to a specific

co untry, anywhere in the world. The new quick

co untry gu ide will help you tune in almost any

time o f the day or night. $ 19 .95

A perfect travelling co mpa nio n. Th e Mapboo k

contains locutions of hundreds upon hund reds of

ope n repeaters throughout the U.S .. Ca nada and

Mex ico. These detailed maps sho w all highways

and major cities in each slate. If you uuvc l

anywhere in the United Stales . this Mnpbook

will he the best investment you ever made !
$9 .95

ORP Symposium
presenters

Registration for Ihe Thursday.
May 13, 1999 FDIM QRP Sym
po sium wi ll be $ 10 if prepaid by
May I . 1999. and Sf zartcr that
date. o r at the doo r. " At the

feature article spot in the ne xt
QR? Quarterly. and for possible

project killing . co urtesy of the
QRP ARCI. A ll are inv ited .

FDIM QRP Symposium
registration

Please submit your Qkp tcch
nical manuscripts to FOIM 99
Techn ical Pa per Chairpe rson
GeorgeHeron N2APB. 45 fi eld
stone Trail. Sparta NJ 0787 1.
In2apb@'am~t.orgJ . FDIM 99
QRP Symposium Proceedings
will be available for sale during
and a fter the Confere nce for
t hose unabl e to at ten d t hc
S ymposium .

A true cornucopia o f technic al informatio n

fo r ham radio . NOI only will you fi nd the

theoretical aspects. you will find real practical
information presented in a no nonsense form.

Equipment & Log Sheets. Charts. Table s

showing: world w ide c allstg ns. world times.

shortwave li stening frequencies . coax losses.

cress deta ils. conversions. construction

plans. eme rgency information . e re.
133 pages. S1....95

Send check or money order plus $3.50 shipping & handling 10 :

Omega Sales
P.O. Box 376

Jaffre y. NH 03452
800-467-7237

The QRP ARCI "Four Days In
May" 99 Q RP Symposium will
be the tal k o f t he Day ton
Hurn vemion.

T he " Fo ur Days In May"
QRP e xtravaganza co ntin ues
wi th the annua l Friday n ig ht
QRP ARCI Awards Banquet
honoring QR P dignitaries for
the ir service 10 thc a mateur ra

di o co m m uni ty . A s peci a l
evening has been se t aside afte r
the banquet for the R)IM Q RP
Vendo r Social. ....here prize s will
he drawn. All are invited.
FDI~1 Saturday w iII be spe

cial this year. with an evening
social for QRPersio meet the
many reg ional North American
a nd In te rna tio na l QRP C lu b
members-c-oring your banners !
The evening culm inates with a
building comest ... the carego
ries are wide open. so hrin g your
lalest kit. home -bre w proj ect.
antennas. whate ve r! Judges will
se lec t winner!'> fo r prize s. fo r a

That ' s what I' ve been up 10 .

and later Oil in the ye ar, as we
ge t cl o se r to De cembe r 3 1,
1999. I'll really gel busy ! But.

let' s re lax and get ready for the
Dayton Hamvention. Once again.
the QRP ARCI will he hosting
FDIM at the Days Inn. Here's
the poop. from the c hairperson

himsel f:
QR P Amateur Radio Club.

Int e rnati onal IQ R P- A RC I) ,

proudly announces the fourth
annual " Fo ur Days In M ay"
QRP Confe rence commencing

Thursday. May 13, 1999-the
first o f four festi ve days of 1999
Dayton Hamvcnuon activities.
Mark your ca lendar for thi s e x

tra bonus day and register early
for this not-to-be-missed QRP

e vent o f 1999.
Amateur Radio Q RP presen

rations. worksho ps and demon
strarions wil l he the focus of the
full day Thursday QRP Sympo
sium to be he ld 011 QRP ARCI
hc ad q ua rte rs-c-t bc D ays Inn
Dayton South. Last year, thi s f..-- - - - - - - - - - - - - - - - - - - - - - - - - 
sold-o ur even t had a "standing
roo m o nly" crowd of 175 enthu 
sias tic attendees . FDI M Q RP
Symposium attendees will start
their day with a wake- up coffee
social and then p lunge into a full
day of multimedia QRP presen
lations by renowned QRP authors

and designers.
Pape rs 10 be presented in

cl ude:
• Vertical Alltellila Design &

Analysis, by L.B. Cebik W"'RNL
• Constructing QRP Equip

/Il1·1It, hy Re v. Geo rge Dobbs

GJRJV
• Design of a LJSP-basn JCo

herem elf Xn t; by Ge o rge
He ron N2APB

• QRP Construction Tools &
Tricks, by Dick Pa..coe GOBPS

• Mixer Madness, by Clark
Fishman WA2UN~

• PIC-based Rainbow SWR
Bridge/Tunes; by Joe Everhart

N2CX
• When Signals Go Wrong

Distortion Demystlfied, by Dave

Benson NNIG
Culminating this first day will

be an evening QRP ARCI Au
thor Social for fo lks to meet the
Q RP presenters. All are invited.

the time, or you c an tel l i t o nly
to charge the battery hank at a
certain time of the day. This is
used mainly to reduce the cost
of o perating the c harger.

All the AC loads, including

the ones in the subpancl. a re
being powered hy the g rid . The
inverter is silting there running
in parallel wi th the grid. Its o ut
put is in sy nc with the g rid ,
matc hin g it w ith the proper
ph ase and vo ltage. If the grid
goes down. the inverte r that is
running a long with the grid trie s
to operate the e ntire electrical
grid . lt can't. so in aboul 30 mi l
liseconds the inverter drops o ut
and comes hack u p. with the

inverte r no w up, it powers o nly
the loads thai have been sc k..c ted
in the subpane l.

The run lime of the inve rte r
depends o n many factors. The
biggest o ne is the slze of the
loads yo u ' ll he runni ng . The
second facto r is the capacity of
the battery bank you're using .

Since a norm al in verter is rated
at ... kW, if you would load the
inverte r do wn 10 its maximum
capaci ty with a 750 amp-ho ur

baue ry, the batte ry would he
dcad in about five hours. Lighte r
loads. and the baucry hank wi ll
run longer. In most cases, you
can plan on ge lling from o ne to
four days o f in verter po wer.

When the grid comes hack o n.
the inverter once aga in becomes

a c harger and the battery bank
is q uickly recharged . The sys
tem the n waits until the ne xt

outage.
Got a generato r'! No problem!

The inverter has the smarts to

ask the generator to start up (as
suming the ge ne rator has an
electric st ane r tj a nd recharge
the bat teries if they ge l too low.

So that's what a grid backup
Y2 K system is. Of course. you
don't need 10 wail until the year
xm for a system like thi s.A good
old-fashioned thunderstorm can
knock o ut your powcr j ust as

quickly as any computer bug .
Oh, ye ah- the bottom line .

Most systems run abo ut ~OOO
to $9000. depending o n the type
of inverter. battery and options

suc h as solar panels.
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Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example, if you want it to appear in
the August issue, we should receive it by May 31. Provide a
clear, concise summary of the essential details about your
Special Event.

MAY 1

CADILLAC, Ml The Wexaukee
ARC will hold their ann ual
Amateur Radio and Computer
Swap Meet 8 a.m.- 1 p.m. at the
Cadillac Middle School.VE exams
for allclassesall p.m. AdmissiOfl
$5; a-n.tabl e 56. Setup at 6 a.m. ,
table holders only. Talk-in on
146.98 rptr. Contact Dan KEBKU,
Wexaukee ARC, P. O. Box 163.
Cadillac M/ 49601. Tel. (6 16) 775
0998; E-rnaif {ke8kudan@juno.
cern/.

CEDARBUR G. WI The 21st
Annual Cedarburg Swapfest will
be held 8 a.m. -1 p.m . at th e
Circle-B Recreation Center, Hwy.
60 and County I (located 20 miles
north 01 Milwaukee , wes t o f
Grafton ) . Admiss ion is $4 in

advance and $4 at the door. 4-ft .
tables are $5 (li mi ted power
available on request). Sellers'
setup at 6:30 am. VE exams start
at 9 a.m. For admission tickets,
table reservations, maps, or more
info, send an SASE 10 Joe Holly,
a RC Swapfest Chainnan, 1702
Holly Lane, Grafton WI53024. Tel.
(4 14) 377-2 137; or Skip Douglas
at (4 14) 284-3271. This event is
being sponsored by the Ozaukee
Radio Club of Mequon WI.

MONUM EN T, CO The Pikes
Peak Radio Amateur Assn.
Gigantic Hamlesl will be held on
May tst, 0800-1400, at Lewis
Palmer Hi gh Sch ool, 1300 E.
Higby Rd., 1-25 between exit 158
and 161. Free parking. Admission
is 54 lor 18 and over. VE exams
at 1000. forums, APRS, packet.

satelli te demos. Vendor setup Fn.
eve. at 1800, Sat. morn ing at
0600. Tables $12 , $1 0 ea. ad
ditional. Talk-m on 146.97 (100
Hz) and 146.52. For tables, con
tact Dennis NGABC, (719) 535
1160, [dennis.major@mci.com);
or Bob KIOGF, (719) 265-9950,
(rrya ls @pcisys .ne t). Wri te to
PPRAA , P.O. Box 1652 1,
Co lorado Springs CO 80935.
Check the Web site at {http://
www.qsl.neVppraal].

ST. LOUIS, MO All-day Skywarn
Weather Observation Training will
be offered Sal. , May t st. Level 1
Training will be presented in the
morning, and classes resume in
the atternoor with the SKYWARN
Level 2 Program. For locations,
call the Severe Weather Inlor
mation Line, (3 14) 889-2857 10r a
taped message and ad di tional
information. All are welcome. Free
parking. Certification provided for
RAC.E.S. and SKYWARN at no
cost.

MAY 1-2

ABILENE, TX The Key City ARC
will spon sor the West Texas
Section Convention and Hamfest
a t me Abilene Civic Center, Sat.,
May tst.8a.m.-5 p.m., and Sun.,
May 2nd. 9 a .m.-2 p.m. Free

parking . VE exams. Wheelct1air
access. Umited AV parking for a
nominal lee . Tab les $6 . Pre 
registration for the prize drawing
is $7 (must be received by April
27th), $8 at the doo r. Talk-in on
146.160 /.760. For res erva tions
and info, contact Peg Richard,
1442 Lakeside Dr., Abilene TX
79602. Tel. (9 15) 672-8889.

MAY 2

YONKERS, NY The Metro 70cm
Network wi ll present another
Giant Electronic Flea Market at
uncomHigh School, Knee land
Ave., Yonkers NY, 9 a.m.-3 p.m.,
rain or shine . Free parking . No
tailgating. Indoor flea market only.
Pre-registered tables, vendors
$19 first table, $15 each additional
table . All tables 30·ft. x 5·11.. or
bring your own tables at $14 for a
e-tt. space. Full payment is due
with registration. At the door, each
table is $25, or $20 for a 6-ft.
space. Mail paid resevanons 10
Metro 70 eM Network, 53 Hay
ward s: Yonkers NY 10704. No
paid reservations for space will be
held past 9 a.m. No refunds given
unless prior not ificat ion of can
cellation has been received 72
hours in advance of this event.
Table setups 7 a.m. For reqrs
tration, call Otto Supliski WB2SLO,

Awa rds Banquet
regist ration

and a self-addressed stamped
envelope i f ret urn conf nnation
i s desired .

door" registration may he lim 

ited if. once aga in. we se ll out,

Please register ear ly to guaran
tee a scat. R egi stration w il l

cover a full day of Q RP Sym

posium activi ti es. inc luding the

QRP techn ical presentations and
an endless QRO coffee po l. T he This not-to-be-missed Friday.

$ lO regisl ration fee also includes May 14. 1999, event i s being
a compl imen tary copy o f the hosted by FOUvI Banquet Chair-

FDIM 98 Q RP Sym po si um person Scon Rosenfeld N F3 1.
Proceedings. Please send your $25 banquet

Please send your $ I Oregt stra- ticket fee (US check. mon",)' or-

ti on fee (U S check. money or- dcr. international money order )

ocr, intern ational money order) m ade out to " QRP A RC t.. and

made out to " QRP A RC r · and an SASE by May I. 1999, to:

an SASE by May I, 1999, to: Scott Rosen f eld N F3l, Q RP

Phi lip Specht. 925 Saddle Ridge, A RCI Banquet T k kets, 2250
Roswell GA 30076 USA , or E- Paterson 5 1. 50. Eugene OR

mai l lk-tpqcwbetlsourh.netl for 97405-2988 USA . Along wi th

informat ion . Along with your your reg istration check. please

registration check. please pro- provide the name. US m ail ad-

vide the name, U S mail address, dress. telephone number and E-
telephone number and E-mai l mai l address o f each att endee.

addre ss of each attendee. Also Also provi de callsign(s) ifavail-

provide cal lsign(s) if avai lab le able und a sclf-addressed starnpcd

54 73 Amateur Radio Today . May 1999

envelope if return confirmation
is desi red.

FOIM QRP Vendor Social

A tradition was started several

years ago-a spec ial evening
was set aside to officially intro

duce our QRP ve ndors f ro m

around the world. Thi s year, all
arc invi ted to attend thi s won

derfu l gathering of vendors dur
ing each o f the three evenings'

soc ials. Jim Stafford \\'4QO.

QRP A RCI vice president, w ill

be the host th is year. QRP ven
dors-a-for regi stration iuforrna

non. please contact Jim Stafford

W4QO, QRP Vendor Evening
C hai rperson. at 1139 5 West

Road. Roswell GA 30075, or via

E-m ail: [w4qo@ amsat.org].

QRP ARCI FDIM
headquarters

T he Days Inn D ay ton South

(DIDS) wil l he the 1999 FDiM
QRP headquarters. H ank Kohl
K80 0 has arranged a specia l
block o f reduced -rate room s to
be held at the hotel for FDIM
attendees w ishing to eOI1\'e

niemly stay at the AR CI head
quarters for the ....-eekcnd fest

ivities. Room s are $72/night (+

tax) wi th ;IS m any occupants as
desi red . L et H ank know if you
w il l be needing one o f these spe
cial f ate roo ru s, H e can be
reached at: QRP-ARCI Rooms.
1640 Henry. Port Huron M I
48060---2523 U SA. You call al so
co nt ac t Hank by E-mail at :
[k8dd(¢ contesti ng.com].

On behal f of the QRP A RCI
team. we invite you all to join
us for the QRP Even t o f 1999
the " Four D ays In ~tay" 99 QRP
Conference at the 1999 D ay ton
H am vcmion. See you all there!
7 3/7 2 , Ken Evan s W4lJ U,
FDIM 99 Chairperson. E-mail:
f w.J.du@bdlsollth.lU,t ]. fa



MANASSA5, VA Th e Manassas
Hamfest, Amateur Aad io , Elec
tronics & Computer Show is being
presented by Ole Virginia Hams
ARC, Inc., Sun. June6th at Prince
William County Fairgrounds (1/2
mile south of Manassas VA on Ate
234). Ta lk-i n on 146.97(-) an d
224.660(-). Indoor exhibitor space
has 8-ft. tables and electrici ty .
Setup 2 p.m.-8 p.m. Sal. General
admission $5 per person at the
gate . No advance sa le. Gales
open at 8 a .m. Free pa rk ing .
Tail ga te spaces $5 (prus ad
mission ), gates open at 7 a.m.
ARAL Roanoke Div. officers wilt
be allending . DXCC a SL Card
Checkers will be avai lable. There
witt also be a "Virginia a sa Party"
Award Ceremony. You can lind
hamfest deta ils on the Web at
[http://www. qs/. netlolevahams).
For dea ler info co ntact Jack
N4YIC, (703) 335·9139: E-mail
(patnjack@erols.comj. For general
info, contact Mary Lu KB4EFp, (703)
369-2877; E-mail (mblasd1638@
aol.com).

To reach the hamtest. take PA AI.
68 East from Interslate 79, or take
US AI. 68 West from PA Rt. 8.
Talk-in on 147.96/.36. Facil ities
are hand icapped accessible .
Tailgate spaces 55 each. Dealers
can rent tables in advance at $15
per table. Aeservation deadline is
May 15th. To reserve a table, send
check lor $15 per tab le and an
SASE 10 Rey Whanger W3BIS,
Hamfest Chairman , 5430 Cove
Run Road, Cheswick PA 15024:
or call (4 12) 828-9383. E-mail can
be sent to (w3bis @freewwweb.
com). The Web site is at (www.
breezeshooters.com).

JUNE 6

MEDINA, OH Join the M2M
Group for the 1999 Medina
County Hamfest, Sun.. June 6th,
at me Medina County Fairgrounds
Community Center, 735 Lafayette
Aoad , in Medina. Vendor setup at
6 :30 a.m. Open to the public 8
a.m.-3 p.m. New and used ham
gear and computer equipment will
be featured . Talk-in on 147.6301
.030. Genera l admission $4 in
advance, 55 at the door. Inside

BUTLER, PA The 45th Breeze- tables $9 in advance , $10 at the
shooters' Hamfest witt be held door. Flea market spaces $7 in
Sun. June 6th, 8 a.m.-4 p.m. on advance, $8 at the door . Please
the Butler Farm Show grounds, call Doug at (330) 725-0119 lor
jusl north of Butler. Admission is info about VE exams: watk-ins
$5 per pe rson , inc ludes prize welcome. For tickets and general
d rawing s during the hamtest : info. contact Mike at (330) 273·
children under 12 admitted free . 1519, or E-mail {m2mgroup @
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TEANECK, NJ The Bergen ARA
witt hold its annual Spring Hamfest
at Fairleigh Dick inson University.
Take Rte 4 eastlwestto the River
Road exi t. Follow the signs into
the hamlest are a . Buyer ad 
mission $5. with XYLs and har
monics free . Seller admission
$10. Plenty of parkinq. VE exams.
Talk-in on 146 .790(· 600). For
more info call Jim Joyce K2Z0 at
(20 1) 664-6725 before 10 p.m.

SPR INGFIELD, IL The Sagamon
Valley Radio Club will join with the
Shooting Stars 4·H Club to pre
sent a Hamfest at Il linois State
Fairgrounds in Springfield. Free
parking. ARRL VE exams. Indoor
exhibits. Talk-in on 146.685(· ).
Admission $5 . Visit the web site
at [www.skyli ght 1.com/sv rc/] .
Con tact Ed Gaffney KA9ETP,
13997 Frazee Rd. Box 14A,
Divernon IL 62530. Tel. (217) 628
3697, or E-mail (egaffney@fgi.net).

HOUSTON, MO The 1st Annual
Central Ozar ks Hamfest will be
he ld by the Ozark Mounta in
Aepeater Group, 8 a.m.-3 p.m.at
Texas County Fairgrounds, 1.5
miles nort h 01 Houston MO, on
Highway 63. Setup at6 a.m. Trade
tables $10, or outside space $5 .
Commercial tables $15. 'Ialk-jn on
146.850. Contact Bob Simpson
NONTC, 9570 Haney Drive,
Houston MO 65483. Tel. (4 17)
967-3535, or E-mail [nOntc@
train.missouri.org}.

Dealers can setup on the 4th after
7 p .m., or after 6 a.m. on the 5th.
Overnight camping is available.
Thi s year 's swap wi ll host 5
technical seminars. the Michigan
Area Re peater Counci l June
quarterly meeting, and the State
and District 6 Emergency Co
c rometors will provide a forum
entitled ~Y2K and Amateur Radio:
VE exams at 12 noon. Talk-in on
147.16 link repeate r system.
Indoor table space and trunk sales
spaces are availabl e. Contact
Kathy al (616) 698-6627 between
4 p.rn. and 7 p.m. EST.

GRANO RAPIDS, MI The an
nually sponsored IRA Hamtes
t ival, west Mich igan 's la rgest
hamtest. witt be held June 5th at
the Hudsonville Fairgrounds near
Grand Rapids. Doors open at 8
a .m. for genera l admiss ion .

BANGOR, ME The 121h Annual
Bangor Hamfest will be sponsored
by the Pine State ARC, 08 :00
13:00 , at Hermon High School.
Take 1-95 to Exit 44 (Cold Brook
Rd.) 10 US #2; US #2 west 1 mile
to the high school. From the
village , take US #2 east 1/2 mile
to the school. Talk-in on 146.341
.94 and 146.52. VE exams wilt be
held for all cl asses. Features:
Vintage equipment, a fox hunt,
FST V, VHF, packet , antenna
feeds. Set up a ham shack to help
newcomers . Admission $4 per
person , under 12 years free .
Tables sa each. Equipment wilt be
auctioned at the end of the
hamfest. There are campgrounds
and many motels within 5 mites.
This event wi ll be held rain or
shine. Contact Robert W. Dole
KA1TKS, RR #2 Box 730, Bangor
ME 0440 1. Tel. (207) 848-3846.

WEST FRIENDSHIP, MD Th e
Maryland FM Assn. of Hanover
MD will hold the MFMA Hamfest
on May 30th. 8 a.m.- 2:30 p.m. at
Howard Co . Fairgrounds. Tak e
170 to rue.32, south to Ate. 144,
tum right. go west on Ate. 144.
approx. t mi. 10 the Fairgrounds.
Talk-in on 146.76, 224 .76 , or
444.00. Admission 55 , tables in
advance $20, $25 at the doo r.
Tailgate spaces $5 ea . For reser
vations . contact Craig WA3T/D,
PO. Box 19, Annapolis Junction
MD20701. re: (4 10)987-6042.

JUNE S

MAY 30

12 p.m., at the Betta Vista High
School, 8301 Madison Ave., Fair
Oaks C A . Fro m 1-80 , take
Madison Ave. east for 5.8 miles
to the high school. From Hwy. 50,
take Hazel Ave . north 2.6 miles to
Madison Ave., tu rn left and go
west 1.4 miles to the high school,
Seller spaces $10 (two parking
spaces) , buyers admit ted free.
New, used, and surplus amateur
radio gear. electronic test equip..
and amateur-related computer
gear. Contact Earl Mead K6ESM,
(916) 331- 1115: or E·mail [nhrc @
k6is.org).

LONDONDERRY, NH The Inter
state Repeater Society will hold an
Amateur Rad io Swap Meet on
Sat., May 22nd, at the London
derry Lions Club on Mammoth
Road. Dealer setup starts at 6
a.m., and general admission ($2)
at 8 a.m. Dealer spaces are $10.
Ins ide and outside spaces
available. Directions: At. 93 to Exit
4 , west on AI. 102 about 2 miles
to Mammoth Rd . (At. 128 ). Go
north aOOuI 1·1/2 miles to the hall
on the right. For reservations call
Paul KILL , (603) 432- 1538: or E·
mail to [K tL LX@juno.com).

FAIR OAKS, CA The North Hilts
Radio Club of Sacramento CA wilt
hold its annual Swapmeel, 6 a.m.-

MAY l S

MAY 23

GR IMESLAND, HC The East
Carolina Anuque Radio Club
Swap Meet. -ECARC Radiofeast
1999: will be held 8 a.m.-3 p.m.
in the Easl Caroli na Rad io
Museum par1<. ing lot at 7602 Pitt
SI. in Grimesland. Hwy. 33, 10
miles east of Greenville NC. Free
admission . Tail gate space $7 .
Contact Bill Engstrom, 218 Bent
Creek Rd., Greenville NC 27834,
(252) 355 -8 732; or Herman
Schnur K4CTG, 3205 Brick Kiln
Rd., Greenville NC 27858, (252)
752-2264.

MANITOWOC. WI The Mancorad
Radio Club will hold their 1999
Hamfest and Computer Swapfesl
at the Manitowoc County Expo
Center. intersection 01Hwys. 42
151 and 1·43 on Co. R, 8 a.m.
noon. Features include an am
ateur/computer/electron ic f lea
market,and VE exams. Admission
is $3 in advance or $4 at lhe door.
Dealer setup Fri. 6 p.m.-9 p.m.,
or Sal. at 6 a.m. a-ft . tables 56 ,
electric outlet $5. SASE to Man
corad RC, P.O. Box 204.
Manitowoc WI 54221 -0204: or call
Red (920) 684-3733: or Fred at
(920) 682-931 2. For camping
arrangements,call (920)683-4378.

MAY S

MAY 22

(914) 969- 1053. Donation 56, kids
under 12 free. Talk-in on 440.425
MHz, PL 156.7; 223.760 MHz PL
67.0; 146.910 MHz; and 443.350
MHz PL 156.7.



SPECIAL EVENT
STATIONS

PORTUGAL CAY OX CONTEST
The Rede dos Emissores
Portu gueses will sponsor the
Po rtugal Day OX contes t on
phone (SSB) only, on 10 15, 20,
40 and 80 m eters , usin g the
recommended IAAU band plan for
Region 1. For more information,
contact REP- Rede dos Emis
sores Portugueses, Award-C on
test Manager, Po. Box2483. 1112
Lisboa Codex, Portugal. fa

JUNE 12, 13

MAY 8-9

INDIANA aso PARTY The Land
of Lakes ARC will hostlhe Indiana
aso Party , 1800Z May 8 th 
2300Z May 9th . Categories: Sin
gle operato r. multi -operator, club
station and VHF/UHF. All stations
may be worked once per mode on
each band by CW and phone .
Mobiles may be worked once per
mode per Indiana county that they
operate f rom. No repeater con
tacts . Exchange: Indiana sta
tions-signal report and county:
noo-Indiana stations-send signal
report. stale. province , or county.
Phone contacts count 2 OSO
points . all cmer modes count 3
OSO points . Suggested freqs.:
CW-1810, 3539, 3715. 7045 ,
7 115, 14045, 2 1045 . 2 1120,
28045. 28 120 . Ph one-1860,
3890 . 72 80 , 14285, 21385,
28400,50.14. 144.215,432.120.
Certificates will be awarded for
fi rst and second place in each
category. stale , province and
co untry. Send logs with an SASE
10 Sharon Brown. 905 W. Parkway
Dr., Pleasant Lake IN 46! 79. You
may also submit logs via E-mail
to {sharon./.brown@gte.net}. Logs
must be received by June t t th.
1999.

APR 3O-MAY 2

AaUINAH , MA The Fall Hiver
AAC will wo rk sta tions fo r the
Massachusetts aso Pa rty by
operating W1ACTJP from the Gay
Head lighthou se on Martha's
Vineyard island (IOTA NA046)
1600 UTC April 3Oth-2100 UTC
May 2nd. Tune in on 3.755 MHz.
14.260 MHz , 21.260 MHz. and
28.460 MHz. a SL with an SASE
10 Roland Daignault N1JOY. E
mail {roland-d@ici.net}.

WHEATON, IL The Si x Mete r
Club 01 Chicago, Inc.. will hold Its
42nd Annual AAAL sponsored
Hamfest at the DuPage County
Fairgrounds, 2015 Manchester
Aoad (north of Roosevelt Road
(Route. 38), east 01 County Farm
Road], in Wheaton. Free parking.
No extra charge for space in the
outdoor flea market. Tickets are
$5 in advance, for attendees over
age 12,56 at the gate. Advance
tickets are available from Joseph
Gutwein WA9RIJ,7109Blackbum
Ave., Downers Grove IL 60516.or
f rom any c lub member. Com
mercattabres. 8-ft. w/110V 515
each. Indoor flea market tables,
e-tt., no electric, $12 each. Over
night RV parking . includes elec
trical hookup, $10 each. Send an
SASE with check or m.o. payable
to Six Meter Club of Chicago. and
ma il to 7109 Blackburn A ve .,
Downers Grove IL 60516, no later
than May 30th. For informat ion
call the 24-hour InfoLine. (708)
442-496 1. Buildings are open to
the public at 8 a.m. VE exams 9
a.m.-1 1 a.m.. call the InfoLine to
pre-reqtster for testing. Handicap
parking at the east gate. General
parking at the west gate . Sellers,
use east gate . Abso lute ly no
alconotc beverages permitted. All
sellers responsible for cleanup of
their spaces.

JUNE 18, 19, 20

RED DEER, ALBERTA, CANADA
The Cen tral Alberta Radio League
(CA RL) will host its 29th Annual
Picnic and Hamtest at the Bur
bank Campsite located approx
imately 8 km NE of Red Deer.
Talk -in on 147.150 (.. 600 ) or
146.520 simplex. For info contact
Bob VE6BL D, 5540 54th Ave.,
Lacombe, A lberta, Canada T4L
1L6. Te l . (403) 782-3438
evenings. E -ma il { kingef@
te lusplanet .net} or [ ve6b ld @
rac.caj. Or E-ma il C.A. R.L.at
{carl@qsl.ne t]. Visit the home
page at {http://qsf.neVcarll]. Bill
VE6WMG, at (403) 749-2063. is
also available to relay more info
about this event.

AAC and mail with an SASE 10
DavidA. White, 719Notre Dame,
Cuyahoga Falls OH 44221. VE
exams available. For more info
call Dave White at (330) 928-7625
or E-mail (rjtaylor @akron.infi. net].
Talk-in on 146.985/ .520. Park
rules: No pets, no firearms, no
pornograph ic materials.

KNOX VILLE. TN The Aadio
Amateu r C lub of Kno xvill e is
sponsoring the 33rd annual ' xnox
ville Hamfest and Electronics Rea
Mark et " on J une 13th at the
National Guard Armory, 3330
Sutherland Ave " in Knox v ill e .
Open 10 Ihe public 9 a.m.-4 p.m.
Admission 55. 8-ft. tables will be
supplied for 515 each. AC power
also available. Free dealer passes
will be provided for all designated
workers . Free beverages avail
able lor all inside dealers. Access
fo r deale rs and ot he r indoor
participants starts Sat.. June 12th,
12 noon-a p.m. ET. Access also
available on the day of the ham
fest , starting at 6 a.m. ET. Free
parking and handicap access.
Free outdoor tailgate space with
each paid admission. VE exams
begin at 2 p.m., registration must
be completed before 1:30 p.m.
Test fee is 56.45. payable to
WC ARSIVEC. exa ct cas h or
check, please. Th ere wi ll be a
cli nic showing how to use new
technology ham radio equipment.
A free product lite ra ture and
product promotional items area
will also be featured. Forums are
being planned to discuss ham
radio in the next century, publ ic
service activities, computer arch
itecture , new FCC requta tions ,
DX, etc. Exhibits will feat ure new
technology equipment , satellite
communications and emergency
communicalion equipment. Talk
in onW4BBB 147.30(+), 224.50(-),
444 .575(+). For general info and
reservations. contact David Bower
K4PZT. PO. Box 50514 , Knoxville
TN 37950-05 14. Tel. (423) 974
5064 (w) or (423) 670-1503 (h).
E·mail (rack@ korrnet.org]. For
updated info check the Web page
at {http:// www. korrnet.orglrack].

provided. Talk-in on 147.255(+)
and 147 .375(+) rpns.

JUNE 13

JUNE 12

FERGUS, ONTARIO, CANADA
The Guelph AA C and Kitchener
Waterloo ARC, Inc . are getting
together to jointly sponsor The
Central Ontario Amateur Rad io
Fleamarket. The event will be held
8 a.rn. to 2 p.m. at the Fergus
Community Center. Vendors ad
n utted from 6 a.m . Talk-in on
146.97(.) or 145.21(-). Contact Bill
Smith VE3WHS, 32 McElderry
Rd.• Guelph ON, Canada N 1G
4K6. Tel. (5 19) 821-6642. Packer
{VE3WHS@VA3SED.IfSWON. ON.
CA.NA]. E-mail: {smithve3whs @
sympatico.ca}.

INDEPENDENCE, KY The North
ern Kentucky AA C will hold their
MHam-Q-Rama '99" on Sun., June
13th at the Summit View Middle
School in Independence KY. From
1-75 go east on 1-275 to Exit 80
(Covington/ lndependence - KY
17). South on KY 17 (towards SUFFIELD, OH The 32nd Annual
Independence) 5-1/4 miles. For Hamfesl and Family Picnic will be
more info or reservations. contact sponsored 8 a.m.-4 p.m. by the
N8JMV clo NKARC, P.O. Box Goodyear AAC at the Goodyear
1062, Covington KY 41012; or call Wingfoot Lake Park, located near
(513) 797-7252 in the evening. Suff ield OH, 10 miles east o f
Indoor exhibi t area fo r major Akron. Enter from AI. 43. one mile
vendors. Extensive outside flea south of At. 224. Admission 54 in
market with se tup at 6 a .m . advance or $5 at the door. One
General admission beg ins at 8 ticket admits ham , spouse and
a.m.Admission $4 in advance. $5 children. Flea market spaces $10
at the gat e. Children under 14 each or $8 in advance. Vendors
aormrted free. Flea market spaces (Pavilion) $8 in advance or $10
$2 each (tables not furn ished). the day of the bamtest . Make
Indoor vendor space 515 pertable checks payable to the Goodyear
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QUEENS, NY The Hall of Science
ARC Hamfest will be held at the
New York Hall of Science parking
lot. Flushing Meadow Corona
Park, 47-0 1 11 1th St. , Queens.
Doors open for vendor setup at
7:30 a.m. Buyers admitted at 9
a.m. Free parking. Admission by
donation. buyers 55, sellers 510
per space . Talk-in on 444 .200
rptr.• PL 136.5. 146.52 simplex.
For fu rth er in fo call evenings .
Stephen Greenbaum WB2KDG,
(7 18) 898·5599; or E-ma il
(WB2KDG @Bigfoot.com].

ao/.com]. Vendors please note:
No tables will be reserved withou t
payment. Prepaid tables will be
held until 9 am. Send payments
wi th an S AS E to the Medina
Hamfest Committee, P.O. Box
452. Medina OH 44258, befo re
May 22nd.
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the Worlds by rebroadcasting itduring the morning
snow.

The original Welles script was used and trans
lated into Portuguese.The slation issued a warn
ing at 7 a.m., announcing their intention to
broadcast the radio play. But when the play be
gan an hour later at B a.m., panic erupted.

The stationbroadcast the landing of a UFO at
Patmela, and the bulletins said thai the Martians
had set oft in the direction of the capital (Lisbon)
and that military forces sent to stop them had
proved powerless.

The program's producer said the radio station
was inundated with calls lrom hlnlreds 01 panick·
ng people demanding to know what wasgoingon.

The 7 a.m. warningprovedworthlessbecause
not everyone is listening 10 the radio that early.
Some callers said they hadNed their workplaces.
Others with health problemscomplained that their
health had deteriorated on news of the Martian
Invasion.

One of the organizers 01 the broadcast said,
"One hundred years alter the invention of the
radio, there are slill people who will believe any
thing.- ...

All this goes to prove that even sixty years later,
some people in radio [us! never seem to learn.

Tnx and a -run lor your life!" to Q-News, cour
tesy 01 Newsine,BiI Paslemak WA6ITF, editor. flJ

QRH
conunuea from page 39

Jerry Skyw",a",-Ik"'e'-Cr _

via World Radio, via The Independent Bohemian
(FLl, KD4VBI, editor, [kd4vbi @juno.com].

Amateur radio ccerators have been erecting
antennas since the earl iest days of radio. So.
perhaps it is apropos that it would be an ama
leur radio operator-pulting up another set of
anlennas-who would help to write a new chapter
in space communications.

The ham radio operator isJerryRoss N5SCW.
He was part of the all-ham crew that new mis
sion STS-37 in the earty 1990s. And now, Jerry
was one of two astronauts who ventured out on
a spacewalk on Wednesday, December 9th, to
attach the antennas to the first United States
section of the international space station. The
module is called Unity.

This was the second 01three excursions oct
side the shuttle Endeavour lor Ross and James
Newman in less than a week. They completed
inslall ing Iwo l00·pound antennas on Unity at
about the three-and-one-half-hours point of a
planned seven-hour specewetk. They then suc
cessfully pried open a stuck antenna on the

Russian-built Zarya space station module. f------------ ------1
Even with the antenna repair, the spacewalk

was not nearly as diHicult as the one on Monday,
December 7th . During that excursion, Ross and
Newman hooked up forty electrical connections
between Zarya and Unify. This essentially tied
the two together as the first stages of the ISS.

But the antennas that Ross and Newman in
stalled outside of the Unity module may be just
as important. They are part of an e'etorate com
munications system between Unity and NASA's
Mission Control. Once activated, the system will
provide a direct, virtually uninterrupted commu-
nications link between the two without having to
rely on Russian ground stations lor relay.

Rounding out the mission, Ross and Newman
also took a third spacewalk and checked OUI the
new space station. And typical of ham radio op
eration, they kicked those stuck antennas- free
ingthem for future work when Russianspacecraft
come in to dock.

All ofthistotaled seven spacewalks lor N5SCW
duri1g his la-year career as an astronaut. That's
the most spacewalks by any American.

Tnx and a flip of the helmet visor to News/ina,
Bill Pasternak WA6ITF, editor.

War of the Worlds
Call il life imitating art last year. When a Por

tuguese radio station decided to repeat Orson
Welles' famous Warof the Worlds broadcast, the
results were predictable. Graham Kemp VK4BB
01 Q-News reported on the Martians taking on
Ijsbcn:

... On Friday, October 30th, radio station
Anlena 3, in Lisbon, celebrated the 60th anni
versary 01the Orson Welles radio drama War of
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WD!\.f'? That's wavelength
d iv ision multiplexing and it 's
increas ing the anility of fiber
optic systems to where one fi
her will be able to deliver the
entire co ntents o f the Library
of Congress in o ne second,
As systems like thi s are
brough t o n line, not just to
communications cen ters, but
into homes. the cost of com
municating will be inconse
quenti a l. We' re talking about
being able to req ues t any
movie or old T V program
when we want it.

The possibilities are mind
boggli ng . Many low-budget
movies which have disap
peared can he made available,
including a wealth of 16mm
films. I used 10 go to Cinema
16 in New York, where they
showell some superb films
that people would love to see.
if they were avail able and
there was some way to know
about them.

An old budd y of mi ne .
WA3YQY (he used tn be
W2~IKO whe n we were in
high school). is busy putting
his 35mm slides into video
programs. complete with com
men tary. a la the Civil War
series on PBS. I'd love to sec
persona l travelogue slides or
videos done by people who
have visited places I' d like to
sec - like those coun tr ies in
West Africa. fo r instance .

Fifteen years ago I got an
inside look at a service being
pio neered in England where
homes were wired with cable
and the customers could re
q uest any movie they wanted
when they wanted it. T he sys
tem also provided for shop
ping, too, with customers able
to req uest video information
on a wide va riety of products .

The Internet is getting close
to thi s . so it won't be long he
fore we' ll be able to sec a
munufncturcr's demonstration
and sa les pi tch fo r almost any
product (or service), and then
be able to price shop for a
supplier. Eventually this ap
proach could elimi nate most o f
the midd lemen now needed
- like sales reps. dist ributors
and even retailers. Manufactur
ers could almost all sell direct.
Maybe this is a good time to
stan selling any stocks you
have in distributing companies.

while our old-timers arc
busy doing thei r very best to
kill what 's le ft o f amateur ra
dio with their insistence on
maintaining the code barrier to
a license. techno logy is leaving
o ur bobby so far behind that
we 're more like an tique col
lec tors that technolog ists .

Have you been reading ab out

Wah-Up Call

lishmentarianism. bUI I'll bet
yo u've never given much
though t about what it means.
If you think about it. it means
someone who is opposed to
anyone who is opposed to the
establishment.

Like ) 'OU and everyone else ,
I was taught to believe in the
establishment. We're taugh t
thi s by our families . schoo ls
and the media. It then came
as quite a shock to me to find
that in every case, as ( looked
into what the establishment
was doing, I found it was
phony.

Down through the years I' ve
known quite a few of the
ARRL direc tors perso nally, I
can't remember allY who did
not ho ld the local ARRL
members in contempt. One o f
the directors. many years ago,
made the m istake of send ing
letters to the other directo rs
telli ng what he and they were
thinking . Copies of his letters
go t around, wi th some bei ng
se nt to me . T he se were the
infamous DoyIe le tters.

As I understood it. Doyle
was the midwest director and
he'd made his money as a war
profiteer. He was blu nt about
how stupid he thought most
o f the ARRL members were,
and he put in writing that
Budlong. the General xtan
agcr, had no problem maki ng
sure that the di rec tors he
wanted would get elected. and
none other. He expressed his
annoyance when the Louisiana
members elec ted a "Hymic"
lawyer as their director.

A fe w years later multi-mil
lionaire Man Kahn W2KR
bought his way in as the
Hudson Division d irector b)'
sending leiters to all of the
Hudson Di vision hams. He
quickly engi neered the tiring
o f B udlong and took over
running the League by proxy
from his director' s pos ition.

of thousands of jobs to prevent
glo bal warming , Wh at you're
not seeing mu ch o f arc the
reports from scie ntists who
arc culline the whole thing a
bunch o f unsubstantiated po
litical hogwash.

Then there ' s a petition that
says. "T here is no convinci ng
sc ient ific evidence that the hu
man release of carton dioxide.
methane, or other greenhouse
gases is causing (or will in
the fo reseeable future cause )
catastrop hic hea ting of the
Earth's a tmosphere and dis
ruption of the Earth's climate,
Moreover. there is substantia l
scien tific evidence that in
creases in atmospheric carbon
dioxide produce many bencfi
cial effects on the natural plant
and animal environments of
the Eart h."

Did this come from some
PR agency or anti-environ
mentalists '! No. it's a petition
signed by nearly 17,000 US
scien tist s, most tra ined in the
fie lds of physics , cli mate sci 
ence, chemistry, biology'. or
biochemistry. They point out
that there is no basis for be
lieving that human activity is
leading to global warmi ng .

T his is d isturbing news fo r
the bad news bean•. The me
dia, as you well know. ha ve
found that bad news sells pa
pers. so they've developed
the ir ski ll for find ing and ex
aggerating bad news, whether
it' s accurate or no t.

More than 100 leading eli 
matologi s ts have denounced
last year 's Kyoto treaty as.
"dangerously simplistic, qu ite
ine ffective. and economically
destructive,"

This is another case where
po liticians have their own
agenda. and are runn ing rough
shod over scientists. It wa...n't
very long ago that a vocal few
alarmists got the media busy
scaring us about global (,"001

ing . They were wrong then
and they' re wrong again, Rig
surprise.

Global Baloney
The term "loyal" suggests

unquestion ing subserv ience.
And that's what I' ve run into

The media . led by Veep with loyal League members.
Gore, arc insisting that we Yo u've probably heard about
spend hundreds of billions of the longest word in the En
doll ars ami sacrtflcc hundreds glish language, antidisestab
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NEUER SRY DIE
conrmucdjtom paqe 4

grow up and he workers '!
Ditto your grundkids? All. es
sentially. members o f a giant
ant colony or beehive?

Well. go lly. we have to
work for a living, don ' t we'!
Sure, but we don't have to
work for someone else all o ur
lives. If vou have ..'o ur own
company: you can ' work for
yourself. It's bad enough that ,
by the time you co unt up all
the taxes. you 're working al
most hal f of your life for the
govemrrent - so Congress and
your state legislature can have
a ball spending our money.

But. if you have yo ur own
company, you set your hours
- you set your pay - you
set your vacatio ns. And if you
make your com pany one that
does busi ness worldw ide, you
can traw l anvwhere YOU want,

• •
too. 73 magazine has sub
scribers in over 200 coun
tries, so anywhere I go I have
friends and a group anx ious
to show me around and listen
to me ta lk.

A few weeks ago Sherry
and I took oIT a fe w days and
visited Iceland. The hams there
couldn' t have been more
friendl y. But it's tha t way
everywhere I've been.

When I was interested in
Ita lian greyhounds I naturally
started a small maga/i ne o n
the subject. and that led me to
visit Ita lian greyhound lovers
all around the US. in En
gland , S\...cden. and seve ral
other countries . It was the
same whe n I started pu blish
ing co mpUier magazines 
they even paid my way to
South A frica to address a
computer confere nce there !
And I gave talks on comput
ers in many o ther coun tries
on all continents.

My book. the Secret Guide
to Wealth. explains how you
ca n get other people 10 pay
yo u to learn what you need to
know to run your own busi
ness. Or you can be another
ant in the colony.
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best to add st ill another foot
to our heigh t.

But ho w about making us
smaller? Plait makes a very .
good case for this, pointing out
that our ancestors were much
smaller (remember Lucie"). If
we cut back to three-foo t
people we'd he able to ha ve
much smaller cars that wo uld
use less fue l, have homes an
eighth the current size, and
need to grow an eighth as
much food.

T hat's right, an eighth!
Think ubout it. If you take a
tw o-foot cube and take a one
foo t cube out of it, you 've
still seven one-foot cubes left.

And smaller is stronger. An
ant can lift 15 times its own
weight. And run with it.

We could li t eight times as
many people into planes. And
trains, if we're still using ' em,

The booklet (25 pages) is a
fun read and makes sense. lt's
$4 fro m Piau M onfort, 50
Haskell Road. Westport ME
Q.l57K.

If you' ve visi ted the May
flower you 've been surprised
at how small the bunks were,
Well. they fit the people in
those days. Ditto if yo u've
seen the beds in the old castles.
People were shorter, Rand y
Newman notwithstanding.

With three- foot people our
compact cars could really be
compac t! Our computer key
boards would be smaller,
houses IIl-siLe, and our food
supply would go eight times
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4- Dial

Platt Monfort has self-pub
lished a deligh tful linlc hook,
Evolution - The Next Step.
In it he po ints out that man
kind ha s grow n a 1'001 in the
last 150 years, and with the
need for eve n bigger basket
ball players, we 're doing our

radio , or TV set. Keep'em at
least six feet away from your
bed. The worst EMF o ffenders
arc electric bl ankets. It ' s no
wonder researchers have tied
cancer, birth defects, and mis
carriages to them.

The light during nighttime
bathroom trips can interrupt
your mclatonl c prod uction.
You ' ll do better if yo u can
use a small nigh t light so you
won 't have to tum on the
regular light. One of those
tiny wall lights that turn on
when the ligh ts go o ff and
make it so yo u can walk
around ,

If you know someone who
is hard to get along with ,
sleeps far too many hours a
night , and is depressed and
tired , you might see if they
are s leeping with a room ligh t
o n or a TV. I know this
sounds crazy, hut there are a
few people who leave the ir
T V on all night and somehow
manage to s leep (fitfully)
through the light and no ise .
These are generally not pleas
ant people to he around or
deal wi th.

Smaller Is Better!

~Ielalonic

o f anyone I want to talk with
that badly.

Wit h the ove rhead of all
those satelli tes, it' s no won
der the se rvice is expensive.
It costs a bazillion to put
them up there , plus all the
earth stations to link them.
US calls are forwarded to
Arizona, where a computer
makes sure yo ur bill has been
paid before forwardi ng your
call. usually through a fiber
optic cable, to the city you ' re
calling .

It ' ll he a while before little
problems such as taking the
phone through customs o f
some countries is worked out.
as well as the telephoning
costs frum different countries.

Hut the vo ice quality is su
perb, so that 's a plus. J im
1I0 ng KA8ZGP had a beta
unit wi th him at Aspen, so I
was able to talk righ t fro m the
ski slopes in Aspen to my
friend Rob Burr in Coral
Gables as a test with a beauti
full y clear connection. WelL
there' s a slig ht delay d ue to
the di stance to and from the
satelli tes. A fraction o f a sec
ond, but it ta kes getti ng used
to . It reminded me of the
many ham satelli te contacts I
made .

Reader Ro n N2ARQ sent
me some interesting data o n
melatonin via a doctor news
letter. Recent research has
sho wn that the body 's ability
to make melato nin is ve ry im- i-- --- - - - - - - - - - - - - - - - - - - - 
portant to its health and tha t
supplements, whi lc hel pful.
are not nearly as effective. So
what can you do to keep your
body genera ting melaton in?
One im portant fac tor is keep
ing you r bedroom dark, Even
a short exposure to light stops
mclatonic production . And it
isn 't just your eyes that sense
light Researchers have shown
that the back o f the knee is al
most as sensitive to light as
your eyes.

We ll, we know that rabbits
are able to sense changes in
light with some sort of sensing
system o n the back of their
neck, so that isn' t really sur
pnsmg.

Another melatonic stopper
is EMFs from a nearby clock,

Hon g Kong

Having visited Hong Kong
many times, and hav ing some
good frie nds living there, I
tend to pay more attention to
news about the ci ty than you
migh t. It should be no sur
prise that despite promises
and agreements, China has
been slowly taking away free
dom from the people , A new
move could seriously under
mine Hong Kong's future.
The government has recently
stopped teaching in Engl ish
in all but [00 se lec ted
schools. Since the main fu
ture o f business is in high
technology, and since English
is the only true internatio nal
technology language, this move
could severely ho bble Hong
Kong' s coming generation of
engineers and technicians.

Hong Kong' s main com
petitor is Si ngapore, but Ind ia
is coming up fast with an
abundance of well educated
engi neers who can speak and
write excellent English ,

Many of the bulkier and
heavier products wi ll have to
he delivered from local ware
houses, hut there won't he the
overhead o f an expensive
storefront, salesmen, manage
ment, and retail advertis ing,

Meanwhile, we amateurs are
speeding along at 13 words per
minute . Snore ,

Irid ium

Iridium 's 66 sate llites are
beginni ng to be use d, but I
suspect there arc some seri
ous problems wi th the system
which may not be revealed ,
Like what? Like the problem
of getting a line-of-si gh t shot
at the sa tellites when you ' re
in a city full of tall bu ildi ngs.
Which is where most cell
pho ne users seem to be.
Iridium's CEO says that 85%
of Iridium calls arc completed.
They're aiming at soo n having
9K% of them completed ,

Well, I suppose if you 're a
frequent visitor to the Austra
lian outback this service could
he handy.

Th is stuff isn 't cheap, a t
least not ye t. The phone costs
$3.395, plus a $69 a mon th
service charge, and $2 to $7 a
minute for calls. I ca n' I th ink
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The Best and Br ightest?

practiced every day. sta rt ing
al 6 A M . What a grea t wake
up system.

A few days later I started
school at the Bliss Elec trical
School in Tacoma Park , Mary
land. whi ch was on the out
skirts of w ashington. Three
months la ter I grad uated. top
in my class . Well. the course
was superb and a lot of fun.
From there I op ted for the Ra
dio Materi e l School on Trea
sure Island in San Franci sco.

T his schoo l. too . was in
credib le ! Si x months later I
graduated as an RU /c. T hen I
had o ne o f the biggest deci
sions o f my life to make ...
should I call Commander
Bourne to cut o rders transfer
ring me to his research lab or
should I j oin the fleet. And
tha t' s a great story which I' ll
tell yo u about so me time.

When I tell people that my
inte rest in amateur radio has
brought me a lifeti me of ad
venture. l'm not exaggerating.

Con tinued on page 61

A note from reader Guy Tan
ner pointed out (hat each new
president is so bad that we tend
to forge t j ust how terrible hi ...
predecessor was.

I hope no o ne will arg ue
with me that o ur politica l sys
tem has not done much of a
j ob o f e lec ting the best and
brightest o f peop le. We were
pretty happy with Reagan. the
fi rst movie star we'd ever
elec ted. He did a nice job o f
playing president. But beyond
that we've generally made the
best we could of lousy choices.

I never shared the enthusi 
asm for Roo sevelt. I liked
Truman and Ike. but dis
trusted N ixon from the begin
ning. Kennedy was a nice
chap. but I thought he was in
way over his head with the
job. Johnson'! Ugh. Ford?
Har-de-har. C arter? G ive me
a break! Bush? What is the
matter with o ur polit ical sys
tem. anyway'! Ho w did that
turkey get elected? Cl inton'!
No comment. Perot? Good
grief. what a c hoice we had!

I suspect that smart people
know better than 10 get into
politics. Fmm the co ngressmen

Tom Jo nes. a L I. Com
mander in the Naval Reserve.
who had been working for
my fat her o n American Ex
port Airli nes. was called back
tor active duty in Wash ington
when World War II sta rted.
So. when I decided it might
he wiser for me to enlist than
wait to be drafted, I called
Tom and asked his advice. He
knew about my amate ur radio
background. so he arranged an
interview fo r me with Com
mander Bourne at the Naval
Research Labs in Anticoxtia.
Virginia, just across the river
from w ashington.

Bourne .....as favorably im
pressed and arranged for me
to be induc ted into the Navy
in Wash ington and then fo r
me to go through the Navy' s
nine-month radar school course
so I co uld come up to speed
o n all the class ified elec tro nic
deve lopments .

After being inducted as a
Radio Technic ian 3rd Class
they took me to {he w ashing
ton DC Navy Yard. where
they exp lained that since they
.....e re out o f uniforms right
the n I sho uld come back in
two weeks. Well . this was
right before Christmas. so I' d
be able to spend the hol idays
with my fo lks in New York.
Great !

T hey gave me leave papers
which said that I was exempt
from the la w which required
all se rvice personnel to wear
uni forms when in public.

C ut 10 my grand mother and
I C hrist mas shopping in New
York and stopping at a gypsy
tea room o n Fifth Avenue for
lunch . After lunch a gypsy
came over and looked at the tea
leaves left in my cup and was
puzz led. She sa id she saw me
being in the military. even
though I .....as in civvies. She
sa id that a T J had recently had
a big influence on my life and
that I would soon be joining
man y ot hers. going into a
large building where I would
come out with top honors.

Because I had always j ust
sq ueaked by in sc hool this
didn 't make a lot of sense to
me. Bu t she was right. When
I returned from leave I got a
pile of il l- fitti ng blues and a
bunk in the barracks right be
low .....here the Navy band

Sims. Thi s st uff is real. It' s
happening.

The hook. by Gran ite Pub
lishing. Box 1429. Columbus
NC 28722 . ISBN 1-8931 83
02·5 . is a $ 19 232-page pa
perback. It has a sec tion of
col or photographs o f implant
removals and e lec tron photo
micrographs of the imp lants.
These implants were disco v
ered by acc ident through x
rays taken for other reasons
and they' ve been fo und be
hind an car. in a toe . a j aw.
and so 011 . lr's a fascinating
story.

So what's going o n with all
this a lien abduction stuff "
Well. some time ago I re
viewed Jacobs' The Threat 
The Secret Alien Agenda for
yo u. 11 explains what the
al iens really want. and how
they plan to ge t it. This book
was the result of hu nd reds o f
interviews with abductees.
mostly regressed under hy p
nosis . Their stories were re
markahlv consistent. once thcv- .
we re enabled to recall the ir
abduction experiences.

Dr. Lcir's hook sho ws tha t
there is now phy s ical proo f
tha t something strange is go
ine on . No. we don' t vet un
J erstand the technology used
in the implants. but then if a
Pentium chip had been sent
hack in time j ust a fe w years
the resources of the whole
wor ld wouldn ' t have been able
to either understand what it
was or to how to replicate it.

Most of the abduct ions in
volvo the "greys:' which ap
pare ntly are some kind of
bio logical robot. They com
municate with abductees men
tally and arc able to pass
through wa lls . win dows and
doors . to 11y through the air.
and also enable abducrccs to
do the same. Weird stuff.
Well. I 'm not going to try and
g ive yo u all the de tails that
have been fou nd by research
ers so far c-c I'm just trying to
get you to sta rt reading so
you can lind out for yoursel f
what's known so far.

farther. Hey. Munchkin Land'

Alien Implants

UFOs. a lie n abductions.
c rop circles. and other such
rnumbo-jumbo tabloid crapola
have many people in denial.
Most o f the stuff I' ve seen on
TV has been sensat ionalized
and seems more aimed at
discreditin .. what's going o nc _

than infor ming us. To get more
reliable information you re
a lly have to be able (0 read. a
skill that 's no longer being
taueht in our schools and
which seems by most peop le
to be cons idered po ssibly
sa tanic.

In the hopes that there are
still some people who arc in
te rested in being informed.
I' ve been rev iew ing books
I've fo und to be reliable on
these o ffbeat subjec ts .. . in
the hopes that I can convince
a t least a few people to in 
form themselves beyond the
TV and tablo id fare .

It takes a pathological skcp
tic to remain unconvinccd that
there are thousands of people
who have had alien abduc tio n
ex perie nces . Professor Mack .
the Pulit zer Prize- winning
Harvard psychiatrist . reported
in Abduction - Human EII
counters With Aliens on his
research into the subject. But
I couldn' t ge t you 10 spend $7
for the pocket hook ed ition.
Or to spend $5 for Whitley
Striebers Communion. the
story o f his many alien en
counters. Is it that people arc
too cheap to spend the five
bucks. or too busy watching
Rosenrme and Jerry Springer '?
Or ba ll ga mes '! W hat an
incredi ble waste of time !

So what brought on th is
unprovoked attack on your
smug complacency'! Yeah. I' ve
just read another hook you
should read. but probably
won ' I. It provoked me.

The hook . The A liens and
the S("(/lpel by D r. Roger Leir
- subtit led. "Scientifi c Proof
of Extraterrestria l Implants in
Humans" - is a narrati vc ac
count of Dr. Leir"s experi ence Tea Lea ves
in removing implant... from
abducrccs . I' ve seen some You don't '>L'C man)' gypsy
video of implan t re movals by fortunetcllc rs these days. I still
Dr. Leir. and I've tal ked with rem ember my first tea leaf
the chap who's worked with reading. Le t me tell you about
him on the proj ect. Dcrre l it.
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Barter 'n' Buy
Tum your old ham and computer gear into cash now. Sure, you can
wait for a hamfest to try and dump it, but you know you'll get a far
more realistic price if you have it out where 100,000 active ham po
tential buyers can see it, rather than the few hundred local hams who
come by a flea market table . Check your attic, garage, cellar and
doset shelves and get cash for your ham and computer gear before
irs 100 old to sell . You know you're nol going 10 use it again, so why
leave it for your widow 10 throw out? Thai stuff isn't getting any
younger!
The 73 Flea Market, Barter 'n' BUY, costs you peanuts (almost}
comes to 35 cents a word for individual (noncommercial!) ads and
$1.00 a word for commercial ads. Don't plan on telling a long story.
Use abbreviations, cram it in. But be honest. There are plenty of
hams who love 10 fix things, so if it doesn't work, say so.
Make your list, count the words , including your can. address and phone
number. Include a check or your credit card number and expiration. If
you're placing a commercial ad, include an additional poone number,
separate from your ad .
This is a monthly magazine , not a daily newspaper, so figure a couple
months before the action starts: then be prepared. II you get too many
cal ls, you priced it low. If you don't get many call s, too high.
So get busy. Blow the dust off, check everything out, make sure it still
works righ l and maybe you can help make a ham newcomer or re
tired old timer happy with that rig you're not using now. Or you might
get busy on your computer and put together a list of small gear/parts
to send to trose interested?

Send you r ads a nd payment to : 73 .Uaga:.i" e. Barter ' n'
Buy, 70 Hancock Rd. Peterborough ~H 03-158 and get set
for the phone calls, T he deadline for the August 1999 clas
sified ad section is JUlie 10. 1999.

Wanted: ICOM 1C·970. Must be in
mint condition, non smoker. Also
IookIllQ fo( ee 101l0wlllQ lCQM sales
brochures: IC·275, 575. 375 and
970. Randy Ballard N5WV, (903)
687-3002. BNB75

andel(ploring latestcontroversial con
dusions on their relationship to a lri
fled IieId theory. To order. seod check
or money ower fo( $16.95 to: Arnen.
can SCience Innovations, PO Box 155,
Clarington OH 43915. Web site for
other products [http://www. asi_2000.
com]. BNB100

TEL EGRAPH CO LLECTO R' S
PRICE GUIDE: 250 pictures/prices.
$12 postpaid. ARTIFAX BOOKS. aox
88 , Maynan::! MA 01754. Telegraph
Museum: [http://wItp.comj. BNB1 13

ASTRON power supply, brand-new
w/warranty, RS20M $99, RS35M
$1 45, RSSOM $209 . RS70M $249.
AVT. Call for cmer models. (62 6)
286-0 118. BNB4t 1

Wanted : ICOM UX-R96 and UX97
plug-in modules for an ICOM 970.
Randy Ballard N5WV, (903) 687
3002. BNB1 75

Electric ity, Magnetism, Gravity,
The Big Bang. New explanalion of
basic forces of nature in lI1is 91-page
book covering earty scientifIC theories

NEUER SRY DIE
cOlltiIHwdjrom page 6 0

HEATH COMPANY is selling photo
copies of most Heathkit manuals.
Only authorized source for copyright
manuals. Phone: (616) 925·5899.
8-4 ET. BNB964

water. even a not very pcrccp
ti ve person migh t wonder how
come the released Starr report
d idn' t mention this. TItis will, I
vu..pect. be the other shoe to
drop.

Between the leak.s and White
House spmmcistcrs, anyone
can he forgiven for be ing con
fused about the W hitewater
mess. Maybe I can clarify it
for you.

Thi s all started back in Ar
kan sas where the Clinrons
were partners with Jim and Su
san ~kDougal in the White
water Development Corpora
tion. T he accounts were kept
in the Madi son Guarantee
Savings & Loan . run by Jim
:McDo ugal. with Hillary cu-.
ton as an attorney. When fed
eral ba nk examiners checked
Madison they te stified that it
was a "po litically corrupt in
st itu tio n that routed million s
o f do llars to po litically con
nected Arkansan s ." The re
port ci ted wire fraud. illegal
campaign contri butions, ern
bczzlemcnt. money launder
ing. falsification (If loan record..
and board minutes. e tc. The
FDIC had to cover over 560
million that was looted.

Part of the money stolen by
McDougal and Hillary went
to Bill Cli nton ' s campaign
acco unt.

The reason a special pros
ecutor had to be called in was
the cbsmxuon of investigations
at both the stale and federallevels
by the Ctintons. the same pattern

S ince the Ken neth Starr in- we' ve SCt-'t1 repeated with Bill's
vcsrigation started with white- sex scandals. m

73 Amateur Radio Today • May 1999 61

I' ve known. that rule fits . It's
like tryi ng to find a good
teacher. Whe n it's (he bottom
20% of the high school
grad uating classes that go to
cd schoo ls so they can get a
license to join the teacher 's
union and never have to
worry about getting fired . the
likelihood o f a smart teacher
managing (0 survive the sys
tem is minuscule . It wasn't as
bad 60 years ago when I we nt
to school. yet in my 17 years
o f sc hool I had exact ly two
good teac hers - one in high
school (art), and one in co llege
(accounting) .

Sigh. if I could j ust convince
you to get as many people as
you can 10 Never Re-elect Any
one (NRA). we'd go a lo ng
way toward solvi ng the cam
paign fi nancing mess, and
we'd soo n get rid of profcs
sional politic ians. If we lose a
few good ones along with the
crooks. it-s a sustainable loss.

Thc system is obviously not
going to fix itself. The fox es
arc running thc chicken coop,
so it 's up to the public to tak e
its eyes off Jerry Springer and
ball games long eno ug h to
change things.

Bush was a crummy presi 
dent, but he wasn' t as bad as
Clinton.

The Other Shoe

Great New Reference Manual wilh
over 100 pgs 01 PIS. transistor. radio,
op-amp. antenna designs, coil wind
ng tables.ec seedetails at I__.coo,
nett·I'IOI1TleVndel(.htm]()(send dleck
or M,O. lor $19.95 + 52.00 P&H to
RMTEngineering.6863 Buffham Ad..
Seville OH 44273. BNB202

METHOD TO LEARN MORSE
CODE FAST AND WITHOUT
HAN GUPS Joha n N3RF. Send
$1 .00 & SASE. SVANHOLM RE·
SEARCH LABORATORIES, P.O.
Box8 1, Washington DC 20044 USA.

BNB421

WANTED: High capacity 12 volt so
lar panels for repeater. [kk4ww@
fairs.org) or (540) 763-2321.

BNB2630

aSL CARDS. Basic Styles; Black
and While and Color Picture Cards;
Custom Printed. Send 2 stamps for
samples and literature. RAUM'S,
8617 Orehan::! Rd., Coopersburg PA
18036. Phone or FAX (215) 679
7238. BNB519

COLLOIDA L SILVER GENERA·
TORI Why buy a "box of batteries'
lorhundreds of dollars? Curreo1 regu
lated, AC powered. fully assembled
with '12 AWG silver electrodes ,
$74.50. Same, but DC powered,
$54,SQ.Add $2.50 shipping. Thomas
Miller, 314 South 9th Street, Rich
mond IN 47374. BNB342

President Clinton probably doesn't
have a copy 01 Tormers ElecrroniCS
Bench Reference but you should.
check it out at [www.ohio.neU
_rto rmeUindex .htm]-over 100
pages of circuits, tables, RF design
intcrmeucn, sources. etc.

DFjr direction finder and MicroPLL
programmable transmitter (formerly
Agre lo) are now back under new
management! Check exciting new
accessories and upgrades. Order
online at www.swssec.com or call
SWS Security at 410·879-4035 (9-5
ETl . BNB220

RF TRAN SI STORS TUB ES
2SC28 79 , 2SC1971, 2SC1972 ,
MRF247 , MRF455 , MB87 19,
2SC1307, 2SC2029, MRF454 ,
2SC3133, 4CX250B , 12006,
6KG6A, etc. WESTGATE, 1 (800)
21 3-4563. BNB6000

BNB530

Cash for Collins: Buy any Collins
Equipment. Leo KJ6HI. Tel.lFAX
(310) 670-6969 . [radiOleo@ earthlink.
net] BNB425

MA HLON LOOMIS, INVENTOR OF
RADIO, by Thomas Appleby (copy
right 1967). second printing avail
able trom JOHAN K.V. SVANHOLM
N3RF, SVANHOLM RESEARCH
LABORATORIES , P.O . BO l( 81,
Washington DC 20044. Please send
$25.00 donation with $5.00 for S&H.

BN B420

•



Hum~ 62 on y"'" FHdbM:1t c.r1

PROPRGRTION May 1999

SUN MDN TUE WED THU FAI SAT

Jim Gray W1 XUI7 1 VP·PIO
21 0 E Cha teau Circle

IPayson AZ 85541
1
2 PIO 3 P·F 4 F 5 F • F-G 7 0 8 0

Wmpeg@ netzone .oom]
9 0 ' 0 0 11 G-F 12 F 13 F·G 14 G-F 15 F

16 F-P 17 P 18 P-F '9 F 20 F-P 21 PJD 22 P

May l st- 3rd arc expected to openings 10 Europe and Africa 123 P 24 P·F 25 F-P 26 P-F 27 F 28 F 29 F·P I
re veal a di sturbed (0) magne tic o n G days. midday path open-

30 P/D 31 VP/D
field and upset to active iono- m gs to S o u t h and Centra l

sphere. re su lting in Very Poo r 10 Ame ric a. and F2 path o penings
Poor (VP-P) HF propagation . to Japan . Au strala..ia. and the
High signa l absorption is e x- Pacific during the afternoon at hemisphere and also to Europe bu t after dark and peakin g
peered o n 80. 40. and 30 meters. your location. OX mows we st should occur after dark and duro around midnight. and again dur-
renderin g the bands essentially as the day progresses . ing sunrise hours- lim ited . o f ing the pre-dawn hou rs. yo u

useless during majo r parts of the co urse. by sta tic no ise lev els .
should be able to " work" many

dav 15-17 Meters areas of the world . S hort skip
•• Dayt ime sho rt skip 10 about 350
There cou ld be band "wipe- from I.OOO--2.(x)() mi les or so

outs' on 20 meters and higher
Expe c t good O X paths 10 miles, and beyond 50n mile s will pre vail during the nighttime

during the next few days. with
most areas of the world. with afte r dark . will prevail on G hours . . . hut. as always. it will
e xcellent open ings from the d ays. On 160, no daytime propa- be limited by high static levelson ly weak and watery -sounding
northern hemi sphere to Africa. galion will occ ur d ue to lono- fro m thund e rs to rm a c tivimsignals on po lar paths. Gradual
South Ame rica. and the Paci fi c sp heric abso rption o f signals. wixu» .improvement sho u ld be 1I00ed
during hours o f day lig ht and

o n the -lth and 51h. with good
peaking during loca l afternoon.

(G) propagation condi tions rc-
Good sbon-skip commun icauon

turni ng o n the 71h, and la~tillg
o ver 1.000 miles will occur o n EA STERN UNITED STATES TO:

for about a week .
G days. GMT; 00 ~ ~ .. 00 " ra " " " eo ae

T hereafter. propagation will Al"'SK... 151 17 1&17

be o nly fai r until the 16th and
ARGHITI"" ec eo »., 1~12 101'1 2 1& 11

20 Me t e r s AUSTI'lAU'" 1!li17 »., »., " eo so 15117 "

17th. when the ion osphere will """- "
.,., .,., ec " ' 1)12 11)'12 "

become upset o nce agal n. and Very good DX o penings to all ; ENG~ ec .,., "'., 11)'12 15';17 ' 51 17 ac "IiAWAJI 15111 '"
.,., "'., "'., 11)12 l !of l 1

poor conditions prevail. A slight areas o f the world from sunrise ~,

recovery should last for a d ay th roug h t he early d a rk ne s s JA""'N ec eo eo 1!'>I1 7 15117 1!'>I 17 eo
MEXICO '00' »., "'., ac ac 1!>I17 1!'>I 17 ,..,

or two . Poor and upset condi- hours. T he sig nals will peak an I'!-i IUW INES 1712 0 ,,~

tions are like ly to return he - ho ur or two after sunrise at yo ur ' P\.Jt:ATO RICO "'., "'''' "''''- eoec- ,,~ 10112 1011 2 1!of17 1!li17

tween the 2 hi and the 241h . loca tion. and again during the
RUSSIA (CJ.S.I "'., - ,,~ ,,~

,SO""TH ...~f'lCA, - 10112 1l)' 12 17,'<'0 ,,~ ».,
Only grad ua l Improvement wi ll aft ernoon . Short SKip beyond WEST COAST

take place unt il the 29th. whe n about 700 miles will occur dur- CENTRAL UNITED STATES TO: I
Poor to Very Pour propagatio n ing daytime ho urs. ' ...LASK... 14120 11120 17120 »., a• ., 17120 151 17 1!>I17

is expec ted to return and co n-
"'RGENTlN... 17120 »., 11) ' 2 l Si I7

30-40 Meters Al.lSTRALJ'" »., II) I:! """ ,,~ 15,,' 7

tinuc throu gh the e nd o f thc """- " " »., »., "''' 11)'1 2 11)12 151 17 ,,~

month . -- - "., "'., 151 11 "'''' "
,

Good worldwide OX open- ~.~ • S'17 - - - - "'" 11)'11 12115
Use the cale ndar to plan your

ings fro m s unset to sunrise
.., """ ,,~

best HF operating day s (4 th- JA""'N 1 ~17 ,,~ 20140 - ,,~ !!>i17

shou ld occur on G day s. Noise MEXICO " sc "''' 30/40 17I21l Hll! 2 17120 eo
I 51h. 19 th . und 25 th--28 th) .

le vels (static) will be highe r as I'HILI"PiNES ,,~ »., 17/20 "'" 1!rr17

Look at 6 and 2 meters fo r good PUEATO RlCQ " cc "., "'., ,,~ 1()112 15117 zc
V HF-DX open ings 011 M ay 1M,

spring thunderstorms occur, and A...s51AICJ,S I "'., 151 17 ,,~ "c an depre ss audibility. Short 5O.JTM M RIC'" H~ 1Qt12 '''''' ,,~

22nd. 30th and 31 S1.
sk ip between 100 a nd I.OUO WESTERN UNITED STATES TO:

Band-by-band Fore cast miles will occur during dayl ight '"""" 1!>,'17 15117 ,,~ »., »"
ho u rs. and distances beyond "'RGENTlN'" 10/12 1!1117 ac co eo 15117 10/ 12

for May AUSTR...U'" 1M] 17120 "'., 1Cl' 12

I.noo r ni les at night. CANAL ZONE 17i2 Q "'" eosc »., "'., '" 15117 11)'12 11)12 ,,~

."""-"" ».,
"'~

15<17 15117 ,,~ ac

10-12 Me ters 80-160 Meters .....WAJI ' 5117 "'" "'" "'" 1()'12 11)"12
~, 17.'20 " 17,'20

-~ ' 5117 1!)in 17120 .,'" ".,

Ex pe c t mo rn ing F2 pa t h On 80 . DX to thc so uthern MEXICO ,,~ - "'" »., »., " ISiH 11)12 100'1 2 ".,
F'I'1ILIP" INES , 5117 ,,~ eo so "'., ,,~ 11120

PUERTO RICO 17120 zwac '''''' »., »., '" 1.'>'17 H)112 1(1112 17120

I Say You Saw It In 73! I
I'!USSI'" (C,I.S,) »., '" 15117 eo ,,~

SClU1'H ...FFIlC... " ,,~ 1!'>'17 ,,~ "E.ASTCOAST
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non you need 10 know if you are go
ing on to learn the code at 13 wpm or
20 wpm $5 (l5l
Code Tape (TU ): Once yoo kJHJWthe
COOl' for the letters (T5 ) you can go
immediately to copying I) wpm code
(u, ing m y system ). Th is sho uld only
lake tw o or three days. S5 (T I )
Code Tape n -20): Stan righ t out at
20 wpm and master it III a weekend
for yo ur EXira Class license. S5 (TIO)

C od e Tupe (T 25) : Same dea l. I I
doesn't take any longer 10 handle 25
....pm as it does 1] _Or use the ARRL
system & take six months_55 1l25)
wayne Ta lks .Il l Daj t un :This is a 90
minute tape otrhe talk I' d have given
at the Dayton. if invited. $5 (W I)
Wa,-ne Talks al Tampa: Th is is the
talk I gave Oi l the Tam pa G lohal Sci
ence, conference. I cover cold fusion,
amate ur rad io . hea lth, books you
should read, and so on. S5 (\\'2)
'tufT I d jdiLLwrite, but ,ou nttd.;
~ ,\SA xt cone d Am er ifu : Ren e
makes an air-tig ht case tha t NA SA
faked Ihe xtoon landings. This book
will con vince e ven ,-00. S25 IR I J
Lavt S ke prie of Science : T his is
Re ne ' s book w he re he de bunks a
hunch of ac cepted scientific beliefs -,
such as the ice ages. the Earth being
a magnet. the ~ IO(ln causing the tides,
and ell'. S25 IR2)
Elementa l t;nerlO' S ubsc ri ptio n, I
predict this is going to he the largest
industry in the world in abou t 20-30
yean.They laughed at me when I pre
dieted the personal computer growth
in 1975. PCs are now the third larg
est ind u, try in the world. The eleme n
lOl l energy ground n{)(lr i ~ ~ t i Jl wide
opc:'n, bU!lben Ihat mighl mean giv
ing up ....atc hi ng ball game.> and tal l..
.hows on !he hnob tuhe. $30 for six
i, sue, (EEl. A sample issue i~ $10.
T hrt"e G a llo Talks: A pri ze -winni ng
leacher e xplai ns what's wrong with
American schoo ls and why our kid~

are not being educated. Why arc
Swedi, h yo ungslers, who starl ~c h{)()l

Oi l 7 )"ears of age , leav'ing our kids in
the dust? O ur kids are inlent ionaU"
bei ng dum bed down b)' our f,C hool
sy, lem - lh\' least effective and most
e , !~ns i ve in the world. $5 (K)

--..- -~

Radio Bookshop
70 Ha ncoc k Ro ad, Pelem (lfOu gh , ~H 0 345 8

Silwr W ire: With two 3'" pieces of
heavy pure si lver wire + three 9V bat
tenes lOU can make a thou sand dol
lars .... crth of vilver colloid. Whal do
yo u do with it? It does wha t the anti
bio tic, do, bUI ge nus ca n' t adap t 10
it. Use it 10 get rid of germs on food,
fo r skin fungus. 'loans. and even 10
drink. Read SOllie books on the uSC\ of
SIlver colloid. it's like ma gic. $ 15 (Y)
C1uss icu l :\lu\ k G uide: A lis t of 100
CDs which will provide you with an
outs tanding collection of the fine st
classical music ever w ritte n. This is
what you need to hel p you reduce
' tress , Classica l m usic also ra ises
yuungslers ' IQs, he lps plants gro w
faster. and will make you healthier,
Just waifll you hearselme ofGOLo;chalk 's
fabulous music! S5 (Zl
Rt'Prints of :\ I~' Ed itorial<; from 73.
CorN I: SOof m)" best OlIO-bam oriented
editorial .. from be fore 1997, S5 (f)

Grist II: 50 more choice non-ham
editorials frcnu before 1997. S5 (G )
1997 Ed itor ia ls : 240 pages. 216 edr
rorials d iscussing health. ideas fo r
new businesses. exciting new books
I ' ve d iscovered, ways to cure our
co untry ' s more serio us problems,
flig ht 800. the Oklahoma Ciry bomb
ing, more vtoon madness, and so on,
In three 5 volumes . S I5 10 l
1999 J an-Aug Editerta ls : 188 pages
in lWO $5 volu mes, Hringing you up
to date . 5 10 H')
Ha m -t o-Ha m : -15 of m y ham-on ,
enled edi lo rials. These will help you
hone ul' on ham histo ry, G reat st uff
fo r ham d ub newslell er filler, Yes, of
COUThe tbese are controvers ia l. S5 IQJ
$ 1 M illion Sa l..... \'id t'o: How to gen
erate extra IllilJion in sales using PI{.
This will he onc uf the hest invesl
ment, )"our bu, iness ever made. $43(V)
Ont' Hour C W : Usi ng Ihis sneaky
me lhod even v'owcan learn the MUThe
Code in one hour and pass Iha t dumb
5w pm Tech-P lu, ham test. 55, (CWl
C od e Tape (f5) : This lape will leach
you the leller\, numbers and punClua-

I Same Call I'hont' I
I Addnoss I
I I
I Cil, '-SI.II te-Zip I
I

llOOrm orc:to-~ - PIC' Ien= or oopy _ and nwk rook> .. a:w.t, Ord..- IOW plu> 13 oIh In US.kJCaq I
USS'----,- ,---I Fore1gn oroe'I: SlO sIh ...rfac~ .h ,pp,n" lord 1..,,",', "' hl l al1mlll ".,1) cost · mH~ I ~ood II...... II Al",,",4 "«'i:.l [or dolivtry uctp f<ttc,n.l!loUII" ..., It)' 10grt .- IIfdtn l hlPl"'d Id • da~ or tWO, I

MC/\-'IU for ordrn oYer SIO" UPft _ _

1I Phone orders: 603-92-1-0058 ·800-274-7373 · fa x: 60] ,92-1-860
I Yes ! Put me down for a year of 73 for unly 525 (a Sleal). Canada US$] 2. I
L r2!!ij!n llSS4..:!..2y~a, US~?.!!l. a~\~~ J
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co me catastrophe which wi ll Virtua lly
wipe us a ll out arc right, we- re in
trouble. In this book I explain about
the various disaster scenarios, from
Nostradamus. who says the po les will
soon shift, wip ing out 97% of man
kind, 10 SOli Haba, who ha 'i recently
warned his rouowers 10 get out of Ja 
pan and Au stralia be fore ~ l an:h6I h

this year. The worst pan of these pre,
dictions is the acc uracy record of
some of the ex perts. Will il be a po le
shift, a new ice age, a ma ssive so lar
flare . a comet or as te roid. o r even
Y2K? I'm ge lling ready. how abou t
you? S5 IE)
\\'a , ne"s Subm arine Ad\'en lu""" in
\\'WII : Yes,l ..pent from 1943-19-15
on a submarine, right in the middle
of the war with Japan , We almosr got
sunl se veral times. and twice I was
in the right place Oil the righ l time 10
sa ve Ihe boat. What's it rea lly like to
be de pth charged'! And what', the
dai ly life aboard a submarine like?
There are some very funn y s tories. If
"OU'I\' near ~lobile_ please visit the
Drum. 55 (S)
Imp roving St a le Gev er nmenr: Here
are 2-1 ways thai almost any sta le gov
e r nment can CUI ex pen ses enor
mously, whi le providing far better se'r

vices. I explain how any government
hureau or department can he gu lle n
to cu i ilSexpenses by al lea,t 50% in
Ihree years and do il cooperalively
and enthusiastically, I explain how. 1:1) '

applying a new technology'. the sta te
ca n make it possihl e 10 Ilro vide all
needed services withoul having 10

le\')' till." laxes at all! Read Ihe bool.
ru n for your legislalUI\', and lei'S gel
busy making lhis C\lUIl1T)' work like
it> fo unders wanted il to. Don ' t leave
Ihis for ··solllt'(\ne el se" to do. $5 (LJ
Tra\ el ()iar it"<lo : You can Irav'c! amaz
ingly inexpensiwly - once ) '00 know
the rOlles,Enjoy S herry and m y hud
get \'is its to Europe. Ru ssia. and a
bunch of olher inle res ting places.
Ho w abou l a first class n igh! 10
f> lunich, a rented Audi. d riv'ing 10 v, i..it
Vienna. Krak ow in Puland (and lhe
famous salt minesl , Pr ague. back to
~IUnil'h, and Ihe firsl clas.s n lghl horne
for IWO. all for under SI.OOO. Yes,
w hen you know how you can Iraw l
inexpensivel y. and ,t ill st ay in first
class hOlels. $5 (T)

\\'.a~ ne ·s Cari bbean Ad , 'enlul"t's:
~ loI\' hudgel tra w l siories - where I
visit thc hams and scuba dive mos! of
lhe i, b nds of the Caribbea n. Like the
specia l Liat fare w hich allowed us 10
visil I I countrie~ in 21 da)S, wi th me
d iv'i ng all bUI one of Iht' is la nds,
G uadeloupe. w here the hams kept me
so busy with part ies I didn' t have lime
to di ve . $5 (U)

Here aIT seme of Ihe book., Wa, ne
has wr itten, SOllie can cha nge yuur
life, if \ 'ou ' lI lt't them. If the id ea or
twin~ health. wealthv a nd wi"l' i,- -
ol inle~l to ,ou, , hn1readin~, Ye!>.
, '00 can be a ll thai , but onlJ when
you know the secrets which w ayne
ha....pent a lifet ime uncowr in ll..

The Seeret Guide 10 Health : Yes.
there really is a secret to regaining your
healt h and adding ]U 10 60 years of
healthy living to your life, The ans....er
is simple. but it means making SOHle
'Cry difficult changes. Will , ·OU he
sk iing the slopes of Aspen wuh me
when you're 90 or doddering around
a nursing home? Or pushing up dai 
sies? :"10 . I'm 001 selling an,' hea lth
products. 55 (HJ
The Sec ret (l uide to Wealth: Ju st a,
with health, you'flfind tha t you have
been brainwa..hed by -uie sys tem"
Imc a panem of life that .... i ll keep )'OU
from ever mak ing much money and
having the freedom to travel ami do
what you lI.anl. I ex plam how anyone
can get a dream job with no college.
no resume, and even without any ex 
perience. I explain how yo u can ge t
someone to happi ly pay you to lea rn
what you need 10 know to ..tart yo ur
0 .... n busine..... 55 ( ~ I l

The Secret Guide 10 W h d om : This
is a review of around a hundred books
tha t will help you c hange your life.
x o. I don ' t sell these books. They're
on a wide range of subjects and will
help to make )OU a 'CT)' in tere..ung
person . Wai l'l l you see S\lUle of lhe
ge ms you've missed reading_ $5 IHJ
Cold t"usion tn t'n it'w: This is both
a brief hi,toT)' of cold fu..ion_ ....hic h I
predict will be one o f Ihe largest In

du stries in the wo rhl in the 2 Istl'e n
tU1)', plus a simple explanatiOll of how
and why il ....ods. This new field is
going to generale a whole new bunch
of hillionaires, j us t as th.:: personal
compul.:: r indUSlry di d , S5 (C)
The Hioel« lr ifie r Hand hook : Thi~

explain . 00110 to build or buy' a lillie
e1eclrical gadget tha I can help clean
the bloud of any virus, microhe. !I'lra 
site , fungu, or yea,1. Th e process wa,
discon "red b)' f,C icnlists a l lhe Alhen
Einslein Col lege of ~Iedi cine . pat
enled, and then hushcd up. If , curing
AID S, hcpalitis C, a nd a bunch of
o ther serious illne, ses, The ci rcuit can
be huih for under S20 from the in
slIuClions in Ihe book. S 10 (Al
,\ l tHlndo ll.!!: le: Afte r reading Rene ' s
hook. NASA Moollt'd AIIlt'ri'll, 1 rcad
e\'er)th ing I could find on our ~loon

landings. I w'atched lhe Yid•.'OS,looled
carefull )' Oil the photos, read lhe
astronaughls ' hiographies, and talked
with sOllie of Illy reallers who wo rked
for ~ASA . This book cit es 25 good
reascJQ.. 1belie\'e the whok Apo llo pr0

gram had to hav'e been faked . S5t DJ
:\Iankind ' s t;xtinclion I'red ictions:
If anyone of Ihe e ~pert s who have
wrillen books pred ICting a SOOn-to-



305M Stan<fard low loss cab.
assembly Gold plated SQ.239!
PL·259 connectors.17 . ngtI1
304M Same as 305M,
but 13,5' length

1275 N. Grove Street- Anaheim. Calilornia 92806
(714) 630·4541- (800) 962·2611
Fax: (714) 630·7024 - www.cometantenna.com

Got a new truck? No problem! Thehood or rear
doors are perfect for mounting an antenna. Slide
the mount over thelip. tighten the set screws, am
adjust it to vertical. No holes to drill , the mount is

grounded and installation takes only afew minute
hoose thedeluxe or standard cableassembly in

the length required.

CK·3M5 Oeluxecableassembly
17 . ngth including 17' of RG·
188AAJ for fmj entry trom alip
mount without causing water leak.
wind noise or coax damage
CK·3M Deluxe cable assemb~

same as CK·3M5,but 9'9" tota
.ngth

(oble Assemblies for Lip Mounts

Going mobile is easy with COMET product:
and there are no holes to drill. The rear
doors on VAN's and SUV's are the perfect
place to mount an antenna. Simply lift or
open the rear door, slideyour mount of

,-_--, , choice over the lip, then tighten the set
screws. Soft rubber protects the paint, and

_ , the mount adjusts to vertical. Installation
;::"'" takes only a few minutes. The mount is

grounded,the antenna isabove the roof lin
tor thebest performanceand is still easily
reached if needed. Complete the system b~
adding the standard or deluxe cable

' assembly in the appropriate length.

----~ COMET!

RS-520 Muiji·
adjuslab.lip mount
up to 45" antenna

CQ-5M "Oud<<Iisconnect"
trunk lip mount. Rubber
coasted-tase protects the
vehiclespaint Includes the
CK·3M5 dOuxe cab.
assembly avoding water
leaks or cab. damage when
shuttingthetrunk. Gold·
plated SQ.2391PL·259
connectors.

c

•
Ime GR·5M's smooth
,roundedcorners make
an attractive stainless
steel mount strong
enough to hold the
biggest antennas.

COMET's newest and most unique truck lip mount,
the CQ·5M. Mounts to any trunk lid and adjusts to
vertical with two offset washers. Themount base
supports even the largest dualband or HF antenna,
A) CQ·5M trunk lip mount with COMET SBB·2
2MfiOcm antenna.
B) Qu ick-d isconnect lever releases the antenna and
connector for long term storage in your trunk, to use
acar wash, or theft prevention.
C) The low profile base is the only thing that remains
when the antenna is removed. ready for instant
re-attachment.
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1J..20 B-20NMO · Dual-band 146/446MHz w'toto-cver
Gain & Wave: 146MHz 2.15dBi 112 wave ' 446MHz50dBi 5/8 wave x2 ' Length . 30'"
Conn: B-20 PL-2S918·20NMO NMO ' Max Pwr: SOW
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Tj4Pr1' DSO • Dual-band 146/446MHz wlfold-over ' Includes COMET exclusive theft-resistant lockl
Gam & Wave: 146MHz 2.15dBi 112 wave ' 446MHz 5.5dBI 5/8 lVave x2 - t encm: 39' , Conn: Gold-plated Pl·259 • Max Pwr : 200Wt. ~

~ Z78G . Dual-band 1461446MHz w/fold-over - JncluoesCOMET exclusive men-resistantlock!
146MHz 618 wave 4.5dBi· 446M Hz 5/8 wavex 3 7.2dBi · Length: 62" · Conn: Gold-plated PL-259 ' Max Pwr: 150W

SB~15 ' Tri-band 52/1 46/446MHz w/tcld-over
Gain & Wave: 52MHz OdBi 114 wave ' 146MHz4.5 dBi 6/8 wave · 446MHz 7.2dBi 5/8 wave x3 . Length: 58" Corm: PL·259 · Max Pwr: 120W

._------------====~-
SIB-7 SBB-7NMO . Dual-band 146/446MHz wlfold-over I I '
Gain & Wave: 146MHz 4.5dBI 6/8 wave - 446MHz7.2dBi 5/8 wave x 3 - l ength: 58" • Conn: SaB-7 Pl·259/SaS·7NMO NMO · Max Pwr: lOW

ii!

•••

Jill:il1CA-UHV' HFI6MI2Mf7Ocm Mobile Anlenna40r20r 1 7/1 511 0/612M17OCm ~" 40M ThTU 70cm!
'Gam& Wave: HF·6M 1/4 wave ' 2M 3.4dBi 518 wave - 70cm 2,15dBi 1/2 wave ' VSWR: HF1.6:1or less ' 6M·7Ocm 1.5 1or less ' Length: 6'2' •
Max P¥,r; HF120WSSB · 6M 200W SSBI100W FM • 2MJ7Ocm lQl)W FM • "L-1 4Optional 20M coil ' "L-18 Optional 17M coil
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*.MSG~1 00DC ' Dual-band 146/446MHzw/spring whip and tole-over

Gain &Wave: 146MHz2,15dBi l12 wave ' 446MHz 5.5dBI SIB wave x 2 • length: 39" · Conn: Pl-259 . Max Pwr: 120W

t" ,. ~ ""'''' ",...... - ,ifi ..l.-:-nTi.- ""\\- ', ,,.,',.:" ;": """ :'~'::::'::,_

*. MSG-1100c. Dual-band 1461446MHzw/spring whip and fold-over
Gain & Wave: 146MHz3.5d8il /2 wave - 446MHz 6,OdBi 5/8 wave x2 • l ength: 43" · Conn: PL·259 · MaxPwr: 150W
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