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REP-200 REPEATER
A microprocessor~ontrol1ed repeate r with

full autopatch and many versatile dtmf con
trol features at less than you might

pay for a bare-bones repeater
or controller alonel

Get more features fo r y ou r dollar with our

LOW NOISE RECEIVER PREAMPS

lNG-( ) G.A. FET PREAMPS
STIU. ONLY S59!

• Make your mends sick willi
envyl Work stal ions they don't
even kr.ow are lhere.

• Install one at the antenna and
OYefCCme coax losses,

. A.v~ for 28-30. 46-56. 137· ' 52. 152-1 72. 210-230.
" ()()...f l O, and 800-960 MHz band,.

lNW-( ) ECONOMY PREAMPS
ONLY $29 kit, $44 wired/tested

• Minialure MOSFET Preamp
• Solder tent'linals alloW easy
COrlflecbO" i'lsde f8dW:III .

• AvaiIabht rex 2~5, 35-55, 5$SlO. 90-120. 120- 150.
1~200. 200-270, and 40Q.500 MHz bands.

Hamtronics has the world's

most complete line of mod
ules for making repeaters. In

addition to exciters, pa's, and

receivers. we offer the fol 
lowing controllers.

COR-3. Inexpensive. f1e Kible COR module with timers•
courtesy eeee.audio mixer onty 5491ki!, S71 wit

CWlO. Traditional diode matrilc IO·er klt only $59

CwtD-2. Eprorn-conlrolled rrrer. .. only $54I1<.It, $7. wit

OVR-1 . Record your own voice up to 20 sec. FOf voice
kl Of playing d ub ennounoements. .....•$59/kit, $91 wft

COR.... eo""lele COR and CWI0 aMon 0Ni boan:l, 10
in eprom. low power CMOS only $ll911<it, $149 wit

COR-6. COR with real-voiee ill, l ow power CMOS.
non-volatile memory kit only $99. wit only $149

COR-So IJP control ler w;ttlautopatctl . reverse 8p . phone
remote control. lots of OTMF control functions. al on one
board. as used in REP-200 Repeater U 71 wit

AP-3. Repealer autopatcll . reverse aut~atch. phone
line remote control. Use with 11).2 kit $89

TO-2. Four-digit OTMF decoder/controller, Five latching
on-off functions. tol l call reslrictor kit S7.

TD-4. OTMF controller as above except 0f'Ie on-otf funo.
tion and no tol cal res\rictof. C.m also use for selacbve
caning; mute speakef until someone pages you. _. kit $49

• lat sllli only $1095
• factory aasemblfil still only $1295
so.s.. '''3-17'' , 213-233. "2ll-<ln MHz ~·t2I_ oliogI'et '-lJhor.1
fCC trpo .... ' ..d b _ ••••tiIl __.. 15(1 & ..5(1__

DIgital Voice Recorder Option. Allows message
up to 20 sec, to ba remolely recorded off the air. Play
back at I,l~r request by OTMF command, Of .. a pe riod i
cal voice kl. Of both . Great for making club announee-
menb! only $100.

REP-200c Economy Repeater. Re. t-voiee IO. no
dlmf or autopatch Kit on~ $79-5. w&l $1195

REP-200N Repeater. Wrthout conlroller so you can
uee your own. . Kit only $695. w&1$995

SUBAUDIBLE TONE
ENCODER/DECODER

FM RECEIVERS:
• R100 VHF FM RECEIVERS
Very aensiWe - 0.1S\,lV. Superb
selectivity - both crystal and
ceramic IF filters, ,.100 d6
down al :t12kHz. best available
anywhere. flutter-proof squelch

For 46-54 . 72-76. 140-175, or 216-225 MHz ..
........................................................... kit $121, wit $189

• R144iR220 RCVRS. like R1oo. for 2M or 220 MHz.
wrth helical resonator in front end" ...kit S1 51, wit $219

• R451 FM RCVR. for 42Q..475 MHz. Similar 10 Rl00
above. . k it S1 21. wft $189

• R901 FM RCVR, 902-928MHz $159. wn$219

FM EXCITERS: 2W output, continuous duty

• TA51: for SM. 2M. 220
MHz .. kit S99, wit $169.

• TA451 : for42Q..475 MHz,
... kit $99. wit $169.

• TA901: 1of902-928 "1Hz.
(O.5W out) ...... wIt $169.

VHF & UHF POWER AMPLIFIERS_
Outpullevels from l OW to 100W Starting It S99.

• Convert vhf and uhf signals to/from 10M,
• Even if you don't have a 10M 11g, you can pick up very

good used xmtrs & rcvrt for next to nothing
• ReeeMng OOI"iYet"1erlO (shown aboYe) available for

'r.IOouS segments of 61.4. 2M. 220. end 432 MHz.
• Kits from $49. wiredltest8'd units on~ $99,

t J .. • Xmitting converters (et
.-- .. ~., .. ~ . left) for 2M. 432 MHz,

, ~ .. , ~~., ~ . Kits on~ $89 vhf or

c~~ 1-' -s. _ $99 uhf. .
~ (t #- - . Pgwer amplifieB up to

.. 50W outpul.

Go on • ham eatetllte adventurel Add an
other band for the next contest. Thrill in the
excitement o f building your own gear, and
save a bundle.

No need to 5pend
thou5.lnd. on new
tran sceivers for
each band!

e:» Access all your favorite closed repeat

~ ers with TO-5 CTeSS EncoderJDecoder

Encod" .1 standard sub
audible tones with crystal ac
curacy and convenient DIP
switch selectioo. Compre
hensive manual . Iso $howl
how you can set up a front
p. neI switch to M'Iect be
tween tones for several re
peaters, aeeewer decoder
can be used to mule receive audio and is oplimized for in-
stallation in repeal_ to provide dosed access High

PilSS fi ltef gets rid of annoying bun in ,eceiller. I~~~::=:o:~=::~~;::~~~~=~~•fO.S CTCSS Encoderfl:leeodef Kit __ onty $39 ~

• TD-6 CTCSS EncoderlDeeoder WJredltested S59

- -. 0'$
~- -

-

Join the fun. Get
striking Imlge. dt
rectly lrom the
_ather utellitnl
A very sensitive
wideband 1m receiv·
8f optimized tot"
reception of NOAA APT and Rus. ian Meteor weather
In: images on the 137 MHz band.

The RU9 is lower CO$t and easier to maintain lhan
synthesized units. And rt ill designed from the ground up
for optimum salelrte reoeptJDr1; not just an on-the-$heIf
scanner with a s!lorted-oul IF filterl

e Get time and fre-
~IOEW quency checks
?-,.. without buyWIg

mulbband hf rcvr. Hear solar
activrty repofb anecting radio
propagation. Very sensitive
and selective cryslal con·

trolled Sl,lpertlet. dedicated to Iislening to WNV on 10,000
MHz, Performance rivals the most e>q)el1$ive~
• RWNV Rcvr kit. PCB on~ ,S51
• RWNV Rcvr kit with cab!. spkr. & 12V<lc adapler $89
• RWWI/ Rcvr wit in cabt wrth spkr & adapter ..$129

WWV RECEIVER

~ Our new RWX I. 8 very sensitive and
~ selective Hamtronics· grade receiver
to monitor critical NOAA weather broadcasts.

Excenenl 0.1511" ,en·
s itlvlty prov;des good recep
tion even at d istanc:es of 70
miles or more with suitable
antenna No comparison with
ord;nary consumer radio$l

Autom;lti c: mode provide, etoem walch, alerting you by
unmuting reeeiver and provW:lng an output 10 trip remo!e
eqwpmenl wtIen an alert tooe is broadeast

E... ntial fo r airports. police and fire departments,
CAP, broadcast stat ions. stale and local emergency man
age~ , amateur repealers _ anyone needing a professional
quality receivel . Because of Its reasonable price. it is 11$0
handy for bikei', h ilUM'S , boaters, hunters. farmers - Of

anyone who needs up-to-date wea!tlef no .nd emer·
gency warnings , eveo from distant stations,

Sm..U enough !Of emergency or portable use. it ean
even be powered from a small 9-12V battery when
needed. Crystal controlled for accuracy: all 7 channel.
provided (162.40 10 162.55).

Vou can bvy just the receiver pcb module in kit form or
buy the kit with an attrac:live metal cabinet. AC power
adapter. and built-in speaker. It is also available factory
wiled and lested.
• RWX Rc'il" ki1, PCBonly ,"., , ,$79
• RWX Rcvr k_ vmtl cabWIel, speaker, &.I.e adapler S99
• RWXRcvr~ tl eabIlet "lllhsoe.er&adaoW.._.Sl 39

Finally - A Professional
Quality Receiver to Monitor

Weather Broadcasts!

Covers all nve salellile channels, Sca nner cireurt and
recorder control allow you to aulomahcally eeaech for and
tape signals as sate"rtes pan overhead. even while away

-'-
. R1 39~Kit lm case .$159

• Rl 39 Rte..... Kll Mtl1 case"" AC poMl" adapler ..•._. ~. 1 1 89

• R1 39 R" t lvt r wit in ease wilh AC pcw$I" adapter ,'!39
. lnlemal PC Oemodultlb"eo.d IN Imaging SOftw $289
• Tums1Ie Anlema .._.__. ._...__...._ . S119

• Wealher SaIeMl "'__ o:lbi:d; .__. . ._._._.__,,120

v ._ Calalog on our Web sole

_ hamtrcmcs.ccm

..-ma" Jv@haml rontcSCOm



Super Sr1\1ll, high quality
fully as~ed B&W
CGO TV camera the size
01 an ice cube! PrO'lides excellent pictures in low light (2Iul). or
use 00" IR· I Inlra-Red light source 10 invisii)/y illiminate an
entire room on a p'tch black night! Imagine the ~bililiesu.
bui ld il otc a~e detector,waDclock, lamp. . radio .
Exact same camera thaI's i1 big bl.lCk delec~ ve caaoaes and
stores, Kit rolldes: fully asserribled CCO carrea mule, coo
nectars, interlace PC board kil with proper voltage regLlation
and M~, hook-up delails. even a IT'ini microphone fOf sensi
tive sound, Two models availatlll'l: Wide i¥lgle Lens 3.6rrm12,
adjuslatlll'liocus lens, 92 degree view: PirtJole Lens ~.511ll'J14 ,5 ,

&lJ degee view. The Pinhole Lens isphysically men saner and
provides even greater deplh ollocus. The camera i tse~ is 1.2"
SQuare. The Wide Angle lens is about I " long, Pinhole Lees
about lIZ' , interlace PC board is I" x 2" and uses RCA jacks lor
easy 1l00lHJp 10 VCRs, TVs or cabe runs. Powef required is 9
to 14 VDC@ I SO rnA. ResolutiOn: 380 x350 lees. Instruction
manual contains ideas on l'I'l:lOrl1ing and disguising the Mini
Peeper along wilh info on adding one 01 our TV rraosoner kits
(StICh as tile MTV·7 unit beklw) for wireless tranS/l1lSslon!
Up·l, Wide Angle lens ceo TV CameraOultil •.•• .. . . $169.95
MP·1PH, PiIl'Hole Lens CCD TV Camera Dulfit $189.95

ORDERING INFO: 5allslacOOl1 GlJaranleoo. Examo:1e for 10days, ~ nol
pleased. ,etlJminOIigirlai lormlor refund, AOd $4 95 lor sh""ng. han
ding and ""surance, Orcers under $20, add $3.00. NY res<lef1ts add 7"4
sales \lI• . SOH'1, no COOS Foreign (l«lefS. add 20% lor surtace mall or
useere<)! card and S(leCIfy shlJll)ng metrlOd,

BEY

Atrufy professional
frequerocy synthe

sized FM seec
transmnllf station in
one easy 10 use,
handsome cabjnel.
Most radio stations
require a whole
equipment rack 10C;:::::::::::::::::::::::::::::::..Jho/d an !he features

we've packed into the FM·I 00. Set Irequency easily with the
UpA)ooMl1req Mons andlhe blg LEO digilardISplay. Plus
!here's inP'J1 low pass fl ltenng that gJvesgreal sOllld no manllf
what tile source (no rrore squeals or SWlShlflQ sceos \rom cheap
CD player inputs !) Peak lim:!Il1"s fOf maximum 'p!¥dl' n yOO"
aoolo . without over modulation, LEO Mf!1aph melers for easy
setting of audiO 1e'Ie!s a'ld a buill-in miXef with trike arc line level
inputS. oocres. drive-ins, schools and colleges find the FM-I 00
to be the answer to their IransmttinQ reeds. you wi' too, No one
offers eneese features at ttliS p~1 Kit includes sharp looking
metal cabinet, whipantema and 120 voll AC adapter. Also runs
on 12 volts DC.

We also offer a high power espat version of the FM·IOO ltlal's
IuIIy assemt:>/8d 'MttI one wan of AF power, lor rmles ofprogram
COI'efag8. Th6 eeca I'6fsioo call only be shipped outside lIle
USA, or WIthin tile US if accompaniedby a signed statement/llal
the (lnil will be exported.
FM-1 00, Prolessional Ft.I Stereo Transmiller Kit " • . . . , $299.95
FM-100WT, FuHy Wi re<! High Power FM-l00•. ••••. •. •. $429.95

Dialed phone nLmOOrs,
repeater codes, control
codes. anywhere looch·

lones are used, ~OO' TG·I will decode and store any number ~
hears, A simple hook-up 10 any radio speaker orp/lone hoo is al!
that is required. and sr.ce Ihe TG·I uses a Celllral office quality
decoder and 1Ticr0procesSOf, it wi l decode digits at virtually any
speed! A 256 dig~ roo-volalile rremory stores rlUllters 101100
years· even wilh the power turned off, and an 8 dIgit LEDdisplay
alklws you ro scrol l through anywhere in memory. To make ~ easy
10 pjck out numbers and codes, a dash is inserled between any
group or $91 0111Ullt>ers lIlal were decoded more Ihan 2 seconds
apart. The TG·I runs fromany 7 ro 15 volt DC power source and
is tloth vo"age regutated and crystal control led for the uUimate"
stability, For sland·alone use add our malching case set for a
clean, ploless ionalt~ linished project. We have aTG· I connected
up here al the Ramsey laclO!)' on Ihe FM radio. II'S foo lo see the
phone nurrters that are dialed on the morninll rad'O show!
Although the TG-l req u~es tess than an evetllng to asserrble
(and IS lun to build, too l) ,weoffer the TG·l tuI~ wired and lested
in matching case IOf a special price.
TG- l , Tone Grabber Kil !99.~
CTG1M.aldlin!l.Case Se1for TG-l KL 14.95
TG-l WI, Fully"Wired Tone Grabber witll Case . , , . , , , , . $1 49.95
AC12·5, 12 V'oR DC Wall Plug Adapll!l' . ... .. . .. . . . •. •••$9.95

Decode all that gibberishl This is the
popular descrambillf I scrambler thai \ou've read about ill all the
Scanner and Eleclronic magaznes. he lectmology osec is
~noWl1 as speech mserscn which is compatible with most cord
less phooes and man~ police department systems, hook il up to
scanner speaker terminals and you're in business. Easily CO!lfig
ured IOf any use: IllIke, j re level and speaker OUIpo.MllKJIS are
provided, Also corrmJf1icare " Iotal pri'lacy over telephone or
rad io, tul duplex cceranoi - scramble and unscramble at the
same true. Easy to build, ali~x circuitry contained in new
ccsicm ASIC chip for clear,cesn audio, R(IIlS on 910 15VDC,
RCA phono type jacks. Our marching case set adds a ecper nice
professional fOok to yOO" ~il.

SS,70A, Speedl Descramblefi$cramble!' Kit •••. . . . . . . .$39.95
CSS, Cuslom Matching Case and Knob Set ••• •. •..... $14.95
SS,70AWT, FUI ~ Wired SS,7QA withCase •••• •• . •• . •. •$79.95
AC12-5, 12 VoR DC wall Plug Adapter .... ••••••••••• ••$9.95

Alowercost allemalive to our high penomarce lransrrilters.
OfIm sreat value, tunable over the &\.108 MKz FM tlroadcasl
band, ~nty 01 powef~ our manualgoes intogreat detail 001·
lining aspects of emeooas. transmilling range and the FCC rules
and regulabons. Connects to ani cassette deck, CO player or
mixer and you're OlHhe-aJ, yoo be amazed arue exceptional
audiO qllalityl Runs on intemal9V Mnery Of extemal powef from
51015 vDC. (I' opllonall20 VAC adapter. Add our matching
case and whip all1et1rJ3 set tCli a nice fllllShed look.
FII-lOA, TlIna!)leFM Stereo Transmitter Kit •. •.•.• •. , •$34.95
CFM, Matctling Case and Anlenna set. , , , , , , , , , , , , •••$1 4.95

World's smejest FM transmittllf. see of a sugarcube! Uses
WT (SlII1ace Mount Technology) oevces and rOO eecuet eon
oeose rrcrocecoe, even the battery is inc~ed, We give you
two ~ele sets 01 WT parts 10 anew tOf any errors or
mishaps·build it carefu~y and you've gOC enra SMT parts 10
build another! Audio quality and pick·up is unbel ievable, trans·
nesco raroge up to 300 leet, tunable 10 anywIlere in standard
FM band BSlolOB MHz. 7/B"w x 318'11 x 314'11.
FY.5Micro Ad Wireless Mike Kil . .••. •.••.•.• .. . . . . .$19.95

Super statlll'l, drill lree, 001 aHecled by temperature, mela! or
)'out" body!Frequency is sel by a cryslat in tile 2 meIer Ham
band ot 146.535 MHz. easiy piCked up on any scanner rad'O or
2mew rig. Changing the crystal to put lrequeocyanywhllfe ill
the 140 to 160 MHz range-Q)'slals COSI only live Of six (loUars.
Sensitive electret condensor mi~e picks up whlspefS anywhllfe
in a room and tralISIflI up 10 114 mile. Powered by3 vott Lithium
or pair ot walch batteries which are included Uses the tatesl ill
SMTsurlace mount parts and we even inclu6e a leweXlras In
case you sneeze and loose a parl!
FY-6, Crystal Controlled FMWireless Mike K~ •••• •••• •$39.95
FtUWTFulty Wire<! FIHi . .•... . , . •..• •• ••• ••••• , . $69.95

NId some seroos mece to yOO" signal ,boost power up 10 1
walt over a frequency rallQEl 01100 KHz 10 over 1000 MHzl
Use as a lab amp fOf signal genllfalors, ~us many toreign users
employ the LPA-l to bccstee power 01 thelr FM aeec Irans·
mitters. providing radio service tIlrough an ellbre town. Power
reqLllred: 12to 15 volts DC at 250mA, gain oI38dB at 10 MHz,
10 dB at 1000 MHz. For a neat proiesslOflally ~n islled look., add
the optional malChirg case set.
LPA-1, Power Booster Amplifier Kij .•.• "."",."" ,$3935
CLPA, Match ing Case 5e1 tor LPA-1 Kit. " .•.. •. •. ••.• $14.95
LPA-1WT, Fully Wired LPA·l with Case •• •• •• .•. •. •• .• $'9935

Mocroprocessll( controllOO ta easy freq
Pf00721l"fflng lJS~ DIP switches, no drift. your signal is rock
soid ai the me . Jusl like the corrmercial statiOnS. AudIO quali1)'
IS exceHent. connect to the 100 0ll1pIJ1 01 any CD player, tape
deck cr rrille mixer ard YOO'I& on-tlle-air. FOfeign buyers will
appreciate thehigh poYreI' oulpot capabMy of me FM·25; many
carccesn folks use asngle FM·25 to CO'Ier the whole island!
New. imprO'led, clean ardhum-free fUlS on Miler 12 VDC or
12Q VAC. Kil comes rorJ1llete with case 5&1, whip eneme. 120
VAG power ada,oter · easy one evening asserrtly.
FM-25, S nlhesized FM Stereo Transmillel' Kit .. •... ••$129.95

Call for our Free Catalog !
CIRCLE 34 ON READER SERVICE CARD



A ASTRDN ~rv~~~:CA92718
I~ CORPORA T I O N (714) 458-7277' FAX(71 4) 458-0826 www.astroncorp.com

5$-10
8$-12
S$-18
S$-25
S$-30

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUALITY' RUGGED. ReliABLE'

SWITCHING POWER SUPPLIES
CONT. ICS WT.(LBS)

7 to 3.2
10 12 3.4
15 18 3.6
20 25 4.2
25 30 5.0

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

SPECIAL FEATURES
• SOLID STATE ELECTfIONI CALlYREGULATED
• FOLD-BACK CURRENT LIMITINGProtects Power Supply

from excessive cwrem &continuous shorted output
• CROWBAR OVER VOLTAGEPROTECTION on all Models

lICepl Rs-3A, Rs-4A. RS-5A. RS-4L RS.5l
• MAINTAIN REGULATION & l OW RIPPlE at low line input

Voltage
• HEAVY DUTY HEAT SINK. CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWER CORD except for RS-3A
• ONE YEAR WARRANTY. MADEIN U.S.A.

PEIIFORMANCE SPECifiCATIONS
• INPUT VOLTAGE: 105-125 VAG
• OUTPUT VOLTAGE: 13.8 vac ± 0.05 volts

(Internally Adjustable: 11-15 voe)
• RIPPlE Less lt1an 5mv peak to peak (lull load &

low line)
• All units available in 220 VN:. input voltage

(except for Sl ·11A)

MODEL
SL-11A
SL-11R
SL·l1S
SL·11R-RA

Sl SE
• LOW PROFILE POWER SUPPLY

Colli'S Cantlnulus
Gr,y Blick Duty [A..psl

• • 7
• • 7
• • 7

• 7

I&S'
(Amlll)

11
11
11
11

SIZI (III'
H~ W~ 0

2% ~ 7%~ 9¥'.
2%" 7 ~ 9¥'.
2%x 7%x 9¥.
4lf.x7 x9%

Sh,..",
WL 11111.1

12
12
12
13

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Ctntlnuous I&S' SllIliNI

MODEL Duly (A mllSl IAmpsl Hx Wx b
RS-4L 3 4 3'h x 6Y~ x 7\/.
RS-5L 4 5 3%x 6Y," 7'1.

9
25
37
50

Shlpp ln,
WI. [l bs..J

16
38
50
60

16
38
50
60

Sh,..",
WL IIbs.J

6
7

Sin IINI
Hx Wx 0

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

5'I. x19 x8'1.
5'1. x 19 x 12'h
5'I. x19 x 12 'h
7 x 19 x 12'll

12
35
50
55

ICS'
[Ampsl

12
35
50
55

• 19" RACK MOUNT POWER SUPPLIES
Conti nuous

MODEL Duly [Ampsl
RM-12A 9
RM·35A 25
RM·50A 37
RM -GOA 50

• Separate Volt and Amp Meters
RM-12M
RM-35M
RM-50M
RM -GOMMODEL RM·35M

RM SERIES

RS- l SERIES

RS· ASERIES
COlon

MODEL Gray Black
RS·3A •
RS·4A • •
RS-5A •
RS-711 • •
RS·l0A • •
RS·12A • •
RS-12B •
RS-20A • •
RS-35A • •
ii!~50A •

MODEL RS-7A
R ·70A •

Clnlinlln
Oul, IAm, ' 1

2.5
3
4
5

7 5
9
9
16
25
37
57

les'
l""'s)

3
4
5
7

10
12
12
20
35

18

li illllNI
H x W x 0

3 x 4'1. x 5~

3'4 x 6'1:. x s
3'1:. x 6\'0 X 7'1.
3'4x6'hx 9

4 x 7'/1 x 10'1.
4'/1x8x9

4 x 7'/1 X 1034

sx sx row
s xt r x u

s x taa x u
6 x 13 l/ . x 12'"

nt,plll
WI. [lb• .I

•5
7
9
11
13
13
18
27..
48

13

I lllllNI
HxWxl

aw x ax a129

CUliliOIl
DlIIIA_,slMODEl

• Switchable volt and Amp meter
RS-12M

• separate voll and Amp meters
RS-2OM 16 20 5 x 9 x 10'h 18
AS-35M 25 35 5 x 11 x 11 27
R5-SOM 37 50 s x rawx u 46
RS·70M 57 70 6 x 13'/. x 12'" 48

RS•MSERIE;;S_"""'!!"

38
50

13
20
29..
48

aw xaxe
sx ax rew
s x 11 x 11

6x13'11x 11
ax 13J1. x12'.

5'1. x 19 x 12'k
5'4 x 19 x 121ft

35
50

7
10

15
22

MODEL

• Separate Volt and Amp MetMS. Output Voltage adjustable from 2-15 volts. Current limit adjustable from 1.5amps
to Full Load

Culillln ICS' SillllNI 1'1,,111
DlIJ lA_,sl IA-,.) I x Wx 0 WI. Ilh.1

@13.8VDC @lOVDC @5VDC @13.8V
VS-12M 9 5 2 12
~-~M 16 9 4 20
V~§M 25 15 7 35
~-~ ~ 22 10 ~
VSo7GM er 34 16 70

• variable rack mourn power supplies
VfIM-35M 25
VRM·50M 37MODEL VS-35M

VS ·M AND VRM·M SERIES

RS·SSERIES

MODEL RS-12S

• Built in speaker Colors

MODEL Gray Black
RS-7S '.
AS-lOS • •
RS·l2S ••
RS-20S • •
SL-11S ••

Cull.lln
OIIJ IA_,sl

5
7.5
9
16
7

ICI '
A_,s

7
10
12
20
11

1111 IINI
IIxWxO

4 x 71ft x 10Jl.
4 x 71ft x 10¥'
awxaxe
5x9x101ft
2'1. x 71ft x 9'11

1'1,,111
WI·llh·1

10
12
13

l'12
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Numbflr I on your F, edblfClc c, rd

Wayne Green W2NSOI l
t "CC Swa t Tea ms

One pan o f the new Commu
nicatiuns Act tha t Congress
passed last year was a sleeper
called the -Commumcauons
Decency ACI: ' T his beaut pro
vldcs crimina l sanctions tu.k.a.
prison) if a minor is exposed
10 "indecent" or "parcmly of
fensivc" material via tetcccm 
rnunicauons. and that includes
amateur radio as well as the
Intern et- a nd even Ho ward
Stem. A 101 o f Iuddy-d uddy
groups arc upset ove r th is
like the ACLU .

O f course there ' s no way to
define "patently offensive ." so
th is wi ll be great meat fo r law
ycrs. Well . they don' t have
nearly enou gh to do . as we can
see from the endless law firm
ads o n T V begging us to let
them sue someo ne for us and
ge t a ll that mone y we' re rig htly
due.

If th e FC C swat tea ms start
mon ito ring 75 m the re a rc
se ve ral infam o us net s w hic h
will kee p the m b usy. Well.
I' ve g ive n up wa ili ng for our
on ly nat io nal organt.nrlon
(whic h I w on "t ide nt ify here
fo r fear of be ing accu sed
false ly o f ARR L-hashi ng ) to
take some shreds o f re spon si
bi l ity in th is are a , but the y
don ' t see m to g iv e a hoot
w hat a wful th ings a re go ing
o n in o u r h am hand s .

I' ll have to get a copy o f the
law and see if the swat teams
can con fiscate not onl y the ra 
d io equipment bei ng used to
create th is po isoning o f minor
minds. hUI maybe the)' can
co nfiscate the house and other
property too, like they do when
someone mere ly alleges that
drugs are on the premises.

Hey, maybe our ham clubs
can fo rm vigitante teams 10
make citize ns" arrests of foul 
mouthed hams. We should loo k
into that. ch? But le t 's get
busy o n th is be fo re so me well 
meaning do-gooders spoil cv 
crything h)' ge lling the law
rescinded.

get complaint s about a pirate
F\1 station, if the guy ru n
ning it turns n UllO he a ham.
hc "Il probnhly lose hi s ticket.
Sell "ern. ins tall 'e m, se rvice
' e m. hut do n' t ope rate ' e m if
they're going to cover more than
is permuted for low powered
unlicensed devices,

transm itters. The appl ications?
They're only limi ted b)' their
imaginations.

Some bus inesses an d hospi
tals use them fo r distnbur ing
mu sic . Some use them fo r pag
in g systems. O the rs set them
up with a cassette recorder. C D
player and a mixing hoard as
a pirate broadcasting srauon
serving their community . No.
the FCC is nOI delighted ahout
this, bu t unl ess there are a
bunch o f com pla ints, not m uch
see ms 10 happen . And then ,
they issue a warnin g before
sending in the swat team to
co nfiscate everything in sig ht
and le vy a fine or im po se a
prison stay.

These low powered rigs don't
cause much trouble . though no w
and then so me enterprisi ng pi
rate s ca n't help sell ing up an
outsi de ante nna and ad d ing a
pai r o f shoes. Yes, Ra msey
sel ls 3 beaut o f a 30-watt a m
pli fie r which absolutely, pos i
tively should nOI be used fo r
pi rat ing.

Some ha ms are gett ing real
estate age nts to set up the FM
rigs in houses they have for sale.
using an end less loop rape tell
ing aboutthe pro perty. ProSpeCIS
have mere ly 10 tu ne their car
stereo to the channe l and ge t me
sa le s s tory when the y vis it
the propert ies recommended by
the realtor.

Now ge t those little gray cells
out of neutral, whe re they' ve
been idling for the last fe w
years , and come up wi th more
uses for these H'I dyn-e-mite
gadgets.

Golly, wh at a great pirate
sta tio n I could run! lve got a
killer collectio n o f C Ds for
mu sic , and an end less hunch of
things 10 talk about. Ask any
one who's heard me at Dayton.
What 1don' t have is the lime 10
do something fun like that .
Also . while the FCC may fi nd
it merel y annoying when the y

Money . A linle m er I tk o f
Ameri cans are millionaires, so
is it really all that difficult for
you 10 imagine being more sue
cessful than 99 of your friends?
11 doesn ' t lake much more ef
fort. o nly a redirecting of your
life-c-out o f the rut the o ther 99
are in . And , in the case of
healthy living, out o f the rut
99,999% of the others are in .
You o nly have 10 look in the
market baskets at me super
market and then at the push ers
10 see the correlation betwee n
the food they're buying and
ho w healthy they don' I look.

In the short run it does see m
as thou gh the bioclcctntlcr
can work some miracl es . In
the long run it 's your mo uth
thai will work mo re heal th
miracl es, and you r underst and
ing of the secre t of mak ing
mo ney that wi ll determine
whethe r you have any real
freedom or not. I hope you ' ll
opt fo r change so that in a
couple of years you ' ll be as k
ing me to go alo ng on a
DXped ition w ith you to Miner va
Reef o r so me other weird
place. I' ll brin g a rig an d my
scuba gear and we ' ll have a
ball ! RUI if you' re going to
cl imb that ladder up the cli ff at
Navassa. you' re go ing to need
all the energy you can mu ster.
It' s a corker.

NEllER SRV DIE

Have you built a bioctcctnficr
( ~tay 1996, May 1997 73) so
you r doctor ca n check ou t its
potential for el imina ting \ 'i
ruses. yeas ts. microbes. fu ng i.
an d parasites from the hlood of
hi s patients yet? I'v e been get
ti ng some enthusias tic le tte rs
from readers reponing re mark
able re sults: " More black hai rs
o n my head-teeth and gums
tmprovcd-c-improvcd visum-c-.
impro ved e limination regu lar
ity-it see ms like every day I
di sco ver somethi ng that wo rks
bet ter. wha t a m iracl e! "

We ll, you can le ad a horse to
water. Throu gh my hook re
views (etc .) I' ve poin ted out
how you can add at least an
othe r 20 -30 years to your life
e xpectancy. YelHS of robust
health, not doddering around a
retirement home, awaiti ng the
inevitable hea rt attack, cancer
o r stroke . But gett ing you to
change your lifestyle hy laking
advantage of this informatio n
is totall y beyond me .

Yes, you wa nt me 10 write
ahout amateur rad io . And ham
ming is fun. It ' s a lot more fun
when yo u are 100% heal thy.
And it's a lot more fun whe n
you take advantage o f the
ad ventu re the hohhy provides.
It may he putting up a 500- fool
antenna via a kite o r balloon,
o r lo fti ng a litt le ATV ca mera Pi r at in g
via a balloon. O r maybe a lill ie
long weekend trip to SI. Pierre I .....as talk ing wi th John
(FPS) for a mini-DXpediti on. Ramsey of Ramsey Electro nics
Or gelling toget her w ith a the o ther day and I asked
half doze n ot he r adventurers him w hich of his kits was
fo r a few days o n Navassa hi s best seller. He said it
(KP I). fie ldi ng the humongous was his F~t transmitter kit.
pileups. It seems t hai my preac hing

Yes. of course I' m frustrat ed about entrepreneur-ialism hasn't
at your ins jsting o n commuti ng fallen totally on numbed ears
to work every day in stead and sc hool- sys te m de -moti -
of having your o wn busine ss. vated psyches. More and mo re
You obvious ly haven't read hams are going into business
Danko's The Millionaire Neu for themselves selling, installing,
Door . Or my book . },fah,,!: and se rvicing low powered F~I
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If It Ain 't Broke

If you consider the federal
de ficit, and not even co unting
trill ions of dollars in unfunded
future mandatory ex penses, our
country is broke . Okay, so let ' s
fix it. Are you interested in
helping? Hmm, I was afraid of
that.

your job in a c ity o r a crowded
suburb . isn ' t it about time
to start planning ahead for
that ideal QTU ? When you're
working for someone e lse you
are never go ing to be reall y
free . Lincol n freed the slaves,
but our schoo l sys tem has n't.
It' s planned to condit ion you
to shu! up, get a joh, and work
your ass off until you can re
t ire on soc ial sec ur ity. Retire
me nt used to incl ude a pe n
sion which prov ided enough
money for a cam per, hut the
big compan ie s hav e figured
out th at downsizi ng you r job a
few years be fo re retire ment is
cheaper.

Okay, I' m a cynic . In my
book on making money I ex 
plai n that you should only
work for other people long
enough to learn what you nee d
to know to ru n your own busi
ness. And that' s mayhe two 10

five years, if you haven' t had
your motivation gutted by the
"system."

Well , anyway, watch out for
those CC& R clauses and avoid
any community that has ' em in
the contract.

to radio stati on music direc
tors, this seemed like a pract i
cal way to circumvent the
"system."

Gett ing back to books, I' ve
been very fortunate so far in
havi ng the authors of some
ou tsta nding boo ks send me
copies of their work . The firs t
that co mes to mind is vibra
tions by Owen Lehto, which is
a serious must read. The sec
ond was Rene ' s NASA Mooned
America. I have to admit that I
get a chuckle every time I get
an angry le tter fro m a reader
over my being take n in by
Re ne ' s claiming that ou r astro
nots never really went to the
moon. Margaret Cha ney
W80NS sent me a copy of her
Red World - Green World . It' s a
$12 book (incl. s/h) that can
ma ke a major di ffere nce in
your li fe . Please note, I d id not
say "might make a difference ."
Read this hoo k or else.

Even though I' ve ne ver led
you ast ray with my book rec
omme ndations, you still want
to know what the book is about
before you risk a whop ping
$1 2, right ? Oh, ye of li tt le
faith. Oh, ye big tightwad.

Okay, okay, here' s the story.
Margaret says our wor ld is
divided into two basic catego
ries-which she labels for
conve nience as red and green.
This ho lds for people , animals,
foods, trees, and ev en roc ks. If
you are a "red-world" person
and eat "green-world" food
you're going to suffer the co n
sequences. And vice versa.
Yes, she provides a simple test
to de termine which world you

In my editorials and in my or any food, erc.. is in. II' s a
re view guide to hooks "you ' re test anyone can make aoy time
crazy if you don' t read" I've and it is failure proo f. It works
asked the read ers to let me every time .
know of any really important Margaret points out that
books I may have mis sed . After medications fall into the red.
all , I' ve only been able to read green dichotomy too, so if you r
a few thousand books out of doctor prescribes a red-world
the millions of titles published, pill for you and you're a green-
so I nee d all the help I can get world person, that 's bad new s.
to sort the wheat fro m the She points out that twins in-
chaff. And, hoc-boy, there sure variably are spl it, with one be-
is a lot of c haff. ing red-world and the other

Of co urse it's the same thing green. Why nature (God?)
with music, which is why I came up with this d ichotomy we
prod uced over a hundred of my don't know, and it's amazing
Adventures In Mu sic series of that no one has noticed this split
CDs, each with the top-rated before . It sure explains why
track from about 15 indepen- Sherry and I eat d ifferent foods.
dently produce d CDs. Since We' ve often noticed this. When
the six major music giants we go to a buffet restaurant we
make damned sure th at you always end up with completely
aren't going to hear indepen - different foods on our plates. At
dent music hy investing over home she fixes her meals and I
$100 million a year in payoffs Continued on page 53
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promise health benefits, and the
medical indu stry re fuses to test
their products, so the public
has no way to know what
works for what and what
doesn ' t.

I get audio tapes, videos,
books and di rect mail pro mo
tion s for e ndless nostru ms. If I
got sucked in on all this stuff
I' d be spe nding hundreds of
dollars a week and doing who
knows what to my body.

Yet, whe n I read a co uple of
the medical newsletters thai
I' ve come to trust (suc h as Sec
ond Opinion) by Douglass
(who does not answer his
da mned mail) , I find him extol
ling the virtues of essiac for
people who' ve misnouris bed
themsel ves into cancer. Well ,
the boo k on essiac is on my list
of books you're crazy if you
don ' t read, so I' m pleased to
sec my op inion co nfirmed.

Unless you mak e a fuss over
th is with your representatives
in Congress you' re going to get
screwed. Again.

CC&R

Read the fine pr int! If you
are moving into any kind of a
community you ' d better look
carefully before you sign that
co ntract. Look fo r the Cov
en ants, Conditions and Restric
tions. And in the m, more often
than no t, you' ll find that you
arc not pe rmitted to put up any
kind of an outside an tenna .

Talk about ham emascula
tion! A true-blue ha m would
prefer a tarpaper shack out in
the country to a showpiece
house where no antennas a re
perm itted. We ha ms live and
die by ou r antennas . After all ,
what' s more important. im
pressing some peop le (non
hams, of course) with how
much money you were able to
spen d on a house, o r to have a
hellaceous signal? No contest.

Before you move make
damned sure you can put up
any kind of a to wer you want
that yo u can swing a 40m beam
fro m it if you feel like it. I' ve
always been a 20 m person my
self. Besides, a 32-foot beam is
a lot easier to put up than a 64~

foo t monster.
Any real ham wou ldn ' t move

into a community anyway. Th at
means TV!, angry neighbors,
and aggravation . My nearest
neighbor is over a half mile
aw ay, and I like that just fine .

If you' re stuck because of

Dagnab it, while I'm suspi
cious of most of these con
spi racy theories that readers
write to me about, there is one
where capitalism is again bit
ing us where it hu rts. The mul
tinational pharmaceutical gi
ants are not j ust writi ng the
American laws for us to favor
their products, now they' re at
work on a global basis . Well ,
when you' re making the kind
of profits they are, why should
they think small? Why not
influence the UN, the World
Health Organiza tion, the FDA,
NIH, and other assorted havens
for tenured bureaucrats shuf
fling papers until their pensions
kick in?

Not only arc these giants in
almos t total co ntrol of ou r
American med ical industry, but
also the European.

So wha t are they plott ing
now? They want to close down
the alternative healt h industry,
which is made up of small
compan ies, and thus is vulner
able to giant lobbying power.
And that includes vitam ins and
food supplements, unless they
are prescribed by a doctor.
Well , that ough t to quadruple
their cost. Or worse.

Yes, I know that the alterna
tive health industry is in one heck
of a mess. They' re not allowed to

J'ositi ve Action

Conspiracy

Here's what the ARRL should
have done instead of blustering:
They shou ld have used a posi 
tive approach instead of a
negative one in dealing with
the LEO ogre . John Keating
WA2FVL has the right idea.
He ' s wri tten to his congress
man expl aining what is going
on. The result was that a Rep
resentat ive who' d voted to sell
frequenc ies now has had a
change of heart. Congressmen
are dealing with endless bill s,
many of which they know litt le
about. or have been pressured on
by lobbyists. Like the general
public, they know almost noth
ing about amateur radio-much
less that there arc some agitated
voters in their district with a spe
cial interest in preserving ou r
frequencies.

Instead of call ing the LEO
people names we shou ld spend
our e fforts educati ng th e
people who are going to make
th e bottom line decis io n:
Congress .



LETTERS

Thomas M. r\Iiller WA8YKN.
Richmond IN . Btoetect rt tter
Update: I' m glad so many read
ers enjoyed my article in the May
1996 issue of 73 , There has been

a much greater response than I
expected . mallY wanting circuit
boards. Th is caught me hy sur
prise. s ince the thrust of the ar
tic lc was on how to make the

circ uit hoards! llowc vc r . I
talked with FAR Circui ts at the
Dayton Hamvcnu on. and they
will he selli ng hoards for the
Biocle ctrifier. Drop them a lineal
18N640 Field COLIrt. Dundee IL
6011 k. Of call them at (8-1.7) 836

9148.

I had an interesting experience
while playing. with different fre 

quencies for the Bioctcctrif'icr.
When the frequency was around
100 reversals per minute I noticed
that my heart rail,' increased 10

match it ! I did th is twice to make
sure that it wasn't a fluke . This
may not affect everyone else this

way-l get a similar effect from

caffeine. After that I limited my
experiments to lower frequencies,

around three seconds per reversal.
which seemed to have a very re

laxing e ffe c t. I rcco rnmc nd

chnngtng Cl and C2 from 4,7 JlF
to 33 IlF or more to getthe lower
f requency limit down into this
range . Another minor change I
recommend is the addition of a
33k resistor in series with the +36
volt lead from the top buttery in
the stack. T his will pro tec t the
oprocouplcrs in ruse of an acc t.

dental short , and has the addi 

t ional ben e fit of providing. a
maximum current limit for the
current adjust pot-so you won' t

jump if you crank it up too high'
Radio Shack sells II switch that
mounts on the back of their po

tentiometers. The part number is
271-1740. If you mount this on

the current-adjust pot, it wi ll not
on ly save you from having to

make another hole. hut will en

sure that you always turn it on in

the lowest current sett ing. T he
"aluminum foil" electrodes make
a good low -res istance connection

Number 6 on your Feedback card

From the Ham Shack

ove r a large area, making it un

necessary to shave the skin and
usc messy electrode c ream , but
lvc not iced that aner a while they

get wrinkled, and the creases
make "ho t spots' that feel like

some small critter is nibbling at
your an kles ! Also. the re is some
quest ion of aluminum ions mi
g rating into the blood-not a
good thing, to he sure, hut highly

unlikely due to the polarity rever
sals and very tiny current. I found

a pretty good solution to this. At
the auto parts store, I found a roll
of two- inch-wide stainless steel

tape wi th a peel-offbacking. This

tape is much heav ier and more
resistant to wrinkling than stan
dard foil. and it 's al ready pre

g lued. Also, the stai nless steel
should eliminate any fears of a lu

minum ions. I put some on two
strips of vinyl and uddcd Velcro
for a very comfortable set of
cuffs.LC. Whitney a lso sells this

tape. Call them at (31 2) 4 3 1

6102 a nd order part nu mber
12DF3575U. Of course. the best
(if most expensive) material fo r
e lectrodes is silver. Large medal

lions containing one o unce of
pure silver arc available at coin

shops fo r a small premi um over
the spot price of silver, and should
make super e lectrodes, Silver is a
natural antibiot ic, with both anti

bacterial and ant i-vi ral propert ies.
I hope you will share your expe

riences with the Bioe lec tr ifie r.
Remember, this device is an ad
justable micro-current source for

personal experimentation, and is
no t inte nded as a " medica l de 
vice," nor do we claim that it is a

"cure" for anyth ing. At this point.
we have virtually 11 0 cxpcrtmcn
ta l data, so we don't know what
effects, if any, it may have. I liked
Wayne's idea about using a bio

electric device as a "plant growt h

stimulator:' In fact. I was inter
ested enough to think up some

inte re s t ing ex pe rime nts 10 try
along this line. It would he inter

esti ng 10 sec if 50 rnicroamps
through the moist soil will en

hance seed germination. Arc these

plants different from those that
sprouted normal ly? Another idea
is to modulate the DC c urrent
with audio! Experiment with di f
fe rent tones. o r play music. A
small audio amp and an output
tran s fo rm e r wo uld provide a
means of m od u la t in g the 50
mtcroump cu rreru. It' s poss ible
that different types of music could
have different effects, a lthough
I' d avoid anyt hing that sounds
like a cat heing turned down ill a
lathe. As long as we're talking
weird, how about this? If Vi e were
to reverse the transforme r. with
the 8 ohm windi ng in series with
the 50 mtcroamps. thcn run the l k
side 10 the input of the audio amp,

with a IN34 diode in series. we
just might l isten for sounds from
the plant! How about Hstcntng to
one plant while pl aying music to
anot her o ne across the room?
(Now thots wc irdl} The best
th ing about this is that (as far as I
cnn tcll) the plants have no SWAT
teams or big lobbies in Congress,
so it mig ht he safe 10 t ry these
expe riments! In fac t, I've come
up with a slightly d ifferent ci rcuit
and designed a new hoard to go
wit h it. I ts a lot smaller-so

much so that it might he ha rd for
some people to bu ild, but I'm
willing to se ll an assembled c ir

cuit board, fu lly tested. for
S38 .00 plus $2.00 for postage .
I' ll even include a potentiometer
w ith a switch and a smalltcrmi
na l block for connecti ng the
electrodes. Yo u will ne ed a
small box and some bancrtcs.
available fro m Rad io Shack .
This circ uit pu ts out the same
DC current and reve rse s polar
ity j ust li ke the o ri ginal Hio
electrt ficr. Although it ' s called
a " Plant Stimulator," the re may

he many poss ible uses fo r this
device. What you do with it in
your O W I1 ho me is , of course.
your own business! I' ll be happy
to hear abo ut your experime n
tal results with these de vice s ,
and Id like 10 know about any

ot her use s fo r them that anyone
may come up with .

Heck recommends using a
couple small electrodes on one
wrist inslead ofthe ankle units he

[irst used. welt.for me that makes

it a 101 easier. / carry The unit in a
jacket pocket and am able to type
and work while zzzinx myself. I

use a couple of velcro-fastened
('{asTic ,\trap.l' Oil 0111' wrist, There

are lifO arteries, about WI inch
apa rt there . I' re wrinen about This

before, The lower frequency 10
induce sleep is all interesting IIp 

pmach which ,1'!UJlIh! he explored,
And certainlv the Schuman 7.X J/:.

frequency should he explored.
I 've tried 10 gel yon to read Iura's

"111e Secret Life of 1'"lIIt.I''' lind
"Secrets of The Soil." These ex 
plain ahmu the incredible impact
of music OIl plums (aka . crol's).
A nd I have II video of a plant
hooked lip W WI oscillator, obvi
onslv trying to imitate human
speech . Why does classical/ill/ 

sic help plants Krol\' like era:.y
[some farmers have loudspeakers
in their [ieldst. and rock 'u'
roll stunt plallt growth? And

children's too , I suspect, At least

me/Hally ... Wayne .

Gu)' A ,l\l a tzingc r KB7PNQ.
Cheney \VA , From my point of
view, the A RR L has once again

lost an opportunity 10 truly he the
standard-bearer for amateur radio
affairs-c-w hcn that Bo ard o f Di
rectors voted to support retai n
ing the truernational Morse

Code Tre aty Obligations, in te r

preti ng the resul ts of one more
survey wi th the usual rationale
and ex planation for the ir actions.
Any suggestio ns that the survey
is representative o f the total ama
teur population as a whole forge t
that the League's membership is
less than 25% of that population,
and that abo ut one-third of those
members hold Tech and Tech Plus
licenses. Interest ing ly, less than
12% of their membe rs operate
exclusively on IIF bands, with
most using compu ters and/or
ke yboards for code communica
tions. On the other hand, the ir
Fre nc h coun terpart-w ithom
"rounding up the usual s us
pects" and with a re fr e shing
di splay of tru th and honesty
ac know ledges th a t code te s t
ing is used to filter and l im it

partici pation in the hobby.
The ARRL recently asked for

comments on their proposed re
structu ring of amateur licensing
requ ireme nts- a proposal tha t
appears to be nothing more than
small hits of ti nkering. S ifting
through the chaff , you discover
that the suggested changes arc not
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sign ificant- mostly window
dressing that cont inues to pro
mote segregation. However, the
restructuring strategy impl ies that
steps need to be taken to contain
"perceived" abuses of the handi
capped waiver provision--docs
the League mean to challenge the
judgment of the medical profes
sion? T he proposal also suggests
that there arc too many amateurs
to allow participation on all bands
by all operators . Is that com
ment--considering the remarks
of media pundits that: "the ARRL
represents the majority of oper
atlng amateurs"-an admission
that the majority of operators are
incapable of self-controlling band
occupancy?

Amateur clubs throughout the
country are lamenting the failure
of amateurs to upgrade and new
operators to join thei r organiza
tions. T he argument they hear,
from young and old , agai nst ei
ther upgrading or joining any or
ganization is, "the benefits are not

worth it." The future of the hobby
is at risk unless a way is found to
attract new blood and stimulate
participation in HF communica
tions. The future of HF bands lies
with spectrum use by all ama
teurs- perhaps a period of train
ing using all the bands, with an
experienced operator, prior to be
ing issued a license would stimu
late interes t. Wc are past the point
of upgrading and if a creative so
lution is not found to energize in
terest in HF operat ions then, as
the aging old- timers fade away,
so will those bands and most of
amateur radio.

When an autocrat ic organiza
tion in itiates legislation that cre
ates preferential benefits, society
becomes d ivided, and sooner or
later, those being dominated by
special interests will realize that
they are being oppressed by ma
nipulated regulations and collabo
rating bureaucrats-they will
seek relief from that discrimina
tion-usually to the de triment of

all concerned. This nation was
built on the values and principles
o f individual responsibili ty and
self-determination, not by people
who believe they have the right
to control others. Tomorrow ' s
technology must be accommo
dated- standing pat and limiting
participation will almost ce rtainly
mean death for the hobby.

James Wil k in s, Poolesville
M D. Recently there was a local
news paper art icle about a lo st
hunting dog who took shelter in a
cave containing a bear. They sur
vived by not fighting d uring the
emergency. What caught my at 
tent ion was that the dog was even
tually found because he was
wearing a radio collar. It seems
to me that ham clubs could gain
useful publicity, probably grati
tude or even occasional mone tary
gifts if they could sell s imple dog
finders in the frequency ranges of
their transmitter hunts. There are
a lot of cheap crystal oscillators

on the market intended for com
puter clocks , and the frequency
selection is ex tensive . Lost and
hungry dogs in rural areas chas
ing farmers' li vestock get shot,
w ith the full approval of the law.
This arrangemen t also would save
dog owners from hav ing to buy
both a transmitte r and a receiver
for $500 or so. Hams need a boost
in their public image , as well as
an outdoor break from the Internet
terminal.

The idea of using a ham skill
f or the public good, or even 
gasp- to make some money seems
a lien . / t probably won't fl y ...
Wayne .

Richard Heppert KC4YQL.
Kingston TN. Wh y a filter? A let
ter from James Hanlon W8KGI in
the March issue of QSTtitied The
Best Filter described CW as the
fairest "filter" to prove one's wor
thi ness to use the HF bands. He
describes CW as a "skill that is
rel ated to the p ract ice o f the

Continued on page 61
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Tech Support Has Its
Moments...

8. Yet another Dell customer called to
complain that his keyboard no longer
8 73 Amateur Radio Today. June 1997

So you think you're computer illiter
ate? Check out the following excerpts
from a Wall Street Journal artic le by Jim
Carlton.

5. A Dell technician advised his cus
tomer to put his troubled floppy in the
drive and close the door. The customer
asked the techto hold on, and was heard
putting the phone down, getting up and
crossing the room to close the door to
his room.

Ohio, to assist the Cincinnati Red Cross
with damage assessment activities in and
around the City of Cincinnati. This callout
was due to the worst flooding on the Ohio
River in the past 30 years. The initial call
came at about 10 a.m. on Friday when
Emergency Coordinator Ernie Hudson
KI80 notified Van Chairman John Phi llips
N8ZGT that the van was needed in Cin
cinnati. Plans were immediately put into
action to alert the necessary personnel.

Early Saturday morning the van left the
Bellefontaine Road site en route to the
Red Cross Chapter in Cincinnati. After a
briefing session, the van was deployed to
Pendleton County, Kentucky, about 50
miles from Cincinnati. The van set up op
erations at Pendleto n County High
School. The van was to pass traffic from
the Damage Assessment Teams to the
Cincinnati Red Cross Emergency Opera
tions Center. The Red Cross had 60 Dam
age Assessment Teams in the flooded
area. They could not communicate with
the EOC due to terrain and limited radio
capabi lities. The van was able to relay
traffic to the EOC without difficulties.

The van and its crew remained in Cin
cinnati overnight Saturday. On Sunday
morning the crew was dispatched to the
Red Cross Shelter in Brookville , Ken 
tucky, in Bracken County, farther east
from the previous day's location. The
Damage Assessment Teams were sur
veying the area northeast of Brookville,
near the city of Milford. Sunday after
noon the van was relocated to Augusta,
Kentucky. In Augusta, the van crew re
peatedly saw extensive damage from
flood waters. There were several struc
tures more than a hundred years old that
were heavily damaged by the flood . Sev
eral mobile homes were washed off their
sites; all that remained was gravel and
pipes sticking from the ground. The front
porches from the mobile homes were
located several blocks from the original
sites. Everything was covered with mud
and soaked with foul-smelling water.
Several of the Damage Assessment
Teams reported seeing only the roofs of
buildings above the flooded areas.

The van continuouslyoperated on three
or four VHF and UHF frequencies, main
taining communications with the Cincin
nati EOC and stations in Dayton. The
stations in Dayton were prepared to as
semble relief operators if the situation war
ranted. Also severa l of theDamage
Assessment Teams could communicate
with stations in Dayton only via the FARA
145.1 9 MHz repeater system. The van
relied on relay traffic from the stations
monitoring the 145.19 FARA system.

While the van and its crew were
operating on the Kentucky side of the
Ohio River, more amateur operators
were busy on the Ohio side . Many

Red Cross Calls on DARA
for Help=----- _

9. A Dell technician received a call
from a customer who was enraged be
cause his computer had told him he was
"bad and an invalid". The tech explained
that the computer's "bad command" and
"invalid" responses shouldn't be taken
personally.

The weekend of March 8th, 1997, the
DARA van was dispatched to Cincinnati,

True story from a Novell NetWire
sysop:

Galler: "Hello, is this tech support? "
Tech: "Yes, it is, how may I help you?"
Caller: "The cup holder on my PC is

broken and I am within my warranty pe
riod. How do I go about getting that
fixed?"

Tech: "I'm sorry, but did you say a cup
holder? "

Caller: "Yes, it's attached to the front
of my computer."

Tech: "Please excuse me if I seem a
bit stumped; it's because I am. Did you
receive this as part of a promotional, at
a trade show? How did you get this cup
holder? Does it have any trademark on
'\?"I ,

Caller: "It came with my computer,
I don't know anything about a promo
tional. It just has a '4X' on it."

At this point, the tech rep had to mute
the caller, because he couldn't stand it.
The caller had been using the load
drawer of the CD-ROM drive as a cup
holder and had snapped it off the drive!

Taken from the Elk CountyARA News
letter, Vol. 6.3, which may or may not
have been the fi rst to borrow it from the
Wall Street Journal.

10.An exasperated caller to Dell Com
puter Tech Support couldn't get her new
computer to turn on. After ensuring the
computer was plugged in, the technician
asked her what happened when she
pushed the power button. Her response:
"I pushed and pushed on the foot pedal
and nothing happens." The ''foot pedal"
turned out to be the computer 's mouse.

Number 8 on your Feedback card

worked. He cleaned it by filting his tub
with soap and water and soaking the
keyboard for a day, then removing all the
keys and wash ing them individually.

••

6. Another Dell customer called to say
he couldn't get his computer to fax any
thing. After 40 minutes of troubleshoot
ing, the technician discovered the man
was trying to fax a piece of paper by
holding it in front of the monitor screen
and hitting the "send" key.

7. Another Dell customer needed help
setting up a new program, so a Dell tech
suggested he go to the local Egghead.
"Yeah, I got me a couple of friends," the
customer replied. When told "Egghead"
was a software store, the man said "Oh,
I thought you meant for me to find a
couple of qeeks."

3. Another Compaq techn ician re
ceived a call f rom a man complaining
that the system wouldn't read word pro
cessing files from his old diskettes. Af
ter troubleshooting for magnets and heat
failed to diagnose the problem, it was
found that the customer had labeled the
diskettes and then rolled them into a
typewriter to type the labels.

4. Another AST customer was asked
to send a copy of her defective diskettes.
A few days later a letter arrived from the
customer along with Xeroxed copies of
the floppies.

1. Compaq is conside ring changing
the command "press any key" because
of the flood of calls asking where the
"Any" key is.

2. AST technical support had a caller
complaining that her mouse was hard to
control with the dust cover on. The "dust
cover" turned out to be the plastic bag
the mouse was packaged in.

QRH.



Transmitter Power: 0.5 watts ERP
Modulation: FM, 2.5 kHz deviation
Antenna: Integral to unit (no connector)
Frequency Accuracy: 2.5 ppm (0.00025%)

seen any details about this new unli
censed radio service in OST. Why should
hamscare about a short-range unlicensed
radio service closely related to CB radio?
Two reasons: (1) over 99% of the people
in this country are not licensed radio ama
teurs and (2) it is illegal to use amateur
radio for business communications. Small
hand-held transceivers for the Family
Radio Service could be used to keep in
touch with unlicensed fami ly members or
for conversations one couldn't legally con
duct via amateur radio. In addition, Fam
ily Rad io Service transceivers should be
relatively cheap, probably about $100.

A total of 14 channels are assigned
for the Family Radio Service. These 14
channel frequencies are listed below.

Ale rt readers will recognize that the first
seven frequencies on this list are shared
with the General Mobile Radio Service, a
licensed radio service that allows a license
holder to use up to 5 watts on these seven
frequencies, and up to 50 watts on two of
eight available repeater frequency pairs.
The GM RS repeater frequencies are 12.5
kHz on either side of the frequencies on
this list. So why don't people just get a
GMRS license instead? Getting a GMRS
license involves filling out several pages
of FCC forms and paying a $60 license
fee.

In an effort to prevent the Family Radio
Service users from intertering with GMRS
and each other, the FCC imposed fairly
tough technical requirements on the trans
ceivers . These technical requ irements
follow.

amateur operators ass isted with the
disaster rel ief operat io ns in Ohio ,
Kentucky, Indiana, and Illinois.

Here are personal observations from
Ron Moorefield WBl lC , D.E.C., and
Ernie Hudson KIBO, E.C. Mont. Co.

"This is a summary of the Ohio River
Flood and what DARA and the DARA
van did on March B-9.

"The US Weather Bureau said that this
was a once-in-a-thousa nd-year event,
especially in areas in southern Ohio and
northern Kentucky along the Ohio River.

"When the DARA van was requested
to support the American Red Cross
Damage Assessment Teams, we saw
firsthand what the force of water can do
to many small communities.

"We not only supported the Red Cross
near Fa lmouth, Ken tucky, Bracke n
County and Augusta, Kentucky, but of
fered support to the Kentucky National
Guard, Civil Air Patro l, and the Kentucky
State Police. It was amazing that the
Guard's satellite systems could not see
the satellite , so we offered support to
them. Also, we had to program the
radios for the Civil Air Patrol.

"ARES 10 cards are very important
and need to be worn. These cards are
usually the only thing that will allow you
to cross police barriers . If you do not
have an ARES ID card, please contact
Ron Moorefield WBllC.

"DARA stations that spent time in Ken
tucky were : NBXGA, KB8RTD, KC8AVU,
W8IlC, N8U FN, KA8GOV, KB8YDS,
N8ZGT, KB8PMV, N8JBl , K8QZN,
N8HSU, N8TFD, N8UCl , and N3TNQ.
Stations that were at the State EOC in
Columbus were WDBDlQ and W8RlY.
The stations that supported us in Dayton
on the FARA 145.19 repeater were:
N8VET, N8VVZ, K180, KA80KC, N8VZV,
and NBMYQ. Many thanks to the FARA
Repea ter Group for seeing that the
frequency was clear when we needed it.

"The frequencies used in the disaster
area were 147.42 simplex, 147.375 re
peater to the Cincinnati Red Cross and
the 444.9 repeater to the Red Cross as
well as the 145.19 repeater for support.

"Again, many thanks for a job well
done. The Red Cross indicated that with
out the amateur communications, the job
would have taken a couple of weeks to
complete and we did it in two days. "

From RF-Carrier, monthly publi 
cat ion of the Dayton Amateur Radio
Association, April, 1997.

Channel No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14

Freq. (MHz)

462.5625
462.5875
462.6125
462.6375
462.6625
462.6875
462.7125
467.5625
467.5875
467.6125
467.6375
467.6625
467.6875
467.7125

argued for 2.5 ppm frequency accuracy
and 2.5 kHz frequency deviation, stan
dards which require more engineering skill
to meet. The reduced frequency deviation
and 2.5 ppm frequency stability requ ire
ments will tend to keep the Chinese "us
too, but cheaper" man ufacturers of
cordless phones and CB radios out of this
ma rket. Motorola also argued fo r a
"tougher" 0.5 watt ERP (effective radiated
power) power limit in place of 0.5 watts at
the transmitter output to help protect
GMRS users from interference. However,
considering how inefficient most HT an
tennas are, I think 0.5 watt ERP is actu
ally a power increase over the 0.5 watt
transmitter power the FCC orig inally
proposed.

Anyone wanting more information on
the Family Radio Service can go to the
source for this article, FCC Docket 96
215 . FCC rules for the Family Radio
Service are in Part 95.

By George Bednekoff KA00CN,
PARKing Ticket, October 1996.

Top 10 Pleasures of Field
Day-,--: _

10. Fishing bugs out of your coffee cup.

9. Getting lost on the way to the porta
potty.

8. Tripping over guy wires and tent
ropes in the dark.

7. Discovering that your three-element
wire beam for 40 meters, which took all
day Friday to erect, is oriented in the
wrong direction.

6. Fixing a broken paddle with duct
tape.

5. Finding out wha t happens to a
tribander when you drop it from the top of
the lower.

4. Having to choose between Field Day
operation and your wedding anniversary.

3. The "food."

2. Explaining to your XYl that the YL
ops are "just hams."

And the Number 1 Pleasure of Field
Day:

Introducing the Family
Radio Service

The FCC created the Family Rad io Ser
vice back on May 10, 1996, but I've never

I believe that the first, second, and last
items on this list prove that Motorola's lob
byists are smarte r than both the FCC law
yers and lobbyists for GMRS interests.
Cobra and Uniden America favored some
wha t looser stan dards, but Motorola

1. Getting in the truck to go home and
finding that someone has borrowed your
battery.

TNX The Low Down, the official journal
of the Colorado QRP Society. fa
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Number 10 on your FeedbBc /{ card

Getting a Taste of VHF
Test drive the bands before ),ou invest in the equipment.

Philip Gebhardt VA3ACK
40 Cameron SI.

Ajax ON Canada L1T 2W2
[1 02515.2604 @compuserve.com)

Fig. 1. Reception distance is often increased by tropospheric effects . Scattering f rom a com
mon area ofthe si:y is (11/)' one way this huppens, A.t in other forms ofVHF (anJ HF propaga
tion) , the antelllla is aimed at tht' horizon , lIot pointed upward . The antenna beam i,~ mffi·
cientlv large to detect signals coming in ur an angle. In this diagram, the lO·idth of the beam
from the transmitting antenna at WUCX ill Bay City is shown by rays TA and TB . The rec("il"
ing antenna in Kalama:.oo "sees" the portion of the sky bounded by line segments RC and
RD. The beams ofthe tK·Oantenntl.5 overlap in the region EFGH.1fthere is an anomaly ill this
region, signal from the FM stu/ion lI' il1 be scattered und returned 10 Earth : The hea vy line
shows the path ofa signal being scattered e nd received in Kalamazoo,

E
vcr),one hesitates to spend a lot
of mo ney without first making
sure it will be worth it. Whcn you

shop for a washer and dryer. you com
pare feat ures and prices. When you buy
a car, you take it for a test d rive .

Wouldn ' t it be nice if you co uld " tes t
drive" the VHF bands before you in 
vest time and money in the ham rad io
eq uipmen t you ' ll need to do some seri
ous VHF DXing'! That way yo u could
decide if VHP Dxing is for you
without ma king a comm itment. You
can . Here' s how.

The co mmo n forms of VHP DX
propagation-c-tropo. sporadic E, me
teor scat ter and aurora (and F- layer
propagation at the peak of the so lar
cyclc)-arc not limited to the ham
bands. Any VHF signal will be affected
by these r nodcs.

And that ' s what you can capitalize
on. Instead of investing mo ney in ham
radio eq uipmen t to try out these bands,
use what you already have. What do
you alread y have o n the VHF bands?
An FM broadcast receiver and a televi 
sion set, of course. If you ha ve an out
door FMrrv antenna. you're in really
good shape . A rotor o n your an tenna is
even bcucr-but even without these
things, you can get a start on VHE It ' s
not uncommon to hear VHF DX on an
FM car radio .

Many FM (and TV) broadcast sta
tions operate 24 hours a day. Transmit
ter power is usually in the 25, 50 or
100 kW range . Fortunately. the sta
tions are scattered all o ver the conti
nent. So, if there ' s an opening on VHF,
you' ll hear (and sec) these statio ns.
10 73 Amateur Radio Textay • June 1997

It's a matter o f knowing where and
when to li sten.

Where?

The " where" part is re lativel y easy
and st raig htforward . Since the lower
VHF TV channels arc close to the 6
meter ham band , they arc a good
choice. (C hanne l 2 spans the 54 to 60

T

Xmtr

WUCX 90. 1 MH z
Bay City, MI

MHz range : channel 6 occupies 82 to
88 M Hz.) Generally, choose the lo west
unused channel in your area . If your
antenna is rotatab le, you may be able
to point it away from a semi-local
station and create a usable c hanne l.

The FM broadcast band is farther
from the fi-meter ham band, bUI you
will st ill hear the same types of VHF

R

Rcvr

Kalamazoo. MI



10 Bands --1 MFJ tenna!
Full size performance . . . No ground or radials

Operate 10 bands: 75180, 40, 30, 20, 17, 15, 12, 10, 6 and 2 Meters with one antenna
Separate full size radiators • . . End loading . . . Elevated top feed . . . Low Radiation
Angle . . . Very wide bandwidth ... Highest performance no ground vertical ever . . .

Operate 10 bands -- 75/80, 40, 30. 20. 17, I5. T~i'i forms.a \ler~ large equivalent radiator
12. 10, 6and 2 Meters -- with this MFJ. 1798 ,. and grves you Incredible bandwidth s.
vertical antenna and getfull size performance Th~ r~iator stub~ provide automatic
with no ground or radials ! bands~ltchm.g •• there ISabsolutely no lou due

Full size performance gives you high to loading coils or traps.
efficiency for more power radiated. The result? E nd Load ing
Stronger ~ ignals and more Q-5 950 5. (~ 3O, 40, 75180 Meters. end loading - the

FU~1 size performance ~so gives you most etrrient form of loading - gives you highly
exceptionally Wide bandwidths so you can use efIiciem performance. excellent bandwidth. low
more of your hard earned frequencies. angle radiation and automatic bandswitching.

Full size performance is achieved by us ing MFJ's unique Frequency A daptive
separate full size radia tors for 2 through 20 Meters L-Network'" provides automatic impedance
and highly efficient end load ing for 30, 40 and 75 match ing for lowes t SWR on these low bands .
IROMeters. Thnlng to your favorite part of these bands is

Get very low radiation angle for exciting OX, simple and is done at the bottom of the antenna.
automatic bandswitching, omni-directional cover- No Ground or Radials Needed
age, and ,low ~WR. Handles 1500 watts PEP SS B. You don 't need a ground or radials because

:\I~J s umque Elemted Top Feed"" elevates the an effective counterpoise that's 12 feet across
feedpoint allthe wa)"tt? t~e top of t~e anle~na. 1I gives you excellent ground isolation.
puts the m~lmum radiation point high up ~n the You can mount it fro m ground level to roof
clear where It.does !he most good -. your Signal top and get awesome pe rformance.
gets out e..·en If you re ground mounted. . " .

It's easy to tune because adj usting one band No Feedline ~adtatlOn t o W~'ite Power
has minimum effect on the resonant freq uency of • T he feedhne ISdecoupled and Isolated from
other bands. ~e antenna with MFJ's eXcl~sive AirCo~'"

Self-su pporting and j ust 20 feet tall, the !lo___ high~wer current b~lun . It s wound With
MFJ. J798 mounts easi ly from ground level to r.u T~f1on coax and can t saturate, no mailer how
tower top __ on small lots, bac kyards, apartments, "q high your power.
condos , roof tops, tower mounts. Built to L ast

Sep a rate Full Size R adiato rs J.1 FJ-1798 Inc~ihly strong solid fiberglass rod and
& poraJeiiJi siu quarter wave radiators are used $26995 . large ~lamete~ 6061 T-~ aircraft strength

on 20, 17, 1.5, 12, 10 and 2 Meters. On 6 Meters, the 17 Meter aluminum tubl.ng ISu~ m the mam structure.
radiator becomes a 314 wave radiator. EfIi~ient ~lgh'Q COlis are ~ound on tough low loss .

The active radiator works as a stub to decouple everything fiberglass fonns usmg highly weather resrstan t Teflone co;ered wire .
beyond it. In phase antenna current flow s in all parallef radiators . T~ .. ....- _ ..(~

.... ..-

MFJ Super Hi-Q Loop-
MFJ's MFJ-178fi

tiny 36 inch 52 9 9 95
diameter high
efficiency loop antenna lets
you operate 10 10 30 MHz
cUIltimwusly - including
the WARC bands!

It's ideal where space
is limited - apartments.
small lots, mobile homes. attics, motor homes.

Enjoy both OX and local contacts when you
mount it vertically. You get both low angle redia
tion for excellent OX and high angle radiation
for local close-in contacts. Handles 150 watts.

Supereasy-to-use]O nly M FJ-1786 Super
Remote Control ha.. Auto Band Selection», It
auto-tunes to your desired band, then beeps to let
you know. No control cable is needed.

Fas t/slow tune push buttons and bui lt-in
two range Cross-Needle SWRlWattmeter lets
you quickly tune 10 your exact frequency.

,\ 11 welded construction, no mechanical
joints, welded butterfly capacitor with no
rotating contacts, large 1.050 inch diameter
round radiator c - not a lossy th in flat-strip ••
gives you highest possible efficie ncy.

Each plate in MFJ's superb tuning capacitor
is welded for low loss and polished to prevent
high voltage arcing. It's welded to the radiator,
ha.s nylon bearing, anti-backlash mechanism,
limit switches and a continuous no-step OC
motor for smoom precision tuning.

A heavy du ty 1/8 inch thick ABS plastic
housin¥. with ultraviol et inhibitors protects it.

~"'l·1782 5269.95 . Same as MFJ-1 786 but
remote control has only fast/slow tune buttons.

NE1V!l'tIFJ .I788 , S359.95. Same as
~lFJ - 1 786 but covers40 Meterthrough 15 Meter
continuous. Irclodes super remote control.

Super 80/40M Vertical MFJ halfwave Vertical
Designed as alligh MFJ-1792 6 bands: 40, 20, / 5, / 0, 6, 2 Me/ers '"••••.,

performance antenna for 51 5 9 9 5 No radials or ground needed! I
80 and 40 Meters, the Operate 6 bands -- MFJ-1796 i
MFJ-I792 features ajull sizequaner 40,20. 15, IO, 6 and 519995
wave radiator for 40 Meters __that's a 2 Meters -- with this
full 33 feet of ruthles.s radiating power. MFJ-1796 g round independent

E nd loadi ng __ the most efficient halfwave vertical antenna! No
form of loading __ is used for 80 radials or ground ever needed!
Meters . It's accomplished by a virtu- II's only 12 feet high and has a tiny
ally lossless 4 lf! foot capacitance hat 24 inch footprint! Mount it anywhere
and a high-Q coil wound with Teflon- from ground level to tower~ - on
wire on a tow-toss fiberglass form. apartments. condos. sma111ots, even

The entire length radiates power. motor homes. Perfect for vacations.
High strength 6061.T6 alumi num field day, OX-pedi!ion, camping.

tuhing, supe r strong solid fiberglass Efficien t end loading , no lossy
insulator, Freq uency Adaptive traps. Entire length is always radiat-
I-Network" , heavy duty swing mou nt." """ ing. Full size halfwave on 2 and
Handles 1500 watt s PEP. Requires guying and 6 Meters . High powerair- wOlmd choke halun
radials. counterpoises or ground screen. eliminates Ieedhne rad iation. Adj usting one

MFJ-l793, $179.95. Same a.. MFJ.1792 but band has minimum effect on other bands.
includesjull si:L 20 Meterquarter wave radiaror, Au tomatic bandswi tchi ng, low radiation

angle, omni-directional, handles 1500 watts
PEP. Goes together in an afternoon.

Box Fan Portable Loo
No, it's not a fan MFJ- 1780

- it's a high effi- 52:2995
cicncy portable loop
antenna that's ahout the same size
and shape as a 2x2 foot box fan,
complete with carrying handle.

Carry itlike a SUItcase, tuck it in a comer
of your car or check it as baggage on a plane.

W h en you get there, set it on a table or
desk and enjoy ragchewing or DXing.

AD welded construction. covers 14-30 MHz
continuously including WARC bands. handles
150 watts. Remote control has fastlsk)W tune
buttons. Separate control cable not needed



Fig. J . Signals are reflected by ionized mell'or trails, III mosl ruses , however, the signals
are scattered ruther than reflected in the ge/leru/ sense of the term . The density of the trail
gOl'ern .f the reflection n . scattering effect .

Fig . 2. Si1llwls lire reflected by ionized clouds in the E laver of ,he ionosphere , S,mmdic E
signals are MrIIl/X (/I1l1 II/(I.\' lastmuch longer than meteor scatter signals ,

Xrntr

*Meteoroid

WXXI 9 1.5 ~t llz

Rochester. NY

Now for the "when" part

" W he n" is ge nerally dic tated by
pro pagation . Many hook s go into g reat
detail about the various forms o f
propagation on the VHF bands. Yo u'lI
also li nd some excellent articles by
loo king throug h buck issues o f ham
rad io periodi cal s (suc h as 73). Here

If you arc blessed with a QTH where
you ha ve a multit ude o f unoccupied Ire
qucncics. you' ll need to make a decision
about where to listen .

Yo u ca n usc severa l approaches to
solve this "problem" (we all should be
so lucky as to have ill . You can try the
h it-and -mi ss approach : Just pick an
unoc cupied frequency andlisten.

Another approac h is to se lect your
listening frequency based on cond i
tions. (Thi s sta tement will ma ke more
sense after the description later o n of
different propagat ion modcs.) For th is
you' ll need a re ference guide such as
FA! Alias . This annual publication l ists
FM s tations by freq ue ncy a nd by loca
tion. II ab o indicates transmi ller power.
Know ing trnnsmitrcr power allows
you to select the higher-power. eas ier-to
hear statio ns . Transmitter an tenna height
(also listed ) can someti mes be an
ad vantage to know. 100,

T hat cove rs the basics of whe re to
listen.

Ionized column

Rcvr

Savannah, GA

Rcvr

Topeka. KS

88 .2 , or 88 ,25 M Hz. A receiver with a
digital readout makes it muc h eas ier to
" park" o n an unoccupied frequency.
If your rece iver has a rule-and -po int
er d ial , you 'll need to estimate the
frequency.

If you live in a metropolitan area,
find ing an unoccupied FM frequency
can be a c ha llenge. In that case . the
best you may be able tu do is to listen
on freque nc ies where signals arc weak .

Sporadic E cloud

WCI'N 90.3 MHz
Cleveland. OH

Xmtr

propagation . There arc ple nty o f tropo.
sporadic E and meteor scalier sig na ls
to hear o n the FM han d .

Choose a n unoc cupied frequency in
the fM hand for best results . T he
lower portion of the FM ha nd is occu
piell mai nly by ed ucatio na l an d no n
comrncrciu l stations . Although they
may run lo wer power than the ",'om

merci al sta tions h igher up. they may
cause you fewer interfere nce problems
and yo u may hear a vari et y o f s ta tions
come and go on a sing le freq ue ncy as
propagation c hanges.

Yo u will sometimes hear (or sec) OX
override a sem i-loca l station or even a
local sta tion.

Why an unoccupied freq ue ncy'? S im
pl y because it is easie r to detect weak
signals that could eas ily he masked b)'

a stronger s ta tion. Al so , it' s easie r to
hear a weak sig na l if the re is nothi ng
but noi se compet ing for yo ur listeni ng
atte ntion.

II' s easy to se lect an unoccupi ed TV
channel. hut there are several thin gs to
keep in mind when selecting an fM
freq uency. Remember that althou gh
the FM band co ve rs the 88 to 108 ~1 Hz

ran ge. the lowest assigned frequency is
88 .1 Mlt z: the highest frequency is
107 .9 MHI.. Stations on the FM band
arc spaced at 200 kll z interv a ls. so as
s igned freq ue nci es fo llow the pattern
88 . 1. 88.3. KitS, and so o n. There arc
no slations o n freq uenci es such as
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Radio Amatellr 's Handbook or Beyond
Line ofSight . for more details.

As menti oned prev iously, this is a
time when you would want ( 0 use an
FM station guide to select speci fic sta
tions to li sten for. Why waste time lis
tening on 90.7 MHz during an opening
along a warm front, if there arc no sta
tions within a few hundred kilometers
ahead of the fron l operating on 90.7
MH z'!

Sporad ic E

Meteor scatter

You' ll see this form of propagation
also referred to as E skip, short skip or
Bs. The tcrm "sporadic E" comes from
the fact that the DX openings arc spo
radic (and therefore not predic table)
and that the ionized clouds responsible
for reflecting signals arc located in the
ionosphere's E layer.

In any case, sporadic E occurs most
frequently in May. June and July and
to a lesser exten t in December and
January. Listen from 9:00 a.m. to

12:00 p.m. local time and again from
5:00 p.m. to 8:00 p.m. These are the
most common listening times; how
ever, sporadic E can occur at any time
of the day or year. The ope ning may
last anywhere from a few minutes to
several hours.

Because the clouds form suddenly,
signals appear quickly. Signal strength
is hi gh . The clouds may also move
qu ick ly so one strong DX signal may
rapidly be replaced by another equally
strong signal from a di fferent station.

Because of the increased altitude.
sporadic E signals have a greater range
than tropo signals. Expect distances
from 500 10 2300 km (300 to 1400
miles).

An excellent report on an eleven
year study of sporadic E on the FM
band appeared in QST (May 1992).

Yes, those things you see streaking
across the dark nigh t sky affect radio
waves. The reason is simple: Not only
does a meteoroid produce a visible
meteor (trail of light) as it enters
Earth' s atmosphere, it also produces
an ionized column.

This column, like the ionosphere. can
reflect signals. How effectively signals
are reflected depends on the de nsity of
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are some basics to give you an idea What makes this form of propaga-
of when to listen and what you are tion so appealing is its dependabil-
li stening for. ity. There is litt le day-to-day or sea-

Tropo
sonal variation. If you li ve ncar a large
body of water-s-the Great Lakes, the

There arc a numher of effects within
Atlant ic Ocean , the Pacific Ocean or
the Gul f o f Mexico-you can take ad-

the troposphere that enhance signal
vantage of temperature

. .
propagation. While the common belief

mversrons.
These occur from the evening until the

is that signals arc limited to line-of-
morning hours.

sight range at VHF, this is rarely the
Weather maps in newspapers, on TV

case with a beam antenna on a tower. or (these days) available on-line via
Listen to the FM band and record the your computer give clues to propaga-
stations you hear. It won ' t take long to tion . Watch for a warm front approach-
realize that many o f them are well nc- ing your area. Propagation is parallel
yond the line of sight. Thi s in itself is a to the front and occurs for several hun-
good lesson in VHF propagation (if dred kilometers ahead of the front.
you don ' t know how to calculate the Cold fronts also enhance VHF propa-
distance '0 'he horizon, check 'he garion along the front . In this case, the
propagation chapter of ' he ARRL signals propagate behind the cold
Handbook for the formula). front Start listening just after the front

Stations can be heard almost daily has passed your QTH.
using trope scatter. Both antennas are Wave cyclones occur in the spring
aimed at a common area in the tropo- over mid-America and may provide
sphere. The lower boundary of the area propagation fo r a day for stations in
is determined by the antennas in usc; ' he northern , southern, eastern and
the upper boundary is about 10 km (6 central states.
miles) above Earth's surface. That 's Slow-moving high-pressure sys-
not very high, so signals arc limited terns, common in late summer over the
to about 500 km (300 miles) between eastern half of North America, can
the FM station and your anten na. In prov ide DX possibilities during the
practice, the distance is usually much eveni ng and early morn ing hours. Rc-
shorter than this. fer to ARRL publicat ions, such as The

Shower Name Peak Date Peak Time Duration Meteor Rate
(1997) (UTe) (In days) (per hour)

Eta Aquarids May 4 2200 6 20

•

Arletlds June 7 0911 2 60

Perselds Augusl12 1800 4.6 100

Orionids October 22 0100 8 25

Taurlds November 5 0124 30 15

Leonlds November 17 1052 4 15

Gemlnlds December 14 0600 3 58

Urslds December 22 1145 2.2 10

Table J. Dasa for various ShOK'f'TS ofinterest to amatf'urs. Each shower lastsfor severat days .
so listen before and after the peak date. The co lumn labeled "Duration " gives an indication
(1 how manv do 'S von should listen.



That's it , folks

No station IDs, no complete songs,
no entire weather forecasts. You'll be
lucky to hear a few notes of a song or a
few syllables (maybe words) of a news
report.

Why do people put themselves
through this agony? Sporadic meteors
are bas ically practice . The real fun
comes during meteor showers because
there are so many more meteors. Dur
ing a shower, you hope for several me
teoroids coming into the atmosphere in
succession so the signal lasts longer as
it reflects off successive meteor trails.

The adven t of computers and the use
of packet techn iques by hams makes
signal exchanges much faster (and
therefore more successful) than previ
ously poss ible. So, if you like listening
to meteor scatter on the FM band,
you' ll probabl y really get excited
when yo u hear it on the ham bands.

Signals can also reflect off the au
rora . However, the number of opportu
nities you have to use this form of
propagation depends on your latitude.
The farther north you are, the more op
portunities you get-but it's a little
more complica ted than that. Auroral
propagation depends on geomagnetic
latitude. Rather than following those
neat lines of latitude that appear on
maps, geomagnetic lines slope from

Aurora

You might think that you need to
point your antenna upwards . That is
not the case. Point your antenna at the
horizon to hear signals reflected by
meteors . This approach will yield the
greatest distance.

Because meteoroids ablate at an
altitude co mparable to the E layer
of the ionosphere, distances will be
comparable to sporadic E signals.

Now, for what you'll hear: Assum
ing that you are listening on an unoc
cupied freque ncy, most of the time
you' ll hear main ly receiver noise. Pe
riod ically, you' ll hear a signal rise out
of the noise very rapidly. As soon as it
peaks, the amplitude will start to de
crease. The signal may last for a fraction
of a second or for several seconds de
pendi ng on the meteor. There may also
be a residual signal beyond this time.

"It's a matter ofknowing
where and when

to listen."

occurs during meteor sho wers. Prob
ably the most famous shower is the
Perseid shower that occurs in August.
During a meteor shower, Earth passes
through a large number of meteoroids
traveling in highly corre lated orbits ,
Depending on the shower (and your
listeni ng setup, of course), you can
hear several dozen to several hundred
signal reflect ion s per hour. There arc
even daytime showers that can only be
detected by radio means.

Refer to an annual astronomy book
(such as Royal Astronomical Society
of Canada's Observer 's Handbook) or
a periodical (Sky & Telescope and As
tronomy are available at newsstands)
to find the dates for showers. Ta ble 1
will get you started.

Timing and antenna direction are
more critical witb showers than with
sporadic meteors. You can try the
probe method (listening for signals
to peak as you rotate the antenna
not very effective in this application) ,
or you can read the VHF manuals
for hints. Compu ter programs are avail
able to calculate peak times and cor
responding antenna directions. Check
your favorite ham radio BSS or on-line
service.

the col umn. About ninety percent o f
meteor trails arc underdcnse. Under
dense trails tend to scatter the signal.
hence the term "meteor scatter."

You can hear meteor scatter any time
of the day or night and on any day of
the year. There is a diurnal variation
with a maximum occurring around
6:00 a.m. local time and a minimum
occurring at 6:00 p.m. The ratio of
maxi mum to minimum is about 4 to I.
You may hear a few to a few dozen per
hour around 6:00 a.m. This is the pat
tern for sporadic meteors (meteors
produced by meteoroids that travel
alone) .

Since beth the time of arrival and
direction of sporadic meteors is unpre
dictable, you can simply point your an
tenna south in the morning, select an
unoccupied frequency and listen.

At predictable times throughout the
year, you can hear an increase in
the number of reflected signals_ This.~,..

1-801- 373 · 8425
Antenna sWes t

B"", 5C«i2·$ . """'D.lIT~

~••,JaJ;
"'-'I' lot .......
~" 'E_IOUM

EI....... C1..."'9

CIR(:LE tl 4 ON READER S ERVICE CARD

Mr. NiCd -E.H. Yost & Co.
2m-D ParvlewBd.MiddletDfLW15 35 6 2

Pbone 16011 131-3443/ hi (8011131·1012
DEALER INQUIRIES INVlTED

World's best ham
weather station*

- only $379
Others from $179
:Sew :\1odeI2000:

lIelps you aler t others to
..'eather extreme'i via A.P.R.S.
uroo SKYWARl'i and :\ .R.ES.
net:..~ Features accura te :
• barometri c pressure • 3-hr.
pressure change . indoor/oul
door humidity '[ • dew pcinrt

wind speed}
direction . in
doo r and out
door tempera
ture - wi nd
chill tempera
ture . rainfall't.

Instant ac -
cess 10: • curren t values . IlW )'·s high s and
lows . yesterday 's highs and lows • long tenn
highs and lows . time/date for all highs/low~

• rain lOI:alst fOl" today. yesterday and long term
• aIanns • +-mode~ port. and ll'I(R.

The l'LTI'IJ-:T ER 2000 ~ a ~at valuer
onl~- SJ71J -i- shp ' It. ( t O ptiona l sen"oOf"S add' I.)

- Ew n nnllhr,.n il«h .'fagtdnr ( 'Ia~·. '961.
known for its har d-h iUing.. au thorltanve no
views, concludes "t he best we have seen,"

Call or write for free brochures.

1-800-USA-PEET
or 908-531·4615 FA X: 908-5 17-0669

PEEl URO S CQM PA :S)'
IJOS·7067 Doris Avc_. Ocean, ~J 07712

,_Vis;1our Home Pagc at "''''w_pC'Clbro< _com

• AMA TEUR RADIO BA TTERY PACKS
• REPlACEMENT RECHARGEABLE INSERTS
• LAPTOP COMPl/TER BA TTERIES
' CAMCORDER BA TTERY PACKS
• CELL ULAR PHONE BATTERY PA CKS
• SEALED LEAD-ACID BATTERIES
• O.EoM. £ CUSTOM ASSEM8 LY PACKS
• AUTHORIZED SANYO NiCd DIS TRI8 l/TOR

CIRCLE 304 ON "'EA DE'" SERVICE CARD
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Morse Tutor ('.old from G.G.T£ is the
answer for beginners and experts alike,

· Get thesoftware the ARRL sellsand uses tocreatc
practice and t~"S1 tapes; and l\Ion r Tutor ( ;....hl is
approved for VI'; exams at all levels,
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WANT TO LEARN CODE?

CIRCLE 29Ei ON REAOER S ERVICE CARD

COAXIAL
DYNAMICS,
INC.

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

IU ·:PE\.I I·.I{II E\. () , ·\. RITI{S

Model 81000A is a thoroughly engineered . portable, insert ion type wanmeter
designed to measure both FWD/RFl
C. W. power in Coaxlaj transmissicn lines.
81000A is comprised of a bu ilt-in line
section, direct reading a-scare
meter protected by a shock·proof
housing. Quick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexibility
and adaptability with a two year
warranty.
Contact us for your nearest
authorized Coaxial Dynamics
representative or distributor in
our wol1d-wide sales network.

15210 Industrial Parkway
Cleveland. Ohio 44135
216-267·2233
1·80Q.COAXIAl
FAX: 216-267-3142 SH Us AI Dayton - Booths 401 & 402

Service and Dependability...A Partof Every Product
E· Mail coa~jal@a K.MI http://www.coa~iaLcom

C1 RC1.E 1" ON READER S ERVICE CARD
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.. now ........bIel 0.... 1<10 DOO / . _-• •
""""pdalild Intwn.tionlll l"llna- . ; ' ..~ 0-The HamCall CD-ROM alllJlO't you 10 \........ ..
look up over 1,362.000 c;l lIsig .... from .:if:;
.. over Ihe WOIId. The same CD IOOI'k$ in ..... .,.
DOS, w..oow. h . WindoWs 95. and Mac:inIoIh.
On. PC fIft"ling W.oduw$ or DOS, you can look "4'

...... by CIIlI. _ • .cldf-. cily. _ . ZIP. CIIlI sign
IWlfiI<. and -.roty. PC. '*" 11IO .... ptdlgI~.
EDIT Ii'COlill . and e.b.oIitte BEAM HEAOING and
DISTANCE. "'- '*' reni.. by cal. 1Ml _ . and
ZF. and now _ phoIos.
.Suppi:A-.d by ......... B8S . ystemI lfId 1llgging
P'ogo.......
~~ Ior..--I ccunlriel tIMed on
city or town lor~••ter 1lCCU'1lC)I.
oCllIculale. bellTl heading lind d llt.f'lC<I from your
holTOl QTH .~IoIT\8 IicaI!y.·PrInt. stanchwd 1-up labels lor QSL card• .
AlICI on~ _ OYer 130.000 <:ron ",1"'"00e'

from old Ill e-h, _ 3.000 J!lootugIaph• • ov.-
115.000 1llc*'.1 11S. lind much. much more , W.
....~ your PHOTO or OSL C8fll juIl-.l
~ IICIng w4l . 19*1 .... '" m, IIip iQ .. ICI ...
• in our pn:IdudI. Prio;e nm"''' 150.00~ 15.00
~iQ U,S. and 18.00 io _bOlilllhippiiQ.

•~r.c:.oc- sub;j«l1O choDp .;d>ouI -*c.

C!!C . EE. . .

Make "Commercial Quality" repeaters
from GE and Motorola Mobiles

• 45 Walt VHF MiCar from $99
. 40 Walt UHF Master II f rom $199

Conversion Information Available!

~~~ih~U~P~J~/~W~W~WJ..v~e~,~,:a~,eolc~om .comOrders : 800 4 56 5548
Info : 30 7 266 1700

northwest down to southeast. As a re
sult. DXers on the east coast have an
advantage.

Auroral propagat ion is cyclic . There
is a seasonal pattern with more oppor
tunities at the equinoxes (March and
September). There is also a cycle that
may be related to, but not in phase
with, the solar cyc le . Peaks occur
about 2 years be fore and after the solar
cycle maximum. The diurnal pattern
indicates two strong peaks- one at
about 6:00 p.m. local time and a
second around midn ight.

Best sig nals are heard by pointing
your antenna in a northerly direction,
but probing for the best signal is
important.

Predic ting auroral conditions on
VHF is a matter of listening for the
signs on lower frequencies and waiting
for the e ffect to reach the VHF range .
Wavering signals that are weak and
sound watery on the AM broadcast
band up through the 40-meter band in
late afternoon or early even ing are a
sign that auroral conditions are devel
oping. Station WWV broadcasts A and
K indices at 18 minutes past the hour;
WWVH does the same at 45 mi nutes
past the hour. A K index greater than 5
and an A index grea ter than 30 indicate
that it's time to listen for auroral activity.

Keep in mind that you may not see the
aurora, but you may still be able to hear
signals via this form of propagation.

This is only the beginning. There are
o the r forms of VHF propagation as
well as variations on the ones me n
tioned here and eve n combinations,
such as auroral E.

If you find that VHF DXing on the
FM broadcast band has whe tted your
appetite, you are a primc candidate for
DXing on the VHF ham bands.

By the way. most of the forms of
propagat ion present on VHF also oc
cur on 10 me ters . Yes, you can use
your HF rig to have sporadic E QSOs;
try your hand at meteor scatter work;
and make contacts via the aurora.
While sporadic E is exploited on this
band, meteor scau cr and auroral
propagatio n go vi rtually unn oticed.
You will need to pursue these ope nings
with a like-minded tram.

All things considered, DXing o n the
FM broadcast band (or low VHF c han
ne l TV) is an exce llent introduct ion to
the world of VHF. fa



Hum"" III on your FHdwd urd

Horsetrading on the Ham Bands
The FCC has approved on-the-air buying, selling and swapping ham gear

via the traders' nets .

Rona ld Lumachi WB2CQM
73 Bay 26th Street
Brooklyn NY 11 214

E-mail: WB2CQM @Juno.Com

O
nly a short while back it was rc
ally a pain to advertise amateur
radio gear for sale or to dra ft the

text of an advertisement for an item that
you wanted. You had to write the ad.
send it along to yo ur favorite media
source. and then wait weeks (sometimes
months) before it finally arrived in print.
By that time, the event was somewhat
antid imactic-often if an individual did
call in response to your advertisement.
you'd have to be reminded about the de
tails. Hams, being an impatient (but
most resourceful and proactive) lot , rcc
ognizcd the shortcomings of thi s process
and began meeting in their on-the-air
cl iques to d iscuss what they wanted to
buy. sell. or swap. Increasingly popular.
these inform al groups evolved into more
structured. regularly schedu led occa
sions. attract ing larger and larger num
bers of participants. Although the nets
sport a variety of names. including
Horse Traders. Old Gear & Junk. Collins
Net, etc.• they all afford the radio ama
teur the opportunity to offer his/her
wares on the air. without delay. to a large
number of knowledgeable. attentive. and
motivated buyers and se llers- and the
best thing about it is that the free service
is instantaneous. If it sounds like a good
deal. it is. Its success can be traced to the
tireless effort s of the radio amate urs who
are the net contro llers. Their unsel fish
dedication and perseverance make the
service possible.

How does the net wor-k?

The organi zational rules arc simple
and straightfo rward and arc generall y
applicable 10 any of the traders' groups.
Usually when the net is called. the con
troller brie fly reviews the regul ations
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governing its operation. The FCC has al
lowed hams to advertise over the air pro
vided they meet minimum criteria. [See
Part 97.11 3 (a) (2) of the Regu lat ions for
prohibitions and except ions to the salel
trade rule.) Obviously. the controllers
are in the best position to enforce the
regulations to the letter of the law since
the FCC. because of its manpower
and budget shortfalls. has of necessity
directed its attention to more pressi ng
matters.

The first and most important admoni
tion is that com mercial advertisers arc
not welcomed . In addi tion, anyone who
has been identified and proven to be (to
the satisfaction of the controller) a full
time purveyor of radio gear is told hel
she is in the wrong place and asked po
litely to move on. Third party list ings are
not permitted but their wants are OK .
Any equipment offered must be in the
seller 's possession . This situation arises
frequentl y when there is an estate sale
and a ham. as a special favor to the
widow. offers to liquidate the gea r. If
that's the case, it's easy to conform to
both the spiri t and letter of the law: Have
the gear in the shack when advert ising.
Net contro llers are aware that FCC regu
lations allow on -the-air sale o r trade of
any equipment provided it is ham-radio
related. They make a conscientious ef
fort to conform closely to thai ruling. To
illustrate this po int. I recall in one in
stance an individual offered an aviation
type GPS (satellite positioning) unit and
an altimeter. ostensibly to locate and ac
curately measure the height of one's
QT H. He was po litely reminded that of
fering that equipment was stretching the
rule a bit too far and was politel y di 
rected to hit the road! Computers arc

accepted on the genera l equipment nets
provided they support some aspect
of packet operation. Oddly enough,
scanners can be listed with impunity.

A seller may quote a price for an item.
but any negotiations. hagg ling. or plain
horsctrading must be accomplished over
the telephone . On many occasions. the
seller may be asked by someone
(through the controller by signaling with
the word "contact" and being recog
nized ) to clarify the listing with addi
tional details that may have been
omitted. For example. before plac ing a
long distance telephone call. an indi
vidual may want to know the serial num
ber of the rig. the number of fi lters in a
particular recei ver, or whether the linear
is a two-bolcr or capable of tuning
160m. It's the seller 's option to include
or omit the asking price. He may prefer
to discuss the details more privately over
the telephone. One experienced trader
mentioned to me that he never calls
when a price is not listed. He claims they
are invariably too high. If you think it's a
worthwhile deal or you need more spe
cific information . make the call . It's im
portant to remember that the nets are
"directed:' so all inquiries must he chan
neled through the net controller. Imagine
the resulting chaos if it weren 't handled
in this manner. The controller's task is
difficult. to say the least. and virtually
impossible to undertake without a first
class radio station. a high degree of per
sonal fortitude. the patience of a saint.
and the endurance of a marathon runner.
The majority (If net controllers maintain
a runn ing log of those checking in,
includi ng telephone numbers and equip
ment offered . Some. less technologi
cal than ot hers. usc their own special
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With Kepro!
To make your own prototype printed circuit

boards. tall Kepro - for your FREE "How to
Make a Printed Circuit Board- booklet.

For our catalog of products and services, or
our easy step-by-step "How To" booklet, call:

800·325·3878Kepro Circuit Systems, Inc.

ELECTROMAGNETIC MEASURING TOOL
New TFiFiel~ Broadband Meter combines a broadband field , t rength
meter with an AC magnetic & electric field meter in a single package
RF field strength N ttlng (vertical, 10-1000 Vim C 100 KHz -25 GHz ) is
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. ne, testing leaky mierowave~s or finding hidden ~Iaoee -bugs".
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wtlich of several lines is canying AC or pulsed current, finds underground
power lines. Iefls you il a power w pply or transformer is "on' , without
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. 100 KHz) tel, you whiCh line is·hot'' vs ·neutrliIl". finds AC wwVlg in walls, .
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Inc/udes standard 9NoIt battery, 1 year warranty. Price $170 includes
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Vis it our NEW website- Ilttp:/Iwww.kepro.com

7~ '1tt(3ad ~a4 - N6WPA
Losing your source ofpower?

Have your old case refitted with NEW cells and Save!
Convert your pack to NiMH!

Same size pack - HIGHER capacity!
·Handhelds · LapTops · Commercial Radios · Camcorders

*Por table Scanners *Test Equipment *Power Tools
·Any Special Application

NEW replacement packs & Individual cells also available!
O!l Callfor a price list! ~

17052 Alameda Drive Perris, CA 92570 ...---,
III (909) 789-0830 FAX (909) 789-4895 L
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shorthand and keep paper notebooks to
record the entries. Others use computers
and maintain databases from week to
week. Net controllers arc routinely
asked to search out a previous listing
(usually with success) based on very
sketchy information. They do it gladly
and pride themselves on the sophistica
tion of their logging systems. Most
frequently, telephone numbers are incor
rectly copied by prospective purchasers
(QRM, QRN. QSB) and when queried
the controller has the capability to check
back into the log and set the record
straight It 's not an easy task by any
stretch of the imagination, especially
when 100+ hams check in with 400-500
bits of discrete information.

How do you participate?

Check the accompanying listing for
the net time and frequency that offers
you the most consistent propagation.
Bands are often noisy and crowded, so
listen to those groups that prod uce the
best signal strength to your locale . Inter
ference is often generated in unusual
ways. For example, (a lthough it's diffi
cult to explain the motivation ) there are
occasional incidents of malicious inter
fe rence from QRMers whose sole pur
pose is to disrupt the net. Controllers
continually remind net participants that
they should nor get bent out of shape and
feed into those guys by acknowledging
their presence with speculations about
their mental health or family lineage.
Past experiences have shown that this
passive response works well since those
interfering usually get tired and simply
fade away. To a lesser extent, overzeal
ous contesters must be conti nually di
rected away from the frequency; they
usually respond with a quick apology to
the cont roller and an immediate QSY.

Most nets begin promptly and follow
a sign-in protocol. Genera lly, the net
controlle r will accept the suffix of your
call in alphabetical order usually begin
ning with "A." For example. in my in
stance, I would sign in when the "C"s
are called with "CQM." If the controller
copied my signal he would acknowledge
that I was on the list; if not, I' d try again.
If my signal were marginal due to poor
propagation to the controller's QTH, I'd
ask for a relay. Someone would hear my
request and offer to forward the mes
sage. Incidentally, mobiles ge t first
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crack at listings. Remember the c ardi
nal rule-Yim 'l'e got to be on the list to
participate! The hams wi th the suffix
" A" arc not always the firs t to go.
Controllers re verse the alphabet ical
listin gs week ly. If " A"s were fir st last
week, they're last the next time
around. It's the amateur with a callsign
in the center o f the alphabet who never
gets to the head of the line. bu t there
arc seldom co mplaints from anyo ne .
Imag ine the confus io n if yo u started at
the midd le of the alphabet and worked
in both di rections . O n many occasions.
the controllers . prior 10 tak ing the
regul ar li stin g . wil l liven up the sign
in period by calling fo r a pile up and
listen ing for the loudest station. It's
trul y o rganized chaos, hut if your
cal lsign is recogn ized above the ca
cophony of signals, it' s quite an ego
trip for the participant. I' ll wager there
aren' t too many hams around who
don ' t want the world to know that
they ' re top ban ana . It's good fun and
enjoyed by all . As a reward for the o ut
stand ing five or six of the best signals.
the big guns arc allowed to list fir st.
It ' s a small enough compe nsat ion for
tweaking that antenna, cranking up
(so metimes a little abo ve the legal
limi t) the amplifier, and consumi ng a
bit more electricity. lr ' s an intere st ing
side note but many of the big boys
with giant signa ls accept the acco lades
and then polit el y pass on the opt ion to
list. They just re ve l in the recog nit ion
and ego-boosting ac t ion.

In many cases . the net controller can
gauge the lengt h of the net by the num
ber of check-i ns. If the lis t of part ici
pants is overl y long. it may be decided
to limit each trader to ..\ spec ific num
ber o f items. Usually it's never less
than four (an)' co mbination of huyl
sells ). If the list appears to be shorter
than usual. he may announce that time
will be allotted at the co mpletion of
the net for latecomers. Pay part icular
attention for that announcement in the
eve nt you arrived too late and the con
tro ller has passed you in the al phabet.
You 'll only get o ne shot at logging on.

For a variety of reaso ns. it's a good
idea to listen c losely to the net ra ther
than become preoccupied at the o ther
end of the house. First a nd foremost,
you won't miss your turn. While lis
toning . you may locate a part icular
ite m being o ffered that is o f interest to
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you. This is especially true if you
planned to list a ··.....ant.. and the ite m
fortuitously appears. More impor
tantl y, when you' re focused o n the lis t
ings. you begi n to ge t a fee l for the
going price of a partic ular p iece of
gear. Remember that the "ed ucated"
ha m will neither pay too m uch nor ask
too Iiulc for equipment. provided
helshe has don e the home work. If yo u
lis ten for only a short time. you' re
certain to get the rhyt hm o f the net.

When your turn comes. sig n o n wi th
your full callsign. handl e, and re fer
e nced location if you do not live in a
city wi th a recogni zable name . In my
instance . Greentown (my second sta
tion) would have litt le impact o n a ny
one (e xcept a local amateur. the deer.
and perhaps the resident chipmunk)
until I indicated thai it is si tuated
in northeast Pennsyl vania, 20 miles
east of Scranton. Because of the h igh

"A fu ll-time purveyor a/ radio
gear is told he is ill the wrong

place and asked politely to
move on."

profile o f the Big Apple , there should
he no problem of location if I'm listin g
from my (p rimary) New York City
QTH .

State the items you have for sale (or
an nounce your needs) and be as co m
pre hensive and honest as yo u can be
with thi s descri ption . Generally. the
1- 10 scale is used to evo ke an image
of condition. For example, a 9+ with a
minor scratch on the top cover would
indicate that it ' s close to factory co n
d ition but has a su rface blemish. Make
ce rtain to include all accessory items
that wi ll affec t the price . For example .
what is the serial number? Are there
e xtra crystal filters for the receiver?
Do yo u have the orig inal manual and
shipping cartons? Docs it incl ude the
power supply? Is there an auto an tenna
tuner? Is thcre fu ll o utput o n the lin 
ea"? Are there any spares? Will you
ship the item. and docs the price in
clude shipping? Docs the speaker have
a built-in phone patch? Or. with heavy
items, would you tra vel a reasonable
di stance to meet someone'!

Don' t be reluctant to advertise a
j unker, hut make certain that you
clearly identi fy what yo u' re offering .

Many hams need di scre te parts for a
restoration o r rebuild ing project. and
what yo u offer may li t their needs per
fectly. To ensure that you ' ve made
your list bo th complete and compte
hcnsible . wr ite do wn the text o f the ad
beforehand . Don ' t try to ad lib. Yo u' ll
either stumhle along and embarrass
yourself or leave o ut a vital part of
your message. You'll kick yoursel f af
terwards when yo u reali ze why the
te lephone hasn' t rung . It happens all
the time. even to the most confident
trader. You may, if you ....-isb. state an
asking price and ind icate if you arc
amenable to trad ing for a specific
item. If you fee l that the trades are not
o f comparable value, don ' t hesitate to
mention that you arc aware of the price
di fference and willing to offer (o r
take) an appropriate amount of cash to
smooth out any ro ugh spots.

Make a co nsc ientio us e ffort to a vold
extraneo us co mme nts . Stay foc used
and leave the chit -chat for a nother
time . Sellers make thi s mistake all the
t ime . It takes up val uable net time, ob
sc ures the message. and generally con
fuses everyone. Above all , avoid
trying to hustle the g roup by overpric 
ing . Rest assured . the traders kno w
wh at an ite m is worth and they don ' t
want to pay for your emotional attach
men t. You' ll know exactl y what I
mean when yo u hear a symphony of
polite wh istles in response to an unre
alis tic asking price . If thai happens to
you. you're usuall y dead meat ! Keep
to your script and sign out by listing
your tel ephone number twice (slo wly)
along with the area code. re peati ng
your name phonetically, and listi ng
your callsig n. At this po int you may
o ffer your E-mail address to those who
wou ld pre fer to contact you that way.

If you 've struck a chord with some
o ne in the listening audience (a hot
item at the fuir price ). expect a tele
phon e call even before you sign off
with the net controlle r. Be prepared for
bargaini ng. hut if you've done your
ho me work you ' re aware of fair value .
Feel free to be firm o n the price and to
reject any unreal ist ic offer. On the
o ther hand. remember that everyo ne
lo ves a bargain , so if yo u're close in
price. consider com promis ing a hit and
making the deal. If there ' s no meeting
of the minds, take the ca ller ' s tele
phone num ber in the e vent you later
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What's the downside?

fig ure on about 5Q--6O% of the man
ufacturer's list price as a good starting
point. Prices must be adjusted down
ward if it has flaws and is not up to fac
tory specs. All bets are off if it 's an
antiq ue and in high demand. Just try to
buy a set of original CW and AM filters
or a speaker for a Collins 75A4! These
discrete components, available a short
time back for peanuts, now cost almost
as much as the receiver itself. In any
event, you'll want the best deal you can
get, so if you ' re not certain, check
around. Ask around both before and af'
ter the net for the information you need.
For many of the regulars, the trader's
group is also a social even t and they're
fo und around the net frequency with
their cro nies sharing trading experiences
and prices. Don't be rel uctant to ask one
about the value of a piece of equipment,
s ince most hams arc more than anxious
to share their expertise.

"Listen around a bit and hear
what's being offered at what

price."

Dealing at arm's length (not eyeball
to-eyeball) for an expensive item may be
a nightmare waiting to happen. Net con
trollers are quick to remind part icipan ts
that they are nol responsible in any way
for the transactions that take place o n the
net. As part of their disclaimer, they sug
gest that the involved parties attempt to
resolve any dissatisfaction resulting
from a sour deal. (You can see the im
portance of having a clear and written
understanding o f the transaction detai ls
should an item prove not to be to your
expecrations .) Generally. refunds are
made by the seller wi th no questions
as ked.

For example , I recently purchased
three Collins A4 mechanical filters for a
newly-acquired receiver which was at
that time away for extensive surgery
.courtesy of Howard W3HM. The deal
was that the money would be refunded if
the filters did not work. Four months
later, the receiver was returned (wi th the
front end sensitivity hotter than a fire
cracker); the filters were tested, and one
didn 't work . I sent a note to the selle r in
Pittsburgh and with in a couple o f days

determi ne that th e offer at hand is the
best (or on ly) one received . It's amaz
ing how much better an offer looks
when no o ne else calls. If you 've
struck a deal, then serio us talk should
begin . I'd suggest you ask for payment
in the form of a postal money order or
send the items COD and specify pay
ment to be made in cash. This will
eliminate any surprises down the road.
It's common pract ice and not a disagree
able or expensive method to close a deal.
Don 't forget tojot down the name of the
person, callsign , and the telephone num
ber. You may find it necessary to contact
that individual at a later date.

Jf it sounds like a done deal, look for
shipping cartons (liquor stores arc a
good source) and some good packing
material during that period when the
chec k is in transit. It's always a good
idea to double-pack the component us
ing two containers . Shipping companies
are notorious for damaging equipment,
so you' ve got to make it as d iffi cult as
possible for them to destroy your trea
sure. If you arc thinking about shipping
used equipment with Uncle Sam, keep in
mind that the post office usually does
not pay o ff o n insurance claims without
a battle. Get back on the net to announce
your deal as soon as you hang up the
phone . Many controllers encourage "re
checks" from sellers to anno unce that a
sale has been made. They will delete the
sold item from their computer or simply
cross it off. A recbcck can also mean
someone saves a long distance call.
However, if you do happen to get that
extra inquiry, take the name and number
for reference . On occasion, the money
simply never materializes and the buyer
doesn't have the courtesy to telephone
about the change of heart- so don't
hesitate to call the second interested
party and make your deal.

What's it worth?

If you haven't spent too much time on
the net, it's sometimes difficult to deter
mine what to charge (or what to pay) for
a piece of gear. Listen around a bit and
hear what 's being o ffered, at what price,
or contac t one of the controllers prior to
the net and ask the going rate for a par
ticular item. Their response, based on
experience, is usual1y on target with
prices. If the item you' re o ffering is cur
rent production and in mint condition,



Condition should be honestly represented (scale 1-10) with any pertinent discrepancies noted.

A request for a specific item is OK.

Prices of items being offered may be listed; however. any negotiations are by "twisted pair."

Net Operation Protocol

controller-most hams have a little
borsetrader in them. I guess it's in the
genes!

Acknowledgme nts : Special thanks
to two gen tlemen, ne t controlle rs Evan
K9SQG (Sunday 7275 kHz 0930 EST)
and Bill KJ81(Monday 3898 kHz 1900
EST), who contributed net contro l
lers" insight and perspective to this
article . Dave WA3GI N. a dedicated
horsctradc r with a sense of humor.
allowed me to include his E-mail
com me nts on my note outlin ing some
o f the mate ria l being incl uded in the
article.

Dave wrote . "Yeah ...make sure you
talk about the folks who want new. in
the-box-with-the-manual. one-owner.
non-smoker. guaranteed min t-condi
tion . double-boxed, shipped UPS , but
arc wi ll ing to pay 1/ 10 the list price of
the equipment. and of course the se ller
pays the shi pping: ' 2J

General equipment (packet related computers OK)

SChedule of Traders' Nets (all t imes EST)

7:00 p.m. 3898 kHz
(()()()()Z)

8:00 p.m. 146.880/280 General equipment (NYC area)

10:00 a.m. 7251 kHz General equipment
8:00 p.m. 3945 kHz
8:00 p.rn. 3865 kHz

6:30 p.m. 3875 kHz AM equipment (sideband check in OK)

8:30 p.m. 3870 kHz General equipment (Texas)

8:30 a.m. 3985 kHz General equipment

Tuesday

Wednesday

Thursday

Friday

Saturday

Monday

10:00 a.m. 7275 kHz Old gear/amplifiers/components

8:00 p.m. 3865 kHz Drake and other older tube-type radios

Sunday 9:00 a.m. 7275 kHz General equipment (tv.'o consecutive sessions run)

Note: At the completion of this Sunday session, there is often a computer net.

12:00 p.m. 14.317 kHz loom Net

3:00 p.m. 14.363 kHz Collins Net

5:00 p.m. 14.275 kHz Heath (not confinned)

5:00 p.m. 3942 kHz General equipment

8:30 p.m. 3922 kHz General equipment

Equipment must be in the lister's possession. No third-party offerings!

Prices neecI not be offered on the air 8tlisling lime.

Log in by cal1sign suffix alphabetically at the net's outset. If time permits late check-ins are
listed.

refunded if expectations are ncr met.
Prepare two copies of the agreement and
have a place for dates and signatures.

Thousa nds of deals ha ve bee n con
summated through the net s, so rest as
sured that the method works . Don' t be
overly apprehensive or hesitant to gi ve
it a try. You might even test out the
system and gain some confidence by
purchasing a low-priced item. Whe n
the package arrives. ope n the parce l
immediate ly as the delivery driver
stands by. Document the existence of
any problems and file your claim with
out delay. If you' re still a bit leery
about dealing wi th someone a goodly
distance away. check for horsctrader
activity on the local VHF/UHF repeat
ers. If you can' t locate an active group,
suggest the idea to the club officers
and perhaps consider being the net

Still skeptical'!

received a refund. How's that for hon
esty and integrity and a tribute to the net
participants'?

Al though problems are few and far
between, situatio ns do arise that rc
qu ire third-party intervention. In some
instances, whe re the buyer and seller
are at an impasse. the controller may
intervene. determine the facts . and
suggest a solution. On extremely rare
occasions, there have been alleged in
stances of outright fraud and misrepre
sentation. If that's the case. take your
postal mone y orde r rece ipt . cance led
enve lopes with all pertinent corrcspon
dcnce and visit the local postmaster.
State you r case, present the evidence,
and learn whether the mails were used
to defraud. Some times, a visit or
call from the postal authorities can
move mountains. If you've success
fully identified an ind ividual as a vil
lain, get back to the net controlle r as
quickly as possible with the details
That information will he put in to the
computer and a general announcement
made to the net partic ipants. In addi
tion, the scoundre l may be deni ed fur
ther net priv ileges until the incide nt is
resol ved . It ' s a powerful and persua
sive tool and I can assure you the word
gets around, since most horse traders
have excellent memories and frequent
many of the nets.

It never ce ases to amaze me how fe w
complai nts arc reported to the control
lers as a resu lt of a bad deal. This is
certainly a tr ibute to the amateur radio
fraternity and its generally high-prin
cip led individuals. T his particular
group loves to trade and they relish the
art of the deal- they are carefu l to de
sc ribe their wares accurately. and as
tute enough to price them realistically.
If you 're reall y fortuna te. you'Illocate
the item you want from a ham across
town. If you like what you see and it
performs acceptably. pay the money
and cart it home. Unfortunately. this is
nOI the usual sce nario, so, in the used
gear are na the arm's-leng th deal rc
mains a viable option. Prepare well in
advance and have all of your " what
i fs" covered. Make up a memorandum
of agreement, especially if it 's a big
ticket item. List as simply and suc
cinc tly as poss ible the descri ption of
the equ ipment and the terms of the
deal. S tate dearly that money will be
20 73 Amateur Radio tcaev » June 1997



Build the Mag-Glass

Combine the best of the through-glass and the magnetic-mount antennas,

David K. Pelaez AH2AR/5
7309 Centenary Drive

Rowlett TX 75088

Materials

these magne ts were strong enough to
slay in place o n opposite sides of wood
lam inates up 10 three-quarters o f an inch
thick. I tested their strength on automo
bile g lass and was equally impressed
when I sandwiched the glass between
two of these magnets. The magnets
came together with a muffled snap. and I
spent the next minute or so trying to
remove them from the glass . Once
centered. these magnets had a grip like
a gorilla! My through-glass antenna
problem had been solved.

Photo B. The glass-contact side of the
Mag -Glass baseplates,

The through-glass antennas used in this
project arc two-meter and 9fX)..MHz an
tennas from Valor. or course, any type
of through-glass antenna>; should work.
Tbe Valor design has a fai rly symmetrical
base and I found their basic design makes
cutting the Plexiglas'O' I purchased at a
hardware chain store relatively easy.
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10 the opposite sides of the glass, prying
them ofT the window means replacement
with new sticky pads. For temporary
use. that ' s j ust not practical.

Searching the junk box produced six
neodym ium iron-boron magnets I' d pur
chased several years earlier a l Midwest
Surplus. in Fairborn. Ohio. Rare earth
magnets are used in high-efficiency
generators and prec ision high-speed!
high-torque electric motors.

Initially, I was amazed a t their mag
netic stre ngth, and though t at the time
that they might be useful for holding
glued wood laminates together to sup
port a woodworking project. They arc.
far and away. stronger than any conven
tional magnet availab le, and as I found

Someone once said that there is no
such thing as a ne w idea; new ideas arc
j us t the synthesis and co mbinatio n of o ld
ideas. I knew there had to be some way
to attach a through-glass antenna to an
automobile window so that it wouldn't
be necessary 10 pry the co upler and an
tenna off. Nunnally, through-glass an 
tenna systems come with sticky pads o n
the coupler footprint and the antenna
pad footprint. Once the pads arc applied

New ideas

"Once centered, these magnets
had a grip like a gorilla!"

•

Photo A . 7he petal-shaped rare eonn magl/elS.
used after the creation of the original design ,

I
had pondered. long and hard. on an
antenna mounting system thai uti
lized a through-glass type antenna

one that could he easily removed and
remounted.

One type of commercially-made sys
tern I'd seen was a nat spring clip that
connected the coupler and the through
glass antenna toge ther, hinged like a
clamshell . The problem with this system
was that it required the thro ugh-glass an
tenna 10 be placed ncar the top of the
window because the clip was designed
10 ride over the edge of the rolled
up window glass . Not only does this
design limit your mounting options, it
also bri ngs the radiator very close to the
gutter and roof.

W hy not j ust usc a "sta ndard" mag net
moun! antenna, and mount the antenna
to the roof or trunk lid? Thi s option also
has its limitations. Magnets do not ad
here to Fiberglas" body panels, and
mag net-mount antennas , even with rub
ber hoots, will scratch the clearcoat or
paint of the car if you aren't careful.



I'h lJw C. Baseplates with epoxied antellna pad and coupler.
The Plex iRlas II"Cl.f painted black after cmu/ruction .

The magne ts come from the supplier
in a stac k. I am not exaggerating when
I say that it will take muscl e to se pa
ra te them into six pa irs. Yo u may find
it eas ier to sl ide them apart by pushing
them aga inst a counter- n r tabletop.
Once you ' ve got them separated make
sure they stay that way by putti ng a
buffer (scraps of Ple xig las, cardboard.
e tc .) be twee n them. I f they acciden
tally snap toge ther, the fo rce of impact
can be enough to cause damage .

With a sma ll dri ll bit. centered o ver
the magnet depression. d ri ll a small
"weep ho le" through the baseplate .
When epoxy is loaded in to the depres
sion. th is weep ho le will a llow some
epoxy to escape ....'hen the magnet is
bedded into the depression.

Check the magnets ' mating to ensure
that no rth-so uth po larity and magnet
orientation are correc t be fore gluing.
Otherwi se. the mag nets will repel in
s tead of attract when you try to put the
baseplates together. On ce the magnet
pairs arc g lued and bedded into the
Plexigl as. there will be a 3/32" space
between the baseplate and the wi ndow
surface . This 3/32" is the height of a
sing le mag net that will he protruding
from the we ll. T he mag ne ts will be
ridi ng on the surface of the window: as
long as they are free of iron fil ings
or o ther mag neticall y attracted debris,
the smooth-coated mag net s wi ll not
scratch the glass. Before you proceed
with g luing the coupler and antenna

Ph oto V . Mounted prototype #/ . Jlm·k tighr
and ",orking great.

"Please remember to slide
the opposing baseplates
away f rom each other

never try to just pull
them apart."

shown in Photo B. Us ing
a sharp scribe or awl ,
scratch/trace the magnet
and coupler outli nes o n
the Plexiglas. If you are

using the Valor through
glass antenna. pry off the
rubber boot that hugs the
circumference of the an 
tenna pad . Once yo u re
move th is rubber boot.
the antenna pad foo tp rint
will be slig ht ly smaller
than the co upler foo t
pri nt (Photo C). This

wi ll not affect antenna performance.
To ho ld the magnets in place for the
trac ings. you ca n use the other three
magnets.

Be sure that bo th Plexiglas base
plates are co nfig ured so the magnets
and co upler/antenna pad ali gn when
placed togethe r. Once the traci ngs are

done. remo ve the magne ts a nd coupler.
and co unte rsink hol es for the magnets
and co upler.

Using a high-speed drill w ith a cut
tin g bi t, c ut a pilot hole into the
Plex ig las. abou t 3/32" deep ( the depth
of a single unpaired magnet). Use thi s
ho le as a depth guide for routing o ut
the inte rior cavity for the magne t. Fol
lo w the tracing, and after completio n.
check to sec how the mag net fit s into
the depression . Be careful if the fit is
tight-it mig ht be di fficult to remo ve
the magnet if you cut too accuratel y.

No w cut o ut a square hole for the
co upler and the antenn a pad: this can
be done with a ro ta ry fil e on the dril l.
Make a rough cut with a co ping saw,
a nd finis h the sides of the c ut with the
drill . The coupler and ante nna pad will
be placed into the Plexiglas assembly
so they will butt up agai nst a glass sur
face. so they m ust be able to pass
th roug h the Ple xig las baseplat e. A
tight fit is desirable, but no t esse ntial.
Be fore gluing the coupler and antenna
pad. the magnets must be glued and
pressed into thei r wells .

C utting

Prototype # 1 was made with 1/4
inch Plexigl as . The second proto type
was made with a thinner 3/16· inch
Ple xiglas. Either of the two thick
nesses will wo rk. but my preference is
the lighter 3/16 inc h. I used a
Drcmcl t drill with a cutt ing bit to
co unters ink the magnet s into the
Plexiglas. A barrel o r cy lind ric a l ro
tary fi le bit works well in routing o ut
the Plexig las (be sure to wear eye pro
tec tion when routing c ut the ho les).
Slow-cure epox y forms a bed fo r the
magne ts and hol ds the coupler and
antenna base in place .

For thi s project. I used quan cr
sized Neodymi um iron-boron mag
net s (whose source has dried up). but
equally strong and sl ightly larger
Neody mium magnet s arc now ava il
able surplus through Marlin P. Jones
and Associ ates (o rdering information
at end of art icle ). The ir magnets
arc not ro und-they are petal-shaped
(Photo A ).

You' lI need twelve magnets for this
project: three mag net pairs in each
Plexig las base plate. The mag nets are
paired. then mo unted and epoxied as
single units into the Plexiglas. The di
mensions and magnet placement show n
are approximate. and not critical. The
three magnets arc placed in a triang
ular config uratio n; this placement seems
to be the best orientation as it allows
mounti ng on both nat and slightly
curved glass surfaces.

A coping saw, handsaw or scroll saw
can be used to c ut (lui the rectang ular
baseplates. On ce you have c ut o ut two
baseplates. lay out the ant enna coupler
and the magnets in the confi guration
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When storing this antenna after usc,
make sure you don 't put the two
baseplates together without a buffer o f
some kind-you can damage the
Plexiglas or even pull a magnet out o f its
bed with the strong magnetic force . It is
also not a very good idea to store this
system near your price less 3~ 1/2 inch
flopp ies, or set it on top of your
computer ' s hard drive ,

If you want to keep the cost o f this
project down, one approach is to use six
magnets instead o f six pairs. I feel that
the extra strength pro vided by the pairs
pays off in sec urity, though. They'll ho ld
tight through the th ickest au tomoti ve
glass.

In researching the cost o f new rare
earth magnets, I found that they would
cost about $40 each if bought singly
from a company in Dallas. Surplus
Neodymium iron-boron magnets are
available by catalog from Marlin P.
Jones and Associates. The part number
is 7454·MG. and they are priced at $ 1.40
each. Call 1oll-frce (800) 432-9937. Fa

Be aware that there are a number o f
newer automobile s with "passivated"
glass . This g lass tintin g is created with
a me tallized spray process ca lled
"sputter coating," and is usually
bronze- or si lver-colored. but is avail
able in a number of dark tints . Thi s tint
ing process bonds a very thin layer of
metal to the surface o f the glass, and one
o f the unfortunate side effec ts of the
coating/tinting is that it is RF opaq ue,
whi ch means radio frequency energy has
a difficult time passing through it . and in
some cases, can attenuate an RF signal
by as much as 30 dB . Cell phone
through-glass antennas, or any other
through-glass ones will be attenuated
when passing through this type of glass.
Shifting to a different win dow. o ne that
doesn't have the tinting, will solve the
problem, but switching an tenna loca
tions would be a whole lot more diffi
cult if you had used a permanent-mount
through-glass antenna.

Storage

antenna is tuned (if the antenna is
tunable- some through-glass ante nnas
are n't), m inor di fferences in glass
thickness o r antenna p lacement have
little or no effec t on VSWR.

What manufacturers don 't tell you

pad on their baseplates, be sure the
paired magnets are glued and pressed
into their respective wells.

Once the epoxy is complete ly c ured
it' s time to try the antenna system o ut
(P hoto D). When placi ng th e base
plates on the surface o f the g lass, put
the oppos ing basep lates about silt to
eight inches away from each other o n
the glass and then sl ide the m togeth er.
To remo ve your ante nna from the ve
hicle, s lide the baseplates apart; don't
try to pull them apart. Caution! Never
put them on a metal surf ace. If it is a
pai nted surface, yo u will most assur
ed ly scratch the paint. Do not place
them on the hood or roof prior to in
stalling the m o n th e g lass. The rare
earth magnets are very strong-their
att rac tion for metal surfaces is incred
ible, so be care ful. Whe n the an tenna
is mounted on the vehic le, follow the
steps the manufacturer recommends
for tu ni ng. I have noticed th at once the

Once the bedded magnets and epoxy
have dried/cured, it is time to glue the
coupler and baseplate. Put the baseplate
magnet-side-down on a smooth nat
work surface, Push the co upler in from
the top o f the baseplate unti l it to uches
the work surface. Run an even bead of
epoxy around the top edge of the coupler
where it enters the baseplate . To keep
the epoxy from oozing out between the
coupler and the side of the cut-o ut base
plate before it sets, I found that coax
sealant, available at electronics hobby
stores, is a good temporary flx. Before
gluing, keep the coupler aligned . Make a
very small "rope" of coax sealant and
put this material in any open gaps be
tween the coupler and the baseplate to
act as a remo vable dam.

The antenna pad is g lued in the same
manner, but I opted to fi ll the top o f the
antenna pad with epoxy as it sits a little
differen tly from the larger coupler. The
antenna pad, being physically thinner
and smaller than its coupler mate, sits in
side the Plexiglas baseplate in a well . I
fi lled the well with epoxy, and also
dam med the other side with coax sealan t
(once the epoxy cured. I removed the
sealant) .

The coupler and antenna pad

Tips



Maximize Your Transceiver's
Tuning Range!

Computer control for the Ramsey transceiver kit.

Richard E. Lucka WD8BNR
162 Olde Mound Lane

Pickerington OH 43147·1180
[rlucka @ao1.coml
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e nd of the computer cable connec ts to
your PC 's parallel port. Fig. 2 shows
additiona l mount ing details using
le ftover cable insulati on as legs and
one corner resting on top of crys tal
Y2, held in place by twisted insulated
te lephone wire to the RECV bus wire .

The schematic (Ftg, J ) shows the
connection between the PC parallel
port and the interface and another con
nec tion betwee n the interface and the
transceiver. Ta ble 1 shows the struc
ture of the parallel ports from a

,. .
program mer S vrewpoim.

Cen tra l to the interface circu it are
U I and U2. the MC4094 or Me 14094.
Each chip is an eight-stage shift/store
register with three sta te outputs . A
4094 chip has four inputs and 10 data
outputs. Sec Fig. 4 for the chips ' pin
layout. Outputs Q I through Q8 are

KeepAll Wires Oeor
From This Area

I '" ,
00

."--
..

frequencies letting the world know
what freq uency you are monitoring

• temporarily lock out frequencies
while scanning (some digi tal pagers
arc annoying!)

. .. and on and on and on- all limited
by your imaginati on and programming
sk ills (i f you "roll your own" ).

Intrigued? Then read on to see how
you can build the IBM-PC computer
interface that connects between your
transceiver and PC parallel port.

Fig. 1 shows the interface ci rcuit
buill on a Radio Shackt v 276- 150 pro
totype board mou nted on top of the
transcei ver 's adder ch ips (U7 through
U 10). Fig. 1 also shows a computer
cable running through the modified
transceiver power inlet and the neces
sa ry connections betwee n the in terface
and the rig 's main board. The o ther

T
he Ramsey dig ital transceiver kit
series includes rigs for 6 meters, 2
meters. 220 M tlz, and ~O MHz.

Each is capable of programming 12
frequencies , or channels, using diodes .
The rigs have good rece iver sensitiv
ity with plenty o f audio ou tput and
transmit at about 5 watts. The rigs
are perfect for mobile and packet
applications.

You can maximi ze the frequency ca
pabilities of your Ramsey rig and use
IBM-PC software 10 (to name a few) :

• tunc all available cha nnels within
the ham bands (and transmit. too)

• scan and listen to many more fre
quencies outside the ham bands

• listen to both repeater outputs and
inputs with a touch of a function key

• adjust the scanning rate and signal
d rop wait rate

• scan up or down fro- r~:,=~~~~ii~~~~~~~~~~~~~~~~~~~~F~§~~-lquencies using increments
you select

• scan freq uenci es usi ng a
frequency list you can build

• divide your freque ncy
list in to categories (i.e.,
ham repeaters, poli ce, fire,
business. pag ing , hospital s.
MARS, etc.• etc .)

• survey within a fre-
que ncy range to create a file
of active frequencies

• create a packe t control

program to m0 nitora fre- l__J:;~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::!:!-':'---- Jquency and at times tran s-
mit a beacon on other Fig, I. The Computer Control lmerf ace mounted above the Ramsey transceiver 's address chips.
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5. Now, send a high
and then a low to the
st robe input. T he fall ing
edge o f the strobe input
copies the new data in
the chip 's huffers \0 the
output latches Q I through
Q8. The new data will
stay on the latch out 
puts no matter what is
goi ng on in the inputs ,
as long as the strobe
re mains low and O E
remai ns high .

6-32 x 3lS"

Ul

Front ofTrooscefver II

RECV 8u5 \

( \
o T

'\-_-J\\-U2---.,

Channel MatrixArea

Cooned parallel part cable here

Connect FX S)'lltlestZer hputs here

6·32 x3/S"

\

How th e in ter fa ce
works in your Ramsey
radio

Fig . 2. Mounting derails. dew/m ill the left side .

latches while Qs and Q 's are serial out
puts used for connect ing several 4094s
in tandem. The inputs are: data, strobe,
clock, and o utp ut enab le (OE).

A " latc h" stores a voltage (low or
high ) and makes it av ail a ble to the oU I 

side world fro m the ch ip. In o ur case
here, the data is available fo r input to
the rig 's synt hesizer chip. The term
"low" means low vo ltage, or logic O.

A " high" means hig h voltage (a bout
5 volts), o r a log ic I. T he term " ris ing
edge" mean s a vo ltage transi tioni ng
fro m a low to a hig h (0 to 5 vo lt s) and
" fall ing edge" mea ns the oppos ite.

When the clock input swi ngs fro m a
logic low to a logic high, data is
sh ifted inside the chi p 's buffers . In
other words . the data in the buffer for
Q7 is moved to the buffer fo r Q 8, then
the data in Q6 is mo ved 10 Q7, and so
on until Q 1 is moved \0 Q2. The data
th at appears on the inpu t data p in is
moved to QI. As lo ng as the strobe in
put is low, the shifted data wi ll not
transfer to the output latch .

Whe n the strobe in pu t swi ngs from
hig h to low, the new ly shifted data
is latched to the o utput p ins Q l
thro ugh Q 8. Thus, after shift ing new
data, you o nly need to swi ng the strobe
input from low ( 0 high and th en back
fro m high to low. If the strobe was al
ready hig h and stayed there, when you
shift data the o utputs will re fl ec t the
data flow. For the sake o f o ur ci rc uit,
we don 't want to cha nge the synt he
sizer inputs in a seemingly rand om

fash ion as we shift in th e data o f a new
freq ue ncy, especially d uring scanning .
so we m ust keep the strobe input lo w.

The o utput enable (OE) input deter
mines th e output state o f Q I thro ug h
Q8 . If O R is h igh , then the o utputs
contai n log ic lows and highs , depe nd 
ing on how you program the c hip.
Ho weve r, if OE is low, the n the
o utputs are "floating," or in a high
impedance state. This is useful when
you want to usc the freq uency selec
tor swi tc h on the tra nsceiver and
not let the chi ps interfe re with o ther
freq ue nc ies yo u se lec t in the rig ' s
channel matrix.

So, if you wa nt to shi fl a n eight-bit
number into the ch ip's outputs (QI
throug h Q8), do the fo llowi ng :

I. Keep the strobe input low and the
output enab le (OE) hi gh.

2. Send a data bit in to the data in put.
3 . Send a hi gh to the cl ock input.

The ris ing edge of the clock in put
causes the chip to shift all the data bits
in the chip to shi ft o ne bit. The ne w
data on th e dat a input bit goes into 0 I
while the data in D7 goes into both Q 8
and Q s. Havin g done this, se nd a lo w
to the cloc k in put. The negat ive edge
o f th is transit io n ca uses th e data o n Qs
to sho w up o n Q 's. Note that none of
the bit transi tions will actually appear
on th e 0 I through D8 output latches as
long as the stro be input is low.

4 . Repeat steps 2 and 3 until all e ight
bit s fro m a byte have bee n shifted into
the c hip.

The output enable
(OE) input lends itself
we ll to this project. It is

hard-wired to the +5 connecto r from
chan nel 1. If channel I is not selected
(O li is low). ou tp uts QI through Q8
will " floa t" and assume whatever s tate
(high or lo w ) as a func tio n of another
ci rc uit.

The "other ci rc uit" in our case is
whatever freq ue ncy you select using
the transcei ver ' s freque ncy selector
knob. Thus . when you select channels
2 through 12. you take away the +5
volts from Of: and resistor R5 pulls the
vo ltage do wn a nd causes the O R input
[0 go low and the o utputs to Float.
Whe n you se lec t channe l I, OE goes
high and you will return to the fre
quen cy already stored in the in terface
and return to "co mputer control"
mode .

OE shows up in b it -I. of th e input
po rt so yo ur so ftware can detec t
whether the interface is selec ted o r
not.

The in terface has V I and V2 in par
al1el wi th eac h other. no t o ne in tan
dem behind the other. T his allows o nly
eig ht -bit shifts for bot h chi ps , ra ther
than to -bit sh ifts , which take longer to
do. As you can see in the sc hematic,
the in terface docs not usc the Qs and
Q 's o utputs.

V I programs the upper ei ght-hit in
put s (3 2k through 256) to the
MC I-I.5 152 sy nthesizer (the rig ' s V6
ch ip) while U2 programs the lower
e ight-bi t inputs ( 128 thro ugh I).
Please no te that the in terface's U I and
U2 should not be co nfused with the
transceiver ' s U I and V2 .
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The programming of these bits must be
consistent, and only one bit (04. 0 5, or
0 6) can be high at a time. The Ramsey
manual thoroughly explains how the
transmi t offsets work through the rig's
adder chips (U6 through UIO).

RI throug h R4 limits current flow
between the chip inputs and the PC

word (which is fully described in your
Ramsey manual) and shift the bits (low
est bits first. or right shift) into the chips.
Bit D2 controls the clock input and bit
0 3 controls the strobe input to both
chips.

Bits 0 4 through D6 control the trans
mit offset selection on the transceiver.

Fig _3. Ramsey FX radiotl'C interface.

The schematic sho .....s the lower four
bits of the PC"s output parallel port be
ing used for programming the inputs to
the synthes izer. Bit DO is connected to
the data input of U2 while bit DJ is con 
nccrcd (0 the data input of U I . Your pro 
gram will have (0 split the upper and lower
halves of the synthesizer programming
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Structure 01 the parallel port data register:

CIRCLE 250 ON READER SERVICE CARD
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PRE-POST SELECTOR

CIRCLE 104 ON REAOER SERVICE CARD

,
Au t> carde NOVICE It>, u EXTRA theo ,y . Key-worde
undtllllnfll. COMPACT - EASY 0... lIOOO ..te uu d.

N O VI CE 5" -" A "Ald fo' UIChq uelli"",
TE CHNCU N 5' 0 K
GENERA L • • C " , d , ....---..- _ .ADVAHCEO • •• • • 0." _~ .

IEXT" R A 1.&QO-OKK-HNolS .: ='''';!~-

sr-. I · 00 ""••~-i;;;",.2... _ - $5.00 VIS S TU DY G U IDE S
v?, ~_, = P .O . BOX 173 77

,~~ "= HATTES8UAG, US 39404

FAIR RADIO SALES
1016 E. EUREKA ~ 8n1105 • LIMA, OHIO. 45802

CIACL£ 75 ON READER SERVICE CARD

PTica f .0.•. Lilu. 0 ,· 'liSA. MASTERCARO ' I~ 1 1IIe_ .

All.. 1M' SlN"1IoI . ...... tw~ Cfbo...
Ad__ Oept. 13 • PIle... 41 t1n1-6513 • fI.'lt1tt1·13U

[
~~ . --~~ s ';;;.. _. H~RRIS RF·551~ , a
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- .... • bandpass fitter for

2·29.999Mhzrange;
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signal reception or as post selector for
reducing exciteroutput noisewhenused with
6 db pad (not supplied) . Has five decade
frequency control knobs and Hi·Lo Gain
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RF-550A HF RECEIVER, 0.1 -29.9999 Mhz
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bandwidth 0.5-&16 Khz. 45 Ibs sh... $795

Pin 11

Pin 13

Pin 18

frequency of the transceiver. Make sure
you don' , inadvertently sci the trans
ceiver in transmit mode by throwing
random data on the output. In this cir
cuit. Rl3 serves a dual function. First . it
limits the collector current when you
send a logic high 10 saturate Q3 and
therefore lower the voltage going into the
MIC input, which causes the transceiver to
go into transmit mode.

Second, it keeps the MIC input high
(keeps the rig in receive mode) if your
PC happens to be off or in reset mode
(booting up. when the output of the par
allel port is in a high-imped ance slate ).
Connect the transmit control "MIC in
put" to the top of the rig 's R42 (scrape
away any insulat ing material fi rst before
connecting and soldering) .

If. after assembling the interface c ir
cuit. the XMIT does not make your
transceiver go into transmit mode, try re
ducing RI4 to 68k or 47k. I had to do
thi s for my FX-440 rig (l OOk was OK
for the other three rigs).

Usc the S- and 8-voll supply d irectly
from the transceiver. Both power supplies
have ample reserves 10 power this interface.

Function Male DSUB

select (1 = rig is on)

Signar Ground

Function Male DSUB

Busy (0 = signal detect)

Data low Pin 2

Data high Pin 3

Clock Pin 4

Strobe Pin 5

Simplex Pin 6

-APT offset Pin 7

+APT offset Pin 8

XMIT Pin 9

D4

0 5

DO

Structure 01 the parallel port status register:

01

0 3

Port address: First parallel port (LPT 1) = 379H
Second parallel port (LPT2) = 279H

D4

07

06

Port address: First parallel port (LPT 1) = 37BH
Second parallel port (LPT2) = 27BH

0 2

0 7

Table J. Structure of the parallel ports ,

16
15
14
13
12
11
10
9

4094
Strobe di"'\::7"i6b Vdd (GNOI

Data Output Enable
Oock Q5

Ql Q6
Q2 Q7
Q3 Q8
Q4 Q's

Vss Os

Fig. 4. Pin layout.

parallel ports whenever the PC is o n and
the radio (and interface) is off.

0 1 through 0 3 protect the transceiver's
S-voh regulator whe n you have the trans
ceiver on and the PC all

Without these diodes, there may be
a virtual shon circuit condition when
the PC is off which may cause the
transceiver ' s S· volt regulator to overheat
and enter thermal shutdown.

The signal detect circuit allows your
program to detect the presence of a signal.
You can use this circuit to stop a scanning
function if you sense a signal, and then re
sume scanning whe n the signal drops. The
signal detect gets its signal
from the COR output of
the FX-I46's product de
tector (V I). Since the
COR is analog in nature,
QI and Q2 convert the

analog to digi tal and return
a high for no signal and a
low for a signal.

The COR outpu t from
your rig is pan of the
rig 's squelch circuit. If
you tum down the
squelch until yo u hear
background noise, the
COR voltage will change
and your PC will sense a
"signal." In order for the
signal detect circuit to
work properly, adjust the
squelch so that the back
ground noise just drops
ofT and leave it there.

The transmit control
circuit uses the 0 7 outpu t
bi t from the parall el port
to control the transmit
function.

This bit must always be
low (foc receive mode)
when programming the



FX-Series Interface Parts List

C1 , C2 0.1 ~F

01, 02,
1N4148

03

01 2N3906

02 2N3904

03 2N2222

R1 , R2,
1k

R3,R4

R5, R6,
R9, R11, 10k
R12, R1 3

R7,R14 100k

R8 4.7k

R10 3k
-
• R15 47kI

- U1, U2 MC4094 or MC14094

Circuit
RS 276-1 50

Board

12-wire cable for connection to
s

PC parallel port-,
Ribbon cable (optional)

•

t Male OSUB connector for PC
t parallel port
r
I

Chip socket for U1 , U2 (optionaln
d 16-pin sockets)
-

0 Small-gaugewirefor point-to-

it
point connection (solidpreferred)

Mounting hardware (seetext):
machine screws, cable insulators,
insulating paper, bell wire

Availability

You can get all the software I have for
programming your rig(s) us ing the cir
cuit described in this artic le. The pro
grams ru n in DOS mode. You'll fi nd
several programs in my FTP site; if you
prefer, you can write your own software
and usc the frequency programming rou
tines as a guide or an add ition to your
programs.

Se nd a blank diske tte (5- l/4 or 3- 1/
2) pl us five dollars (to cover S& H) and
I will return it to you loaded with all
the software I have . If you can access
the Internet. c hec k. o ut my humbl e FTP
site at [ftp:llmembcrs .aol .comJrluckal
Ixradio ].

Please note one important point : Even
though the Ramsey transceivers are ca
pable of transmissions outside the ham
bands. you must have an appropriate Ii
censc to transmit outside the ham bands
just as you must be licensed to transmi
withi n the ham bands. In add ition , even
if yo u are licensed to operate in a busi
ness seg me nt that the Ramsey can tune
to, the Ramsey is not type-accepted for use
in these bands. Any excursions outside the
ham bands must be "receive-only,"

The FCC expects you to main tain
strict contro l over your new capabilitie
and will en force stric t penalt ies for unli
censed transmissions, whet her maliciou
or accidental.

If you have an y ideas, suggestions
ques tions, whatever. fcc l free to contac
me with an SASE or E-mail me a
Irlucka @ao1.com). I plan to add to 0

improve the software and leave the lates
versions in my FTP site, so check i
once in a while to see what 's improve
or new. So me of the additions and im
provcmcms may be fro m your ideas, s
communicate!

The transceivers arc available in k
form from:

Ramsey Electronics, Inc .
793 Canning Pkwy
Victor NY 14564
(7 16) 924-4560 III

tS only so far you can go because of
the limits of the coil and the overall
circ uitry (sec Table 2 ).

As you can see, the UHF rad ios have a
higher frequency range than do the VHF
radios. However. the transmitter still has a
narrow runge (by default, that helps to
keep your transmissions within legal limits).

Radio
Low High

Frequency Frequency

FX-5O 48.650 54.550

FX·146 137.370 171 .1 00

FX-223 204.270 265.900

FX-440 400.1 50 471.000

A BASIC program showing how to
program your radio can be downloaded
from my FTP site. The ex-ample pro
gram requires Microsoft QBasic (avail
able in DOS version 5 and above) or
Mic rosoft QuickBasic version 4.5 .

Additional programs arc availab le
from my FTP site. One is a de luxe. full
featured interactive scanner program.
wh ich you can run directly from the
DOS comma nd line.

How to lind frequency limits

As with all rad ios. there arc freq uency
limits. Ram sey doesn' t tell you what the
limits arc, mainly because the limits can
be changed somewhat .

They did tell you that your transceiver
can he tuned to any 20 MHz segme nt, or
5 MHz segme nt for the FX·50. The
transmitte r range is much narrower, and
it is just as well, so keep them tuned
within the ham bands.

The transceiver's MC! 45152 fre
que ncy synthesizer has a Lock Detec t
o utput p in which, afte r being fi ltered .
connect s to the rig ' s US, pin 5 . You
can connec t a high impedance d igi tal
voltme ter to this pin.

When you tunc to a freq uency and it
is within range, pin 5 will show about 5
volts, or at least more than 4 volts. If the
voltage is lo wer than 3 volts, then you
are out o f range.

Remember, when building your kit.
you had to tune yo ur radio by adj usti ng
co il L7 until you ach ieved a certain vol t
age at T P I for a particular frequency'!
There is nothing sacred ahout the volt
age value- it was Ramsey 's way of en 
suring that your radio wo uld be tuned
within a certain desirab le freq uency
range, whi ch would co ver the entire ham
hand the rig was designed for.

You can tune L7 to move the fre
quency li mits up or dow n. If you mo ve
the lower limi t, you also move the up
per li mit. Just keep in mind that there

Table 1. Receiver f relf/ll'/1('Y runge jor mrioll,~

radio models .
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R a d •
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79

PRJa

S 39 .95
$ ) 9.95
S ~9.95

9

NUM'"
58 913
58905
R,\COOl

FEATURES
• Windows/DOS platform for US

& international data retrieval

• Windows iron driven by mouse &:
nos via menu

• Data display b)"callsign. last
na me, ciry.Hcense class issue
&. expiration dales

• Search US stations by callsign,
last name, county & zip code

• Search International data by call
sign, last name, <'i t)' or text search
by name, street. city, province or
region after selection of country

• Print labels from \\l ndows/ DOS
platforms. Windows ap pheatlon
can do multiple label printing
tasks.

• Li stings of dubs, then and nows.
military & silent keys

• CS da ta includes time zones,
lati tude, longitude listings
&. area codes

• ~Ior.;e code sound output to
PC speaker

1

Please send me:
QTY. ntM
_ _ xortfi American Ea tlbuok
_ _ In t e rn a t io n a l Call b oo k
_ _ Call boo k CD · ROM

If ordering by credit card: C,an:l1)'] M·;' Exp, n"t.. _

The CD·RO.\I conta ins more than
IA million list ings world-wide
covering more than 250 countries,
islands and dependencies. The
Radio Amateur CallbooklCD-RO\1
contains both Xorth American a nd
lnternattenallistings!

Listings ('11Il be found quickly by
name, location and call letters
even when the information is
Incomplete!

• QSL :\Ianagers-We currently
list OWl' 54,000 ent ries.

• Browse fea ture

Ciiidi

r.man~".'-------------------

IfCltdet illl by check or money order. I have endlN'd a rned/rnone~' ceder
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mu

Hadio Amateur Callbook
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Lakewood, NJ 08701
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E-mail: 103424.21 42
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SUMMEREDIDONI
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TVNCR Tuner Applications
(Part 3)

Hugh Wells W6WTU
1411 18th Stree t

Manhattan Beach CA 90266·4025

TUNING
CONTROL

sweep across a band of frequencies . Any
received signal within that band will be
translated to a DC voltage whose um pli
tude is rel ati ve to the stre ngth of the sig
nal whic h is then displayed on the
vertical plane o f the oscilloscope. In ur
der to maintain a s teady display on the
screen, the horizontal scope sweep must
he synchronized with the sawtoo th gen
era tor. T he sweep speed is se t j ust high
enough to elim inate viewing Il ickcr. A
high sweep speed does nothing to im
prove the display. Any basic osc illo
scope may he used. hut perhaps the main
requirement for the scope is to have
a OC input so that it will respond to
the recti fied outpu t s ignal from the
receiver ' s AM detector.

FiV;, 2 sho ws the co mplete sche matic
for the spectrum analyzer with the ex
ception of the rece iver details. To drive
the tuner sweep circuit. a unijuncticn
transistor was chosen to generate the
sawtoo th waveform. hut any sawtooth
generator circuit wi ll work in this appli
cut ion. ln order to provide a fairly linear
sawtooth ramp. a J~ET is used as a con
stant current source fo r charg ing the
timing capacitor. A voltage pulse is
taken from the B2 terminal of the UJT to
provide a sync pulse for the scope.

As an alternative sweep source, some
oscilloscopes provide a horizontal sweep
sawtooth output which may he divided
down with res istors and app lied to the
sweep width pol. The sweep voltage am
pli tude as generated within the scope
may be as high as 100 volts . hu t the
maximum desired sweep voltage is
about 10 volts when applied 10 the
sweep wid th pot. On the average only
0.5 to I vo lt is req uired to prov ide a
normal spectral display (sweep wid th).

®
v S

-19 a

The two marn com ponents arc the
TV/VeR tun er and a receiver. A l
though a rece iver hoard may he con
structed, almost any receiver capable of
tuni ng to the tuner 's IF (46--63 ~Hb.)

and having an AM detector will create a
line spectrum analyzer. I assume that
you prefer to use a pre-built or commer
cial receiver, so a s imple borne-brew rc
cctvcr will not he di scussed . Many
suitable recei vers arc ava ilable that wi ll
tunc the 46-63 MHz reg ion, suc h as six
meter AM and 30--50 Mllz WWII mili 
tary receivers . Even a 27-MHz CB A~

radio used in conj unction with a -t7- to
27-MHz converter will work well. The
narrow IF handwidth of the receiver pro
vides narro w dispersion for viewing signal
carrier and sideband characteristics.

T he block diagram in Fig. I sho ws the
major com po nents and interconnects for
a spectrum analyzer. When in operation.
a sawtooth vo ltage is applied to the tun
mg voltage line. caus ing the tune r to

SAWTOOTH
Gl'NERATOR

RECEMR

DC OUTI'UT
FROM AM
DETECTOR

r-----,

SWEEP
WlDTH~"I--+

"

TUNER

RF
INPUT

Fig. J. Spectrum anulvirr block diagram,
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Spectrum analyzer

P
erhaps one of the handiest tools
for elec tronics is the. s~cc lrum

ana lyzer. In essence, II IS a re
ceiver having an osci lloscope attached
which is used 10 provide a spectral view
of a band of selected frequencies. The
amount of spectrum 10 he viewed can he
varied for either a close-up view of the
signal. or a greater amount for viewing
all o f the adjacent signals within the
band. The usefulness of the spectrum
analyzer is great. with many applicu
tions. To name a few : transmitter side
hand analysis. spur generation analysis.
frequency spott ing and identifi cation .
iden tifying mod ulation mode . har
rr mr uc s ignal anal ysi s . and us c as a
wide freq uency range receiver.

The spectrum analyzer described here
is constructed using relatively easy to
obtain components so that it is a proj ect
withi n reach of an)' ham experimenter.
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P.O. Box 60017' Fort Myers, Florida 33906
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they contain a local osci lla tor which is
used to mix with the incoming signal
to create an IF of approximately 47
MHz. The tuner, as a receiver front
end, covers a received frequency range
of 45 to 900 MHz. The osci llator oper
ates above the received frequency and
is offset by the IF (46-63 MHz). There
fore , the oscillator operates over the
range of approximately 90 to 950
MHz. The actual oscillator range is de
pendent upon the specific tuner. Typi 
cally. TV osci llators tunc from 9 1 to
940 MHz while VCR oscillators tune
from 108 to 955 MHz.

Some tuners are set up with a phono
connector near the oscillator circuit
that outputs the osci llator signal to the
PLL frequency contro l circu it. In most
cases, the output is frequency-divided
prior to exiting the tuner case, making
the output generally unusable. How
ever, some tuners provide a direct os
cillator outp ut, and when that is the
case, the tuner will work as a signal
generator withou t modi ficat ion. When

RfCEMR

G ~ ANY.m UK O,luF

s
~N4401470

10K.. SWEEP
...~

--..J- ~N2646 U K
lo.47uF 1:' u~

SWEEP
" DlH
lOOK

IF 46-63 MHz r-r-r-r-r-r

/

UK

AGe
10K

lOOK

TUNER

..
INPUT

1.0 uf

Signal source

TV/VCR tuners were desig ned to be
the front end of a receiver. As such,

Power supply regulation, although
not as critical for the +12 volt line, is
recommended to reduce tuner drift.
Regulation is very critica l for the
tuning voltage circuit. however, and
care must be taken to remove all
ripp le and noise. The tuning is per
formed by using a 10k pot across the
+30 volt source. For vernier tun ing
con trol, a lO-turn pot and a counter
knob arc recommended.

Almost any small 24-28 volt, 100
200 rnA, power transformer is suitable
for use in the spectrum analyzer. It is
suggested that filte r capacitors have a
value equal to or greater than 3300 IlF
to keep power supply ripple and noise
to a minimum.

Mechanically, the circuit is very stable
and can be mounted in any convenient
manner to suit your taste.

Fig. 2. Spectrum analyzer schematic .

Fig . 3. Amplifier mounting and coupling. The pickup loop feeds signal from the oscillator to

the amplifier board.

Codemaster V has a wide variety oftra.ining
aadpractce routines, trial exams. ipte ractive
arcede game, andm~ore. CMS can use
multiple Morse al~ mc1\ld,ing foreign
characters. and's endorsed. for milita:rt
traipjng! For any IBM compatible PC, S,IH
$5.00 un US), Credit card orders toll free l

MiIOOtale TErm >1< "J"es, Joe.
3 140 S Peoria Unit K-156 Aiirora. CO 80014
(303)152-3382 sales@mtechnolpgies,com

www mtechnol com/mth6me

800-238-8205
CIRCLE 136 on READER SERVICE CARD
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proper am plifier operat io n. the chip is
mo unted on a small piece o f printed cir
cuit board which is glued to the inside of
the box.

The ampli fie r chip used in the orig i
nal des ign o f the circuit was an NEC
UPCI 65IG. As an a lte rnate part, a
Min i-Ci rcuit s MAR-} or MAR-2 may
be used . A 75 ohm 1/4 wall resistor is
used w ith the MAR serie s chip to
so urce Vee to the c hip. An output im
pedance of appro ximately 40 o hms is
ac hieved , whi ch wi ll source a 50 oh m
line satisfacto rily. The respective chip
circuits are sho wn in Fi2' .. . Capaci tor
values used in the ci rc uit arc not criti
cal. as any value from about 0.00 I to
0 .5 uF will work. It is importa nt to
keep the physical s ize o f the capaci tor
small and lead lengths kept ve ry short .
Chip capac itors arc preferred when
avai lable .

After makin g the tuner into a sig nal
generator, it wi ll sti ll fu nctio n as a nor
ma l sig na l converter/tuner. The add i
tion o f a p ickup loo p wi ll sh ift the
osc illator frequency a small amount.
but no t enough to pre ve nt the tuner
fro m functi oni ng as designed .

If yo u haven ' t noticed, all o f the ne w
pieces o f ham eq uipme nt aho und with
a mu lti tude o f fun ction s and capabil
ity. As a result , so me marvelous equip
men t a nd innovat ions arc o ffered to
the ham communi ty. Eq ui pme nt de
signed and bu ilt by ham s may also ex 
hibit m ulti ple inno vations when a lillie
thought is app lied .

Pan s/co mponents for ham-designed
eq uipment come from some surpris ing
sources and places. Therefore , it
should come as no surprise to li nd TV/
VCR tuners designed into a multifun c
tion device ha ving the follow ing fun c
tions: freq uency co nverter, spectrum
analyzer, s ig na l generator, sweep gen
era tor, and standard de viatio n signa l
source. All o f the indicated capabili ty
is ac hie ved with ex ternal ci rc uits
and with a m inor modification to the
tuner to e xtrac t a signal from th e local
oscillato r.

Be fore we concl ude, le t me remi nd
you th at th e actual frequency hand ob
tained from a tuner is determined by
th e indi vidu al manufacturer ' s design.
There fore. all frequen cies indicated

Mulritunctlon signal device

OF
WTPUT

I

MAR DEVICE

I I
r=- ."O:-'=

I

tuner cavi ty is large enoug h, the am
plifier may be mounted inside o f the
tuner ra ther than on the cover. Other
wise, the amplifier mus t be mounted
outside o f the tuner. To prevent radia 
tion from the amplifier. th e circu it
mus t be enclosed in a metal box made
from a tin can. The box is made RF·
t ight and soldered to th e tuner cover.
The box may be o f any conve nient
d imensions, but it must be Rft-tigju .

Power for the amplifier is in the range
of 4.5 to 5 volts. To prevent chip heat
ing , the vol tage at the ch ip should nOI
exceed 5.5 volts. The power to the am
plifier must be fed via a high capacity
feed through .

A phono connector may be mounted
o n th e amplifier box and used as an RF
o utput connector. The amplifier o ut
put impedance is 50 ohms . To pro vide
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access to the osci llator is not available.
the tuner may be mod ified slig htly to
obta in a d irec t signal from the osci lla
tor. There are many techniques avai lable
to capture the oscil lator signal. but only
one technique will he described here .

The concept for capturing the cscil
later signal is shown in Fig. 3 and in
vcl ves drilling a ho le In the tuner
coyer to provide access for a wrre
pi ckup loop to pass through the hol e.
allow ing the loop to lie close to the os
cillator circuit. The loop picks up a
sig nal which is fed in to a broadband
amplifier. A co upling capacitor is con
nec ted between the loop and the am
plificr to satisfy the isol ated DC input
requ irement o f the a mplifier. The am
plifier provides a constant load o n the
osci llator and is used to amplify the
sig nal captured by the loop. If the

Fig. 5. Mulnfunction .~iR I/(/ 1 device block d iagram ,
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Fig . -I. Schematic , PC board layout. and parts placement f or the amplifier board, shown for
the two devices discussed in the article.
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tuner which red uces the tuner's desi r
abili ty. Ho wever, modi fying the tuner
will allow o btaining a direct signal
from the oscillator.

Fig. S shows a block diagram of the
multifunct ion sig nal device w ith a
tuner as the major component. Output
from the oscillator is sampled and am
plified using a monolithic RF ampli 
fier chip. A pot in the amplifier ' s
output ci rc uit is used to control the
signal outp ut ampli tude. As a signal
generator. three modulat io n funct io ns
are provided . Obviously, when in the
CW mode there is no modulation
present . but modulation is present
when either a sine wave or sawtooth
waveform is used . PM is the resulting
mod ulation mode when either waveform
is applied.

Fig. 6 shows the sc hematic for the
multifunction signal device . To build
the device. it is recommended that the
supporting articles be reviewed to gain
additional technical information.

Following is a brief descrip tion of
each function of the device :

Frequency ccnve rrer, The TVN CR
tuner was designed to be the front end
of a recei ver so no tuner modification
is req uired to use it for that purpose .

here can only be used for reference.
Refer to the previous articles in this
series for more information .

Tuners typicall y requi re two source
voltages fur proper operation. Positive
12 volts is applied to the mixer/osci lla
tor and band control circuits. and is di
vided wi th a pot for the AGC. The
AGC may be used as the RF gain con
trol. A variable voltage from 0 to 30
volts is used for tuni ng . Both of the
voltage sources should be regulated
to achieve best tuner stability. It is
also recommended that large value fi l
ter capaci tors be used to keep power
supply ripple and noise to a minimu m.

For a TV/VC R tuner to be use ful as
a signal generator. a signal o ut put must
be obtained from the local oscillato r.
Some tuners have a phono connector
mounted next to the oscillator ci rcuit
which was used to o utput a sig nal to
the PLL . Some tu ners have the oscill a
tor output d ivided before it exi ts the

"A wealth oftesting for very
little cost..."
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Any rece iver capable of tuni ng 10 the
tuner's IF will work well. To name a
few: 6-meter receivers. scanners.
W\VII 50-MHl receivers. and a CB ra
dio used with a 47- 27 Mf-lz frequency
converter. As a downside, it must he
mentioned that tuner drift may he no
ticed when a narrow passband receiver
is used with the tuner. Using the tuner
outside of a PLL. the local oscillator
frequency stability is subject to voltage
and thermal variati ons.

SI'('('1r Il11l anatyrer. The multifunc
tion signal device becomes a spectrum
analyzer when used as a frequency
converter. An AM receiver with a DC
output voltage obtained from the de
tector is used to provide a signal to the
DC input of an osc illoscope. A voltage
pulse from the sweep generator is used
to synchronize the scope sweep with
the tuner 's spectrum sweep.

Sweep signal gel/nato!". When a
sawtooth signal is applied to the gen
erator, the frequency of the generator
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will sweep across a band of frequen
cies and then snap back ( 0 the starling
frequency. The frequency sweeping
process is repetitive and the sweep
range is contro lled by the ampli tude of
the sweep vol tage.

There arc two major object ives
when using a sweep generator. The
firs t is to profile the freque ncy re
sponse of a resonant circuit RF or IF
amplifier. or any other narrow pass
band circuit. The second objec tive is
to provide the necessary sweep vol tage
for sweepi ng the tuner over a hand of
frequencies when the tuner is used as
the fron t end of a spec trum analyzer.

Standard deviated signal source.
The objec tive of modulating the signal
generator with a sine wave has two ad
vantages . The first is to provide audio
modulat ion for iden tifying the output
signal when the device is used as a sig
nal generator. Th e seco nd object ive is
to generate a signal having a speci fic
value of deviat ion . In the process of

deviat ing a signal. side band energy is
crea ted as a functi on o f the frequency
of mod ulation and the rate o f devia
tion. As the amount of deviat ion is in
creased from zero. the carr ier will pass
throu gh a series 0 1" null points which
arc used as a measure of deviation.

A I-kHz sine wave prov ides a pre
dictable carrier null \'S. deviation at
2.-W5 kHz at the fi rs t null and 5.520
kf-lz at the second. T he carrier null can
be observed using a rece iver having a
BFO centered on the generator's car
rier. which will nu ll at a specific de
viation as the ampli tude of the
modulati on is increased from zero to
that point.

It should be noted that the multi
function signal device can be built and
tested a section at a lime. or you can
build just as much as you need . Whether
you build just the spectrum analyzer or
the complete multifunction unit. the use
of a surplus TV tuner provides a wealth
of test capability for very little cost. fa



The NiCd Health Maintenance
System

Build this proj ect to get maximum life out of your expensive NiCd batteries.

Sam Ulbing N4UAU
5200 NW 43rd SI.

Suite 102-177
Gainesville FL 32606

[n4uau @afn.org!

Ph oto A . The NiCd Jlea lth ,fc Fitness Center
with the Persona! Fitness Advisor.

R
adio control projects , hand-held
radios and GPS receivers arc
just a few of the many places we

use expensive NiCd bancries. To get
maximum lire out of these batteries it is
necessary (0 properly maintain them.
Overcharging and ovcrdischarging them
can shorten the ir life significantly.
Short-cyc ling them a 101will also reduce
their capaci ty bt.'C<lUSC the metal crystals
in the battery will coalesce if left undis
turbed for a long time. increasi ng the in
tcmal resistance and lowering the
terminal voltage. Repeatedly charging the
batteries after only partial discharge will
leave the lowest layers o f the metal undis
turbcd. allowing them 10 coalesce. This ef
feet can he eli minated by completely
discharging the cell occasionally before it
is charged. The NiCd Heal th Maintenance
System consists of three easy-to-build
project.. that will help you 10 get the most
our of these expensive batteries.

• The NiCd Health and fitness Center
(photo A) will let you pre-condition and
recharge your bauery packs corrcctly. It

Insert your batteries, set switch (5W I)
to "analyze" and turn on the power. The
built-in voltmeter will show the battery
voltage from 3.4 volts (.g5 per cell) to
5.60 volts ( 104 per cell) in 10 steps. You
can remove ami usc them. or you can de
c ide 10 recondition them by either just
charging them or discharging and then
automatical ly recharging them.

To charge your bancries move SW I to
"Fast Charge" and the charging Ie will be

gin to charge the batteries at 250 rnA,
which is about one third of the capacity of
AA NiCds (called a 03 charge rate).
When the charge cycle is done (three to
four hours) the H&FC will switch to a
trick le charge mode (CIl6). Notice thai this
trickle rate is much less than the Cl IO rate
commonly used by "slow" cbergers, greatly
reducing chances of overcharging if the bat
teries are left connected to the cbcrgcr for a
long period of time. The H&FC displays the
battery voltage during charging to give you a
feci for progress.

Using the H& FC

Ph oto B . The Tiny Fitness Tester. compared
to a standard DMM .
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The H&FC will keep your batteries in
good shape by exercising them properly.
Put your batteries in it at night and by
morning you will have healthy rccondi
tinned batteries ready 10 go. II consists of:

• An auto discharge circuit that
will discharge your batteries to the
proper voltage to reduce crystal coalcs
ccncc. and then automatically initiate
the recharge process.

• A MAX7 13 fast charger chip (V2) ,
which charges the batteries quickly
without overcharging them.

• An Ut3914 voltmeter lVI), which ac
curarely displays your batteries' voltage so
you can decide when to charge or discharge.

The NiCd Healt h & Fitness Center
(II& FC)

will prevent overcharging and reduce
"memory" effects due 10 short cycl ing.

• The NiCd Personal Fitness Advisor
will help you identi fy weak or aging
cells within a battery pad, so you can
match like cells for maximum life or
discard worn-out cclls.

• The NiCd Tiny Fitness Tester (Photn
R) is a portable, self-powered . very
small unit that will let you acc urately
measure your battery voltage when you
arc away from your Fitness Center. 11 is
much smaller than a standard digital
voltmeter, so it's easy to take it with you
when you travel.

This projec t was inspired by an "Idea
for Design" by John wenroth in Elec
tronic Design Magazine, January 22,
1996. I felt I could improve the design
with some modifications and additions.
Though the project I describe is de
signed for use with four cells. it is {XlS·

siblc to modi fy it for a different number
of cells.

-.-
.. .. .. ,... " . , ".
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You can also choose to discharge your
baneries to reco ndition them (the com
plete workout). Push the discharge but
ton and the circuit connects the built-in
discharge load . Again the voltmeter
monitors and displays the battery volt
age. When discharge is complete (voltage
is less than .85 volts per cell ). the dis
charge cycle is terminated and the
charge cycle hegins automatically.

Circuit desc ription

Sec Fig. 1. VI is a Io-step voltmeter
based on an LM391 4. If the battery being
measured at pin 5 hass a voltage less than
the minimum level set, no LEOs will be
on. As the voltage increases. LEOs will
start to tum on one at a time, from left to

right. until the voltage reaches or exceeds
the maximum level set. Which LED is on
gives an accurate indication of baucry
voltage.

The maximum and minimum levels of
this voltmeter are set by RI. R2. and R3. A
current (I) from pin 7 ofU I which is set by
R3 flows through RI and R2 to ground.
The voltage across RI (V=I*RI) is mea
sured at pin 4 and sets the minimum volt
age level (V Ia). The voltage across R2
(V=I* R2) plus Vlo set the maximum volt
age level (Vhi) which is mea...ured at pin 6.
The current (I) is set by an internal voltage
reference and the variable resistor R3. By
properly choosing R I, R2 and R3. any
voltage range can he set. I selected my rc
sisters to tum the first LED on when the

battery voltage exceeded 3.4 volts. This is
0.85 volts per cell which is the "fully dis
charged" value recommended for NiCds. I
set the maximum level. when all LEOs are
on, at 5.6 volts. This is 1.4 volts per cell ,
and is near the highest voltage a NiCd will
normally he.

Tbc L\1391 4 may seem like a simple
voltmeter co mpared to the 3-1/2 digit
LCD meters commonly used, hut it is rc
ally quite accurate and it ha.. mu,.-h more
versatility. making it ideal for a project
such as this. TIle accuracy of the voltmeter
is found hy looking at the voltage range
and number of steps: (5.6-3.4)/10=.22
volts per step, roughly ±2% of the 5 volt
battery it is measuring. To achieve this ac
curacy. it is necessary to have the values of

FIg . 1. The NICd Health & Fitness Center schematic . QI = PN2 907. Q2 = ZVNLlJOA MOSFET. Q3 = PN2222 . Q-I = SeR EC JOJB. Q5 =
TlPJ 2 ,,·;th heal sink. R IA = 2.9-11.: 1% . RI8 = 1.82k I t'f . R2 = 2.9-11.: I % . RJ = 21.: matutum, Rsense = IU I W. RL = JJ il I \V. AlJ resistors 5CI
unless noted, V I = LMJ9J.1. U2 ::o MAX7J3.
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Fig. 2. The Personal Fitness Advisor schematic. RI '" 1.78k 1%. R2 == 2.15k 1%. R3 = 5k
multiturn pot.

RI and R2 be at least as accurate. I used or the trickle charge mode. When it is con-
I% resistors for these resistors. The vcr- nected to a battery it senses the vo ltage at
satility of the LM39 14 will become ap- pin 2 and, if it is greater than 1.4 volts (.35
parent when we look at the operation of volts per cell), U2 will enter the fas t charge
the circuit in more detail. mode. This lower limit of 1.4 volts pre-

U2 is a NiCd fast charger Ie made by vents U2 from putting a large amount of
MAXIM. It is des igned to permit rapid current into a possibly defective battery
charging of NiCds without o vercharging pack. The fast charge current (I) is set by
them. U2 runs in either a fast charge mode Rsensc (I = .25/Rsense). I selected a 250

milliamp charge rate which will full y

Choose V 10, V hi, 11 ; then charge AA batteries in three to four hours.
When U2 determines that the batteries are

calculate res isto rs: charged. it will switch to a trickle charge
so as DOl to overcharge them. 1be trickle

R3 =1.28/11 rate is about 40 rnA. U2 determines
when the batteries arc charged by using

Rl =V 10/(11 + .075 )
a method called voltage slope detection.
When a NiCd is fully charged. the vol tage
will stop rising and actually drop a small

R2' =(V hi - V 10)/(1 1 + .075) amount before it again starts to increase

This is a temporary variable to due to overcharging. U2 will detect a vol t-

make calculating R2 easier. age drop of as little as 2.5 millivolts and
usc it to terminate the fast charge. As a

R2 =R2' • 10/(10 - R2') safety precaution. U2 will also keep track
ofthc charging time and if a negative volt-
age slope is not detected within a set pe-

11 is in milliamps riod o f time (four and a half hours for our
circuit) it will realize that there is a prob-

Rl , R2, R2' , R3 are in k ohms
lem (the battery should have been fully
charged in less than 4 hours) and will ter-
minatc the fast charge to prevent fur1her

V hi, V 10 are in volts damage 10 the batteries.
The rest of tOO circuit is best understood by

Table J. Equations to select resistors for a looking at what happens when a discharge
voltage range . cycle is started with the discharge button.



!-'il(. 3. Tne Tiny FiI/lI'.H Tester schematic, RI = 2.00k 1%. R2 = 549 1%. R3 = 5k pot,
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Qt is a silicon controlled rectifier (SCRI
which is normally off. It is turned on when
the discharge button is pushed and the gate
(0) is pulled high. Once turned on. an
SCR will let CUlTCnt now from its anode
(A) to its cathode (K ) and it will continue
to do so until this current goes to zero. It
will then turn itself 011. and stay 00'. until
the push-button is pushed again. In our cir
cuit. i f the collector of QI is turned on and

the SCR is on. current will be able to flow
from Q I through R5 and Rf to ground.
This current will cause a positive voltage
on the base of Q3. turning it on. Turning
on Q3 creates a discharge path for the
NiCds through RL. LEDI will also turn
on. showing that discharge is occurring. In
order to stop this discharge. it is necessary
to tum off thc SCR- hcrc is where some of
the versatility of UI is seen.

As the battery discharges. the lower
voltage will cause voltage-i ndicating
LEOs to tum olTone at a time from right to
left. When the voltage drops below our
minimum 3A volts all the LEOs will he
turned ofT and discharge is stopped by Q I
which monitors the current to the LEOs of
UI. As long as an LED is on, current will
110w through R4. and Q I will be turned on
due to the crmtrcr-to-basc voltage drop
ik.TOSS R4. As soon as all LEOs arc oil the
R4 current goes to zero and Q I turns off.
With Q I shut off the current flowing
through the SCR stops and it shuts off.
With no current flowing through R5, Q3
shuts off and the discharge cycle ends.

RI 1<;1

Pin 2 and pin 12 of U2. the MAX7 13.
measure the voltage across Q3. During
discharge Q3 is turned on. so the voltage
across it is small. Recall that the internal
circuit of U2 prevents it from going into a
fast charge state if the voltage at pin 2 is
lcs.. than 1,4 volts. U2 will be in a trickle
charge mode passing about .w milliamps.
This current also flows through RL and
must be accounted for in setting the value
of RL. Whcn the discharge cycle is done
and Q3 turns off pin 2 of U2 sees the no
load voltage of the NiCds (3.4 volts in this
C<l<;C ) and it initiates the fast-charge cycle.
Battery voltage will rise rapidly for a
while. and UI will display this voltage
change as LEOs start to tum on again. But
even though the LEOs tum back on. Q3
will not stan another discharge cycle. be
cause the SCR has been turned 00' and it
cannot tum on again until it is manually
restarted by pushing the discharge button.

Duri ng the fast-charge cycle. the battery
voltage will soon rise above 5.6 volts
which is the upper range set for the volt
meter. To monitor this higher voltage it is
necessary to shift the range of the voltme
ter. This is done automatically by Q2 (a

MOSFET). During trickle charge. the fast
charge indicator (pin 8) of U2 is in a high
impedance slate so the gate of Q2 i.. held
high by the lk pull-up resistor (R7)
thmugh LED2. This turns on Q2. which
shunts part of R I (RI B). giving a lower
voltage at pin 4 and pin 6 of VI. since only
R IA IS III the voltage-setting circuit.

v-

During fast charge. pin 8 of U2 goes low
to turn on the fast-charge LED indicator.
This also shuts off Q2. and now RIB is
added to the voltage level circuit of UI anti
both Ylo and Yhi will he shifted higher by
an amount equal to I*RIll . I set my higher
range to he between 5.4 and 7.6 volts.

Charging current 110ws 10 the NiOJ hat
tery through pass transistor Q5. The con
trol voltage at pin 14 of U2 adj usts the
base CUITCnt of Q5 to maintain a constant
current 110w to the battery. Q5 must he a
transistor capable of handling at Icast the
amount of current that the fas t charge
cycle is set for (250 mill iamp.. in cur case).
More importantly in designing the circuit,
it is necessary to determine the power loss
in Q5. I initially powered my H&FC from
a 12-volt power source. With a current of
250 rnA to Illy four NiCd cells. the power
dissipated in Q5 was (\2-4)*.25 = 2 watts.
I chose a TIP32 for Q5. which is capable
of handling this power with a good heat
..ink. hut l found even though I had a heat
sink on the transistor. it got quite bot . I de
cided to use a v-volr regulator to reduce
the power dissipated in Q5 to (9-4)*.25=
1.25 watts. The regulator dissipates the
rest of the heal (12-9)*.25=.75 watts. With
heat sinks on both Q5 and the regulator.
they both stay cool during operation.

The Health & Fitness Center is a useful
project by itself hut hy building 2 more
simple circui ts using the LM391 4 even
more benefits can he realized.

T he NiCd Personal Fltness Advisor
lPFA)

Identifying weak cells within a battery
pack. requires a voltmeter capable of accu
ratel y measuring the voltage of individual
cells . If a baucry ha.. a high internal resis
tance. it should he most obvious when the
battery is under a load. I added a modified
version of the LM391 4 to my H&FC to
let me check individual cell voltages dur
ing discharge and charge. to sec if any arc
acting strangely.

Fig. 2 shows the circuit for my PFA. I
wanted 100 mY accuracy. but al so wanted
to he able to test the voltage of a weak. bat
tery. roth during discharge and fast charge.
During discharge a weak battery is apt to
he at a much lower voltage than the other
cellx, so I set the lower limit to 0 volts.
During fast charge I wanted to be able to
rncnsure to 2 volt.. because a cell with a
high internal rc..istancc might get this
high. Note that one of the safe ty features of
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the MAX713 is that it limits its charging
voltage to 2.0 volts per ce ll as a safety pre
caution. With healthy batteries no cell
should be near this high value.

To be able to measure a range of 2 vol ts
and still have the accuracy I wanted, I
made the PFA a two-range voltmeter simi
lar to the one in the H&FC. When the SW2
shons RI the lower range is 0 and the up
per is 1 volt. When SWI is open, RI adds
I volt to the lower range and the PFA
measures from I to 2 volts.

Notice one other difference in this cir
cuit 1bc LM39I4 measures voltage rela
tive to its ground. But in a multi-battery
pack only one battery has its cathode at the
system ground. To measure the other bat
teries, the ground lead of the LM3914 is
actually at the potential of the battery cell
below it. This causes a small additional
current to now through this cell, but I have
set R3 in my PFA so that its total current is
only about IO mAoThis current does not
disturb the system and the PFA has no
problem getting accurate readings of all
cells. It is also why I used a manual switch
for SW2 instead of connecting it to U2.

The NiCd TIny Fitness Tesler (TFT)
CIRCLE 99 ON READER SERVICE CARD
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These three easy-to-build projects
will help you get maximum life from
your NiCds because you can:

• Measure your NiCd batteries'
voltage accurately

• Fast charge them safely
• Discharge them correctly
• Look for weak cells
• Check Lhem in the field
I have discussed only the four-cell

circuit that I built, but it's easy to
modify the design to accommodate
many different battery configurations.
Table 1 shows the equations needed to
modify the LM3914 for different volt
age ranges. Note that for maximum ac
curacy. it is necessary to consider the
resistance of the internal voltage divider
of U2 and the additional current from
pin 8 needed for the voltage reference
(- 75 microamps). TheARRL Handbook
discusses prognunming the MAX713 for
different conditions; it can be set to charge
one to 16 cells, and for a programmi!!£
timcof22 10264 minutes. fa

of 5 rnA. and a total current draw of
about lOrnA.

Building this project Cor a different
number oC cells

A third version of the LM3914 lets me
accurately measure the batteries' voltage
in the field when the H&FC is not avail
able. It is the four-cell version of the Tiny
Tic-Tao Tester I described in an earlier 73
project (73, March 1996). I built my tester
in a breath mints box, which makes It very
portable-it's small and needs no power
source because it gets its power from the
battery it is measuring. J carry mine in my
shirt pocket and I can test my batteries
anywhere quickly, With it I can avoid the
embarrassment of having my batteries run
down at a critical time.

Fig. 3 shows the TFT. Because the mea
sured voltage must be at least 1.5 volts
lower than the supply voltage, I use a volt
age divider to halve the voltage to pin 5.
One of the considerations in this version is
to minimize power consumption from the
battery being measured. This is done by
selecting R3 to minimize the current out of
pin 7. This current not only sets the volt
meter ranges as we discussed above, it also
controls the current through the LEOs.
LED current is controlled by the LM3914
to be 10 times the current out of pin 7
(that's why you don't need any resistors
to protect the LEOs). For my tester I set
R3 at 2.5k, which gives an LED current
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The "Cobra" Antenna

It 's got a more powerful bite than the "Rattlesnake."

Raymond A. Cook W4JOH
606 Georgia Avenue

Valdosta GA 31 602

G
ene Rhodes W4FNY. my friend
for more than fifty years. has
strive n all the time I' ve known

him toward the ult imate antenna. For the
past severa l years. he had used what he
called his "Rattlesnake" antenna,
which transmitted an excellent signa l
from De Leon Springs, Florida . Re
cent ly he moved to Orange City, about
seventeen miles from his previous
QTH. Inexplicably, his "Rattlesnake"
did nOI perform as well as it had at De
Leon Springs.

He said he though t the ground sys
tem there was better. so I sugges t
ed thai he run a heavy-gauge gro und
wire hack 10 hi s old QTH. After some
reflection , that solution was deemed
impractical .

After weeks of frustration , he to ld me
he wished that he could dream up some
thing better. He likes to operate 160
meters, as well a'i the other bands, but

his support poles were only 140 feet
apart. Then one nigh t, about 2:00 a. m..
I awoke from a fitful dream with an
idea buzzing around in my brain : Why
couldn't the extra footage needed for
160m he made up by usi ng in series
the three wires (one white, one bare.
one black) in Rcmcx" cable, the non
meta llic-sheathed cable used in house
wiring'!

I chose I-t-gauge wire because of it'>
lightness and low profi le against the
background of sky and trees.

This arrangemen t gives a fl attop
length of 420 feet, certainly ample for
IW m. I had no idea exactly what would
happen regarding impedance and fre
quency with the leads folded back upon
themselves. but in our desperation. it
seemed worth trying. The Ilattop dimcn
sions and lead-in length were simply
dictated by the limitations at Gene's
QTH.

With the help of two fellow hams,
Gene got busy acqui ring the components
and gelling the antenna up. The follow
ing day he fi red up on 75 meters for our
reg ular schedule. after determining that
his antenna gave him a I : I standing
wave ratio on all hand s. Lo and behold!
His signal now was very strong (59+) in
spite of the fact that he was running only
his exciter. Switching hack ami forth, he
got greatly improved reports over the
"Rattlesnake" from all who called in. I
urged him to try thc antenna using his
linear ampl ifier, hut he was afraid the
high power might puncture the insula
tion of the fl attop lead s lying so close to
gether. Finally. after several days, he
held his breath and turned on the high
power. What a beautiful signal
59+3D--and no arc-over! He immedi
ately started calling the antenna the
"Cobra." because it had a much more
powerful "bite" than the "Rattlesnake."

70 feet 70 feet

450 Ohm Ladder LineTo Tuner

-,..
~;{f

- ----75-120 Feet Small PleXiglas plate,
Adjust as needed ~ cuI and drilled

for "-.
LowS.W.R

Pig. J. The configuration for the "Cobra. "
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I the n erec ted a "Cobra" at this
QTH. using an Al pha linear. wi th the
same rcsults-c-bccausc I, too, wanted
to gel on 160m. My previous antenna
flattop was 108 feet long using traps.
Emmett Bishop W4JVI of Athens
GA. who reg ularly calls in, became
excited about trying the "Cobra." He
had been using two separate antennas
of standard design. but his signal
was often so weak (e ve n with the lin
ear) that Gene and Lloyd Goodwi n
W4FFD, in ce ntra l Florida. cou ld hear
him faintl y, or not at a ll, at that time of
day on 75 meters.

After a few days. Emmett called in
using his new "Cobra." His signal was
S-9 with the exciter only. a far stronger
signa l than he previously ha d usin g
both exciter and linear. Gene and I had
c hecked the antenna out on other
bands with excellent results. but
Emmett had not yet had the opportu
nity to do so. This se tup, o f course,
requires the use of a tuner for low
SWR and efficie nt operation on all
bands .

Some of our more skeptical. and per
haps knowledgeable. friends ha ve ex
pressed concern abo ut impedance.
power ra ting . wave-cancellation. etc .
All that we can offer as an a nswer is
the slogan used for many years by the
Packard Motorcar Company : "Ask the
man who owns one."

For years I have used the indiv idua l
wires in three-wire conduit fo r anten
nas . At ten cents a foot. it's three hun
dred feet of antenna for ten dollars .
o r three cents per foot for the separ
ate wires. Why not try thi s ante nna?
As Gene says. " I' m just tick led pink
with the 'Cobra.H' Perhaps you will
be. too. /ill

WANTED
Fun, easy-to-build

projects for
publication in 73.

For more info, write
to: Joyce Sawtelle,
73 Amateur Radio

Today, 70 Rt. 202N,
Peterborough, NH

03458-1107
CIRCLE.1 ON RUDEfl SERVICE c.r.RD
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LOG's QRP Auto Tuner
YOllr dreams come true- in a kit.

Jeff M. Gold AC4HF
1751 Dry Creek Road
Cookeville TN 38501

Photo A . Unassembled tu,

T here has been one shad accessory I
have been longing 10 ow n si nce I

£01 rid o f my lube rig- an automatic
antenna tuner. I was very excited to get
hold of a solid stare rig and not have to
load up the tran smitter when chang ing
bands. I ha ve ( 0 admi t it: I may he get
ling o lder (an d lazier). bUI I ne ver got
much enjoyment o ut o f fidd li ng wi th a
hunch of knobs every lime I changed
hands. My fi rst atte mpt at handling
this problem was 10 get mostly reso
nant an tennas. I have a five -hand qu ad.
a seve n-hand vertical. and a resonant
d ipole for 100 meters. I found carlyon
that using my quad and a man ua l tuner
I cou ld also work 30. -to and 80
meters. Not only could 1 work them.
but I seemed to do qui te well. The vcr
tical also worked well. but on 40 and
80 you rea lly need a tuner to go from
one end of the band to another.

My next atte mpt at handling the
problem of having to mess with a
bunch of tuning knob!'. was to ge l hold
of an older solid slate tuner with a
buil l-in auto matic tuner. I ordered it,
used, by mail. The rig worked grea t, I
really loved it , hut the tuner didn't
work right. I ma naged to wo rk a deal
with the person I purchased it fro m
and ke pt the rig, hu t sti ll had no auto
matic tuner ava ilable. I thought it 10 0

expensi ve to get it fixed . a nd even if
I go t it fixed . I would have an old
er tuner that worked on only one of
my many rad ios. I usuall y ha ve at•
least six radio !'. on line. hooked to three
different antennas.
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The folks at LDG Electronics so lved
my mai n problem: They came out with
the AT· I l , a lOO·walt automatic an
tenna tuner. 1 was able to set it up to
have all my rills on line with all my an
rcnnas and usc Ihis one tuner. It ' s very
fast and matches any of my three an
ten nas on 10-80, and the dipol e on a ll
bands J have tested so fa r. II works for
rigs down to about two wall s and has
exceeded all my expectations-and the
best pari was that 1 purchased the AT·
I I in kit form. The ki t is made up
of excellent compone nts and the
marchi ng case is very nice . I e njoyed
putting the kit togethe r as much as I' ve
e njoyed usi ng the auto tuner.

I work mainl y QRP (low power)
bo th on SSR and CWo I al so love to
work portab le operat ion. I recentl y
purchased a used Index Labs QRP+.
This great little rig works JO~ 160 and
has memories. SCAP niter and a built 
in kcyer. I purchased it main ly to take
hiki ng in the Smoky Moun tain s. I love
to pack up a rig, a
small ge l ce ll and
portable wire an
tenna; I hike for an
hour or two, and then
set up my equ ipme nt.
The thought of a
small. low-power au
tomatic tuner reall y
got me think ing of
how nice it would be
to not havc In mess
with my oId sma ll
manual tuner.

Halleluj ah :

LDG 's QRP Auto Tuner is offered as
a kit o r fully asse mbled. I bought the
kit. It's a full -featured tuner thai can
be used e ither in au tomatic mode or
semi-automat ic mode .

In automa tic mode, when you move
around the band. or )'o u change
bands and the SWR ge ts too high.
the auto tuner will start tuning. In
semi-automatic mode when you want
10 re -tune. you simply push a tunc but
Ion. T he QRP Au to Tuner uses a
sw itched L confi gura tion with 25 6 ca
pucitor. 25 6 inductor and Hi/Lo· Z set
tings to provide over 13 \.000 tuning
combinat ions .

Thi s tuner works well with about
any coaxfed antennas (d ipole. vert ical.
beam. ctc. ). Tun ing time has been im
proved over the hig her power version
to between 0.1 seconds and 3.0 sec
onds with an average time of about 1.5
seconds.
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ORP Autom atic Tuner

gel the parts in the correct place , It is
very important that you carefully read
through the direct ions before building.
There are some key areas that must be
built in the de scribed way or the un it
will not work correctly. The included
diagrams clearly show you how, but it
is very easy to skim through the direc
tion s and nOI catch key de tails . LDG
did a really good job with the instruc
tion s, and if you follow them the unit
will work wel l.

After building the higher-powered
version I opted to proceed a little dif
ferently from the directions-how
ever. I followed every step exactly
according to the cautions in the direc
tions . I wound all the coils first. The
directions for thi s were easy to follow.
You will want to note the provided fig
ures (Fig. 2, Fig. 3, Fig. 5 of the in
structions) to make sure you wind the
coil s correctly. Note that with the first
four coils you go through the toroid
from the back, because the coil wind
ings are all on the bottom. L5-L8 you
start from the front. You wind them all
in a clockwise direction . If you wind
them wrong they will not fit correctly
in the board. You don't solder these
unti l later. I like this approach . I find I
usually wind coils much better at the
beginning of a project than when the
whole board is ready to go and all you
need to do is fini sh the coi ls. Also,
please note the L8 is a double toroid.
It uses toroids and you wind the wire
around both of them---c1early ex
plained in the instructions, but if you
tend not to read directi ons comple tely,
as I have sometimes done, you might
miss thi s. The winding of the toroids
must be done as described in the
instruct ions.

Next, the direction s te ll you to
mount parts on the board starting from

The QRP Auto Tuner uses four LEDs
to indicate the SWR status. Green indi
cates that the SWR is less than 1.5,
green/yellow is 1.5-2 .0, yellow is 2.0
2.5, rcdIyeliow means 2.5-3.0, red indi
cates the SWR is over 3.0. There is a
fourth LED used to indicate the tuner is
in tune mode.

Photo B. PCB mounted in case.

POW("f A ulo C A P IND
Up

The kit

The QRP Auto Tuner kit is top qual
ity in every sense . There are a lot of
soldering joints, but many of them are
the same value component, which
meant I spent lots less time looking for
parts. The parts came nicely packaged,
and all parts were good quality. The
printed circuit board was excellent. It
was clearly marked and was plated
through and solder masked. I got the
optio nal case . I hale to drill lots of
holes in a case when I am done building.
The case makes the finished product
look very professional.

The instructions were clear and easy
to follow. There is a very nice parts
overlay diagram that makes it easy to

. . - .....-. .-
Photo C. Front view. CIACl.E M ON READER SERVICE CAIlO
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the components tha t arc closest to the
board . I usually like this approac h.
With th is project there arc some ho les
that arc very close together and it
wo uldn't be too hard to accide ntally
fill the nearby hole with so lder. Fo r
this reason I started wi th the compo
nents under the bottom row of relays.
If yo u look at this sectio n there reall y
arc sets of three components that re 
peat across the board. There is a Ik re 
sistor, a 0.01 capac itor and then a
2N39o.t tra nsistor. I Sluffed these in
the board and so ldered in sets of three,
chec king each se t be fore proceed ing . I
followed the res t o f the d irectio ns
pretty much as they were staled .

Once you have placed and soldered all
the parts. you test (he unit without the
processor chip installed . The chip is the
most expensive component, so l liked
this idea . You need only check for +5
volts on the output of the 78L05 regula
tor. If the volts look good and the unit
isn't pulling too many amps yo u stick in
the c hip and turn on the power. If e v
ery thing is O K. all the LE Ds blink
once to let yo u know the unit has
checked itself o ut .

The alignment of the unit is very
simple. Yo u only need a voltmeter.
You simply apply 5- 10 watts into the
unit and zero the voltage using a van 
able capac ito r. Once th is is done you
se t both the forward and reverse volt 
age to 2.5 vo lts at the speci fied test
po ints. The whole process can easily
be done in a few min utes. After I got
don e wi th the alignme nt a nd was
pretty sure things were doing what
needed to be done. I glued down the
fi rst four coi ls as suggested and also
put a dab o f epoxy on the LEDs 10 hold
the m firmly in place. I then put the
case to p on.

Testing t he tuner

I took the little Q RP Auto Tuner
over to my workbe nch and took my
connec tio ns off the tu ner ' s bigger
brother. the AT- I I . and prepared for
testi ng . using a sma ll 12V gel ce ll for
power. My workbench se tup allows me
to choose any of six transceive rs and
match it with any of my three anten 
nas. For in itial te sti ng I used my 160
meter d ipo le. my Gap vert ical. and my
Lightning Bolt 2-element. 5-band q uad
(10-20 meters},
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I used five watts and keyed up . The
Q RP Auto Tuner was set on automatic
mode, so that whe n yo u ke y up , if
there is an SWR mismatch, the tuner
activate s. The rel ays cl icked for less
than one second and matched the 160
meter anten na for 40 meter operation.
I was able to tunc this d ipol e (resonant
at about I. 850) to all amateur hands.
T he tuner also tuned the Gap ve rtical
to all bands, incl ud ing 160 meters. It
tuned the quad to all bands down to 80
meters. I played with the unit and if
the SW R was less than 1.5: I. I was
able 10 use the capac itor and ind ucto r
switc hes to get the SWR pretty much
down to close 10 I: I .

X-tremc test

This is the kind of a story I live to
tell . My goal in bu ilding LOG 's QRP
Auto Tuner was to be able to use it
with a sma ll dipo le I use whe n I' m
hik ing. The ante nna has heen cut to he
a resonant dipo le that covers the 20·
meter band . I used a sfx-by-s tx inch
piece of Plexiglast v as my center insu
lator (and wire ho lde r). I used small
cloth-wra pped stranded wire that ten ds
to be kink-resistant fo r the antenna .
For the coax I used very small RG-17S
coax . Bo th legs of the a nte nna and the
coax wind nicely around the Plexigl as
whi le I am hiking and allow me to se t
up the antenna very quickly when I
arrive at my destination .

l took the antenna and SCi it up in the
middle hallway of my house, the worst
in-the-house location I could think of.
The ante nna was hung approximatel y
four feet o ff the floor with the wire
just draped ove r two doors. I brought
the coax into the shack and hooked it
up to my Ten'Tcc Argosy II. I powered
the Argosy wi th a small ge l ce ll and
was in Q RP power ran ge .

T he weather here in Tennessee was
aw fu l- heavy rains and se vere thun
derstorms. The bands were horrible .
with lo ts of stat ic crashes and not
many stations on. I we nt through the
ba nds from SO to 20; the only stations
I heard we re on -to. I keyed the trans
mitter and in le ss than one second the
dipo le was tuned. I looked arou nd for
a while for a stat ion calli ng CQ. I fi
nally came across Dan K9EUV, in
Mi shawaka. Ind iana. He was a 599,
and gave me a 339 report . I ad mit we

d idn' t have a lo ng QSO, and he d id
have trouhle copying. hut we e x
changed calls . names and QT Hs. Con
sidering the powe r I was using and the
ant enna stru ng up in the middle of my
ho use . I st ill have no idea how I got
oul.

I checked the SW R on 20 meters
wi th my MFJ ante nna a nalyzer. The
SWR in the hou se was over 5: I to start
with. The litt le Q RP Auto Tuner had
no problem tuning the twe nty meter
dipo le on 10. 20, 30, o r 40 meters. It
tuned each of these hands in less than
one seco nd . I a m really looking fo r
ward to laking this tuner, my QRP+,
and the d ipole hik ing. I' m sure I'll
have no problem once I get on top of
the mountain. This auto tuner is much
smaller and lighter tha n the manual
tuner I' ve used in the past.

Bottom line

I am very impressed and more than
sa tis fied with th is tune r. The Q RP
Auto Tuner tunes more q uick ly than
the AT· I I version in all te sts I have
performed. It was a great kit to build
and it works fantastically.

To order, contac t LDG Electronics,
1445 Parran Road. SI. Leonard MO
20685. Phone (410) 586-2177; [Idg@
radix .net] or [hnpswwwradix.ncts-ldg].
or send $ 100.00 for the kit, p lus £6.00
shipping (US and Canada) to LOG's
sales department ($125 .00 plus $S.OO
for the kit with enclosure; $159 plus
$8 shipping for the already-assembled
model).

Speci fi ca tions :
• Size: 4.4 x 4.3 x 0.6
• Weight: 4 .2 01: .

• Configuration: Switched "L"
network

• Inductor range: 20 ~H

• Capacitor range: 2700 pF
• Tuning time: 0 .1 to 3 seconds. 1.5

average
• Curre nt consumption: 10 to 190

rnA. 75 rnA average
• Voltage req uiremen t: I I to 14 volts
• Microprocessor-control led
· 30.0 MHz coverage
• Tu nes 6 to 800 ohm loads
• Power range: 0 .1 to 10 watts
• Fo r d ipoles. verticals. vccs. beams

or an)' coaxfcd antenna
• Kit builds in 2 to 4 hours (average) fa
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ICOM IC-R100
Communications

Receiver
It may look like a scanner, but it is a serious

communications receiver with scanning capability.

From RC.1000
Mic ro
Computer REPEATER
Conc epts CONTROLLER

• Autopatch · ReverseAutopatch
• User Programmable CW 10,

Conlrol & User Codes & Timeouts

CIRCLE 160 ON READE'" SERVICE CARD

CIRCLE 168 ON READER SERVICE CARD
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Tod. y 's No-Tune
Muir/band Antenna

EVERY ISSUE OF
73 A mateur Radio Today

on Microfiche!
The entire run of73 from October
1960 through lastyear is available.

Youcan haveaccesstothetreasures
of 73 without several hundred
pounds of bulky back issues. Our
24x-fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for $75. and a desk
model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailableasanentire
set, <no partial sets) for $285 plus
$5 shipping (USA). Annual
updates available for $10.

Satis faction guaranteed or money
back!

I]UCKMASTER
6196 Jefferson Highway
Mineral, Virginia 2311 7

540:894-5777'800:282-5628
Internet: info@buck.com

"" Fax 540:894-9141rn

The first thing yo u notice is the 3 .1 
pound weight; the unit feels hefty. The
entire enclosure is steel, not plastic, and
on the rear are three antenna connectors.
Remember, I told you that this is a seri
ous receiver. Two N connectors for the
50.0 to 905 and the 905 to l SOD MHz
range; Yo u need two antennas fo r
these ranges. The third connec tor is an
SO-239 and is for the lower freq uen
cies of 0 .5 to 49 MHz. The antennas

which is down below the AM broadcast
band, up to 1.8 GHz, which is in never
never land. Now that 's coverage. The
standard receiver coverage is continuous
and covers all the amateur bands includ
ing HF, VHF, UHF up through 1296
MHz. The unit, as supplied, docs not
cover SOO to 900 MHz- there is a spe
cial law en forcement receiver that can
be ordered by .authorized agencies that
covers 800 MHz.

I unpacked the uni t in the kitchen
while my wife eyed it from across the
room. Was she thinking of a third uni t
to add to her inventory? She doesn't
know about the predicted frequency
move of our local agencies from VHF
to the higher frequencie s-I know
your area agencies ha ve already
moved from the lo wer bands 10 SOD
MHz or higher, bU I I must remind you
that I live in the technical black ho le o f
the East Coast-Delaware.

In itial examination

Breckinridge S. Smith K4CHE
104 Brookfield Drive
Dover DE 19901

PhotoA . The lCOM lC-Rl OO.

I like scanners, but my wife is ob
sessed with them. She has two in

place on the kitchen table, one 10 moni
tor the community and another one to
keep track of the police departments and
my ham activity. It's a regular scanner
world in our kitchen. The last time
the President visited the ncarhy Air
Force Base, our kitchen sounded like a
military command post.

I searched all of the advertisements
for a small receiver/scanner with good
sensitivity, a VFO. and an S-meter.
These specifications were needed for
my fcxhunting sessions using Doppler
systems and conventional directional
finding antennas.

I had a lot of trouble getting some of
the manufacturers to Cess up on their
sensitivity spec ific ations but lCOM
specs were clearly stated in their spec
sheet. So I ordered the unit and received
a small (5.9 inches wide, 2.0 inches high
and 7. 1 inches deep) unit that conformed
to my specifications, as well as featured
a built-in 20 dB attenuator and a preamp.
Throw in the wide 500 kHz to 1800
MHz coverage and you have quite a
unit . Yes that 's correc t, that 's 50D kHz,



supplied \.....en: a small te lescoping whip
wi th an N co nnec tor. and a sho rt por
table longwire HF antenna. After fu r
ther examination o f the rear panel I
found the standard 2 .1 nun power
plug. T he cente r pin is positi ve (don't
you hale it when they make the center
pin negative" ). and a quick chec k o f
the service man ua l te ll s me that the
unit has re verse polarity protection via
a diode . There ' s an internal speaker
mounted on the bottom. but the unit
has an external speaker jack whic h ut i
lizes a 3.5 mm p lug. In addi tion there
is an antenna se lect jack which u..es a
3.5 mm stereo pl ug . The rear pane l
a lso spo rt s an LCO contrast pot and a
clock di splay option sw itc h. The data
plate is riveted to the chassi s . The
power cord is fused o n both sides
(don 't buy eq uipme nt that is nOI fused
on both lines- I can te ll you some hor
ror sto ries"). ICOM provide s a cbas 
s is- mo un te d metal c a ble clamp 10 keep
the power cord sec ure . The mount ing
bracket supplied is rugged and secures
the unit with fo ur screws.

The biggest item on the fron t panel is
the la rge 2- by l -inch LCD display.
There is a no-nonsense dimmer button
that is easy 10 ac tivate. The keys on the

keyboard arc cove red with thai magic
rubber and the func tion labels arc
printed on the ru bber, The actual key
numbers are printed on the front panel .
Key activation is s ig naled by a heel'
(which can he di sabled). The sq uelch
and volume knolls are much smaller
than the large VFOlchannel knob, which
is normal -sized . Below the VFO knob
arc IWO push-button s wh ich arc labeled

timer and sleep. At first. I thought "What
a waste of pane l space:' hut these but
tons arc also labeled ON and UP and al
low you 10 change the frequency or
channels up and down if yo u get tired of
the large VFO knob.

Sensl tlviry and freq uency coverage

My first bench c heck wa s for sens i
ti vity. If the unit doesn' t pass , it goes
bad.. O n two meters the specs called
fo r a.21lV us ing 12 dB S INAO. I mea
sured O. I IlV wi thout the preamp . T he
sq uelc h opened ur .07 ! Thi s was wi th
o ut the preamp on: turning o n the
preamp on two meters d id nOI rea lly
improve the 12 dB S INAD sensitiv ity.
hUI the Scrnctcr indicated an increase
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in signal stre ngth . The sensitiv ity
passes and the un it stays . My Doppler
systems and other OF gadgets on my
communicat ions van arc going to be
ve ry happy with this receiver ! Further
sens it ivi ty c hecks o n 220. 440. 906.
and 1296 all beat the specs. but the
prea mp has 10 be on fo r the higher
VHF Jrcqucncies-c-above ap prox i
mate ly 500 M Hz- to meet the specs .
On its spec sheet. ICOM d earl y sta tes
that the prea mp mus t he o n 10 meet

specs he tween 50.0 and 905 MI lL. The
preamp is not available above 905
MHz. and yo u have a slight rise in the
12 dB S INAD speci fica tio n level from
0.2 IlV to 0.32 IlV o n FM whic h
resul ts in the receive r sensi tivity being
slightly reduced . I spot-checked the
FM sens it ivi ty a t 1550 and 1750
MH z and fou nd it to be be tter than the
specifica tion o f O.32IlV.

"Remember, J told you that
this is a

ser ious receiver."

Unit operation

Selling in a basic frequency and mode
wars simple. but you have to he careful
with the selection of the mode. It's easy to
confuse the wide FM with the narrow 1-1\1.
Widc FM would he used on the FM broad
ca...t hand or in the audio portion of TV
broadcasting , hut not on two meters. It
took only a moment to program the chan
nels, but the best pan is that yo u can era...e
the channels completely without resetting
the central processor. I wars eager to try out
the VFO and found thai the tuning step
range of the VFO was easy to change. The
selectable steps are 25, 20.12.5, 10,9, 8,5
and down to I kf-lz. I was looking forward
10 the I kl'lz steps, which are needed for
foxhuruing when the fox sometimes shifts.
either accidentally or on purpose. off fre
quency in small increments .The mode and
step selli ng arc programmable with the
channel frequency and it's easy to se lect a
channel and then tune up or down in small
frequency steps from the channel that is
selected. The first wee k that I had the unit I
drove around town tracking down cable
TV leaks for DF practice . With the

IC-R l OO's V~O it was a snap. During my
tour of the city I drove through severa l of
our intcrmod alleys and found the receiver

to he reasonably immune to overload as
compared to the other (cheaper) scanner
mounted in the vehicle.

More receiver features

T he attcnuator is selectable with a
push-button and provides approximately
20 d B of a ttenuation. This is very useful
ncar strong broadcast stations, repealers,
and when closing in on the fox during a
hu nt. Th is feature is available only on
the 50 MHz lo 905 M Hz range .

T he A FC (A utomatic Fn..'qucncy Con
trol) tracked very nicel y. I set the unit on
the bench and slowly moved the signal
generato r away from the freq uency and
the unit tracked it. Perfect for that
foxbox or balloon transmitter that drifts
in freq uency, due LO lo w bat teries or
ex tre me tempera ture change.

'The antenna se lector jack is located on
the rear panel. The instruc tion hook was
vague on th is function but the purpose of
this jack is to provide a high or a low volt
age logic signal depending o n the fre
quency that is being covered. This logic
signal will he used for ac tivating other an
tenna selectors remotely. The instruction
manual didn't incl ude a table of voltages
bUI it was easy 10 figure OUI.

The unit has a clock which can he dis
played on the front panel if desired and
you can program the unit for various tim
ing functions. Available arc power on.
power off, or a memory select timer. You
can have a once-only timer, a daily timer, a
sleep timer-s-the list goes on. The clock.
has a backup battery specified to last one
and a hal f years, and it' s fa irly easy to ac
cess the clock. battery. us it is located on the

main board, ncar the rear of the receiver.
The central processi ng unit also has a bat
tery that has a predictedlife of fi ve years
and ICOM recommends that lhc receiver
be serviced for this hattery change as the
batt ery is buried in the logic hoard area.

The S indica tor is a bar graph with sewn
easy-to-read segment'>. It is a relati ve sig
nul strength indicator. and is not calibrated
in S units. Duri ng the factory alignment.
the S ind icator is set at a spec ific signal
level in the 80 MHz range. A three-seg
ment signal indication on VHF is not the
same a.. a three -segment signal on UHF
1 found that for three segments , o n two
meters it too k 1.5 IlV. and on UHF it
took a much stronger 7 uv volt signal.

I look a break from the test bench and
put a wire antenna on lhe HF antenna port.



CIRCL E 42 ON READER SERVICE CARe

RF Shielded
Steel Boxes..... I,,, . · I· ...

5&-' l. " 'I.'~' I..
$M ...!. ., a01.0 1.2$_ ' ~

$M U"" ',OI." "'&..- I-J .u .'~ 11. 11 "
iI-f U • .f> " liS

~ ::: ;::: ~; ~~
.. n .p . II 1.25 t~.. '1 .' " II ISli .. :I:
......J " II 1.25---!'l!
..." !!." . '" "2$ tl Jl

~=~~I .f!
rno-' -""':SllN Ol !~

~

i
-~mTft>.

x ~~o":y,~'"
......,_cu"""'OM. """-_.._

OIi D fili rOQA Y' f'PO.OO _ _ . " OADI'R)
-.c:~.""'L"-_u,,, ..... ,,,

ClRC\.E fi9 ON READER SERVICE CARD

CIACLE 167 ON READER SERVICE CARD

73 Amateur Radio Today · June 1997 47

CIRCLE 5 ON READER $ ERVlCf: CARD

~BtdI..oic P'rI:lcU::ts 10 include voic:e 1000". DTMF
lntmduon _ ...orId". first Control and progtarnn'W>g.

handIlekl repealer contrQlle<. hatIg and brne-ool _ ...
No la rge. lhiln most hilnd- Dig,'al Voice Operaled
held ' adios , ltleHRC-10 COJ'l- Squelc:h(DVOS""j ,lelematry
ver1S a single or dual-tland lone&. and private voice md

racionoa~ lealuredsim- lIlot. $299 ....
pie' Of ...... ~er sys-NIp_~
tem_Kf¥'jINtumsr:A \f'oetiRC- _ SM _I• •"'.~I

~ .. NO TUNERS

~
"---..;;;' -..",t- NO RADIALS

d.,.V ~'" NO COMPROMISE
{\,"'- ./' PRICES STA RT AT $49.95

" +.... SEVEN EXCELLENT REVIEWS
~V \..0 JUST DOI<I"T HAPPEN BY CHANCE
w~,... CALL US FOR A FREE CA TALOGUE
..",~ $......- ill lJ. OCt U I4; n. SuI. I " S; 7~ , fIlltd 1111

,.+ ca. IlIO, lUS; 11'11., MIt_111" 73. No•. !Il l ; 73. _,t,19"

ASK ABOUT OUR NEW ISO TRON 160CI

BILAL COMPANY~
137 MANCHEST ER DRIVE

f LOR ISSA NT, COLO""OO alii " .

(719) 687-0650 .

With the IC-RIOO's VFO,
tracking down cable TV leaks

was a snap."

Overall

It' s obvious that I like this receiver.
My only complaint is that the unit has
too many features crammed into the
little steel box-but all the features
work, and the unit surpasses its pub
lished specifications. I have used the
unit ex tensively for my two-way radio
service wo rk and for my foxhunting o b
session. I don 't think that you will be
able to find another small mobile re
ceiver that has the frequency coverage , a
VFO capable o f I kHz incre ments, and a
preamp and anenuator built-in.

MSRP for the blocked version of the
IC-Rt OO is $960. Fo r further informa
tion, co ntact leOM America at 206-450
6088 or you r neare st ICOM dealer. fa

1 did some field strength calculations
but was not sure of the near-field form u
las so I tested my scanner receiver an
tenna mounted in my van. It was very
easy to induce a 100 mW signal into my
scanner antenna from a nearby 50-walt
quarter-wave ant enna. Most o f my
power leve ls on my vehicle are in the
10- to 25·watt range so I was fairly safe.
My advice is to mount your scanner an
tenna as far as possible from any trans
mitting antenna-this is good advice for
any two-wa y installation . Separate those
ant ennas !

disassembly of the unit to be ab le to fi nd
the correct area o f the logic board. Once
you fi nd this area you have to remo ve
several surface-mount components sur
g ically. The modification is definitely
not a clip-the-diode or j umper type of
operation.

The instruction manual is well written
and provides several q uick re ference
sec tions . A schematic o f the unit is not
included . ICOM promptly sent me a ser
vice manual for review; it was well orga
nized and incl uded all the schematics.
Durin g my review of the service manual
I stumbled across this " Danger" state
men t: "Do not apply an RF signal of
more than 100 mW (that's one tenth of
one watt) to the antenna connector. This
could cause damage to the receiver fron t

d "en .

Tuning down across the 4O-meter AM
broadcast band was a treat! I had forgotten
about the hundreds of stations broad
casting from all over the world . A quick
check on 4O-meter SSB and CW pro
duced signals with the receiver, but they
were hard to interpret as the unit docs
not have a BFO or product detec tor.
Tun ing across the AM section of 75
meters produced several good signals.
Checking the time and frequency stan
dard, WWV produced strong signals in
the 10 and 15 MHz. range. While mobile,
I used the ANL, automatic noise limiter,
on WWV, and fou nd it to be effective
with pulse-type noise.

Back to the bench

The ultimate test of a scanner: The
Bird ie Search . The searc h is conducted
without an antenna for signals that are
produced by internal mi xing o f various
oscillators and IF circuits inside the re
ceiver. Nothing is worse than band-scan
ning and having your unit lock up on one
of these internally generated signals. My
first problem: How do J check the rc
ceiver from 500 kHz up 10 1800 MHz?
That's a lot of knob twisti ng. What I d id
was program the unit to searc h small fre
quency segments at a time, and to stop
and resume scanning . I activated the
Auto Memory Write Scan mode; this
way the receiver would search itself and
wri te any detected birdies into channels
80 thro ugh 99. I we nt back later to check
the results. I did find a few, but very
few---one well below two meters o n
14 1.2 MHz and other significa nt signals
at 105.9, 176 .5 and 211.8 MHz, but not
enough to worry about. There were no
bird ies in the amateur bands; th is unit is
very clean and passes the bird ie test. The
auto memory write mode worked very
well and is great for searching with an
antenna for those secret freq uencies out
there.

800 to 900 MHz is locked out of the
receiver. Now, I know that some of you
want to know about the possibility o f
modificatio n, to receive this range for
monitoring local government agencies.
Since I do two-way radio service work
on the local trunking channels, I needed
the extended coverage to monitor our
systems. l modified the unit using one of
those modificarion books that arc avail
ab le at hamfests. The modi fi cat ion
wasn 't easy and invol ved a complicated
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The Standard C1 DBA
It 's tile smallest amateur HT ami/able today.

Dean Lewis WA3WGV
1193 Azalea Lane
Palatine IL 60074 Phottl A . StIllIlU",J\

ClO.'IA .

T wo-meter ham radio hasn ' t been
this much fun since my first

Heathkit "Twocr," over 30 years ago.
Owners of Standard Amateur Radio's
C I08A pocket-size tw o-meter HT already
know that the rig really fi ts in a shirt
pocket , has excellent sensitivity, and is
easy (0 usc. I agree with those who say it
doesn't replace a higher-powered unit in
all cases. hut don 'I lei the 230-milliw311
transmit power deter you from getting one. It
docs work local repeaters. has excellent tran...

mit audio., and lh: small size (only slightly
larger than a pager) means you can take it
with you everywhere. Tbe following sugges
tion.s are based on over a year of successful
U'iC of the C I~A; sorre should also apply to
Standard's dual-band version. the C508A.

Operation

The 7 buttons (called "keys" in the
owner's manual) arc easy to operate.
w e're used to instant response from push
button switches. so the Power key takes a
little getting used to: it must be pressed
and held for a fraction of a second before
the uni t turns on. After a while you de
velop a routine for handling the rig without
hilling any keys when clipping it to or
removing it from your belt.

The belt clip is an extra-cost acces
sory. If you buy the soft case and belt
clip at the time you buy the radio. I' d
suggest not using both at the same time
for a few days. until you get used to the
button functions. They' re not printed on
the soft case. and with the clip installed.
it's difficult to slide the case down to see
the labels next to the keys. After a few
days' use. the functions become intui
tive. While on the subject. a word about
the hell clip. Although stronger, heavy
duty. and non-rotating. it's similar to a
48 73 Amateur Radio Today • June ' 997

speaker-mike clip. It clips onto your
helt. not around it like a pager or most
HTs. It's very secure. and does not slide .

Scanning is an excellent way to find
new repeaters and popular local simplex
frequencies. No matter what portion of the
radio's broad frequency coverage you
want to scan, you' ll appreciate the two
types available. delined by how long the
receiver stays on an occupied frequency
before moving on.

If you move around a lot from one end
of the frequency range to the other, you' ll
soon catch on to a method for doing it
quickly: switch 10 the largest (50 kHz) tun
ing step before dialing to the new fre
quency'. then switch back to the step
desired for scanning or tuning within that
frequency range.

Rather than an analog knob for setting
[he squelch. three squelch positions are
programmable and are easily changed:
high. low, and off. The high and low des
ignations are opposite to what I would
have termed them. Think of it this way:
the high setting requires high signal
strength to open the squelch: at the low
setting. even low level signals will come
through. I initially had misgivings about
the automatic squelch settings, but those
doubts were quickly put to rest. I don 't
know how it 's done, but the "low"
setting is every bit as sensitive as a
manually-set squelch control: if the
squelch docs not open. you can be as
sured there's no usable signal there .
Provision is made for manually ovcmd
ing the squelch if you need or want to.
Now I wish all HTs had the automatic
feature-cone less control to mess with.

Once you've programmed the memo
ries. dialing through them is enhanced by a
beep at memory location zero-very
handy when you can't be distracted by

watching the readout. such as in a dark lo
cation (although the backlight can he
swi tched on) or mobile with the rig on the
scat next to you. From the beep. count the
knob dctenrs. and you know which
memory position you're on.

The lOX doesn' t include an S-metcr.
This has caused some owners concern
when trying to identify the exact fre
quency of a strong signal. either simplex
or an unknown repeater. But a very strong
signal which appears on more than one
freq uency " 'iII appear on an od d number
of frequencies: the center position is the
true received frequency.

Frequency coverage

Although the unit transmits only in the
two-meter hum hand, it recei ves from HXl
MHl to 174.995 MHz. This includes some
interesting tcrritory-c-uircraft. marine. the
Coast Guard. publ ic service, police. lire
departments. ami NOAA weather radio. In
addition to giving you tomorrow's fo re
cast. the ~OAA signals are good for catch
ing hand openi ngs during the tfOPO season.

The owner's manual docs not explain
AM reception. The 108 automatically
switches to AM from ICXI.lXXI 10 I3M.330
MHf... and a decimal point appears in the
readout to the right of the last full-size
digit, a " 10 kHI. dot" in the nomenclature
of the manual. There is a dead band from
13M.335 to 139.995 ~nlz. in which no sig
nal s can he received; the readout llashes
on and 011' to warn of this condition. AM
cannot he enabled elsewhere in the range
of the IOS's frequency coverage.

Antennas

The lOX's antenna connector is an
S~tA type. due to insu ffic ient space on
top of the radio for a BNe. You 'll need
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$AVE

$50.00 NiMH
Nickel Metal -Hyride Packs:

L jst f'rjg:

RP-855M 12v 1300ma NiMH $75.01l
ERP-225M 12v 1300ma NiMH S65.OO
FNB-27SM 12v l300ma NiMH $59.0:.1
PA -8SM 12v 13(Xlma Ni MH $62.00

Above Ni~1H banery packs are warranted for
6 months from date of purchase.

day for over a week between battery
changes. Transmitting time has, of course.
a significant effect on battery life. It's a
good idea to carry spares. Radio Shack
carries a white plastic battery clip for two
AA cells, the type thai has a 9-volt style
connector at the top (pan number 270
382). Remove the metal hardware, and the
plastic holder keeps the two batteries to
gether and protected from shorting out on
metal objects.

Batteries too depleted for transmitting of
ten have plenty of life left for receiving. It can
pay to hold on to your weakened batteries foe
additionall'x>urs ofmonitoring.

I'd recommend buying the protective
soft case for the radio. Besides protecting
the unit. it helps keep the battery cover in
place, especially when clipping it to your
belt or removing it. The more recent, dual
band C508A has a lock on the battery
cover which the2 meter-only vct'Stan doesn't,

Yes, I do own a higher-powered Hr, but
the C t08A is the one that's always within
reach. It's about the size of the mike that
came with that old Twocr,

Note: SMA caps are very difficult to
find. I had to buy a quantity in order to ll:!.
one, and can supply them for $5 each. II

REPLACEMENT BATTERIES

SUPER HIGH CAPACITY
FOR LONGER QSO'S!!

Policies and prices subject (0 change without notice .

Offer(lpires Augu ~1 3 1 . 1 997

$40.00 NiCd
Nickel Cadmium Packs:

W:iL.I'riu
SA\' 1600ma NiCd $60.()()

4.8v l600ma l': iCd 559.00
4.8v 1600ma NiCd $53.25
6v 1200rna NiCd $49.00

Advanced Battery Systems, Inc. , 300 Centre Street, Holbrook, MA 02343

(800) 634-8132' (617) 767-5516' Fax: (617) 767-4599
http://home.n avisoft. comlperiphex

BP-K
EBP-3-4S
F:'olB-33
PB·33

Allow ;.;'iCn baucry packs are warranted for
12 mo"th~ from date of purchase.

Batteries

The C l08A runs on IwoAA-size batter
ies. They last a long time in receive: I run
name-brand alkaIines for several hours a

length, the antennas are not flexible, and
they're often referred to as dummy loads.
They are, however, very convenient when
carrying the HT on your bell. TIley work
surprisingly well for receiving, and they're
great for field Day or hamfest simplex
yoo can even work repeaters if you're close
enough. More recently, these mini-ducks
have become available with SMA fittings
(Comet SMA-50l, D iarroed SRH-l105~ and
don' , require the SMNBNC aIap<c<.

For even greater convenience when just
carrying the rig, disconnect the antenna,
pol it in your shirt pocket. and screw an
SMA cap on the l OS's antenna fitting. At
this point the radio is as convenient as a
pager (and is often mistaken for one), the
antenna jack is protected from dust, mois
ture, and any stresses from the antenna,
and the antenna itself is protected. If
you' re going to carry the rig in a coal
pocket, especially in bad weather, this is
the way to do it. Remember not to transmit
without an antenna connected!

an adapter if you plan to connect any
BNe -fitted cables or other antennas. Shop
around; I found prices for an SMA-to
BNC adapter varied from around $30 (!)
down to just under $7. Whenever using the
adapter. be careful to avoid mechanical
strain on the antenna fining or the lop of
the radio. Connect the adapter's BNC end
to the antenna before threading the SMA
end onto tbe HT. and match the threads
carefully.

Your choice of antennas at any given
time will be determined by the need at the
moment. The antenna will configure your
108 for either (I ) effective communicat
ing, or (2) carrying convenience. These are
described in the paragraphs following. The
rubber ducky suppl ied with the radio is a
compromise between the two.

( 1) Many of us usc a 2-112 10 5 watt lIT
feeding a short rubber ducky. whether for
simplex contacts or through local or me
dium-range repealers. If better range is
needed. we get an lIT (or battery) with
lTKJI"e power. Bad logic. TIle antenna is just
as important at 2 meters as it is at HE Sure,
a a-inch "stubby duck" is convenient and
it will make contacts, bUI to gel the JTK)st

out of a t/4-watt HT, get used to using a ~~:::::;;::::;:;;;':::;:;;:::::::;;;;;;;;;:;;;;;;;;;;;~;;;;i;ii~~~~iiiiiiiiiiiiiiiii
better antenna Connecting a telescoping I
endfed 112-wave (an ABA HR-I "Hot
Rod") made a tremendous improvement in
both my transmit and receive coverage,
and it made the difference in my satisfac
tion and success with the 108. But be care
ful handling the radio with a long antenna
connected. TIle fining and the top of the
radio arc not built for the kind of mechani
cal strain you can cause. Keep the radio
upright. protect it from lipping over, and
don't walk around indocrs (or outdoors under
trees) with the antenna extended (and, as with
any HT, don't make yourself a lightning rod
outdoors in threaIening wcaIhcr)_

I've also had great success with a trunk
mounted 518-wave for mobile usc, even at
this low power level. For travel with a
rented car, a small mag-mount 19" whip
was recommended to me by another
owner who was very satisfied with the
results.

(2) At the other end of the antenna size
range, shorter models are best for carrying
the HT, and will make the most of its small
dimensions. "Mini-ducks" available from
several suppliers (Comet CH-32, Dia
mond RH-3, Optoelectronics DB-32; pos
sibly others) are 1-3/4" long, including the
BNC fitting. You have 10 use an SMA!
BNC adapter which adds a bit to the
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Num/Hr 50 on your FlHldlnll: k card

The Calibrated Hula Hoop
Keep your radiation within the new FCC limits .

R.W. Vreeland W6YBT
45 Maywood Drive

San Francisco CA 94127

W
hat' s a ham to do? The new
FCC regulations require that
hams runn ing more than 50

watts PEP must cond uct a routine RF
radiation eval uation to ensure that the
radi atio n is withi n the max im um per
missible ex posu re limits . A spectrum
analyzer with calibrated antennas can
cost many thousands of dollars- hut it
is my understa ndi ng that the measure
me nts need o nly be acc ura te enoug h to
ensure that the limits are not exceeded.
Thi s leaves a lot of leeway in mos t
cases.

At W6YBT, we use only indoor an
tennas. For this reason , the new FCC
ruling is of specia l interest. So what
should I do? In ge neral, I don ' t like the
hand- held E fie ld meters. I o nce had
o ne that measured thc 60 Hz fi elds
from fl uorescent light s whe n it was
supposed to be measuring RF. The sc
cret o f measuring the fie ld stre ngth

close to a transmi tting antenna is to
measure the magnetic field . not the
electric fi eld . This is done with a loop
anten na .

The requirements for a loop antenna
suitable for RF radia tion evaluation:

I ) Use o nly passive components. We
don't want an unstable RF amplifier or a
drifting DC amplifier.

2) The unit sho uld be easily duplicated
by other hams.

3) Since the loop's sensitivity is deter
mined by its dimensions. only the sens
ing unit needs to he calibrated. This can
he done with an ordinary laboratory
signal generat or.

Construct ion

Go to a to y store and buy a sta ndard
79 ern d iame ter hula hoop. Gel the
cheaper one with the three ball bear
ings inside. not the o ne that can he

converted into a jump rope. Remove
the stap les and the ce nte r plug but
don ' t c ut o ff any of the tubing. Next,
c ut a 98- inch length of RG-8/U and re
mo ve a I em sect ion of the braid at it s
ce nter. This break in the bra id permits
the sens ing o f magnetic fields while
retaining shieldi ng from electric
fie lds . Loops always measure the mag
netic fi eld . Thcy arc, howe ver, usuall y
cal ibrated to indicate the equivalen t
electric fie ld in vo lts per meter.

Now thread the RG· 8/U through the
hula hoop and insta ll PL·259 connec 
tors o n both e nds . Cut about a quarter
o f an inch off each end while installi ng
the connectors. Be careful to ma ke
good solder connections to the braid
(you will need a 100-wall so ldering
iron for th is) . After soldering , take
so me alcohol and clean off all the
rosi n. Even a small contac t resistance
can re su lt in erratic read ings.

SI, S l h

1433il 537.5U 238.l\n 1290U t720n 1935il

lOOk IOOl 20l tOOk 20l

0+-<;>
10 100 10

100

20l
6

0.1

M
• Pin

jacks

0.1

To 0.1 To
loop I :'lJ.tA loop

0.1

10' 10k

IN34A O.OOt 0 .001 I r-; :UA 5hOQ

Fig, I. Only passive componellts were used-sno batteries 10 replace!
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ANTENNAS INTERNATIONAL

5638 West Alice Ave.
Glendale, AZ. 85302

htlpJlraibeam.com
E-mail: wa7ralOraibeam.com
sales: 1 800 530-1913

SASEIor~ • VISA~

INDIANAPOLIS HAMFEST ~.

HOSTTO THE .~
ARRL CENTRAL DIVISION CONVENTION

July 12 & 13, 1997
INDIANA'S HAM RADIO, COMPUTER AND ELECTRONICS SHOW
EASY ACCESS, 1-465 & 1-74, AT THE MARION COU NTY FAIR GROUN DS
COMMERCIAL EXHIBITS - INDOOR AND OUTDOOR FLEA MARKET

FO RUMS - BANQUET - OVERNIGHT CAMPING AVAILABLE

HOMEBREW CONTEST - TRANSMITTER HUNTS - PRIZES

Write or call: Indianapolis Hamlest Association
P.O. Box 88677, Indianapolis IN 46208

(3 17)251-4407 Intemet: www.indyhamlest.com

High performance T~nd. Dual-band & Mono-band Beams
ftI.aturlngWATRAI'. crilically c..~ bi1*"klCk- - dual clriw••y ......

From space saving 2 elements 10 lOng boom pile-up buslert. the Raibeam1--'""""":'"","':''''''''''''---1
onere. ITlOI1I ~in per~ thill" any yag ' or quad... GUARANTEED'

• Get ... OX.. with hi p n .~ •..:Iiation -.gin • high FI8 •• 0 -

'--_ .~qo.-y ""'....... a. . tal I . . .... had"••• 2KwPfP

We can interface our
transvcrters with most radios.

Transverters & Down Co nve n e rs .
Linear power amplifie rs, Low

Noise Preamps, Loop Vagi and
other antennas, Power dividers ,

coaxial com pone nts , hybrid powe
modules, relays, GaAsFET,

PHEMT's & FEr's, MMIC's,
Mixe rs, c hi p components, a nd

o ther hard to find items for sma ll
signal and low noise applications.

Down East Microwave Inc.
Stocking KIFO design Yogi 's
and TELETEC Power Amps,

The circuit (F ig. 1) uses a 50 micro
ampere meter (Micronta 270-1 751). It
is shunted to provide four se nsi tivi ty
ranges. In o rder 10 prov ide a constant
load, the range switch also adds series
resistors. I used ordi nary quarter- wan
resistors selected with a digi ta l ohm
meter. Thc odd val ues we re made hy
con nec ting two resistors in series. Be
careful no t to overheat the resistors
whe n solderi ng .

T he shunt values were calculated fo r
use only with the 215011 Micronta (or
other 21500) meter. Unfortunately.
Radio Shackr» no longer sells this
meier. The Simpson t 227 50llA rueter
is a sui table but morc expens ive sub
stitute . You should add a 350n resistor
in series to bring its l 800U resistance
up to 215011.

A major problem was gening sufficient

When the loop is completed. the
hula hoop sho uld just cover all of the
black: jacket on the RG· 8/ U- it is irn- L -,

portant that you follow these dimen- .---------------,
sions exactly. The sensing un it is bui lt
into a Budtv CU-234 die-cast alumi
num box. I installed 50· 239 cannee
tors to support the loop. Be care ful not
to run any rosi n into the connectors;
they permit the loop 10 be removed for
cali bration of the sensing uni t.

I bolted a piece of white th rce-quar
ter-inch PVC pipe to the rear of the
box, a nd inse rted a sho rt p iece of
three-quarter-inch dowel into thc end
of this pipe 10 prevent the sc re ws from
mas hing it. At the upper end of the
pipe is a tee through which the hula
hoop is threaded (the inside of the tee
had to he filed to permit the hula hoop
to pass through). As a fina l touch.
I dri lled a nd tapped the box for a
1/4 - 20 screw to mount it on a camera
tripod (Photo A).

Band

Cal. Volts

75

0.55

40

1.28

20

1.72

15

0.64

10

1.22

6

0 .33

Please call, write or see our web page
www.downeastmicrowave.com
for Catalog. detailed Product

descriptions and interfacing details.

TQIk 1. R~ferena points that ),ou can w ejorapproximale calibra1ion ofyour hula hoop.AnOfdinar}·
laboratory signal generator willprovide a standard calibrating voltage point for each band,

Trimmer R 10.6k 43.6k 65.9k 15.7k 40.8k 4.0k

Down East Microwave Inc.
954 Rl. 5 19

Frenchtown, NJ 08825
Tel. (908) 996-3584
Fax.(908) 996-3702
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Photo B . Calibration ",IU done by suhstinn
ing the hula hoop for a standard calibrated
loop located O il top of a spec/m ill anclyier.
The signal Relleralor ill the background was
II .H!d to estahlish a calibration reference
point for eech band.

sensitiv ity on 75 meters because loops
arc always less se nsitive at lower fre
quencies. Th is req uired the use of ca
pacitors and clamping diodes in
addition to the con ven tional half wave
rectifiers. The diodes we re se lec ted for
hig h hack resistance using the
x lOOOOO scale on my Triplet 630A
meler-I threw away any diode that
measured below I megoh m. Usc a
clip-on heat sink to avo id overheating
the diodes when solderi ng.

A separate cali bratio n trimmer po
tentiometer is req uired for each hand
d ue to the differences in loop sensitiv
ity. I ordered the Spectro l trimmer po
tent iometers from Mo uscr t-' . You will
need th ree of the catalog number 594
70Y203 and three of the 594-70YI 0-I .
The switc hes c ame from Radio Shack .
They arc 275 - 13g5A and 275- 13g6A.
All of the capaci tors arc 500 vu lt o r
Ik V ceramic di scs.

Calibration

Preli minary calibra tion was done
wit h a spectrum anal yzer and a cali
brated loop. I used Ill y Y.ICSU Fl
757 GX and my indoor antennas as a
signal source (photo B). First. I took a
reading with the standard loop on top
o f the spectrum anal yzer be fore re 
placin g the sta ndard loop with the hula
52 73 Amateur Radio Today· June 1997

hoop and sett ing the ca libra tio n po tcn 
tio mctcr for that band. Due to the com
plicated field di stri bution inside the
house . thi s calibrat ion was only ap
proximate . For the final adj ustmen t. I
used o utdoor wire ante nnas.

Arter calibratio n. I removed the loop
from the se nsor unit and connected my
signal genera tor and a 6 dB spli tter in
its place . The splitter output ports must
bot h be terminated with 50U loads . I
then determined the signal gene rator
output required to give a reading o f 10
vo lts per meter on each band (sec
Tab le I ). Yo u can use the m for calibra
tion of your se nsor unit. I ha ve also
listed the approximate trim mer se t
tings for each band . Be sure to switc h
o ut the trimmers before measuring
the ir re sista nce . Yo u']] most likel y pre
fer the sig nal ge nerato r method o f cali 
bra tion because it wiII e nable you 10

correct for differences in d iod e charac
teri stics . The trimmer sett ings ..... ill not.

The response is nearl y linear. How
ever. the line doesn't pass through
zero, so use the gra ph (Fig. 2 ) fo r ac
curacy. If yo u arc an arti st . you mig ht
want to calibra te the meter face. I
chose meter ranges of 10. 25 . 50. and
100 volts per meter. since it is best to
read only the upper half of the meter
sca le. The ca libration trimmers were
all se t in the up per port io n of the 25 VI
M ran ge in order tu provide the be st
accuracy for the FCC 27 .5 volt per
meter limi t fo r uncon trolled en viron
ments. Don 't use the calibrat ion graphs
with the 50 or 100 VIM scales-read ing
the meter scale directl y will g ive better
accuracy.

It is unlikely that yo u will use them
an yway. The hig hes t read ing thai we
were able to get from a kilowat t with a
beam was on ly 10.6 volts per meter. I
should emphasize that thi s is not in
tended to be a preci sion inst rument. It
is most useful for measuring sig na ls
that arc well below the FCC limit s.
If yo u get a high reading. usc a more
preci se instrument o r better yet. lo
cate and correc t the cause of the high
read ing.

Extending the frequency range

Due 10 the high d istrib uted capaci 
tance of RG- ~/U the hula hoop will
not work on 10 meters. A small loop
made from a 35-3/4" length of RG -K/ U

is 10

•
" ,,

,

,

, "
(, 1" 3' \, ~ , ~I

M",.. ,...ak-

Fig . 2. For the 1II11.'ilI/("ClIrtt/t' readings, use
these calibration Xrtll'lu or calibrate the
meter f act".

(measured from tip 10 tip of the ce nte r
cond uctor) works well on both 10
and 6 meters. II is se lf-support ing- I
mo unted the two addi tional trimmer
poten tiometers in the front of the box
with access holes ncar the me ier.

Measurements vs. charts

Ac tua l measure ments ind icate that
the indoor anten nas ar W6YBT com
ply ..... ith the new emission standards.
Who knows what the proposed new
c harts may ind icate'!

The hula hoop we bu ill cost roughly
SK5.00: your costs may vary. I am in
debted 10 W6WB and KN6TN for the ir
assis tance in cali brat ing the system. fa

. Radio Bookshop
•

""- 1l< . '_!74 7In •• hnl q~~-I."'1I. f AX 6m-q~ ~ Mo l l . ,.
..... ,>n.\r. r"..... ,... """ 1111 r.. , onk·n n~ ;nl, . nu ,"-"

,
Rene's Books

NASA Mooned Amer ica . Rene
makes an a irt ig ht case that NASA
never landed anyone o n the moon.
R idicu lo us. of cou rse. so maybe
you ca n be the fi rst to find fa ult
with Rene 's 30 "gotchas." He sure
convinc ed Wayne. $25.

T h e Last S ke p tic of S cience. Rene
blows hole s in o ne c he rished sc ien
tific dogma after another. Do you
belie ve there have bee n ice ages'!
That the moon causes the tides?
T hat the iron core of earth causes
its magnetic field '! T hat the trans
mutation of e le ments is difficult '!
A nothe r S25 well spent.
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Ear Plugs

Yes, Your Dishonor, 1 plead
guilty to bashing the League.
And to bash ing our beloved fed
eral government, both en masse
and in each o f us initialed and
rig htfully feared bureaus. And to
bashing our music industry, our
media, our legal (snicker) sys
tem, o ur health care {har-de-har]
system, our educational (sigh)
system, and so on.

Yes, I should open a cold
beer, sit do wn and watch a ball
game on TV, and stop read
ing subve rsive books. I should
si nk back into the hypnotized
obedience shared by around
99% o f the public and stop
que st ioning authority.

Nothing can be done about the
corrupt ion which dominates our

Continued on page 70

semi-entranced o n the An Bell
show, is right about the world
co ming to an end in two years.
Drat , and that' ll be before the
sun spots really bloom for us
again . Sigh, and I was so looking
fo rwa rd to being able to work
20m all night again.

ri-Ex®
TOWER CORPORATION

TO ORDER CALL

800-328-2393

7182 Rasmussen Ave.·Visalia, CA 93291

Whers engineering and quality corns firs t/

• Our LM-470D is now redesigned

to hold t5 ft. of antennae at 70 mph!

• Irl-Ex builds the finest in cronk-uo.

free-standing or guyed towers. CAU
• All towers are complete with . OR WRITE

rig id c oncrete base mount. FOR AFREE
CATAlOGUE!

Flight 800

With the continuing myst ery
about the downing of 800, I
wo uld be shirk ing my duty to
you as a known rag chewe r if I
didn 't pass along a rumor I
heard. It's a good so lid rumor,
conside ring the recent ex pose
TV shows substantiating the
mis sile theory.

My underst and ing is that
Flight 800 was delayed in de
parture and that at the time it
crashed it was in the time slot
o f an EI AI fli ght, lead ing to
the pro bability that Ihis could
have bee n an Arab-inspired
shooting down of the flight .
Perhaps we have the Palestin
ians to thank? O r Sy ria, Libya,
Iran or Iraq? Hmm, where wa s
Arafat when the plane went
down?

Well, you needed something
better to talk about than the
weather. S ay, the we ather has
been changing, hasn' t it?
Maybe Ted Dames, the fa med
remote viewer who holds us

C1RCU; n ON FlEADER SERVICE CARO
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make you more fun to talk with
on the air.

NEUER SRV 0'£
Conttnuedfrom page 5

Also, on page 38, Fig . 4 has a
resistor off of pin 3 that is miss
ing its value, 1500. Finally, the
tuner pinout nex t to AGe in Fis.
I should read VT, not YT. fiI

fix mine . and they' re quite d if
ferent. Hers are right in line
with the green-world food list
in Margaret's book, while mine
are 95% in agreeme nt with the
red -world food li st . Yes, I' ll
be eliminating that 5%, wh ich
could be causing me so me
mi nor chronic health problems.

The book is ISBN 0-964
3 261-4 -0. 142 pages. 1996.
published by vertras , Sedona
AZ. Si nce it's not in many
book stores your best bet is to
get a copy fro m Margaret. Send
$12 to Margaret Chaney, Box
726363. Berkley MI 48072. It
could c hange your life. It will
certainly change your perspec
ti ve on life. How come all li fe
is organized on male-fe ma le
and red -green divisions?

T he c hoice is up to you. You
can keep on ignorantly doing
what you ' ve been do ing to
yourself, o r you can read thi s
book and give your body the
break it has so desperately
needed and has been trying to
te ll yo u about. It might e ven

positive . In the part s list, C5
should be 0.1 IJF and C6 should
be 33 pF.

TVNCR Tuners Part 2
correction

In the May issue o n page 37,
Fig. 3 was mis sing a connection
between two transistors. It should
look like this:

No easy out

Packet scene

3
8

The May Table o f Contents er
ron eously credits "Buil d th e
Bioelectrifier" (page 13), the re
print of last year 's immensely
popular article, to W6WTU. The
co rrec t autho r is, of course,
WA8YKN.

10K
GAlN

In the Febru ary 1997 issue on
page 26 or" Build the Turbo Dig i
Sniffer," the 10k resistor to the
right of pin 8 should be fixed (not
variable). with a wiper coming otT
of pin 3 like so:

We received this note from
Dave Miller NZ9E. moderator o f
our " Ham to Ham" column:

"Please note that the con tribu
tion in April 1997's 'Ham to Ham'
tilled 'Easy in & easy our,' hav
ing to do with home-brewing your
o wn thumbscre ws for easie r
ins tallatio n and re moval o f a
bam mobile transceiver, was cred

ited to Mark Marholio KE6JJR,
but was actually se n! in by Phil
Salas AD5X , 151 7 Creeks ide
Drive, Richardson TX 7508 I. I
apologize for this error."

J MEG

DlgJ-Snlffer correction

Toe

UPORTfS

In " Reviewing the Packet
Scene," OIl page 40 of the May is
sue, author Roger 1. Cooke's cor
rect callsign should he G3LDl.

Pin Markings for the
Multiplexer

In the May issue, in " Build an
Audio Multiplexer," the U3 un
marked pin connected to U2 (pin
4 ) is #1. As for C8, the A+ side is
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frequency band transceiver con

verter in t ime for testing at our
monthly club meetings. Our intem
was to construct as many diffe r
ent frequen cy converte rs as pos
sib le for communication s on
different amateur bands.

We had m any rigs constructed
on the 10-G l lz amateur hand. so
we wanted to promote interest
in the 1296 to 5760 M Hz. bands
as we ll. I cove red my 129 6
Mill. rig ' s co ns truc tion in a re
cent past column and showed its
ve rsaule conversion sche me us
ing the 1I52-1\lII z local osc il la
tor both for conversion and as a
harmonic gene rator for markers
at o ur higher frequency band s.
Th e rigs constructed for 2304.
3456 and 5760 :\1Hz had o ne
c o m mon fault . a nd that was
what 10 usc for the anten na feed.
T hi s PC board design hy Tom
lI i ll cou ld not ha ve presented

itsel f at a be tter time.

substrate glass epoxy FR-4 printed
circuit board.

T his three-band feed desi gn
with artwork for the PC board lay
out was publi shed in both Th e
ARRL UllFIMierv"·al·c Proj ects
"" w llla f and in the Aug ust IIJ90
issue of QST. I came acro ss it
wh ile re vi e ...... i ng an articl e I
authored with Kerry N61ZW in
the same projects man ual.

The antenna was des igned by
Tom Hill WA3R~tX . Basically.
this s imple feed is quite clever in
that a single piece of double-sided
.0 62 cop pc rclad circ ui t board
(FR-4) contains a small. very ef
ficient . lo .... -powe r, three-band
parabolic di sh feed. The frequen
cies that th is feed COve rs arc the
2304 Mil l.. 3456 MHl and 5760
MH z am ateur hands.

This feed had to be tried out by
our m icrowave group 10 assist an
ambitious project that called for the
construcuon of a new microwave

Fig . 2. Diagram flf WA 3RMX triband[eed showing the rear und[nrnt
sides of the PC board. Double-sided PC board is required, with 'Ill

exact reg istration between bOlh sides. Solder rear side wide trace 10

shell of RF connector. narrow truce to center pin. Scale artwork is
available in Th e A RRL UHF/1\l icrowave Projcc'ts Manual.

I "

paucm
trans ferred

to sill screen

funct ion a t 1296 M: llz. while a
sma ller-diamete r one will func
tion at 2304 MH z. As frequ enc y
increase s. so do the d imensions
needed for a feed structure. Of
co urse . a s we go high er a nd
higher. feeds get smaller and the
need for more exacti ng measure
ments in the constru ction of the se
de vices needs to be addressed .
Us ing a c-offee-can type of an
te nna feed is so metimes passed
0\'Cr in favor of newer designs.
hut the coffee can st ill ..... ill do a
very good joh.

You feed a coffee can hy means
o f II probe c-onncctcd to a type "N"
coax connector spaced 1/4 wa ve

length from the rear o f the can.
Th is w ill be the trn nsmiuin g
prone. A second probe can he at

tached 90 degrees offset from the
first probe and used for receiving.
The coupling het ween probes so
o ffse t is mini mu m (with a ty pical
coupling loss of 30 dB bet ......een
them ). providing very good iso
la tion . Thi s type of design was
very popular in the early days of
microwave , and in some c ases
is st ill used today. One name
given to this type o f feed is a
Pclaple xcr. a sort of twist o n the
n..mcs polarization and duplexing
or mixing s ignals together,

Today. much more effic ient
des ign s for the sa me frequency
regions can he simply constructed
by home fabrication techniques,
T he be st of all w orld s c a me
together when I saw. for the first
rime . a tribund feed co ns truc t
ed o n a rclauvct y ine xpens ive

1R"

The ne xt an tenna area to ex
plore. and where I put most o f my
efforts. is in the constru ction o f
antennas for the freque ncies of
1296 and above. In thi s region
you can eaIT)' the antenna o r an 
tenna feed in your lunch sack-s
that is. with the exceptio n o f the
microwave dish reflector. As yo u
know. when the frequency is in·
c reased furt he r and furt her. an
antenna 's size is reduc-cd hy the
same proport ion s. The ad van tage
is that G j lz-rypc antennas arc

very small and can be built o n top
of a magazin e cover.

T he dish mechanism that the
feed illuminates w ith RF is the
de vic e that provides the ac-t ua l
gain by focus ing the RF radi ated
powe r into a beam . much like
the reflector o f a fla shlight. Th e
hulb by itse lf is bri ght. certai nly.
but then the refl ector (di sh) fo
c use s the bulb' s energy into a
high intens ity beam instead o f
scattering it in all di rections. Very
hi gh ga in in the 35-d B ran ge
can be ac hieved with rel at ively
si mple d ish antenna s izes of three
feet or MI.

Fo r instance . a dish, or more
commonl y. parabolic ant enna .
can be fed at many different fre
qu encies. A large coffee can ..... ill

VHF and Above Operation

FiK. I . A Iyp ical silt -sc reen sho ll'illl( (I home-made WOOl/ell frame
made from 1- by l · inch pine . Btack: l ine is window screen tub ing
10 hold [me-mesh ulk-screen m aterial in c ltt in bottom of wood,

},fake screen taut fUe (I GI bunk . Screenmaterial is acscaltv nylon
with 306 mesh th reads per inch . The original process used silk ,

hence the 'lame .

Silk-screening a
microwave antenna

c. l. Houghton WB61GP
san Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 92119
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pos itio n. or a smaller piece o f
fil m can be taped in place. To
focu s th is la rge-format camera ,
a frosted piece o f g la ss in a
ho lder is inserte d in the back o f
the camera. and the le ns ope ned.

You can see the object o n the
frosted glass and adjust magni
fication or reduction and foc us
ma nually. Final verification as
to exact s ize is made by observ
ing an IC socket. hold ing up a
new IC. and compari ng its pin s
to the film plane view. Using the
IC like a micrometer for vernier.
observe the exact placeme nt o f
the first pin. and carefully check
the last pin in a row fo r any er
ror. This is a simple method for
e xact size require me nts in your
ma nual se tup. For an object such
as the three-band antenna. you
have to rel y o n a vern ier caliper
to measure exact distances and
allow a " fudge" fac tor fo r the
silk-screen proce ss.

I used a slig ht fudge factor.
increas ing d imen sion s about
.003 to .005 inch to account for

ve<y low POW'" <I<. in · 18{)M.o
• I1V me lui Wf'e'kend oi
_alin.on boon.....

10 memoriet. Sf'UT, RlT
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new high
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Completely
Re-engineeredl

and the e tching o f remai ning
unprotected copper begins.

The fini shed proce ss is the
completed PC board. Of co urse.
I forgot to tell you that you have
to repeat the proce ss on e ac h
side o f the PC board to make a
mirror image in the e xact, o r
nearly exact, position (regist ra
tion) from fron t 10 back . You
will know you are okay if, when
you hold the etched PC board up
to the light, yo u see through the
PC board and observe a sy m
metrical patte rn (reg istrat ion)
between the fron t and rear sides.

The first step in making any
art wo rk , be it fo r the photo 
graphic or silk-screen process.
is to obtain a h igh-quali ty nega
tive or posi ti ve of the o rig inal
art work to e xact d imensio ns.
The camera that I use is o ver 90
years o ld and we ighs some 60
pou nds. lr's an antiq ue but still
functions well. The camera uses
a s lid e pl a te fil m holde r to
which a sheet of film up to eight
b y 10 inc he s ca n be held in

small vertical
angk dilT<.ffflCe
~...cenhom
& 3-haod fCl.'d

between the IO-GHz feed and
the three-band feed .

As mentioned , construct ion
det ail s fo r thi s fe e d we r e
gra c iously provided in The
ARRL UIfFIMicrowQ\'e Proj ects
Manual. I wanted to use the silk-
scree n proce ss because I was fa- .------------------------ _
miliar with it and have material
on hand to reproduce PC boards
to near photo tole rances . I had
tried the technique o n a 10-GHz
a mpl i fi e r with su c cess a nd
wanted to see how my double
sided PC bo a rd con struct ion
skills would hold up. since most
o f my cons truction to date had
been with single-sided PC board
project s.

S il k- screen ing is re lative ly
easy. but very fine lines st and
the chance o f losing detail since
the me sh or sc reen has threads
o f .OOI-inch d iame te r. The art 
work adheres to the screen just
after its development in hydro
ge n pero x id e , whe re i t re
semble s a so ft, Jello t v - fik c
substance o n a MylarTl>l back 
ing . After dev el opment and
wash ing in a stream o f ae rated .
bubbli ng, mild ly warm wate r.
the pattern to be transferred to
the sc ree n is made clear while
still in a some what jell yis h li q
uefied state. It is thi s soft mate
rial that embeds itse lf into the
scree n. to make atough surface
o nce d ried. allowing ink (resist)
to be squ igg led t hrou g h the
patte rn s o f wh at e ve r yo u
a re m a king . The ink dries

/" )
• • • ••• • • • • • • •

• • • • • • •
",' .... 3·band feed

IOGHz
hom feed

Off-cemer
feed dish

l ~

Fig . 3. Drawing of triband feed mounted on my off-center-feed dish
with J().GHz hom feed attached. The WA3RMX triband f eed is held
in place with a length of RG-J41 semi-rigid solid copper jacket mi
crowave coax. The RG-J41 coax is bent and formed to position the
l -band feed just above the IO-Gllz horn at the focus point. Slight
vertica l realignment is neCt'ssary to align either the horn or the
tri-band feed , No repositioning is required in horizontal position .

The beauty of the PC board
feed was that it could be em
ployed on our standard dishes
at the same time as our 10·0Hz
feed. and be posi tio ned j us t
above ii-sort of out of the stan
dard patte rn. Th is arrangement
allowed rapid freq uency hop
ping with converte rs to o perate
o n diffe rent bands. Once the
dish anten na was properly point
ed o n o ne frequency, only mi
nor changes in poi nt ing angle
needed to be add ressed as we
only had to change out the elec
tron ic package s (co nverters),
keeping the d ish o n the sa me
exact poi nt ing an gle to the
distant station.

This made multiband o pera
tion very easy and quite enjoy
able. We left all the IO-G Hz
equ ipment ho t and co nnected ,
and j ust tilted the vertical angl e
to allow the 3-band feed (whic h
was sl ightly higherthan the 10
G Hz one) to be properly aimed
at the distant station . Because
the 3·band feed was higher, we
had to lo wer the fron t axis o f the
d ish point angle for this feed , to
lower than what wa s used fo r 10
GHz. II's just like watch ing a
pool ball on a pool table bounce
off the cushion. If the start ing
angle is higher than the first at 
tempt, so will the course of the
second ball be higher. It ' s the
same with microwave dish an
tennas and pointing angles. See
Fig. 3 for a graphic depiction of
this pointing ang le d iffe re nce
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d reflected power.

T he rel ationship bet ween a
low ret urn lo ss dB value and a
p o o r SWR i s ide nt ical. Se c
Ta b lc I for a few relat ionsh ips
be lween the measurements,

The per fo rma nce o bta ined
from the Iriband feed was very
good and showed a raw return
loss o f 23 d B at 2304 MH". 30
d B al 3456 ~HI;_. and 17 d B at
5760 \-t Hz. The exact minimum
re tu rn loss wa s in all case s a
little high in freq uency. although
quite usabl e a s is . Wh ile we
missed the mark (hig h ) by a
small amount, th is pro ved to be
a very lucky break for us. T he
original a nte nna feed was tes ted
"raw't-c-that is . wi thout a pro
tect ive coat o f pol yeth ylene or
similar mat erial to s top the l'OP

pe r from being affected by the
wind . rain and such. When the
fini shed ante nna was sprayed
wi th a protective coat of resin.
the total effect was a die lectric
load ing ofthe clements and low
ering of the resonant frequenc y
a fe w pe rce nt. making all fre
quencies bet ter p laced on the
slope of the ret urn loss cur ve .
Was thi s a case o f three wrongs
make a right? I' ll never tell . bUI
just call me lucky from now o n,

In ac tual use suspended by the
rigid RG -141 so lid coax. my an
tenna proved 10 fu nct io n very
well. C hang ing to a d iffe rent
tra nsve rte r band o nly requ ired
u ndo ing t he main DC power
cable and the an tenna coa x as
well as the IF coa x. and connect
ing them back to the new fre
q uency uni t for minimum effort
to change band s rapidl y for anv
QSO party. fD

WR

45:1

20:1

07:1

02:1

processing with silk-screen re- he in a lignm ent with in 15 to

production o f trnnsfcrt lng etch 20 tho usand th s o f an inch 1o

resist ink s to copper PC board. function well , dB return
SThe sc ree n material I used has I would not se t up an indi - lossabo ut 300 thread s 10 the inc h v idual a ma t e u r to d o s il k-

(making the m about ,DOl inch in sc ree n ing 1o mak e 0"' PC
d iam eter). :<'0 I doub led th e hoard. It is more sui ted for club
thread d im ensions as a fudge project s w here man y boards are 40 1.
factor, givi ng some allowances needed, To se rve the clu b needs
fo r the fine antenna cl ements. I and be ahle 10 construct quite a
fun he r doubled this sc reen fac- few boards al one lime for a cu r- 30 1.
tor 10 account for some under- rent project is just one way 10

c utt ing o f th e PC hoard fi ne keep a group interested in new
20 1.traces during board et ching . See and interesting project s 10 ai d

Fig . 2 for a n o u tl ine o f t he their operation and goals,
antenn a pauem. For exact di - S ilk - sc re e n ing I S a g rea t

15 1.mensio ns. get 3 cop y o f The method for these cl ub projects
ARRL UHFIMicrOl''a\'e Projects as it is very Inexpensive. Mate -

Table I , Return Ioss \'S. S WR fil lMa nila! a nd see Ihe orig inal ri als for silk-scree ning can be
art wo rk. stored for very long time s and suc h that th e transfer fi lm is

Why go through allthis hassle arc not date-dependent. The fil m water soluble. whi le the inks arc
10 make a PC ho ard using the used 10 transfer an image onto a pe t ro leu m -based. requ irin g
silk-screen process? Well . the re sc reen costs 5 25 for a lifetime petrol eum sol vent ( f ike pa int
are severa l reasons. number one supply, and can he used in nor- thinner).
being that it is ine xpe ns ive and mal indoor lighting. Just do nol :-.;0.... thai I have gone Ihrough
can be do ne at hom e easily. expose it to d irect su nlight as it the entire process to con struct a
True . il docs requi re so me pho- is very se ns itive 10 U V light. PC board antenna thai can fit in
tcgraphlc capabiliues , bu t that
is true in any board process. T he "It's just like watching
main reason is that o nce a sc reen a pool ball bounceis imprinted with a pattern of
your curren t PC board project. off the cushion. "
you can sq ueegee inks onto a PC
board (one side) as fa st as you Normal expos ure is sunl ight my pocket. the project is just
can count to fiv e. T hen, to make contact printing fo r one minute. starting to get interesting, The
a patt ern on a second side. you T his film is developed in hydro- next s te p was to test and det er-
wait un til the ink is d ry. set up gen peroxid e and water (5010' m ine how we ll we did. Will the
registration marks to verify that a p int in an y dru g o r gro- ante nna feed perform at all three
bot h sides o f the board arc in eery store), The resist ink costs frequencies or did we just spend
al ignment, and sc ree n off the about SIO a quart and will last a lot of ti me const ructing so me-
second side. Both sides shou ld several years. The p roce ss is thing not usable? Well , whet her

522 log ro lAG 5 do! REFOdo you call us lucky or technica lly

0
WA-troI X -h,. feed

com pete nt. I don't know-s-but
testing showed a wry usabl e
anten na feed,

fO Kerry N61ZW was able to run
10 a return lo ss test over the Ire-

qo ency s pa n of 600 MH z 10
6 .000 ~IHz in one continuous

20 5760 MIlT . / swept te st. See "'i~. 4 forthe Ire-
quency sweep c hart . sho wing

'"
very good re sults at our th ree

23~ ~H1 z +U ) frequenci es of interes t.
)0 3: -49,R9 db _ By the way. a good ret urn loss

5.851 GilL measurement is just the same as

I: -.l ! .85 db say ing a good SWR is present at

2.370 GHZ
I a point of interest. Look at ret urn

40 loss as saying at a spec ific Ire-
quency the (device) is absorbing

2: -51.34 db nearly all RF power and is return-

50
3-456 MHl: 2 3.479 Gil l. ing very litt le RF power hack to

the source. While return loss is
51"" .030000 MIlT Stop 6 000.000 000 MHz

expressed as a d B value. SWR
Fig. " , Return toss curve omoined on silt-screened 3-bal1d feed before is expressed as a rat io between
dielectric loading , forward and reflected power.
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Mobile, Portable and Emergency Operation

" Whatever time you estimate you 'll be
out, triple it and plan for that. "

Miscellaneous

Dress for the weather you arc
e xperie nc ing and thro w in a few
e xtras forthe weather you might
face later. A change of clothes
c an be ess enria t . es pec ia lly
if the y get wet. Shoes and socks
are o ften the f irst to get soaked.
Finally. re member your mother 's
ad vice and include some d ean un
derwear.

•Touemes-c-r like 10 carry a

plastic bag with a di spo sable
razor. sumpte-s tzc s ha m poo ,
shaving c ream and deodoran t.
I o nce s pe nt fo ur d a ys at a
hospital during a bli zz ard , and
those were among the ite m s I
m issed most.

short. T h is is be c ause we as
su me we' ll be OUI for a day and
be bad home by n ight. Some
tim e s that j ust doesn't work o ut.
W hat e ve r li me you es t ima te
yo u ' lI be o ut , Ir ipl e u w hen
pl anning fo r the se items.

• Medicmion- br ing along any
prescription medicines. as well as
a small boule o f aspirin. If you
are working a cold-weather situ
at ion , throat lozenge s m ight he

helpfu l. If yo u ' re going to be
in the hea l, do n't forg et th e
sunblock . A nd remember eye 
gtes scs. contact lens supplies. e tc.

• Cl ot hing- not a su itc ase
full , but a few key items. Once
aga in, ex a mine the s it uat io n
yo u'll be placed in. If you ' re at
the disaste r site . will you need
10 add a raincoat ? Sma ll pon
chos a rc a va i la b le for a fe w
d oll ar s w h ic h fo ld up into a
package litt le large r th an a hand 
kerchief. Hats are essential for
rai n , cold and sunlig ht (espe
cia lly if you ' re thin on ropt ).

w hi ch id e nt ify a ve h icle as
be ing used b y vo lun tee r a id
workers. Th is is useful because
many vict im s o f sto rms o r other
di sasters nrc concerned abou t
loo ters. An unmarked ve hicle
driving by slow ly can be ve ry
upsetti ng to so meo ne who has
ju s t be e n t h ro ug h a p a in ful
e xperie nce .

• Paper, pens, erc.c-evcn if
yo u are being se nt 10 a she lte r
set up at a school. don' t expect
to fi nd paper and pe nci ls readily
avai lable. A small not ebook is
handy in th e fie ld . while a lined
tablet (In a clipboard works we ll
in a fixe d location . As they sa y,
the s malle st scrap o f paper is
g reate r than the greatest m ind , I
like 10 h a ve a few ball points as
we ll as a per ma nent Ielt -ti p
mark e r or tw o. T he ma rke rs
some times come in handy o n
du ct tape fo r mak ing signs, or
marking equi pme nt.

• Plast ic ba gs- I like 10 carry
half a doze n sa nd w ic h -s ized
zip-seal type bags tucked into
a c ou p le o f the la rge r o nes .
The y ' re great for keeping things
dry, includ ing notebook, spare
ba tteries. ell' . I' ll also use the
bags 10 hol d some o f my other

supplies, so they do dou ble d uty.
• Fl ashlighr-c-a sma ll nash

light can be a li fesaver. You may
nOI need i t, b UI if you don' t it
isn'l that heavy.

• The Lillie St uff-c-e lectrical
rape, s m a ll 1001 k il o a nd o f
co urse d uc t tape .

Nat urall y, e ach person w ill
have slig htl y di ffe re nt needs,
hut Ih is is a good start ing po int.
Mo st o f Ihi s should fit pretty
easily into a canvas gym bag ,
and with the exceptio n o f the
radio and power supply, you can
keep suc h a ba g packed an d
re ady to go. I t ry to c heck my
batte ries. the pens, ell' . twice a
y e a r- I c hec k t he m w he n I

• Identi fica tion- if you have change m y smoke alarm bat ter-
been is sued idennficat ion by a les-e-the same days we sw itch to
government agency, make sure or from da yhght sa vings lime .
you h a ve i t w i t h you . A lso . T his hag o f supplies is kind o f
driver 's license, hospitaliza t ion l ike a fi re ex ting uisher: You may
card a nd a cre dit card . Eve n never need it, b ut it' s ni ce to

t ho ug h we are no lo ng er re- know it' s available .
quired to ha ve our ham lice nse Don't forg et 10 send yo ur ide as
o n ou r pe r son , i t is reco m- and experiences. either to the ad-
mended that you carry th at as d ress at the la p of th e colum n
well . Some agencies, suc h as the or via E-mail 10 (7-1-6-W. 1442 @
Red Cross. use window sig ns co mpuservc.co rnl. iI
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Numb. r 57 on yOI" F.edbaclt. card

While we o ften do pretty well
with the radio gear, here is an
areu where we so metimes fall

if you are in the field. thi s al 
low s you to kee p the han die
tal k ie on your belt and pos ition
th e microphone 0 11 your collar.

-Hcadphones or ea rplug-c-you
may he surpr ised at the noise lev•
ets you may encounter, so an ear

plug is the lea st you sho uld bring.
Personalty I like the dual head
phon es with a boo m m icrophone .
If the noise level is high. I usc
both earpicces. If it is quieter, I
can slide one side ott so I can hear
nearby ac tiv jty.

• Po we r- sure . you 've gor a
battery pack and a charger, but
how a re yo u goin g to recharge
it if there is no e lectrical power
in the are a? T his is especially
true if you ' ll be doi ng damage
nsscssmem and walking through
the damaged a rea. Brin g. yo ur

Personal

,," iCd bancrie s and c harge r, bu t
also plan for the worst. A c iga
relic lighter adapter c ab le is al 
way s handy. as is a charger
wh ich ca n he used in a car. One
of the least gla morous and most
important acc essories you can
buy is a battery holde r which
ac ce pts alkaline batte ries. Most
lak e AA, so make sure yo u have
a ready supply o f tho se. as well.
If you' re operating a high -Ire
quen cy rig , make sure you bring
alo ng no r o nly th e powe r sup
ply but also a heavy duty. and
rer v IOIlK ex lens ion co rd . AC
powe r may be in one d irection
and your ant e nna lead in the
ether. e specially if you arc in a
location which forces you 10 usc
a generator.

• Cases-some neoprene cases
provide exce llent shod protec 
ti o n , S ome h a ms l ike to u se
a ph ot og ra pbcrts ve s t w h ic h
has a lor of pockets and keeps
every thing hand y.

ON THE 60

Sieve Nowak KEBYN/5
15475 Summarwood Avenue
Baton Rouge LA 70817

High fashion for hams

Radio gear

what does the we ll-d ressed
amateur radio ope rator wear
wh en called u pon to p rovide
co m m un ica tio ns in an em e r
gen c y s i t ua t io n ? Wh ile the
hand ie-talkie on the belt and the
callsig n name lag are required.
the re arc ma ny othe r importa nt
accessories th ai should t'IC on his
or her liM. The following sug
gestions arc not intended to he
all-inclu s ive . bU I sho uld pro w
to be a good starting point fo r
when you gel thai phone call 10
report In the d isaster serv ices of
flee, Red Cro ss or other agency.

• The radio ilsclf-illn' l laugh! It
hashapp:.'l1ed. The old J-IT may ctJlTle

in handy as a spare. 'iO pack it. 10 0 .

• Antennas- if you' rc taking a
handic- talk ie. you may want to
include an ex tra rubber duck, a
quarter or five-e ighth s wave tele
scop ing ant en na and a J -po le
wh ic h can he rolled up, such
as tho se made from 300 o hm
twi nlcad. If you' re taking. a mo
bile rig, a magne tic mou nt an
tenna is essential. especially if
you end up in a car not your own .
Either a J-polc or a mag. mount is
extremely helpful if you end up
inside a build ing. The f -polc can
be thumbtac kcd to a wal l or taped
to a wi ndow, A mag mount can
IlC set on topof a metal filing cabi
net, which will provide an accept
able ground plane. Also, don't
forget co nnector ada pters. An an
tcnna with a PL-259 won't work
with a BNC-Ctjuipped radio with
out the adapte r. If you have an ex
tra le ngth of cable with barrel
connectors at both ends, you im
prove your chance of finding a
good antennalocation and a good

operating position significan tly.
• External microphone-you

may ha w to set the radi o away
from cnsy access. so an exte r
nal micro phone is helpful. Al so .



,

It has teen repo n ed that RS- 16

is an integral pan o fl hc Zcya sat
e ll ite. Previous RS spacec ra ft
have be en separate satell ites or

sel f-contai ned electronic un its at
tac hed to another sate lli te dcriv
ing thei r power fro m th e host
spacecraft.

Zcy alRS- 16 is primarily a navi
gat ion sate ll ite wi th the addition
of amateur radio devices. At 87
kg it is rel atively small. hUI car
r ies both a G PS (Global Position

ing Sy s tem) a nd GLO~ASS

rece iver system. On the outside of
the craft. 20 laser reflecto rs pro

vi de a m ean s fo r a cc u ra te
ground- based o pt ical tracking.

ZeyaIRS<-16

vehicle flig ht is scheduled for
la te r th is year. Sup port fo r
th e A ngara launch vehicle w ill

occur after the year 2000.

Photo B . uya/RS- /6 lind the construction It'am III the Svobodny
cosmodrome, i'rnject teader A/ex Papkov RAJX BU is (Ill /he righ t in
the front mil ' (photo f rom AMSAT-RJ.

\
~----c-:'t'----~

latit ude difference is very irnpor
tam . A booster launched fro m
Svobodny ClUJ carry 20-25 per
ce nt more pay load we ight to
o rb it th an th e sa me booster
launched from Ple scrsk.

The S vobodny cos mod ro mc
incorporates numerous facil it ies
for launch an d support opera
tio ns. T he launch sues include
silos fo r Roko t and Start hoost 
ers in add it ion to large An gara
veh icle pads that are currently
un der cons truct ion. Mos t of the
com ple x is located on the north
s ide o f the ci ty of Svoboduy-f S
ex cept the he l icopter land ing
area jus t sout h of the c ity ncar
th e Zeya River. Bu ild ings fo r

o xyge n. ni trogen a nd hydro gen
generation are pan of th e sys
tem. in addit io n to radio faci li 
t ie s , in d u st ri al o pe ra tio ns.
p ur i fic a t ion uni ts a nd rock et
fue l s torage . A Rokor launc h

FiX . 1. Pictorial I'It' W of ZeyaIRS-J6 II1OII'inX /lntenna locutions
(UAJCR & A MSAT-R j.
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Whi le the STA RT- I rocket has
teen flow n before. the Svobodny
cosmodromc is new. The launch
o f ZeyaiRS- 16 was the first from

this new cosrnodrorne (1::!8 deg.
Ea st, 5 1<kg. f'\on h) located in the
Amur regio n about 100 kill north
o f the Chinese border. Russia's
primary heavy-launch space Iac il
uy at Baikonur is in Kazakhstan.
W hile the Russian Space Agency
has a 20-ye-ar leasing ag ree ment
w ith Kaza khstan. it was consid
cred prudent to select a s ite within
the horders of Ru ssia for an addi
t ional site . Svobodny was picked
in late 1993 s ince it had various
asse ts of the previous m issi le
d ivis io n in place w hic h ....'e re

transferred to the Space Test and
Comrol Center.

Russia 's o ther dorncsnc space
center is in Plcset sk. This s ite is
farther no rth and is not equipped
for heavy launc h vehicles. The

Union accepted the S5-25 for d 
r ic tal service in Dece mber 19 88.

T he TopollS S-25 is a three 
stage solid-fueled missile stand 
ing jus t over 60 feet without a
warhead . It was designed 10 carry
a sing le 550 ki loton nucl ear wa r
head . Ap prox imately 70 pe rce nt
o f a ll Topols fo r mili ta ry service
arc deployed on large seven-axle
mobile lau nchers. The rest a rc
housed in si los .

In 11)9 1 the USS R and the
United Sla tes signed the STA RT
1 agreement (Strategic Arms Re
du ct ion Talks ) to reduce nuclear
arsena ls on both s ides by 25 per
cent. Two years tater after the

breakup of the USSR. STA RT-2
was signed. Th is document called
fo r the elim inat ion o f almost 75
percent o f the nuclear warheads
and all the multipl e-warhead.
lund-based missiles in the US and
t he fo rme r Sov ie t re pub tt c s .
Rather than destroy hundreds of
SS-25 missiles. a program was
begun to usc the m as launch \"C

hic lcs for small satell ites. Modifi
ca tio ns included the addit io n of
a fourth stage engine to carry the
payload ro orbn.

Svobodny

HRMSRTS

Photo ,1. 111e u Yll/RS-/6 setelhtc
rises from the /lI /lI'.1 of the cold
war.

New Russian in the sky

The rocket

Andy MacAll ister W5ACM
147 14 Knights Way Drive
Houston TX 77083

Amateur Radio Via Satellites

T he ST,\ RT- I rocke t is re 
ported to he a modified SS-15 in
rcrconunc nrat balli stic m iss ile
( IC BM). In Russia. the 5S -25 or
"Sickle" is called the Topol (Rus
sian for poplar tree) . II wa s de

signed as a replacement for the
u nsucc e ss fu l mob ile S5 - 16
IC BM. The 5 S-25 was de veloped
by t he Mo sc o w Ins t it ute fo r
Thermctechnology (~l ln. Sev
eral tests were made in the early
1980s and the Strategic Rockel
Forc es ( RVS~) o f the Soviet

On March -nh at 0100 UTe a
STA RT-I roc ket was lau nched
from the Svobodny cosmodromc
in easte rn Russ ia . The pay load
was a Zcya military satel lite. with
a few add itions. The sate lli te
weighs R7 "g. 14 kg of which is
RS-16 (Radio Sport), the newest
hamsa l in the sky.

Although rumors of the immi
nem launch of RS· 16 han' been
ci rcu lat ing fo r a numbe r or
mont hs. info rm at ion has bee n
sketchy. With each bir of new data
come more questions. When the
new satellite achieved orbit. RS·
16 wen! fro m conj ec tu re a nd
vaporware to hamsat status. Infor
mation began 10 surface on the
Internet, but the pursu it of knowl
edge continues. Wh at is a START
I rocke t? What and where is the
Svobodny cosmodromc? What is
a Zeya satellite? What is RS- 16
good for? W ho can usc it . and
how?
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Uplink Passband 145.915 - 145.948 MHz

Downlink Passband 29.415 - 29.448 MHz

10m Beacons 29.408 & 29.451 MHz

70cm Beacons 435.504 & 435.548 MHz

TQbJ~ I . Radio config ura tion ofRS-J6 .

The satellite's orbit is only 470 paired with a 10mdownlink trans-
km up with an incl ination of 97 mitter. The satellite is equipped
degrees.This low polar orbit pro- with one 10m antenna. one or two
vides about four orbits per day for an te nnas o n 2m and fOU T for
most bamsat chasers. T he orbit is 7Ocm. Table I shows the uplink!

sun-synchronous with passes DC- downlink passband and beacon
curring around noon and midnight frequencies.

local time . These passes last be- The IOm output power isswiteh-

tween six and 14 minutes each.de- able betwee n 1.2 and 4.0 watts.The

pendingon the maximumelevation 7lkm beacons run at 1.6 walls out.

with respect to the observer. Table 2 shows two typical samples
o f CW telemetry received on the

Working RS·16 435.5O..J MHz CW beacon. The
parameter defi nition column is

Our newest hamsat is a Mode incomplete due to a lack of infe r-
" A" satellite with a few additions. marion from the satellite builders.
Mode "A" refers to the combine- More detail s will filter out of
tion of a 2m upli nk receiver Russia in the months to come.

Shortly after launch, the 10m
beacon on 29.408 MHz was active,
sending data back to ground con
trollers in Russia and monitoring
stationsaround the world.This bea
con was then shut off. while the
435.504 ~tHz beacon was acti
vated. The beacon frequencies on
10m and 70cm are easy to receive.
11Ic signals are quite strong.A por
table shortwave receiver with SSB
(single-sideband)or CW capability
can receive RS-16 withonlya built
in whip antenna. The 70cm beacon
is strongenough to open the squelch
on a FM handle-talkie with only a
"duck" antenna on a good pass.To
get good copy on the 70cm CW te
lemetry, though.a receive converter
or multimodc 7(km rig is needed.
There was some early speculation
about the possibility of a transport
dcr output between the two 70cm
beacons, but sources in Russia have

Slated that the craft does not have
that capability.

When the transponder is act i
vacd fcKgcn=ral u.<;C, ~shwld
be as easy as the JqJUIar RS- IO sat
ellue, only with better downlink

signals. RS-1 6 promises to be an
exciting satell ite. lt's in omit and it
works. Old ICBMs are good for
something... more bamsats!

Field Day 1997

Field Day is always scheduled
for the fourth weekend inJune.This
year that occurs on the 28th and
29th. We have one fewer high al ti
tude satellite (A-O-I3), but a few
new low-earth-o rbit satelli tes for
extra points in the American Radio
Relay League competition. or for
the AMSAT (Radio Amateur Sal
ellitc Corporation) activity. The
AMSAT rules last year worked
well and will show little if any
cha nge fo r 1997. Check the
AMSAT Web page at the URL
(Universal Resource Locator) (http:
IIwww. amsat.org] for details. The
Field Day informat ion is down a
few levels under the "activitiesJ
amsctfd" subdirectories. The rules
will also be published in theAMSAT
Journal, or can he obtained for a
self-addressed stamped enve l~

from me, W5ACM. iii

Table 2. Partial description of 70cm telemetry values rece ived from
RS-J6 on March 23 , / 997./or tWo typical da}' and night passes, CIRCLE 339 ON READER SERVICE CARD

POWER AMPS
& PREAMPS

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00
ATV TRAr-iS MIITERS FOR FM 23CM & 33CM

ATV Transmitters - Transceivers 
Down Converters 70 CM Up

Cable VIDEO MODULATORS INCLUDING
Power Amps. 3 W Output

lJIGITAL READO UT on FREQUENCIES .
P.A. with or without TlR

$275.00 NO TIR $318.00 WITH TIR
Others products inc. ATV samplers

Write or m il fo r catalog

210 Utica Street Tonawanda. NY 1-,1150 (716) 692-5451

Satellite Identification

S ola r Panel Voltage

S atellite Identification

Solar Pane l Curre nt

Para meter Definit ion

PS U Voltage (16V nominal)

Inside Temp. 4 in degrees C

Inside Temp. 5 in degrees C

Inside Temp. 3 in degrees C

Inside Temp. 2 in degrees C

Inside Temp. 1 in degrees C

CW Data CW Data
Day Pass Night Pass

RS16 RS16

P167 P1 58

0 220 0 0

N46 NO

MO MO

LO LO

K7 K7

J5 J5

17 17

H49 H49

GO GO

Fl64 F1 55

E8 E9

05 05

C8 C9

88 89

A6 A6

RS16 RS16
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My head is spin n in g

In 1956. after se veral years
of researc h and development ,
Ampe x Corponuion int rod uced
the firs t rounmg-heud video re

corder. Called the "quadruplcx"
VT R. because the re were four

he ad s mounted on the rotating
whe e l. this mach ine was aimed
at the broadcast marke t. a nd was
designe d to its requ ire ment s o f
high preci s io n. For instance, the
mechanica l t iming: e rror could
be serve-adj usted 10 about o ne
microsecond. which was neccs
sary for proper ed it ing. This was
no ord inary tape reco rde r ! Em
plo yi ng two -inch high-preci s io n
tape. it involve d some re volu

tionary techniq ues. such as the
se rvo-cont rolled rota t ing heads

a nd F M record ing. and cost
aro und S IUO.OOO! The he ad s.
w hic h on ly last ed a couple o f
hu ndred hours. cost th ousa nd s
of doll ars to replace. And , o n top
of eve ry thing. a well - tra ined
technician was requ ired to o p
era te and mainta in the mon ster.
It was a t re me ndous success.
though. and quad VT Rs were the
b roadcast standard unt il about
te n or fifte en years ago. I'd ve rt 
turc a guess that so me are st ill
in usc . though they've largely
been replaced by much che aper.
more modern fo rmats ,

Altho ugh the qu ad VTR did nOI
filter down to the ho me user. its
basic principles were adapted for
rarer. simpler machine" that didn 't
require broadcast precision. The
most importan t innovation was

for each hand . T he SBC actually
used such a machine on the air.

A gea red-up analog. tape re
corder had tremendous li mita
t ions. though. The obvious one.
of course. was how much tape il
took 10 record a useful amount of
programming. Even more serious
li m ita t io n s , thou gh . revol ved
around technical issues , For in
stance. the splitti ng and rccom
bining of the: video signal resulted
in all kinds of phase shi ft prob
te rns. especi al! y since the slightly
i rre g u lar mo t io n of the tape
over the heads caused timing er
rors th at varied fro m track to
track . Th e result was a wohhly,
di storted picture . hUI it was a
video »ignul, and it was a start
toward a practica l video recorder.

Crank 'e r up

Well. if you needed more hand
width. yo u j ust increased the tape
speed of a normal tape recorder
until you could cram it all on mpe.
right ? Believe il o r not. people
built such machines. with linear
tape speeds o f hundreds of inches
per second . These things had huge
ree ls o f tape. and I sure wouldn' t
hav e wanted my fingers anywhere
ncar those reels when thcy got up
to speed! Did they work? welt .
kind o f, bu t it wasn 't as s imple as
j ust running the tape fast. though.
No magnetic head can be d e
s igned 10 have a frequency re 
sponse from ncar DC to many
~HIl , because tape heads arc in
ductors (after al l, the y're just coils
of wire wrapped around a dough
nut -shaped core wit h a gap in it).

and inductors resonate. Also . if
you make the gap small enough
to capture the high frequencie s
wi thout their blurr ing together,
the head will have almost no tow
frequenc y capability, Still. se mi
successful machines were bu ill by
splitt ing the video signal into !>C\'

era! bands of freque ncies and re
cording them in paralle l on one
tape, wi th he ad gaps opt imized

Called the " kinescope: ' thi s ma
chine simply put the image fro m
a pic ture tube right onto regular
movie fil m. It worked decent ly.
but because the scanning lines of
the original picture, as capt ure d
on film. didn't preci sely match up
w ith th e sca nn ing line s of th e
came ra la ter used 10 tran smit the
image from the film . moire pat 
terns werc a real problem. Also,
the film had to be de veloped be
fo re the image eo uld be used.
Nonetheless, broadcaste rs made
wide usc o f the kinescope . sim
ply because there wasn't anything
else available. Many great pro
grams, such as the early Honey
moollers and I UII'<' Luc')' shows.
survive today only becau se of the
old kinescope recordings.

T he hunt was on for a bet ter
wa y to preserve and manipulate
te lev ision images.

"I sure wouldn't have wanted
my fingers anywhere near
those reels when they got

up to speed!"

Alottalotta

By the time an-electronic televi
sion was developed. audio record
ing had teen amund for a long time.
Starting with the good or nee dle

in-a-groove approach of the phono
graph record. and progressing to
prac tical magnet ic reco rd ing ,
there 'd been lots ofccveioprrcm in
sound recording. Sound wasn' t re
ally that hard to record. All you
needed was a fairly stably-moving
medium and a way 10 impress a
varying signal on it. Tbc key to the
relative case of recording sound
was that the amount or information
required was 001 high . For occer a.

Your Tech Answer Man

RSK KRBOOM
-,..,...-----::,.......,....,..---,,.,.....

Michael J . Geier KB1UM
C/o 73 Magazine
70 Roule 202 North
Peterborough NH 03458

Touchy

understandahle speech. 3 kHz
would do. For good music fidelity.
no more than about 20 kHz would
ever be required. since most human
cars C-dII't hear anything above that
any way. Of course . to provide the
true high ndelity of todny's sou nd
media. many yean; of research were
needed. as freq uency response is

The upshot is tha t th e color only a small pan of the overall re-
subcarricr is o ne touchy s ignal, qu irements. And research into bet-
especially w here t ime is con- te r sound is still goi ng on at a
cerned. Just a few fract ions of a furious pace. Still. if you could cap-
microsecond of time jitter. and it's turc 3 kHz or so on any medium.
useless. In normal broadcast scr- you could record usable sound.
vice, thi s sensit ivity to timing er- Th e require ment s for storing
ro rs was n' t importa nt. as th e te le vi s io n s ig na ls were much .
lim ingof a signa l doesn't change much greater. In TV, th ere 's a
just because you send it over the whole lorta signal going on! A
air. At least , nut with line-of-sight mo nochrome signal conforming
VIlF/U HF signals. to the American format of 525

Recording it wa s another mat- lin es and 30 frames per second
re t altogether. S o mechanical sys- requ ired well o ver 3 MHz, or
tern can remain stable enough to 1.000 times the bandwidth of a
avoid sub-microsecond timing low-f speech s ignal. Even long
errors! In fact . typical em us for a before color was pan oft he cqua-
moving device are many orders of t ion. people were searchi ng for
magn itude greater. But hefore we ways to record TV signals. The
get into the fin e details of record- broadcast indust ry badl y needed
ingcolor. tel's loo k at vceo rccord- a w ay to s tore p rogram s for
ing in general: how it happened. edit ing and late r transmission.
what it took to make it work, and The Fi rst successful approach to
what led to the development of sto ring tele vision images didn't
that $250 VCR on your shelf. record the video s ig nal a t a ll !
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I've been re-reading some of
my old co lor TV reference books.
and I feci I was not sufficiently
accurate in last month's treatise
regarding the encoding of the
color s ignal. Although the chroma
portion of the signal is. indeed.
encoded on the color subcarricr.
I'm afraid my description of ex
actly how iI's done was a bit off
the deep end in spots. To fully
unde rstand it. you need 10 de lve
into qu adrature modulati on. I and
Q signals. and some other pretty
hairy slu ff. For our purpose s.
though . just consider that the
color subcarricr is a complex sig
nal whose positive and negative
pea ks contain separate color in
formation. and whose phase de
scribes the color value. wh ile the
amplitudes of the peak s describe
the sat ura t ion (stre ngth) of the
color. And oh. yes, its il sup
pressed-carrier signal. just like we
U.'>C on s ideband rad ios.

Color quagmire



CtACLE 26 9 cwr.1lUD£A S.EAVICE CARD

SITOR IVB
ARQ/FEC
BAUDOT
PACKET
NAVTEX
FAX 480
AMTOR
WEFAX
SYNOP

ASCII

~§3 RTTY!l: SSTV
CW

More•••

BP-2 Pad t l 0 ,,1, $49.95
BP-2M MulJiUodt $69.95

• $5 S~lppi", & JI" " d/j"I

"The~q lilllepaclel rnodern jun gOI ~11et" ' Building on !he lradition or lhe BP- I
Pac1<eI Modem, we .every proodlOannounce !he BP-2 and BP-2M. The: BP-2 i .
a new and improved venioa of our famous Bp·l . ..hilethc Bp-2M e..pilRd.s your
horizon. "en funher with MulliMode operation! SO. .... hether you have ben
wailing 10 aulomale )'OUr CWodlec koul AMfOR Of ju.. wpy Weather Fa.. • Now

i.the lime for you 10 jump in and join in allthe fun' Ii
1" .f: " ceu Today ! 1-800-8BAYPAC VI

U!.Er,ra.,Uc.s 1Il . ~822 .9722 (~ll ~7( .fI 71ll FIU~7~-67f1l ,
J ~fID ""'rid Widt "'.., .. tl.J :/,."."..,..uten____

CIRClE 2U ON READER SERVICE CARD
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rn:tTIIiIIII310 Garlieid St Svite 4 ON~
I PO BoI2748

ElECTRON ic s Eugene. Oregoo 97402 $99. 0
http://www.motron.com

Control your home
from your radio!

The AUTO-KAII '" AK- 16
DTMF Controller Board
features 16 relay driver
output s and DTMF to X- l0
house cont rol capavility !
Using your rad io keypad, you can control eit her the relay
out puts. X-10 modules, or voth l X-10 operat ion requires t he
PL-513 Power Line Interface ($20). The AK- lb mates read ily
with cur 118-8/1 ($9 9) 0 ' 118-16/1 ($14 9 ) "lay bo,.-ds. The
0-12 d igit security code is user programable using your DTMF
keypad. Mditional f eatures include reprogramable ON ID and
several modes of operation, including t wo with ON response
tones. Printed circuit l7oard. aeeemblea and tested.
Vi.-.A. M~STEl~CARd , A MERiCA' EXpRESS, DiSCO\lR CARd
COD 0\ CASH OR Movev ORdER bASis o.,(y
5tH , $8 USA; $ 11 CAMd,; $ 16 FOR[ir" . COD, $5
Price and Specifications are subjec t to change without notlc

58 Habla Espanol. Pida por Don Moser.

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492

LETTERS
Conlinuedfrom page 7

Amateur Rad io art o n the HF
bands whereas additional theory
is not. It is a skill that can be
mastered by anyo ne... who is not
mentally handicapped..."

The CW requ irement was a
logical necessity in the eras when
it was the only or primary means
o f radio communication. With
CW's actual usage today account
ing for only a small fraction of
contacts and being arguably the
le ast e fficie nt mode of data
throughput, it has been retained
as a form of hazing with ahso
lutely no logical supportable ar
gument as 10 why its retention
upholds any of the five principles
our service is charged with in Sec
tion 97. 1of the FCC rules. In fact ,
today CW' s requirement is in di 
rect conflict with all five of these
principle s. I will assume Mr.
Han lon slept through his Novice
theory class and missed these
fun d amental re a son s for o ur
e xistence.

These principles include "to
ad vance the radio art. to improve
co mmunication a nd tec hnical
skills and to increase the number
o f trained rad io operators and
electronic experts." The wrong
answers on the Novice test in
cl ude ''10 preserve old radio tech
n iques" wh ic h unquestionably
describes the requirement of C Wo
There is no mention that testing
shoul d be used to preserve the sta
tus quo with regard to the num
ben; using the HF bands. as he
s ug g ests, but ra ther we are
charged 10 increase the numbe r of
tra ined operators and electronic
experts . Creating and maintaining
community and emergency ser
vice relat ions hips (another one of
our princi ples) arc much mo re
easily o btai ned when one first
demonstrates modem. fast com
munications in a form everyone
ca n understand . An d if "u n
trained" people can communicate
e ffectively internationally wi th
the Internet, there is no reason
similar goodw ill cannot be e n
hanced (pri nci ple #5) wi th the
many other forms of com muni
cations at our d isposal. rather
than hobbling our effort s by
filte ring o u t bright pote ntial
rep re sentatives.

Continued on page 77

the rota ting head concept. There
was just no getting arou nd the
fac t that a h igh he ad- to -ta pe
speed was required for the band
width of a TV si gnal. But why
move the tape past the heads real
fas t when yo u can move th e
heads themselves? By using a
narrow track width , and spin
ning the heads. it was possible
to create a serie s of tracks ne xt
to each ot he r o n the tape, effec
tively utilizing the enti re surface
area o f the medium in a very
efficie nt manner. This permitted
the Iineartape speed through the
machine to be slo w (the quads
ran at 15 inches pe r second. and
a modem ho me VCR runs at a
fraction of an inch per second).
At the sa me time. the actu al
head -to-tape spee d cou ld be
a nywhere fro m. say, 300 to
1.500 ips. Though thc rotating
head technique introduced a ll
kinds of techn ical obstacles o f
its ow n. it at le as t solved the
bandwi dt h problem, which had
pl agued the develo p men t o f
video recording from the very
beginning .

In 1960. only four years after
the d ebut of the qu ad rup le x
VTR . So ny Corporat ion intro
duced the fir st commerc ially
available hel ical recorder. which
also h ad rotati ng head s. bu t
whi ch di ffered in many sign ifi 
cant respects, a nd cost abou t
1150 what a quad machine cost.
Although there ' s much co ntro
versy o ve r who actually in 
ve nted th e he li c al conce pt ,
in which the tape is wrapped
around a drum in d iagonal fash
ion. producing a slanted record
ing trac k, it appears that it. too.
came from A mpe x. Sony and
Tosh iba qu ic k ly developed it
into a viable product. though.
while Ampex stayed devo ted
to maki ng the big b roadcast
mac hines .

This new, relatively inexpen
sive, machine was aimed at the
non-broadcast user, and wasn't
designed for the tight specs re
quired for broadcast ing. It . too,
was an instant hit. and refinement
of its principles, and conquering
of the color problem. eventually
led to the modern VCR. Next
time, we'H take a look at hel ical
video record ing. Until then. 73 de
KBI UM. fli



"My first QRP rig ran on a
motorcycle battery and

homemade solar panel. It could
go for a week."

I gue s s thi s b att e ry is th e
number one rechargeable used
in the c o ns ume r market. It ' s

no wo nde r-s-we've se e n t he
trickle-down effect of all those

c ordle ss phon e s and power
tool s.

NiCd batteries consist o f a
mix of n ickel and cadmi um held
apart by a base elec tro lyte in

s tead of t he ac id base . suc h
as s u lfu ric acid . used in the
lead-acid batteries . The electro
lyte used in a NiCd is usually

pota ss ium chloride .
The cad mi um in..ide a NiCd

is extremely tox ic. Depleted
:\ iCd s //IUJt he disposed of cor

rectly. In fact, so many NiCds
are li ving in so many consu me r
goodie s , y ou c an take yo ur

deal packs to an y local Radio
Shack sto re fo r di sposal. Man y
other electronic stores arc also
su pport ing. a batt ery dis pos al
program. too.

NiCds come in a wide van

ery of shapes and si zes. Most o f
us are used to seeing the AAA,
AA , C . and 0 ce lls . Cur re nt ca

pacity ra nges from milliamperes
to amperes within these sizes.
Yo u can also choose th e sub C
ce ll s and the so-ca lled sub D
ce lls , too. After you reach the D

cell . usu all y t he next s tep is
what is known a s wet pocket
NiCds. For our use , we won't
di sc uss these today. I ClIII te ll

you they arc very e xpensiv e.
At 1.2 volts nominal. the NiCd

will produce a lightly lowe r ter
minal voltage when compared
10 a same num ber o f lead-acid

cells. Th e nominal voltage for a
lead-acid ce ll is 2.0 volts.

they are acce pte d by a nyo ne
who sells lead-acid hallcries, in
cl udi ng all the major car repair
out lets .

With capacity cho ice ran ging
from I amp ho ur to 1900 amp
hours, I find the b.5- amp-hour
batte ry 10 he just about perfect. It
has more than enough oomph 10
run a five -watt rig all day long
and it can easily be recharged with
a smclll n-watr solar mod ule. Th e
6 .5 -am p -ho ur hattery is li ght
enough to tuck into your hack
pack for those trips that really do
go into the field.

NiCds

to accept. If you cnoose 10 use
a co n st ant vo ltage c ha rg ing
source. a lead -acid bat tery will

need to he charged to about 14 .1
to 14.5 valls. The final vo lta ge

will be set by the bau ery manu
fac ture r. Alway s follow their

sp ec ifi c a t io ns . Some o f th e
ne wer ca pti ve gel le ad - ac id
butteries will he d es troyed if

t he te rminal voltage d uri ng

recharging exceeds 14.1 m ils.
You can also use a specialized

IC to charge your lead-acid hat
tenes. Sev eral co mpanies suc h

as Maxim and Li near Tcc hnolo
gres produce lead-acid batte ry

charger IC s . And of c our se ,
I had the popu lar pulse charg
er presen te d her e ye a rs ago

that wo rk s super on the gell ed
lead-acid batteries.

For me , nothing beats running
a QRP r ig fro m a lead -aci d
batt ery. They 're cheap and easy

to co me by. Whe n the y d ie ,

Charg ing a lead-acid
batte ry

You can usc eit he r a con stant
c u rre n t o r con s tan t voltage

c harging scheme. A simple n 
series regula to r configured as a
co ns tant current source is super

c heap . Ju s t se t the cu rrent 10

whatever the bailer)' is de signed

Lead-ac id batte ries also pro
duce hydrogen gas when charg
ing , so you can't usc a lead-acid
battery in a sealed co ntainer.

Some of the problems with the

liquid acid electrolyte haw been
fixed hy suspending the aci d in a
ge l. The result is the gelled lead 
acid bauery. or " gel cell." With

the ac id thus suspe nded. you can

easily operate the battery at any
ang le, including upside do wn.

Withi n reason. you can subject a
gelled lead-acid to freezing tem
peratures without damage. That 's

one of the reasons for the large
lOOO-amp-hour-plus ge lled lead
acid batteries. You'H lind these

guys h id ing in te lecom sites
worldwide.

Leed-ecld batteries

The idea is to select a halter)' tha t

has the largest energy de nsi ty.
While thi s sounds simple, it's rc

all)' not! Some o f the newer hi
tech batteries are so expe nsive,

you can't afford to usc them. Oth
ers ha w st range c harging de

mands and require special devices

10 recharge the m.
Energy per weigh t is al so a

simple way of stating. how much
hang can be placed in a certain
we ight . T here ' s a special ized
name for th is, bu t what maile rs to

us is how heavy the battery must

he to operate agiven load for such
and such a t ime.

There 's not enough room to go

int o all the diversified types of
batteries we could use to power
our rigs du ring Field Day. Instead,
I'l l look at IWO o f the all- lime fa

vorites as well as two new types
just now coming into the market.

Low Power Opera/ion

Batteries for portable
QRPing

~ly first full y functional por
table QRP stat ion consisted o f a
Heath HW-8 anda small six-amp

hour lead-acid motorcycle battery
coupled to i l small homemade
solar panel : I could ru n th is sta-

tion for a week before the battery These guys have been around
.....em south. for eons. They' re s imple, easy to

Of course. the motorcycl e hat- build and totally recyclable. In a
tery was not designed for cycle nutshel l. th e lead-ac id battery
usc (sorry!) and was quickly de- consists of two slightly different
stroyed. Today. we haw a whole types of lead or lead paste sus-
slew of ene rgy choice s to pick pe ndcd in a weak sulfuric acid
from. Man y o f us arc .....'ell aware solution . Pass ing an electrical
of recbargcablc baucries . We use current between the two plates
them all the t ime in a wide assort- chang es the ir chem istry. while
rncnr o f gadgets. But don't over- increasi ng the specific gravity o f
look t he usc o f seco nda ry the acid. Connecting a load be-
(non-rechargeable ) ba tteries for tween the two plates reverses the
Q RP use. We'll look at those guys process. Yo u can re peat thi s
some other time. c harging and d ischarging cycle

When we start talking about thousands o f times. provided you
batteries. we need 10 know two don't abuse the battery.
important design specifications: On the do wn side, lead is lead
energy de nsity and energy stored and it ' s hca-vy. The n, o f course,
pe r unit o f we ight. you have a ll the ac id to conte nd

Energy den sity is. in its vim- wi th . The lead -acid battery docs
plcst. ho w much energy can be not like cold temperatures and
sto re d in a ce rta in am ount o f in fa ct , if the ba tte ry is d is-
space. Different battery chemistries charged, it wi ll free ze if allowed
have d ifferent energy densities. to get too cold .
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With Field Day just a few
weeks away. lthuu ght this month
I wo uld take a loo k at the di ffer
ent ways we can J'KJwcr our QRP
rigs in th e fie ld. Perhaps th e
simple fact that a fully operational
ifF ham station can be operated
Imm a small NiCd pack is the big
gcs t plus for QR P operation. Of
course. nOI only can we operate
our equipment with such small
energy sources. hUI we can make
worldw ide COlli acts at the same

ti me.
I' ve always been a sucker for

battery powe red stuff. I' ve got
one of the few battery-powered
lawn mowers in the county. As a
matter of fact , it's the only solar
powered lawn mower I know o f
in the sta te,

QRP
Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646



"I have the only solar-powered lawn
mower I know of In Ohio."

GET THE ATV BUG

AMATEUR TELEVISION
Web s ite : www.hamtv.com
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No mailer if you use lead-acid
or NiCd rechargeable cells. there
is a time when the celJs will no
longer work . Re membe r, re 
c hargeable means rechargeable.
oot eternal.

A lways keep in the back o f
your head the amou nt of energy

stored inside a battery. J ust a
single sub C NiCd has enough
capaci ty to weld tool tips and melt
metal. A fuse is always requ ired
with any battery pack,

Also , keep in mind the very
nature o f batteries. They all have
rather nasty gu ts inside. Always
dispose of them correctly. And
never ever throw dead batteries in
a fire. They'll explode! fa

level. Zapping a complete bat 
tery. with ma ny cells inside .
usuall y won 't work . And to
make matters worse. most of the
battery packs are sealed and you
can't get to the indi vidu al ce lls .
My opinio n? Zapping NiCds is
a waste of time.

Tldblts

{818} 447-4565 M-Th 8am-5:30pm psi Vis a, MC, UPS COO
P C. ELECTRONICS Email: tomsmb @aot.com

• 24 Hr. FAX (818) 441-0489
2522 Paxs on La ne Arcadia CA 91007

~
>10 Watt pep
Transceiver
Only $499
Made In USA

Full Color
and sound

TC70-10 420-450 MHz ATV Transciever
ATV is no more difficult to get on vs.any voice mode
except you just plug in your camcorder to transmit,
and your TV set to receive the picture and sound.
That's it - you're seeing as well as talking to other
hams live and in color. No other radios, computers
or interface boxes required,
OX is 90 miles snow free line of sight using 14dBd ant.

Show the s hack, home video tapes. zoom in and describe
projects , s how co m p ute r graphics or programs, repeat
SSTV o r even Space Shuttle Video and audio if you have
a TVRO, Go portable o r mobile, do public servic e e vents,
RACES, AREC, CAP, transmit the local radio c lu b meet.

HAMS; C811, Write or Em811 for Ol.Ir 10 p8geATY Cat8logue tor
more info - We have it all! Transmitters, Downconverters, Ampll.
tiers, Repeater modules, and more, We also have wired and
tested boards to- the builder, RIC. Rocket and Balloon ATVers.

When looking for batteries on
the surplus market. you some
times find bargains that seem too
good to be true. Most are. Older
NiCd cells so metimes develop
internal shorts . T hese are caused
by small whiskers shorting out the
in ternal workings o f th e cel l.
One way to get rid o f these whi s
kers is to za p them with a high
current jolt. This vaporizes the
whisker, allow ing the battery 10
be charged. Or so they say.

Zap those NICds

I've used a large capac itor, a
zillion mF or so, and then d is
charged the cap ac ross the NiCd.
Thai b urs t o f e ne rg y will lap
just about any w hisker hiding
inside a cell. On the do wn side,
most zapping will o nly give you
a fe w more c ycles before the
whiskers grow back and the pre
cess has to be repeated. Zapping
N iCds work s be st a t the cell

Building a stick

Since most o f the NiCds I' ve
come across are in the standard
site s such as C or D cells, it's
easier to build a NiCd stick, I pre
fer to use sub C cells with metal
tabs spot welded to the ends. It 's
not good to so lder directly to a
NiCd cell. Buy the tabbed cells
instead. The tabs usually need to
be trimmed a bit shorter be fore
soldering together,

You' ll need some heat-shrink
tubing, large enough to sl ip o ver
the cells. Solder the tabs together
on five cells. leaving a plus and
negative lead. Joi n the cells to
gether with a wra p or two of ny
lon strappi ng ta pe . Slide the
heal-shrink over the asse mbly,
and, using a heal gun, shrink the
tubing . Make a seco nd stick. I
general ly use a fuse between the
two st icks. A small inline fuse
holder is ideal .

If you plan on us ing a fast
charger, don' t forget to add the
necessary thermal cutoff to one o f
the ce lls. Usually. I make up two
five-cell sticks. There's no reason
you can' t tape the two Slicks 10

gether to form one NiCd battery.
With the two' sticks done. it will
give you a no minal 12-v01l bat
tery at about three amp-hours,
using 3,000 mA sub C cells. Ifyou
don't wan t to mess with all the
work. I' ve seen ready-made NiCd
sticks on the surplus market.

controller IC 10 stop or reduce the
charging current. Now. I don' t
know about you, but I would th ink
twice about putt ing something
that hot inside a box holding a
VFO ofmine!

Fast-eharglng NICds

Fast-charging NiCds seem to
be the " in" thing today. By using
o ne of the controller lCs, irs not
that hard to do. However, if you
plan on build ing a NiCd pack and
installing it in your new rig, and
want to fast charge that pack.
think first! Fast chargin g will
cause the battery pack to really
get hot. So hot. in fact, that you
must add a thermal cutoff to one
of the ce lls . That way if the cell
overheats, the cutoff will tell the

Depend ing on who se back
yard yo u're talk ing in. NiCds
have a memory or they don 't. In
case you 've been strand ed o n a
island. NiCd memory is simple
to un derstand . Here ' s how it
goes : You charge up the bau er
ies , say. in a cordless phone. and
use the phone for one hour each
day. Every time you are done
with the phone , you plo p it back
into its handy charger. Afte r a
wh ile . the phone will only work
about one hour. In e ffec t, the
battery has d e ve lo p ed a
" memory" o f being used o nly
o ne hour and that ' s all the j uice
i t will give up . B u y a new
cordless anythi ng and you ' lI
see in the instructions all about
battery memory.

On the other side of the fence
sits the guy making the batter
ies. They say the problem is not
with the battery. b ut how the
battery is charged . Im pro per
charging produces the memory
effect.

Brainwashing, or dealing
with NICd memory

The be st way to e li minate
NiCd memory is to simply use
the baneries to their fu llest be
fo re re c ha rgi ng . Allow you r
cordless phone to beep the low
battery warning before re turn ing
it to its charger, Some compa
nies have designed special bat
tery cycle circuits that di scharge
the bauery fi rs t a nd then re
cha rge them at a controlled rate .
At firs t, it sounds like a good
idea, and it docs work . However,
it also cycle s the battery every
time you place it into the cradle
of the machine . In effect. to fight
the memory. you shonen up the
life of the battery pack. So. save
yo ur money and just recharge
the NiCds when they no lo nger
ca n run the load.

There's a slew of specialized
charge control chi ps on the mar
ket to help prevent memory prob
lems with NiCds. In fact. BAH
has some software that will con
figu re the ir chi ps to handle just
about any type of ce ll or cell con
figuration. The next time you are
surfing the ' net. check o ut this
site : BAH.

Memory effect. or what
happened to my charge?
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Communications Simplified,
Part 18

Peter A. Stark K20AW
P.O. Box 209

Ml. Kisco NY 10549

Connectors and splices

F
iocr cables can he connected to
gethcr in various ways, hUI the
connection must he done carefully

to avoid light loss fro m one cable 10 the
next. Splices and fi ber optic connectors
have 10 do two things: hold the two fi 
bers fi rm ly together end 10 end, and
align the two cables so as much light as
possible goes from one into the o ther.

Connec tions ca n be broken down into
three types:

• Pluggabl e connec tors
• Splices where the two fi bers remain

separate
• Splices where the two fibers are

joined into one

There arc a number o f factors that
co me In to play:

Distance between fibers. If the two fi 
bers are separated fro m each other. light
will escape the joint . Thus those splices
where the two fibe rs actually join into
one are best. But when the fibe rs remain
separate. it is usually best that they do
not touch. because ac tual physical con
tact between them can cause scratches
which deflect or even reflect the light.
Holding the two fibe rs firmly, keep
ing them aligned. yet not letting them
touch obviously requires care. In MIme

Fig . 1. One type ofp lug f or plastic fiber.
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connectors. a liquid with a similar index.
of refraction is placed into the gap be
tween the two fibe rs to provide a better
light match.

Side-to-side alignment, The two fi 
hers mu st be aligned side-to-side to
within a small fraction of the core di
ameter. For example, wi th a 5- lJ m core
di ameter, a side -to-side alig nme nt er
ror of more tha n one um would he
critical: with a 980-Jlm core , o ne 11m
would be irrele vant.

Core and cladding diameter. Clearly.
connecting two identical cables is best.
Their diameters can be d ifferen t. how
ever. as long as the smaller fibe r feeds
the larger o ne. In this case, the light from
the smaller fiber enters only the midd le
o f the larger one, hut no ne is lost. If, on
the other hand. a larger fiber feeds a
smaller one. then some of the light com
ing out of the large r fiber "spills" outside
the core o f the second fiber. and light is
10 51.

Numerical aperture. Again. connect
ing two ide ntical cables is best. because
the cones o f acceptance then match . If
the NA is different. however, then it is
best that the fiber with the smaller NA
feed the one with the larger NA; in this
case. the light comi ng out of the fi rst fi
ber comes out in a narrow cone. which
fi ts into the wider cone of the second fi
ber. If the opposite is truc-e-the larger
NA feeds the smaller NA fibe r-then
some of the ligh t coming out of the fir st
tiber again "spills" ou tside the cone of
acceptance of the second fiber. and light
is lost.

1)lu~~able connectors

Pluggable connec tors come in many
types; Fig, I shows one kind o f connec
tor for plastic cable. Once the o uter

Fig . 1. A semi-automatic fusion splicer.

jacket is stripped from the inner core and
cladd ing for about 1/4 inch. thc fi ber is
slipped into the connector. Metal teeth
inside the connec tor keep the j acket
from pulling back out. The connector's
manu facturer provides a me tal tool
which slips over the narro w end of the
connector, and guides a ho t knife which
is used to cut the excess fiber so it pro.
trudesjust slightly from the end. The flat
s ide of the knife is then used to melt the
end o r the fiber fl ush with the end of the
connector,

Fro m this description. you ean imag
ine that this is not a very accurate or
delicate proc ess. In general. plastic
cables have so much loss that most
cables arc short: a few dB more or less is
then not cons idered significa nt. and
there is no need fo r super precision.

The situation is quite different with
glass fibers . where it is usually ma rc im
portan t to min imize losses. Whereas
plast ic fibers arc just cut with a hot
knife. glass fibers arc carefully cleaved.
That is. a narrow groove is scored into



Pig. 3. Microscope displa)' on semi-automatic
splicer.

the glass. and then the g lass is bent
slightly until it snaps. The end of the fi 
ber is then carefully polished . rather than
just being melted with a hot knife.
Sometimes. the end is polished flat:
other times it has a slight convex curve.

Splices where the two fi bers remain
separate

Splicing two firers so that they remain
separate {as opposed to being fused to
gether) is also done in various ways. For
example. a plastic splice very similar to
FiJ?;. t is available from the same manu
facturer. It looks like a double-ended
co nnector. with o ne fi ber being slipped
in from each end . As before. metal teeth
hold the outer jacket to prevent the fiber
from slipping hac k out. Since the con
nector itself is black plast ic. it is impos
sible 10 see how close the two fihers arc
to each other. Fortunately, the multi
mode fibers arc thick enough to tolerate
slight misalig nments.

Glass fibers , and especially single
mode fibers. require much more careful
alignment. These splices are usually
done with the aid o f a special metal or
plastic block.A small groove cut into the
block holds the two fibers: once you po
sition the two fibe rs in place. a cover is
attac hed to the top to squeeze and hold
the two fibers in place.

Glass fibers can also he mechan ically
spliced by being held together in a small
tube and g lued with an optical glue.

Splices where the two fihers join
together

Glass fibers arc most often spliced with
a fus ion splice. Here the two fibers are
carefully aligned together, and then an
electric arc melts their ends and fuses them

together into one. Finally, heat-shrinkable
tubing is slipped over the splice to hold the
fibers and make the assembly rigid .

In the early days of fi bers. this was a
purely manual operation done by care
fully trained technicians. Sp licing today.
however. is so frequent that there are
several co mmercial fusio n splicers on
the market which make the job almost
tr ivial.

Fig. 2 shows one such un it made by
Fuj ikura . This splicer projec ts an image
of the fiber onto a small microscope
screen; the technician uses the controls
to carefully align the fibers to get the m
into position. and then pushes a button to
start the fusing process. Fig. 3 shows the
di splay during the splici ng process. This
particular unit is fairly small and popular
with users who have to make splices in
uncomfortable surroundings. such as o n
top of a telephone pole.

Fig:. 4 shows another fusion sp licer.
This one is somewhat larger and hea vier.
but it is fully automated. Once you cut
and strip the fiber. you simply insert it
into the machine , and it automatically
aligns and fuses the fi bers. Instead of a
microscope screen. this unit has a built
in TV camera which sho ws the process
on a small LCD di splay SCTt."Cn. com
plete with messages at the bottom to in
dieate progress. It can also disp lay the
image on an ex ternal TV monitor; Fig. 5
shows that image during sp licing .

A well -done fusion sp lice can have
as litt le as 0.2 d B loss; any fusion
spl ice with a loss of I dB or more will
generall y be redone . A good non-fu
sia n splice . on the other ha nd. seldo m
approaches eve n the I-d B level .

Li~ht sources

The light so urce for a fiber optic sys
tcm can be either a light-emitting diode
(LED) or a semiconductor laser.

LEOs arc perfec tly adequate for short
cables. They arc much cheaper. simpler
to use, and also last longer.

Semiconductor laser diodes. however,
have a number of advantages that out
we igh their higher cost and co mple xity.
Not o nly arc laser diodes faster and
brighter, but their main advan tage . espe
cially for longe r runs o f fiber. is that
their light o utput is much more pure.

We have earlier di scussed the problem
of dispersion. and how di spersion limits
the bandw idt h of a filler. What we did

not say at that time was that the speed of
lig ht through a tiber depends slightly o n
the color o f the light- that is. on its
wavelength. The light from an LED. al
though it loo ks like a pure color (and is.
in fact. much purer than the light from a
colored light bulb). actually still consists
of a range of wavelengths. The various
wave lengths in a pulse of LED light will
there fore arrive at the far end at d ifferent
times. causing d ispersion of the pulse.
A laser. on the other hand. generates a
very pure light with a very narrow range
of wavelengths. Its light is therefore
dispersed much less.

Th is is not importan t for lower hand
widths or short lines, hut it is critical for
very long lines. Hence single-mode
glass fibers . which are used for long di s
tances. are almost always used with laser
so urces. and many multi -mode lines arc
also.

Semiconductor diode lasers, however.
do no t last as long ami arc more frag ile.
Whereas an LED wi ll output ligh t over a
fairl y high range of currents. the current
into a laser diode must be much more
care fully controlled . Too little current,
and the laser behaves more like an
LED- too little light. and not suffi
ciently pure . Too much current. and the
laser burns out. The laser d iode also
heats up much more than an LED. and
its current requirements depend on its
temperature. Hence diode laser ussem

blics often contain a second diode.
which is mounted ncar the laser and de
tects its light. This diode detector is used
in a feedback circuit to contro l the
amount o f current fed to the laser diode.
which complica tes the drive circuitry.

Fig. 4. FuJJy automatic splicer.
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Fig. 5. 1V display [mm thi' automaric
splicer.

Fig. 6 shows two laser diodes. which
dille r only in their mechanical details. The
smaller diode on the left needs a separate
diode housing which would property align
and attach the laser 10 the fi ber . The larger
unit on the right comes with a short length
of optical fiber called a pigtail. It is already
aligned and attached 10 the diode body by
the manufacturer 10 provide maximum
light uunsfcr; you would simply splice the
end of the pigtail to the rest of your fi ber.

The connection between a laser and the
fi ber is inherently lossy, For example. the
lasers in Fig, 6. both made by f\.VA-COM.
are identical GaAIAs diodes (made of gal
lium. aluminum. and arsenic) which typi
cally output 7 milliwatts of light power at
approximately 830 run in the infrared
range. TIle pigtail is an all-glass 5WI25
graded index cable with a numerical aper
ture of 0.2. wbcse output is typically only
2 mW. Thus there is over 5 dB loss in the
connection.

Before we leave lascr diode sources. it is
a good idea to just mention safety. Al
though power levels of 2 or 7 milliwaus
seem trivial. they can nevertheless be ex
tremely dangerous because the beam is
concentrated into a very small area. If it
strikes your hand. you will not even feel it.
But if it should enter )'our eye and be fo
cused by the lens in your eye onto the back
of your eye. it can bum the retina and/or
optic nerve and cause permanent bli nd
ness . Infrared lasers are especially danger
ous because you cannot sec their beam and
may not even be aware that it is on. The
standard warning on many laser devices is
this: " Do not stare direc tly into the device
or view an operating laser at close range. If
viewing is required. the beam should only
be observed by reflection from a matte sur
face utilizing an image convener or b)' usc
of a suitable fluorescent screen:'

Radio Shackt-' sells an inexpensive
fl uorescent screen that can be used to de
tect infrared light. CCD image sensors of
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the type used in camcorders are also sensi
tive to infrared. and can be used to view
where a beam is going. But don't shine the
laser beam directly into the camcorder
lens. or you will bum the ceo sensor. In
fact. when optical fibers are used in short
lengths. uucnuarors in the form of dark fil 
lers have to he added to the line to prevent
the detector from being damaged.

Light detectors

At the far end of the fi ber. a detector is
used to sense the light and convert it hack
into an electrical signal.

The simplest detector is simply a diode.
When a diode is reverse-biased. only a
small amount of leakage current flows
through it. but when it is eXIX1sCtI to light.
the leakage current increases. This in
crease in current can then be amplilicd. An
ordinary diode. though. is much ton inelli
cicr n. especially at the low lighl levels
coming out of a liber. The light sensitivity
can be increased by modifying the diode.

One common pborodiodc used is the pin
diode. As the name indicates. the diode
consists of three layers-e-n P layer. an ln
trinsic semiconductor layer, and an N
layer. By properly doping the layers, the
sensitivity can be significantly increased.
An even more scnsin...-e diode is the ava
lanche diode. which relies on the ava
lanche effect to internally amplify its
response to light.

11 is also possible to use a photo-tran
sister; this is simply a small transistor in
a transparent case. Normally. a transistor
requi res a base current to conduct: other
wise there is just a small amount of leak
age current in the collector circuit. But
exposure to light produces charges in
the base. which then lets the transistor
conduct just as though there had been a
base currcn I. Phototransistors arc quite
sensitive. but not fast enough for high
bandwidth use.

Physically, detectors are packaged in
much the same ways as the LEOs and la
ser diodes intended for fiber optics. both
with and without pigtails. Some detec
tors also come with buill-in integrated
circuit amplifiers which simplify the
external circuitry.

Ccncluskm

There arc a few points we have omitted
in our discussion so far. One is this: What
kind of information is sent through fibers"?

Fig. 6. Semiconductor laser diodes.

The answer is: Everything. Most Iiber
optics applications today are for digital
data. Even when the information is ana
log. in most cases it is converted to digr
tal datu and then transmitted. There arc a
few instances where analog data is sent
through the fiber by gradually varying
the intensity of the light beam-s-cable
TV is a prime example- but even this is
likely to change to digital transmission
as prices drop further and the technology
improves. Digital TV is, a fter all. just
around the comer.

When discussing fiber op tic cables.
we have also assumed that the fibers arc
straight. so that once a ray en ters a cer
tain mode. it stays there. In reali ty. fi bers
bend around comers and obstructions:
cables hung on telephone poles will
hang down between supports. and then
have kinks at the point where they are at
tached 10 the pole. Even fi bers that look
straight have deflections that arc large
when compared with the wavelength of
light. Light rays there fore tend to change
modes inside a fi ber all the time. and this
docs increase the attenuation as well .IS

the dispersion.
This effect is actually increased by the

construction of fiber cables themselves.
Although a single strand of fiber might
be fa irly straight. strands that are em bed
ded in thicker cublcs often lie in helical
paths. They may be wound around a ccn
tral metal cable which gives the entire
assembly some strength. or they may lie
loose inside a hollow tube, so the glass
will not bend or break when the cab le is
heated and cooled.

One thing is certain- the last ten
years have seen great strides in optical
fl bers. The quality has shot up. and
price" have dropped. The result is that.
for many applications. optica l fibers arc
much preferable to copper wire . fl3



Make a Ten-to-One Probe
Troubleshooting shouldn 't be so much trouble.

Herb Foster AD4UA
3020 Pennsylvania Street

Melbourne FL 32904-9063

O
ne of the most useful items or
test equipme nt you can have in
your ham shack is a cathode ray

oscilloscope. more commonly called
simply a scope. Now and then your
scope, like any other piece o f equip
ment, willturn up not working properly.
Something has gone kerllooc y and you
fi nd yourself troubleshooting. You don' ,
have to go vcry far in tro ubleshoo ting
one of these devices 10 run headlong into
a problem. You' ll find it necessary 10

measure the voltages on the several pins
of the cathode ray lure (CRT) socket. In
a bench service scope some of these
voltages arc on the order of a couple of
thousand volts. There you have the prob
lem. The digital multimetcrs (D~M )

that most of us have on our workbe nches
generally wo n' , lest anything higher
than 1,000 volts DC. You' ll meet a s imi
lar problem if you need to dig into so me
linear amplifie rs.

Time was "hen a good analog-type
multimctcr had a separate j ack on the
panel labeled "+5,000:' You could put
the positive probe into this jack and
measure up to tha t level. Th is jack is

Ph oto A . The author 's completed ten- to-olle
probe.

rruxsmg on every modem DMM I' ve
seen. What to do, then. when you need
to measure. say. 2,O{X) volts?

You need a probe that will d ivide the
vol tage by a fac tor of ten. That's 200
volt s. and any Dr-.1~1 will read that
wit h no tro uble at a ll. Thi s presents a
new proble m. I' ve ne ver fo und a ten
to-one divider pro be on the market.
There arc pro bes ap lenty that d ivide by
a factor o f 100. TV tec hnici ans usc
'e m reg ularly. But 100-1 probes arc
generally ve ry large. and althoug h
they arc good fo r s lid ing under the
ultor on a TV CRT, they arc ve ry un
wie ldy fo r poking around in a bench
service scope . Ten-to-one probes just
aren 't there on the shelf. So I made one
myself. It was easy and inexpensive.
Yo u can do it, too.

In ma king a voltage-d ivid ing probe ,
the first thing 10 cons ider is the input im
pedance of your DM M. This is most of
ten 10 megohms in the DMMs in usc
today. Yours might he different. bu t it's
easily checked in the instruction boo k
tha t came with it. You'll wan t to have
90% of the voltage to be measured
dropped across your probe, and the
other 10% across your DMM. So. if
your DM M has an input impedance o f
10 megohms. you need a probe that
measures 90 mego hms.

Mo st any par ts supplie r will be
happy to se ll you a handfu l o f Hl
mego hm re sistors . Buy nine o f these in
the 1/2 wa lt s ize . Tad-solder them 10
gether in a long series c irc uit. and
measure the result. If your DMM
won ' t measure suc h a big res istance ,
and many o f them wo n' t, sec if it wi ll
measu re 20 megohms . If so, you c an
tackle the str ing in portions . If it won 't
even do twe nty megohms, you 'll need
to approach the problem from another
d irectio n.

Here we go

Find a place in some equipme nt you
have that will produce a voltage of
around 150 volts to 200 volts or so. The
actual voltage doesn' t mauer much j ust
as lo ng as it' s wi thin range of your
DMM, although in general. the higher
the voltage, the better. Let' s say that you
have a point that measures 150 VDC.
Let's call this the lest ci rcuit. Now co n
nect one e nd o f yo ur em bryonic pmhc
that is, the resistor string you just made,
to that point and the other end to your
DMM's positive j ack. Connect your
DMM 's negati ve jack to the test ci rcuit' s
ground . It goes wi thout saying tha t ex
Tr eml' caution should be used here since
everything will be exposed . The o ld ad 
age that you should keep o ne hand in
your poc ket is no! a had idea. Also, ma ke
all co nnect ions with clip leads if you
can. Then turn on the power into your
test circuit. Take your reading and tum
the test ci rcuit o rr.

You 'll have a string of nine re sistors
solde red together. One e nd wi ll be
con nec ted to your voltage so urce (I
li ke 10 use a lead o f about 24 inches
wit h a n insulated alligator clip on each
end). The o ther end will con nect to a
sim ilar lead that will plug into your
Dl\-1M. If you have exactly 90 mego
hms in your p ro be-to -he, your meter
will read 15 volts. M ost like ly, it won 't
read thi s figure. T his is where yo u
must start j uggli ng resis tor va lues until
you get the right readi ng .

Obviously, if your probe is over the
required 90 megohms, the meter will be
less than a ten th of the total resistance,
and will read less then a tenth o f the
voltage. You'll need to hring the probe
res istance down . By the same line of
reasoning, if you have less than 90
megohms in the probe, the meter will
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Plastic water line to fit over resistor siring

10 megohm resistors 10 make 90 mego hms total

Tip from
a meter
prod

01 02 03 04 0 5 0 6 07 RS 09 8,."""
plug

Fig. I. Ten -to-olle probe.

read higher than it should. It' s easy to re
duce the probe resistance by shunting
another resistor across one of the series
resistors. If the resistance must be in
creased. of course, you just add another
resistor of suitable value on the end of
the string. There's no cut-and-dried pro
cedure in this. Sometimes it will help
you get into the ballpark if you measure
several resistors and try to line up nine
of them that read very close to 10
megohms. Then you just use the well
known laws of series and parallel resis
tors until your DMM reads exactly one
tenth of the voltage obtained without
the divider probe in the circuit. In this
manner, keep juggling resistors until
you arri ve at the desired reading. In our
example that wi ll be 15 volts.

In actual practice, if you can get
about one-tenth of a volt under or over
your target figure, you 're close enough
for any practical use . II helps 10 re
member that a couple of resi stors in
paralle l will always read less than the
lower value of the two.

Having rea ched a satisfactory read
ing, turn off the test c ircuit and di scon
nect it from the probe you' re making .
Now you ' re ready to build [he Siring of
resistors into a real probe . Take the
string apart and remake it, th is time us
ing short leads betwee n resis tors and
using caut ion to avo id heating any
single resistor undul y. An y heat on a
given resi stor might drive its val ue up
and your probe wo n't read correctly
anymore. A good dodge here is to wrap
a damp cloth around the two resistors
that you're working on at an y given
moment, leaving enough room to get
your soldering iron in there. In thi s
manner, you can use some very short
connections and sti ll avoid heating
the body of the resistor. When you
are done, check the resu ltant string
agai n for the correct resistance. as you
did before. There might a little more
juggling to do to adjust for increased
resistance anywhere in the string.
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When all is A-OK, take a meter prohe
of any color and pull the probe tip out of
the handle. Connect one end of the resis
tor string to this tip. No w set it aside, put
on your plumber's hat, and take a trip to
your favorite hardware store.

Plumbers use the word "water line"
when speaking of the tubing that connects
the cold water supply 10 the flush tank of a
toilet. 1bcre is a type ofwater line made of
a gray plastic which is slightly flexible.
One end will be formed to enter into a fit
ting on the fl ush tan k and thc other end
will be straight. for use in a compression
fi tting. The size of this water line will vary.
Select one in the 3/8" size, of any convc
nient length. You'll want one somewhat
longer than the resistor string you have
waiting hack on your work bcncb. These
plastic water lines come in several d iffer
ent lengths. Just pick out one that's long
enough. The length of plastic tube I
needed was six inches. I bought one 20
inches long and cut the piece I nceded.

Back in your shop now, cut off the end
of the water line that has the shaped fitting
intended for connection to the toilet's llush
tank. This can be discarded. Next cut the
water line to a length a little longer than
your resistor string plus the prohc tip. This
will probably be about six to eight inches.

Solder a piece of red probe lead about
30 inches long 10 the other end of the resis
tor string. Pick out a good grade of lead
wire for this. bearing in mind that in use it
will be carrying a few thousand jolts. Uh,
that's volts!

Carefully slide your shortened water
line down over the resistor Siring and onto
the probe tip you attached to one end. It
should be an easy fit. using hand pressure,
10 get the probe tip into the water line.

The far end of the lead finishes in
whatever type of plug fils your DMM.
Mine takes a banana plug. A dab of sill
cone rubber or any suitable ce ment will
seal the rear end of the water line where
your red probe lead exits. A short length.
about an inch. of heal-shrink tubing
placed over the probe tip will serve to

insulate the tip somewhat, hold things
together nicely. and make a titl ing finish
for the end of the probe. It may he neces
sary (0 usc two to three sizes of shrink
tubing. carefully selected, because the
range of diameters from the rear of the
tip to the actual point is qu ite broad .
Whcn the sizes and length of the pieces
of tubing are selected and in place. you
can bring them all to a nice shri nk-fi t by
immersing the tip in a pan of boiling wa
ter for a few minutes to shrink the tub
ing. leaving a neal finish. When all the
cement is sci. and the water on the tip has
dried. the work is all done. Sec Photo A
for a view of how my probe looks.

O ne questi on that remains to be an 
swered : Whal vo ltage does it take to
punc ture through the probe lead and
a lso the water line? Most commer
cially-made probe wires have their
rated vol tage sta led clearly. Good
leads arc generall y at least fi ve vol ts.
Plumbers don 't generally e ncoun ter
suc h voltage s. and plas tic water line is
no t ra ted in this manner. Further, [lad
the equipme nt to make sud a test. I
can only say that l' ve used my probe
to check the focusin g voltage of C RTs
used in television sets, and this is
around SkV. At the same time, I ob
serve certain common-sense rules, such
as keeping one hand in my poc ket, and
making connections with alligator dips
on a dead circuit. and then turning on the
power to read the m ilage. If I must
handle the probe during the power-on
condition, I hold it by the water line,
since it seems to me il ought 10 have a
higher voltage rating than 5kY. I've
never been bitten yet. Anytime you work
with voltages in the kV range. use lots of
care. Truly. it is written: Electronic cook
ing is sometimes a slow process, and you
might sizzle in your own fa t for hours.

Put the completed probe in your
tool box and the next lime you need to
measure. say. 1.760 volts. you won' t
have to scratch your noggin and wonder
if that voltage is OK . You' ll know! fa



CRRR'S CORNER

A bit of a safety note

My recent columns o n sc ience
fairs and ham software have pro
duced a lot of E-mai l for me. Al
m ost all o f the so ft ware
comments were a hearty "amen!"
and I find thai qu ite satisfying.
One chap wrote to me and asked
what tools were available to write
Window s" so ft wa re (ha m or
otherwise). The tool thai I usc
IS Micro so f ts Visual Basic

Responses

•

enamel insulated wire aro und the
toroida l co re. A DPDT toggle
switch is used to select either zero
or 180 degree phasing for o ne
antenna input (the other input re
mains constant). A pair of " three
way" AC power switches can be
ganged together to form a 1)1'01'
switch with RF capability.

So what 's a "trifilar turn "?
Good question; see Fi R. 5 for the
answer. In trifilar windin g three
wires are kept parall el to each
other as they are wound on the
transfonner core . Although a lin
ear " rod" core is shown here . a
toroidal core can also he used.

An improvement in the trans
former can he made by using a
special tran..fonner called a hy
brid combiner transformer. Per
haps in the future ......e will examine
that subject as well.

J3,........

Both form s o f ph ased array
feed system sho wn in this article
cou ld in vo lve layin g coax ia l
cables alo ng the ground surface
or possibly e levated at levels
where pedestrians co uld strike
them. It is impo rtant that you
take whate ver steps are appro
pri ate in yo ur part icula r situu
t ion to ensu re the sa fety o f
peo ple passing throug h yo ur
prope rty. If (his means burying
the coax . then bury it.

••

• • +II

B
'"" ~ u
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extra coaxial li ne leng th . But
extra coax causes increased los s.
so the signal is not only not as
st ro ng as pred icted h ut the
patterns arc distorted somewhat.

Well. there is one linlc trick
that ' s a possible solu tio n: see
FiK. 3 . Here we see two ve rt ical
an te nnas spaced S apart ( for
most people. I suspect S will be
half wavelength. o r 492/FMHz).
A pair of ide ntical le ngth (L1
and L2) pieces of ident ical co
ax ial cable arc used to connect
the two vert icals to a phas ing
box. rcore tha i it' s not important
just ho w long those cables are,
but thai they be precisely, e x
actl y and really the same le ngth
as each orher. The phasing box
is. in tum. connected through a
th ird len gt h o f coax ( actua l
lengt h un important ) thai goes to

the receiver.
Ifthe phasing box is made swit

c hable, then both in-phase and
out-of-phase conditions can be
satisfied. Fi~ . J shows the circuit
for a phasing box that I' ve used .
The innards consist of a trans
former in ......hich three wind ings
are wound "trifilar" style on a to
roidal core. Almost any IIF band
toroid can be used. but I used the
Amidon Associates type T-50-2
( RED) o r type 1'-50-6 (YEL)
cores for this type of project . Use
fi fteen trifilar turns of # l~ AWG

FiK. 3. Configura/ion of (I!l tCIl IUIS

using phl/sing box.

•

the gain but also the abili ty to
controlt he di rect ion of thc ma in
lobes a nd null s (see " Autho r's
Kate" ).

So now you want to huild
your own s ing le- ba nd " ro ll
yo ur-ow n" ph ased ar ray an
tenna . You rush out to the Harry
and Harriet Ho meo wner DIY
ha rd wa re sto re and buy a n
a rmload o f a lumi n um tu bing
and go to work. Wh en nearl y
co mple ted. as you connect the
coaxial cable between the two
a n te nnas . yo u find tha t the
boo ks li e d to you : It ' s no t
possible to fini sh the job.

Well.. . le t's co nsider the case
where two verticals arc spaced
a half wavelength apart. The an
tennas arc spaced a ph ysical half
wa velength apart (~921F~tHz) ,

hut the coax must he an electri
c a l ha lf wave le ngt h (492V I
PI\1Hz). The d ifference between
the two lengths is the velocity
factor (V) of the coax ial cable.
which tends to be o n the order
of 0.66 or O.HO depend ing o n
the typ e of c able used . Thu s.
the c ab le wi ll a lw ays be too
sha n to reach between the an
te nna s. That's the c ritical fact
missin g in sto rie s abo ut the
ph ase d array.

Ov er the yea rs the re hav e
been se veral ways to solve thi s
problem. On e method uses two
different coax ial line s to the an
tennas from the rece iver. If o ne
is qua rter wa vele ng th and the
ot he r is t hree-quarte r wa ve
length (Fig. 2 ). then the required
phase shi ft is obtai ned by the

Why?

111- - - ' - --oil

Phased array antenna s (a t
least in one form) consist of a
pair ct vertlcals spaced X wave
le ngt h apart (u suall y a ha lf
wavelcngth j.Thcy can produce
a wonderful figu re-S pattern and
sho w gain over a dipole. FiJl: . 1
sho ws how a pair of verticals
spaced a half wavelength apart
react when fed in-phase and 180
degrees o ut-or-phase wit h each
other. In Fig.l (a ). lhe antennas
are fed in-pha se. so the two
main lobes are found at rig ht
angles to the line between the
two ante nnas. If the antennas are
fed 180 degrees out-or-phase .
o n the o the r hand , as in Fig.
I(h) , then the pattern flip s 90

degrees and is found alon g the
line uf centers between the two
antennas. I f yo u have a means
o f switching between 0 and 180
degree phasing, you nOI only get

Joseph J. Carr K4 1PV
P.O. Box 1099
Falls Church VA 22041

Phased verticals?
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Fig. I . Direction paturns for
fWO verticals a half wavelength
apart: (a) antell/illS in-phase
(0 °): (b) a f/lenna.\· out-of-phase
( 180 °).

-ee
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Fig. 2. One workable solution
using different coa x lengths,

J2,. .....

Pig. 4. Cirelli, ofphasing box,
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corporal io n , b y Ihe go vern
rncr u ( if yo u can't make it
in indu st ry ). or you teac h.
T hai ' S pari o f " the syste m."
T ho se jobs have o ne thing in
co m mo n : yo u' II nev er make
muc h mo ney. You ' ll never
k now freed o m.

T he re vo lution I' m preach.
Ing is self-ed ucatio n. Read ing
books an d learn ing. Gelling nOI
j ust good ar your work. hut one
of the best in Ihe world at it.
Bring ing lip a prize-winning
child . Gel to be an expert o n
more and more things and then
sian leaching and ins piring
o thers.

We need kid s in amateur ra
di o. So what nave yflll done
aboul thi s? Whal has your cl ub
done ? We need a mill io n new
young ham s. Ten m ill ion.

In my ed ito rials I've sug 
gcstcd ways 10 elim ina te the
dru g prob le m. 10 cut our priso n
COSIS by around 75q.. 10 c ut
sc hool costs by ar least 50%
an d enormously improve them.
to make college tui tion -free, 10

cut o ur medical costs by 80 %.
to get o ur government bureaus
to enthus ias t ically cui th em
se lves in half in three years,
and so o n. Hey, am 1 the o nly
one proposing so lutio ns 10 our
problems? Ho w about you? Do
your home work and see what
you can come up with . What
d id yo u think o f my pl an for
mak ing foreign aid into 11 profit
ce nter for the country ?

Give a 73 Magazine gift
subscription 10 the school

in your nctghbornood..

only $24.97.
P le ase call

l'IOO-274-7373.

KD6Cr\ U was kind enough
to send me a co py of a half
page art icle about hamming
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Help

the kids learn about the
wonderful world of ham
radio. Then we' Il have
the engineers we' ll need
for the next century here
in the USA.

any count ry in the world . We
have a huge drug prob le m. de
spi te the bill ions o f dollars
...... a srcd pretending 10 figh t it.
And these arc things tha t di
rcct l y affect everyone o f LI S.
O ur legal syste m is a joke.
Many of our judges are a joke.
Our food supply syste m is
maki ng us s ick, and so is o ur
public water supply. Our paper
" legal lender" is in th e hand s of
an int ern at ional co ns pi racy.

Ou r die t causes end less ca vi
ties whic h our dentist s fi ll wi th
mercury. Did yo u know thai in
a survey 96 % o f the multiple
sclerosis pauents were foun d to
have mercury po iso ning fro m
the ir fi lli ngs?

If you ' re like mo st A men
cans you' vc been so brain
washed in public school that
yo u have litt le initiat ive or mo
tivat ion to help yo urse lf. much
less want to he lp o thers. You
arc sedated with ball games,
sucoms. soaps. rock music. alec
hoi , tobacco. brainless movies.
and so on. When is the last t ime
you read a book and reall y
learned something? hs a heady
ex perience,

With mot ivati on there ' s al
mo st no thing you can' t do . You
can tak e up ho rseback rid ing
and become an e xpert rider.
You can leach yourself 10

write, to compose m us ic, to
sculpt. 10 pa int.

You can be totally healthy
and not have the slig htest
worry abo ut a heart a ttac k, a
stroke. cancer. and so o n. BUI
you' ll need 10 stan do ing your
homework . You 're not going 10
he heallhy if you keep on eat
ing the same o ld garbage and
d rinking c ity watc r. Th is wi ll
take at least 20 years o ff your
potential hea lthy li fe and prcb
abl y make your decl ining ye ars
hell.

Yo u co uld be making a ll the
money you want , but not if
you haven 't broken loose
from " the system." You prob
ably, l ike me, got suc ked into
going to college. Four expe n
s ive, was te d years. At least the
gove rn me nt pai d for my last
two years . T hat was pari 0 1
the ir pl an 10 keep mi ll ions 0 1

di scharged soldiers and sai lo rs
from suddenly being du mp
ed o n the employment market
when \\,WII ended.

College is great: you learn
very little , ha ve a great time for
fo ur years. and the n you' re
suited for employment in a large

Revolution!

governme nt, o ur school sys
te m, our medi cal syste m, and
so o n. My crie s of alarm are
just annoy ing to most people.
so I should shut up and go
along. I sho uld stop trying 10
gel people to live lo nger.
healthi er lives. I should shut up
about ho ..... 10 raise health ier.
br ighter children. Kid s arc
okay. as long as they' re not too
much troub le.

And I should sto p fre tting
about amateur radio losing its
futu re 10 co mme rcial interests.
with its po tential fo r growth
and a payb ack fo r the use of
our frequencies via a reborn
electronic s industry ignored by
the Leagu e and our ham cl ubs .

Rome was destroyed by two
thi ngs: the govern me nt deficit ,
which co llapsed the e mpire.
and the games wh ich ke pt the
peo ple so busy enjo ying the m
selves they ignored the
government's folly. Today we
arc far too involved with ball
ga mes, sitcoms and soaps to
part ic ipat e in our govern me nt.
So. through o ur neg lect we
have lawyers writ ing uur laws
fo r the ir bene fit . and our
j udges arc e x-lawye rs. Great
syslem .. . for lawyers.

If o ne of the many promised
millennial cataclysms doe sn' t
do us in . maybe our go vern
me nt will. T here ha ve been a
Siring o f e mpires do wn through
history: all have collapsed. and
none has e ver mad e a come
back. Look at the Egyptians 10
day! The Greeks ! The Ro mans !
T he Spani sh ! The Brili sh ! All
had world-dominating empi res
alone time.

NeueR SRV ou:
Conlinued Jrom page 53

SAY
you SAW

itin

73/

Yes. I'm preaching rcvol u
lion. No. nOI wit h terrorist ac
tivities or an armed insurrection.

Having vis ited mo st of the
major coun tries arou nd the
world . I can safe ly say that the
ll S is the pest o f a so rry lot.
But. o n th e ot he r hand . that's
no t sayi ng much. co nside ring
the majo r mi serie s we' re suf
fering . Our school system is
o ne of the worst in th e wo rld .
a great exa mple of socialis m
gone berserk. Our so-called
heal th-care indust ry is an inter
na tional shame, desp ite its as
tro no mical l$ I .5 tr illi on) cos t.
We ha ve the highe st percent age
of our populat io n in priso n of
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Fig. 5. Trif ilur winding scheme
for toroids ,

language. I cu rrent ly own VB 3.0
and VB -t o. and by the time you
read this will own VB 5.0. The
VB 5.0 version incl udes a tru e
native code co mpi ler so programs
written in that language will ex 
ccure about 20 times faster than
VB 3.0 or VB 4.0 programs. T his
feature should answ er the objec
tions of people. like producers of
antenna simulation and modeling
software. ..... ho compla in o f the
slowness of early VB edit ions for
com putatio n o f int ensiv e pro 
grams. If you plan 10 write so ft
ware fo r the ham market , the n
I rec om mend e ithe r VB -J .O
( for tho se who mu st wri te fo r
Windows 3. 1 environments) or
preferably VB 5.0.

The science fair art icle ge ner
ated several respo nses. I am heart
ened that the "etmcrtng'' ethic is
still a live and we ll amo ng hams.
Th e next ge neration will o nly be

as good as we make it.. . and ro le
models are what kids need. Be
sides. we migju generate a few
new licensees.

Author 's NOll': Other panerns
and di rectivities a re obtained
when different phasings arc used.
See the pattern charts created by
Brown prior 10 Wo rld ""o r II .
They are reprinted in The ARRL
Anrenna Handbook (mil' recent
edition). . fa



HOMING IN

The: one-piece configuration of
most homing sets makes them well
suited for sniffing in the brush. but
awkward for mobile usc . The
SupcrDF is the only one designed
to facili tate mot-ile usc by mount
ing the antenna set on an outside
rotating mast and locating the left
right indicator on the dashboard.

The sharp crossover indicalion of
a IDOA is much sharper than the
broad lobe of a beam. TDOAs arc
remarkably sensitive, bUIdon't ex
pect them to compere with yagrsor
quads when the signal is weak.
When signal reOections are severe.
ind icat ions will be less reliable.
but you can usually usc them suc
cessfully if you keep moving and
mentally average out the readings.

l ike Dopplcrs. llX)As give no
indication of signal amplitude.This
is an ad vantage when signal level
varies and means you don't need
an RF uucnuaror with yourTDOA.
But it also makes it more likely that
you will walk by or over the hid
den transmitter without realizing it.
TOOAs are also similar to Dopp1crs
in thai sensitivity and accuracy is
degraded when the target signal is
horizontally polarized.

Transmitter hunting is an ac
quired skill. i'\o RDF sct always
gives accurate unambiguous indi
cations an d leads you unerringly to
the target. The more you use your
equipment. the more you'l! under
stand its strong points and limita
tions. and the " luckier" you'll be.
For your fi rst e ffort, track down
the local repealer as if you don' t
know where it is.Tben get a friend
to d rive somewhere and trans
mit to )"ou while you try to locate
him or her.

After you've learned the basic
techniques , yo u' re ready to gel
compcuuvc-c-all in fu n, of course,
Arrange with you r dub to hold
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Photo A . Arrow Al/tenna ,\ItlNIS uw',ghN'f'tghr
arrow shaft elements screwed into u hollow
aluminum boom,

I \ \ \I ,::; '~ .:;.

\
.

sets" and "buzz boxes,"
they feature a pair of di
pole antennas separated
by a half wavelength or
less. a switching. device.
a receiver. and a left
right indicator such as a
zero-centeranalog meter
or a pair of LEOs mark
ed L EFI' and RIGHT.
Theyarc easy to use:Just
tum the unit to the left
when LEFT is indicated
and tum it to the right
when RlGIIT is irdicued
There will he a sharply defined
crossov er oruie indicator when the

unit points directly toward the
signal source.

The venerab le L-Per by L
Troll ies (illustrated last month) is
the most popular dual-dipole set
among hams who assbt the Civil
Air patrol and otter agencies track
ing aircraft Emergency Locator
Transmitters. The LcPcr uses a
switched-patte rn principle and in
cludes a huilt-in AM receiver. This
receiver can also be used to track
two-meter FM signals if crystallcd
for a signal 's frequency,

~tOM of the olher dual-antenna
RDF scts you wi ll encounter usc a
different principle called either nar
row aperture time-difference-of
arrival (fOOA ) or phase-from de
tection,depending on how you pre
fer to explain the physics. IDOA
sets arc favored by hams because
they are add-oris for existing VIIF
F~I receivers and can cover a wide
frequency runge.

The first TDOA RDF de vice
for ha m rad io was the Dou ble
Ducky hy DavidGeiser WA2ANU.
An improved version of it. called
the Simple Seeker, is detailed in
the ARRL Handbook. A mOA
design by Paul Boh rer W9DUU
in the l uly 1990 issue: o f 73 is
popular with ho me bu ilde rs.
Com mercial le ft -right TDOAs
include the SupcrDF SDF-2 by
SMG Engineering, the vector
Finder VF-1 42Q by Radio Engi
neers , and the Foxhound OF-I by
Ramsey Electronics. In my tests,
the SuperDF performed best: its
synchronous detector excelled in
suppressing the effects of voice
and ot her modulation on the reo
ceivcd signal. Avoid any bu zz box
that doe sn't have two vertical di
poles and a method of sensing left
versus right.

Dual-dipole ROPsetssuch as the
one in l'tsoto n arc popular in many
localities. Also called "homing

Antenna Company have clements
made from the sarre material used
in aluminum arrow shafts for ar
chers (Photo A ). These rods are
abou t half the weight of ordinary
tubular aluminum elements of the
So1.ITICdiameter. As a result Arrow's
antennas arc lightweight and easy
10 aim. mobile or ha nd-held.

Cubical quad antennas ha ve
about the same gain and directional
pattern as yagis of the same num
ber of elements and boom length.
Many mobi le Tchunrcrs prefer
quads because a vertically polarized
yagi is taller and more of a tree
«nagger. VHF quads arc easy to
build at home with just a few
dollars worth of ordi nary PVC
plumbing: parts and wire.Complete
plans for "strung wire" and "stiff
wire" quads arc in TRANSM fTTER
lIUN1 1NG: Radio Direction Find 

mg Simplified by f\. locll and Curlee.
This 32J-page illustrated text. here
after called "the "l-huru book," is
available at ham radio dealers and
73'!> Radio Bookshop.

If you don't want to build your
quad at home, consider the inex
pensive four-ele me nt two-meter
models from Cubcx Quad Anten
nas and AAE Bandmaster Enter
prises (illustrated last month). Both
feature Fihcrgl a.~TM spreaders with
arrow necks at the ends to hold el
ement wires. If you want to disas
semble yourantcnna between hunts
for storage and transport. it's easy
to do so and equall y ca~y to put it
back together again.

Last month's "Homing In" ex
plained why adjustable polarization
ofyagisand quads is important. and
how to achieve it. I also covered
Doppler ROP sets, their good and
bad po ints. and what sources are
available for purchasers and home
builders. Finally, Idescribed simple
techniques for getting bearings
when you get out of your car to
"sniff" (dose in on foot}, includ
ing offset ancnuators and tracking
on the third harmonic.

Buzz boxes, a sniffing
alternative

Radio Direction Finding

Apparently 100 isn 't my lucky
number.After 99 seccessfulcolumn
submissions. the first section oflus t
mo nth 's " Homing In" never made

it from my computer to 73 's.

Let's fi l l in the missing informa
lion. "Homing In" for ~fay was the
first o f a two-pan series describing
Inc wide variety of tools available
for radio direction findmg (RDF).
Most arc quite inexpensive and
make uscof receiversthal you prco
aNy have already.Two meters is the
most popular band for RDF activi
ties. so thai is 1I~ focus. Most of
these techniques can he adapted 10
tbe 223. 440 and 121Xl MHI hands.
They are not suitable for bands be
low 60 Mllz. however. That's a
topic for another lime.

Getting started with the
right tools

Beams track the weak ones

Joe Moe ll P.E. KOOV
P.O. Box 2508
Fullertoo CA 92633

Directional antennas are easy for
everyone to undc:Nand and usc. We
al i leamcd at an carly age to point a

rooftop TV antenna at the TV
station's tower for the best picture.
Today's kids arc learning how to
aim a satcl lite dish in the same man
ner. !\1ohile RDF with a beam an
tenna is JUSI as easy and intuitive.
Anold two-merer yagi from the flea
market may be all you need to get
started.

A s imple two-eleme nt beam
(driven clement and refl ector) is
sometimes adequate, but most JTl()

bile T-humers prefer three- or four
e lement model s because th e ir
forward lobes are much sharpe r.
You will use the forward lobe as
your direction indication most of
theti~ the nulls in back
because sensitivity and accuracy
are best ill the forward d irection.

Two companies make yagis that
are particularly well suited to mo
bile ROE All models from Swiech
Communication Systems arc rug
ged and. have a fl at black anodized
fin ish. This makes them "stealthy"
for night hunts; you will gel fc ....cr
stares an d int erru ption s from
passers-by, Yag is from Arrow



Fool 'em with Mother
Nature

somehidden transmitter hunts.Tbe
fi rst few should be easy so that ev
eryone is successful and encour
aged. The signal should he strung
and the transmitter should be in
plain sight. perhaps in the parking
101 of a restaurant or at a table in a
city park.

with time, hunts will get more
challenging ,IS the skills of hunters
and hiders increase. You will prob
ably want to dc..eiop some rules to
even the match between hiders and
hunters. Some groups arc strict
about the hidden T s antenna p0

larizntion. power variations, and
nearnessto paved roads.Qlhcrs say,
in effect, "Anything goes!"

Some clubs like to run the hunt
like a rally. requiring the winner to
have lowest mileage fromthecom
mon starting point to the end.They
say it discourages reckless driving,
encourages careful triangulation,
and evens out the competition.
Sometimes the last team in is the
winner, prolonging the suspense.

Othergroups useelapsedtime as
the winningcriterion.They say that
time is ofessence in ajammer hunt
or search-and-rescue operation, so
hunters must learn to fi nd transmit
tcrs fasr. Furthermore, in a time hunt
there is no need to worry about the
accuracy ofcompetitors odometer
calihrations. In a few places, the
hider sets the rules and they are
differe nt for every hunt.

In some urcas. hunts for mul
tiple transmitters arc common. In
others, one well-concealed rig is
enough. Most of the time it's ev
ery team for itself, hut in a few
towns there arecooperative hunts
on repeaters where bearings from
base stations arc welcome. For
lots of suggestions about organiz
ing T-hums and making rules for
them, see the T-hunt book.

Photo R. lgor Krivosheev UWOCZ learns
hull' to U5I! U SuperDF dual-antenna set by
BMG Engineering as he prepares for an
international-style radio-orienteering cumest

in Portland, Oregon,

Culex Quad Antennas
2761Saturn SI. linit E
Brea CA 92821
(714) 577·9009

Swiec h Communication Systems
12218 Greentree Road
Poway CA 92064
(619) 748-0708

Ramsey Electronics
793 Canning Parkway
Vietor NY I~S64

(716) 924....560

Radio Engineers
79m Engineer Road. Suite 102
San Diego CA92 111
(619) 565-1319

L-Tronics
5546 Cathedral Oaks Road
Santa Barbara CA 93111
(805) 967....859

Arrow Antenna
1803 S. Greeley IIighway #B
Cheyenne WY 82(X)7
(307) 638-2369

AAE Bandmaster Enterprises
3164 Cahaha Heights Road
Burningham AL 35243
(205) 970-0622

B~IG Engineering
9935 Garihaldi Avenue
Temple City CA 91780
(818) 285-6963

This month's RDF resources

me ssage or writc to the ad 
dress at the beginn ing of thi s
article. Next time you' re surf
ing the World Wide Web, he
sure to visit the " Homing In"
s ite [h ltp :/l rn embcrs.aol .co m/
ho mingi n/ ). Don ' t forgc t the
trailing forward slash.

could drive and park on
top of the transmitter,"
Bob wrote. "II went into
a switchh nx tha t sc
leered one of e ight an
tennas spaced over an
area of about 200 by 200
feel. The antennas were
AWG #30 green magnet
wire that came out of the
ground and tangled into
a convenien t bush or
tree trunk. The antennas
were scanned at a 1.25
Hz rate. Transmissions
were twelve seconds long every
40 seconds, so each antenna was
on about one and a half times per
transmission.

..It took 800 feet of coax in
all ," WB6JPI continued. "The
eight antennas were simply not
visible, even if you kne w where
to look. 11 was my intention that
some hunters would camp there.
II is a really pretty place and the
view is dramatic. Rut the div er
sion to the eastern end and hav
ing to creep up the terrible mad
made the timing such thai no
one stayed. At least I don "t think
they did.

"The two other transm itters
we re 'throw -outs ' a lo ng the
trai l. One was lea ning on a tree
about 10 feel off the road and
about four feet beneat h it. The
other was located on top of a hill
about two hundred Feet from an
even more difficult spur off the
trail. It was 2.17 miles from the
first T, but took ahout an hou r
to get there."

Bob's tongue-in-cheek wri te
up on the southern California T
hun t Web site rel ates tales of
three-foot-deep Jeep-swallowing
washouts. large rocks (one three
feet indiameter), four-foot humps
and a couple of full-fledged land
slides. "Don Lewis KF6GQ told
me via E-mail that it took. him six
hours to go up and hack down."
says WB6JPI. "After my five trips
for planning setup, and observa
tion, I got it down to four and a
half hours. It helps if you know
you can do it without falli ng off
the cl iff. Luckily, I don't win
very many hunts or none of us
wou ld have any veh icl es or
equi pment left: '

Do you have an unusual T
hunt story fo r " Ho ming In"
readers? Drop me an E-mail

the rig to a tree. Somehow he at
tacbcd the center conductor 10 the
tree, about six inches belo w
ground level."

On a hunt like that, even a be
ginner can fi gure out that the sig
nal is coming from the forest, but
once there, who would suspect it' s
coming from a tree? "T o my sur
prise . the sniffers detec ted qu ite
a strong signal coming directly
from it," Bud wrote. " , was taught
to believe that trees don't radiate.
So much for that: ' The zu-mmutc
videotape of T-huntcrs inspecting
and re-inspecting the tree made
for a great program at the next
radio d ub meeting in Titusv-ille.

Two-meterT-hunting has taken
place here in southern California
for decades, and some T-hunters
have been participating since al
most the beginning. These veter
ans want to do more than just find
a ham sitting in his car at the end
of a stree t. Some of our ev·ening
hunts involve several transmitters
and the boundaries extend over
forty miles in some directions
from the start. T he mont hly
"ell-day hunts" usually have no
boundaries at all, except for the
US border. They start Saturday
morning and sometimes aren' t
over until Sunday evening.

Many all-day hunts take place
along mountain trails and desert
washes, making four-wheel drive
a desired feature in your T-hum
vehicle. Agood example of a typi
cal all-day hunt was February's
event.when longtime T-hunter Bob
ThornburgWB6JPIput three trans
miners along theSanSevaine Truck
Trail. This road, if you can call it
thai, meanders for 26 miles through
the mountains of the San Bernar
dino National Forest, beginning
in Alta Lorna, 35 miles east of
downtown Los Angeles.

The Forest Service gate onto
the road from Alta Lorna was

The great attraction of T-hunt- open, but the gate at the eastern
ing is that when you set out on a end was locked tight. Bob turned
hunt, you never know where you on the easternmost transmitter a
will end up, and you never know half hour early, and it was the only
what yo u' ll find there. In an one on for the first hour. He
E-mail message last fall , Bud wanted to draw the hunters east
Hughes K4CWG of Titusville, so they would fi nd the locked gate
Florida, described how l ohn and then have to drive all the way
Munsey KB 3GK used an antenna back through the flatlands to the
that was visible , hUI invi sible: Alta Lorna end.
"lohn dug a hole and buried the The main T ran 30 watts and
transm itte r. then ran the coax was located in the middle of the
underground about 15 feet from Joe Elliot Campground. " You
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If you have two different radios
ycuu only need one charger to
accomodate both radios. Now by
simply switching the switch to the
left or right. you can determine
which charging cup to activate.

MasterCharger"la+la
EJectricaIIy kIer .ticaI to MasterOwger J

FOR THE
MONTH OF JUNE

Replacement
Batteries

Look for July's
Special of the Month

MONTHLY DISCqUNTS
APPlICABLE TO END USCRSQNlY

on ALL

By simply changing adaptor cups. the
MasterCharger will charge any Yaesu,
Motorola. Icom. Kenw ood. Alinco, etc.

2-Way Radio Battery

BUY DIRECT FROM US, THE MANUFACTURER
-=-=--::--::::-- ----:- -,

MasterCharger'"
\ '

NYS resider1ts add 8 .S,*,
sales tall. Add $4.00 for
pottage and shpping.

Prices anct specifications subject 10 CNnqe without notice

W & W ASSOCIATES
800 South Broadway. Hicksville. NY 1180 I

In U.S.A & Canada Call Toll Free 800-221-0732
In NY State Can 15161 942-0011 • Fax (516) 942-1944

World Wide Distributorships Available. Please Inquire

.....,."
THE U.S.A.

M"O.OOO
''''. c.oTALJ)Q

.....0 ""'CI U I T

CIRCLE 191 ON READER SERVICE CARD
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Number 74 on your Feedback card

PROPR6RTION SUN MON

JUNE 1997
r UE WED THU FAI SAT

1 G 2 G 3 G 4 G 5 G 6 G 7 G

EASTERN UNITED STATES TO:

21F

14 F-P13 F12 F

20 meters

80- 160 meters

lon g -s kip open ings on nort h
south paths across the eq uator are
expected on Good (G ) days.

30-40 meters

Co nsistent nighttime OX to all
part s o f the world is expected
from sunset to sunrise. with pos
sible exce pt ion of poor reception
due to high static levels duri ng
thunderstorm act ivity. Short-skip
o pe nin gs averagin g 500 mile s
du ri ng the dayt ime and 1,500
miles at night are anticipated.

OX to all parts o f the world can
be ex pected on this band fro m
su nrise to sunse t on Good (G )
days, with peak cond itions lI SU

ally oc curr ing a few hours alter
sunrise. and aga in in the late af
rcmoon. Short -sk ip to 2,000 miles
or so may be expected as well.

Nighuimc OX on SO and 160
can he fair this mon th . with the
exce ption o f high noise levels on

bot h ha nds fro m thunderstorms.
Daytime short -ski p of a few hun
dred mi les is poss ible on SO hut
not on 160. Short-skip propaga
tion is expected at night on each
band and ou ght to he fair out
to perha ps IA OO mile s or so,
although limited by QRN. fa

25 G·F 26 F-P 27 P·F 28 F24 G

17 VP 18 VP-P 19 P-F 20 F

10 G-F 11 F9 G-F

22 F·G 23 G

8 G

29 F·G 30 F-G

15 P-VP 16 VP

Band-by-band propagation
th is month

the first week or so of the month
and again belween the 22 nd and
25th . As I write these words, the
lOcm so lar n ux re mains at very
low levels, and that. coupled with
seasonal lows. doesn 't provide
much hope for June DX.

There is always a "however"
coupled with pro pagat ion report
ing-sort of an escape route by
wh ich forecasters can occasion
all y avoid tar-and-feathering by
DXers-c-and that is the very low
sunspot and so lar nu x act ivity it
self. During high sunspot acriv
ity at the peak of a so lar cycle.
Good (G) days and Poor (Pl or
Very Poor (VP) predictions arc
usually fairly accurate: but dur
ing the bo ttom o r an old sunspot
cyc le and begin ning ofanew one
where we are right now, mag netic
f ie ld and io nosphe ric d istur
bances o n Earth. caused hy pes
si b!c solar flare s or ot her solar
distu rbances, can often j ump-start
HF propagati on. and cert ain ly
boost VHF propagation .

So. gloomy as those mid-June
days appear to he, don' t ever rai l II I

keep listening on your favorite OX
l-an ds. because pleasant surprises
occur whe n least expected Moni
tor WWV carefully at all times.

Frequent short-s kip openings
to 1,500 miles an d occasio nal

10-12 meters

O ccasional intense sporad ic
E propagut ion may prov ide open
ings to 2,000 miles or more , whi le
frequent short-skip openings out
to 1,000 miles or so can occur on
Good (G) days.

15-17 meters

four-day period may be delayed
II fe w days past the predicted
times on our chart, it will he nest
to keep an car tuned 10 WW V
if. indee d. you will be able to hear
ir-e-dur ing the forecas t period.

A lthough in Ju ne the Earth is
farther from the sun than it is in
Dece mbe r, the no rthern hemi 
sphere Is-tilted toward the sun,
which gives rise to the expected
do ldrums on the HF bands. so
plan to do your operat ing during

GMT: 00 02 M 00 O. to " " 16 18 20 22
ALASKA 20 20
ARGENTINA 15 15 15 15 15
AUSTRALIA 40 20 20 15 15
CANAL ZONE 20 40 40 40 40 20 15 15 15 15 20
ENGLAND 40 40 40 20 20 20 21J
HAWAII 20 40 40 20 20 15
INDIA 20 20
JAPAN 20 20
MEXICO 40 40 40 40 21J 15 15 15 15
PHili PPINES 20 20
PUERTO RICO 40 40 40 20 15 15 15 15
RUSSIA (C.I.S.) 20 20
SOUTH AFRICA 15 15 15
WEST COAST .0 80 40 40 40 20 20 20

ALASKA 20 20 15

ARGENTINA 15 15 15

AUSTRALIA 15 20 40 20 20 15

CANAL ZONE 20 20 40 40 40 40 15 15 15 20

ENGLAND 40 40 20 20 20 20 .
HAWAII 15 20 20 20 40 40 40 15

INDIA 20 20

JAPAN 20 20
MEXICO 20 20 40 40 40 40 15 15 15 20
PHILIPPINES 21J 20

PUERTO RICO 20 40 40 40 40 15 15 15 20
RUSSIA .LC.I.S. 20 20. .

SOUTH AFRICA

CENTRAL UNITED STATES TO:

Hon hoy! II looks like the pe
riod between Ju ne 15th and tRlh
may be very exciting indeed! In
particu lar. the 16th and 17th look
terrihl e from the stan d point of
high HF signal ahsorptio n (el
ev at ed A p and Bk va lue s as
reported by WWV), and an ac
tive magnetic field reaching storm
leve ls at t imes. Although the

Jim Gray W 1XU
210 Chateau Circle
Payson AZ 85541

ALASKA

ARGENTINA 40 15
AUSTRALIA 20 20 40

CANAL ZONE 20 20 20 21J 20 15
ENGLA ND 20 20

HAWAII 15 20 20 40 40 40 40 15
INDIA 20 20
JAPAN 20 20 20 40 40 40 20 20
MEXICO 20 20 20 20 20 15
PHiliPPINES 15 40 20

PUERTO RICO 20 20 20 20 20 20 15

RUSSIA C.I.S. 20

SOUTH AFRICA 15 15

EAST COAST 80 80 40 40 40 40 20 20 20
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Photo ,\. Letters and /:H./l'laxes arrived daily f rom all over the country
mul ,JijJnell l parts of the globe, lf was rery exciting!

NumbM 75 on your Feedback cMd

HRMS WITH CLRSS -

so ph is t ic a te d re search tech 
tuq ue s they had le arned in rad io
class. I was ve ry proud o f them.

The large pape r map o f the
United State s was a litt le easier
to co ntrol becau se I ins isted the
k id s use c rayons a nd magi c
markers instead of paint. T hey
were c reative e nough to figure
o ut themselves that as the dead
line drew near, it was acceptable
10 draw a sma ll illustration. or
to write in the names of the grain
or spice they were unab le to lo
cate . Hy the time we were at the
end of this project . we had man
aged to fill in 90% o f the globe
and map wit h actual subs ta nces.

Every time we do this geog
raphy activity. my students have
fun makin g up puns to tell other
hams o n the ai r. They would tell
other o perators that they were
engaged in a ve ry "tas te fu l" ge
og raphy project ; o r that the ir
teacher was gi ving them so me
"food fo r thought. "

T he ch ildre n d efini te ly be
co me more world ly when im
mcrscd in these fun geography
le ssons that arc a natural out
co me o f speaking o n the radio.
The world is indeed becoming
small er. and ham radio is the
perfect tool to bring the world
into the classroom. If you haw
had success incorpora ting ham
rad io with geog raphy and/or so
c ial s tud ies lessons, please write
to me so we can sho wcase your
work and share the good ideas
with othe r inst ructors. fa

-
• -

.... ... ....-

to look up fact s in so me yucky
textbook ."

I thought that my Hall oween
pu mpki n-glohe proj ect created
a mess in my room , especially
when the painted pum pkins be
gan to decompose. The mess in
volved with the papler-macbe

Photo 8 . 1. 10 R: Jordan KB1P YS, Carole W81MGP, RelltY KH1QMR.

pu t t he p u m pk in project 10
shame . I de finitel y suggest that
you get your cleanup sq uad we ll
org anized befo re you atte mpt
this one. I was stepping on peas
and seeds fo r week s.

I eve ntually wound up brea k
ing up each class into teams . I
appointed a glue sq uad respon
sible for the neat g luing o f the
grains, spices, and food sam ples
on the g lobe and o n the fl oor
map. A nother tea m was respon
sible for the proper labeling and
storing o f the perishable ite ms.
I did cl ass lessons for all the stu
dent s to ve rify the accuracy o f
the items we were col lecting. Ry
the end o f the third week. our
ham shack looked like the inside
of a food warehouse ,

Because o f previou s lessons
we ' ve had in ham rad io cl a ss.
my 7th and 8th grade rs kn ew
about writin g to fo reign embas
sies to get more info rmation. It
was gratifying (U see so me of
la st year's l ice nse d young ste rs
so at ease wit h so me of the more

"I was stepping on peas and seeds for
weeks. "

than happy to help the ch ild re n
locate specific spices and grains
that represe nted the area o n the
globe they had co me from- and
it' s always a goo d idea to in 
cl ude you r students ' parent s in
a project whe nev er you can. It ' s
the ed ucatio nally smart thing to

do. It al so doe sn ' t hurt tha t
you"I l be ga in ing suppo rt for
your rad io program.

Of cou rse. the o bvious re 
source we also turned to was the
rad io. Whenever we made a con
tact with a c itize n of a region
that we still needed he lp with.
the childre n would interview the
ham rad io o perator and enlist his
hel p, As is always the case , the
ha ms we co ntac te d were de 
lighted to hel p out. They we re
suppo rt ive o f the project whe n
t he c h ild re n ex plained what
they we re do ing in class. The
sc hool's mail room soon became
flooded with interesting packages

and lett ers fro m all parts of the
wo rl d. St ude nts wo u ld st ic k
their head s into my room each
morning to sec what had arrived
that day in the mail fo r them. It
was a ve ry e xc iti ng period .

I knew I was o n the right track
w ith thi s p roject wh en o ne
young girl said to me . " lr's a 101
more fun to ta lk d irectly to
someone to get information than

I
•

.... .. rtl{, •
, -"-

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 1 03 1 ooסס-3

Food for thought

Any reacher who is using ham
radio in the cl assroom as a mo
ti vation into the other cu rricu
lum areas knows that some of
the best lessons can he lied true
th e socia l s tudie s p ro gram .
About o nce every IWo years I
lake a deep breath and let my
6th. 7th, and 8th grade radio stu
de nt s do t he fa mo us " foo ds
project.' l ts such a g reat radio/
geogra phy exe rc ise that I put up
with the me ss it tend s to

create ,
The la st t ime I did this. the 81h

g rade decided 10 make a papie r
msche globe which they would
fill in wit h foods. spices. and
grains ind igenous to each area
we contacted . The o ther two
grades we nt out and got a roll
of b ro wn b u tc he r pa per and
d rew a large map o f the Uni ted
Sta tes on it. Their plan was 10
fill in major regions of the coun
try we had contacted o n the air
with she appropriate foodstu ffs.

Since man y o f the children in
my classes come from fa mili es
that have se ttled in State n Is
land , New York . from ot he r
co untrie s. we dec ide d to use
the ir ow n famili es as a major
resource . The pare nts were more
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automated sessions to log onto the
BBS and ge t your mail and search
for predetermined bull etin head 
ers and whe n it has done its chores
it logs o ff with the mail and bul
letins all neatl y pigeonholed. It is
a neat piece o f work thilt doc s the
job o n packet the way you tell it
to . See P hoto A.

For the keep-it-basic operators.
there is a small and ve ry easy
to u se DOS prog ram free for
the download . I fou nd it in th e
Hamnet library on Compugerve.
It is Packco m and the zipped ver
sion is a litt le less th an 60K, Af
ter downloading and unzipping .
the program only tak es up about
l 25K on your hard drive-and I
found it will run under Windows.
so you ca n ru n it without ex iting
10 DO S.

I didn't rime the process. hut I
be lieve I spe nt a total of 20 min
utes gett ing the program set up
and connected to my loc al POBS.
The program was wri tten in 1987
by Jim WB4ZJV. It has a few bells
and whistles and they are j ust the
ri ght combination. T here is an
alarm so und when it connects
and a tone when di sconnect is
s ignaled.

The program parameters are a
snap to set. It has on-line help. but
the program is intuitive enough
that you may never need to bring
up the help. P hoto B shows my
first con nec tio n to the local
PBBS.

If you go afte r this program
from the Compuserve libraries . il
is in Hamnet. Library 9. and it is
named " PAC KCO.Zr ....hich is
the only hint o f error I found.
Something must have gone wrung

?'Wbat?
cmd c IXbbs
... COtNECTED to CCBBS
{MSYS- 1 19·BFMHlIl
HdloJack. wecoroe toN7NPEI · l 's MSYS BBS in Carson City
Enlel" CCfnml.nd A,B,C D,G .H.I.J.K.LM.N'p,R,S,T,U,V.W.x,y.? .;>

_ Key Boortl !r.p\t (LQ-./E MCOE) --j
ecees
Occctt,
eeees

Photo B . Packcom screen, with split operation,

that runs under Windowsc and it
can he downloaded from a num
ber of s ites. I downloaded it from
Compus erve. wh ich o ften makes
a better connectio n than some
Internet routes and is therefore
quicker (under 15 mi nutes with a
14.4 bps modem).

Tbe file name is WL\lP6 IO.ZIP:
the re a re earl ie r ve rston s that
w ill be o n some o f the serve rs. I
unwitt ingly fou nd an earlie r ver
s io n in the CompuServe library
an d it d idn ' t download. Lu ck y
d ay - the head er was there but
no file . It forced me to find the
co rrect file . which can also he
do wn load ed from th e TAPR
we bsi te .

T he autho r, Roger G4lDE. has
apparently not been demand ing
payment for the use o f the pro
gra m. hut since he found some
of the shareware merchants had
be en c ha rg ing fo r it. he ha s
req uested tha t we co ns ider regis
tering t he p ro gram for £ I 0
(ten pounds) UK- I think th at
translat es to less than $20 US.
Yes. it is wri tten in Li ncolnshire
and yo u will get a little flavor o f
Bruish wit .... hen you re ad the
on-line documentation.

Between the " Read ~Je " file
and the "Help" file.jhere is ample
information to get it up and run
ning-ma ybe because the autho r
readi ly admits that my PK·232
can be d ifficult to communicate
with by way o f hi s software: it
was another program I had to get
very close to be fore I got all its
duc ks in a row.

Once it began to play. it played
very well , Some o f its s trong
point s are that you c an h ave

•

••

,. ;

_.

Some alternatives

with my system. but I have had
to do a few logic sessions w ith it
to look into the mind o f the pro
gram mer who wrote it. After any
of those sessions. I have always
had 10 ad mit to myself that the
programmer was a ham and he
really wanted e verything to work
for us. One o f the reasons I have
that program is because I hav e the
AEA PK-232MBX and it seemed
logical to use software from the
same suppl ier.

Kant ronic s and ~I FJ supply
some of the standard widely-ad 
verused equipment in use by a
vast number of hams, Some of
you will simply want an c lcmcn
tary packet stat io n. T here are
some good deals for you as well.

M y fir st pac ket s ta t io n was
built around an f\1FJ -1270 with a
Commodore 64 . T he soft ware
furn ished with the MFJ was ad
equate . I fou nd some that per
formed more to my liking an d the
whole setup cost me le ss than
$200. I sti ll have that equi pment
and put it to use in another loca
tion for a year or so. For bare
hones pac ket. MFJ can get yo u
going for a modest price.

If you should happen to acquire
a bargain Terminal Node Control
ler that has no software. there are
a numbcrof good programs avail

able at the rig ht price. Winpack
is a packet-dedicated program

f d ~ !I!_I AcIIo" 0,110" S<ripl~ :tOll'

~~I5J)Jll;:l't~

Last month I talked aho ut us
ing your software and your packet
station to connect with your local
ham DDS and promised I wou ld
give some hints about ge lling up
and run ning.

When we. as hams. see some
thing we want to do. we persevere
until we succeed. The paths we
take. though. are almost as differ
ent as finge rp rints. Some hams
like to re ally ge t to know their
equipment and enjoy home-brew
ing c"ery pan of it they can. O ther
hams ceresr reinventing rbe wheel
and simply want to get on with
the show. Cost is often a decid
ing factor. There is someth ing fur
sale on every comer for the digi
tal modes and your decision of
what to get is pe rsonal. Not aU
hams have equal tastes.

There is a place and a product
for everybody and I will cover as
muc h territory as I can, I me n
tioned that I was usin g one of the
co mme rci a l product s (AEA·s
PPW IN ) la st month , T hat is a
do-everything style o f program
that was easy to ge t lip and run
ning. but. sadly. AEA is no longer
with us.

Thou gh it is easy to get started.
if you ne ed to do so me spe cial
configuring. you may find a few
hurdles in your wa y. I haven' t

found an insurmountable proble m

THE 0,6ITRL PORT

, ~A

" ox.a
- ~ECTJ:' ... COllIS
11IS1'll-t . '~_ISI

""'110 JMo• • """1..- ... .........- , •• "'I'll IllS • • Car_ Ci t<,
g"ter _ ... : /l ,I , C ,' .~ ,II .I .J •• ,L ,",".P",S, f.U. U.ll, Jl. Y,?, .}

J ack Heller KB7NO
712 Highla nd Street
Carson City NV 89703

Numbl!r 76 on your Fl!I!dbOlclc cllrd

PhotoA. Winpack COII1/f'Clf'd to my local PBBS. showing the welcoming
text and tist ofcommands .
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World 's Fastest
Code Course

Cold Fusion Journal

How to Generate $1
Million In Extra Sales_

Phone 800-214-7373 or 1J03-92-t-00511.
FA.\: 603-92-1-8.613. or see ord...,. form
011 pare 88 for <>'den oc lIIl'or1ul....

T ry a l j -i ssuc subscript ion for
$50. This is going to be one o f
the largest indust ries in the
world in a fe w years, and the
ground l100r is sl ill open.
Order CF Jou r nal

The old, hard wa y. to lea rn the
code is 10 sta rt slow and gradu
a lly speed up. In that d irection
lies madness. The Blitz Method
is 10 sta rt at 13 o r 20 wpm im
mediately. Yes. tapes are avail
able 10 help. Usc T-5 to learn
the characters. T· 13 will get
your General t icke t wit h a few
hours work. T-~O di tto fo r E x
tra . The rapes are $7 each and
are as na sty a:'> Wayne could
mal-e them.
Order FF C ode Cou rse

In this video Wayne e xpla ins
ho ..... a lmost any comp any can'
generate lots mo re sales using
PR instead of advertising,
team the sec re ts o f how to
write and get your PR releases
published. Learn how 10 ge t
product reviews wh ich arc pure
gold for sa les. N OI one co m
pany in the ham indust ry is tak
ing full advantage o f the power
o f PRo This is something most
ad agencies know little about.
The video is a paltry $39 .95.
Order $ 0 11\.1 Video

crashing the ir rad ios in to school
houses. I am nol trying to show
how silly the FCC looks. bur l alii

trying 10 show how they haw bent
over backwards a ll through the
ye ars in t ry ing to plea se the
A RRL. More people are killed by
private planes than by radios each
year. so the re is no rational way
to j ustify the fac t that a test fo r
amateur rad io is more difficult than
a pilot 's test. And then for the FCC
to require proficiency in Morse
code on top of it is on the border of
asmmiiy if not insanity. fa

pass.
U you pass and get your license

you are still no t really cons idered a
ha m unle ss yo u can use Morse
code. Most amateurs want the Gen
era l class license . That means SO
questions of wh ich you must ge t 60
correct and do 13 wpm of code.
That 60 is 50% more tha n the 40
req uired for a pilot' s license , not 10

mention the Morse code which
many inte llige nt people can not
master. Th ere arc doctors.tawyers.
enginee rsand people from all wall-s
of life who can not. I!-e t a handle on
it. It is something thai you just haw
to have a knack for. It is not e ven a
technology-c-it ' s a psycho-motor
skill .....hich is o utda ted and no
longer needed The code require
ment has bee n dmppc.'d by the US
Army. Navy. and Coast Guard. as
well as others, but the I'CC. in try
ing to please a m inority group
l- JXlwn as theARRL (which is com
posed o f only 23<.f. o f the radio
amateurs in thi s country ). requires
code proficiency for you to get a
decentlicense.

I guess the reason th at the ama
teur re st is more d ifficult than
the pil o t' s res t is becau se the
FCC doe-sn't want the hams to be
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gi ft ed (and hopefully innovat ive]

use rs for which it was intended.
Wnh pieces o f our bands being
slowly whiulcd away for usc by
other services we should be look
ing for- everypossible way 10 anract
tec hnica lly mot ivated newcomers
to our hohby and to findi ng ncw
ways to reestablish ourselves as a
true SCT\'K.-e. to oursc hes and to our
communities and nation

Boyd Ca ntr ell KC7J UZ, Al
bany O R, ~tost rad io am ateurs are
nol aware of the fact that the writ 
ten test for thei r license is more dif
ficu lt th an th e- wri tten test for a
Private Pilot's Lice nse. Tbc pilot-s

test consists of 60 questions. Each
one has three answe rs to choose

from. You must get .w correct 10
pass. S tatistical ly, you may guess
al l the answers and get OIlC third of

them COITt.'(.' t. !;() if you know 20

answers y(ltl can pass.
Now the lest for a l'oa.\ ic ent ry

level amateur rad io license (no-
code Technician ) consists o f 55
questions, with four answers each,

so you can guess only one fourth
o f the m, and yo u must get three 

quarte rs o f them (4 1) correc t to

L£TTERS
Continued from page 61

1will concur thai C W could he
consideredan art of sorts. bur tho se
who insist on its use at high speed
as a filter to limit access 10 the liP
spectru m arc arguing in conflict
with our charge to adva nce and
improve our skill JXXlIs. If a Na
t ional Pilots Associanon's goal was
til increu-e the number of trained
pilots and enhance flying tcchnol

ogy 1don' t believe this would be
met by requiring members 10 mas

ter hang-gliding techn iques before

they could use foreign airports.
~'r_ Hanlon's bigoted thinking

th ar wee ven need a filter is fKl( sur
prising given the self-perpetuating
nature of our hobby and its leader
sh ip selection. Tbese " leaders" are

again willing 10 gamble our future
existence by mainta in ing a filter
hlJPeIes-\1y hoN:lI ing (Kl r true poten
tial based on the pre-dcstincd moults
(If a misleading. biascdly designed
and badly worded "survey," not on
an)' logical premise. w here were
the questions abou t the ir current
abilities and usage of CW? w here
was the essay question requiring a
person to support their answers with
data of facts on how CW's require
ment contributes 10. detracts from,
or is in any way necessary to par
ticipate in the se rvice on the Hf
frequencies?

It seems that most hams have
forgotten that primari ly we are sup

posed 10 be a technically progres
sive service. Allof us have inheri ted
different giftslta lents. Some can he

developed more than others. For
many this is not a mailer o f being
lazy or unmotivated. 1\0 amount of

training will allow the truly unco
ordinated to donce like Frcd Asta ire
or enable the c rayon-challenged to
paint like Remhrandt or the rene
deaf 10 sing in harmo ny. But these
people should not be rest ricted from
pursu ing an interest. in al l its areas.

that by definition is technica l in
nature. that is now controlled and
mo stly populated by those who can
dance , p aint. and sing.

Tbc vasr majori ty of the public

would not pick up and use one of
our licenses if they were givenaway
on street corners. A true no-code
required . technical-based Iicens
ing system would he more than
necessa ry 10 limit our hobby and
t"o and usaj:l e to the technicall y

a t the libra ry end- I found it
would not un zip unti l ) renamed
the fi le " PAC KC O. Z IP" and
fro m then on, the proc ess wus
fla wless .

If yo u are th inl-ing o f bu ying
a T KC and software , th ere a re
several available . According In

th e ad s, MFJ' s 1270C co mes
with packet soft ware and the
price is right at S120. As I me n
t ioned last month , I have one of
those : it ' s done a joh fo r me

from time to ti me a nd has sur
vived some punish ing surges in
the local power lines as well
as many days at a time o f con
tinuo us duty. MFJ clai m s to
have both DOS a nd Wind ows
softwa re in the package.

A no the r co m pa ny to con
side r: PacCo m m has a sim ilar
pac ka ge . Th e co m pa ny pro 
d uces a broad li ne o f d igital
equ ipment . and o ne o f the ir o f
te n ngs is a ded ic a te d packet
T KC that co mes w ith so ftware
fo r $1 29.

The re is one area I haven't
touched on. and , for some, it
cou ld be the mos t important
p a rt o f th is column. T hat is
hooking up yo ur T~C 10 yo ur
rad io. The TI\C tothe compute r
is usua lly a s imp le cable co n
nec t io n, but the T NC to th e

rad io offe rs so me res istance .
T he TNC mu st ge t a s ig na l

fro m the rad io tha t there is a
da ta carr ier present so it will

wa ke up and decode th e incom
ing carr ie r. The Tf\' C, among all
its dut ie s , m ust be able 10 te ll
the rad io 10 transmi t a t the co r
rcct time . The hookups to a llo w
these proce sse s a rc not neccs
sa r i ly e a s y w i t ho u t proper
inst ruc t ions.

Usua lly, if you purc hase a
new TI\C and you have a poru ,
lar bra nd o f radio , th e ins truc

tions fo r maki ng up the cable
to mate the se two piece s to 
gether will come with the T :\C
or cables will be read ily ava il 
able fo r pu rchase . Howe ver.
with u sed gear. the re a rc too
man y com b inations-a lmos t
every comb ination o f TI\C and
radio have been mated by some
one- somew he- re-to de sc ribe
the m all here. Fortunate ly, this
Info rmation has be-en recorded

and it is a \'ai lable. More ne xt
time. 73, Jack KB7;'\O . i1
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Fig. I . Klingenfus s " / 997 guide has OIW -100 pages ,
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or 'emulat e ' a lTY terminal us
ing my co mpu ter and a Haye s
compa tible mode m. I have a
2400. and a 14.4k baud modem.
If you could assist me in th is
mau er. I woul d appreciate it
very much.

"T he o nly reason I am look

ing for such a prod uct is that I
do not l ike to use the operator
assis ted lTY call s. ami that I
was told th at there is so ft ware
available 10 use my computer 10

talk direc tl y to a lTY terminal."
Wel l. Warren, on the surface.

since borh TOO and RTTY use
five-l ev el Ba udot/M urray code.

at com mon s peeds. i t wou ld
seem th at this could be a done
deal. The s ticking point s would
be the tone pairs used. whether
te lephone or AFSK ty pe tones.
and making sure the speed and
bit panems match. If the local
telephone company office has a
branch of the Te lepho ne Pio 

ne ers club. they may be a great
he lp to you. as the cl ub here
does a signif icant job with mak
ing TOO equipment available
locally. Check it out . and le t me
kn ow how you make out.

Rich ard M . Corr igan dropped
me a note that read :

" Recent ly ohtained an In fo
Tec h M -6000 . Have a s ma ll
manual and am really hooked .
Do you kno w o f any resources
o n t he ne t or co mmcrcially
avail ab le th at will tell me more
about th is piece of gear?"

Well . R ic h , I have aske d
about Info-Tech gear before, an d

come up e mpty : so here I go
aga in. Can anyone su pply Ric h
ard w ith info o n thi s dcmodula
tor? Let him kn o w. a nd tell me
about it too. T hanks.

The la st no te thi s m on th
co me s fro m Ju li u s Le w is

KK-tHW. who write s that he en 
joys the material in RTTY Loop.
and wonders whe re he c an get
some o f the so ft ware we men
ti on . Well . Julius . funny you
sho uld a sk. As long-t im e read
ers of Ihi s column "now. I have
assemb led a collection of pro 
grams o f mtcrcst ro RlTY hams
o n. currently, s ixtee n d isks. The
programs range from s im ple
frequency lists to s imple rcrmi
na l p rog ram s to full fe atur
ed packet a nd A MTO R prog
rams and more. along with some

Stuff from y'al!

tio ncd a few mo nths ago. AEA .
the co mpany which has been on
th e fo refront of d ig ital commu
nications. clo sed its doors la st
year. Call ing the situation " li tt le
o rphan AEA ." I a lluded to the
numerous times hams have been
left out in the co ld with eq uip
ment for wh ich there was no

support.
We l l. whil e no Dadd y

Warbucks has appeared on the
scene to rescu e AEA, ala Annie,
it appears that AEA will be se il
ing its ante nnas. antenna analyz
ers and cable-tes t ing equipment
to Tempo Research of Vista,
Californi a. Continui ng the AEA
lin e as a separate division within
Tempo . former chai r rnan o f
AEA Mike Lamh will work in
the marketing o f Ihi s new lin e .
There are plan s to cont inue with
new product dev elopment in the
ant enna line.

In ano th e r de al. Time w av e
Technology of St. Pa ul. M inne 
sota, is buying. the right s to all
o ther AEA products. incl uding
the digital so important 10 th e
RTTY c rowd. Tim ewave pre si 
d en t Randy Guwt ry K0CBH
has invi ted a mateurs to check
their Web site. at (hllp :Jlwww.
tim ewavc.co m ]. for infor mation
0 11 the transi t ion fro m AEA to
Timcw ave. T he AEA name will
remain in use for th e firs t year
o f operat io n. with th e model
nu mhers cont in ue d indefi nitely.
They wil l handle technical sup 
port. in - and o ut -of- warranty
service , and ho pe to cont inue
new p rod uc t dev e lo pment as
we ll.

In the meant im e . yo u ca n
reac h th ese companies by call
ing the m at (6 19) 598-9677 fo r
Tempo Researc h. or Timewave
al (6 12) 452-5939 . I know we
all wi sh th em roth much suc
cess .

Warre n Bright dropped me
the fo llow ing via Ecrnuil , t he
o the r day :

" I am not sure if you could be
of any assistance. I have a fri end
who is deaf. and instead o f us
ing th e lTY via a n o pe rato r. I
wondered if you wo uld possibly
have soft ware. or know where I
co u ld o b ta i n soft wa re. th at
would allo w me 10 ' cc nnect ro. '

• •••

source for weath er satell ite im
ages" an d can be found at (http:/
Iw w w. t- e .k I 2 .pa .us/-d baro n/
sate ll ite/frinde x.html] .

Each site is not just listed . bu t
an image of the first page is de 
picted . alo ng with the complete
URL, giving mo re of a cook
book feel to this work th an just
a directory lis ting. All of the list
ings in the book were obtained
in the fi rst few week s o f 1997.
giving a real sense o f timeliness
to this work. somethi ng o ften
lacking in the g lossy directories
fo r sale at your local computer
or amateu r radi o s tore.

And just to kee p eve rything
up to date. Joe rg mai ntains a
web site were the book' s URL
links arc all given. and can he
updated. O f course. clicking on
a ny o f those li nks take s you
right to the desired site. Th is has
go t 10 be the world' s b igge s t
links pa ge !

C heck it a ll o ut a t (hll p :/J
o u r wo rl d .c o m p u serve .c o m/
home pages/ Kl ingenfuss] fo r
th is. and other fine radio publi
catio ns, so me of whic h ha ve
heen mentioned here in RlTY
Loop before .

T h ank s to Don o van P.
Wh itake r K80~to, th e ANRL
Letter . and ot he rs w ho ha ve
passed alo ng information about
th e turnover o f AEA. As I men-

AEA update

Amateur Radio Teletype

• • •

Joerg Klingenfuss has come
through. once agai n. wit h a book
th at neatl y fi lls a niche in the
amateur library. lI is new hook,
/ 997 Intern et Radio Gu ide .
sho wn in Fia . I. la kes o n a
monumental task. In it , he has
assemb led o ve r 400 pages of
data on si tes on the Wo rld Wide
Web of in tere st to ra dio a ma
teurs. The sites range fro m the
familiar, suc h as a mention o f
the RT T Y Lo o p Hom e Pag e
o n page 269 , thro ug h th e ex
otic, suc h as the Int ernational
Weather Sate llit e trnagcry Ce n
ter, wh ich. for th e record . bills
itse lf a s " T he In tern et ' s be st

The Radio Guide

One way or a no ther. we hams
have often found ourselves at
the forefront of technology. or
31 the crossroads of one mode
and another. While many argu
ment s can. and have.been made
for o r against the influx o f the
Internet into ham radio . one can
not deny the influence. In fact.
i f there is o ne thing main ta in ing:
the RlTY Loop Home Page has
taught me. it is thai there is a
wealth o f material directl y of
use to the radio amateu r out
there. if only it cou ld be found
efficie ntly.

Marc I. Leavey, M.D., WAJAJR
P. O. Box 473
Stevenson MD 21153

HIT'! LOOP



Secrets

Se veral of the expose shows
that 60 Minutes has spaw ned
ha ve had recent seg me nts inter
viewing surv ivors and the chil
d ren of those invo lved with the
Ro swell " incident." On e chap
was a supply se rgeant who
c ited the reco rds he made at the
time on the cost o f fl ying in a
spec ial cargo plane to take
away the debris that had been
collected. lie talked about the
room where they kept the alien
corpses, and the large number
of troops sent to sco ur the
crash site for debri s. Weather
balloon, eh? Sure. The children
of local residents all claim that
the military threatened them
with the death o f them and
their entire family if they
didn' t keep everything a secret.

Now. rc the moon. The gov
ernment cover-up at Roswell
and threats have had a consi s
tent pattern which make s the m
diff icult to ignore. The amaz
ing thing is that the govern
ment has bee n able to keep the
story buried for almost 50
years .

But then, as I' ve written sev
eral times, and gone into some
detail in my WW II submarine
adventure s hook, the govern
ment is still ac tively co vering
up the Amel ia Earhart story.
Through serendipity I hap
pened to know about her spy
mission before he r fl ight. Her
mechanic, Bob Wempl e, was a
good friend of my fath er's and
he told us the whole story o ne
night when he was visiting for
dinner.

My fa ther was an aviation
pioneer. He we nt around the
co unt ry. compil ing the first
book on American airport s for
the Department of Commerce
back in the 1920s. lie had
pilot' s license #73 and com
mercial pilot ' s license #89. I re
member as a kid our go ing to air
show s where he would check out
all of the planes hefore the show
by taking them up for a quick
fl ig ht. I suspect he has the record
for the most different kinds of
planes flown by one man in one
day.

In the late ' 20$ he designed.
built and managed Central Air
port, the main airport for Phila
delph ia. This is where Amelia
kept her Lockheed, wh ich I used
to cl imb all over as a kid. She,

Continued on page 83
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tapes of them available . I never
was able to get anyone inter
ested enough in buildi ng their
sk ills to li sten to the tapes or
read a hook.

And that' s a sha me, because
the world is wide open to any 
one willing to make the e ffort
to learn. Somehow the ide a
seems to have been fi rmly im
planted by our blessed sc hool
system in j ust abo ut e very
mi nd that once yo u're out o f
school you do n't have to waste
any more time learning stuff.
You 're now educated. Period .
And never mind that around
99 % of the " learned" stuff has
been long forgotten . Or that
le ss th an 10-3 of it will ever be
relevant to your work.

Hmm, let me modify that
open wo rld claim. That doesn 't
hold for certain types of semi
dead e nd jobs- such as wo rk
ing for a large corporation. Or
fo r government jobs. Or teach
ing . All proven ways to ne ver
score big in the worl d. No. my
advice is aimed at helping
people to make a real life for
themselves while working for a
smaller company. Almost any
k ind o f small er company.

Of course, if you prefer the
securi ty o f the office-politics
hive-type life in a large corpo 
rat ion yo u still can bene fi t
from doing your homework.
But you' ll get mo re benefit
from books like The Dilbert
Principle by Scott Adam s.
Look busy, keep your head
down, and wait for retirement.
Then die. Or get downsized o r
oursourccd, and wonder what
happened!

Now that I' ve read a stack of
hooks on ou r school system. I
sec schoo l as a way to spend
twelve years on what can be
learned in a couple, and with
only a ti ny fraction of it rel 
evant or o f any lon g-term ben
efit to you. College ? Well ,
I suppose we have to have
some physic ists and econo
mi sts. Hmrn, I wonder who
hires 'em? Other colleges , I' ll
bet. Well , once tenured, it 's not
a bad life . A coup le hours a
week (or less) of actual teach
ing. A good retirement program
when you're too old to get
much benefit from it. Most of it
is pu blish or perish, parsi ng
minutiae. The pay is adequate ,
though the standard of li ving
required strains it.

I just wanted to get you
th inki ng, not turn this into a
handbook.

unless yo u do it. And stop
looking around for so meone
else to get moving . Yes, it takes
motivation and in itiative
well, yo u 've got those in there
so mewhere, haven't you?

Well , it's probably too late
for yo u 10 be interest ed in work
ad vice , hu t maybe you can help
your kids o r grandkids by clu 
ing the m in on how to beat the
syste m. Almost no o ne does
it 's a mighty po werful system,
held in place by our school sys
tem and the med ia, which is
run by products of the school
system.

When we get out of school
we're now "educated" and look
ing for a job so we can make
money.

Will we settle fo r a job , or
will we plan ahead and lay the
foundation for a career?

A joh will put food o n the
table next wee k. A career
will keep it on the table for a
lifetime .

Most jobs, no matter how
boring, can be tu rned into
learning e xperiences, and can
lea d to a career. As k yo ur
se lf, what are the possi bil ities
if I get to be o ne of the best
people in the wo rld at the job
I' m doing? Well?

If you were to read books
and subsc ribe to magazines on
the subject, or take classes- if
you were to attend se minars,
network wit h other people do
ing sim ilar work. could you get
good e noug h at what you ' re
doing to write about it and
teach others what you 've
learned? Maybe start a news
letter? Are there ways to use
new technologies (like comput
ers , closed circuit TV, pagers)
to improve what you're doing?

Of course , if you have n't
bothered to keep up wit h ne w
technologies, then you aren't
going to see ways to adapt
them to your work .

You know, I' ve had over a
thou sand e mployees over the
years , bu t I can't think of one
who ever pestered me to learn
more about his wo rk. Oh, I
tried to get ' em in terested in
reading re levant books and
magazines so they 'd be more
prod uctive- so they 'd be of
more value 10 me and them
se lves . I' ve attended some
wonderful lectures and made

It 's Too t ate

compute r u tiliti es throw n in .
The whole li sti ng is on line on
the RTTY Loo p Ho me Page, of
course. If you have Web access,
c he c k it o ut at [h tt p ://
www2.ari.netlajr/rt ty/]. Other
wise, send me a stamped self
add ressed envelope, and I will
send yo u a primed list o f the
d isk contents. Each dis k may be
yours by se nding me US $2,

alo ng with a bla nk disk and
sta mped dis k mail er fo r each
collection . As well, several of
the programs are downloadable
from the RTfY Loop Page ; if
it' s a blue li nk , you can get it!

Believe it or not, this column
closes out twenty years of RTfY
Loop. Through the years r have
thoroughly enjoyed yo ur co m
ments and q uestions. f rom the
postcards and pencile d notes of
days gone by to the E-mail of to
day, it re mains you r input that
helps shape this column, and take
it into the directions that interest
you. Write me at the post office
box above, or E-mai l me via the
Web page or directly at[ajr@
ari.net] . I look forward to your
comments and questions as nex t
month we begin the twenty-first
year of RlTY Loo p. Fa

NEU ER S R V o le
Continued from page 70

from the Sonora (CA) Union
Democrat. It wa s a nicely done
art icle which I hope will nudge
some peo ple into the hobby. It
mostly d iscussed our emer
gency communicat ions se r
vices and didn't go much into
the other benefits of the
hobby-such as making it fun
to learn about radio and elec
tronics, the new group of
friends you meet , and the fun of
talking wit h people anywhere in
the world.

If your local paper runs an
arti cle on hamming, please
send me a copy. If they haven ' t
run at least o ne article about
hamming a month , then get
you rself in gear and make it
happen. Make sure that your
clu b has a PR person and that
this person is out there wit h a
camera and laptop on Field
Day, plus any o ther clu b activ 
ity. We need newspaper, radio
and TV coverage in your town.
None of this is going to happen



Grand Opening!

:-':0. this is a good th ing. It 's a
catalog from some ham folks in
l:tah ( P.O. Box 91 . Enterpri se lIT
84725). There 's stuff 10 buy. stuff
to chuckle over. a project . and a
real good attitude.They' re featur
ing a new item. the " l1am G;t1k:ry."
Display you rQSL or favorite ham
photo in th is sturdy acrylic easel
fra me. with yo ur cal l c us tom
laser-etched across the bottom.

Getyeu rcr 'PYofthecatak19 / /(11\ ' ,

write Shack Ancc k atthe P.O. box:
FAX (SOl)87K-21lU: c all (SOl )87R
2760; E-mail (kb7vrd@aol.cnrn l
or check out th eir w eb si te ut
[www."mel-com/sal , Just get your
own. Th is one 's mine.
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Shack Attack!

OFS WeatherFAX's Viking

Th e name says it a ll 
Paktck' s latest addition to their
Toctpak" line is the Pro'Iotet v.
o ffe ring you Grand Opcrnngr»:
wide-open. one-z ipper access to
)'our tool s a nd suppl ies. Jus t
about wh ate ver you ne ed to
carry fits in the 12 outside or 16
ins ide pockets, and the ruggedly
buil t ProTote handles most con

ditions. It 's made of waterproof fabric . has a rigid bottom for stabil
ity. padded handles. and D-rings for at taching the optional shoulde r
strap or o the r necessary items. O rder ProTotes from Paktck . Inc .•
7307 82nd S treet Court. Tacoma WA 98498. Phone (206) 584-49 14:
FAX (206) 589- 109 1. o r \-'isit the Web site atlwww.toolpak .eom}.

The Viking is a high-pcrfor
mance compute r-c ontroucd
synthes ized V HF sa te ll ite re
ceiver-in a miniature low-cost
($445 with software) un it made

I
....... ... for use in harsh mohilc. portable

, and base stat ion environmcms.
It work s wi th the companion PC

Card ( PC~lCI A) satellite decoder. allowing satell ite technology to
he used with laptop.. and desktops. bringing it .... herc vcr it's needed.
Fishermen . reachers . pilots . and anybody el se who needs .....ca rhc r
info rmation right nOll". right here. rejoice!

There' s nothing to adjus t- a ll options are set using the Viking
software. It's only' sl ight ly larger than a deck of card s. in a rugged
case. and since it 's powered by the computer. you don' t need an
external power source! II could S.3 \'e your life ... or maybe your camp
ing trip... so chec k it OUi at yo ur dealer o r by phonclFAX at (9 19)
847-4545; E-mail at Ijdahl @worldnet.att .nc t) .

Make New
Connections

mounted components-anything
el se you need is readily available
ar your ne ighbo rh oo d yo u 
know-w hat. For an add it ional
$ 12. you can get the hard ware.
too! If you orde r the kit lllld the
hardw are . you pay o nly on e
shipp ing & handling fee , Send
check or money orde r to : Mi le

stone Technologies. Inc .• 3 140 S.
Peoria 51. Unit K- 156. Au rora
CO 800 14-3155. Call toll-free
(8UO) 238-8205 for credit card
orders: fo r more in for matio n.
ca ll (303 ) 752-3382.

The f>D.4...IOKA and its sibling, the
PD-440~B. a rc both available
with TIR switching. If you get the
power amplifier and the exciter to
gether they' re $338 (without TIR
S'ol. itching. $288). and you 'lI have

the pow er you need for sharp. bril
liantly-colo red video and clear
audio. For more information. con
tac t Don Fuller W 2WH K at
Paulden Associates: 210 L uca St.,
Tonawanda KY 14150: phone or
FAX 0 16 ) 692-545 1.

No. no t vacation slides from
Jamaica. Ir s the WB 9K ZY "Is
la nd" Memory Kcycr kit. and
Mile stone Tcchnotog jcs is de
lighted 10 offer it complete for
o nly $2 1.95 (+$3 s& h). T he
thing is so tiny ( 1.5 x 2" ) you
have 10 sec it to believe it- you
can mount one of these in..ide the
smallest QRP transceiver. It has
four scparnrc memories. it straight
key input. a sidetonc osctlhnor,
and speeds from seven to48 wpm.

The Island Keyer kit incl udes
the c ircuit board and all hoard-

--~

" Is land" Memories

Get Excited!

Number 80 on your Feedtnck card

NEW PRODUCTS

RF Connectors. a division of
RF Ind ustries. has re leased sev
e ral B:-':C. K. and UHF connec
tors d e signed fo r u sc w ith
RG -8U cable. which. as every

ham kno ....s, is as ubiquitous as du ct tape. These shi ny new connec
tors willliven things up. so lice yuur RF Connectors distributor. call
(800) 233-1 723 or E-ma il 1102061 .:!261@.l·ompusen·e.com!.

Paulden Associates has a nifty
hyperband video modulator fo r
AT V o pe rat ion o n th e 70c rn
band-com pact . s tu rd y. and
handy to use. The hypcth.lnd ex

citers from Pauldo n start at 125
and have a front d igital d isplay
to indicate the channel in usc,
Pauldon Associa tes also makes
companion po wer amplifier..
the o ne shown here is the PD
4 40:'>l' A . w ith s wi tc h an d
indicator light on the front pane l.
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Numbe, 81 on you, Feedba<;~ urd

SPECI RL EIJENTS
Ustings 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 October issue, we should receive it by July 1. Provide a
clear, concise summary of the essential deta ils about your
Special Event.

MIDLAN D, Ml The 22nd Annual
Hamfesl of the Midland ARC will be
held sat.. June 14th at Midland
County Fairgrounds B AM-l PM.
Set up at 6:30 AM. Admission is $4.
advance reserved tables $6 ea..
trunk sale space $5 . Featuring
amateur radio, personal computers,
new and used equipment. trunk
sales , VE exams, software, coax,
etc. Talk-in on 147.00(+), Midland .
For more into, write MARC Hamfest.
P. O. Box 1049, Midland M/ 4864 1.
Please SASE, or call evenings or
weekends, (517) 839-9371or (517)
496-2999.

BANGOR, ME T he Bangor
Hamlest will be hosted at Hermon
H.S., 0800 hrS.· 13oo hrs. by the
Pine State ARC. Travel on 1-95 10
exit 44 (Cold Brook Rd.) to US '2.
US 112 west 1 mi. to the high school.

From the Village, take US ' 2 east
112 mi. to the school. Tailgaters.
dealers, VE exams for all classes.
hamfest, ARRL and section forum.
Rain or shine. Adm . 53 per person,
under 12 free. Talk-in on 146.34/.94
and 146.52 . Tables are $8 ea.
Demonstrati ons feature frequency
calibration, QSL card displays, old
ham gear, key collections. home
brew equip., Hermon new type 3
ambulance, Zotl defibrill ator, free
blood pressure check. There are
campgrounds and many motets
within 5 miles. Contact Roger W.
Do/e, RR #2, Box 730, Bangor ME
04401. Tel. (207) 848·3846.

J UN 13-15

RED DEER, ALBERTA, CAN ADA
The Central Alberta Ratio League
will host its 27th Annual PiCnic and
Hamfest at the Burbank Campsite
located approx . 8 km NE 01 Red
Deer. Talk-in on 147.150(+600) or
146.520 simplex . For info, contact
Bob VE6BLD, 5540 54th Ave.,
Lacombe,A/belta. Canada T4L IL6.
Te /. (403) 782-3438 eves. FAX:
(403) 782-3438. Packet: {VE6BLD
@VE6RDR.AB.CA}. Or ca ll Janet
VE6JGM ar (403) 340-3498; packe t:
{VE6JGM @VE6RDR.AB.CAj.

JUN 14

VE exams Fri. at 6 PM, outdoo r flea
market Sal. only (S10), lo rums and
free parking. Talk-in on 146.82 .
Adm . $5 at the door. contact Arthur
Shipley N4GPJ. cloAA RC, P.O. Box
7060 I, Albany GA 3 1708-0601. Tel.
(9 12) 439-7055.

JUN 13-14

ALBANY, GA The ARRL Georgia
Section Convention (15th Annual
Albany Hamfest and Computer Fair)
will be held at the Albany James H.
Gray, sr.. Civic Center. Doors open PADUCAH, KY The Paducah ARA
10 the public Fri ., 5-9 PM and on is pleased 10 announce that the
sat.. 9 AM-4 PM. Features include 1997 ' Duketest" will be held Sat.,
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FORT WORTH, TX The Lockheed
ARC and the KHocyde Club 01 Fl.
Worth are sponsoring test sessions
for all license classes. They will be
held at the Lockheed Rec . Area
Faci lity, 2400 Bryant Irvin Rd., FI.
Worth TX, at 7 PM. For details call
Ted Richard AB5QU, (8 17) 293
6745. G .R.D.L. testi ng done by
appointment only.

fl ea market with setup at 6 AM .
General admission begins at 8AM.
Adm . $4 in advance, $5 at the gate.
Children under 13 admitted free.
Flea market spaces $2 each (with
purchase 01gate ticket). Bring your
own table and chair. Indoor vendor
spaces $1 5 pertable (provided) and
on e gat e admi ssion . Locat ion :
Enanger lions' Park, 1-75 to Ell: lt 184
(Ate. 236 East). Go one mile 10 Di ll: ie
Hwy (U.S. Rte . 25 & 42). Tum righl
and go one mile to Sunset Ave .
Right on Sunset to end 01street. For
more info or advance registration,
cont act N8JMV, c/o NKARC, P.O.
Box 1062, Covington KY41012;or
call (513) 797-7252 eves. Talk-jn on
147.255(+) or 147.375(+) rptrs.

WHEATON, IL The Six Meter Club
01 Chicago , rnc., wi ll ho ld thei r
40th Annual Ha mfes t at the Du
Page County Fairgrounds, 20 15
Manchester Rd.IN of Roosevelt Rd.
(Rte. 38), E 01 County Farm Rd.],
rain or shine.Advance tickets $4 for
everyone over age 12; 55 at the
gale. Advance tickets are available
Irom Joseph Gutwein WA9RU. 7109
Blackburn Ave., Downers Grove /L
60516, or from any club member.
Commercial tables (8 ft. wl l l0 V)
main bldg. air ccoc.. $15 ea.: indoor
flea market tables, 8 ft.•noeiecmc.
$1 0 ea . limited ove rnig ht RV
parking (includes elec. hookup). $10
ea ., advance registration required .
General parking at the west gate,
sellers only at the east gate. Gates
open at 7 AM. Indoor setup for pre 
registrants is at 7 AM . BUildings
open to the public at 8 AM. Talk-in
on K90NA 146.52 and K90NAlR
146.371.97 (107.2). Absolutely no
alcoholic beverages permitted. VE
Exams. att elements, 9 AM-l PM.
For mo re info, call the 24-hour
InfoLine at (708) 442-4961 .

JUN 12 & 25

CHARLOTTE, NC The 5th Annual
Charlotte ARC Hamfest & Computer
Fair will be held Sunday, June 8th ,
at the Roll-A-Round Skating Center,
8830 East Harris Blvd., 8AM-4 PM.
Thi s is an A RRL-sanctio ned
nemtest .There will be computer and
radio dealers as well as about 200
flea market tables . Lim ited
lailgating . Flea market setup is 6
AM-B AM. Adm . $4 in advance, $5
at the door. Children 12 and under
are admitted free . Tailgating is $5
per space. Adm . tickets are included
with the pu rchas e 01 2 or more
spaces. and are available for $2 for
tailgate rs req ue sting only one
space. The sellin g or sol icitation of
po rnog rap hic-type m aterial is
prohibited with in the indoo r o r
lailgating areas. Flea market tables
are $8 in advance, $10 at the door.
Chairs are $1 ea. Pre-reg . requests
shoutd be sent with an SASE to
cnsaoue A RC, P.O. Ball: 33582,
Charlotte NC 28233·3582.

JUN 8

LEMPSTER, NH The Connecticut
Valley FM Assn . will hold thei r 7th
An nual Hamfest. 8 AM-3 PM , at
Goshen -Lempster Coop. School,
At . 10, 10 mi S of Newport NH. 25
mi. N 01Keene NH. VE exams and
demos will be featured. Adm . $ 1.
Table/space $6 , includes 1 adm.
Talk·in on 146.76. Contact Conrad
Ekstrom WB1 GXM, P.O. Box
1076, Claremont NH 03743. Tel.
(603) 543· 1389. E-mail: {gOSh/em
@srnet.comj.

ERLAN GE R, KY The Northern
Kentucky ARC will hold ' Harn-e 
Rama '97" at the Erlanger KY Lions'
Park. Priz es and forums. ARRL
sanctioned . Indoor exhibit area lor
major vendors . Extensive outside

JUNE 7

TEANECK, NJ The Bergen AAA
will hold its annual Spring Hamlest
at Fairleigh Dick inson Unfv. Buyer
adm. $3. with XYLs and harmonics
free. Seller adm. $10. VE exams.
Talk-in on 146 .790/.600 . Contact
Jim Joyce K2Z0 at (201) 664-6725
before 10 PM.

NEWINGTON, CT The Newington
Amateur Radio League will hold its
annual Ham Radio Flea Market at

Newington H.S., Rte. 173. from 9
AM-1 PM. Dealer setup is at 8 AM.
Tailgating. rel reshments.Tables are
$15 i n ad van ce (ma ke c heck
payable to NARL and send with an
SASE to Ed Matthews KC1J V, 69
Wi/demere A ve., Waterbury C T
06705). Tables are $20 at the door.
Attn. $4. VE examsat 10 AM by pre
reg. only, to Paul Sheldon N 1W A,
1509 Summer Hill t»; S. ~ndsor
CT 06074 . Tel. (860) 875-6246. For
general in fo . call Fred J arvis
N1KWJ, (860) 666-1952.

J UN 1

QUEENS, NY The Hall of Science
ARC Hamlest will be held at the
New York Hall of Science parking
lot, Flushing Meadow Park, 47-01
111th SI. Vendor setup at 7:30 AM ;
buyers admitted at 9 AM. Fr ee
parking . Aom., buyers $5 , sellers
$10 per space. Talk-in on 444.200
WB2ZZ0 rptr, and 146.52 senplex .
For more info, call. eves. only. Arnie
Schiffman WB2 YXB, ( 7 18) 343
0172.

ANNOUNCEMENT

GRANO RAPIDS, MI The annual
IRA Hamfeslival will be held at
Hud sonville Fairqrounds near
Grand Rapids . Doors open at 8 AM
lor general adm. Dealers can set up
on the 61h afte r 7 AM , or after 6:30
AM on the 7th. Overnight camping.
Bring your equip ., etc., to sell and
trade. VE exams at 8:30 AM. Talk
in on 147 .1 6 link rp l r system.
Reserve early lor the best spots.
Indoor table space and trunk sales
spaces available. Contact the IRA
voice mail/in ro line at (6 16) 534
6803; or Tom KA8 YSM, or Kathy
KBBKZH, at (6 16) 698-6627.

FRIENDSHIP, WI Due to circum
stances beyond control , the Adams
County ARC '97 Hamlest scheduled
fo r June 1, 199 7, has be en
cancelled . Plan s are already in
place 10 hold a much larger and
expanded hamfest on June 7th of

next year.



JUN 21 -22

BOWLING GREEN, KY Station
KB4ALC will be operated OCOO lJTC
Jun. 7th-2400 lJTC Jun. 8th, by the
Western Kentucky OX Assn., in
cel ebration of the 1997 corvette
Homecoming. Operation will be on
3.860, 7235, 14235 and 21.310 MHz.
A special cer nceie is available from
Kenneth E. Newm,1n KB4ALC, 505
Emmett Dr., BowlingGreen KY42101.

WELLSB ORO, PA The Tioga
County ARC will operate W03C

JUN 14-15

JUN 7-8

JUN 14

VANCOUVER , WA The Cla rk
County ARC will operate special
event station W7AtA 1600Z-2400Z
June 21st and 22nd,10 celebrate the
grand reopening of Pearson Air
Museum. and the 60th anniversary
of the Russian Transpolar Flight.
Activity will be on the General phone
subbands at 80, 40, 20 , and 15
meters, and NovicelTech phone
subband on 10 meters. To obtain a
certificate , send a #1 0 (business 
size) SASE to CCARC, 4211 NE
140thAve., Vancouver WA 98682.

STEUBENVILLE OH The Weirton
(WV) ARC will operate W8CWO,
1500l- 2200Z Jun. 14th, and
1500Z-2200Z Jun . 15th , to
cele brate the Fort Ste uben
Bicentennial. Listen for them on
7270. 14270 and 28470 MHz. For a
ce rti f icate , SAS E to Bill Leist
WA8DRL, 2444 Alexander Manor
East, Steubenville OH 43952.

FULTON, NY The Oswego County
Amateur Radio Emergency Service,
Fulton ARC . and Experimental
Aircraft Assn.. Chapte r 466 , will
operate KY2F 1200Z- 2100Z from
the Oswego County Airport in
conjunction with Young Eagles Day.
Operation will be in the lower hall of
the General 80, 40. 20, 15 and 10
meter phone bands . Fo r a
certificate. send your OSL card and
a large SASE to KY2F, Box 5281,
Oswego NY 13126.

com memorate the club's 75 th
Anniversary, from 00QOZ-2359Z.
Preqs: CW-281 75. 21175. 14075.
7125 , 3700 , and 167 5; SS B
28375, 21375. 14275, 7272. 3875,
and 1975. OSl and certificate can
be obtained by sending a 9" x 12"
SASE to WOSv. Sf. CIoudARC, 401
4th Street N., Waite Park MN 56387.

SPECIAL EVENT STATIONS

ST. CLOUD, MN The Sl. CIoudARC
will op erate WOSV/75 10

HOUSTON, TX The Clear Lake
ARC wiI operate KSHOU.ortheir own
cals,ססoo UTC May 3151-2300 UTC
Jun 1st. The event will be the 3rd
annual"Hurricane Party: marking the
beginning of hurricane season in the
Gult of Mexico, and promoting
HumcaneAwareness. Operation will
be on the General portions of the HF
bands, plus KASGLX rptr. at 442.75
MHz, tone 103.5. For a certificate,
send QSL and a g' x 12"SASE to the
station worked.

JUN 7

INDIANAPOLIS, IN The Indian
apolis Hamlest will rest the ARRL
cermet Division Convention as well
as feature huge ham, computer, and
electronics show. Marion County
Fairgrounds , easy access from
1-465 and 1-74. Commercial exhibits.
f lea markets , forum s, banquet.
overnight campi ng available ,
homebrew contest. r -t umts. prizes,
more. Write or call Indianapolis
Ham/est Association, P.O. Box
88677, Indianapolis IN 46208; tel.
(3 17) 25 1-44 07; (www.indyham
fest. cem).

MAY 31-JUN 1

PETOSKEY, MI The Straits Area
ARC will host a Swap & Strop in the
4-H Bldg . at Ihe Emmel County
Fairgrounds. Talk-in on 146.68(-)
and 146.52. Contact Jim KCBFFS
at (6 16) 537-2422 lor delails. For VE
exam info, call Floyd KG8CS at
(6 16) 526-5503.

JUL12-13

JUL1 2

South Boundary St. The hamtest is
on the left.

OAK CREEK, WI The South
Milwaukee ARC, Inc., will hold its
annual ' Bwaptest" on Sat., July
12th, at the Ameocan Legion Post
' 434 grounds. 9327 S. Shepard Ave .,
7 AM until at least 2 PM COT. Free
parking. picnic a rea , and free
overnight camping are ava ilable.
Admission, 55 per person includes
"Happy Time" wi th free refresh
ments. Free flyer by wming to Th8
South Mi/waukeeARC, Inc., P.O. Box
102, South Milwaukee WI 53 172
0102. Tel. (414) 762-3235.Talk-in will
be on 146.52 simplex as well as on
many of the local repeaters.

JUL4

JUL5

JUN 21

DILLSBURG, PA The Harrisburg
ARC will hold its Fi recracke r
Hamfest 8 AM-2 PM at the
Monagahan Fire Ha ll , 245 W.
Siddonsburg Rd., Dillsburg PA. VE
exams start at 9 AM . Talk-in on
146.1 61.76 MHz. For into and table
reservat ions ph on e the HRA C
Answertine at ( 717) 232-8087.

MARMORA, ONTARIO, CANADA
Th e 'rr t-County AR C and the
Northumb er land ARA will co
spoosor the 1997 Eastern Ontario
Hamfest & Computer Flea-Market at
Marmora Area Curli ng Cl ub on
Crawford Drive. Adm. 53. children
under 12 Iree. Tables 510 , one
admission inc lud ed per tab le.
Tailgaters $6.The event wi. be open
9 AM- 2 PM, with vendor setup at 7
AM. Contact Pete VAJPGB at (613)
473-1171, or Richard VE3BZY at
(613) 473-2665.The E-mail address
is {rhobson@ blvl.igs.netj. The
Web si te is {www.redden.on.caJ
homel-hamfesVindex.htmlj. Paul
VE3 UUM will ta ke packet me s
sages at (ve3uum@ ve3hqr.#econ.
on.can.na).

DUNELLEN, NJ The Raritan Valley
Radio Club's "97 Hamtest" will be
held at Columbia Park, near the
intersection 01Routes 529 and 28.
sellers 6 AM, buyers 7 AM-2 PM.
Admission $5 for buyers , sellers
$10 (S5 each addit iona l space).
Talk-in on 146.625(r), 447 .25O(r),
tone 141.3, 146.520(s). Contact
Bob Pearson WB2CVL, (908) 846
2056 (RWPEARSON-WB2CVL
tlWORLDNET AIT NETj. or John
Manna WA2F, (908) 722-9045. To
pre -reg ist er, c ontact Chuck
Fainsbert KC2NB , (908) 8 73
2 198, o r E-mail : (FAINSBERT
@WORLDNET. ATT. NETj. Please
call before 8 PM.

JUN 15

C AM B RIDG E, MA Th e MIT
Electronics Research scc.. the MIT
Rad io Soc ., and the Harvard
Wireless Club wi ll be holding a
tailgate electronics. computer and
amateur radio Flea Market Sunday
June 15th, 9 AM-2 PM, at Albany
and Main Streets. Adm. $4. Free
off- street parking . Sellers $10 per
space at the gate, $9 in advance
(includes 1 adm.) Set up at 7 AM.
For space reservations or info call
(617) 253-3776. Mail advance
reservations before June 5th to
W1 GSL, P.O. Box 397082 MfT BR,
Cambridge MA 02 139-7082.
Covered lailgate area available for
all sellers. rain or shine . Talk-in on
146.52 and 449.7251444.725 pl2A
W1XM/rptr.

CROWN POINT, IN The annual SALISBURY, NC The North
"Dad's DaywHamtest, sponsored Carolina Alligators Group "Fire-
by the Lake County ARC, will be cracker Hamtest" will be held at the
held at the lake County Salisbury Civic Center. 8AM-1 PM.
Fairgrounds. Crown Point IN. Talk- Admission is 53 in advance (with an
to on 147.00, 146.52 and 442.075 . SASE), or $4 at the door. Free to
This ye ar there wi ll al so be XYLs. Auction of goods will be at l
computers, softw are and hard- PM . Dealer setup at 6 AM. Tables in
ware ve ndors. Setup at 6 AM . the air conditioned center are $5.
Doors open to the public at 8 AM. Outside flea market spaces are free.
Adm. is $5 per person ; tables $6 Contact Walter (Alligator) Bastow
ea . Con tact Malcolm Lunsford N4KVF, 3045 High Rock Rd., Gold
WN9L for reservat ions, Callbook Hill NC 2807 1. Talk-in on 146.625.
address. or (72202.230 @ comp Directions: From 1-85. take Hwy. #52
userve.comj. WesllEasl Innes St. , turn left on
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BLUEFIELD, WV The Bluefield
Hamlest will be held 9 AM-3 PM at
the Brushfork Armory on US 52,
one mi. north of Blu ef ield . VE
exams at 9 AM at Bluefie ld State
College , 1 mi. south of the bamtest.
Walk-ins accepted . Hamfest aom.
$5 , senior cit izens $4, children
under 12 free. Tables $5 ea. Inside
flea market and dealers. Paved
parking and wheelchai r access.
Talk-in on 145.49 (BR549) rptr. For
more info, send SASE to Bluefield
Ham/est. Inc., 412 Ridgeway Or.,
Bluefield VA 24605-1630, or E
mail: [wa4k@amsat.orgj. Dealers
contact Bob Frazier WB8NRK at
(304) 425-8464, o r E-ma il :
(cna00188 t1mail.wvnet.eduj. See
our Web site at [ www.inetone.neV
erarclhamfest.htmlj.

June 14th, at the Execut ive Inn
Convention Center 9 AM- 3 PM.
Free parking. VE exams will be
held at 1 PM. Adm . $5, ta bles
$6, with one tree ticket per vend
or. Con tact Craig Martindale
WA4WBU , 2509 Trimble si..
Paducah KY 42001. Tel. (502) 444
6822 or (502) 443-3860. E-mail:
(KC4ENAtlAPEX. Netj.



Diehards

Fried Brains

equipped w ith the more power
ful engines. extra wing tanks
and c ameras like Bob Wemple
buil t int o Amelia's plane so she
cou ld overfly Tru k and get
photos of the secret Japanese
base there o n her way from
Lea, New Gu inea to How land
Island .

gett ing the excess heat that Pons
and Fleischmann had cl aimed.
Detrac tors quickly leaped 10
pooh-pooh the whole thing as
sloppy laboratory work and
calorimetryerrors.

It turns out tha t o nce re
searc hers sta rted usi ng thin
films or powdered met al , where
there was a la rge surface area
fo r the reaction. some stupen
dous amounts of e xce ss heat
and dependable reproducibility
resulted.

So whercs all this heat
com ing from? You don't get
so met hin g for not hing , de
spite the drea ms o f the zero
point ene rg y cnthuaiasts . It ' s
go tl a co me fro m somew he re .

T he answer turned out to be
fairl y simple, though wading
through the pages of equa
tions proving it is not for the
ti mid. T here ' s a marvelous
little book by Michie Kushi .
The Philosopher's SWm'-""
bucks fro m One Peaceful World
Press , Box 10. Becke t MA
0 1223. Kushi proves how
sim ple it is to comm it alchemy
on the ki tchen table. And he
show s the che mistry to back
it up.

That's ri ght, the co ld fusion
phenomenon depends on the
transmutat ion of element s for
its excess heal. A Japanese
group, led by Hidco Kozrma.
has been tak ing the experime n
ta l resu lts fro m research groups
all around the world and ex
pla ining the physics of what 's
been happe ning with their
Trapped Neutron Catalyzed
Fusion (TNC F) theory. While
the math proving the validity
of the concept may be complex
and riddled wi th G reek letters,
the basic idea is fai rly s imple .

The cold fusion effect works
with met als whic h have a
la tt ice-l ike structure, o ne in
which hyd rogen can be ab
sorbed. Then, when you pass
an electric curre nt through the

Putt ing issue #21 o f Cold la tt ice which is packed with
Fusion together got me to hyd rogen, some of the ne utrons
think ing. Between the re sis- trapped in this restr ic ted area
tance o f most scientists to any- combine wi th the metal and
thing they weren 't taught in electrolyte atoms to make ele -
school and the rightful rests- ments of a higher atomic
lan ce 10 change of the po wer weight. In some cases the re is a
generation and distribution in- slight amount of mass lost in
dustry, it 's no t di fficult to un - the trans mutation. If you check
dcrstand why cold fusion as a the atomic wei ghts on th e peri -
new non -polluting and inex - odic table of elements you'll
pensive energy source is being see what I mean. Einstein's
either ignored or foug ht. equation, E = me', explains it.

Early researchers ran into By the time you multiply even
probl em s of reproduc ibility. a small mass by the square of
Some groups sometimes were Continued on page 87

73 Amateur Radio Today • June 1997 83

Old Worry -Wart Wayne and
hi s EMF alarums is at it again.
Yes, I know the power compa
n ies are spending what it takes
to buy scie ntific proof that
the ir magnet ic fields are harm
less , and that most o f you d ut i
fully sw allow their testi 
mony- though you do cast an
apprehens ive eye at those over
head power l ines . Maybe
who knows, right?

Well , you haven' t done your
homework and I have . For in
stance. Dr. Pe te r French , o ne of
Australia 's top cefl biolog ists.
ran a test with brain cells
which he irrad ia ted wi th mo
bile phone RF for 10 mi nutes a
day fo r a week . T he result was
a reduction of the proteins in
the cells by as much as 70%,
and he fou nd that this damage
was nOI repaired, eve n after
many cell generations. Perma
ne nt damage to the brain ccns.
Is that what you want? If you
must us e a cell phone I suggest
you use o ne of those cheap hag
j obs and mag-mount the an
tenna on top of the car. Ditto
your 2m HT- run coax to a
roof mount antenn a. Hey, by
the ti me you 've been through
the American schoo l system
and a couple of decades of TV
watching, you don' t have a lot
of brain left still functio ning,
so you can 't a fford to l ap
what's left with an HT or cell
phone.

NEUER SRV OlE
Continued from page 79

and many ot her aviation pic
nee rs, used to come over fo r
dinner at our house.

Anyway, the govern ment is
bette r than many of us th ink at
keeping secrets . Look at the
job they did with the atom
bomb project!

Even so, I'm as resistant as
most of you to co nspiracy
theories. Hey, we have all
kinds of kooks out the re. Th is
is being proved e very day, so
it's normal to te nd to he skepti
cal o f stra ng e stories with little
supporti ng data. As a known
troublemaker I' m deluged with
more o f this kind of stuff than
most other peo ple from groups
seek ing legili macy. T he hollow
earth, N-machines, zero-poi nt
cne rgy, and on . A nd on.

It's even worse in the alter
nati ve hea lth f ield , where
c harlatans and the naive are
maki ng money by selling
stu ff to de spera te people . HUf
I read all I can , and loo k fo r
cl a im s tbat make sense , and
can be sup ported b y more
than te stimoni al s .

As I' ve me ntioned a few
times, when Rene sent me his
NA SA Mooned America book
I sighed. Obviously another
kook. But J dutifully sat down
and started reading it. H mm .
As Rene made one scicnrifi
catty valid point after anothe r,
all pointing to the impo ss ibili ty
o f the Apollo moo n tr ips ' being
real. I shared my thoug hts with
you and made arrangements to
make Rene ' s book available . If
I couldn 't fin d holes in his rea
son ing , perhaps others could
show me where he' d made
mistakes.

So he re we are wit h several
hundred copies of the book
having been read by people
trying to poke holes in the ad
mittedly preposterous idea tha t
NASA , with the help of the
C IA. has perpetrated a $4 hil
lion fraud. The mail I' ve been
getting from people who 've
read the book all indicate a re 
luctant agreement tha t Rene
is right. Furt her, I've had sev
eral leiters from readers who
had their own good reasons
for do ub ting the moon mis
s io ns, hut were afraid to say
anything.

Oh yes , on the Earhart thing,
I see that a wo man is d uplicat
Ing A meua's last night. But I'll
bet her Lockheed Electra is n't

14002 June 21st- 18002 June 22nd ,
in commemoration of Amateu r
Radio Awareness. Operation will be
on 3.860, 7.250, 14.250and 28.375
MHz. A spec ial QSL ca rd and
certilicate a re available. Write to
Darlene Rahn, RR #6 Box 200,
Wellsboro PA 16901-8972.

Plume 800-274·7373 or 6OV124-0058.
FAX 603_924_861 3, or see order form
on page 88 for ordering information.

Wayne has a whole bunch
of booklets you'll enjoy 
like How 10 Make Money, The
Bioclccrrificr, WW II Subrna
rine , Caribbean. and other Ad
ventures, Editorial Collections,
Instant Morse Code Course for
the truly lazy, Reading Guide,
Cold Fusion, and etc. Ask for
FREE 16p list of WAYNE'S
STUFF.
Order Wayne's Stuff

NEAR RO SWEL L, NM An
Amateur Radio Special Event
Station wi ll operate 1700 UTC
2400 UTC, daily, J uly arc,4th, and
5th , to celebrate the 50th
anniversary of the "C ra s h at
Corona" nea r Roswell NM .
Freq uencies : Approximate ly 20
kHz up from the bottom edge of the
General HF band edge , 6-40
meters (phone and SSB), and in
the Novice/Techn ician (CW) HF
section of 15 and 40 meters. Listen
for W5BI , WBSLYJ, NA5N and
WA5WHN. The station will operate
overlooking one of the debris fields
near Corona NM. SWL reports are
encouraged, 100. SASE required.
Send a 9" x 12" SASE and 2 units
01 US first class postage, along
with your aSL card to Jay Miller
WA5WHN. P.O. Box 6552,
Albuquerque NM 87197-6552.
Check the W5BI Web page [http:
//www. flash.net/- w5bi/j for
furthe r developments, or E-mail :
{wa5whn @juno.comj. i:I

JUN 26

J UL 3-5

SA N BERNARDINO , CA The
Citrus Belt ARC pla ns to oper
ate W6JBT, 16002-04002 . to
commemorate the 50th Anniversary
01 the Citrus Belt ARC. W6JBT will
operate SSB on 3.850, 7.240 ,
14 .250,21.350: CW on random
Irequencies , 2m ph one and 2m
packet. For a certificate . send aSL
and a g" x 12" SASE to W6JBT,
P.O. Box 3788, San Bernardino CA
92413.



To running lights

Your Input Welcome Here

•

on the water, because it doesn 't
cause night-blindne ss as other
colors might. This is a very real
concern to a night-sailor, and per
haps to others who are involved
in pursuits where maximum re
te nt io n of night -v isi o n is an
impo rtant facto r to conside r
(campers, drivers, pilots, security
and police officers, etc .).

'T m using the ll.OA190P\.WX)
LED as a low power li ght source
in se veral ways. I' ve ou tlined
some examples below:

• I have two AA al kaline s, a
small slide switch and 20U resis
tor all taped tog et her (I'm not
what you might term a ' case
bu ilding expert'). The switch and
LED fit nicely along the side o f a
two-cell AA battery pac k, and the
package is simply wrapped in
electrical tape. It 's small enough
(2.75" by 1.75" by .75"), and it's
the flashlight of choice that I carry
with me on my sailboat. I can il
luminate up to the tip of my mast
head, some 55 fee l up from the
deck. and check on the wind tell
tales with this little beauty.., that
takes a bright light! With a 20U
current limiti ng resister. current
drain is only about 30mA from the
2,000+ mAh availab le from good
quality alkaline AA batteries; that
equates to bette r than 65 hours of
continuous use!

• I' ve al so buill a small LED
fla shlight o nto a floating key
chain. using a si ngle-cell 3 V
lithium battery and a combination
of a slide switch and a mercury
switch as the activation device s.
When l'm on the dock al night I'll
tum on the slide switch. and if I
accidentally drop the keys into the
water. they' ll float upside down

A bright spot at last!

From Sam U1binK N4 UAU:
"After reading Frank Brumbaugh's
artic le titled ' A Lo w Current
Light' (7.i Amateur Radio Today.
No vember 1996). here' s an ex
pans ion (and perhaps a d ifferent
twist) that I' ve unco vered. For
over a year nnw I' ve also been
using an LED as the main element
in a ' non-night-bli nding-n ash
light ' for my sailboat. The particu
la r LED I use is so me wha t
un usua l. a nd if a nyo ne el se
might be pla nn ing to b u ild a
to w-c u rre n t . easily po rtable
fla s hlig ht , I'd re c o m me nd
so mething li ke this o ne .

" T he LED I'm us ing is a
Toshiba TLOA 1OOP(WX) (avail
able fro m Ho sfelt Elec tronics],
bUI what makes it unusual is that
it's rated at 18,000 10 36,000 mcd.
That's a 101 o f mcds when you
consider that the average LED is
somewhere in the range o f 10
rncd. and the so-called ' Super Ul
tra Bright' jobs are about 3,000
mcd This baby is bright !

"T he color o f the TLOA lOOP
(WX) is described as oran ge in
the catalog, but I'd call it red.
While Frank brought up the point
that red att racts insects, I've
found it to be an ideal color oUI

shielded coax, then the chances
of successfully using a "recycled"
computer switchin g su pply are
even bener. The main point here
is nor to o verlook the possibility
o f using the se supplies as com
pact, lightweight bench and RF
equipmen t at remartve po wer
sources just because they were
made for computer service.

Fig, 2. N4UA U's "winking" pumpkin eyes . LEOs 01 and 0 2 will
alternately be Ii, for approximately one-second intervals,
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switching power supplies around
radio equipment (they can gener
ate quite a bi t of RA and desen
sirize a transceiver's front end) .
most of the better supplies are
pre tt y we ll shielded and RFI
proofed . 11 helps if you eliminate
all of the unused outputleads (of
which there are o ften many) by
CUll ing them off. taping up the
ends and turning them back inside
the case . Only those su pplying 12
volts DC and ground are needed.
Now the supply can be checked
out with a hand-held transceiver
(preferably on the same band as
the equipment to be powered will
be operating) b y usmg t he
handheld 's rubber duck an tenna
as a probe. If there is sti ll some
noticeable RFI fro m the power
supply. it's often possible to fur
the r reduce it to acceptab le level s
by using a shielded primary AC
power cord, and by installing fer
rite beads on the output DC leads,
just before they exit the su pply 's
c ase (or by passing the lead s
through a toroid core a couple of
tim es on their way out) . Some 
times, just keeping a bit of dis
lance between the supply and the
radio itself is all that's needed.
If the radio is being fed from
a n e xtern al antenna via well
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Fig, 1. N4UAU's solid-state CumpU5S "nigh' ligh' " idea . The compass
light is illuminated when eimer tht' masthead light or the running lights
are on . Potentiometer R3 controls the LED 's brightness.
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As the summer hamfest season
begins in earnest. here's a tip to
keep in mind : Computer power
supplies, the sw itching supplies
used to provide 5 and 12 volts DC
for the motherboard inside the
average desktop computer. seem
to abound at hamfests and com
puter s.....apmeers these days. The
supplies are usually rated at any
w here from 150 to 300 watts OUl 

put and ..... ill supply 5 volts DC at
about 15 10 10 amps and 12 volts
DC at 6 to 15 amps. Don't over
look thei r possibilities as a com
pac t, light we igh t alternat ive
voltage source for your lz-voh
DC ham gear. They"Il quite likely
supply the necessary current to
power a VII F or UHF ham trans
ceiver, med ium powe r " bric k"
amp lifie r or several co mponents
need ed to comple te a packet
node or PBBS station...o ften at
next-to-giveaway prices!

I recently came upon a couple
of these supplies that had been
used in olde r, bulkie r IBM AT PC
cases, the other pans of which had
bee n tra ns ferred to ne we r,
smaller-profile cases. Although
o ne has 10 he careful in using

Da ve Miller NZ9E
7462 lawle r Avenu e
Niles Il60714·3108

Ship S1
+12VOC



Beaming with pride

limit the current to a safe value
w it h an appropriate series limit
ing res istor. This part icular LED
can handle 6OmA, far more than
most, but a l2V battery could de
stroy it instantly wit hoot the cor
rect se ries limiting resis tor. As
ment ioned before, this particular
LED is brigh t enough, and fo
cused enough, that you can actu
ally see it o n a wall 10 to 15 feet
away... even during the dayt ime .
It might even he used as an mcx
pensive ' laser poi nter ' for low 
budget business presentation s.
And as with a laser, be very care
ful not to shine this LED into a
person's (o r pet's) eyes . It is quite
intense and might very welt re
sult in damage . As with e very
thing else, using common sense
and obvious safety precau tions,
this LED has some interesting
potential applications."

stoder otor s nott!: Som is a
noted author oflechnical articles
who enjoys soiling in hisfree time.

O"r 'honks go 10 Samfor sharing
these ideas wilh U .f and for a dif
[erent look at the currenl possi
bilities with solid-state lighting .
I 'l·t! a feel ing that it will be inter
es ting to see wnat the f uture holds
in this area ofelectronics ,

my needs. The LED doe sn' t af
fect the compass's accuracy. since
the low cu rrent drain results in a
very small extraneous magnetic
fie ld .

• I tried using several TLOA
190P( WX ) L EDs for the pu r
pose of chart table ill uminatio n
as Frank suggested. I tied se v
era l together in series. wit h a
sing le c urre nt limiting resistor.
and po wered the se ries string
from the ship' s 12V battery, but
these LEOs are so spot-focused
that it didn ' t work we ll eno ugh
for me in this app licatio n. All I
achie ved were se vera l bright red
spots, fai rly close toge ther. Per
hap s II less bright , less spot-fo 
cused LED wo uld wo rk bcncr
(as Frank recommended in his
art icle ), o r perhaps a defocusing
(d iffusio n) le ns arrange me nt
would help . I didn ' t feel that it
wa s worth the effort in my own
case to experiment any further
at the time .

• 1 use the LED as a general
night light on the boat... actually,
I leave it on all the time. With a
., ." ... . ith th~.~ " resistor In senes Wit t e
Toshiba TLO AI 90P(WX) and
powered by the ship's 12V bat
tery, current draw is a minuscule
5mA and it projects a nicel y fo
cused light on the companionway
steps lead ing below decks.

• I' ve found that it' s even use- From Tom Har t AI> I IJ : "A
ful for holiday decorations , As number of years ago, I bought a
jus t o ne example, I put two o f three-element Hilltopper1 M beam
these Toshiba LEDs into a carved for six meters. In fact , it was back
Halloween pumpkin , along with in about 1968 and I suppose you
a little solid-stale flasher circui t, could say I' ve been somewhat
to acfucvc a pair of ' winking gob- remiss in gelling it up and o n the
lin eyes: much to the del ight of air ! But after all. this is 'j ust a
the nei ghborhood kid s ! H~ , 2 hobby' and there 's no big rush!
shows the basic L~1555 Flasher "At any rate, afte r purchasing
circuit that I used . There must he the new ~IFJ e-merer SSB rig, I
some application hidden in here decided it was now ti me to install
for Chris tmas as well ! my j -elemem beam.. .still in its

" No dou b t t here a re man y origi nal box ! A neces~I)" adjunct
o t her uses fo r t he Toshi ba to any antenna package incl udes
T LO A 190 P( WX) LED tha t I a system for supporting it. as well
haven ' t touched on-let ' s see as a rotation me thod and all the
some more suggestions here in necessary cabling. Taking another
the ' Ham To Ham' column...we look around at my yard and ga-
don' t always have to talk radio! rage, I d idn' t see a good place
By the way. this LED is priced to install e ve rything in te rm s
rat her steeply at $3.50, but I feel of ' q u ic k ly and e as il y: two
that it has so many uses that it is p rior it ie s in this projec t. My
worth e very penny. LEOs have thoughts then turned toward the
such long life expectancies, that possibility of a third -floor att ic
prorat ed , over time, the cost is install ati on . I co nside red the
mi n ima l. Like a ll so l id-sta te less-than-optim um height factor
lamps. however. be sure tha t you and the inside-the-roof lo sses.
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Connector
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emu
Connector

J

SPOT
section

3

2x..t

more than suffi cient and, again,
doesn't a ffect my night-visio n.
Red is typically the color that all
sailbo ats usc for compas~ ill umi
nat io n, but the LED will last vir
tually forever. In this application,
I' m also usi ng a dimmer circu it
(s hown in Fi~. I ) so that 1 can
adju~tthc brightness according to

1- 1/4" he avy dowel

.... ..

1-

('lloU

Connector,

N'aib

I SPST
section,,-, ,........

/: ...
Mechanically

coopled

or

wood ~TC\\i~' S,-_---:

a

b

Coax
C\l ll lll'l' lI lr

F ig..1. AlJ I H \' till ic heam an/(' /lIU1 .\/I}:}: I'.I' Iinn .

and turn on the LED so that I can
find quickly them . I used a 10012
resistor in this application in or
der 10 keep the current draw low,
so thai the single lithium battery
would last longer.

• I abo u..c one of the TLO A
I90P{WX) I.EDs as my sailboat 's

compass light. The red light is

Fig . 4(a). Rear intcrnat view of the fl o,"" W ModI'! 55 }A ("oa.rial bypan
switch showing its inner con ,\ Irl/el irIll . } t's busically an SPDT switch
( I"ia l 'Oll/lee/o n 2, 3, and -Ij N(lJlNn} wilh 11/1 SPST "secondary "
sll 'it"', tvia f·( 'mlec l(lr.~ } and 21. n il' .~ lI"ilch is shown in irs normal
(IIOIlbrp<lssedJ11O.I;Iioll .
Fig• .JIb}. Schematic of 8 & W Model 55 1A.



Fig , 5. Coaxial bypass switch being used to completely bypass all in-line accessories ( with the exception

of un IlIItelllld tuner) to eliminate potential sources of trouble qllid dy" , without having to sign off the air.

Fig. 6, Coaxial bypass switch grounds the station antl'lllUl and the rrUll.Scei\"er's inpw during IIon-operatinX
times 10 offer some protection ugainst lighlllillK and static-ind uced vouages.
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" If you' d li ke to be able 10
ro ute your transcei ver ' s signal
around everything. all at once.
the bypass switch can do it fur
yo u eas ily. Most o f us howe the
output of our transceivers feed 
ing into an Sw g -mete ring ci r
c uit o f so me sort . ma ybe a n
e xte rnal RF signal pream p. per
haps a linear ampli fier. a moni 
tor sco pe. a n a ntenn a t une r
(variable ante nna matching net
work) . a low-pass fi ller, and
often ot her necessary ' accesso
ries,' all o f whic h can cause
proh lems o f their o ..... n. l oose
PL · 259 coax fitt in gs . bad
cables, inte rmittent internal con
nections can all interrupt OUT

QSOs even .... hen the transceiver
it self may be opera ting per
teeny A coaxial bypass switc h
in line is the an swer and F iR. 5
sho ws the idea in b loc k di agram
sty le. Just throw the swi tch int o

its bypass posi t io n and you can
instantly work around any and
all of theve potential QSO spoil
e rs! Yo u can alwa ys tro uble
shoot the dc fccti ..-c device la te r
on-the main objective here is
to keep you on the air now,

" A coaxial bypass switc h can
al so b e u se d 10 e ffecti vely
ground your antenna 's transmis
s ion line , and yo ur transce iver ' s
inp ut . when the s ta tion is shut
down for the ni ght. FiR, 6 shows
o ne s u c h a r ra ng e me n t. O f
course you ' ll want to he sure to
remem ber to place th e switch in
the Ot\-A IR po sit io n whenever
you're goi ng to o pera te. but its
Q RT po sition w ill help to pro 
tec t your equipment from light
ing or sta t ic - ind uced da mage
when it' s nOI in usc .

"O n the te s t be nc h, a coaxial
bypass switc h can come in very
hand y for checking the resu lts
o f a uni t- under-test. by pe rm it.
ring you to qu ickly sw itch the
un it in and o ut of the circu it
(such as a n RF preamp). in o r
der to j udge more accurate ly
whether the un it is doing .....hat
it' s supposed to do .

" I woul d g uess that all the
previously mentio ned uses are
more o r le ss what the sw itc h
manufacturer had in mind when
th e decision was made to offer
a product like this to the ama
te ur rad io market.. .but the re ' s
o ne mo re ! I dou bt tha t B&W

Antenna\l/

Antcnna\1/

Don't bypass thisl

From Ken G ulte K9KPM:
"You've proba bly seen them at
ham rcsts. but perhaps you 've
simply wal ked by..Fm referring

to tho se B&W by pa ss coax
sw itc hes , Barker & Williamson

ma kes a coax sw itch that can he
used for bypass ing a lin ear am
plifie r, receiver preamp or other

coax-fed accessory... in case you
might want to switch the device
out of the circuit at times. with
j ust a flick o f the wrist. Sure, your

linear amp already has a built-in
bypass relay. and maybe your
transcei ver 's RF preamp does too,
hut wait, tha t's nOI all that these
handy bypass switches can do.

television recep tion II·a s almost

nonexisten t from my attic-in

stalled IV llIltenna , The next time
my home needs reroofing , those
shingles are Koing,' A small bat

serv-operared TV se t or ham
hand-held transceiver operated

from Ill' in the attic should /e ll you

immediately if Jour shingles are
the of the RF attenuating variety
or not , A pocket T V tuned 10

Channel 2 10 6 will indicate how

well six meters might work, Chan

nets 710 / 3 give you a good idea
about losses near our two-meier

and 220 MJI::bands, The UHF IV
channels call be u.fed 10j udge the

results you might expe ct <11/ 70 ("/II

and above.

Bypass path

Bypass path

me te rs are loc al contacts and
checking into a few area nets. The
indoor location has done th at
for me nobly, In fact, I'm now
looking fo rward to building a
two-meter quad to go above the
six-mete r beam!"

Moderator 5 note: mm', Tom 's

attic m ust be a 101 railer than
mine , b llt his suggestions are well
taken . Keep this easy support

strllCture in mind ifyou think you
can use an onto installa tion, per

haps 10 comply with no-outdoor
antellna covenants. or j ust to keep
a tower p rofile in J our overall
untelllltl farm needs. Tom 's sup

port could even be takenup to the

a ttic in p iece s , a nd the f;'10 1

assembly quickly completed via
pre-drilled holes for 10nR wood
screws , or it mig ht s imply be

glued together ill-place (using ei

ther hen-melt or quick-setting liq

uid adhesives], Bef ore installing
anv mlt(' llIIa in your attic , how
ever. make II quick Rt' check al

or near the f requency thut you 're

interested ill using , Some aspha[1
51! illXtes have alum inum strips OIl

their underside .,. used 10 tcep the

'seal-tab 'from seating to the nest
shingle bef ore installation, Then '

unsren metal strips can wreak
havoc OIl the passage of RF ('11

ergy through 0 roof covered with

this tvpe of shingle ... 1knowfirst
ha nd -s t ' ve g o/ them! Af ter
my new roof was ins/ailed a num

ber of years ago, my off- /he-air

SW-Ia

b b
~---l All other in-li ne 1---<-0-04-0- Tuner

station accessories
SW- Ih

£
~

SW- la

Transceiver

Transceiver
and

ecccs....ones

but decided to giv e it try any way.
After all. it's j ust a hobby!

" Fo rt unate ly. m y anic h as
ample room, SO I set about design
ing the simple- to- build support
structure (sho wn in Fil' , 3 ), It had
to be small enough to make it
through the trapdoor access to the
anic. yet large enough to support
the beam and rotor as well as span
the spacing between th e att ic
rafte rs on which it sits. The bot
tom housing of the roto r, though
not shown in the drawing, rests
on the cross-zxa . maintaining the
lowest possible profi le and also
add ing to the stabili ty of the in
stallat io n. The beam , then. is
mounted on another 1· 1/4" dowel
rod clamped to the top half o f the
rotor 's housing, comple ting the
mechanica l installa tion. The two
2x4s that span the rafte rs can be
glued, t ied or perhaps screwed in
place , to pre vent any shift ing of
the mount during ope rat ion, if the
sheer weight of the support sys
tem doesn't seem to he enough in
terms of holdi ng po wer in your
particular case,..it 's an ind ividual
judgm ent call.

" I' ve been very happy with the
resu lts, it was easy to bu ild and
install , and it 's se rved my pur
poses nice ly. Wind and weather
are obviou sly not considerat ions,
an d the be am sho uld easily last
another 30 years ! T hough not in
tend ed as a big OX grabbe r, my
ow n p ri m ary inte re s ts o n s ix



Fig. 7. Two coaxial bypasses being used as A-B transfer switches 10 p ermit one transmission line to serve
for both /IF and VHF opera/ion a t different locations within the same home starion setup .

HF A ntenna

W

Single coax cable to
upstai rs office/den

Modera to r 's note: Ken a l 
ways seems to bring out inno 
voti ve and surprising uses fo r
devices that many of us would
never ha ve though t of o n o ur
own ... thanks f or anoth er, Ken .
By the way. the manually acti
vated bypass switches that Ken
referred 10 come in voltage-oc
Waled coax relay form as well .
/' 1'1' been using a f20V A C ac
tuated coax bypass relay in my
own station to switch my con
glomera tion of in-line accesso
ries out of the circuit betwe en
my transceiver and my a ntenna
in an emergency ...and it wo rks
nicely (l \'1' had to use it a few
ti mes, too.') . Aga in, you can of·
len find these bypass relays at
hamfests with 6V, 12 V. 24V and
120V coils (both in AC & DC
varieties) . Ju.H be caref ul that
you knoll' what voltage you're
buying and that the coil reads
continuity with a n oh mme ter
(yo u do ca rry a p ocket-sized
YOM with you to the hamfests ,
don't you?).

Mu r phy ' s Co rollar y : An y
e lectronic component , selected
at rando m, from a group of com
ponents having 99% rel iability,
will fall into that I % remaining
category !

Reme mber to keep yo ur ideas
co ming thi s wa y; I' m alw ays
looki ng for worth while tip s,
ideas, suggestions, shortcu ts
a nd inno va ti ve ways of d o 
ing th ings in and arou nd the
ham shack.; like those in th is
mo nth' s offerings . So again , as
a l ways , man y tha nks to the
contri bu to rs to t h is mont h's
column, including :

VHF Ante nna

Ken Gu ge K9KPM
1107 E. Woodrow Avenue
Lombard IL 60 148

Tom Hart ADI B
54 Hcrmainc Avenue
Dedham MA 02026

Sam Ulbing i'J4UA lJ
5200 NW 43rd Street
Suite 102-177
Gainesville FL 32606

NCUER fRV DI E
Continu£.ujrom page 8 3

the speed of light you have
a huge amou nt of ene rgy
re leased. Thi s is how Dr.
Patt e rso n ' s CETl gro up ha s
bee n ab le to demo nstrate effi 
cienc ies of up to 2,000 times
more energy bc ing produced
than is going in to the ir test
cells.

No, they didn' t teach the
transmutation of clements when
I went to college. T hey ' re still
11 0t teachin g it , hut the y will
be in a fe w ye ars . Hec k , whe n
I went to college the very
idea of soli d state electronic
de vices was rid icul ous. If
anyone had been ab le to
te leport a Po we r PC c hip
back through time the ent ire
reso urce s of the wo rld cou ld
not have du pli ca ted it , mu c h
less today's LCD co lor la pto p
scree ns .

My pred ictions of four years
ago , when I sta rte d writ ing
about cold fu s ion , ha ven ' ,
c hanged - they 've o nly been
su bstant iated by rese archers
in J apan , Rus sia , It a ly, Ind ia ,
France , and the US. I'm mo re

Note: The ideas and sugges- con vi nced than ever that this
tions contributed to this colum n is going to be one of the larg

es t industries in the wo rld inby its rea ders hare not necessar-
ano ther 20 years.

ily been tested by the column's
Hey, you snickered and ridi

moderator nor by the staffof73 culed me 20 years ago fo r writ-
Magazine , and thus no guaran - ing in my editorials that the
tee of operanonatsuccess is im- perso nal computer would one
plied. Always use your own best d ay ri val the automotive indu s
j udgment befo re mo dify ing any try in size, with co mputers in
electronic item from the origi- every home . Now I c huck le ev
nat equipment manufa cture r 's ery time I hear a rad io ad for
specifications . No responsibility software, or see TV ads for
is imp lied by the moderator or person al computers.
73 M agaz ine f or any equipment And just as the o pportunities

fo r ge tting in on the ground
damage or malfun ction result- floor we re there fo r the enter
ing from information supplied in prising 20 years ago in the
this column. computer field, today they' re

Please send all correspondence wide open in the soon-to-be
relati ng to th is column 10 73 new energy fie ld. Will Denn is
Magazine 's "Ham To Ham " col- Cravens , who sta rted out build -
umn, c/o Dave M ille r NZ9E, ing cold fusion reactors in his
7462 Lawler Avenue, Nile s IL baseme nt a few years ago, be
6071 4-3108, USA. All contribu- one of to morrow's zill ion aircs?
rions used in this column will The chances are very good.
be re imbursed by a contributor 's De spite the enormo us resis-

tance of our scientific elite andfcc o f $10, which incl udes irs ex-
the power companies, Dennis

elusive use by 73 . We will attempt
and Doc Patterson arc laying th

to re spo nd to a ll legi timat e e groun dwork for a world
contribu tors' ideas in a timely Bvof almost unlimited lo w-cost
man ne r, but be sure to se nd non-polluting energy. And Dr.
all spe c ific ques tions on an y Ko zima is bu sy expla ining to
part icular tip to the orig inator of any of the scientific community
the idea, no t 10 this col um n's not totally blindercd the hows and
moderator no r to 73 . m whys of what's happening, fa
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HF
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rea lly intended (heir 551A coax
bypass switch to perform as a
two-position coa xial selecto r
switch. but it can. If you look at
how the switch is internally con
structed in Flgs. 4(a ) and 4(h),
you can see thai it' s basically an
SPDT switch ga nge d with an
SPST 'secondary ' switch. Ignor
ing the SPST 'secondary' sec
tion and co nnector #1, you can
utilize the SPDr section as a
sta nda rd t wo -pos it io n coa x
switc h (a n A-B sw itch). For in
stance, connecting a coax cable
between connector #3 and yo ur
transceiver 's outpu t, you can
sw itch bet we en t wo separate
antennas connected to connec
to rs # 2 and #4. You can also use
the same idea in reverse to se
lec t betwee n two transce ive rs
and one antenna by connecting
the antenna to #3 and the trans
ceivers to connec tors #2 and #4
res pectively.

"I'm using a variation on that
idea in my ow n station as sho wn
in Hg , 7. In the cold weather, I
prefer to do my IIF and VHF op
erating from my upstairs office!
den, rather (han fro m the chillier
basement ham shack. With an
S POT coax sw itch on each end
of the line, I ca n use a single
coax cable running up to the den
by using the «'ig . 7 hook up .
T here are many other uses, li m
ited o nly by yo ur imag inat ion
and your own particular switch
ing needs. I hope these sugges
tions have pro vided some foo d
for thought for fe llow ' Ham To
Ham' readers... and rememb er:
Don ' t pass up this little gem at
your next bamfes t, it' s not just
for bypass ing any more !"
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DSS U1BLE Volume 2. All new
information - No du plicat ion
from Volume I. 200+ pages,

280+ files. $79.95 + $5 .50 P+H.
DSS Hili"': Volume 1. - $49.95
PPD. OSS SECRETS- All Pat
ents $69.95 . All $ 179.95.VISAI
MC TELECODE 1-520-726
2833 . [h tlp :i/w ww.hackerscata
log.com }. BNBlO24

Fa

HREA K THE C O DE BAR
RIER: A self-hy pnosis tape that
allows you to learn or increase
code speed easily and quickly.
To order send $ 14.95 + $3.00
S&H to Dr . Hal G oodman , P.O .
Box 184 . Eastport ME 0463 1.
For mo re info . send SASE or see
[h It p : / / w w w.nem aine .com/
w3uwh /morse.htm] . BNB2031

etc. Espec ially Western Electric.

Jensen . Marantz . Mclntosh,
J.BL. etc . (800) 25 1-5454 .

BNB202

- --- -- S tate - Zip - - C ountry _ _

HEATH CO M PANY is sel ling
photocopies of most Heathkit

manuals. Only authori zed source
for copy right manuals . Phone:
(616) 925-5899, 8-4 ET. BNBY64

Al:D10 EQUII'1\IEI\T WANTED:
1930s- 1960s. Tube-type umplifi
ers, large or small speakers. mix
ers , mi crophones. tubes, pans,

MAHtON LOO:\1I5, INVE N'
TOR OF RADIO; by Thomas
Appleby. (Copyright 1967.) Sec
ond printing available from
JOHAN K.V. SVAN'HOL!\t
:'IJJRF. SVANHOLM RE-
SEARCH LABORATORIES .
P.O. Box 8 1, Washington DC
20044. Please send $25.00 dona
tion with $5.()Ofor S&B. BNB420

CLASSIC RADI OS . Rad io
Finder web list revised weekly :
[www.rudiofi nder.com]. TEL!
FAX (313) 454-1890. [finder
@radiofinder.com ]. BNB7{X)

Radio Bookshop
ORDER FORM

ISh iPPing : All orders add $5.00 handling 'plus
Ithe re is an additional a t cost shipping cha rge

la dded to all fore ign orders. We ship UPS where I
possible, please give us street address.

IMake checks payable to "Radio Bookshop." I

IFore ign Orders: Chose one o surface shipping 0 air shipping I
I(Surfa ce delivery may take 2-3 months.) I

I
"Note : The actual fore ign shipping costs will be a dditiona l to the I
requla r shipping and handting fees .

I IIName - - - - - __ Phone
1
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ICity l

I $ 10 m inim u m for cred it card o rders I
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IS ig natu re Date I

~elePhone: 603-924-0058 , SOO-274 -7373 , FAX 6 0 3-924-S613 [

r,ail: Rado Bookshop, Dept. 396, 70 Route 202 N, Peterborough NH 034S8 I

I 0 YES, Send me 12 issues of 7 3 at the [ow rate of I
I $24.97 (save 47% over the cover price). Canada add $7 I
I plus $1.40 GST; Foreign add $19 sunace: $42 airmail. IL ~

\\'ANTEI) : G-VO+ cond older
mohileslh ts: IC22A/SIU. 33 U,
IC 21314AI AT, 13- 50Y17net s .
most an y nnn-rncm symh rig s.
Also xtals + assys for above.
Mar-k Whiteman N7TRZ, :'-JE
114 Ave., Portland OR 97220
2245. (503) 257·3820. BNB 203

ASTRON power supply, brand
new w/warranty. RS 20M $99,
RS35M $145, RS50M $209,
RS70M $249 . Call for other
models. (8 18) 286-0118 .

BNB411

RF TRAl'ISISTORS TUBES
2SC2H79. 2SC 1971 , 2SC 1972,
MRF247, MRF455, MBH719,

2SC 1307. 2SC2029 . MRF454,
2SC3 133. 4CX250B , 12DQ6,
6KG 6A , etc . WESTGATE .
(800) 213-4563. BNB6000

ND DlVltJir
O R=' PIEI2

NEEDED Schemat ic or manual
for Magnum " Mark VI" RF

AMP. Contact C.A. Jordan.
23 15 Kilbome Dri ve, C harlotte
NC 28205. (704) 531-1711.

Bt\B402

«'OR SALE: D104 M icrophone.
like new. (219) 277-1786.

81'\B600

• •

FOR SALE: OUR QRP Clas
sic 2040. As tron po wer supply,
SI. Louis Tuner. All mint operat
ing shape. $240. (9 12) 578
3401. BNB702

TIRED 0.' IRONIM;'! PCB
service. No $ setu p, free scan
ning availab le. nRST PROTO,
4201 University Drive # 102.
Durham NC 27707. (9 19) 403
8243. B~B50()5
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I ""'""""\lIltTl.""IaI! )",I< arlll SI ,IX) a wcrJ ),.. ,,-,",",,n·W :1<1<. J), )(\' I plan ,)(\ t<:1hng • hl~ <If<)'. U '" <lbh<eviJli.,.
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we at GN> realize there en t a perfect anrenoa. No SIn
gular an tenna win scream OX on 80 and be the best ro
local nets on 10. If anyone tells you there is, beware! The
perfect antenna does not exist but the right one for you
may, If you want someth ing to bus t the pi le on the low
bands. then consider the Voyager, Just starting out in
ham radio and need a great general coverage antenna.
the Challenger is easy to assemble and for little effort will
yield superior petcemance. espe-
cially on OX. Maybe you know·
Ingly or unknowingly moved into
one of those "restricted eeas-
where the Eagle'S nmrted viSibility,
bul unlimited ability is desired,

This chart helps you select the right GN> antenna , W hen comparing GAPs. bandwldlh
is nor a concern, With f€'oN exceptions. a GAP YIelds continuous coverage under 2:I for the
ENTIRE BAND.

All antennas utilize a GAP eleva ted asymmetric feed. A majOr benefit is the virtual elimi
nation o f the earth loss. so more RF reoetes into the arr instead o f the ground . This feed
is why a GAP requires NO RADIALS , Just as eleva ting a GAP o ffers no significam improve
ment to its performance, adding radials wonl either, making set up a breeze.

A GAP an tenna has no traps, calls 0( transformers. This is important . The greatest
sources of failure in multlband antennas <Ire these devices. Perhaps you heard someone
discuss a trap that had melted. arced or became full o f water. Improvements to these inher·
ent problems are the focus of the ereenoa manut<IC turer. while the basic design of the
antenna remains unchanged. GAP improved the trap by eliminating it! Removing these
devices means they don't reve to be tuned and. more importantly. wonl be detune<1 by
the first ice or rain. The aoserce o f these devices Improves antenna reliability. stability and
increases bandwidth,

Another maj or advantage to a GAP antenna is its NO tune feature. Screws are Simply
inserted into predrifled holes With a supplied nutonver.

The secret is out and people in the know say :
CQ-ihe GAP consistently outperformed base-reo antennas., .and was qUieter.·
73- lhis is .'I real DXantenna, much qcneter than other verticals."
RF- i o say this antenna is effective would be a real unoerstatement. SwitChing back and
forth on 40m between another mulllband HF vertical and the GAP, there w as no compari
son. Signals were always stronger on the GAP, sometimes by S units. not just DBs . ~

Worldradio - "These guys have solved the problem associated wi th verticals . That is, an
awful 101 of RF is wallowing around and dropping into the dirt instead of going outward
bound. A half-wave vertical does need radials it it is end ted rat the bottom,. But the same
halt-wave vertical does not las much, hard ly at all) it is fed in Ihe center."
IEEE- "Near field and power censny analyses show another advantage o f this antenna
(asymmetric vertical d ipole) : II decreases the power density close to the ground. and so
avoids power dissipation in the soil below it The input impedance is very stable and
almost independent of ground conoucnvity This antenna can operate with high radiation
efficiency in the MF /VIII standard broadcast band. without the classical buried ground
plane. so as 10 yield easier Installation and memterwxe."

._--

If l
,

ThIs all purpose antenna IS
desIgned to operate 10m
80m, WAR( bands Included,
II siUona 1· !/ 4· plpe and
can be mounted close to the
ground or up on a root. Its
bandwidth and no tune rea
ture make it an ideal antenna
for the limited space environ
ment as well as a temnc addi
tion to the antenna farm .

MODEL I BANDI OF OPERATION
HT WT MOUNT

COUNTER·
2mil,6m.1' 0"!l.' 2~ Sm 17m 20m 30m 40m 80m 160m POISE

( haUenger DX I . I • I • I • I • • • • 31.1' 21 Ibs
Drop In 3 Wires

1259
Ground Moount 025'

Eagle OX I I I • I • I • I • I • I I . I I 1 2 1.1' I 19 1bs I 1-1/ 4" pipe 80" Rigid 1269

Titan OX I I 1 . 1 . 1 . 1 . 1 . 1 . 1 .1 . 1 I 25- I 2SIbs I 1· 1/ 4" Pipe 80· Rigid I 1299

Voyager OX I I I I I I I . I I • I • I • I 45- I 39 lOS IHinged Base
3 Wires I 1399 ,057" - - - IiIE
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• •

5G.900

A full range of cellular
antennas is available: hole
mount, magnetic mounf,
on-glass and base station.

MICROCELL MAG

-

5KA 901 C

46049 VOLTA MANTOVANA· MN · 1~lY . Tet 1391376/801515 · Fax 139\376/80125
NORTH AMERICA OFFICE: TORONTO· CANADA . TEl. 1519) 650 9277 Fox 15191650 177
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