


Get more features for your dollarwith our

REP-200 REPEATER
LOW NOISE RECEIVER PREAMPS SYNTHESIZED FM

EXCITER & RECEIVER MODULES

--
•

We recently introduced new vhf fm
exc iters and receivers Which do not
requ ire c hannel cry sta ls.
NOW••, uhf modules are also available!

EXCITERS:

FM EXCITERS : 2W output. contmcous duty.
• TA51: for 6M. 2M, 220 MHz ki t $99, wl1$169
o TA451: for 420·475 MHz ki l $99, wit $169
o TA901 : for 902·928 MHz, (0.5W out) ." .... " . wit $169

VHF & UHF POWER AMPLIFIERS.
Output levels from l OW to 1DOW. .,. ... Starting at $99

FM RECEIVERS:

RECEIVERS:
R301 VHF Receiver: various bands 139·174MHz·,
216·226 MHz
o Kit I~.m ~a""' onfy) . . .c nly $139 (TCXO option $40)
o Wiredltested ...$209

(includes TCXO)

R304 UHF Receiver :
bands 400-470 MHz' .
• Kit (U a.-' 50 ha m ban<l onlv)

inel TCXO .. $179
• Wiredltested...$209

Very sensitive - 0,15I-1V.
Superb selectivity, >100 dB down at ! 12 kHz, best
ava ilable anywhere, nutrer-proot squelch For 46-54.
72-76 , 140-175, or 21 6-225 MHz, kit $129, wli$1 89
o R144 RCVR. Like Rl00, for 2M, with helical

resonator in front end, kit $1 59, wit $219
o R451 FM RCVR, for 420-475 MHz , Similar to R100

above kit$129, wlt$lB9
o R901 FM RCVR, 902·928MHz . $159, wit $219

Get time & frequency cheeks
without buying multiband hI
rcvr. Hear solar actlvrty reports
affecting radio propagation,
Very sens it ive and selective
crystal controlled superhet, dedicated to listening to WNV
on 10 MHz, Performance rivals jne most expensive rcvrs

o RWNV aevr kit, PCB onfy .. " ". " $59
o RWNV Rcvr kit wilh cant spkr, & 1'lVoc adapter $89
o RWWV Rcvr wlt In cebt ";th spkr & adapter " $129

WWV RECEIVER

Exciters and Receivers provide high qual ity nbfm and
rsk operation , Features include
o Dip switch Irequency selection.
o Exceptional modulation (or voice and ctcss.
o Very low noise synthesizer for repeater service.
o Direct tm for data up to 9600 baud.
o TCXO for right frequency accuracy In wide

range 01 environmental conditions.
o Next day shIpping. No wait for crysta ls.

* ** ' *

."' *'.,~. "'CO"'"
A sensitive and selective

proresslonal grade receiver to
monitor critica l NOAA weather
broadcasts. Good reception
even at distances or 70 miles or
more with suitable antenna No
comparison with ordinary consumer radios!

Automatic mOde provides storm watch, alerting you by
unmuting receiver and providing an output to trip remote
equipment wilen an alert tone is broadcast Crystal
controlled for accuracy; all 7 channels (152.40 to 152,55),

Buy just the receiver pen rroouie in krt form or buy the krt
with an attracnve metal cabinet. AC power adapter, and
buiil-in speaker, Also available factory wired and tested
RWX Rcvr kit, PCBonly " " ".. " ". ".. ".. ".. " ".. ".. ".. ".. $79
RWX Rcvr kit with cab inet, speaker, &ACadapter $99
RWXRcvr wired/lested incabinet with speaker & adapter , ,$139

JOin the fun. Get striking
Images directly from the
weather satellites!

A very sensmve wideband fm
receiver optimized for NOAA
APT & Russ ian Meteor weather fax on the 137MHz band.

Designed from the start for optimum satellite reception; not
just an of/·the·shelf scanner with a shorted-out IF filler!

Covers all 5 satellrte channels. Scanner circurt & recorder
control allow you to automatically capture signals as
satellrtes pass cvemese, even wIl ile away rrcrn home,
o R139 Receiver Kit less case $1 59
• R139 Receiver KIt with case and AC power adapter $189
o R1 39 Receiver wit in case with AC power adapter . .$239
o Internal PC Demcculetcr Board & Imaging scnwere $289
oTumstile Antenna """, " " " " , $11 9
oWeather Satellite Handbook . ... $20

No need to spend thousands on
new transceivers for each band!

• Convert vhf and uhr signals $I • jl
to & from 10M

o Even if you don't have a 10M rig. you can pick up
very good used xmtrs & rev-s for next to nothing,

o Receiving converlers (shown above) available for
various segments of 6M, 2M, 220, and 432 MHz.

o Rcvg Conv Kits from $49. w iredltested units only $99,

• Transmitting converters
for 2M, 432 MHz,

o Kits only S89 vhr or $99 uhf.
o Power amp lifiers up to

eowcoe«.

LNG-{ ) GAAs FET PREAMP
STILL ONLY $59, wired/tested

• Make your friends sick with
envy I Work stations they don't
even know are there.

o Install one at the antenna and
overcome coax losses

o Available for 28·30, 46--58,137·152.152-172,210­
230, 400-470. and 800-960 MHz bands,

LNW.( ) ECONOMY PREAMP
ONLY $241klt

o Miniature MOSFET Preamp
• Solder terminals allow easy

connection inside radios.
• Available tor 25·35,3$-55, 5$-90. 90.120, 120-150,

150-200, 200-270. and 400-500 MHz bands
Digital Voice Recorder Option. A llows message up
to 20 sec, to be remote ly recorded off the air. Play
back at user request by OTMF commalld . or as a
periodical voice id. or both. Great for making club
announcementsl only $100.

REP·200C Economy Repeate r. Rear-voice 10 , no
dtmf or aotooatcb. .,.. ,.. ,.. ,..... , Kit only $795, w&t $1 195

REp·200N Repeater, wmcot controller so you can
use your own ,..,..,.Klt only $695, w&t $995.

• k if stilt only $1095
• factory assembled still only $1295
5().,1.4. l U ·1R 2 13-23J. ua.-~ 1~ Mfil. (gQ2· ~2a MHl ' !ill""v " I!lM r.)

... FCC lyp" _<<<p ' e<! loc oornme'tial , e MCe i<l 15<1 & 450 MKl band'

Access all you r fav orite
closed repeaters!
o Encodes all standard CTCSS
tones wittl crystal accuracy and
convenient DIP switch serecnon.

o Comprehensive manual also shows how you can set up
a front panel SWitch to select tones ror several repeaters.
o DeCOder can be used to mute receive audio and is
optimized for Installation in repeaters to provide closed
access. High pass fiiler gets rid of annoying buzz in
receiver. Q New low prlces l

• r e-s CTCSS Encoder/Decoder Krt now only $29
• TD·5 CTCSS Encoder/Decoder Wiredltested .. " $49

COR-3. I ne~pensive. fl e~i ble COR module with timers,
courtesy beep, euce mixer .. " , on ly $49lkit, $79 wft.
CWIO. Traditional diode matrix 'o'er. .. kit only $59.

CWID.2. Eprom·controlled 10·er. ..... on ly $54111It, $79 wit.

DVR·1. Record your own voice up to 20 sec. For voice id
or playing club announcements, $59Ik it, $99 wit .

COR-4. Complete COR and CWlO all on one board. 10 in
eprom. Low power CMOS " only $99Iki t, $1 49 wit.

COR·S. COR with real-voice id, Low power CMOS, non­
volatile memory .. ...... kit only $99, wit only $149.
COR·5. liP contro ller wrth autopatch. reverse ap, phone
remote control, lots of DTMF control runctions, all on one
board, as used in REp·200 Repeater. , $379 wit.

Ap·3. Repeater autopatch, reverse autopatch, phone line
remote control. Use with TD-2. .. ." , "" kit $89.
TO·2. Foor·digit OTMF decoder/controiler Five latching
on-off functions. toil call restrictor. .. "" " " kit $79.
TO-4. DTMF eontrclter as above except one on-off function
and no toll call restrictor. Can also use for setecnve calling:
mute speaker until someone pages you. kit $49.

Hemtrcrucs has the world's most
complete line of modules for
making repeaters. In addition to
exciters, pa's, and receivers, we
offer the following controllers.

A mlcrcprecesscr-contrclled repeater with full auto­
patch and many versatile dtmf remote control fee­
tures at less than you might pay for a bare bones

repeater or contro ller alonel



We came across these
nice binoculars inan
importers cose-ou deal,
Not some cheap in-line
lens jobs, these beauties
have roof prisms.a super
nice rubber armored
housing ever light weight "',;;;;;;;;;;;;;;;0i0i
aluminum. 10 x25power Withfulty coated optics. Includes
lens cleanercloth, neck lanyard and nice carry case. For
exira dernamling use in bright sun,choose the EXmodule
with ruby coated Objectivelens, Firstqu-a lity at a close-o-ut
price! We've seen tile exact same units with the 'Bu-ahnell'
name on thembeing sokl for$30 morel
BND-1, Binoculars and case _ _ _ $24.95
BND-1EX, Ruby Coated l el1sBinoculars and case .$29.95

Binocular Special

Search for buried treasu re at
the beach. backyard or park.
Th isprofessional quality krt can
detect metal at adepth 01up to
6 inches, Easy touse, just lis·
ten for the c/lange in tone as
you 'sweep' the unrt across the
surtece - the larger the tooe
cnarqe- the larger the object.

Hasbuilt·in speaker Of earphone ccroecrco. runs on stan­
dard 9 \IOn battery,Complete kit includes handsome case.
rugged PVC handle assembly that 'breaks down' fOf easy
transportation ami shieided Faraday search coil. Easy one
evooing assemb!y, Th is niftykit will literally pay tor itsell !
Thai guy in the picture looks like he found something·
what doyoo think rt is - gold, sitver. Roga ine, Viagra? You'll
have fun with thiskit,
TF·1,Treasure Finder Ki1...._........_...._......" ........._ ...SJ9.95

Speech Descrambler

ORDERINGINFO: Satlsfaetioll Guaranteed. E""""g tor 10 days. d
not pleased, return ., origonaJ form for ref" rld, A<ld S(i,95 lor ship·
ping, hand!;fIQ and ;osurarx;e OfOOrs uodel $20, a<ld $3.00. NY resi·
dents ao.tI N sa"" ta> , SOO)', roo COOs Foreign orders, actl 20%
for surface mal or L'Se credrt caro and 5P"cify shipping method,

Decode all that gibberish! This is ite
popular descrambler / scrambler that
you've read about in all the Scanner
and Electronicmagazines. Speecn
inversion technology is used, which is
compatible with most cordless phones
andmany police department systems.
hook it up to your scanner speaker termina ls and you're in
business Easify configured for any use: mike, line level
and speakeroutput/Inputs are provded Also conmuncate
in total privacy over telephone 0; radio, full duplex ooera­
tion · screroe and unscramble at the same bme. Easy to
build,all complexcircuitry contained in new custom ASIC
chip lorclear, clean audo. RullS on 9 to 15VDC. Our
matching case set adds aprolessionallook10 your kit.
SS·70A, Speech oescramblerlScrambler Ki1 _..S39.95
CSS, Custom Matching Case and Knob SeL " $14.95
SS·70AWT, FuHy Wired SS·7OA with Case ".$79.95
AC12·5, 12 VoR DC Wall Plug Adapter ~ $9.95

.;
CD Color Camera

CCD Video Cameras

RF Power Booster

j " . Microprocessor controlled",11. ;,1. for easy l requency pro-
~·'ct{ : grammlng usmgDIP

':A. :~!S swltcres. no drift. your sig-
" ~ ~ nailS rock solid al l the

...~ time • just like thecern-
!<:'±'r"-~,...-,-_-,-" rrercat stajcns. Audio

quality is exceieot, connect to the line output 01 any CD
player, tape ded ormikemixer and you're co-ne-ac
Foreign buyers will appreciate the high poweroutput
cajMbility of the FM-25; many CaribbeanI~ks use a sin­
gle FM-25 to cover the wIloIe is~ndl New. improved.
clean and hum-free runsoneither 12 VDCor 120 VAC,
Kit comes complete withcase set, whip antenna. 120
VAC poweradapter . easy one evening assembly

FM·25, Synthesized FMStereo Transmitter Ki1........S129.95

A lower cost a1temative to our
high oe rtomerce transmitters ,
Offers great value, tunable over
!he 88·108 MHz FM broadcast ;
band. plenty 01 power and cor 1
manual goes into great detail tt,
outlining aspects of antennas. t t t~\
transmitting range and the FCC L'"' ,,"
ru les and regulations, Connects 10 any cassette deck, CD
player Of meer and you're co-ne-an you 'lt be amazed at
the exceptional auco qualityl Runs on intemal 9Vbattery
oreuemerpower Irom 5to 15VDC. Add our matching
case and \\11 ip antenna set for a nee finished look

HI ·10A, Tunable Ft.I Stereo Transmitter Kit $34.95
CFM, MalchingCase arld Antenna SeL. $14.95
AC12·5, 12Volt DC Wall Plug Adapter $9.95

CCDWA·2, B&W ceo Camera, witle-anglelens, $99.95
CCDPH-2, B&WCCD Camera, slimfit pin-l1o~ len ".$99.95
CCDPH-2, Color CCD Camera, wide-angle 1ens_ $149.95
IR·I , IRIlluminator Kit for B&W cameras $24.95
IB·1 , Interlace Board Kit " " ..,..$24.95

If you're loolIii"l91Of a good Quality CGD board camera,stop
right he re' Our cameras use top qLJality Japanese Class 'A'
eGO arrays wrth over440 line line resoutcn, notthe oft·
spec arrays that are found on many other cameras, You
see, the Japanese suppliers gradlliheeeos at manufac­
tu re and some manufactu rers end upwith the oft-grade
ch ips ore 10 either cost constraints or lack at buyirIQ 'clout'.
Also, a newstrain of CMOS sing le chip cameras are enter­
irlg the market , those unns have aboul 1,12 the resolution
and draw Oller twice ti1\! current that these cameras 00 •
coot be fooled' Ourcameras havenice clean fields ard
excellent lighl SlIflsrtivily, you'll really see the difference,
arid dyouwant to see in the dark, the b~ck &white mod­
els are super IA(Infra-Red) senstlse. Our IR·' lIIuminatOf
krt is inv~ible to the human eye, blJl lights the scene likea
flashlight at night! Co~ camera has Auto WMe Balance.
Auto Gain. Back Light Cornpensabon and DSP! Available
with Wide-angle (80") or super slimPjn-hcle style lens.
They run on 9 VDC and produce standard 1veNt p-p video,
Add one of our transmitter units for wire less transmissioo to
any TV set, or add our IB·1 tnertace beard for audio sound
pick-up and supereasy direct wire hook·up coonectioo to
any Video monitor. VCRor TV with video/audiOinput jacks,
Cameras fully assembled. inctuding pre-wired connector.

Add some serous muscle to your signai, boost power up to
1wart ever a frequency range of 100 KHz toover 1000
MHz! Use as a~b amp10; sigllSl generatOfs. plus many
fOre i!n users employ the LPA· l I0 boosl the power of their
FM tereo transmitters. providing radio service th rough an
entire town, Runs on 12 VDC, For a neal. professklnal!y fin·
ished look,add the optional matching case set.
l PA·1, Power Booster Amplifi-ef Ki1 " ".S39.95
ClPA, Matching Case Set lor lPA-1 Ki1 S14.95
lPA·1WT, FullyWired lPA·1 with Case ~ S99.95

C-2000, Basic Video Transmitter Cube "' ..".."' "' "'$89.95
C-3000, Basic Video and AudioTransmitter Cube $1 49.95
C·2001 , High Power Vicleo Transmitter CUbe..•..••..••. .•, $179.95
C-3001 , High Power Video and Audio Transmitter Cube $229.95

Ramsey AMradkllfal1Smi1ters operate in the standardAMbroad­
cast band and are eaSlty set to any clear channel in your area.
Our AM·25, 'pro' ve rsion. fully syntheSIzed transmitter features
easy frequooC'f set\Jng DIP SWitChes IOf stable, no-drifl frequency
confrol, while E>elnq jumper setable for higher power output where
regulabons allow, The ootry·levet AM·l uses a lunable jra nsmu
osc l l~tor and runs the maximum100 mlil iwatls 01 power. No FCC
rceree is required, eXpl1(:ted ra!J9ll isup to t/4 mile depending
upon eotema and cood~ions, Transmitters accept standard line­
ievet irlpuls from tape decks. CD players or mikemixers",and run
on 12 volts DC. The Pro AM·25comescompleteWith A\., power
adapter. matchinq case set and bottomloaded wire antenna, Our
entry·level AM·1'has an available malching case ami knob set fOf
afinished. professional fook

AM-25, Professional Aid Transmitter Kit•." $129.95
AM-l , Entry level AM Radio Transmitter Kit ~ S29.95
CAM, Matching Case Set lor AM·1.... $14.95

~~~~~~~~~~~~~~ A~truty proles-

sional ueqoeo­
C'f synthesized
FM Stereo
transmitter eta­
tion in coe
easy to use,
handsome cab­
inet. Most radio

L-,- -,---,--,---,--:::--:-,-_J stations require
a whole equipment rack to~d alt the featu res we've packed
into the FM·tOO. Set Ireq U<!ncy easify with the Up/Down freq
buttons and the bigLED digital disp~y. Plus there's input low
pass filtering that gives great sound no malter what ue source
(00 more squeals or swish ing sounds fromc/leap CO ~ayer

mputs!) Peak limiters for maximumpunch' in your audio- with­
out over modulation, LED oargrapil meters fOf easy selting of
audiolev~s and abuiR-in mixerwith mikeand 1100 level inputs
Churmes, drive-ins, schools and colleges find the FM·1()() to be
the enswer to their transmitting needs. you will100. No one
offers ail ihese featuresat this price' Krt irx:ludes cabnet, whip
antenna and 120 VAC suppfy.
We also ollera high power export version of /he FM·l00 that's
fullyassembled with one watt of RF power, for miles of program
coverage. .The export versIOncan only be shipped OlJ~lde ffJe
USA, or Wllhmthe US if accompanied by 8. Signed statement
/hal the unit wi'!be exported

FM-100, Professional FM Stereo Transmitter Klt $299.95
FM-1011WT, Fu lly Wired High Powef FMTransmitler" "..$429.95

Wecall themthe ~ubes · . , .,

Perfect video transmission
from atransminer
youcan hide under
a quarterand only
as thick as a stack
eN four peones­
nars anicket in
the picturel

Tral1Smilscoeror B&Ww~h fantasticquality· almost like a direct
wired connection toany TV tuned to cable c/lannel 59. Crystal
control~ for no frequency drift with performance that equals ~w
ertocerreot models that cost hundreds morel Basic 20 mW
~ transmits up to 300' while the high power 100 mWunit
goes up to 114 mile. Audkl unils include sound using a sensave
buin~n mike Ihat will hear a whisper 15 feet away! Units run on 9
volts and book-up to most any CCDcamera. Any of our cameras
have been tested to mate perfectly with our Cubes and woo
great. Fulfy asssmaed . just hook·up power and yoo're on the airl
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Irvine , CA 926 18
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SS-10
SS-12
SS-18
SS-25
SS·30

SWITCHING POWER SUPPLIES
CONT. ICS WT.(LBS)

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

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

ASTRON POWER SUPPLIES
• HEAVY DUTY' HISH OUALITY • RUSSED • RELIABLE·

SPECiAl FEATURES ""ORomE SPECI"CAT101S
• sauDSTA.TE ELECTRCWICAllY REGUlATED • INPUT VOlTAGE: 105-125 VN:.
• FDl.D-8A.CK CURRENT UMlTIHG P,ot8CtS fI'tM« SUpply • OUTPUT VOlTAGE: 13.8 we t 0.05 'tOIts

"om excessive NTeoI: & continuous shoned output (Inll!Jnally Adjustable: 11-1S VOC)
• CROWBNI OVER VOlJAGE PRCITfCT1CIrII on al l Models • RI PPlE Less 1tIan 5mv peak 10 peak (full load &

m epf lWl. n..u.1S-6A.1S-4L IS-5l low line)
• MAINTAIN R£GUL..ATlOH & LOW RIPPLE al low li ne input • All units available in 220 V/1C input voltage
Volta~ (except for Sl -11A)

• HEAVY DUTY HEAT SINK . QtASSlS MOtJrCT FUSE
• TH REE CONDUCTOR POWER CORD except IO!" RS-3A
• ONE YEAR WARRANTY . MADE IN U.S.A.

• LOW PROFilE POWER SUPPLY
Col.. COlltinUIM ICS' SO' ,"\ Sh"~'~MODEL Gr,y Black Duty [A.1lI1 IAmlll) . K" W- WlI '"

Sl-11A • • 7 11 2\ft-N- 9% 12
Sl-11R , , 7 11 "', 7

,,. 12
Sl·11S • , 7 11 2\ft-N- 9% 12
Sl -l1R ·RA , 7 11 4lf. - 7

,,. 13

RS-l SERIES • POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
ContinulUs ICS ' Sill liNt Sh"&'"MODEL Duly {Ampsl IAmpsl K- W- Wl ...

RS-4l 3 4 3'1.r - 6'11 - 7'1. s
RS-5l 4 5 3%- 6'11 - 71/, 7

RM SERIES • 19" RACK MOUNT POWER SUPPLIES
ContInuous les· Sizi [Ill ) SlIi l'&illl

MODEL Duty IAllps) lAlIIl'sl Hx Wx 0 Wl b.
RM -12A 9 12 5'1. x 19 x 8'lo 16
RM -35A 2S 3S 5'lo x 19 x 12 '11 38
RM -5OA 37 50 S'lo x 19 x 12'h 50
RM -6OA 50 55 7 x 19 x12 'h '",
Separate Volt and Amp Meters
RM ·12M 9 12 5't. x 19 x 8'/0 16
RM ·35M 2S 3S 5'lo x 19 x 12'" 38

MOOEl RM·35M
RM -SOM 37 50 5'4 x 19 x 12 'h 50
RM -60M 50 55 7 x 19x12 'h '"

RS·A SERIES "'" C••lie..n IU" l ilt I III U i"il
MODEl '''' "". DeI,IA.,11 ,.1.'11 II x_ xl WI. Il tI'
RS-JA • 25 3 3x ."" x 5'" •
RS-" • • 3 • 3"< x 6',0; x 9 S
RS-SA • • 5 3"1 x 6'''' x 7'1, 7
RS·7A • • 5 7 3,",x6 '"x9 9
RS-l0A • • 7.5 10 .. x l 'IJ x 1O,", 11
RS·12A • • 9 12 4'il X Bx 9 13
RS-12B • 9 12 4 x 7'1l x 1011< 13
RS-ZOA • • 16 20 s xs x 10'/: 16
RS·JSA • • 25 35 5x11 x11 27
ifi·50A • 37 50 extawx u 46

MODELRS-7A A ·lOA • " 70 6 x 131/ . x 12'io "
13

Silt [Ill )
H x W x D

41; x8 x912,
C..Un ..,
DlI, '.1.,'1MODEL

• Swilchatlle votI and A1np mell!J
RS-12M

• Sepilrate 'IOIt and Amp meters
RS-20M 16 20 5 x 9 x 10""' 18
RS-35M 25 35 5 x 11 x 11 27
RS-5OM 37:50 6 x 13"'" x 11 46
RS-I0M 51 10 6 x 13'1, )( 12' 4fIMODEL RS-35M

RS·M SERIES
".;;.;..~

38
50

13
20
29
46..

4Y.r x8x9
5 x 9 x 10""
5 x 11 x 11

6x 13"'xI I
6 I 131... 12'0

S% x 19 x 12'11
5'1. x 19 X 12'ft

35
50

7
10

15
22

IODH

• Sepante VOlt and Amp Mellll"S · OUtput YoItage adjustable from 2-15 volts . Ctnenl li mit adjustatlle from 1.5 alll
10 FunLoad

C.'li..... ItS" Stu IIII Stli"il
DIl, (A. , sl IUi,I) . x • x I WI. Il h

@t 3.8VDC @10v0c OSVOC @13.BV
~I~ 9 5 2 12
V5-2OM 16 9 " 20
VS-~ 25 15 7 35
VS-~ 37 22 10 ~
VS-I0M 67 34 16 70

• Variable rack mount power supplies
VIlM-35M 25
VIlM·SOM 31MODEL VS-35M

VS·M AND VRM·M SERIES

CIRCLE 1. ON READER SERVICE C

RS·S SERIES • Built in speaker co.. C••tl..... les'
MODEL GrlY ... D.', [A_,I) A.,.
RS-75 • • 5 7
RS-1OS • • 7.5 10
RS-12S • • 9 12
RS-20S • • 16 20

MODEL RS-12S Sl·11S , , 7 11

Size III)
I xW xD

<4 x 7'11. x 10'4
4 x TV, x 10%0

411I x 8 x 9
s x s x ie»
23Jo x N l( 9"

UI"llt
WI. llh

10
12

"18
12
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Wayne Green W2NSOI l

Not hlng To Say Irving Vcrmillia WI ZE. Cape
Cod. came on. with his wal-

If )'OU believe thai. I' ve gOI loping signal and his licking
a zero-point energy device to clock up ncar the mike. you
sell you. I' m talking (well. knew who it was immediately.
writing) about the ARRL Thut was then, and now is
board 's restructuring propos- now.
als. JCC i'. , they've actually My response to me League's
come down from the 20 tim id approach to rcstructur­
WPM code requirement for ing is restrained applause. It' s
the Exira Class license . Well, better than doing nothing and
Class A. they want 10 call it. watching the hobby go down
I' m old enoug h so I used to the toilet due ( 0 the League's
be a C lass A licensee. Old? neglect. I think I'l l still hear
You bel! I was making CW the toilet Fl ushing - just not
contacts on 40111 in 1938. as loudly. Too little, and maybe
Lordy, that's 60 years ago! even too late.
And 1 was on 16(lm phone, They've proposed to lower
too. By 1941 I was able to the code requirement for Gcn­
win the Sweepstakes contest eral from 13 per to 5. Using
for my division . To prove it. my sneaky (but legal) secret
I've got a medal that the system, almost anyone should
ARRL sent me at the time be able to ace the 5 WPM test
pinned to my hamfcst hat. with one hour of training.

For you young squirts, And that's fo r the slo-e-ow
back bcfo de wo we had three learners. Mos..t people can be
license classes: A, B. and C. ready in about 20 minutes.
Around 90% of us were Class Heck. I learned the Greek al ­
B, which permitted CW on all phabet in 10 minutes when I
bands and phone (it was was being hazed for my col ­
10tYk AM in them thar days) lege fraternity initiation. It
on 160m and 10m. Ten was was either that or get my bu tt
like a VHF hand and peopled seriously whacked . And I still
by pioneers. Yeah, there wax can rattle it 011
a litt le hit doing (10 5m and l lcarned the code one night
2- ll2 m, hut nut much. So while I was getting into my
naturally I was attracted to Boy Scout uniform. I' d put it
2-112 meters. Indeed, when I off until a half hour before
gut my ticket. I made my fi rst the meeting. I still know most
contact with Dexter W2MCV of the code.
with my 2-1/2m walkie-talkie. I won't rehash my judg-

Most of my activit y wason ment that the ARRL's 1963
160m phone, which went from incentive licensing scheme
1800- 1050 kc in those days. was not just a failure, but pro-

Class A provided phone yoked the greatest disaster the
privileges on 75m and 20m. hobby has ever experienced.
100 kc on cach band. so with Look. you ARRL director
AM carriers fi ll ing 10 kc. ttun guys (and gal). the fut ure of
allowed around nine round- the hohhy is in your hands .
tables. Period. Nruurully thc It 's time to make some major
nine channels were dominated changes, not just patch up the
by nine kilowatt stations. Whcn leaks.
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It was nice 10 sec them pm­
pose widening the phone
bands. Well, considering the
withering away of CW activ­
ity. it's about time to rcallo­
catc frequencies. Heck. when
I started , 40m went from
7000-7300 and was wall-to­
wall CW, from top to bottom.
80m, from 3500-3'XlO was
packed solid at night with
CWoNow I hear a few chirps
around the bottom of thc band.

Mo tiva tion

Harry Lewis W7JWJ was
kind enough to send me a
long and fascinating letter. I
might even have published it,
but he a..ked me not to. I' ll
bet he was worried abo ut his
reputation being tarnished by
being associated with weird
Wayne Green.

Harry has a cert ifi cate for
copying code at 79 WPM.
He's offered S I,OOO to any­
one who could heat him at
copying the code. He's taught
thousands of people to copy
the code. IIc points out that it
has been taking longer and
longer for people 10 learn to
copy the code at 13 WPM. In
the 1930s, it took an average
of 12.5 hours of practice. By
19-14. it was taking abou t 28
hours. By 1970, it was avcrag­
ing 70 hours. It is now avcrag­
ing 110 hours!

Harry is convi nced that diet
is a big part of the problem.
Well. I agree with him that
the American diet hu.s gone to
hell in a handbas kct . Sugar.
chocolate. white flour, meat
laced with hormones and an­
tibiotics, and so on . Smoking,
beer and other poisons aren 't
speeding up our brains any,
either.

Sure, our schools are part
of the TCa<;t1O SAT scores have
been plummeting. but so is the
great American diet of ham­
burgers and fries, which pro­
vides vi rtually no usnblc nutri­
tion forour hodies - or brains.
We wash down the hamburgers
and fries with a coke or a glu­
tinous shake - both poison.

If you or your children want
to be able to think and be
healthy, you' ve got 10 shop a
different pan. of the supcrrnar­
kct. Over there in that tiny or­
ganic food section. buying fruit
and vegetables, instead of in
the meat sectio n.

Motivation helps. too. Harry
noticed that when military ops
had the choice of learni ng to
copy code at 40 WPM in two
weeks and gelling a cushy
safe job with good puy r...·. go­
ing to an active battalion.
they had a 100% success rate.
Makes sense.

I' ve found that concentrat­
ing on building a new skill
makes it easy and fun tu learn.
The old never-say-die ap­
proach. When the Advert ising
Club of Ncw York had a horse­
hack riding outing I remem­
bered how much fun I'd had
as a kid in Washington (OC)
riding in Rock Creek Park, so
I decided to take lessons. I
fo und a superb professional
and took lessons several times
:I week - until I got very good
at it. I read every book I could
find, got an Arabian. and
started training him. I rode
horses everywhere I went ­
on the beaches and hills of
California. the forests of Ger­
many, the beaches and hills of
Cari bbean islands, the parks
of Paris.

When thc head trainer at
the Ringling Brothers stables
in Sarasota saw me riding one
of their horses he asked me to
exercise his top show horse.
Starlit Night. Wow! Now that
was fun! 1 put the horse
through all the dressage gaits.
Thc horse was amazingl y re­
sponsivc to my every signal,
no mailer how slight.

Outside of my usual brag­
ging. .... hat I' m saying is that
you can accomplish just about
any skill yOll want to if you
make il your business to do it.
It takes motivation and deter­
mination. Never Say Die! With
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ing. I probably shouldn' t have
let the growth get away from
me like that.

The nice thing about a mail
order business is that you can
run it from anywhere. and
you can start small. PC Con­
nection started out in a fann­
house in Marlow (NU) and
now they've taken over an
entire shopping mall in Merri­
mack for thei r offices.

Look. you' re never going 10

make much money working
For someone else. The key 10
Freedom is owning your own
business. So find some inno­
varive product and get started
with an office al home like I
did. In addition to running 73.
my products these days arc
books. which I write. pri m. and
pur together at home. Well, this
is the information age. hut the
problem is that there is so rnoch
information that everyone is on
overload. So I do my research
and simplify the informal ion.
making it all available in one
book.

QRP VFO!
High power key pod
Iontrolled dire"
digitol synthesis
VIO for low
power enlhusiosls

monia in his early 50s. Smok­
ing had ruined his lungs.

Where am I heading with
all this'! I' m trying 10 ge t you
to start thinking in terms of
starting a small business in
some field that will he rcal
fun for you and run it out of
your home until it gets 100
big to handle.

I started 73 Magazine out
of a small apartment in Brook­
lyn and ran it for two years
before I moved everythi ng to
New Hampshire - into my
new home in Peterborough.
And I ran it, plus Byte. Micro­
computing, 80-Miao. Desk­
lOp Compllting . /IlCider, Run.
and some orbcr publication!'.
from there until I sold every­
thing 10 lOG in 19 83 . Well, I
did have to buy the house and
barn next door for more maga­
zinc offices, a z-t-room morel
for software developme nt. a
house and bam in northern
Peterborough for the book di­
vision, a house in w est
Peterborough Fur shipping.
and so on. I gobbled up just
abo ut every avai lable build-

CIRCLE 33S ON READER SERVICE CARD
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Get base station performance from your QRP rig with keypad
controlled VfO featuring:
./ Keypad entry of frequency
./ 10 Hz to 40 Mllz frequency range
./ Digital VfO with 10 Hz resolution & display
./ Variable rate incremental keypad or rotary tuning
./ Dual WOs (A&B) allows cross band selection
./ 100 memories for VFO A&B
./ Keypad selection of bands
./ RIT (+/. 9.99kHz)
./ Size: L-4" X 11-2.5" X 0-0.9"
sp«IQ/ Il_t.d tr_ Int1"Odllaory pna ; SI "9 (U.s.) pllU SI O.JhJppr"'K

Order now and also receive the RS-232 option to control "'FO
operation via your PC. Orders: 1-800-923-3423.
Info: (Tel. ) 905-470-2900 (Fax) 905-470-6742.

that I managed to wake up.
That' s when I started my first
real husiness - manufactur­
ing loudspeaker enclosures. I
set up a desk in one end of
my bedroom in Brooklyn (NY)
and hired Jordan Polly K2AZL
as my first employee. The
manufacturing was contrac ted
out and one end of the ce llar
was set up as a shipping de­
partment. Next to the coal bin
and laundry tubs. My ham
shack fi lled the rest of the cel­
lar. This grew within three
years to abou t a $20 million
business , but by then I'd had
to rent outside offices and a
warehouse.

My grandfather had run his
brake lining business from the
same house twenty years ear­
lier. He'd made millions in­
venting things. helping what
is now known as C irgo ge t
started with his co llege buddy
Henry L. Dougherty, Dough­
erty put tbc profits from manu­
Facturing my grandfather's in­
ventions into oil. Then came
the stock market crash and a
million dollars in City Service
stock dropped to being
worth about $3.500. And
my grandfather (Pop)
went from being a mill ion­
aire to needing to lind
something to do to gel by.

He fi rst took over the
management of Continen­
tal Can and rescued it from
bankruptcy. Then his uncle
called. explaining that he'd
invented a new and better
brake lining. Pop drove out
to East Brady, Pennsylva­
nia, to see what this was all
about, and signed up to
handle the eastern pall of
the country for Rex Hide
brake lining. Customers
loved it because the stufT
didn 't wear out every few
thousand miles like the
regular lining. Soon the
cellar was lilled with in­
ventory and trucks were
picki ng up shipments ev­
ery day. The lining was
molded out of carbon and
rubber to lit brake drums.
so when WWU came along
and rubber was scarce, the
factory was closed down.
And that was the end of
Rex Hidc.

Pop, who smoked a pipe
and cigars. died of pncu-

Why arc you so stubborn"
My patience is over 17CX ex­
hausted just trying to get you
out of the endless maze in
which you've been trapped
all your life. Despite every­
thing I've been preachi ng, you
have been stubbornly refusing
to even consider starting your
own business. What docs it
take to bla..t you out of the
sand trap of a nine-to-live?
Have you got iron-poor blood ?

Sure, I got sucked into go­
ing to college so that I could
work for other people all my
life. It wasn' t until I was 28

that, a good diet, and plenty of
exercise, you can beat Harry
at the code - if you really
want to. You can certainly
yawn through the stupid 20
WPM test. And you can learn
any skill you want to.

I'd like to sec our schools
devote more effort to leach­
ing kids skills - like swim­
ming, diving, howling, bi­
cycle riding, driving, flying,
archery, etc. I' ve published a
list of skills in the past. so I
won't do it again. But how
abo ut you'! Can you keep up
with me on skis? Have you
learned how to hot air bal­
loon? Stunt kite flying? Jug­
gling? How about parachur­
ing? I' m game, if you arc.
Scuba diving? Let's sec if you
can usc less air than I do. I
guarantee you can' t.

In what skills or fields are
you an expert? Have you
learned anything you could
write abou t and sell your
teaching? That can he a nice
home business . I've become
an expert on nutrit ion and my
book The Secret Guide 10
Health is selling like crazy. As
one of the founders and fi rst
secretary of American Mensa. I
wrote The Secret Guide to Wi.~ ­

dom. which has sold thousands
of copies. And, with a Ph.D. in
entrepreneurial science, plus a
lifetime of experience, my hook
The Secret Guidi' /0 Weulth is
also a best-seller. So what have
you done or lcarm..--d that you
can write about? Get busy with
your word processor.

Oh. yes - please stop whin­
ing about the crummy code
and just do it.

S tub-bot-en
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LETTERS
From the Ham Shack

James Alderman KF5WT. we C3 n provide a valuable scr-
How ca n we re vive . or save. vice like no o ther radio service
amateur rad io? Some ham s have can.
suggested that in o rder to main- But although hams can pm·
lain o ur viability ,",,'C mu st work vide a service to the public in
more al providing emergency these limes of disaster. there is
communications. I have another one area where I believe we can
theory. pro vide an e ve n greater scr-

As one who wo rks in the ra- vice-and I furthe r be lie ve it' s
diu communtcauons industry, lour only hope for ensuring the
can tell you that modern public surv iva l o f our hobby.
safety rad io systems arc built We should focu s on the edu-
with mu ltiple level s o f rcd un- cuuona l bene fits o f amateur ru-
dancy 10 avo id o utages. For in- d iu . Let m e ex pla in. In the
stance. in case power goes OUI. two -way radio industry. it used
Ihe systems my company builds to he that mo st new e mployees
w ill run o n batt e ry backup came up through the ham ranks.
powe r fo r a few minutes until T hat is. kids who gre w up tink­
e me rgency generators come up. eri ng with ham radio o fte n went
If the e ntire to wer faci lity is de - to work in the radio and elec­
strcyed. 010..1 ra d io syste ms ironi es ind ustry. T h is Is no
haw a whole se pa rate backup longer the case. So fe w young
tow er site. hams a re coming up these days.

If d ispatch consoles. or the o ur company (located in Dallas )
phone lines that connect them to o ften has to recrui t out of state
the lo we r si te. ha ppen to g o 10 even find radio installers. (In­
down . dispatc hers can simply stalli ng is a job th at o n ly re ­
use standa rd mobile rad ios to q uires minimal knowlcdge.) We
di spatch radio calls. In short. the c an forget about fin ding a 21 ­
chance o f hams having to sup· year-o ld wh o knows anythi ng
ply police and fire departments a bo ut rad io co m m un ication s
with eme rge ncy rad io commu- and c all ac tually work o n rc-
nications is ge lling less likely all pcatc r sites. Ham rad io is no
the time since o ld style pub lic longer a training ground for a
..afety repealers arc be ing reo high-tech work force . Of all my
placed by 800 :-'1Ht trunked o r present co workers, I wo uld say
digital radio systems. o nly about o ne in 10 is a ham .

Ho wever. hams can provide lIam radio can pro vide tre-
a val uab le se n -icc to re lief agen- mcndo u.. educationa l opportuul-
cics such as the Red C ross and lies for young people . Here arc
Salva tion Army. These o rgani- a few possibili ties that req uire
lations provide d irect re lief in m in imal work o n the part o f
times o f disaster and rarel y have clubs:
fund s to spend o n rad io s . If • Amateur radio day at local
hams have emergency commu- schools. Hams could se t up two -
nic atio n .. reso urces, suc h as meier sta tio ns in selected e l-
mu lti p le re peaters with wide c men ta ry o r m id d le sc ho o l
c o ve rage a nd back up powe r, classrooms (maybe li ve o r six).
wc ll-t rai ned operators who can Stude nts in cuch class could pre-
qui ckly se t up communlc atlons. pare a short speech outlining
the ability to o perate both voice what ma terial has been studi ed
and packet in simple porta ble o ver the past wee ks, and select
set ups. and e ve n portable re - a spokesman 10 deliver the ad-
peeters to deploy in areas where dress o ver ham radio 10 a ll the
relief o perations are underwa y. o ther classroo ms. The n other
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classrooms co uld ask q uestions.
T he be ne fit wo uld he that a ll
classes get the bcrcflr of kno wl­
edge that was previously confined

to o nly one classroom. Further.
students wo uld learn abou t speech

" riling. public speaking, passing
information over two-way radio.
andthcy rrugtuevcn pick up some
interviewing ski lls.

• Amateur halloon launche s.
Hams co uld launch, and track

with OF equipment. a heli um
balloon package to carry student
e xpe ri men ts to th e e dge o f
space. T he easiest pay load is a
35 mill 111m camera rigged to
snap photos every so many min­

utcs. Or a crossband repeater. or
"satellite:' could he fl own a loft

to allow schoo ls 100 mi les apa rt
to link up and share knowledge .

A club spon sored project like
thi s co u ld provide an ac tivi ty
invo lvin g many areas of inter­
est as we ll as o pportu nities fo r
student involvement. There is a
wea lt h o f info rmation abo ut
amateur balloon launches on the
In ternet.

• Amateur television. In many

larger cities. a mateurs transmit
live coverage of sh utt le mi s­
sio ns on ATY. Since practica lly
all schools already have cable­
ready TV sets, a simple o uts ide
antenna is all that's req ui red to
pull in 440 MHz ATV picture s.
p rov ided the trans mit s ite is
with in a reasonable d istance o f
the sc hool. Thi s live co verage is
a vailable o n the ~ASA Select
Ne twork wh ich can be p icked
up on a standard C-band home
satellite rece iver. NASA makes

many resou rce s avai lable 10
schools free of charge. includ­
ing c urriculum material for all
grade level s that coincides wi th
each shunk mission.

T he se arc o nly three of many
ways that clubs. o r j ust g roups
o f amate urs, could have a n im­
pact rm thci r co mmunities. I' ve
been working rece ntly in Illy
rura l Texas hometown to try and

implement some of the se ideas,
but I must te ll yo u it has been a
hard row 10 hoe. To start with.
there is o nly a hand ful o f ac tive
hams in the area any more , and
the re really aren 't a ny young

hams co m ing u p th rough the
runks. From what I hear. this is
the situatio n a ll over the country.

In o rder to gel younger hams
in o ur ran ks, I believe we mu st
be a fra ternity that people would
be excited to join. In fact. I be­
lieve that ham radio in general
is in such a slump that the o nly
way we can survive is to GIV E
o ur way out o f it. T hat is, we
mu st begin to serve o ur commu­
nit ies and our local sc hools by
provid ing a service thaI nobody
else can. We must use our skills
to ed ucate kids, ge-l (he-m inter­
ested in science and techno logy.
a nd prov ide an e xci ting and
who lesome ac ti vi ty t hat t he
whole famil y ca n part icipate in.
If we do this. o ur ran ks will
sure ly grow and amateur rad io
will have a bright fu tu re .

Gerald Wagman K2EWA.
Ea st Bruns wick NJ. I e njoy
read ing "Never Say Die" though
I am o fte n in d isagreement with
what you sa)'. sometimes vehe­
mently. but I must admit mu ch
of it is thought -provoking in any
eve nt. And there sonic items I
d o a gre e wi th . I found th e
" We' re At War: ' item in the July
'913 column to he of particular
intere st, e specia lly relating 10

the comments o n study ing the
art of war. I spen t ma ny years
in middle management ill basic
re search in the pharmaceu tical
industry. and one of the best
little books r vc come across is

tili e d Leadersh ip Secrets of
Amla the Hun by Wes Roberts,
Ph .D . (Warner Boo ks. 1985 ).

This book can se rve as a model
in areas other than j u..t manage­
ment; it's a p rime r in leade rship
and Dr. Ro berts has d issected
Anita' s role in life. ge nerally
thought of as that o f a ty rant and
a barbaric and ruthless pill ager.
by e xtract ing the cle ver le ader­
ship principles thut he used. II
demonstrates that the techniques
whic h Aulta de vised are re adily
applicabl e to our ma nagement
leadership o f loday and I think
Ihal all o f these yo ung theoretl­
ca lly -o r ie n te d m a na gem e nt

Conl/nued on page 38
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111 6. No on/off switch. LED, meter, fuse .

http://w• • .,,,fj~,,urprisn.nJm FAX: (60 1) 323-6SS I
• I year No MUIlt'r What™warranty - 30 day money bact.

uarantee (less~h) on orders from MFJ • Add SI1I

I~
MFJ ENTERPRISES, INC.
P.O. Box -19-1. ~I iss. Stale. !\IS 39762
(601) 323-5869; 8-1 :30 CST,Mon-.'ri
TKhnkal Help: (601)323-05-19

1"n<n_~""'liooGs ..bjoect "'dJan ~_ e lm MFJ~ .....

MFJ . . . the world leader in ham radio accessories

MFJ-1118. $69.95. This is MFJ' s
most versatile and hig hest current Deluxe
Mult iple DC Po .....er Outlet. It let s you
power two HF and/or VHF transceivers
and six or more accessories from your
transceiver's main 12 V[)C power supply.

T,,'O pairs of super heavy duty 30 amp
5-way binding posts connect you r trans­
ceivers. Each pair is fused and RF by­
passed. Handles 35 Amps total.~OW LED.

Six pairs of heavy duty. RF bypassed
5-way binding posts let you power your
accessories. They handle IS Amps total .
are protected by a maste r fuse and have an

MFJ Switching Power Supplies
Power your HF transceiver, 2 Meter/440 MHz mobile/base and accessories
with these new 25 or 45 Amp MFJ MightyLite"'" Switching Power Supplies!
No RF hash . . . Super lightweight . . . Super small . . . Volt/Amp Meters . . .

voltage and work from 85 to 135 V AC or 170
10 260 VAC. Easily replaceable fuse.

MightyLilesTll
• • • Mighty Features

MFJ Mighlyliles™ featu re a fron t-panel
voltage control. It lets you vary the output
volt age from 9 to 15 Volts DC and gi ves you
a highly regulated voltage outp ut.

You gel an easy access front-panel with
five-way binding posts for heavy duty use and
a cigarette lighter socket for mobile
accessories. The MFJ-4245MV has two M:l.S
ofquick-connects on the rear for accessories.

Large 3 inch dual meters are bri ghtly
illuminated to make it easy to monitor load
voltage and current.

A whisper quiet inte rnal fan efficiently
cools your po wer supply for long life.

Two models to choose from . . .
~IFJ-$225~IV. $149.95. 25 Amps max­

imum or 22 Amps continuous. Weighs 3.7
pounds. Measures 53/ ..Wx41/1Hx6D inches.

I\U·j ....USMV. $ 199.95. 45 Amps max­
imu m or 40 Amps continuous. Weighs 5.5
pou nds. Measures 7 1hWx43!4Hx9D inches.

MFJ No Matter WhalfJI Warranty
Mightylius™ are covered by MFJ's

famous No Matter What™ one year limited
warra nty. MFJ will repair or replace (at our
option) your power supply for one full year,

MFJ 35/30 Amp Ad;ustableRegulated DC PowerSupply
Massive / 9.2 pound transf ormer . . . No RF hash . . . Adj ustable / to 14 VDC . . .

A massive 19.2 pound transformer make s let you monitor vol tage and current.
th is power supply super heavy duty! II Three sets of output terminals include a
del ivers 35 amps maximum and 30 amps pair of heavy duty five-way binding posts for
continuous withou t even flexing its muscles, HflVHF radios, two pairs of quick-connects
Plugs into any 110 VAC wall outlet. for shack accessories and a covered cigarette

It's highly regulated with load regulation lighter socket for mobile accessories,
better than I%. Ripple voltage is less than A front-panel fuse holder makes fuse
30 mY. No RF hush -- it's superclean! replacement easy. Whisper quiet fan speed

Fully protected -- has over voltage increases as load current increases -- keeps
protection, fold back short circuit protection components cool. 91hWx6I1x93/.. inches.
and over-temperature protection, You r MFJ-4035MV is protected b.y~FJ ' s

You get front panel adjustable voltage famous No stoner WhatTId one year limited
from 1 to 14 VDC with a convenient detent warranty. MFJ will repair or replace (at our
set at 13.8 VDC. A pair of front-panel meters option) your power supply for one full year.

MFJ-4225MV $1
25 Amp

M tTs new adjustable voltage switching
power supplies do it all! You can power your
HF transceiver or 2-Meterl440 ~tHz mobile
or base and accessories.

MFJ 's '\/jght:d .iles™ are so lightweight
and small you can carry them in the palm of
you r hand! Take them with you anywhere.

1'0 more picking up and hauling around
heavy, bulky power supplies that can give you
a painful backache, pulled muscle or hernia.

~IFj 's 25 Amp M ighty Lite™ weighs just
3.7 Ibs. - c rhat's 5 times lighter than an
equivalent conve ntional power supply.
~1FJ's 45 Amp version is even more dramatic
-- 8 times lighter and weighs just 5.5 pounds!

No RF hash!
T hese babies arc clean ...
Your buddies won't hear any RF hash on

MF.J's heavy dutyII'E'W' conve ntional power supply is
MFl .40 35\1 V exce llent for po wering your'9' HF or 2 Meter/440 MHz

$14 95 transce iver and accessories.

""'" MFJ High Current Multiple DC Power Outlets
Power two HFIVHF transceivers and six or more accessories from your 12 VDC power supply

MFJ-1118 ~FJ - 1 116

56995 54495
A~~ ~~
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The amateur radio information telephonemes­
sage system has a new area code. Pinellas
County's (Florida) new area code is 727. Any­
one interested in Clearwater. l argo, or St. Pe­
tersburg area ham radio clubs can call (727)
531·8135 for information. New hams, visiting
amateur radiooperators. and the publicare invited
to call the "Ham Hotline" as a quick way to get
updates on local events, meetings, and testing
sessions.

located on Florida's west coast. on the west
side of Tampa Bay, Pinellas County has about
3000 licensed hams. Pinellas County has an ac­
live APAS network, ground-breaking SkyWarn
operations. 12 amateur radio clubs, and a qrow­
ing ARES group. Any of these topics, or others.
could be featured on the hcnlne's weekly meso
sage. These messages are not intended for radio
rebroadcast.

TNXAmateur Radio Public Information oece.
Pinellas County Fl, news relea se, Will iam
Holcomb, editor.

The Code that Really
Counts

Florida Ham Radio Hotline
Has New Area Code

The radio amateur is:
-ccnsiderate - Never knowingly operates in

such a way as to lessen the pleasure of others.
' l oyat - Offers loyalty, encouragement and

support to other amateurs, local clubs. through
which amateu r radio in the umted States is rep­
resented nationally and intematonally,

-Proqresstve - With the knowledge abreast
01science. a well-built and efficient station and
operation above reproach.

-Friendly - Slow and patient operating when
requested: friendly advice and counsel to the

tum NTIA contacted the real user, the Navy. The
Navy has just spent some 75 billion dollars-bil·
lion with a B, on a little thing called the Combat
Engagement System. CE$ operates in that 400
meg band. So the Navy was real unhappy about
the idea of sharing the band with anybody. And.
of course, with the Navy, they have their idea of
jammer hUnling that is significanllydifferent from
ours. They have the hardware to enforce what
theydesire.'

The fact that the Navy is siding with ham ra­
dio does not mean that the fight to save the 70
cm band is over. Congress wants more military
spectrum turned over to the private sector for
commercial use and the FCC is under pressure
to accede to these demands. As such, ham ra­
dio operators cannot afford to become compla­
cent. The berne is not over yet.

From Amateur Radio Newsline, via The
LCARA Patch, July 1998, Tim Culek K08TC,
editor.

Military to Help
Save 70 ern

The ARRl has called out the United States
Navy to help save (he 70 em band from being
forced into a sharing agreement with land mo­
bile users or possible reallocation (0 their exclu­
sive use. Speaking at the Rochester Hamfest.
AAAl First Vice President Steve Mendelsohn
W2Ml explained how it all came about.

"It occurred to me alter talking to somebody
at Dayton that we don't own the 440 spectrum.
Mostof you should be aware we are merely sec­
ondaryusers.And Iwondered if theprimary user
was aware. So the league contacted the NTIA
(National Telecommunications Information
Agency), which is the government FCC, and in

What to Do About
Your Technician Accent

and it is time lor me to return to reality (though
there are those who would say that I have long
since left matter behind). So 73. gb, gl, gldx, es
cusn my OAR ca rd is sure via burc.

TNX Dr. Hal Goodman W3UWH,

On FM, there is little need to repeat your
canstqn several times."N3SZW listening." is suf­
ficient. However, it may be necessary to repeat
if the person you're trying to contact has his HT
in scanner mode.

"Negative contact: and "clear" are also un­
necessary if no one answers your call.

"N3SZW lor to" is superfluous. Irsunderstood
that you are idenlilying yourself.

listen before you transmit. PIT (push to talk)
on your microphone should be labeled ATL (re­
lease to listen).

Speak in plain, everyday language ,
o codes are meant for CW, not on repeaters.
When words must be spelled. they should be

spelled phonetically. Cute nonstandard phonet­
ics are questionable at best. However, "Novem­
ber Three Solid Zirconium Wire" might help
someone remember your call.

Avoid endless signolls. A simple "N3Sl W
clear: is sufficient to end your communication .

Excerpted by Bill Smith N3SZW, with permis­
sion from the ARRL from Your Technician Ac­
cent ....And What to Do About It! by James
Craswell WaVNE, OST, Vol. 82 , No.4, p. 88,
andadapted here from The HamArundel News.
Mar. 4. 1998.

•••

When you live in rural Maine, shopping invari­
ably means getting into your truck and driving
anywhere from 50 to 250 miles on mostly de­
serted roads. There is very little to do. The radio
orovdes only acid rock as an excuse for music,
some screecnv soprano on thePBS station or some
hell-and-brimstone preacher who's determined
10 save me even if it means killing me. My two­
meter rig was stolen on my last trip 10 the big City
and even if I still had it. there are generally no
repealers or stations in range.

It was on just such a trip last week that my
idle mind began 10 think about "Q" signs. The
more I thought about them. the more silly they
seemed. For example, aSL means. "Can you
acknowledge receipt?" or "I am acknowledging
receipt." What has that gOllO do with "SL"? It
should be "OAR" and you should send a "OAR"
card.

The more I thought about it. the more ex­
amples I kept coming up with. "OSY· means
"change." either frequency or type 01emission.
What does "SY" have to do with change? 11
should be"ac." and if you wantto be more spe­
cific, "OCr for "change frequency" and "OCM"
for "change mode:

"OAP" must mean "really poor: and can't af­
ford a rig that puts out more than five walts. If it's
"low power," call it that: "Ol P:

"OAN" means "troubled by static," and "OAM"
means "being interfered with: Therefore. "OTS"
and "OTI" (troubled by an idiot).

'OAl !" You are wearing something with a
"rusty Zipper" on it and should exercise extreme
care when near AF. Basically. it means, 'Who's
calling?' , so it should be "OWC."

"OTW Well t guess you could say "thehouse:
But what about all those people who live in apart­
ments or condos? Too bad: You have no OTH,
so no "OAR" card for you! Since it really means,
"what is your position (location)?", or "my posi­
tion (location) is," call it that, "OPl." I will send
my QAR card direct to you r OPL.

How about "ORl "? I am busy being chased
by a roaring lion, or are you busy being chased
by a roaring lion? II means I am busy/are you
busy-de not interfere. So a simple 'OB"---or lor
thepurists who insist onmree-tetter signs,"OBl:

"OS8: Now there is a good one. How about
my "solder broke" and I am off the air. Or, not a
mobile, stationary broadcast (there are several
others, but propriety will not let me say them). It
means signal strength is going up and down,
ergo, "OUD."

Fortunately, for the reader, this was only a
short drive (60 miles to the nearest Radio Shack)
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TERMS: 110 MIIIIMUM ORo ER $hoPP"'ll <tnd nandi lf'IQ lot tI>o
48 conlO-- la1U,S,...., $5,00 per 01001, All O!lle" in<:Iudl"ll AK,
HI, PR 0< Gana<l.O n'lIJol pay fuM sIlippor>g 0f<l8rl; "*IN_red
in CALIFORNIA ,,",-,01 inclu<lo lOCal Slal ,.0..., Quanlll....

Umil8<l NO COO, PrlcesOlJblect
CAll, WRITE to chan9+ -...... ......,.

FAX or E-MAIL

for cur FREE
96 Page

CATALOG
Outside IN us.s.

se<'d suo pos~.

CHARGE ORDERS to Visa, Maslercard,
Amer ican Express or Discover

1-800-826-5432

HEAVY-DUTY LIGHTER CORD
with 2.1mm Plug

Incredible Deal 11
METAL ENCLOSURE WITH
POWER SUPPLY AND FAN

COR

Cigarette lighler~~
plug on one en~ _.~
Wllh replaceable .
3AG icse . 2, 1 mm, _
center positive co-as ~.

power plug 5' black SPT-2 cable. S125Large quantity available. - h
CAT# CLP-39 eac

100 for $90.00 - 500 for $425.00 (SSe:)
1000 for $700.00 (7OC each

High-quality beige
metal enclosure
with bui lt-in
switching
power supply,
60mm square ,
tan (12 Vdcj and ....
2.2S~ speaker, Power
supply outputs: +SV 0
6A. • 12V 0 l A. -SV 0 O.M.. -12V 0 0.3A.
()n.-olf push switch, speaker and LEOs in tront
panel. Rear panel has IEC power receoteoe
and CUlOulS tor other connectors. Extenor
dimensions: 12" x 12" x 2.5". Front panel has a
cutout lor a 112 height drive, Vents in sides and
rear, Plastic Iron! panel with AT&T logo.
Includes SliCk-on rubber teet and ribbon cable
wI 40 pin connectors. S11 00
CAT # MB"68 each

I RECHARGEABLE AA CELLS I
OUR LOWEST PRICE EVER!

=~~:;::;:':s. (r"rrr;(~&i",,,,,,,um((o
1.2 volls 600 mAh

0.56' diameter X 1,969- long S125
CAT # NCB~AA each

11 0 for 511.00· 100 for $100.00

MAll ORDERS TO:
ALL ELECTRONICS

CORPORATION
P.O. Box 567

Van Nuys. CA 91408
__ FAX (818}781-2653

e-mail allcorp@allcorp.com
internet - http://www.allcorp.coml

CodeTapes

Radio Bookshop

73TU5 Gl."IltSis S wpm code tape Thisbeginning
tape takes you ttunugh !he 26 letters, 10 numbers
and necessary punctuation complete with practice
every step of the way. $5 .00
731D6 The StickltT 6 wpm rode tape Thisisthe
prnctice tape foc those who survived !he 5 wpm
tape and it is also ue lapc fer the Novice and
Tedmician licenses. 11 is comprised of one solid
hour of code. 0lanIctcrs are sell at 13 wpm and
speced at 5 wpn $5.00
73T13 Back BreaktT lJ wpm code tape COOe
groups again at: a bri!>l. 13+ wpm so )'W'n be mlUy
at ease when you sil dcw.n in front cla SlCelr·e)'ed
volunteer examiner who sens sending you plain
languagecode alOoIy 13~T. 55.00
731'20 Courageouo; 24H- wpm rode tape Go f('l"
lhcfulrn class license. $5.lt)
73TI5 l\ l ind ~ler 25+ wpm rode tape. $5.00

""'_ llOl}-2'~-1373 Of 6OJ.1I2~-O:~~. FAX 6Ol ·92. Mn.
Of I« onkt form ""- rql' ~5 ' Of 0fIkn.., ..ronNlnl.

Why Do You Get Upset
When a Ham Erects
a Radio Tower?

I just ordered cable TV. Since my neighbor got
his license, I haven't been able to watch a dear TV
picturel

TNX Jim Giunta WB3HOA.

It doesn't
-Squeal its tires
-Screech its brakes
-Blow its hom
oRev its motor
-Slam its doors at unGodly hours
oShine its headlights in your bedroom window
-Backfire
-Bile you
-Bark. or meowor howl
-t eave deposits 00 your property
-Oig up your garden
-Scratcn on your door
-Widdle on your trees
-scat teryour garbage
-Drcp leaves thai you have to clean up
-Grow branches over your house
-Drop fruit or nuts which clog your rain gutters
-Block your view like a tree or building
*Grow roots that damage your walk, driveway,

or drains
-Have rowdy parties
-Play loud music
-Or ride bikes across your lawn
From Marvin Wilson VE7BJ, originally in the

OntarioAmateur. We adapted it in a rather caval ier
way from the Badger State Smoke Signals, June
1998, Jim Aomelfanger K9ZZ, acting eohor. fa

beginner; kindly assistance, cooperation and
consideration for the interests of others. These
are the hallmarks of the amateur spirit .

"Balanced - Radio is an avocation, never in­
terfering wi th the duties owed to family, job,
school, or community.

"Patriotic - Station and skill always ready for
service 10 country and community.

The original "Amateur's Code" was written by
Paul M. Segal W9EEA, in 1928.

From the Spring 1998 newsletter of Voice of
Idaho ARC, Steve Wade KF7YC, editor.

My Neighbor and Me

After being a Tech Plus lor 19 years I decided
that it was a good time 10 upgrade. I was nearing
the time when I intended 10 retire, and I would
really have time to pursue the hObby.

I ordered some code study tapes from 73
Magazine. Every day' practiced receiving Ihe
code and before very long I was ready 10 take
the 13 WPM test. I only needed to take the code
test, and not the written lest. because I was
licensed prior to 19n.

I wenl down to the library in Delaware, just
over the Pennsylvania line, where a group of lo­
cal hams administered amateur examinations on
the third Saturday of every month. Not only did I
pass the 13 WPM lest, but 10 my surprise I
passed the 20 WPM test also. The VE recom­
mended that I try the Advanced test. I did--and
failed,butthree months IalerI had my Extra class
license, and set oulto tark 10 me world.

I invested in an Alinco HFtransceiver, apower
supply, and a A7000 antenna. On the air, I was
having a great time making contacts all over the
world. There were limes that I could have used
more Ihan the to-watt output my transceiver pro­
vided ... SO I decided to invest in an amplifier. I f------------------i
chose the Ameritron AL81 1, eager1y hooked up,
and started to broadcast.

Things were going greal untiltllal day when
my next-door neighbor came pounding on my
door. I opened it to face a very upset man.

"Knock it off," yelled Mike. "I can't listen to my
hi·lil You're interfering with my music and I'm
going to report you to the FCC!"

I tried to apologize bul it was clear that
Mike was not in any mood to listen . I decided
10 let some time go by and try to reason with
him late r.

The next day I knocked on his door and in­
vited him to stop by and see my radio equipment.
I apologized for the problems, but explained Ihat
1was entirely legal , and offered 10 work. with him
10 eliminate the problem with his hi-fi. I demon­
strated my radio and let him make a couple of
contacts on 40 meters. He really took to it-in
tact, he asked if I could help him get an amateur
lcense!

We studied together for three months. Mike went
down to the library, took the test, and is now the
holder of a General class license--and is totany
addicted to amateur radio. He spends every night
chasing OX.
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The Ins and Outs of
Surface-Mount

Everything )'Olt need 10 know 10 gel started - or gel better.

Ho mer L. Davidson
15 17 1s t Avenue North

Fo rt Dodge IA 50501·4237

E
y surface-mounted devices

(S~lD) arc found in many con­
sumer electronics products such

as TVs. VCRs, camcorders, and compac t
disc and cassette players. The surface­
mounted part has opened up a whole
new area of electronic construc tion.
These tiny components are nO\I/ avail­
able to the elec tro nics hobby ist to min­
iaturize his or her favorite project
(Photo A).

Now you can build S~lD e lectron ic
ci rcuits and projects like the big boys.
In fact. they are a lot of fun to build. O f
course, yo u must have a steady hand
and a great deal o f patience .

Because ma ny surface-mo unted de­
vices have sim ilar shapes and sizes.
so metimes it is difficult to iden tify
them on the c hassis. The commerc ial
re sistors mi ght appear as round . flat.
Ieadless de vices. The ceramic capac i­
tor is a llat so lid part with the termina l
co nnectio ns at the outside . tinned
ends. The resistor might have ,several
numbers for iden tification with li ne s at
the ends . while the ceramic capacitor
has a line at the top with a letter o f the
alphabet and numbers. Transistors and
diodes arc o ften identified with two

10 73 Amateur Radio Today · October 1998

letters. Tbc SMD component terminals
are found at each end. except on transis­
tors and IC chips.

The com mercial sur face-mounted
transisto r m ight appear in a chip form
with flat co ntacts at one side, LOp and
bottom , or on hath sides. You mi ght
fi nd more than o ne transistor inside
o ne c hip. The same applies to fi xed di ­
odes and LED SMD parts. Two or
more diode s might he found in one
component. Remember. you can test
these transis tors ami diodes like th e
big b ro ther. or standa rd. compo nents.
The Sr.,.,fD part is mounted directly on
the PC wiring.

T hose t iny compo nents

The S~fD part ava ilable for c lcc­
tro nic construction is marked and
mounted somewhat like the com mer­
cial SMO component. T hese SMD
components are miniature in size and
must be hand led with care. Since the se
parts arc so tiny, they can easi ly be lost
or flipped out of sight. For surface­
mounted resistors and capac itors. se lect
the physically largest. with the highest
wattage and highest working voltage .
Choose S~tD electrolytic capaci tors

with at leas t a 16-\"011 rating for sm all
nine-volt electronic projects. Se lec t
thick fil m chip re sistors w ith a I/Sth
watt size. Most ceramic c hip SMD ca­
pacitors have a 50 -volt wo rking volt­
age. These surface-mo unted parts are
ideal for building the small elec tronic
project (Photo B).

Identifying 5.\ ID parts

Within the latest T V chassis. sur­
face -mounted parts are so ldered d i­
rectly to the board wiri ng. while
standard compo nents arc mounted on
top o f th e PC chassis. The e lectronics
proj ect PC hoard can he etc hed so that
the SMO parts arc mounted on top of the
wiring. The most common S~lD comJ)()­
ncnts available for e lectronic projects are
capacitors. resistors . transistors. ICs.
LEDs. d iodes. and inductors.

The SMD parts found on the electron­
ics chassis might look. like tiny brown,
black and gray specks. The fixed resistor
might be marked with whi te numbers
upon a b lack chip. A cera mic capac itor
chip might have a letter wi th a number
alongside to identify the value. Some
bypass and coupling S~fD chip ca­
pacitors are not marked at all . The



-

•

l'hota A , Soldering the SMD COlllpOllem into the PC wiring with a
txuterv iron .

Photo C. Four tiny SAID chips are dwarf ed hy their common
equivalents , From left: res istor. transistor.fixed cap . electrolytic .

e lec tro ly tic capacitor c hip can be idcn­
tificd with a white line al one e nd. in­
dicating the posi tive terminal . while
the alumi num electrolytic has a black
line or area. which is the negative or
ground terminal . Besides the po lari ty
marking. the S~1D c hip e lectrolytic ca­
pacitor might have the capac ity va lue
and working voltage stamped on the
top side.

The S~ ID transi sto r has three tcrmi­
na ls. with two on one side and one on
the other side . The terminals might be
marked 1. 2. and 3. The ceramic IC chip
has many ter minals on each side. while
some microprocessors have gullwing­
type termi nals . The SMD transistor or Ie
might have the part marked on top or no
markings at all. Some tra nsistors are
marked with a number and leucr on the
top side. Of COUfSC, you must ha ve a
magnifying glass under a strong light to
identify the small num bers and letters
on the tiny SMD com ponent.

r/llIlo B . A sIIIall AM radio made lip of
SMlJ components,

Sl\tI> capaci tor ch ips

The S~1D ceramic capacitor chip
might he available in three or four d if­
ferent case sizes: 1210. 1206. 0805.
and 0603. I pre fer working with the
1210 a nd 1206 case SiI CS. since they
arc physically the largest c hips to work
with, For instance, the SMD 12 10 case
is 3.05 mm in leng th. 2 .54 mm in
width. and 1.27 mm thick. whi le the
1206 is the sa me ler unh (3 .05 mm ).-
1.52 mm wide, and 1.27 mm thick.
Naturally. the smaller the capacity in
picofarads (pA. the sma ller the case
size of the capacitor (P ho to C )"

Most ceramic c hip capacitors arc
available with a 50 volt working vo lt­
age. The capacity can ra nge from 0.5
pF to 0.068 p,F. T hese ceramic chip ca­
pacitors are available from some mail
order firms in a sing le (1), 10, 100,
500. or 1000 lot price . It' s best to pur­
chase parts at a IO-Iot price. The ce­
ramic chip capaci tor is used in bypass
a nd coupling electronic circ uits.

The surface-mo unted chip and
di pped mica capacito rs arc selected for
RF. radio. microwave. and resonator
c ircuits. The working vo ltage migh t he
100 and 500 volts from I to JQOO pf
capaci tance . T hese SM D mica capaci­
tors are quite expensive compared to
other S~1D capacitors .

Remember. the ceramic chip capac i­
tor is a nonpo lari zed capac itor. You can
so lder a ny e nd into the PC wiring c ir­
c uit witho ut any problems. The ceramic
chip capacitor might have a letter and

num ber stam ped on the top indi cating
the actual capacitor va lue . while in
other c hips there are no marki ngs and
only e nd connections. Always keep
those S~lD parts inside marked plast ic
envelopes so they will not get lost or
mi xed up.

The SMD a luminum electrolytic cu­
pac itors arc polarized and should have
a 16. 25 . 35 . or 50 V working vo ltage.
Do not use a 10 volt or less working
voltage SM D e lectrolytic in a nine­
vo lt batte ry c irc uit. as they have a ten­
de ncy to break down.

Often the vo ltage and capac ity are
stamped on top of the elec trolytic ca­
paci tor (F ig , I ).

The top black marked area ind icates
the ground tenninaJ. Observe the correct
polari ty of e lectrolytic capacitors: if in­
sta lled backwards. they can run warm.
overhe at. and blo w up in your face.
They arc available from 0.15 to l(}())

microfarads (Jl F). The SM D alu minum

Fig. I . The ceramic capacitor might have
a letter and number 0 /1 the top side to
identi fy the chip and mille .
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S7\lD resistors
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VARIABLE CAPACITANCE DIODES

1

'"
ca '", 3

These transistors can he tested with the
transisto r tester or with the diode lest
of the dig ital-rnuhi rnctcr (DMM ).

You ca n ident ify the SOT·23 gene ral
purpose FMMJ906CT by a 2A sLamped
on to p, a nd the FM!\-1T3904CT hy a
I A . The CMPT2222A swi tching tran­
sisto r has a C I P on its top (body)
( Fig • .1 J.

The lead less. fixed. SC ho ttky barrier.
zenc r, and varia ble capaci tance diodes
appear in SOT-23 packages. T hese di ­
odes mig ht look like three-legged

Ie chips

The 5~ID IC chip is con...tructcd
somewhat like the standard Ie with
gullw ing termi nals. Usua lly these
static-se nsitive devices arrive in dark
static-se nsit ive hags . Termina l I is
iden tified hy a U or indentat ion c ircle
on top and is round at the bottom left
ha nd comer, loo king dow n upon the
chip. For instance. the linear LM386
low power amp IC is an SMT pIn
L~I3H6- 1 - :\D at Digi -Kcy and has an
50-8 outline . The 386 numbers arc
stamped on top with an indented circle
at terminal I.

IC chip devices are neither hcatproof
nor shock proof. They arc made of ce­
ramie or plastic mold ing. and the y
should no t he subjec t to direct shock.
Do not apply unnecessary stress to the
chip. Handle SM D semiconduc tors
with ex treme care. Insta ll the chip nat
upon the printed circu it hoard .

Fig. 4. The fixed diode IN/II i lltlJS are listed
as numbers and mort' ,h'III one diode mav
be[aund in olle chip .

S\ ID diodes

The surface-mounted transistor might
appear as a ch ip with llat contacts at one
side. top and bottom. or both silks. You
might fi nd more than one transistor in­
side one chip. The standard or conven­
tional SMD transistor has an SOT-:!3
package out line, while the nne wan
power transistor has an SOT·Xl) outli ne
with a heal sink. The SOT-Xl) and SOT­
223 might consis t of two transistors in
one chip or in a Darlington arrangement.

The conventional transistor (SOT-23)
is a ge nera l purpose transistor that you
would fi nd in e lectronic projects . Digi­
Key uses part numbers such as
F~I~IT39(J.lCT-ND for 'he lN3~

NP:,\ transistor and FM~n3906CT­

I'D for 'he lN3906 PI'P type . The
Mouser Electronics li stings for the same
type of transistors have part numbers of
MMBT3~ and MMBT3906. The
conventional 2N2222 genera l switch­
ing transisto r in the SMT types is
listed as M~IST2222 at Mouser and
FM MT2222ACT-i'\D (X PX) at Digi­
Key Corporation.

T he SOT-:!3 general purpose transis­
tor has the collector terminal on one
side (at the top). with the base to the left
and emitter terminal to the right at the
bo ttom side of package outline . Some
have flat or gullwing-type terminals.

S~I [) transisto r s (Sl\IT)

0805, 1206, and 1210 case styles for
electronic construction. The 0805 resis­
tor is 1110 watt: 1206 style is 118 watt:
and 1210 is 1/4 watt. The 25 12 case is
a I watt 51\ID resistor. These SM D
fixe d resisto rs appear in 0 n. 10 n.
and 1.0 megohms . The 0 n resistor
might he used as a feed through or to
tic two circuits together.

These Sr..1D resistors can he pur­
chased in f. 10. or 100 lo t prices. It' s
best 10 choose SMD resistors in a 10-lot
pricing of each va lue. Remember. e i­
ther e nd of a resistor can be solde red
into the circuit with the resistance
value at the top. For instance, the S~lD

resistor mig ht have 102 stamped on
top, where the firs t two numbers equa l
the amount and the last number indi­
cates zeros to add . The numbers I and
o thus woul d equal 10, and two zeros
at the end would then mean a 1000 ohm
or I k resistor o r (Fig. 2).

56 X 102

=5600 0
OR5.6K O

,..
:-K:,

----------
: c

~ie
eE l 2 3, c ,

t 1 6 S

~~
I 2 3 ~

47 x103
= 47.000 0
OR47K O

[ill [Jill
SMD RESISTORS

10 X 102

= 1000 0
OR 1K O

[§]

electrolytic stands up while the solid
ch ip lies down on the PC wiri ng.

The tantalum electrolytic chip ca­
pacitors are found in a smaller capac­
ity and can he purcha..ed in 16. 20. 15.
and 35 working vo ltages. The black
polarity bar on the lOp side is the posi­
tive terminal . Most standard e lec tro­
lytic capacitors have a black line that
indicates a negati ve or ground termi­
na l. These SMD electrolytic capac itors
ha ve the reverse. a positive (+) polar­
ity with a black har at one end. Place
the SMD black line at the positive
voltage connec tion.

The tantalum electro lytic arc avai l­
ab le fro m 0.-1-7 to 47 microfarads (~F) .

The S~1D a luminum electrolyt ic ca­
paci tor is used in B+. dccoupling. and
power supply circuits. whi le the lower­
capacity tanta lum capacitors might be
found in coupling and bypass c irc uits.

Fig , 2. The SAtl) ('hil' resistor 11m .\IT­

eral numbers 0/1 topto irlcllfi!r the value
of T('S;Sf(/ IICC .

F ig . J . Tile SOT·23 generalpurpose fran·
sistor might ha re' a number and letter 011

the /01' side.
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The S1\10 resistor can be ide ntified
by numbers stamped on the top side of
the ch ip. These SM D resistors appear
in thick film chips of 0805. 1206.
121 0. and 25 12 case styles . Choose the

,
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Which side is up?

transistors. The SMD diode can be iden­
tificd by two alphabet letters or num­
bers. You might find one or two fixe d
diodes in one chip (Fi~ . .l). Only two
terminals are used with one fixed di­
ode. while all three terminals arc used
with two diodes in one SOT·23 chip.
T hese diodes can be purchased in one
(I). 10. and 100 lo t pricing.

There are several different packages
the SMD diode may appear in . The
SMD signal diode 5D91 4 or
MMBD914 might appear in an SOT­
23 package, whi le an SMD 51 signal
diode appears in a ro und LL-34 chip.
The SMD zener diode might be found
in a flat rou nd chip. or in an SOT-23
package . The case and power rating of
a 3.6 V zencr diode rated at 200 mw,
300 mw, and 400 mW are found in an
SOT-23 package. The LL-34 case ce­
ncr diode is rated at 500 mW in a
round package. The SMD one-watt rc­
ner diode appears in a round (SM- I) or
PSM flat chip. All S!\.1D diodes can be
tested with the diode test of the DMM.

Mount the SMD res istor with the
numbers on top and black side upward.
The bypass or coupling ch ip capacitor.
which might not have any markings on
the body, should be mounted with the
contact points downward on the end
pads . Mount the small chip electro lytic
capac itors with the capac ity and volt­
age listed on top with contacts at the
bottom. Make sure the white line on
the top side of SMO capacitor con­
nects to the posit ive voltage. The top
black edge of the aluminum electro­
lytic capac itor is connec ted to ground.

The transistor is mounted with the
number and letter (example: I A) up­
ward with the terminals over the three
PC pads. Place the indented dot of the
SMD IC at terminal one on the PC wir­
ing. Make sure all terminals line up
with the PC pads and connections.

Mou nti ng S~ID components

Fixed SMD capaci tors and resistors
arc constructed so that solder is ap­
plied to each end, which then lies upo n
a so lder pad of the PC wiring. lf thc re·
sistor or capaci tor lies over a piece of
PC wiring. I like to place a thin piece



Test each 5 1\.1D component after it's
mounted and soldered. Inspect each
soldered connection with a magni fying
glass. Check the resistance of each
SMD resistor. Check each capacitor
for leakage. Take a low-ohm continu­
ity measurement across coils and in­
ductors.

You willnote that when a resistance
measurement is made across the elec­
trolytic capac itors. the meter hand will
charge up or the DMM numbers will
rise and fa ll as the capacitor dis­
charges . Reverse the test probes and
the capacitor will charge up again ac­
cording to the amount of capacity of
the electrolytic. The charge is very
small on a 10 IJ F electro lytic capacitor
when compared to a 100 j.tF one. The
charge and discharge of the electrolytic
indicate s a good connec tion. normal
capacitor. and no shorts or leakage.

Test each transistor with the diode­
test of the DMM. Place the red probe
(positive) of an KPN transistor at the
base (B) terminal and black probe
(negative) at the collector (C ) terminal
(Fi~. 5). Note the normal diode-junc­
tion test resistance. Leave the red
prohc (+) at the base (B ) te rminal and
place the black probe (-) at the emitter
terminal. Notice that the two differe nt

all IC terminal connec tions to the PC
wiring. Inspect each connection with
the magnifying glass.

Test between each IC clement or ter­
minal with the 200-0: range of the
D~M for leakage. Sometimes too
much solder will lap over and cause
leakage between the two terminals.
Make an in-circuit diode-transistor test
of each diode and transistor. You want
to make sure the transistor or IC is not
damaged and has good clean soldered
connec tions.

The resistance and diode tests of re­
sistors. capacitors. transistors. and ICs
ensure that no parts arc damaged. the
correct part is in the right position. and
good soldered connectio ns are made.
This increases the likelihood that the
electronics project will perform after
all parts arc mounted . When it's fired
up for the fi rst time. and it works, there
are no greater rewards.

Testing com ponents

•

do. Then go to the opposite end and
apply enough solder to make a clean
soldered joint. You arc soldering the
ends of the S~tD part to the PC wiring
pads. Go back and resolder the tacked­
in side . A good soldered bond on the
end of the S~1D component will have
a bright. clean connection.

Choose a 30·watt (or less) soldering
iro n with a fi ne point. A battery solder­
ing iron is ideal and makes tiny bright
connec tions. Do not leave the iron on
the joint too long: it wil l damage the
SMD part or lift the PC pad and wir­
ing. Double-check the soldered con­
necti on with the magnifying glass.
After installation. check for correct re­
sistance across the fixed resistor and
leakage across the capacitor.

The semiconductors are the most
difficu lt SMD compone nts to so lder
into the circuits. They have such ti ny
connections. Try to center the three
transistor terminals ove r the right so l­
dered pads or tabs with the small twee­
zers. Tack in one terminal to hold it
into posit ion . Then carefully solder up
all three terminals with the tine point
of the soldering iron. Be very careful
not to apply too much heat from the
iron and destroy the transistor.

Check for the indentation or dot on
top of IC that indicates terminal 1.
Make sure terminal I is at the righLpad.
Double-check to sec if a!l lC terminals
are over each PC wiring pad. Tack in
one terminal on each side of the Ie so
it will stay in posit ion . Now solder up

•

of cellophane tape over the wiring be­
fore the part is mounted. This method
prevents any part from shorting between
wiring and component.

First. I prefer to mount all fixed ca­
pacitors. then resistors. and then semi­
conductors last. Take one part out of
the package at a time. Remove the part
from the st rip by sliding a razor or
knife blade under the piece of cel lo­
pha ne, and then place the SMD part on
a shee t of white paper. Seal the re­
mai ning parts on the cut tape strip wi th
a piece of tape. Return all pans back to
the original package or bag. Seal up
with tape or staple the plastic packet so
parts will not spill out.

Before installation. test each resistor
for correct resistance and fixed capaci­
tors for possible leakage. Measure fur
correct resistance and capacity leakage
with the 2 k 0: range of your ohmmc­
tcr. Carefully place the meter test
probes at each end of the component
for a correct test. Likewise. check each
SMD transistor or diode on the diode
test of a digital multimeter (D~1M ). if
one is available. Double check the polar­
it)' of diodes and electrolytic capacitors
before and after installation.

Grasp the tiny component with a
pair of small tweezers and hold thc
ends to he soldered over the correc t set
of pads. Make sure the wiring pads are
tinned with so lder. Choose the small­
est diameter o f rosin so lder for those
ti ny connections. Tack one end in with
the soldering iron. A dab of solder will

Fig. 5. Checking the normaltransis tor lrilh a diode-test of the DMM. This diagram
shows the forward !Jj(1.\" test ordv. All j unctions should show (I \'ery high resistance ill the
reverse bias configuration,
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Only Sony can turn your PC into a
watchdog of the airwaves with the Sony
Radio Frequency Scanner and CD·ROM
frequency database.

IncludeS ICf.SC1PC
&anner CD-ROM
and interlace cable.

$349.95*

SONY

1\1\" .Il o nl. ro../ r iild Imil" iii nn t r
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near YOII. call

1-888-633-SDNY

The Sony Radio
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PC Intertace...
watchdog of the
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Use theSollYRadio Frequency Scanner with PC
Interface and be forewarned about approaching
wra ther systems. traffic conditions and emergency
suuauons, ' ClU can even gel inside information at
some uf your favorite sporting events, The Sony
( D..RO\l glves you easy access 10 list ings of 3 million
U.s. frequencies. It makes scannma fast-and easy

;\ unique hi-directional PC interface lets you usc your
PC 10 control all theSony Radio Frequency Scanner's
standard tuner Ions.as well as its speclal features,
illcl lld i n~

. 20 programmable Sca nning Ranges.
• Virtually unlimited Memory andSkip Preference flies.
• Datalmport and Export between SCanner and PC.
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Performance you can rely on
TheSony Radiu Frequency SCanner with PCInter face
Is a powerful hand-held scanner with the la test
scanning clrruit ry for top performa nce, II fraturcs
the full range of timetions and n-atures scanner
enthusiasts want:
• 23\lI lz to I.:lOO:\ll lz Frequency scannma
• aO()·Ch<lnnd \ Iemory for personal customization.
• Public ServiceSCan of 9 pre-programmed bands.

Including police,air, fi reJcmcrgcnc~: weather,
marine. F\1. and TV

. Intelligeul. Active \ lemory
that saves the 1() most
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lrcquenclcs for
convenient recall.
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• Co mpatible wlt.h
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The Drake SW-2 provide continuous coverage
from l 0010 30000 kHz inAM,LSBand USBmodes.
Tuning is easy via manual knob,up-oown eonooscr
100 memories. The sideband selectable synchro­
nous luning stabilizes fading signals. Other reure­
ments include: RF gain. tuning bar graphs. huge
100 Hz LED readout. keypad and dimmer. The
optional remote (shown) lets youopera te lnl$ radio
' rom across the room (Order #1SS9 148.95). All
Drake receivers are proudly made in oeo . U.S.A.
and teaurre a one year limited warranty.
Regular Price '489.95 Sale 1399·" (+' 7 UPS)

Removing SI\ID components

Where to locate SM l> parts

Most SMD co mponents for electron­
ics p rojects can be ordered through
electronics mail-order firms. You may
have to shop around to acquire special
SMD parts. Digi-Key and Mouser Elec­
tronics handle most SMD components.
while other mail order firms might
handle only capacitor'S and resistors. You
can identify SMD parts with a typical
case mounting, diamond markings, o r
SMD listings in the parts catalog . fa

Rene's Books

NASA vroened America. Rene makes
an airtight case that NASA never
landed anyone on the moon. Ridiculous,
of course, so maybe you can be the firsc
to find fault with Rene's 30 "gotchas.'
He sure convinced Wayne. $28.

The Last Skeptic of Science. Rene
blows holes in one cherished scientific
dogma after another; Do you believe
there have been ice ages? That the
moon causes the tides? ThaI the iron
core of earth causes its magnetic field?
That the transmutation of dements is
difficult? Another S28 well spent.

Ph<Jn" 8ffi.274·7l7} or 6OVnHIM~. fA X 6Ol ·"~4· ~613.

or Itt onIo:r fur", nil J'l&ee (>4 for onl<nnl ...f......,om

Photo D. Apply heat from the iron and pry up 0" chip to remow it from soldering pads.

resistance measurements are quite
close with a norma l transistor.

Now re verse the test leads . An infi­
ni te reading ind icates a good or norma l
transistor. If a low re sistance measu re­
ment is found below 100 n, in both di­
rections, the transistor is leaky. The
trans istor is shorted between two ele­
ments if the reading is below 5 n.The
leaky or shorted transistor w ill have a
low ohm measurement with reverse
test leads in hoth directions. O ften , the
defective transistor hecomes leaky be­
tween collector and emitter terminals.

If you have placed the SMD part in
the wrong spot o r have damaged the
tiny parts with too much heat, the com­
ponent m ust be removed from the
PCB. Remo ve fixed SMO capac ito rs
and resistors by applying the iron first
at one end and then qu ickly to the
other. Pry up the SMD part with a
small screwdriver. By quick ly heating
both ends, the small chip can be re­
moved. Throw the removed part away.
Do not try to reuse it.

Heat each individual terminal of the

t---- - - - - - - - - - - - --1 transistor and pry up each terminal
with a pocket knife or sma ll scre w­
driver (Photo D)_ Do the same with
each g ul lwing terminal of the damaged
IC until all tcnninals are removed.
Touch up the soldering pads with solder­
wick and solde ring iron. Lift the excess
solder from the PC pads and wiring.

• • ••• ••••• ••
• • ••••

... .
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13UCKMASTER :=
6196 Jefferson Ilighway

Mineral. Virginia 23 11 7 USA
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Fax 5....0:89....-9 14 1
e-mail: in fo (it1hul.k.com
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Unlll,ersal 1
radio)inc•.

The Dreke SW.l broadcast receiver also covers
100 to 30000 kHz. butm AM mode only. Features
include: 1kHz LED readout. keypad. RF Gain and
azeeee-es. Bolhmodelsoperate 'rom 12 VDC or
via the supplied AC adapter. A greal starter radio!
Regular Price ' 249.95 Sale '199-" (. ' 7 UPS)

Universal Radio
6830 Americ ana Pkwy.
Reynoldsburg, OH 43068
• Orders: 800 431-3939
. Inlo: 614866-4267
• FAX: 614866-2339

_ .lriYersal-racllo.com
Quality Communialions Equipm«tt Since 1942

The entire run of 73 from
October 1960 through last year is
now available. Over 800 fiche!

You can have access to tne
treasures of 73 without several
hundred pounds of bulky back
issues. Our 24x fiche have 98
pages each and wi ll f it in a card file
on your desk.

WeoHera banery operaled hand
held viewer for $150, and a desk
model for $260. Libraries have
these readers.

The collection of microfiche. is
availableasan entire set, (nopartial
sets) for $325. plus $10 shipping
(USA). Ann ual updates ava ilable
for$l O. plus $3 shippinglhandling.
Satisfaction guaranteed or money
back!,

I
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What is a Linear Amplifier
Saver?

Why, it 's the MFJ- 214, of course!

Dave Miller NZ9E
7462 Lawler Avenue
Niles Il60714·3108
[dmitler14@juno.com)

L inea r amplifie rs made for intermit­
tent amateur HF SSB service

aren 't meant to he operated at full key­
down power ... at least nut for more
than a very few seconds (ami when the
manu facturers say a few seconds. they
usually mean i t~ ) . The power suppl ies
used in amateur-grade amplifi ers. the
ratinas on the tubc(s) themsel ves. and-
the cooli ng sys tems employed arc usu-
ally designed for voice-wavefor m,
single-side band. intermittent duty univ.
and ally attempt by the operator to ig­
nore the se warni ngs is usua lly met
with shortened com po nen t life Of eve n
immed iate failure.

To make maile rs worse , in order to
ensure com et tuning and best linear­
ity, a linear amp lifier should be tuned
up at full PEP (peak envelope power)!
G iven the se re stri ction s, how in the
world can you properly tunc up an
amate ur-grade HF linear amplifie r ... if
it can 't he run at fuJI output long
e no ugh to sec when it is in tunc?

The MFJ -2 1-l Linear Ampli lier Saver
ha.. been designed to solve this seeming
paradox .

Here's what it does

The !\..1FJ-2 14 is basica lly an audio
sq uare- wa ve pulse generator. coupled
with a sw'itching transis tor dri ve r. It's
connected to your transcei ve r 's CW
key jack a nd it keys the transceiver on
18 73 Amateur Radio Today • October 1998

and off at a fairl y rapid ra te. Thi s a l­
lows the linear amp to reac h full o utput
power many times each second, but for
o nly a short period of time within the
framework of any one of those on/o ff
cycles in any second. This allows the
amplifier to reach fu ll peak power for a
portion of each second. but keeps the
average po wer at about half o f that
peak . That's a whole lot eas ier on your
amp than fla t-out. continuous, key-down
tuning .

He re ' s ho w it docs it

The sq uare-wave ge nerator III the
.\ t FJ-2 14 is a si ng le :\'E555 d ua l-com­
para tor Ie. ru nning as an oscillato r in­
stead of a comparator. followed by a
2X7000 FET which is used as a sol id­
state sw itch. The t-=ET transistor swi tch
keys the host transceiver's pos itive
keying line via the rranscci vcrs CW
key jack (usually located on the rear
apron of the host transceiver). The
.\IFJ -2 1-f's circ uitry wi ll hand le 50
volts open circui t and 100 rnA of key­
ing current. It can also be used wi th
negative vo ltage keying lines if certain
precau tion s arc fo llowed as ou tlined
in M FJ' s wel l-written accompanying
manual.

Once connected to the host trans­
ceiver's C\V key jack, and with the
transcei ver itse lf feeding into a dummy
load . the ' 2 14 is ready to go.

First. a couple o f definitions j us t in
case you 're not familiar with the se
terms. When yo u see the word. "ex­
citer" in quotation marks in the MFJ
manual. it s imply means the amateur
" transce iver" that you 're using , a nd the
te rm "PA" means the fina l "po wer am­

plifi cr" stage in e ither your transceiver
or linear amplifier. These arc terms that
were more commonly used in the past
than in the sing le transce iver-orie nted
ama teur rad io world o f today.

T he nitty-gritty

The M FJ-214 has two (screwdri ver­
adjustable) internal controls : the pu lse
repetit ion rate contro l (which controls
the frequency at which the NE555 is
runni ng ), and the pulse duty cycle con­
trol (which controls how much of one
cyc le is occ upied by each pulse, i.e..
the pulse ' s width).

If yo u ' re not familiar with the con­
cep t of d uty cycle , here ' s basically
what it means: If you pictu re the time
between two Ii xed points as the length
of time of one cycle (at a given fre­
q uency), the duty cycle is how mueh of
that time is actuall y occ upied by the
pulse maxim um. Fig . I sho ws the con­
cept for th ree differe nt pu lse widths
and their re sultan t d uty cycles (usually
e xpressed as a percentage), and Fig , 2
shows how those pulses would key an
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pulses will blur into one long steady
signal." T his, of course , would result
in the operator being no better oil" than
before , and the amplifi er hci ng tuned
would qui ckl y overhea t. T he manual
goes into why the pulse duty cycle out
of the MFJ-214 may not exactly match
the duty cycle of the amplifier 's RF en­
velope (it has to do with delays within
the transceiver 's CW wave shaping cir­
cuitry). It a lso cautions that if the duty
cycle is too low, full peak enve lope
power may not be reached.

The manual further touches upon the
problem of wattmeters , both averaging
and peak-reading ... not all peak-read­
ing meters are truly peak-reading!
Your peak-reading wattmeter should
read the same as an average reading

The manual for the MFJ-214 is very
clearly written (although maybe it 's
somewhat technical for newcomers at
times) and describes typi cal " real
world" speech duty cyc le like thi s:
"Unprocessed speech usually has an
average power between I% and 10%
of peak envelope power. Sustained
speech, such as a long 'hello,' pro­
duces average power levels that typi­
cally range from to to 30% of PEP.
Heavy speech processing increases the
average power, pu shing the short-term
average power of normal speech to
30% or more."

All of thi s makes more se nse if
you've ever looked at an amplifier 's
RF waveform on a monitor scope . Un­
processed human speech produces very
"spiky" waveforms. As speech process­
ing is added (or words are exaggerated).
the waveforms look less and less spiky.
This increases the average power in
the speech wave forms , but as we've
all heard , it also changes the overa ll
quality of the sound.

Any processed speech must sound
somewhat different from unprocessed
speech because the two waveforms arc
different. The MFJ manual goes on to
say : "Proper amplifier or transmitter
tuning requires adj ustments at maxi­
mum peak power, ge nera lly with
maximum available drive from the ex­
citer. A continuous tone or carrier is
generally used during adjus tment, and
the amplifier is generally tuned for maxi­
mum output. The continuous single lone
carrier ... will mise heat significantly.
The MFJ-214 Linear Amplifier Saver
allows proper tuning whi le driving the
PA with a low duty cycle waveform."
And so it docs.

The manual also describes how to
adj ust both the pul se repetition rate
and the duty cycle co ntrols properly. It
cautions tha t: " If the pulse rate is too
fast and/or the duty cycle too long, the

The docs

power on/off switch (labeled "Pulse
Tunc") that connects and di sconnects
the nine-volt battery power source , and
a momentary "Carr ie r Tunc" switch
that allows the operator 10 momen­
tarily switch to a steady CW carrier for
comparison purposes as described later,

L
lei
u

~

Fig. Z, Same as Fig , I , as duty cycles
would appear on on RF monitor scope
when keying on HF transceiver.

HF transceiver's CW keying line (and
how they would appear on an RF
monitor scope).

Simply put, duty cycle is the ratio of
time on duty to time off duty, just as
the name might imply. The MFJ-214 's
repetition rate (frequency) IS adjust­
able from between 16 Hz and 4 1 Hz.
The duty cycle can then be adjusted
between about 30% on-time to about
70% on-time when the repetition rate
is set at 25 Hz (or mid-range) . Interest­
ingly, the duty cycle range varies with
the repetition rate , bei ng greatest at the
highest repetition rates . These conclu­
sions arc from measurements that I
made on my own ' 2 14.

There are just two external switches
on the MFJ-214: an alternate-action

(al

~:J I 1.....1_
Ibl

Fig, I , Examples of two cycles of II square
wQ\'e of the same frequency, each having
different duty cycles, (a ) 20% dury cycle :
20% of/he rime the output is at maximum ,
80% of the lime. it's off. (b) 50% duty
cycle . (c) 80% duty cycle .



wattmeter whe n the M FJ-214 is in the

Carrier Tu ne mod e . \Vhe n in the Pulse
Tunc mode . ho we ver, a true peak-read­
ing meier may rend a somewhat higher
amplifier output wattage . Thi s is d ue
to both ALe foldbuck and power sup­

p ly voltage sag during fu ll-power out­
put operation of your SSB linear.

:VIFJ suggests that the idea l position
for the pu lse rate and (he d uty cycle
controls is achieved when a n accurate
pcuk meter reads ma ximum o utput.
and then the cont ro ls arc mo ved j us t a
tad beyond that point (pre sumabl y to
ulluw for some varia tion in baucry
vo ltage within the ' 2 1..0 . Tho ugh the
manua l mi sses this point. all o f thi s
can he done with the linear am plifie r in

the standby mode. using o nly the
tmnsccivcrs " hare foot" output power
(ge ne ra lly ((X) watts for most current

H F transceivers). Once these contro ls
have bee n set. then the linear amp can
he placed in the " opera ting" mode and

sa fely tuned wi th the reduced average
power.

I fo und that wi th my statio n setup,
the pulse repeti tion rate control runs ut
about m id-range, and the d uty cycle
con trol j ust a hit clodwise of mid­
range. Th is gives me a readi ng o f 50
walls on m y averagi ng inlinc wattme­
ter. and 100 watts on my pcuk-rcuding
wat tmeter. wi th my HF tran sce iver op­
erating " ba re foo t" into a 52-ohm
dum my load ... j ust what I want . I ca n
the n swi tch my linear inli nc and take

my time tun ing it up. co nfide nt that the
linear is pre tty much "loafing a long ."

At the 25 Hz (or so ) pulse re pet ition
ra te, my a veraging meters show very
link bounce . If yo u lind that yours
bounce 100 much at these settings. in­
crease the pu lse repetition rate and lower
th e du ty cycle som ew hat until your

Photo rl . Till' MFJ-2 /4 Amp/ifk r Saver.
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averaging meter shows about one-half
of your u unsceivcrs full CW po wer out­

put. Then you should be all set.
Watch the words "average" and

"peak: " The whole idea behind using
the ~lFJ -214 is to keep the average
power low. while allowing the linear
amplifier being tuned to reach full
peak power ... hUI only for part of the
cycle. Thats also the whole idea be­
hind balanci ng the pulse repeti tio n rare
and the duty cycle controls. What we
want to do is to get the amplifier to go
10 its peak o utput for a lon g e no ug h pe­
nod so that we can reed the meters. hUI
also for a Sh01t enough period so that the
amplifier is running at about half power

as far as the adverse heating effects arc
concerned. That's the bottom line: keep­
in.. the uvcrucc hcu tine rower 10 onc-e ~ ~ I "

half or so. while pushing the amp to
peak powe r part o f the time .

The manua l also stresses th at a peak­
read ing wattmeter is not needed to ad­

just your linear amplifier correctly
using the ~1 fJ<! 14 Amplilier Saver.

As they p ut it : " When the am plifier is

tu ned to produce maxi m um average
po wer, when dri ve n with a constant

rate and d uty cycle pu lse, it is almost
certainly tu ned for maxi mum peak
power:' The manua l also states that:
"The least dam aging and cleanest PA

tu ning cond itio n ge nera lly occ urs
when the PA is peaked slightly he yond

ma xim um output. in a di rection that
OPE;':S or UN M ES H ES the loading
capacitor...,.

It also warns about not having
enough o f the amplifier 's " loadin g"
capac itor in the c ircui t before app lyi ng
full exciter power. Undercoupling a n
amplifier's tank circui t can cause the

plate tank voltages to rise beyond the
ratings of some o f the components nor­
mallv used in an amateur-eradc PA• •
ta nk circ uit and thus can resu lt in arc­
over or other high-voltage induced

prob le ms .
That pretty much covers both the op­

erat io n of the M FJ-2 14 Amplifie r

Saver accessory a nd the g uidance 0 11

its usc provided hy the accompanying
MFJ man ual. When you factor in the
current price o f tubes and othe r com­

ponents that ca n be stressed beyond
the ir limits by using the o ld -fashio ned,

steady-s tate. "hurry-up-and-tunc-it-lust"
CW key-down method o f linear ampli­

li er luning . the modest price for the
MFJ-2 14 seems almost insignifica nt.
Think of it as a kind of insurance po licy

against needless stresses on your linear

amp.
The ~I FJ -2 1 4 sells for $-1.9.95 . and is

ncatlv built o n a double-sided c lass-• •
epoxy pri nted circ uit ho ard . It's con­
tai ned inside a black a lum inum bo x
measuring three and a hal f inches w ide

hy tine and a half inches high by four
inches deep. with j ust enough room to
accommodate the c ircuitry and the inter­
nal nine-vo lt ba ttery. It draws about 10

lllA fnuu the batte ry while in operation.
The o n ly shortco ming that I fo und

with the ' 2 14 was the lack ofun on/oil
power indicato r. It ' s a litt le 10 0 easy to

leave the unit turned o n. forgetting that
the interna l buuery is wasting away
u nnecessarily. Sacrificing a co up le of
more mA by incl uding a fla shi ng LED
power-on indicator would have been a

eood addition at the fuctorv, hut it's• •
a lso one thaI can e asily he added by
the b uyer sho uld it prove to he needed
at a later d ate .

1I0w to j;!;e' one

!\1f J products arc carried hy most
ham dea lers nati onwid e. or you can

co ntac t MPJ Enterpri ses di rect ly by
ca lling (flO] ) 323-0549 or \ 6 ( 1) 323­
SSfll) . You call send a FAX to them at

(fl0 1) 323-655 1 or se nd a n E-m ail 10:

Itcchinfo eo mfj cntcrpriscs.com ]. M FJ
also has a nicely do ne Web site ur
(http://www. m ljenterprises.ctmtl) with
downloadable in formatio n on line as
wel l as lin ks to other amateur radio-re­
la ted wch pages.

By the way..MFJ has a very cus­
tomcr-fri endly manual policy (but
p lease don ' I abuse it) . Yo u can request
a free man ua l for any MFJ product be­
fo re you buy it. so that you ca n see
what ' s invol ved in its se tup. operation.

and main tenance be fore com m itt ing
your d o ll ars. Now that's a cus tomer­

friend ly company. hut you know, it
probab ly saves them time, trouble. and
money in the long run because o f fewer
returns from dissatisfied customers. It' s

smart business practice a nd o thers may
he we ll advised to imitate it. Ell



The Ideal Log?
This computer-style card fi le may be for you.

Robert Shrader W6BNB
11 911 Barnett Valley Road

s ebastopot CA 95472
[w6bnb @aol.com]

O
lle o f life 's litt le cha llenges:
When co ntact ing a station you
arc sure you have worked he­

fore. what was ... the operator's name'!
Station 's QTH? Date last worked?
QSL situation?

Do these questions ring a be ll'? Of
course, if you keep no log there is not
much that can he done about these
questions except to delve bad into
your super-duper memory. The sim­
plest solution for normal folks would
be to keep a card-ti le log.

When first recei ving Ge nera l or
Nov ice licenses , usually one of the
first goals of amateurs is 10 talk to as
many high-frequency DX stations as
possible around the world . For many
of us this mi ld form of madness in
making only DX contacts wears thin.
After a while it is found to be more
satis fying to inte rspe rse our DXing
with tal king about a varie ty of intere st ­
ing amateur radio or other topics with
ama te urs o n the air by phone. C W, and
so forth- to " rag -chew" w ith them.
Eventually. those 10- or 15-second DX
co ntacts may even be g ive n up en tire ly
over the years.

T he logg ing method descri bed here
is somewhat the same as logg ing with

a co mputer. except that no co mputer is
requi red. II is good not only for DXcrs.
but also is rea lly great for rag -che wers
o n all of o ur ~1F, HF. VHF. UHF, and

SUF bands . When you learn to enjoy
rag-chewing . you will find it he lpful to
keep a log o f pert inent ite ms of in for­
mation abou t operators who ha ve been
worked before . Unfortu nately, if you
usc a com mon log hook , it may take a
lot of leafing back thro ugh many
Iogsheets . or even logboo ks . to fi nd a
"worked-be fore" stat io n's callsig n and

to determine w hat previous notes can
tell you about that other operator. If
you have some items abo ut th e other
person 's activitie s readily available in
your log. you can develop a much more
enjoyable and worthwhile second. third
or even more frequent Q50.

Leafing back through a log boo k fo r
in formatio n about a prev iously worked
statio n can waste a lot o f tim e. cspc­
ciully if yo u haven ' t wo rked that sta­
tion in se vera l years. The best way to
beat the leafing back is to use a card
fi le, with one card for each sta tion, no
matter how many time s it is worked . I
ha ve used a card-fi le log for m ore than
25 years. It is possible to put about 20
Q50 entri es for a sta tio n on o ne fil e

card if both sides arc used . When rag­
chew ing on any hand . many stat ions
will be worked se vera l times and you
get to really know (he other operators.

A card fi le is intere sting to use.
O ther operato rs with who m no co ntac t
has been made in some time may he
astounded whe n they are addressed by
name , are asked if they arc still in the
same QTfI (which is named ). are
asked if (hey are using th e same rig
(which is also named I. and arc told
ho w long it has bee n since the last
QSO- in ' 85. '9 1. '97. or wheneve r!

Ma ny amateurs ha ve tried card - fi le
logs. hut g ive n up after a whi le. he­
cause they we nt ahout it in the wrong
way. I know I did . T he n. after many
years of using regu lar logbooks again.
I fe lt there had to be a better way ( 0

keep track of statio ns worked . So I
we nt hack to file cards again, hut this
time I devised a bcucr me thod - one
that rea lly works.

One d iffi culty with fi le-card logg ing
is not be ing able to determi ne what
stations were worked yesterday, or last
week, or last month . There is no way
to do th is w ith fi le cards alone . Ho w­
ever. there is a very simple fix for th is. Use
a li ttle four-by-six-inch spira l-ho und
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Fig. I . Om! toyout pattern that has proved successf ul for the author.

date/start time/end lime/other RST/my RSTITreq.lmode/spec ial info from
OSO/hobbieslhealth/age. etc.
date/start t ime/end time/other RST/my RST/freq./follow-up on notes from last OSO,
etc.
date/s tart time/end time/other RST/my RSTlfreq .lfoliow-up, etc.

These cards sho uld be fil ed by their
numbers first . then by letters that follow
the numbers, and then by letters that pre­
cede the numbers. Any foreign station
cal lsigns that star t with numbers and

W2NSD/I
W6ECU
K4NO
KL7RQ
W6BOB
K 1AVG
K6ECU
:"6ECU
K7NP
XE3MN
W4NO
WA6ECU
VE2ALU

CALL

Year Licensed

Work/Retired?

Background. etc.

CW Speed

then have letters can be filed sepa­
rately. e ither before or after calls Mart­
ing with letters. Can you put these in
the correc t order? (Ans we r at cnd. )

To separate the different d is trict­
number cards, usc hea vier hut sim ilar
height and width separa to r cards . G lue
small label s or tabs o n them that
project up above the separator card
tops about one-q uarter inch. (S tandard
three-by-five cards ca n be cut to this
shape and work we ll.) O n the tab, print
with a black felt pen the 1.2. 3, 4. 5, 6.
7. 8. 9. a nd 0 di strict numbers for the
calls ign cards which will he filed be­
hind the m. The K I AVG ca rd in o ur
exam ples would be fi led beh ind the
separator card lube led " I." T he
VE2ALU card would he fi led afte r the
"2" separato r card , a nd so on.

Since I live in the very large W6 dis­
trict. I follow my six th d istrict separa­
tor curd with 26 similar separa tor
cards. except that these arc ulphabcti­
cally labeled with "A." " B," "C." e tc .
A ll o f the ma ny sixth d istrict cards arc
til ed alphabetically by the letters fol­
lo wing: the di strict num ber and behind
the six th district separa tor card. S ince I
am surrounded by several nearby sev­
enth di strict s tates, I a lso use a lpha­
betical separators with these cards.

If possible. it is be st to fi ll out the
file card fo r a ny CWo SS B. RITY. ctc..
contacts while the o the r station is
transmitting . For C W Q SOs, thi s re ­
quires an ability to copy in your head.
If copy is made on paper, the card can
be made out at the end of the QSO.
Don ' t wait unti l so metime later to do
it. or you may get into trouble . As soon

Spouse's Name

Antenna

OP'S NAME

E-Mail Add ress

Rig/Power

CTH

Address

you work with metal. it should be
simple to fo ld and so lder or bolt to­
gether suc h a box. Probably e ve n a
heavy cardboard might be g lued to­
gether. File your cards in th is box by
•
their stat ion callsigns. It is handy to
fas hion a ho lder for the four-by-six­
inch sp iral-ring notebook and g lue it to
one side of the fi le box.

If you are not experie nced in keep­
ing a card file o f amateur statio ns , a
recommended method is to file first by
the station's district number and then ul­
phabetically by the first . then second,
and then third letters following the num­
ber. When there arc number-letter d upli­
cates, fi le these alp habetically by the
letters preceding the number.

Let' s check some examples. Here
arc so me ca lls o f s tations that might
ha ve been worked:

notebook. Jot down the day's date on
the fi rst free line and after that. the
cal lsign {If each station as it is worked
that day. With such a littl e notebook. a
q uick review of all slations worked re­
cen tly is readily available. f ull info r­
mation about the se statio ns w ill be on
their ti le curds. Other uses for such a
notebook might be to loa the ca lls of

• •
stations checkin g onto re gular nets.

• •
timcs/lrcqucncics/rcsuhs of tests made.
and ca lisigns/time/bands/mode/etc..
when contesti ng.

The secre t {I f the success fu l usc of a
til e-card system is the File cards used .
lt is possible to buy three-by-five-inch
file cards. o f course. hut they arc rather
thick and are expensive. More impor­
ran t, because they arc thick . not many
w ill lit into any rcusonahly-sizcd
filebox. What is the best al ternative?
Simple . With a paper cutler. cut two or
three p ieces of standard-s ize (e ight and
a half by Ii inche s) 20- o r 16-lb. typ­
ing or computer paper (cu t down the
middle . vertically ) into strips I I inches
lo ng by four a nd a quarte r inches wide.
C ut these strips horizonta lly into four
"cards: ' each four and a quarter inches
by two and three q uarters inches. You
can fit about 500 cards this th in into
each two inches o f sto rage box length .
The 12-inch-long box suggested below
will hold about 3000 cards and leave
e noug h room between cards to a llo w
adequate lingering space. If yo u have
no paper culler. a loc al primer c an cut
half a ream of paper to the correct di­
mensions. Make sure all cards are ex­
actly the same hei ght! The wid th
dimension of fi le cards is not too criti ­
ca l, hul the hcieht of all cards must be•
the sa me or there will be trouble trying
10 linger through them whe n the y are
fi led. It might he better to cut them to a
two and. one-eighths-inch height so they
will he uniform in height. Variations in
the ll-inch paper height seem to he
more or less common when paper is
purchased from different rnanufucturers.

A suitable file-card box is eas ily
constructed . G lue and nail together an
open-top box o ut of 3/ 16- or 1/4·inch
plywood pieces. Cut them to produce a
box with internal di mensions of four and
three-eighths inches wide . +12 inches
long. and two and a half inches deep. If
22 73 Amateur Radio Today a OCtober 1998
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as a CQ is heard. or when entering into
a QSO, if you ca lled the CQ . check the
file to see if the other station has been
worked before. It is OK to send "QRX
min" to a llow check ing. If this is not
done, you may waste time making out
a second card for a station worked
previously. At the end of the QSO, when
all of the information wanted is entered
on the file card, enter Lhe station's
callsign in the notebook. file the card.
make out a QSL if this is desired. and
you are read y for the next QSO.

You can enter information on the file
cards using various schemes. O ne lay­
out system that has been found suc­
cessful goes like this: In the top
left-hand com er. write the station's
QTH; be low that. the address if
wanted ; and below that, the E-mail ad­
dress if wanted. Middle top, two lines:
op's name. then spouse 's name . Top
righ t, four lines: callsign: year li­
censed; op's wo rk. or retired"; and
background/othe r info. See Fig. I.

Next, three entries lined up stra ight
across: station's rig/power at left; an ­
tenna info in middle ; and C W speed to
use at right.

Then we begin our QSO entries.
starting at the far left and continuing
across the card. using as many lines as
necessary. Each entry looks like this :
date/start time/end time/other RST/my
RST/freq .lmode/any specia l info from
the QSO. e.g., hobbies. surgery. new
car. age. ere.

The next ent ry wou ld be the same .
except that "spec ial info" might in­
clude follow-up on the previous entry.

The difference bet ween the start
time and the end time can indicate
what kind of a rag-chew it was. A 10­
minute or less QSO indicates that there
was not much of an interchange of in­
teresting informat ion. A QSO with a
20- 10 6O-minute difference says that a
lot of information. probably quite in­
teresting. was exchanged and that here
is a good rag-chewer. Circling the
"age" num ber. if one is given. may
help to determine what subjects might
he used during any upcoming QSO.
The last-worked date is helpful. Work­
ing the same station 100 ofte n may not
be a good idea. For short DX contacts.
a ca ll. starting lime. frequency. and
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perhaps Svmctcr report in the notebook
may be all that is needed, using no lile
card at all.

When a CQ is heard, check the files
to see if that sta tion has been worked
before and to see if it seems desirable
to do it again . Unrewarding QSOs can
he red inked around the call sign so that
you may not bother to answer that
sta tion's CQ again . For example, if a
CW operator has a poor list. won ' t
slow down for yo u, uses inappropriate
language. is unfriendly, or doesn 't want
to carry on a conversation. a red li ne
arou nd thc callsign on the card might
be warranted. Conversely, blue-ribbon
QSOs might he indicated with a blue
line arou nd the ca llsign.

QSO times can be kept in UTC. al­
tho ugh local 2400-hour time has its
advantages . Fi rst , it requ ires no mental
gymnastics to tell what part of thc day
the QSOs on a filc card took place .
Also. if a QSL is ( 0 he se nt. it tells the
othe r operato r what time of day it was
at your locat ion whe n the path was
good, wi thout having to fig ure it out.
When mak ing out a QSL to a forei gn
station who only uses UTe, since you
know the di fference in hours be tween
your local time and UTC. just add that
number of hours to your local time to
give the QSO time in UTe.

Over the years yo u might need to
double the size of the filc box. o r you
may want to keep OX file ca rds in a
separate box. Any second similar box
can he glued or so lde red to the side of
the fi rst one.

It is handy to be able to slide the file­
card box under the rig to provide a
clear operat ing position on the desk or
tabletop. To do this. the transmitting}
receiving equipmen t can be placed on
top of an invcrtcd-Ll-sbapcd one- inch­
thick wooden she lf. It sho uld be fi ve or
six inches high. at least two feet wide ,
and 16 inches deep . Make sure the up­
right support boards under the she lf
are screwed together securely with a
wooden backboard to give the she lv­
ing adequ ate latera l stre ng th. T he card­
file box will slide under this she lf.
making it readily accessib le but out of
the way. Your key or keys may be
mounted in , or wi ll slide into . this off­
the-operating-position area, as will a

band-held microphone. preferably onto a
small pad . Equipme nt controls may he
more easily see n and operated if the
equipme nt is mou nted live inches or
so above the tabletop. Small loud­
speakers mounted in the back of thi s
area will project received signa l
sounds directly at the operator. usually
making earphones unnecessary,

A fter a decade or so of card fili ng. it
may be wise eac h January 10 go
through a ll nearby di st rict cards and
remove those showing no contacts in
the last 10 years. The number of file
cards shou ld increase only sligh tly
eac..h year from then on if th is \....ccd­
ing-c ut proc ess is used. If more til ing
space is required . cards from sl ightly
more remote states may he weeded
out, or another box may he added.
Nearby states' sile nt-key lice nses can
be checked cnch month to keep thc lite
lip to date .

When fi rst starting a card tile. the box
will have mostly opcn spaces. of course.
Go had through the Ia....t couple of log
pages and make out some file cards to
see how things work out. If yo u have
ha lf a ream o f pape r c ut to card size
(4000 cards). usc some of these to fill
the empty box space beh ind the filed
cards . If you do your own blank-card
cutt ing, find a friend with a table saw
if you have no ne , and cu t some two­
and-a-half-by-four-i nch pieces of one­
or two-inch sc rap lumber and use these
as spacer blocks to fill the e mpty
spaces in yo ur box. As the box be­
comes fi lled with filed cards. remove
the spacer blocks. Always kee p a few
blan k cards j ust ahead of the first dis­
trict separato r ca rd to provide easy
access to blank cards.

To ind icate something is specia l
about certai n cards . rub a red fe lt-tip
pen across the right -hand top edge of
the card . This provides easy ide ntity
when it is fi led. If you have two or
three categories of cards you want to
be able to identify, you ca n mark the
top edges with different co lored inks
or mark diffe ren t portions of the top
edges of the ca rds.

G lue some "g liders" to the bottom o f
your card- fife box so that the desktop
will not he scra tched as the box is
pushed around the operati ng position .
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Call today !!

KOO-677-8838
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end .ows ere fuly conhgu.ebl8, Supportscopy & paste.
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3.500 pMIOS. 19.000 vanlyellllS erKl mudl more .

Han'!Ca1' " is !!Iii f.I$t SSO-110 plus $5.00~
U.S., 58.00 inIemalional.

HE THE F IRST 10 call Nor man at HOO·677·
883H and bendit fro m this 1130 page a d splice
next month for only $-10 .00.

Nothing fancy is required. Four round
pieces of cardboard or felt. perhaps
three quarters of an inch in diameter.
will work nicely. Position the sliders
about an inch in from each comer of
the box bottom.

Th is logging method will enhance
QSOs not only for you, bUI also for the
other amateurs you con tact. T he most
interesting QSOs usually occur when
you ask questions about what the othe r
person has done. is doing. or is expect­
ing to do, or how thei r surge ry went, or
something e lse you picked up from the
last QSO. Experience will tell what
kind of questions to ask othe r ama teurs
to produce the most interesting re­
sponses and what to note on f Ie cards .
Asking questi ons a lways starts the
other person ta lking, a good beginn ing
for rug-chewing . A file-card log can
also provide a fast check for OX sta­
tions, whethe r you want to work them
agai n, whether they sent you a card or
not. and so on.

As I mentioned before. a computer
can he used to do esse ntia lly the same
thing as a file-card system. I find it
much simpler (0 usc file cards than to
boot up and get into a computer log­
ging program, which also lies up my
one and only computer. Any filing sys­
tem is most handy when right in front
of the operator. Computers arc usua lly
off to the side of the radi o operating
position . A fi le-card sys tem can be a
lot hand ier and more readi ly ava ilable .
Rag-chewing and e ther QSOs will be
made much more interesting if file­
card logging is used.

Fina lly. a reminder that an y filing
system is only as good as its filer. Did
you get your cards fi led correc tly '?
They should be:

K IAVG
VE2ALU
W2:-1S01l
XE3~IN

K..:-IO
W~~O

W6BOB
K6ECU
N6ECU
W6ECU
WA6ECU
K7NP

!llKL7RQ.
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Intro to Superhets
Part 3: Accessories and conclusion.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

AVC-AGC

Ave and AGC circ uits are esse n­
tiall y the same and arc used for the
same purpose. that is. to reduce the

An Svme tcr used in o lder rece ivers
was an analog func tion ut ilizi ng a mil­
liarnmctcr whic h was connected into

AFC

ArC is Au toma tic Frequency Con­
trol. used to counteract the osc illator
d rift in tunable rece ivers. O ne o f man y
available AFC circui ts is shown in Fig.
2. AFC in an Fl\1 receiver is esse ntia lly
in the same form as the steering volt­

age function used in a PI.L c ircuit
When an AFC circuit is connected to a

tunahie osci llator. the frequency of the
oscillator ca n be varied by cha nging
the tun ing vo ltage applied to it The
rece iver 's osc illator can he kept tuned
to a give n st atio n or signa l hy app ly­
ing a DC vo ltage to the AFC c irc uit
tha t was deri ved from the FM detec ­
tor. T he po larity of the derived voltage
determines in which direction the osci l­

lator is to be moved. and the amplitude
determines how far.

Sc rneter

All of the modu lation products must
he removed before the voltage can he
used for gai n control. and an RC filte r
having a long time constant is uti lized .

gain of controlled stages based upon
the level of a n incoming: signal. AVC
stands for Au tomatic Volume Control:
it was u..cd to control receiver gain in
AM radios as shown in Fi~. 1. The ob­
jective was to provide a means for ad­
justing: the signa l leve l at the detector
in order 10 provide a fai rly constant au­
dio level recovery as various stations
were tu ned a nd when the signal amp li­
tude of a selected station vari ed due to
propagation changes . The AVC volt­
age was developed at the A~1 detector
as the rectified output from the re­
ceived signal which made the voltage
proportional to the amplitude o f the
received signa l.

When te levision came into be ing. a
concern for contro lling the picture
contras t developed. AVC was then
used in T V se ts fo r contro lling the co n­
trast. but now audi o "vol ume' was not
o f concern :0. 0 the name was changed to
AGC for Automati c Gain Control. The
AGC funct ion is now used in many
appli cations beyond those required in
receivers.

Because the AVC-AGe voltage is de­
vcloped at the' detector. it contains all of
the modulation products as well as rep­
resents the received signal amplitude .

,7

"
'- ~ "'" I--< f i-' '"esc on

T
.~- .L~_

Fig. I . AVC-AGC ""Iwxc derived f rom the
detector and used 10 control me gain of the
RF and IF stages.
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T
he addi tion of accessory cir­
cuits allows the superhe t re­
ceiver to be used in many appli­

cations that might otherwise he
avoided. An accessory circ uit in any
receive r is any circuit. other than the
power supply, that makes the receiver
more useful to the user and docs not
take part ill recei ving the signa l. C ir­
cuits fall ing: into that ca tegory arc
AVe. AGe. Are. noise limi ter. S­
meter. tunin g: meter. squelch. a nd
BFO. Each circui t co ntributes to the
comfort and convenie nce of the user.

L
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BC~01c RapidfTrlckle Charger $54.95

For YAESU FT· 51R 14 1R 1 11R:
FNB-31 pack 4 .Sv 700mAh
FNB.J8 pit (5W) 9.6v 700mAh
BC-601b Rap icVTriekle Charger

For YAESU FT-530 14 161 B1B1 7B1 26:
FNB-26 7.2v 1500mAh
FNB-27s I~_ 12.0v 1000mAh
BC-60b RapldfTrlckle Charger

For YAESU FT-41 f 1 470 1 731 331 23:
FNB-10 pack 7.2v SOOmAh $20 .95
FNB-14s p• • k W ) 7.2v 1600mAh $29.95
FNB -11 pk (5w) 12.0v SOOmAh $24.95
FBA-10 6-Cell AA case $14.95
~C-601a Rapll1lTrickle Charger $54.95

Packs (0( ALIHCO DJ.580 1582 1 1B0 radios:

EBP-20ns~k 7.2v 1500mAh $29.95
EBP-22nh pi< (Sw) 12 .0v 1000mAh $36.95
EOH-11 S-Cell AA case nus

ForlCOM IC-ZIA I T22-42A IW31 · 32A 1 TlA :
BP-1BOxh ... _ 7.2v 1000mAh $39.95
BP-173 pk , (Sw) 9.Bv 700mAh $.49.95
BC-601d Rap idfTrickl! Cha rger $54.9~

For lCOM IC-W21 A 1 2GXA T 1 \1111'1 T:(8"" Of 0 " 11

BP-131J.h (N,MH) 7.2v 1500mAh $39.95
BP-132s (~_) 12.0v 1500mAIl $49.95

_BC-i01e RapidfTrlckle Charger $54.95
For ICOM IC-2S A TI I'V2A 1 3SA TI 4SA T etc:
BP-83 pac« 7.2 v 600mAh $23.95
BP-84~k 7.2 v 1200mAh $34.95
BP-83xh pic (N,MH) 7.2v 1500mAh $39.95
BP-90 6-Cell AA case $15.95
BC-79A RapidfTrickle Charger $52.95

For ICOM 02A T ftc &. RadiO Sh"cl< I-ITX-202I404.

BP-8h pack SAv 1400rnAIl $32.95
BP-202spk ........ ...., 7.2 v 1400rnAIl $29.95
IC-8 e-cen AA NiCdlAlkaline Case $15 .95
BC-350 Rap id Charger $52.95

For KENWOOD TH-79A1 42A 122A:
PB-32xh 1*1_ 6.0v 1000mAh
PB.J4xh __ (~ 9.6v 1000mAh
KSC-14 Dual RapidlTrickle Charge r

Mr. NiCd • E.N. Yo.\'t & Company
221 1-0 Parview Rd .• Middleton. WI 53562

Phone: (608) 831-3443
Fax: (608) 831-1082

E-mail : ehyost@midpla ins.net

FOfKENWOOD TH-78 1 48 128 127,­
PB-13 Ioo9Nll __il 7.2 v 700mAh $26.95
PB_13xh ... _ 7.2v 1500mAh $39.95
BC-15A RapidfTrickle Charger ~.95

For KENWOOD THoll. 75.55.46. 45.26.25:
PB~Jl. ,__",_, 7.2v 1200rnAh $34.95
PB-8 poo_ (500 ) 12.0v 600mAh $32.95
KSC-14 Dual RapidfTrickle Charger $62.95

For STANDARD C628A 1 C558A 1528A 1 228A:
CNB-153 xh (_ 7.2v 1500mAh $32.95
j;NB-152xh lfo!!!I!9 12 .0v 1QgOmAh $39.95

FOf MOTOROLA GP-300 radiosf
HNN-9S28 ,.... 7 .2v 1200mAh $39.95

Mr. NiCd a llioO supplies ballenas lor your
LAPTOP COMPUTERS J CEllPHONES

CAMCORDERS 1 NICo & NIMH INSERTS
We can rebu il~ your Computer pack!Call!

Mail. Phone. & Fax orders welcome! Pay with
MC / VISA f DISCOVER f AMEX
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Tuning meter

A tuning meter foll ows the same cir­
cuit design concept as the Svmctcr, ex­
cept that the meter is a center-zero
device. For the tuning meter to func­
tion, the detector must he capable of
producing a DC output voltage relati ve
to the incoming signal's pos ition
wi thin the receiver's passband. A circuit

had a scale calibrated in S-units fro m 0
(0 9 and decibel graduations above 9.
Eac h S-unit was equa l to 6 dB o f sig­
nal voltage change at the antenna ter­
minals. providing a signal strength
indication (0 to 9) from 0-54 dB. Sig­
nal strength above S9 was indicated
directly in decibels.

The c ircuit for an S-meter is s imilar
to that of a basic voltmeter having an
amplifie r dri ver, and recei ves its signal
voltage level from an y circuit in the re­
ceiver that pro vides a relatively pro­
ponional response to the amplitude of
an incoming signa l. Fig. 3 shows one
of the many techniques for implement­
ing an S-meter, in which the incoming
signal is sampled and rectified, with
the res ulting DC voltage applied to a
mcter withi n a bridge ci rcuit. The tran ­
sistor is biascd to obtain a "zero" indi ­
cation on the meier in the absence of
an incoming signal. The rectified volt­
age, which is essentia lly proportional
10 the strength of the incoming signal,
will dri ve the meter up scale, providing
the user with an indication of relati ve
signal strength.•

•

1

-

Fig. 2. An AFC circuit implemented with a mraClOr. Tuning voltage is derived from the
FM detector.

the receiver's circuit to measure the
relative signa l stre ngth of an incoming
signal. The meter provided a vis ua l in­
dication of signal strength. Modem re­
ceivers use an LCDfLED bar for the
same purpose. At one time, e lectron­
ray tubes, sometimes called car's-eye
tubes, were used. They provided a soft
green glow in a somewha t round con­
figuration where a dark pic-shaped
wedge existed on one side . The wedge
would get narrower as the signal
strength increased, and pro vided the
user with an indi cation o f tuning. The
wedge provided little in the way of a
relative signa l strength be tween sta­
tions unless the stre ngth di fferences
were significan t.

Signa l strength indications arc re la­
tive and not absolute because of the
many involved variables that affect the
meter indication. In the past, S-me ters

Fig. 3. S-meler circuit, The signal output
from 1M IF is sampled, rectified andfiltered.
The rectified voltage amplitude is essentially
proportional to signal amplitude .
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Fig . 6. Series-shu", diode noise limiter
used with tin AM detector. Capacitor C rs­
tablisnes a long lime constant 10 hold the
switch threshold during a noise pulse,

of the pulse is removed. The c ircui t is
se lf-adjusting in terms of signa l ampl i­
tude. such that an incoming signa l at
any fa irly constant amplitude will
charge capac itor C to a threshold volt­
age value and the signal ampl itude at
that level will not he treated as noise.
unless it al so ex hibits a steep wave­
front. Noise limiters arc quite effective
for the communication o f voice with
minima l distortion, but the rapid level
changes contained in music will cause
a noise lim iter to clip and distort the
audio

Perhaps one of the s imple r design
versions is the d irect conversion super­
heterodyne. which converts directly
from RF to audio. It embodies the prin­
c iples (If the superhe terodyne without
the complications of the IF amplifier.
In othe r words. the detector is pre­
ceded hy a mixer-oscillator providing
a direct frequency con version from a
selected rad io frequency to an audio
s igna l. Because of the close frequency
proximity between the RF and oscillator.
(he trick is to prevent the local oscilhuor
from masking the incoming signa l. II

liFO

Fig. 7. A variable fre quency BFO imple­
mented with a Cotpitts oscillator. A
varactor is utilized for f requency control ,

CIRCLE 42 ON READER SERVICE CI\RI::

~ </-<0 NO TUNERS

~
(""tI,.--":;;:;- ..'" NO RADIALS

d,,'-' *'" NO COMPROMISE
~"'-,§/' PRICES START AT 549.95

"",,,," *~ SEVEN EXCELLENT REVIEWSf:,'-' ~~o JUS T DON'T HAPPEN BY CHANC E
~." CALL us FOR A FREE CATALOGUE

c",~ SII """_ '" 1J. Oel.. 1''': n, SIP'· 'US; 1J. .. . ... 1111
.~ co. DI C. ' til ; WII., ..... ,,,, ; 11 ..... lt94. 1J. ~". ltll

ASK ABOUT OUR NEW ,SOTRON 160C!

:... BILAL COMPANY l'
~ 137 MANCHESTER D RIVE

f l OR ISSA NT. COLORADO 1011. "" II
(719) 6 87-0650 i'#

Si,e.httoo-·n : IS J,' . II " ,·

Put the weather
on your wall

11M: Wnltht'f" Plctun-nt is an eye---p:llJ)ing new
1I..a1l unit that rontin~ dbpla)'S all thl: , ita!
"nltht-r data you have selected, ",ith"ue tualing
10 pm.1\' II~n~ hutton. Big red numerals are f'a'o).

10~ from acrtH; the room. day or nighL Avail­
able in ('>'-'0 sires. in brushed aluminum or elegam
'IOIid teak liam::. The separate l;OIJlmI unit pro­
l'~ dl1.ai1ed dala-more than enough to ~i.~

e'>'al lhe reos dedicated "ealher hilT.
Purchase the Weather Picture toge ther with the

incomparable ULTl\1ETER· Weather Station.
starting at under $400. Or add n to your exi sling
ULTIMETER System for less than Sl 70. Il's easy
til add programmable display modules to The
Wealhcr Picture now or late r as needed.
Por complete de t ails, call toll-free, fa" , or write us.
Orvisit ourWeh Site to see and tryour ULTIME1l'R
Sy-acms. "The best!' says Weurlu"w.-'ldl maga-

,j~ (5N6)· 1 -800-USA-PEET
or 732-53 14 6 15 tl\X: 731-SI7-0htlll

www.peetbros.com
cl' EET BROS CQ~Ir.~

130 8-8107 Doris Ave.• Ocean , :-lJ 07712

NEW fo r h am radio operators !

Final notes

The superhete rodyne rece ive r con­
cept was deve loped in 1932 and has
e xisted with little change ove r these
many years. The development of intc­
grated circuits has made the assemb ly
and design of a receiver much simple r.
with res ults far exceeding those of the
original design, With the evol utio n of
receivers , the numbe r of convers ion
steps and the narrowing of the signa l
passband have brought forth some
very interest ing designs.

When a cont inuous wave (CW) sig­
nal or a single sideband (SS B) signa l is
to he received. it is necessary for the
rece iver to beat (mi x) a loca l signal
against the incoming signa l. The heat
note created when listening to a CW
signal must be audible: otherwise, the
operator hears only noise popping in
the receiver, The typical beat note pro­
duced is usually between 400 and
1200 Hz and is se lected for ease of
copying. A BFO can be implemented
by using ei the r a fi xed or variable fre ­
quency oscillator. A variable one is
shown in Fig, 7.

For SS B operat ion. the BFO is used
for carrier reinse rtio n where the osci l­
lator is hete rodyned agai nst the incom­
ing signal to become the carrier that
was removed at the transmitter. To
provide proper recove ry of audio. the
BFO's frequency mu st he in the same
relationship position to the sidehand as
was the original carrier. If the BFO wa..
ope rating at any othe r frequenc y. the
audi o would tend to sound unnatural .

0::: 11J ± ru':::'NG
h VARACTOR r.

~;;;

\,. /

Perhaps the simplest and most effec­
tive noise limite r is a series-shunt lim­
iter as shown in Fig. 6. Signal and
norse voltages are developed across
the res istor network and would nor­
mally be transferred to the audio stage.
However. very little of the noise pulse
is allowed to pass through the circuit
onto the audio stage as the noise pulse
itself is used as the trigger to close the
noise gale.

The voltage across res istor R will in­
crease during a noise pulse . causing di­
odes O land 02 to react. The noise
pulse has a steep wavefront and a high
amplitude that drives the shunt d iod e
D2 into conduction during the duration
of the pulse. Duri ng conduction, 02
shorts the audio path 10 ground through
the low reactance of capac itor C.

Si multaneously. diode D l will he re­
verse biased. essentially disconnecting
the audio path between the de tector
and the audio amplifier. Some of the
noise pu lse will pass through because
the diodes are not perfect switches . but
the offending high amplitude portion
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Number 30 on yQIN FHdbM;k Cllro

G'Day, OM!
On the road with the first-ever all-ham RV tour ofAustralia and Nell' Zealand.

Jack McKenzie N5MFG
Rt. 3 Box 177-B

Cleveland OK 74020-9519
[n5mfg @juno.com]

R
ecently. zo hams and their
XYL... (most of whom arc also
ham s) completed a [our of the

eastern coast of Australia . from
Sydney to Brisbane. and both the
North and South Islands of New
Zealand. The reception that we re­
ceived from local hams in hoth coun ­
tries was o verwhelming . Our arri va l
and our itinerary were both broadcast
far and wide ove r amateur radio. und
resulted in local hams gree ting u... at
almost every stop.

The tour was organil.l-~ by Dick
\V4AOP and ~1L'f'lx1ilh Glover W-JA.\1K.
who visited both countri es two years
ago as the only hams among :!O other
couples. They enjoyed meeting: local
hams so much at thai time that they
thought it would he great to put to­
gether another lour made up of (/ /1
hams.

Austra lia

We arrived in Sydney at the unholy
hour of 6:00 a .m. and were g reeted by
o fficials of the Wireless Institute o f
Australia (New South Wales Divi ­
sion): Erie Fossey V K2EFY. director.
and Geoff t\.kG rorey-Clark VK2 EO.
division president. They then presented
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eac h of us with an e legant scro ll con­
veyi ng honorary me mbership in the ir
organization. Later. after we had
picked up the little camper vans that
were to he our constant companions
for the next month . Eric led a g roup of
us through the maze of roads that is
do wnto wn Syd ney to the offices o f the
Austra lian Co m munications Authori ty.
where we became instant YK2s .

Actua lly. we learned to d rive on
what they call the "correct" side of the
road without too much di fficulty. I
made a sign for my back window
which read ··STUDENT DRIVER
from the US A" and everyone was very
nice. deferri ng to me because they re­
ali zcd I didn' t kno w what I 'va!'> doing!

While in Sydney. we enjoyed the
touris t bit in vi siti ng their unbelievabl y
beautifu l and state ly Opera Hou se, and
e njoying a harbor cru ise that incl uded
lunch aboard a rep lica of the HMS
Bounty, But the real reason that we
came was to vi si t wi th Down Under
hams.

Tbe next day. whi le on the way to our
next destination of Port Mucq uar ic. we
accepted an invitation from Eric to
visit and partic ipate in the New South
Wales Division 's weekly 10:00 a.m.
Sunday broadcast from V K2W I. their

e xtensive statio n located in Dural.
There . high on a hill in a brick build­
ing. was the VK2W I statio n co mple x.
composed of more tha n a dozen indi­
vidual stations that broadcast o n 13
different band!'> simuhuncously! AI~

though approachi ng it!'> 40th unniver­
sary at this location-and with some­
what dated tube-type equipment. at
that- it is an e ffec tive and impressive
station. comp lete with sound proof an­
nouncing and. eng inee ring booths. O f
co urse. we were a topic o f that week 's
broadcast. w hich was followed by
"Call Backs: ' in which hams from all
over Australia (and the world) ca n call
in on any hand from 160 meters to 2.3
e m and. ha ve a QSO with VK2WI.
That day. o ne of our group. Harry
WR2SFZ . look o ver an an nou ncer 's
booth and QSO'd with a number of
VK2s.

At Port M acquanc \....c visited the
Kingfi sher W ildl ife Park. and then it
was on to Wauchope and the lovely ru­
ral home of David VK2AYD and XYL
Dee Pilley. where we were met by 32
members of the Oxley Region Ama­
teur Radio C lub. They proceeded to
put o n a real Aussic burbecue-c-stcaks.
chicken. sausages. you name it. David
and Dec and. our leaders, Dick and



1'/10((' A . wou ld you let this group into your country? (Photos by a I/ thor.)

Phol0 H. Reportedly there were 110 shrimp 011 the barbie of the tovety home of David
VK2AYD and Dee Pilley in Australia, bur ple11lY ofother goodies kepI everyone hl/PI'Y.
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la nd of the one-way bridges. incl uding
two. be lieve it or not. that we shared
with a train! The highway would sud­
denly curve over to the trai n track and
we wo uld stradd le the rai ls with our
litt le camper va ns. Al'fOSS the train
trestle we wou ld go. T ha t evening one
of the local hams told us. " Not to
worry. ma te, there 's only two trains a
day on that line !"

On the west coas t of South Island.
among the glaciers and fjords. we en­
joyed a spectacular cruise on Mi lford
Sound. a fjo rd said to he the deepest in
the world. Co nsidering that it is one of
the we ttes t places on Earth. we were
blessed to have clear. sunny weather.

As we depa rted the town o f Fox
G lacie r. heading toward Gre ymouth .
a d istance o f some 122 mi les. we com­
me nced hearing Bob Z I3ADH calling

got a lo t closer to Mount Cook than I
e ver wanted to!

At every stop. the local hams wou ld
come out to meet us. In Dunedin. a
couple dozen came. including Stan
Z IA MB and XYI. Sadie (who sent E­
mai l for many of us a nd a lso brought
us copies of The Christchurch Press ,
which contained an article about our
caravan and a large picture ). Don
Z IA TGR brought grapes for all of us.
which we thoroughly e njoyed . We vis­
ited a rookery of yellow-eyed pengui ns
and the only main land nesting colony of
royal albatrosses in the world (these
birds have a wingspan of 15 fcctl) .

We dro ve south. surrounded by
snow-covered mountains. iridescent
lakes. and rolling fields of thousands
upon thousa nds of grat ing sheep. We
will al so remembe r this area as the

South Island . New Zea la nd

We arrived in Chri stchurch. picked
up new little camper vans. and sett led
in for the nigh t at a van park. O ur ar­
ri va l was an nounced on their National
System along with our itinerary. and
plans were made throug hout both islands
to greet and meet us. Their National Sys­
tern is a series of 13 dedicated. linked
high-qual ity repeaters on the 70 em
band. Whcn a stat ion accesses one of
these repeaters. the signa l is relayed to
all other repeaters in the system a nd
can be heard simulta neously up and
down the country. For example . a sta­
tion in Well ington can ta lk via the sys­
tem to a station in Au ckland as if he or
she were in the local regi on .

In New Zea land. our US lice nses
were good for 30 days or opera tion on
VHF. We mere ly added /NZ to our
call sign. No fee s and no paperwork!
Leaving Christchurch. we headed for
Lake Tekapo. Duned in. Tc Anau.
Queenstown. the West Coast. and
Picton. At Lake Tekapo. about ha lf our
group took an hour-long flight over
anti arou nd Mount Cook (12.306 fee t)
and the Southern Alps. Personally. I

Me redith. have been long-time friends.
having met when Dick pulled David
out of a snowdrift in Bucks County.
Pennsylvania. many years ago.

David was responsib le for getting
the word out about us all over the
South Pacific and alerting the d ubs
and associations in both Austra lia and
New Zealand of our plans. He a lso
cooked us 72 porterhouse steaks! We
were overwhelmed by the friendliness
of a ll the local hams and the welcome
that we rece ived.

Anyone want to se nd E- ma il'! Well.
yes. Bill Stofmeel VK2WST sent one
for me to my fami ly and ham frie nds
had. in the States. After I got home. I
d iscovered that Bill had added In my
message. "He llo fro m Bill and Tony.
We just go t back from the barbec ue
and they a ll had a great time-Chee rs
to you a ll ", YK2 WST:' This ha ndling
of E-mail fo r us continued at ne ar­
ly eve ry stop. After visits to Woom­
bah and Brisbane. it was finally time
to tum in our RVs and fl y to New
Zea land.



Photo D. One good flock leads ro anotner-: this time . of 11(111/ RV.{ waiting ill NZ for the
ferry To cross from Sml1h island to NorTh Island .
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we weary tra vele rs e njoyed sho rtly
a fte r we a rrived. Whil e we looked a t
craters others fished. Lake Taupo be­
ing: righ t on our route. Ceci l N5 UUR
and Paul WBSITQ, together with
XYLs Trudv and Martha. cuuebt five- .
huge trout that they cooked and which
fed most o f our gro up. That evening, Ted
Bretherton ZLi MG. president of the
Rotorua Amate ur Radio C lub Branch
#33 a nd XYI. Margaret ZLl TYA.
a long w ith at le as t a dozen othe r
members. carne to o ur park and
brought food and drink . The welcome
that we enjoyed at every stop was just
fantastic. and Rotorua was certain ly no
exception.

The weather was superb for tra vel­
ing. Murray ZLI BPU to ld us. "New
Zealand is a rainy place, but recently it
has been sunny and ....'arm with less
than the us ual rain. T here is no sign of
approaching w inte r exce pt for the fi rs t
appearance of fall colors on trees and a
di stinct coo lness in the a ir. In our part
of Xcw Zea land. there is no sno w and
very rare ly a frost ,"

We wrapped up uur tour of North is­
land with a full-day bus trip to the
northernmost point o f the co untry,
called Cape Rci nga . Here is ..\. here two
oceans meet. the Tasman Sea and the
Pacifi c Ocean. and you c an sec very
clearly the actua l line or demarcation
betwee n the two. To ge t there. our hus
ac tually drove for 45 miles in the surf
along what they call "90-~ti lc Beach,"
happily hyd roplani ng this way and
that. throwing o ut a twin rocstertai l
behind!

All th ings must come to an end. and
so did our caravan Down Under. We
to ured A uck land. and then had a fin al
banquet attended by hams from se v­
eral c1uhs in the Auck land area . This
included Peter Smith ZLI A RB, prcsi­
dent o f North Shore Branch #29: Irv­
ing Z L IMO. secre tary of Rodnev-
Branch #71; a nd John Bell Zll FB,
chairman of H ibi scus Coast Branch
#SQ--a long with man v members from-
each of their branches.

We hope that o ur little caravan
helped promote amateur radio in both
Australia and New Zealand. I know that
we created a lot o f publicity. Articles•

tour of North Island . Hams on South
Island had to ld us that the y had o ne­
fourth the population and three-fourths
of the beauty of the co untry. But I'm
not so sure: North Island is certainly
scenic-and the hams are j us t as
friend ly!

Tra veling north . we came to the sea­
side village of Tc Awanga. w hic h is
near Napier and Hastings. We learne d
that the ir am ateur rad io clubs an: set
up as bra nche s of the New Zea land
Amateur Radi o Transmitters. whic h is
the same as our own A RRL. While in
the area. we were visited bv hams from
the Napier Branch. including Lcs Reid
ZL1LR. sec tion leader of the Amateur
Radio Emerge ncy Corps. and XYL
Bcttv, The Hastines Havelock North- .
Branch was represe nted by Branch
Chairman Da ve Zt3DK and XYL
lrenc. They arra nged a deligh tfu l d in­
ner for us attended by 20 or more local
hams. all o f \..."ho m brought QSL cards
to exchanec w ith us. And wh ile there• •
we visited the Art Deco ci ty of Napier
as well as took a chartered bus to view
the gannet seabird co lo ny at Cape Kid­
nappers. This included a wild ride over
perilous bad sheep co untry in getting
there. We also enjoyed joining in o n
the ir morning "Com flake Ne t" o n
146.700.

We continued on to Rotorua in the
north centra l part o f North Island and
throug h an area o f inte nse ecothc rr nal• •
act ivi ty. Many of us visited the O haaki
geothermal power station a nd wa lked
throuuh an area of bubblinc mud and. "
volcanic craters. Our van park had huge
hot tubs. fed from thermal sp rings. that

•

North Island. Xew Zealand

We loaded nul' little vans o n a ferry
for the three-and-a-half hour cross ing
to Wellineton and the bc c innine o f our• ••

us o n l-l6 .55 simplex. o ur caravan
travel ing frequency. He said he was in
Greymouth . One of our bunch. Dave
KI50J . worked him with a n ICO:'\l IC·
W31A half-watt HT into a home-brew
j-polc lashed to hi s rcurview mirror
wi th d uct tape! Dick W~AOP talked
w ith him using a mag-mount antenna
stuck to the top of the kitchen stove i11­

s ide his cam per van. So me of o ur
grou p had stayed to tour the g laciers
by he licopter. so Bill WB RAMD
worked him with h is HT " he licopter
mo bile."

That nig ht we had a bie bonfire on
•

the beach. All the 1<'1I.:al hams. includ-
ing Bob Boote ZL3A DH and his XYL
V31. were there. and Bob explained
that he had used a Kenwood T S-7 11A
into a linear am plifi er which fed SO
walls into a l n-clcmcm collinear an­
tenna array. But we ..«ere still amazed
at two-me ter simplex at that di stance .

Photo C. Guess what .\'01/ 1"1111 il11o -or
.Hop [ or-s-on NeB' Zenlands Smuh Is/and?





Pnoto A . Tilt' TiCK[nnn Embeddet/ Research, Photo by l:'lI/t,jXIJ Associates ,
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described in their ex te nsive instruction
sheet. holding: down the SB I will allow
the user access to the various TiC K
functions which arc announced by
some Morse code abbrevia tions via the
piczo audio outp ut.

The function commands arc arranged
in a two-tiered system. The fi rst tie r is
very eas ily accessed and conta ins of­
ten -used commands such as Speed.
Tune, ami Memory Play. The second
tier of commands is found by entering
through the " A" or " Admin" mode ,
which is on the fi rst tie r hut allows yo u
second tier access. The A mode 's op­
eration is a lill ie more difficult to get
the feel for, Once you have arrived in
the seque nce where you wa nt to be.
you quickly re lease the SB) (b ut ton). If
you arc new to Morse code. you can
slow the w ho le proc ess down with the
Speed command. which will make it
easier to identify the modes.

The followi ng menu of commands
and functions is uvuilahlc on the firs t
tier: Speed, Tunc . Memory Play. "A"
or " Admin" mode. and " K" (vkcycr"].
During yo ur ex perime nting with the
hoard a nd while roaming th roughout
the first tie r o f func tions. if Ylm make a
mistake or can ' t figure out what to do.
then just stop on the K func tion. The K
mode re ve rts to normal kcycr opera­
tion ami no thing wi ll cha nge , The sec­
ond tier of commands and functions
conta ins Me mory Input. Paddle Selec t.
Audio O nlOff. S tra ight Key. Iambic

mode. and Beacon mode. Agai n. yo u
have to access the second tier of com­
mands hy lirst selecting the A or
"Admin" mode in the fi rst tier. Just
build the kcyc r. You'{l fi gurc it out .

The Padd le Select is nea t and allows
the user to select which paddle is go­
ing to he the dit and dah one. T he Au­
dio on/orr is useful for those late
midnig ht stea lth operations. The lam­
bic mode can he toggled 01T. hut is by
power on de fault in the 0 11 mode.
Don' t ask me to e xplain Iambic mode
operat ion, hut CW profess ionals and
code fanatics swear hy it.

O nce yo u have e very thing set up.
j ust key when you want. If you want
yo ur message played. just push the
sing le buuon. Great for contest ing or
just sending a short CQ. Speed change
is very easy and has some built-in
sa feguards. For instance. as you me in­
creas ing your speed. you can inc rease
it almost to the speed of light. But to
keep from going in to never-never­
spccdland. the kcycr ,...·i ll only go so
fast he fore it then retreats from the
high- speed e nd and reve rts to the he·
gi nning of the lowest speed scale to
start over. The genius of th is is that if
the TiC K remained in the ex tremely
fast a rea. it would he very difficul t to
usc the me nu , as the menu is in Morse
code and fo r some of us it is hard to
read code at 50 words a minute , The
default speed when yo u powe r up IS

approximate 12 words per minute .

The message memory holds a sen­
tence approx imately five words long
with spaces. When you load the
memory. if you pau se for a sing le
space. or a se ries of spaces . the TiC K
will pic k this up and load the delay
space pe riod . The loading of this space
period could he useful for fox box bca­
cons whe n you have continuous bea­
co n keyi ng and ) 'OU want your call
fo llowed hy a si le nt time period .

Beacon mode

I played quite a bit with the beacon
and found the instructions to he a litt le
confusing-probably because I hadn't
completely read the m in the fi rst p lace .
You have to "togg le't thc Beacon mode
on with the paddle (e ither one) ; to e xit
the Beacon mode. you have to get hack
in the me nu in the "B" mode and then
toggle it elf agai n using the paddle. O nce
you haw toggled the beacon mode e n.
just hit the sing le push-button for the
beacon to start.

Now, what is neat is that while you
arc se nd ing the beacon. yo u can stop it
hy keying with the paddles and agai n
start it w ith the push-button . The bca­
",'on ca n be used for those marathon
2().m inute CQ sessions without break­
ing to listen . Some ne w hams like to
do this whe n they arc trying to get
eve ryone's attent ion or they haven ' t
learned how to rccc ivc ye t. Aga in. in
norma l memory play 1110lll'. if you j ust
push the button your message will he
played one lime. To repeat the mes­
sage, you wi ll ha ve to push the button
agai n. In " beacon" mode . the mcssaee

" "
wil l go on fore ve r until interrupted by
the paddles ,

Hench testing

During be nch test ing my un it. I
could barely hear very weak harmon­
ics o f the internal -1- t\1l1t, osc illato r up
in the 20 meter hand ncar 14.155 Ml-l z
and 14.265 while I was keying , and as
soon as I released the key the weak
sig nal would disappear. I could not de­
tect a ny sig nals on the other HF hands.
and used a spectrum analyzer to c heck
the HF segments .

The 4 f\..IHI. oscillator is only used
when you' re keying and does not oscil­
late when you are not keying. Actually,
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Overall . I recommend the TiC K·28
as a fi rst-time project for ne w hams. It
will familiari ze you with circ uit hoard
co nstruction and so ldering . The TiCK
is also an e xce lle nt project for new
hams and o ld-timers alike with w hich
to familiarize th emsel ves with the new
"PIC" technology and at th e same time
complete a compact memory/bcaco n
kcycr that can stand alone or ti t in any
radio. With thousands of satisfied cus­
torners in more than 25 countries. I pre.
diet that pretty soon you will sec a new
bumper sticker: " I love my TiCK."

The co mple te TiCK 28 ki t (cata log
number TK2B-DK), cons isting of c ircuit
hoard, parts. and manual , is available for
$23, postage paid , from Embedded Rc­
search. P.O. Box 9 2492, Rochester NY
14692. For further informatio n o n othe r
kit versions o f the liC K and other
products . as we ll as an order form. see
their Web page cited above. fa

The Pouch

Choose from neon red . lime, or royal.

Protective carryi ng case for your HT.
Tough . washable neoprene and nylon.
Neoprene is tough stuff that absorbs
shock like no leather case ever could !

page stuff. but go look at the Embed­
ded Research page for full deta ils on
the TiCK family at [wwwfromicrnct.
nctl-cmbrcsl} . Tbc page is well orga­
nized. very professional. and updated
o n a regu lar basis.

The TiCK uni t keys your transmitter
with a 2N2222 transistor, which should
handle most o f th e ne wer radios and
certa inly most of the QRP units that
arc being sold. If you are using o lder
vacuum tube rad ios. then let th e
2N2222 bias a larger transistor o n and
off for keying. The key ing was sharp
and no transients were noted .

Overall evaluation

State make and model o f your HT.
All pouches s18.50.
With shoulder strap add $5.00.
Shippi ng & handling $3.50
Send check or m.o. to:

Omega Sail'S
P.O. Bo x 376

Jaffery, NlI 03452

when you are not keyi ng the unit goes
into a "sleep" mode and draws very
lillie current. Using the onboard
781.05 regulator, I measured less than
o ne milliamp; if one m illi amp is too
much for you. th e instructions suggest
using another regulator type for even
less power consumption.

When mounting your TiCK in a
metal box . you might consider using
bypass capac itors on the leads entering
and ex iting the bo x a nd/or using type
43 ferri te material o n the leads. Thi s is
j ust a suggest ion.

I d idn' t have any prohlems keying a
50-wall HF rig and a QRP rig duri ng
my tests. Most of the time I was play­
ing with this lillie hoard it roamed
around my bench o r the ki tchen table . J
rea lly did not handle it very carefully
during thi s month of a buse. The board
was not m ounted in any enclosure. just
supported by its wire s. It survived .

When powe r is interrupted to the
TiCK. you will lose your stored infor­
mation. suc h as speed , padd le sc lcc­
tion, keying modes. and message
memory. If you get lost in the menu of
com ma nds. you ca n always d isconnect
the battery and start over. I ex peri­
me nted with powering the TiCK w ith a
sma ll three- volt lithium battery and
used it to power the unit via pin I
(VCC) of the chip. However, due to the
leakage o f the supplied onhoard regula­
tor. you will have to cut the land on the
board from the o utput of th e 78L05
and j ust let the three-volt battery
power the TiCK.

You can d iode isolate the output of
the 78L05 by insta lling a d iode across
the land th at you j ust c ut wi th the cath­
ode e nd of the diode feeding pin I
(VCC) . With th e TiC K running on j us t
the three-volt battery. the c urre nt was
very low-in the I to 2 ~A range- so
the three -volt hattery w ill last forever
in the "s leep" mode .

After I did the diode trick, I di sco v­
ered on Embedded Research's We b
page that they make a nother TiCK
mode l that has the battery option . That
would be the TiCK-EM8 kit. This kit
has the hauery o ption , the low-current
5 V regulator. and support for en­
hanccd RF im muni ty, sta tic di scharge.
and so forth. I don' t do a lot of Web
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SPECIRL EUENTS
Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
want it to appear in. For example. if you want it to appear in
the January issue. we should receive it by Oct. 31. Provide a
clear, concise summary of the essential details about your
Special Event.

OCT ro-n

TAMPA, FL The Egypt Temple
ARA will host their 2nd annual
Hamfest and Computer Show in
the Unit Building located at 4050
Dana Shores Drive. Tampa FL.
There wi ll be 60 tables available
at $15each for the two-dey event.
18 of which will be against the wall
with standing room behind and
aisle space in troot. Each table WI ll
have two chairs.Admission tickets
required by all except children
under 10 years of age. Electricity
will be available but customers
must supply their own cable. Table
reservations and tickets can be
obtained from J. F. Strom K9BSL,
233-34th A venue North. S t .
Petersburg FL 33704·224 1. Tel.
(8 13) 822-9 107. No food or drink
allowed except that being sold by
Egypt Temple members.

OCT 11

MASON, MJ The LCDRA and
CMARC Ham/air Swap & Shop
will be held 8 a.m.- l p.m at the
heated Community Center in the
NW corner of the Ingham County
Fairgrounds in Mason MI. This
building is easily accessible to the
physically challenged and has
amplehandicapped parking. From
1·96, take Exit 106 (US 127) south
to the Kipp Rd. Exit. You can
follow the signs in from Kipp or
use the tark -!n at 145 .39 0.
Alternate directions: Take 127 to
the Cedar St. exit for Mason. Head
south on Cedar to the 2nd fight.
wtlich is M-36. Turn left (east) and
travel through downtown area.

MEMPHIS, TN The Greater
Memphis Ama teu r Radio and
Computer Show, "MemFest '98"
will be held at 2585 N. Hollywood
at 1-240 in Memphis, Oct. 10thand
11th. The event is open on Sat.
8:30 a.m.-4 p.m., and Sun. 8:30
a.m.cz p.m. Admission $5 at the
door. Non-ham activities, ladies'
activities and VE exams (both
days) will be featured. Fleamarket
tables are $25 each ; dealer
booths are $55 each. Talk-in on
146.22/.82. Send correspondence
to MemFest '98, PO. Box 75184 1,
Memphis TN 38 175-184 1. The
event is sponsored by the Greater
Memphis Amateur Radio Oper­
ators. For general info. contact
Lee Bowers KA4KVW. (901 ) 867­
3461, or Ben Troughton KU4AW.

(90 1) 372·8031.

EVANS, GA TheAugusta Hamlest.
sponsored by the ARC of Augusta,
wi ll be held at Evans Middle
SChool 9 a.m.-4 p.m. Setup Fri. 6
p.m-a p.m. and Sat. 6 a.m.- 9 a.m.
VE exams start at noon. Contact
Frank at (ks4oc @oollsouth.netj, or
Terry at (706) 796-7635. Write to
P.O. Box3072,AugustaGA30914.

TEANECK. NJ On Oct. 10th. the
Bergen ARA will hold its annual
"Fall Hamfesf at FairJeiljl Dickin­
son University. Buyer aoneson is
$5, with XYl s and harmonics free.
Seller admission $10. VE exams
will be featured. Take Rte. 4 easV
west to the River Ad. exil. Follow
the signs into the hamfest area.
Talk-in on 146.790 (-600). For
further info call Jim Joyce K2Z0
at (20 1) 664-6725 before 10 p.m.
Please, no calls after 10 p.m.

OCT 10

WARRINGTON, PA The Mt. Airy
VHF Radio Club ("PackratsW

) will
hOld its annual -Hamarama" on
Sun., Oct . at h, at the Buc ks
County Drive In, Rt. 611 (4 miles
north above the Willow Grove Exit
#27 of the PA Turnpike) between
County line Rd. and Street Rd.
Doorsopen to vendors at6 a.m. for
outdoor tailgating: spaces sa ea.
plus general admission charge.
Sellers ot new and used amateur
radio equipment. electronic com­
ponents. and computer hardware!
software vendors are invited to
participate. Open to the public at
7 a.m. for a $5 donation. Talk-in
on 146.52 simplex. For more info,
contact Mark Schreiner NK80,
662 Cafferty Rd .. Ottsville PA
18942. E-mail {nk8q@amsat.org}
or call (215) 497- 14 14.

BRE MERTON, WA The North
Kitsap ARC will sponsor a Hamfest
in President's Hallat Kitsap County
Fairgrounds, NW corner of Fair­
grounds Rd. at Nels Nelson Rd.
Admission $4 for 12 and over,
under 12 tree. New and used
equipment. Tables $15 ea. (and 1
free admission) until 9130198;$20
ea. etterwaros. Commercial spaces
$30. Contact Susan Johnson
AB7MD, PO. Box 1226, Poulsbo
WA 98370, packe t {AB7MD@
N7WE. #WWA.USA.NOAMj : o r
E-mail {sujohnso @linknet. kitsap.
lib. wa. usj.

WB2KDG, (718) 898-5599: or E­
mail {WB2KDG@bigfoot.comj.

OCT4

PA Turnpike). For room reser­
vations . call (215) 659-3535.
Registrationis$24 per person at the
door. This includes an acrrsssion
ticket for "Hamaeama" being held
the following day. Doors are open
Sat. Oct. 3rd. 9 a.m.- 9 p.m. For
additional info , contact John
Sortor KB3XG, 1214 N Trooper
Rd., Notristown PA 19403; or E­
mail at {johnkb3xg @aol. com.}.
Tel. (6 10) 878-5674.

BEDFORD, IN The Hoosier Hills
Ham Club will host its 37th annual
Hamfest Sun., Oct. 4th, at the
lawrence County 4-H Fairgrounds
located southwest of Bedford IN,
on US 50, 1/2 mi. west of the
junction 01 US 50 and Stale Rd.
37. Talk-in will be on Ihe W9QYQ
rptr. 146.730(-) Pl 107.2. The
gates will open at 5 a.m. EST.
Tickets are $6 per person. Dealer
setup starts Sat., Oct. 3rd. at 10
a.m. There will be a free chili
supper with the purchase of a
hamfest ticket on Sat. evening at
6 p.m. There will also be a two­
meter loxhunt 00 Sat. at 3 p.m.
on the fairgrounds. Overnight
camping available Sat. evening at
$8 per vehicle. VE exams at noon
on Sun. Please register before
noon if you wish to test. More info
can be obtained on the Web at
{ht fp :l l d m r tc .ne tl - j sch e iwel
hamfest.html}. E-mail (jscheiwe@
dmrtc.netj or call John Scheiwe
KB9LTI at (8 12) 279·0050.

OCT 3

OCT 2-3

QUEENS, NY The Hall of Science
AAC Hamfest will be held at the
New YoJ1( Hall of Science parking
lot. Flushing Meadow Corona
Park, 47-01 lllth St. , Queens NY.

WILLOW GROVE, PA The Mt. Doors open for vendors to set up
Airy VHF Radio Club ("Packrals") at 7:30 a.m.. buyers admitted at 9
will present the 1998 Mid-Atlantic a.m. Free parking. Admission by
States VHF Conference at the donation. buyers $5, sellers $10
Hampton Inn, 1500 Easton Ad. per space. Talk-in on 444.200 rptr.
(AI. 611 one quarter mile below Pl 136.5. For further info call .
the Willow Grove Exit #27 of the nights only, Stephen Greenbaum
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SPRINGDALE, AR NWAAAC
HAMFEST '98 will be held at the
JonesCenter For Families,corner
of Hwy. 265 and E. Emma Ave.
(north of the airport ). General
public admitted Fri., 7 p.m.-9
p.m.. Sat.. a a.m.-2 p.m. Setup
both days. Admission $5. Tables
$6 . Tailgate $4 . Free parking .
Venders. tr aders. forums. VE
exams by pre-registration. For info
or reservatons. write 10 Northwest
Arkansas ARC. P. O. Box 24,
Farmington AR 72730; or call
Sherri Hyde N5UXI at (50 1) 524­
479 7. Talk- in on 146.70(-) or
146.76(·).

SYRACUSE. NY The Radio
Amateursof Greater Syracuse will
host their 42nd Hamlest Sat., Oct.
aro. 8 a.m-z p.m. at the Pompey
Hil ls Fire Depart ment in the
beauliful Pompey Hills suburb of
Syracu se, just off Route 20 ,
Admi ssion $5 (16 and olde r).
Indoor flea market $10 with table,
or $3 BYO/table. Tables only with
advance reservauons-cno extra
tables will be available on site.
Outside flea market $3.00. Setup
Fri. at 4 p.m., and Sat. at 6 a.m.
raneaters $3 10 x 20 ft. space,
plus admission. Features:breakfast
and lunch by the Pompey Hills Fire
Dept. Auxiliary; served 7 a.m.-2
p.m. Forum: , ARRl , awards, VE
exams. Contact Vivian Doug las
WA2PUU, (315) 469-0590 for info:
or write RAGS, Box 88, Liverpool
NY 13088: or check the Web site
at [www.pagesz.netl- rags). Talk-in
on 147.90/30 MHz.



Radio Bookshop
Phone 800-27~-7.l73 or 603 -92~-OO58. FAX 603·92~ · 1l6 13 . or see orde~1
fom l on a!':e 6-1 for (.[derin\! infon n:uion

Wayne's Five Buck Books:
~M Hooks You're Cr azy if You Don't Rt'ad . Brief reviews 0 1" books that
",' ill he lp make you healthy, wealt hy, and wive. If you arc sick you did it to
yourself through IIll' ss ing up your bod y. This is probably the single most
important five bucks ) '1111 '11 e ver spe nd.
U,, " to \ hake l\hlne}'• .-\ s..~ i nner ·s G uidi' . Commuting 10 work is stupid,
You can't gel fired. laid off, do... nsized or oursocrced If you own you r own
businevs. This is an inqrocliOll toook on Milo 10 get others 10 pay you 10 jearn
...hal )'00 need 10 know to be independl'ntly' wealt h)'. have a ball doi ng it. and
have lhal ham shack you've dreamed of.
Gr i..t I. Fifty of wayne 's recent non-ham oriented editorials . The y're ahnut
almost anything ami guaranteed to almost make you think. You' II sure have
things to ta lk about on the air other than your antenna and the weather.
G r ist II. Fifty more non-ham editorials . Eve n more Iascinunng Sluff to
think and talk about.

past the courthouse. Continue
east on M-36, just outside Of town

10 the fairgrounds. The main gate
will have a sign and persconerto
guide you in from there. Admission
$5 per person. Tables $10, trunk
sales $6 . O ve rnight campin g
available. Vendor setu p 6 a. m.
Contact Don WB8NUS at (5 17)
321-2004 , or LCORA. P.O. Box
80 106. Lansing MI 48908.

WALLINGFORO, CT The Nutmeg
Hamfest and Computer Show,
featuring Ihe AARL Connecticut
State Convention , will be held 9
a.m.-3 p.m., rain or shine, at the
fabulous "Mountainside Special
Event Fac ility.- KJI Electronics ,
Lentini Oomm. and other major

vendof displays. VE exams. Aegis­
ter in advance by calling Joel
Cumea l N1JEO, (203) 235-6932.
Free parking . Inside selling space
includes one 10 x 10 fl. booth. one
8 ft. table , one chair (two free

vendor passes per booth), $20.
Outside, one tailgate 30 fl, space.
$15. General admission S6 (child­

ren under 12 , $3). Make checks
payab le to Nutmeg Hamfest and
send to Gordon Barker K1BIY, 9
Edge Wood Rd. , Por tland CT
06480. Tel. (860) 342-3258.

OCT 18

CAMBR IDGE, MA A tailgate
electroncs. computer and amateur
radio Flea Market will be held Sun.,
Oc t. 18th, 9 a.m.-2 p.m . at Albany
and Main St., Cambridge MA.
Adm iss ion $4 . Free o ff-s tr eet
parking for 1000 buyers . Fully
handicapped accessible. Tailgate
room for 600 sellers. Sellers $10
per space at the gate . $9 in
advance-includes one admission.
Setup at 7 a.m. For space reser­
vations or furthe r info , call (6 17)
2 53-3 776. Mail advance reser­
vations before Oct. 5th to W1GSL.
P.O. Box 397082 MIT BR.•
Cambridge MA 02139-7082. Ra in
or shine! Covered ta ilgate area
available for all sellers. Talk-in on
146,52 and 449 .725/444 .725 Pl
2A, W1XM rptr. Sponsored by the
MIT Radio Society arid the Harvard
Wireless Club.

K A L AM A ZO O, MI The 16th
Annual Kalamazoo Hamfest will
be hetd at the Kalamazoo Coun ty
Fairgrounds. Free parking . The
Ka lamazoo ARC and Ih e SW
Michigan AR Team are co-nostmq
this event. Vendor setup is at 6

a .m. Doors open to the public at8
a.m. Advance tickets 53, 54 at the

door. Trunk sales $5. Tables $ l .50
per fl ., 4 ft. minimum. Electrical

hookup $ 5. For t ic kets /ta bles ,
send SAS E 10 Gary Hazelton
N8GH. 75075 M·40. Lawton MI
49065. For contact or info see the
Web site at {www.net-link.net/
wrnat].E-mail inquiries to {ka8blo@
net-fink-net]. Talk -jn on 147.040
K8KZO rptr.

SELLERSVillE, PA The RH Hill
AAC will host the ir Hamtest at the
newly re built Sellersville Fi re
House. on At. 152.5 mi. south of
Q uakertown and 8 mi. north of
Montgomeryville . Admission is $5.
VE exams 10 a.m.-l p.m. for all
classes. Bring documents , Indoor
Ilea market spaces $12, table
included. Outd oor spaces $6 ,
bring tables, Contact LindaErdman,
2220 Hill Rd., Perkiomenville PA
18074; or call her at the Hamfest
Hotline. (2 15) 679·5764. The club
maintains a Web site at {h ttp://
www.rfhill.ampr.org].

OCT 24

GRANDVIEW, MO "Octobertest
'98" will be held by the Southside
ARC Sat. , Oct. 24 th , 8 a .m.- 2
p.m. at Grandview Middle School
(East Junior High ). 12650 Man­
chester. in Grandview MO. VE

exams start at 10 a.m.: you must
be pre-registered I Code test 10
a ,m.-1 1:20 a.m. Written test 12
noon-1 p.m . Mall your completed
610 10 Exam Registra tion, P.O.
Box 12757. North Kansas City MO
64116. T ickets are 4 fo r $5 in
advance, 3 for $5 at the door.
Single tickets $3. Tables are 515
each , includes one ti cket. Fo r
ti ckets , ta b les , o r info , contact
Donna Quick KBOYJN. (8 16) 537­
7464. E-mail {kbOyjn @juno.com]:
or Ma rk Sevy KBO VWD, (8 16)
331·8948, E·ma il {kbOvwd @
juno.com].or write to SSARC. Po.
Box 70 1. Grandview MO 64030.

RICKREALL, OR The Mid·Valley
ARES will present its 4th Annual
"Swap-Tobertest," Amateur Radio
Emergency Services Convention,
Sat. Oct. 24th, at the Polk County
Fa irg ro und s in R ick reall O R.
Doors open for the convention
from 9 a .m. to 3:30 p.m. the day
of the evenl. Swap table setup will
be 6 p.m ,- 9 p.m . Fri. night. Oct.
23rd, and on Sat. morning , Oct.
24 th, at 7 am. Features include

swap tables , commercial dea lers,
meetings, and seminars. Emer­
gency Communications Vehicles
will be on display from Marion and

Polk County Emergency Manage­
ment, Civil Air Patrol, American
Red Cross , the O regon Sla te
Police, and others as available .
Self-contained RV spaces are
available. For more information,
contact Bob Boswell WlLOU,
(503) 623-25 13. o r E-ma il to
{w71ou@goldcom.comj. To down­
load a copy of the flyer and pre­
registration form, surl the net for
{http://www.teleport.coml- n 7ilj l
swap/obe.htm] . Handicapped
hams who have pre-registered
may enter Swap-Toberlest at 8
a.m. through the East Door. One
pre-registered assistant per handi­
capped ham may accompany to
oller a helping hand.

SUMTER, SC The Sumter ARA's
12lh Annua l Hamfest and Com­
puter Fair win be held 8 a.m.--4 p.m.
at the Sumter County Exhibition
Center. 700 W. liberty SI., Sumter
SC. Advance t ickets are $5, S6 at
the door, For advance tickets send
check and SASE to SARA. PO.
Box 193, Sumter SC 29 15 1·0 /93,
Advance ticket requ ests received
after Oct. 17th will be held at the
door. For dealer packages or more
info . contact Steve Heriot
KC4ZLB. 115 S. Washington St.,
Sumler SC2915D-5 127. Tel. (803)
773·2282; E-mail {sheriot@ fIC­
i.ne t]; or contact Greg Czerniak
W4GRC, 2220 Highway 26 1 S.,
Wedgefield SC 29 168. Tel. (803)
494·5565; E-ma il {g rcJjc @ftc ­
i.net]. Talk-in on 147.015 ,

OCT 24-25

El PASO, TX The 1998 Inter­
national Hamfiesta and Computer
Show will be held at the Ysteta
Ind ependent Schoo l Di strict' s
Cultural Arts Center, 9600 Sims SI.,
El Paso TX, Sal. 8 a.m-s p.m.,
St6l. 9 a.m.-2p.m. Pre-registration
$5. At the door, $6. Swap tables
$10 with Fri. setup. Tables $12 at
the door. Computer upgrading. VE
exams both days. There will be
forums on ARAL, packet radio,
Inte rn et communications , aSL
verification, and satellite tracking.
AV overnight hookups nearby.
QCWA breakfast. Contact Clay
Emert K5TRW, P. O. Box 971072.
Ef PasoTX 79997. Tel. (915)859­
5502. E-mail (cemert @dzn.com].

NOV 1

CANTON, OH The Mass illon
ARC will sponsor ' Hemtest 98,"
Sun., Nov. 1st, attne Stark County
Fairgrounds, 305 Wertz. Ave. NW.
Canton O H. Vendor setup at 6
a.m. Doors open 10 the public et s
a.m. General admission 55, $4 in
advance. Tab les a re 510 each.
Info and reservations to MARC,
Po. Box 73. Massillon OH 44648.
Include an SASE. Anauction begins
at 10 a.m. Talk-in on 147.18(+) rptr.
E-mail to {marc.hamcfub @juno.
com]. or call Terry Russ (330)837­
3091 before 10 p.m.

DES MOINES, IA The Tikva
Tracers ARC "Hamfes t lowa '98"
will be held at the 4H Building,
Iowa State FairgrOUnds, in Des
Mo ines. Se tup Sat. 6 p.m.-9 p.m.•
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Jim Parker ABOEZ. Thanks
for publishing my letter to 73 in
the A pri l 1998 issue . To dale. I
have received a g rand total of
0 11(' response via m y Ecmai l ad­
dress ... a nd that chap agreed
with me! I thought that my le t­
tcr might pro voke a h unch of
an gry. hairy -ch ested . macho
ham re sponse s defending the
ARRL and CWo It appears Ihat
I was wrong. Perhaps I ha ve just
been dismissed as a kook or a
troublemaker not worth the time
it takes 10 respond. Or perhaps
we should all just be q uiet. pay
o ur League dues, and follow the
leade r like a go o d hun ch o f
sheep!

Le t me share with yo u a brief
sy nops is from a local club meet ­
ing I attended w here an ARRL
representative spoke. This gentle­
man first stood up and shared
with us ho w the League was

going to e nsure that the CW rc­
q ui rem e nt fo r HF ope ra tion
would remain in place. Indeed .
our trusty League officia l spoke
of how it was our collective
moral duty 10 e nsure thai this
trad i t io n ( hazing) stay e d in
place.

T he n the con versation shifted
10 the VHF and above area. Our
elected offici al then informed us
tha i it was time to thi nk about
junking o ur antiq uated analog
repeate rs an d handic -talki cs
(which arc al ready in place. rela­
t ivel y c hea p. a nd workt) for
di gilally encoded trunking sys­
rem.. ! when as ked. the main rea­
son g ive n for the encouraged
change W,IS " for efficient spec­
trum use.rThis is pure baloney!
Wayne. we do n't e ve n use 10%
of the frequenci es we as hams
have allotted above 29 ~lHl .

Just try and buy a piece of com­
me rc ia! ham eq uipment fo r usc

LET TE RS
colltinuedJrom page 6

grad ua tes o ught to read i t. It 's
o nly 110 pages lo ng and has
more meat in it than most o f the
courses they take. I tend 10 agree
with you that your q uo te "the
marketplace is the battlefield" is
nor far from the tru th .

OCT4

JACKSONVILLE, IL The Jack­
sonville ARS will operate K9JX
Oct. 17th and 18th, to mark the
club's 40th Anniversary. Operation
will be in the General portion of
1o-aO meters. For a certificate
send an SASE and contact info
to K9JX, 773 E. College AV~

Jacksonville IL 62650. ra

OCT 17- 18

OCT 17

MINNEAPOLIS, MN The 1998
Plenipot Meeling. being held Oct.
12th-Nov. 7th, will be accom­
panied Oct. tttn-Nov. 7th by
special event station W98ITU,
operating from Minneapolis MN.
QSL cards are available from
W98ITU, P.O. Box 1314 /5. s t.
Paul MN 55113. Remember to
send an SASE. OX cards will be
handled directly or through the
W9 bureau. Operation will be on
all HF bands , CW, phone and
RTTY. Novice band operations are
also being planned.

WILMINGTON, NC The Azalea
CoastARC will operate AC4RC 10
a.m. EST-3 p.m. EST from the
orig inal rad io room of the
Battleship USS North Carolina BB
55. Connect with them on 7.250,
14.250, 21. 35 . 28.400 . aSL
AC4RC.PO.Box4044, Wilmington
NC 28406. The club will also be
hosting a JOTA event from the
Battleship Park gazebo 10 a.m.­
3 p.m.

OCT 11-NOV 7

PITTSBURGH, PA The USSRequirJ
ARC will operate NY3EC from the
submarine U.S.S. Requin. occked
at the Carnegie Science Center of
Pittsburgh. They will be on the air
1400l-2100l 0 cl. 4th. The station
will operate vintage CW equipment
in the 40 meter Novice band, and
in the Novice portions of the 10
and 15 meter bands. if conditions
permit. Phone operation will be in
the General class segment of 20m
and 40m. For a cert if icate and
QSL card, send aSL and an 8­
1/2 - x tt-lnch SAS E to Jack
Buzan KA3HPM. 47 Grubbs Rd.,
Cheswick PA 15024-9648.

site at [ www./rontiernet.net/
- n2tu k} lor more deta ils and
updates.

OCT 3

OCT 3-4

SPECIAL EVENT
STATIONS

LAWRENCEVILLE, GA Gwinnetl
ARS will operate Station W4G
1400l- 2200Z on Oct . a-o, in
conjunction with the "Air Fair &
Fall Classic Biplane Fly-in" being
sponsored by the Experimental
Aircraft Assn. (EEA) Chapter 690.
Operation will be in the General
portions of 40. 20, 15. and 28.450
on 10 meters. For a certif icate.
aSL to GARS, P.O. Box 88,
Lilburn GA 30048.

KAUKAUNA, WI The Fox Cities
ARC will present its annual Ham­
fest at the Starlite Club. comers
of Hwy. 55 and Cnty. Rd. JJ. You
must buy an admission ticket jf
you pre-register. Advance admis­
sion tickets $4 ea.. 8 fl. long tables
$8 ea. Send check or moneyorder
payable to FCARC. 1912Russett
cr., Appleton WI 549 14. Attn:
Chad Pennings N9PRC. Ham/est
Chairman. tel. (920) 993-0485.
Registration for VE exams is 8
a.m.-9 a.m., no walk-ins after 9
a.m. Bring original license plus
two copies, and a photo 10 . For
more exam info contact Larry
Siebers KD9IA. (920) 757- 1167.
Talk-in on 146.52 simplex.

al(414)258-4435. Sencl an SASE
with payment to The Milwaukee
Repeater Club. P. O. Box 2123,
Milwaukee WI 53201. There will
be VE exams on-site. Talk-in on
146.91(-) (The Friendly Repeater),
and on 146.52. Vis it the Club's
Web site at (http://wwW. execpc.
comI-mrdfriendlyfest.hlmj.

NOV 8

of

NOV 7

Rack Issues

73 ,\l aga:.;',e

Onl y $5.00 Each !

Call 800- 274-7373

HILTON, NY The Brockport ARK
will operate a special event station
to celebrate the 18th annual Apple
Festival from Hilton NY. K2BRK
will operate in the General class
portion 01 me HF bands as well
as 2m and 70 em. from the festival
site in Monroe County, grid square
FN1 3. BARK will acknowreoqe
contacts with either a postcard
Q$L or an 8.5- x 11 -inchcertificate
to all verified stations that send an
SASE. The aSL manager for this
event is John D. Hysell KF2XC.
381 Fiesta Rd.• Rochester NY
14626-3843. Visit the BARK Web
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WAUKESHA. WI The Milwaukee
Repeater Club will sponsor the
14th annual "6.91 Friendly Fest"
on Sat., Nov. 7th, 8 a.m.- 1 p.m.
at Waukesha County Expo Center
Arena Forum. Nl W24848 North­
view Bd., Waukesha WI (1-94 to
County J, south to FT, west to
Expo). Sellers admitted at 5:30
a.m. Tickets $5. 4 ft. tables $5
each. Please call Mike KB9PHA

SORRENTO, FL A Hamfest,
Computer Show and Electronic
Expo will be hosted by the Lake
ARA. Nov.7th at the East Chamber
of the Commerce Building in Sor­
rento FL M"nissOn $5; vendor cost
is $10 (includes one admission).
Setup Fri.•Nov. 6th. at 3:30 p.m.­
6 p.m.; Sat., Nov. 7th, at 6 a.m.-8
a.m. VE exams (walk-ins only) at
10 a.m. For info and table reser­
vations. contact Chuck Crittendon
KA4EXM. P.O. Box 615, Altoona
FL 32705. Tel. (352) 669-2075.

ENID. OK The Enid Hamfest
Group will hold the Enid Hamfest
at Oxford & 4th Streets. at the
Garfi eld County Fairgrounds
(Hoover Bldg .), 8 a.m.-5 p.m.
Admission 52, tab les $1 each.
Special features: Free doughnuts
and coffee in the moming, free
hotdogs and soda at noon. VE
exams at 1 p.m. Contact Tom
Worth N5LWT, (580) 233-8473. E­
mail (N5L WT@HOTMAIL.COMj:
or Fred Selfridge N5QJX. (580)
242-3551; E-mail [FREDNNEL@
IONET.NET].Talk-in on 147.15(...)
or 444.400(...)

and 6 a.m. Sun. Doors open at 8
a .m . Seminars and -Ask the
Experts" will beamong the featured
goodies. Talk-in on 146.22/.82.
Admission $5, first table $10, each
additional 58. elect ric $8 . VE
exams at 9;30am Contact Randal
Lees NOLMS, f575 Northwest 78th
sr., Clive IA 50325-1255. Tel.
(515) 279-4241; E-mail [rclees @
raccoon.com].



Corll illued on page 40

...

Photo A . Carole WB2MG P pun
Hradiey Parka on the air.

U po n m y a rri v a l a t th e
Frank lin Schoo l. I was greeted

by Ms. Joyce McGinn. the prin­

cipal. I was del ighted to learn

that her brot her had been a ham
as a you ng boy, Ml s he was

so me w ha t famil iar with th e

positi ve points o f amateur radio .

She was impressed with the con­

cep t of using the radio in the
classroom to teach school cur­

ricula. I was so pleased when she

came into M rs. renton's room to
observe the demonstration lesso n

I gave to two first-grade eta...scs.

I s ho we d th e c hi ld re n a

roll ed -out plas ti c QSI. c a rd
holder, containing colorful canis

from contac ts from all o ver the

world. thai I bad taken from the

wa ll of my own classroom . I
showed the m my two -meter rig

and let Brad ley Parker make the
firs t contact on the air (P hoto

A ). I knew e nough to vary the
acti vities at a rapid rate due 10

-- ....
•

.... :r-

• • • • •

Pluna B. Mrs . Fenton , Carole WB2MGP, and (/ roomful of eager
first graders ,

demonstrations in differe nt class­
mo ms in other schoo ls.

Last June I was visiting with
some no n-ha m friend s o n Long.
Is land. New Yo rk. T he re were
two very b right. articula te lillie
boys in the family who were
telling me about all the ma ny
acti vit ies they ' re invo lved in.
both in sc hoo l and in the a fter­
noo ns and e venings. Bradley is
in the firs t grade in the Franklin
School in Hewlett. Zachary is in
kindergarten in the same sc hool.

h en though there is a heavy
emphasis on sports in the Parker
family, both parents and a doting
uncle are all ed ucato rs who en­
co ura ge the boys to be we ll ­
ro unde d in thei r in terest s .
The y are all o pe n- mi nded and
totally committed 10 the children's

educa tiona l e xperiences.
Could I a.sk for a bet ter op­

portunity? As soon as I vo lun­
teered to come to the sc h.101and
do a ham rad io demonstrat ion.
Larry Parker contacted h is son's
school to get perm! ...sion fo r me
to come th ere . Having done

or 1I01 !) but junk ex ist ing and
working comm unications sys­

tem s for something ne w? I think
no t on both co unts.

If th is is the thinking from the
top down via the ARR L, then
am ate ur radio a s a who le in
Ame rica is in se rio us troub le.
even worse than I had thought
be fo re . We o bvious ly need to
get so me ne ....' blood elected in to
the ranks o f the ARRL in a des­
pcrare way! Before I gel hashed.
let me say. o nce again . that I
personally love C Wo am a VE.

a m an ARR L me mbe r . an d
would like to sec amateur radio
s urvive until I am o ne of the
Old -Timers! fa

NumbM' 39 on yOIN F..,;1o.clt nrd

HOMS WITH CLOSS

School demos- a great
e xpe rience !

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 1031 3.0Q06

In the enlightened time s of the
1990s. most hams have come 10

rea lize the importance of e n­
couraging young people to be­
come involved in the bobby and
sen ice o f amate ur rad io. T here
arc lot... o f excit ing approaches
a nd o ppo rt unities to e xpo se
ch ild ren to the fun and chal­

lenge s of becom ing a radio o p­
e rator if o nly we are prepared
and use a little creativity in our
thinki ng.

We 've a ll read about the e f­
forts o f resourceful clubs. dedi­
cated purcrus and teache rs, and
indi vidual hams who have intro­
duced many youngsters to o ur
hobby by inviting them to 01:1­
serve and participate in Fie ld
Days. fundraiscrs. comm unity
events, and other cl ub activities .
As a teacher myself. I' ve always
tried to ta ke advantage o f invi­
ta tions to speak at PTA meet­
ings. to cond uct teacher wo rk­
...hops. a nd above all. to do live

on the 900 MHl band ot her than
a scanner! Even if you co uld huy
a ham transceiver for 900 ~I Hz ,

what wo uld you hear"! Sile nce !
Yeah. and we really use the day­
lights 001 o f 1.1 GHz.. too ... NOT.'

Ho w many 1.2 G HL re peater
systems are there in your home
town? We have two in the Den­
ver area a nd they arc almost a l­
ways silent. e xce pt for a com­
puter-generated identification .
Boy. I can really see the need
fo r a trunking system o n that
band! Let's SI.'C, keep a 100-year­
o ld communication method as a
req u ire men t for wo rldwi de
c om munications (no mailer if
you intend to usc that method

sc hool demos for the past 20
years , I know the importance of
bei ng prepared , Man y o f my
" Ha ms With Ci a ss" col umns
ha ve been devoted to the abso­
lute ly nece ssa ry step of good
preparation . At lea st 50% of the
letters thai I receive deal with
the question of how to approach
sc hool administrators to get per­
mi ssion 10 come into a schoo l
to demonstrate ham radio . Good
preparotlon is the key to success
wi th anything, in my o pinio n­
especially when goi ng befo re
hu sy administra to rs, parent
groups. a nd classroom teachers.

Once we were in agreement on
the date, I prepared a package of
information fo r the teacher, Mrs.
Fen lon . T he mo re awa re the
c lassroo m teacher is o f what 10

expect d uring your vi ... it, the bet­
te r the p re senta tio n will he.
There are la b of classroom ma­
terials available from the ARRL
for teachers . Simply ccmact the
ed uca tio na l activiti es de part­
m e n t a t 22 5 Mai n S t reet.
Newington CT 06 111 . and te ll
them of yo ur plans.

1\1)' next step was to contact
my good fri end . Rob To daro
N2JIX. who is the president of
the Ll MARC rad io c1 uh o n
Long Isla nd . He immedia te ly
p ut me in touch with seve ral
ham radio operators whu were
loc al to the He w le tt ...c hoo l.
Plans were made for both sim­
plex and repeater contac t... . A
good piece o f advice is to 011­

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -i ways haw a backup plan in case

you enco unter problems .
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Hum"'" 40 on your FHdbKIt r;. ra

Amateur Radio Via Satellites

HAMSATS

two 70-l:m downlink frequen­
cie s. T he primary downlink fre ­

que ncy is ·06.9 25 ~lHl. In
addition to the 9600-baud down­
link. thc satel lite has an onboard
digi tnl signal processing (OSP)
system that can allow real -time
voice communications. e xperi­
mental digital modems. a digi ­
tal vo ice broadcaster. and other
us-yet unspecifi ed activiti es .
T he TMSA T home page o n the

Internet can he fo und nt the Uni­
versal Resource Locator (U RL)

of: Ihn p:/Iwww.ee .surrey.ac.ukl
CS ER/ CO SAT/missionsJtmsatl

indcx.htmll .

The Tccbsat project to study
snretli te systems began se ven
years ago as a senior project for

Gurwin-tt Techsat

Satellite Communication (TSC).
The sate IIi recarries a number o f
experirncms and systems . The
Earth observation camera and
data co mmunication payload are
the primary fOI:Us o f amate ur
radio interest.

T he imaging system includes
one wide-ang le c a me ra and
three narrow-angle units (infra­
red. red. and gree n ). The wide­
angle camera has a fi e ld of view
o f 150() x 1500 km. producing

an image 57 6 x 576 pixels . T he
narrow-engle unit sees a 100 x
100 km area and provide s a
1O:!4 x IO:!-l pixel image. Pic­

tures that arc taken by the earn­
e ras will he avai lable via the
9 600-haud ama teur do wn link .

The communicatio ns system
include s three two-meter uplink
frequencies. co up led to o ne of

Photo ,\ . The SSTL team in MOSCOlI" during spacecraft integration
with FASat-8r.lvo 0 11 the left and T~1SAT-1 011 the right. Chris
Jackson G7UPN ill the aliter. (SSTL photo ]

TMSAT-l

Bui lt at the University o f Sur­
r e y. TMSA T-I (Tha i M icro

SAI'ellite ) is almost identical in
a ppea ran c e to th e C h i lea n
FASar-Bw l'O . TM SAT-I was

hui It in a cooperati ve agreement
be twee n SSTL and the T ha i

Micro Sate llite Company. Ltd .
(TMSC ) of Bang kok. T hailand .
T :-'l S C was c re a te d by the
M a han a korn U nive rs ity o f
Tec hno log y' ( ~l liT) and T hai

pan of the Resurs spacecraft is the
Be lgian LL~IS (Lillie Leo Mcs­
saging System). II is 10 be used
as pan of the IRIS communica­
tions system .

T he re were four secondary
sate llites onboard.T he two no n­

ha m spacecra ft incl uded FASar­
Bm w. a 50-kg test satellite buil t
for the Chil ean Ai r Force b y'
Su rre y Sa telli te Tech no lo gy.
Lid , (SST L ) in England and
Safir-L, a 60· kg relay sa tellite
built by OHB in Bremen for the
German Space Agency.

The launch

T he primary payload 011 the
Russian Zenit-L launc her was
the Rt'.w n -OJ No . oJ satellite . It
is a Russian civil remote scns­
ing sate llite simila r to a US
Landsat. but based on the Ru....ian
Meteor weather ..atcllites. It was

built by VNTJ Ele ktnunekhaniki
and some sources have reponed
thai it may later be labeled as
ReSll rs-02 N o . I . An integral

On Jul y IO. IWO new hum sats
achieved orbit. thanks to a Zcnn­
., Jaunc-h "chicle from the Huv-- .
konur cosmodromc. T.\fSAT-/
and Gwwin -t t "Tf:c/,.wlf made it
\0 space withoutmishap. and are
func tio nal. T he orbit is about
820 kill (500 mi les) high and
inclined 98 .8 ..Jcgrcc s. The: sa t­
ellites Ir3.\"('1o ver the poles and
come within \kw about the
same time every day d ue 10 the
su n-sy nc hro nous o rb it. T he ir
primary amateur radio ac-tivi ty
will be digital 9600-bauJ store­
and- forward communicatio n...

Andy MacAllister WSACM
14714 Knights Way Drive
Houston TX 77083

HRMS WITH cLRSS them pho tos and a bo x till ed
continuedJrom page 39 with souvenirs from the Navajo

the short attention span o f first I nd ian School in Su n Valley.
graders. Arizona. that we' ve been speak-

I o bse rved wide g rins as. I ing to through the years.
showed a few mi nutes' worth o f Next. I s ho wed the m QSL
a video taken of the students in canis and video foo tage of some
my class ta lking o n the rad io in of the very young c hildren wh o
o ur classroom ham shack to a made presentations at my youth
o ne-room schoolho use cia.... o n forum at the 1998 Day-to n Ham-
an island off the coast of Maine . vention. It' s an important point

And they all were e nthralle d to make that c hildren alway s
wit h the footage o f o ur SAREX enjoy watching o ther children

ATV contact with the space having a good timeln a classr oom
shuttle Chal lenger in 1985 . sentng and doing unusual things.

I brought photo a lbums and T he time we nt by so quickly
co lorful posters from some o f that before we knew it. the hour
our more memorable contacts 10 was up and I barely had e nough
sho w the ch ild ren . I sho wed time to answer thei r questions
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and give out souve nir Kenwood

caps a nd ICOM ma gnets.
It was such a kid for me 10

watch a class of first graders.
lined up to go on the school b us.
all wearing ham radio caps and
yelling "8 8~ ! " to me as they hur­
ried onboard the bus to te ll the
other kids about the e xci ting lcs­

son they had just had.
The teacher has already in­

vited me to return next te rm and

address ne w classes . M any of
the parent s gave very posi tive

fee d back abo ut ho w excited
their children were when they

got home from school that day.
The best way to prepare fo r

speaking to the elementary level

cfusscs is 10 have a multimedia

prese ntatio n. kee p the top ic s
brief and exci ti ng. and have lo ts
o f visuals.

II will always be a big hit if
you dist ri bute nice souvenirs to
the children whe n you leave .

A lso . ma ke sure the te ac he r
wh ose class you've been visit­

ing is le ft with in fo rm atio n

shee ts containing a number
whe re yo u c an he reached for

fu rth er info rmatio n.
Above all. remember thai the

enthusiasm you have fo r the
hobby is what will get transmit­

led to the students. This is what
ultimately will get them interested
and eager to learn more. Iii



-

Photo C. Commissioning the TMSAT-l Bangkok control station
IlS0 AM. From left to right: Cnatpetcn . Pavinee , Chris Jackson
G7UPN. and Withaya IlS0 ECQ .

on a Ru ssi an

Field Day 1998

Once again the low-Earth-or­
bit hamsats like Fllji-O SCAR ­
20 . Fllj i -OS CAR -2 9. RS -1 2 .
RS-15. andA ,\lRAlJ-OSCAR-27
were ca lled upon to carry a large
part o f the 1998 Field Da y com­
munications . There was. ho w­
e ve r. a big s urprise that fe w
ex pected. /U1SAT- OSCAR-IO.
no w 15 ye ars o ld. was online
a nd wo rk i ng great. I n the
months prior to Field Day (al­
ways the 4th weekend in JU llC).
communications through A-O-IO
had been diffi cul t.The sate llite 's
onboa rd comp ut er has bee n
dead for more than 10 years , hut
when the spacec raft is oriented

with good so lar ce ll illum ina­
tio n. the Mode B (70 em up and

o rb it toge the r.
rocket?

10 ce n ti mete rs uwo to four
inches ).

1be imaging system on Gur­
win-lt Techsat is simple r than
that o n TJlSAT·I. bUI still rep­
resents a unique opportunity for
ham s to view pictures take n
f rom o rbit. II use s a CCD
(Charge Co upled De vice ) video
camera in co njunc tion with a n
image proccs-dng a nd control
ca rd. When com manded fro m
the ground. the camera can ca p­
ture an image. d igi ti/.c it. com­
pre ss it. and store it fo r later

transmissio n.
The amateur radio pac kage is

si milar to other sate llite based
store-and -forward systems. hut
with o ne significant di fference .

The three up link frequencies arc
in the 23-"m hand. just below

1270 MHz. A si ng le downlink
is provided on 70 ern at 435 .325

~1Hz . The system is capable o f
operation at eithe r 1200 baud or
96fX) baud. After initia l test s are

complete. the 9600-haud down ­
link/up link will become sta n­
da rd . The Gurwin -l l Techsat
home page can be found o n the
Internet at the U RL: (http://
teehsat.Intemer-zaha v.net/].

Both new hamsars represent
si g ni fica n t a dd itions to the

g rowi ng fl eet o f d ig ita l re ­
sources in o rbit. and po int o ut
the global cooperation no w in Photo E. Picture of Neve­
place among like -minded sate l- Shaanan in lsrael taken by a
li te e n th us iasts . Who would Techsat satellite during rests .
ha ve believed that a Thai hamsat The Tcchsar-t l satellite will
built in En gland and an Israeli take pictures of the Earth [rom
hamsat from Haifa would go to orbit. (Technion photo;
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Photo D. The Israeli Gurwin-It Tcchsat satellite configuration,
(Technion lsrael lnstitute of Technology )

replacement for Tecnsat-t. bu t
a lso offers more ex periments
and capabi lities. The satell ite is

named a fter the distinguished
American Socie ty for Technion
(A ST) leader Joseph Gurwin

and the late Rosalind Gurwin .
In add itio n to a n ima g ing

system and the amateu r radio
c o mmunicatio n s p a c ka g e .
Gurwin-H Techsat has a number
o f interest ing experiment s. The
sate lli te carries a UV photom­
ete r o perating in the O.~-I--O. 30

mm spectral region to invesri­
gate ozone concentrations over
the Middle East and to te st the
ca pabili ties o f a sm al l. low­
power system for use in space .
Another e xperime nt is a charged­
panicle detector 10 measure pro-­
Ions and hen } ions in space thai
c a use s ingle-eve n t upsets in
electronic devices. There is also
a superconducti vi ty experiment
that will be used to see if suc h a
de vice can survive launc h and
how lo ng it can operate unat­
tended in a space envi ronment .
A small X-ray detector ha s been
incorporated into the sate llite as
a step to ward later development
o f a simple X-ray telescope. An
array o f reflec tors is attached to
the outs ide of the 48 kg sate llite
to allow the usc of Sate lli te La­
se r Ranging (SLR) techniq ues.
An Earth-based lase r is used to
measure the trip time for laser
pul ses se nt from the gro und .
D is tanc e measurement s c a n
achieve an accuracy of fiv e to

aerospace eng ineering students
at the Technion Israel Institu te
o f Technology in Haifa. Israel.
under the guidance of Pro fessor
Haim Eshed. Later. the program
was expanded to develop and
launch a series of satellites de­
signed and buill at the Techn ion.
Work on the program was orgu­
ni / cd by Professor Gior uSluvlv,
the head o f the Ashe r Sp'KC In­
stitute (ASI). The fi rst satellite.
Techsat-l, was destroyed (alo ng

wit h the firs t ham sal fro m
Mexico ) whe n the launche r. a
co nve rted Russian lCR~1. mal­
func tio ned in 1995 .

T he second sate ll ite in the
Tech sat se rie s, Gu r win- tl
Techsat, represents 110 1 only a

Photo B. Chris Jackson G7UPll,'
and Th ISAT- 1. with the IIIdi"
payload Resurs-Ol #-k during
spacecrofr integration ill Mos­
Call" i n April. (SSTL photoJ
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Photo F. Field Dav can ge l tun in central Texas . 711(.' K5DX
IWIII.mr /('(1/11 fwd II c/lol time with K5BXX :\ NV,

Photo H , The author. Am/)' W5ACM. lis tens [ar //l o r e satellite
COll/l l c tS during Field Day / 998 (If the K5DX sue.

Fo r rcse....-ations at the Batt lefield
Inn call I (80()) 359-9363 and
mcnuon theA~1SATConfcrcnce,

Southwest Airlines is the of­
fici al airline o f th e AM SAT

Conference a nd \I.'i11 provide a
I O~ discount o n ai rfa re s, To

make airline reservations. ca ll I
(~O() ·1-33-5368 and reference

K330~ . Fl ights go into the Jack ­
son ( 1\. l iss issi p p i) a irpo rt. A

shuttle service is available for
$9 .00 eac h way,

You can chec k all th is o ut on

the Inte rne t via the U RL; (http:/

I p a g e s . pr od i g y . co m l
DX HF93A ]. T he ta lk-in fre ­

quency at the co nfe re nce is on
the 14 7 .27 ~fHz repeater (1 00
Iii. PL ). Some family ac tivi ties
will be provided. and vicksburg
has ma ny interesting si tes to
tour, incl ud ing Ci vi l w ar batt le

sce nes and a ntebe llum ma n­

..ions, From casi nos 10 cam p­

grounds, they have it all. I'll see

you in Mi ssissippi! Ea

It ' s l ime a g a i n for the
A~1SAT·NA Space Sympo si um
and A nnual Meeting. This year,
il will he held at the Battlefi eld
Inn (formerl y the Park Inn ) in
Vicksburg. Mis sissippi. fr om Oc­
tober 16th through the t xrh.Com­
pared 10 other conventions and
events.the rates for AJI,ISAT gath­
erings arc extremely reasonable .

Registrat io n is $30 .0 0 , the
Sat urday ni ght banqu e t i s
$20 .00, and a Sunday morning
fi e ld trip \0 the US Anny Engi­
ne e r Wate rway s Ex pe riment
S ta tio n is $ jO,OO. To regi ster,

c allAM SAT at (30 1) 589 -6062.
Room rate s are $52.00 fo r a

sin g le and $6 2.00 for a doub le
pe r ni ght. A compli menta ry
b re akfast b uffet i s incl uded .

Photo J, DOllg WB5TKI collects a few 1I10re CW COlI/lICt .\' ria A­
0· 10 during the 1998 Field Do)' opera tion,

The AMSAT Annual
Meeting and Space
Symposium

and the other analog satellites. It
was a Field Day to remember.

OSCA R-13 carri ed the most .
wi th KlTSAT-OSCA R·25 and
UOSAT-OSCAR-22 close behind .
A:HSAT-OSCAR-J6 and LUSAT­
OSCAR·/ 9 were also active at
1200 baud.

Unlike the American Radio
Relay League Field Day rules
thai consider "sate llite" a single
band. theA~SAT (Radio Ama­
leur Sate llite Corporation) rules
stare thai each sate llite is a se pa­

rate hand . This encourages op­
cmrors 10 Cbase all the salellites.
and not j ust the easi est one. The
A~ISAT rule s also encourage
the usc of the digita l satellites
for Field Day message forward­
ing and me ssage co llec ting .
Under the AMSAT rule s. it is
actually possible to gel a decent
score without eve r tran ..mini ng.

ju ..t b y receiving Fie ld Day

gree ting me ssages b roadcast

from the digi tal satellites. fo reign

operators arc also encouraged to
participate o n an even basis with
American and Canadian stations.

The Houston AMSAT Group

teamed up with the Te xas DX

Society n D XS ) for a wee kend
of ho t wea ther. air-conditioned
motor homes. BBQ and luts o f
HF and hamsa r co ntac ts. A new

Yacsu Ff-847 was used for a ll
o f the sate lli te acti vity. All o f
those who tried their hand at the

new rig from Yaesu e njoyed it,

and found it easy 10 u..e . Al ­
tho ugh we didn' t have the wir­

ing correct to uplink me ssage s

Photo G. Mike WASnrr or- 10 the di gital sate llites. we did
ranges the cooxf eeds II! the VI/F manage a large number of down-
and UHF satellite Wl ll'IlIW .\' (If loads and made mostly voice
the KSDX Fietd D(I)' site . and CW contacts via A -D-IO

42 73 Amateur Radio Today · OCtober 1998

two meters down ) analog tran­
sponder works rea..onably we ll.
For Fiel d Day. the illuminat ion
was a lmos t pe rfe ct and the
satelflte's orhit madcn very favor­

able pass ove r North America.
Prom ils apogee. or orbi ta l hig h
poin t. signals were a hit diffi­
cu ll. and d ee p fa des were a
problem, bUI when the satel lite
was cl oser in (less than 25.000
km). sig nals were good and the

fades less noticeable . T he hulk
oft he analog Field Day contacts

we re made th rough this sarel­
fi re that j ust won ' t give up. Op­

cra ters we re surp ri se d and

delighted.
The digual sate llite .., espe ­

ci ally those capable or 9 60 ()­

baud operation. were very busy

du ring Field Day. Fi eld Day

greeting messages were logged
from around the .... or td. K/TSA T-



Mobile, Portable and Emergency Operation

73

on 12 months of

Call 800-274-7373

Only $24.97

SAVE 47%!

I then use the AF gain to adjust
the audio level. \Vhilc I may lose
some volume, th is c an he more

than made up fo r by using an
e xte rna l spea ker a imed at the
operator rather than the built-in
speaker aimed down at the Floor
o r up under the dashboard.

I really enjoy talking wi th a
OX station while driving alone
u p a nd dow n the inte rs tate .
Sometimes I can work a fe llow

mobile station at the other e nd
o f the coun try, whic h ca n be
qu ite satis fy ing . If you' re think­
ing about adding thi s aspec t o f
the hobby to yo ur pafeuc. I hope
that this co lumn will hel p you
decide to jo in the group-and
that these ideas will be of he lp.
Drop me a line to let me kno w
ho w your- experiencesare work­
ing o ut. and wh at suggestions o r
ex perience s you've had.

Du ring the recent fires in
Florida, hams in the Brevard,
Flagler and Volusia Coun ty ar­
eas were q uite busy fo r extended
periods . Good jo b. everyone .
While yo u were busy, yo u might
have missed telev ision reporters
as king peop le to no t usc their
cellu la r o r standard te lephones.
See ms there was so mu ch tele­
pho ne activit y that no t only wa s
the cel lular system not working
properly. but even the land line
system was overloaded. Those

emergency personnel who were
re lyi ng o n cellu la r d id not get
the re sult s they expec ted. In the
meantime. what I heard o n two
meters ind icated that the hams
he ld things together. Even in this
day o f high technology, we hams
fill a need that can ' t qui te be
covered by otter options. fa

Told-you-so department

5 0 wat ts . Seco nd . V HF a nd
UHF mobile operatio ns tend to
use F:"1 as the mode o f choice.
and FM is inherently less sensi­
tive to no ise . HF operations use
one of the sidebands of a n Al\1
sig na l. and e lectrica l noise is
much more o f a factor.

When it comes 10 ac tually
wi ring the power co rd. so me
swear to the benefi t o f fusi ng

o n ly the positi ve lead . O the rs
believe that both leads shou ld be
fused . I admit to be ing g uilty o f
blowing both fuses (i n my much
younger days. of co urse) , so I
subscribe to the two-fu se theory.
Remember that a poi nt in a ci r­
cuit is positive or nega tive in
relation to some refe rence po int.
so a negative lead in re lat ion to
the po siti ve lead may in fact be
positive in relation to so me o ther
reference. and if they to uch. yo u
may wi sh you had that seco nd
fuse .

Many of the pane ls in an au­
tomobile are no t connected to­
gether in an optimal manner.
and this produces a lo t o f noise .
While no ise blankcrs do a ma r­
..-elou... job. they arc merely an
attempt to treat a sympto m of a
larger p rob lem. Remember that
" sig na l-to -no ise ratio" re all y
mea ns (signal + noi se )/(noi se).

If all o f the body panel s can be
be tte r connected. overall noise
may be red uced. This can be
done in a few hours by e nsuring
that all the panels are mechani ­

cally a nd electrically connected.
A nonco rrod ing s hee t- meta l
screw can be used to connect

pane ls which do not mo ve. and
wire. braid o r metal straps can
be used to bridge panels which
do . white Ihe re a re problem s
associ ated with attach ing d is­
similar mc tals. J believe that the
expected life of the automobi le
is usually short enough that th is
is no t an issue . I try to keep any
connections away fro m severe
weather and corrosives such as

salt.
Spea king of sig na ls a nd

noise-I find it hel pfu l 10 re ­
member th is whcn listening to the
rad io . I adj ust the RF gain so that
when tuned to a freq ue ncy with
no signal I hear little o r nothing .
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Hum".,. 43 on your FHdtnlck clUd

radio) tends to remain in motio n

(e ven if the car in which it is
insta lled has abruptly stopped )
u nti l a no th er fo rce ( h itt i ng

something or some body) ove r­
comes it. As they say. physics
isn't just a good idea-it 's the

law ( .. . SOITy about that).
Mo st rig s have Ihe c hass is

and/or case at the same poten­
tial as the car c hassis or lxxJy­
norma lly negative. T he car uses
the body as the negative lead for
most circuits. as do most radios .
The radio a lso may use the chas­

sis to con nec t to the braid o f the
antenna lead. Even though many
radio mounting brackets provide
no electrica l co nnection to the:

car, I believe this is important.
T he radi o Illay be m o un te d
within rubberi zed clamps. but
this is more for vibra tio n pro­
tectio n than elec trical isolation .
I try to mount my HF rig to the
car body wit h me tal bracke ts
that provide hoth a mechani cal

and electrical co nnect ion. Also.
thi s may improve your insur­
alice coverag e on yo ur rig . Some
policies pay a higher amo unt fo r
theft of a permanently-installed
piece o f equ ipme nt than for a

tem porary installation. C hec k
your pol icy to see if this applie...
to you .

Power connections can some­

time s get a good discussion go­
ing amo ng hams. With my UHF
and VUF equipme nt I try to have
a good connection for power,
but I do keep a power cord avai l­

able that will le t me plug the
radio in to a cigare tte lighter in
an emergency. T his is no t appro­
pria te for HF installations. a nd
a connec tio n di rect ly to the bat­
tery is reco mmended. Fi rst. HF
rigs tend 10 run around 100 walls,
while a VHF or UHFiransceiver
usua lly will be betwee n five and

ON THE Go

Ove r the past few month s.
I' ve noticed quite a few more
mobile HF stations on the air. I
attribu te this to o ur improving

sunspotcycle. With better propa­
gurion, I C: lI1 hear (and work)
more stations of all types. in­
clud ing mobiles. On the ot her
hand. I sense thai more hams are
adding HF mobi le capability
because of the improved propa­
gation. People arc more inter­
ested in investing lime and effort

into selecting and installing new
mobile rigs when the chances
arc good thai they will be able
to work interesting and DX sta­
tions . To all of ),ou who have
either added HF or are thinking
of adding ir-e-w elcome!

I' m still operat ing my tru sty
Kenwood TS- 130S. and tho ug h

its features are modest . I'm able
to operate it a lmost entire ly by
touch with on ly the occasional
glance a t th e co ntro l pan e l.
Ho we ver, I do fi nd ma ny of the

new rigs absolutely fasci nating.
with features incl uding memo­
rie s and e x pa nded co ve ra ge
from 80 me ters to VHF. Regard­
less of the type o f rig . tho ugh,
s ucc essf u l HF mobiling de­

pends to a great extent on how
attentive o ne is to details, espe­
cia lly wh en ins talling the rig. A
couple o f e xtra hours ' work in
the beg inning wi ll pay offin big

performance benefi ts.
Years ago we learned tha t a

good electrical connection starts
with a good mechanical connec­
tion. In mo bile o pe rat ions. th is

is e specially goo d advice . In the
event o f an accident. a good me­
chanical connection between the
rig and the ve hicle will mini­
rmzc the chance that the rig will
become a missile ricochet ing
around the passenger compan ­
menr. An object in motion (your

Steve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay Fl32907·1371
Ipangen@compuserve.comJ



IWmtIM 44 on roor FHdO«* cMd follows : HC 24 0 RF o ut put ar you could hear it in the head-

QRP U4 - 12. 14. 16 = 0 .14 VAC o n phone. And if the band was re-

transmit (approx.j. On a scope. a lly up. you could every no w

Low Power Operation however. you sho uld see about and then make out a signal . 1

a 7-8 Vpp signal o n hoth the decided the pr oblem mu st he in

Michael Bryce WB8VGE in put a nd o ut p ut pins of the the front e nd. So met hin g must
Sunligh t Ene rgy Systems HC 240 PA stage drivers. he shorting the signal to grou nd .
955 Ma nchester Ave. SW

T he N E553 2 aud io o utput a t I ll" the inpu t trans former was Illl!
North La wre nce O H 44666
[prosola r@sssnet.comj us . I re gi s te rs at about 0 .05 wo und co rrectly ,

VAC on Xmit and about 0 .03 So I rewound the input uuns-

VAC on Rev with a moderately former, Tl. several times. wi th

strong signal. Thi -, is a 50- 150 ill) Improvement . I also c hecked
Last month I ta lked about the On the NE601s-. v ee b fou nd o n mVpp s-ig nal o n a scope. for proper placement o f 01. D2

NorCal 38 Special. Thi s month. pin 8 . You ' ll li nd v ee on pin 14 Thi s chart has appeared o n the and C 2 and C 4. All seemed to
weIl ta kc a closer look at th is of the CD4()66 and o n pin 8 for QRPL refl ector and in the Xor- ttl.' correc t. AI that l ime . I E-
ng. the ;..'"E5532. Yo u ' ]] nee d 10 Cal publ ications. If yo u E-mai l mai led Pa ul my obse rvation s.

T he one th..t 1have sitt ing o n probe pin 20 o n the 74 HC 240 me. I'l l send you all electronic He suggested I sco pe OUI pin 7
my workbench is ra the r dead . to check vee. W hile you' re at

wry that pri nts out quite nicel y. of U J. T hat's the receive mixer.
T here 's no t much aud io ;U1d no it. chec k each G nd pin. T hese

:-'ly E-mail addre ss Is at the to p With scope probe in hand . l ub -
rece ive at al l. The trausmlncr is a ll shou ld in fact he grounded. se rved that the output of pin 7o f the column.
kaput as well. To make mutters but if ) 'ou find a pin that has was in no way d ose to the 1.2
worse. if thai 's po s-sible. I d id some voltage floating on it. sus- P rob lem found . somewhat Vpp that ""as supposed to he
nOI assemble the kit. So. to be- peer II missed solder connection there. I had o nly milli volts in-
gi n the tro ublcshootingI had 10 o r a solder connec tion with II :-'fy patient had allthe correct stead of vons. 1suspected a had
basically rebuild the kit DIll' step resin head in the midd le . DC volt ages. I. was when I :"Eti02. and a ne w one wa.. in -
at a lime . T his did not rncau I Since the 38 Specia l uses a checked the RF voltages that started. T fuu d id not fix the prob-
had In rcsoldcr ew ry joint. hut variable voltage 10 warp the Ire- things seemed to I'll' way out o f kill. By using a counte r. I knew
rather that 1 had to fo llow the quellcy o f a crys tal. check 10 see whac k. I discovered tha t if yo u tluurhc crysnr! was on Frequency,
instructions ste p by step to en- if the vo ltage is actually there . th re w in a who ppe r o f a slgnat. and I could move the frequency
sure that the kit was pur together In the 3 H Speci a l, probe the

...-orrccny. junction of R~ and L I. As you

I found no mi splaced parts o r mo ve the luning contro l th rou gh Ul Nt:60l W'""" U4H(;l OO ~
DR--. P... _ C... · "'_ K.

ins ta lled com po- it .. ran ge. the voltage at this RC"Mo... ~

-~ -,..,incorrect ly
nerus. 1 checke d \·ery carefully j unction sho uld move . Voltage scv I X\I;r ecv ,~ scv '"" ,""
fo r mi..sed ..older joints and o f te st s arc the fo remo st line o f ut-t " " Ul·l " " ~., e.r , ~, -- ,_
course the ever present so lder tracking down trouble in the 3 8 I U1.l " z.z Ul·l " e ~, c " 01·'" •• " .,
bridges. I fo und none. All in all. Specia l. Pa ul NA5K has pro-

U1·3 , o Ul ·3 " e U4·3 c ., 0 1·1( ,. ,.• "the perso n who assembled Ih is vidcd a voltage c hart which I am
U1·4 " ., Ul·4 0 o ~.. c " D2·... .. ,.• "38 Special did a pretty nice job. happy \0 share wit h yo u here
UlS " " Ul·5 c " ~., '" ae 00·' .. '" 73 1

Unfcnunarc ty. ;t s till didn ' t (Ta b le I ), Pau l' s he lp carne in ". ,.• " "'. o " ~. o .. ~.. " c , i
work. quite handy wh ik I was looking

c , 'for the problem in this. 38 Special. I U' ·7 .. .. "" c , ~., ,
" ~. "

S imple tests ''" " " Ul-e , .. ~.
, .. ~. "

, e

Diagnostic voltage U3 NEliOl "'. " " ",.. , .. - "
, •TX l,Ii. ....

In a rig like th is. the he..t place measurements for the 38 ,~~ u:2 ·,o .. .. ~· IO • • ~\I:T

to sian is by chec king the main Special I scv XI.'IT u:2- 11 " " ~.1l ,.• a.s ~, E''''''' "-

rower b us. In the: NorCaJ 3H ua- t " " ve-ra " c U4·12 • ae 00·' " "
,

Spec ial. there is one main vol t-
volt age measu rem en ts a re

U3·l .. .. Ul · 13 " c U4·13 " c 00· ' " "VDC un le ss ot herwise indi-age regulator. It's a standard I U~3 , , Ul· T4 " " U.·14 c " D7·'" " "78XX se ries re:gulalor. Check·
cated. using a DVM or volt me- I U~4 " " ~,'5 •• .. 07·1( " '"ter in bOlh recc i\·c and trlltlsmit U5NU~

ing its o peration is simple. There Auo>o FiIIetIAfIIJI

modes. Due 10 \-ariations in volt- I ' " " " Uol·16 , " " . " " I
should he I::! \ o lts on Ihe input

meters and Vee. vollagcs shown ", " " "" ,- 1,14·17 '" .. '" " "and eight \·olls on Ihe o utput. A
are ±0. 25 V. The 38 S~ei a l

."., " " " . " ,. ~. Te • ,.
quick check wit h Ihe calibra ted

measu n.'d has a li ve· watt ampli- I' " ,. ,. ", ,. ,. ~. T9 • ,
fingertip shou ld 11.' 11 yo u if the

l1er. hut 110 KIT or l e)"er mod . For Q, lNJlllJ-I RF 'W " " ~·ro " " I
regulalor is pu lling too muc h 0rI_ • Bj·pl\ase

transmi t voltages. make sure you Frani _lan ,,~ , ,
currcnt. lt should he W<lml to the

arc connected to a dummy load . "" XM IT U.H ,.
"

O~A: o-sv_tHIp<ti1diog "" sen,ng '"
touc h. h ut not hOi enough 10 TUNE pOT

leave a laycr o f skin on the metal AC voltages
QT ·E , " ". " " 03·1( r:N I;<ouMI I

t ab ~
Ol_e " " ", " "

,

Aftervou have verilied Iha t the Mo sl o f the AC voltages in Q'< " " '" '" '" _U
regulator is working. check ea...·h the 38S are too small to regi ster Table I . D;a8"ostic milage I/u'(/.wremenu f or the 38 Spt'dat .
Vee pin for the eorrecl \'o ltage. o n a DVM/voltmeter. c)(cepl a s Note: U /-3 = U/ .I,;n 3.
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THE DIGITRL PORT

Jack Heller KB7NQ
712 Highland Street
Carson City NV 89703
Uhe ueressre rra.netj
Compuserve [72130,1352)

Thi s momb's column varies a
bit from the noon. as it is writ­
ten whi le traveling across the
US A. We are in the middle o f a

trip 10 visit family. mo st ly o ff­
spring. who are scatte red from
0]1(' e nd o f the country 10 the

other. T his gives scvcra t oppo r­
tun ities to observe the ac tiv ities
o f other hams as wc ll a.. to ma s­
te r the away-from-home E-mail

d ilemma. The latte r pan con­
sumed more lime than I Hkc 10
admit.

Another E-mail challenge

Du e to the exten ded t ime
(more than three weeks) o n the
road. it was nccc..sary to find a
way 10 access my E-mail away
fro m the loc al phone number

provided by my Imcmct Service
Pro vider (lS P ). Th is was a
ne a rly-t ra um a tic experience
that. for a time . ap peared un­
m.magcablc-c-so I tho ught some
of you co uld benefit from my

cvpcnence.
The ISP I usc COH'rs a rcla­

nvcly small area. so I contacted
them fo r hel p. I co n.. idcred call­

ing in wit h thc AT& T card.

wh ic h runs 30 cents a minute
w hen a way from t he ho me
phone . and fe ll that wou ldn ' t
hurt too badly if I used a little
di scretion , They in formed me
they had numbers I could usc in
about900dli es ac ross the coun­
try for an add itio na l monthly
fee . Also. they were contcmplur­
ing a to ll-fret: number c harged
by the minute s o f access. Lots
o f options.

When I gol 10 a sma ll city in
Idaho , I experime nted wi th the
calli ng c ard. Usi ng the Wi n­
do ws9 5™ dia l-u p aCl:C s sory
and follow ing the se em ingl y
st ra ig h tforwa rd ins tr uc tion s
d idn ' t work (systems normal).
I auempred to use the ca lli ng
card to make a voice call to the
ISP. and experienced another
complication .

The complexity of the keypad
entries wh en using the card in­

volved 34 digits. but the audible
tones. when pressing the keys.
di sappeared at about 30 digits.
After cal ling AT&T. plus the local
pho ne system. and being as..ured
neuter of Iheir systems had such
a limitation. it was time to pre:'>s a
hulc logic into the equation.

The helpfu l m ice at AT&T
had e xp la ined that SO IllC pay
phones had this limitation. This
meant to me thai the problem
was likely in the phone sct l was
usin g . Anot he r p hone o n the
same li ne wo r ked perfectl y
whe n u:..lng the offending d ial ­
ing seq uence. The co ncl usio n?
Probably the red ia l function on
the first phone would o n ly hold
a certain number of characters.
T his has probably happened to
others who read this column. but
it was a reve latio n to me about
the not -so-well-k nown short­
comi ngs of modern appliances.
T he te c h n icia n at th e lo c al
phone l'{lt1 lpany considered this
idea for a few mo ments and said
he fell I wa... o n to something.

The ne xt problem emerged
when I got the real skin ny 0 11

usin g the ca ll ing ca rd with
Windo ws95's dial -up system.
T he suggestion (i nst ruct ions )
from the se nior technic ian at my
l SI' was 10 e nte r all the numbers
in the " n umber to be d ialed"
space in the dialer. a nd separate
them wit h commas. to achieve
the proper wait lime bet wee n
seq uences. T he number o f com­
mas was to be determined by
e xperime nta tion.

I lo ve a challe nge; that is pa rt
of why I am a ham. After e nte r­

ing the vast array of num bers.
with an in itial gue ss at commas.
a nd clicking e nte r. i t actu ally
dialed the number and made the
connection! However. that was
apparently some strange quirk
o f fate that I would never repeat.

Sobsequem diafings and comma­
adjustments seemed to re sult in
a problem simila r to that which
occurred when I dialed the phone
card scq uelll'e. Hmmm .. .

Lu cki ly. the d ay was saved
wh e n the sa les rep fro m the ISP
ca lled and gave me thei r new
to ll -free 888 nu mber to c a ll
(which I am 10 understand COSIS
les.. th an half what the ca lli ng
card wo uld cost). TIle tech rep
had assured me the 888 number
wa s nOI in serv ice as vet but• •
then what would the tech depart­
me n t k no w ? I'l l tak e wha t
works . It connects like a champ.

You wou ld think allthe prob­
lems would he behind us. but
wa it. the re's mo re . We were
tra veling in o ur roll-your-own
van conversion (another story).

stay ing in RV parks. XOI many
RV park o w ners arc attuned to

the idea that their gues ts ma y
ha ve ne ed fo r E-mai l acce ss.
Generally , the parks priced at
the to p end o r the "ale are ac­
comrnodauu g; hu t there a re
momy park o w ncrs who still co n­
sider E-mail and Imcmcr to be
voodoo a nd, th erefore. to be

avoided.
If Illy powe rs of observation.

bei ng tilted by e xperie nce ...crvc
me co rrectly. I wilt make a pre­
diction. T he cost and stability o f
us!ng a c el l phone for these pur­
po .,;e s will come in to line O I1\.'

d ay. That simp le predictio n is
ba sed on s uc h th ing s a s th e
years-past phenomenon o f the
microwave oven that could not
be prod uced and marketed fo r

Strange things were
happening

replace ex, thin king if it we re
lea ky, the o u tput wou ld be
p u lled 10 g ro und. Again, the
problem remained and I stil l did
not have eno ugh o utput from the
first mi xer.

arou nd via the luning control. so
the VXO seeme d to be workin g .
There ' s just nothing corni ng out

o f the mi xer. :-':0 mixer. no re ­
cciver, and 00 transmit .

I worked on and o ff wit h this
problem fo r a week or so at a
time. I'd d ig in the rig and the n
pill it away to le t me wo rk o n
the pro blem in my head . I de­
c idcd that the problem must be
a zapped crystal. so I ordered a
new o ne from Mouser Electron­
ics anti installed it . ~t uch to my

d ismay. the new crysta l did not
correc t the problem.

Digging d e e per

It occurred to me that i f the
output ott hc first mixer were so
lo w. perhaps the output it self
wa s be ing loaded down . T he

o utput of the fi rst mixer is routed
to an a nal og switch. a C D.t066,
a nd then passed through to the

produ ct dctcctor/Tx m ixe r. I
had a C D4066 ly ing about. so I
insta lled a new one at U2' s 10 ·

catio n. I also replaced the cou­

piing c apaci tor, C I I. Nei the r

fix ed the problem of lo w first
mixer o utp ut. I wen t so far as to

the output wo uld change. Not
slightly. but by a wide margin .
It moved so m uc h. you co uld

sec a freque nc y c hange if you
coupled the o utput to a counter.

And this is wh ere we have 10
stop. OUI of space again. As I
work o n thi s co lumn. I am still
working o n the 38 Special. No.

I begun to notice that every I ha ven ' t got it working, but I
time I hooked up the scope 10 ha ve teamed a lot about the lillie
the o utput of the mixer. I had a rig . Right no w. I can' t say fo r
signa l. It j ust looked aw ful ! I sureif there wi ll be a happy end-
then noticed that by moving my ing-c-but yo u' ll never know un-
fin ger ncar the three wires go- le s s you tune in aga in next
ing to the main tuning control. month ! fa
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Wayne's Five Buck Books & Stuff:
I Prt.._ 800-274-7.171 '" l'(n·n4-<_1~~ _ fA X Io(n-924- ~6 1.\. ,,,. '« ookr (<>rm 00 !"'~ M ['''' 1

."."",,~ ",If".",.,,, ·o

Radio Bookshop

Roilerplale, 4~ of wayne's h;lI11 oriented editorials . Great material for club
newsletter editors who are always shOll of interesting items for fill er.
Su bmarine Adventures , ""ayne's WWII ad ventures on the USS Drum ,S,S.
128. no.... on lIi,play in Mollilc: , Alabama.
Wa~-n l" s Car ih hea n Adv entures, S<, uba di \'ing and hamm ing atl tbrough
the Caribbean. II islands in 21 day s o n one Irip? You bel, and you can·1
beatthe price ei lh..- r.
Wa, nl' & Sherr~"s Tran t Diari.,.; . C.....apsl at.. traveling 10 Russia. Europe,
and so on . ;.;0w. ho.... did Way-ne and Sherry fly finol class 10 -'Iunich . drive to
Vienna. Krako..... Prague. and back to -'lunich . stayi ng at excellent hotel , and
eaung up a ' '' 11"111, all for und..r 5 1.0(IC)!
Cold "·usion Journlll - Issue 120_Read the late st scoop on cold fusion in
this whopping <,) :! ·page sample issue. Cold fus ion dead '? No way!
One-Hour C W Cuurse.How an~ lln e can pass the ~ wpm code test with less
than one hour of study. This also explains the simplest system for learn ing
the code at IJ· and :!O· per ever discovered. Or. do it the old fashioned
IARRL) hard way and suffer. Your choice.
Other. S[ighdy !-Iore Expensive Sluff:
Purr Sih er Wire fur malin!: these miracle silver colloids . Two JMI..nglhs of
1110 99 .999 pure silver wire S15. Shou ld last for ~ears_

Bioe_Iectr ifief Hand book. B1lCJ.ground. circ ui..., u!>c'>' ''''''C,-,S"I"O,~ .,j

Next month

a s a n air co nditione r o r the
wife 's hair dryer.

I am carrying the LDG packet
modem wi th me o n the trip. II
is only a minor difficulty to find
a loc al ham packet PBBS in an

un familiar se ll ing. I usu all y
manually dia l arou nd 145 .100
and lis te n fo r audible packet
burs ts. T he " p roper" met ho d
wo uld be to set the receiver to
scan a segm ent of the band must
generally populated by PBSS,
and watch for action.

Whateve r method I usc to fi nd
the frequenc y, lt is then ncccs­
sary 10 watch for an idcntifi ca­
tlon string from the node o r pick
up on the call sign by observing
connections in pmgress. From
that point it is a simple process
to log on to thc system. You will
so metimes be surprised to learn
different PBBS so ftwa re comes
in a varia tion o f fo rmats. yet will
a ll o ffe r simil ar func tions , If
they did not, we could not ex­
pect the e ntire system 10 pass
informat io n as we ll as il docs
throughout the world.

I didn't bring the Web address
chart template with me. so the
ever-growing c hart will not be
in the column un til next mon th.
T hat is the be st way 10 preserve

acc uracy. Since I began usi ng
thc copy-und -pustc method fo r
the chart, I can' t recall a I.'Om­
plaint. so I don't want 10 stir the
waters.

Next month. I will e ndea vor
10 bring you the re sults o f a new
projec t. h ut I have learned not
to commi t to some of the st uff
thai just doesn't work ou t. It is
too easy to ma ke a cha llenge
into a di saster hy simply se lling
.. deadline .

If yo u have questions or com­
ments about this column, E-mail
me at either of the addresses at
the top. I will g lad ly share what
I know or fi nd a resource for
yo u. On pac ket. m y c u rre nt
PBBS address is shutt ing down .
If yo ur packet mail comes hack
or is not answered, uiar is the

reason. I am searching for a new
addre s s . For now. 73, Jack
KB7NO, E!J

for anyth ing but the quickest 0 0 ­

o ff operations o f thi s portable
lillie computer.

My c ure fo r this ha... been in
place a nd working for over a
year no w and that is a wall out­
lei in t he van with a Rad io
Shae kl M300 wall inve rter semi­

permanently wired in to the aux­
i1iary battery syst e m . At thi s
mo ment. I am writing with this
lash-up and it is a dependable
solutio n.

Even when parked fo r an e x­

tended period. the d eep cycle
RV battery provides adequate
vo ltage to operate the co mputer
and o ther accessories. The hat­
tcry is rigged to charge from the
vehicle alterna tor a nd is easily

disconnected from thc parallel
connection to the vehicle battery
by a manually switched solenoid.

The RV folks recommend a
slight variation in ci rcuitry so
the auxiliary battery is c harged
any time the eng ine runs . I c hose
the manual swi tch so the engine
can be started in the event o f
fa ilure of the regular battery. It
paid off last winte r whe n the

regular battery d ied in the cold
weather. Just a flip of the swi tch.
and the auxi lia ry ba ttery pro­
vides the juice to the starter with
its own set of fu ll-sized cables.
Howe ver, the system does rc­

q uire thinking . I have 10 remcm­
bc r to Ilip that s wi tc h at the
appropria te times .

After thi s sys te m wa s in
place . I be cam e awa re o f an

adapter made specifica lly fo r the
IBf\l'Mlaptop thai plugs into a

c ig are tte li ghter. It sells for
about $90 and is di st ributed hy
an o utfi t j ust up [he road from
me in Reno . r don 't have o ne of
their fliers with me so I wi ll not
aucmpt to mi slead yo u with the
wrong name, hut will glad ly fur­
nish it if you wanr ro contact me ,

The inverter solution is good
for o ther p urposes, I recharge
my ra zor, po wer a n elec tri c
tooth cleaner. and run a printer
as well as othe r ho mey conve­
nience s while aw ay fro m home.
Too had I wi ll have to brea k
down and ca lT)' a generator for
some of the more important
things one o f these days, such

One of the modem wonders
of the world is the convenience
of the laptop to keep us from
bei ng. tied down to the desk top.
The mobility is wonderful . hut
there is a problem that is diffi ­
c ult to address wi tho ut threw­
ing large wads o f money at It.
The use ful charge of the battery
seems to wa ne ahout:!O minutes
after the word processor or other
program o f th e minute is in

p lace . The hig h-b uck cure fo r
th is is lots of batt eries a nd a
fancy desktop ch arge r. If yo u
charge eno ugh batteries \0 till a
wheeled carry-on bag. you can
work with your laptop ' til you
drop.

I am no t sure where being
practical u....erlaps being pov­
e rty-s tricke n. but tho se two
phrase s come to mind when I
am opera ting away from a wall
outlet. The wall outlet is where
the po wer supply/charger plugs in

Mobile laptop power

has a fami liar ri ng . I believe it
is mentioned in the LOG Elec­
troni cs literature a s. a source .
Thei r We b address is [www.
jdr.com]. LOG is the manufac­
turer o f the BayCo m clone I
mentioned in the July column
an d thei r U R L is [ww w.

tdgclccrro nlc s.c om I.

The elusive chip

under $500 (decreed by those in
the Know at the time ) o r the cur­
rent e xample of the laptop with
CO drive and co lor monito r o n
which I am typi ng. ever becom­
ing an affordable reality. Or ...
how about some o f the ham gear
a vailable these days that is such

a barga in when co mpared 10 the
commercial versions?

U ser deman d a nd s im ple
competition makes. many thing ..
possible. The magic arts of mar­
keting answer the needs of the
sa les department unt il no longer
nece ssa ry: the n anot he r trend
develops that cuts pri ce s \0 the
bone and the manu facturer co n­
tinues to pay the same d ividends
to the shareholders. Some part
o f thai activ ity is quicker than
the eye. Anyw ay. watch the co..t
o f using cell phones in the next
few yeaIT-. You heard it here first .

Seve ra l time s in the PHS[ I

men tioned the sho rtage of the
TCM-3105 chip needed to build
a clone for the BavCom I ' (X)h. -
modem. A word from Gen e
WB2NVI bring.. news that JOR

Microdcviccs ha.. a supply and
thai Ge ne recentl y purc ha..cd
two o f the e lusive little chips at
$1 1.99 each. Although I am cur­
rently far from my not es. JDR
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Meeting Your Match
The fine points of understanding matching networks,

Parker R, Cope W2GOMfl
8040 E. Tranquil Blvd.

Prescott Valley AZ. 86314

Conn nued 0 11 JXige 5 0

- LOAD
GEN -

"eraror impedance call he
II the gcJlt'rli/or 5 reactance

lc, if the voltage across a
is 30 V and the vol tage
n load is 20 V, the two

E, are:

r
RL EL

_ l l
____I

+ EuRg )

Ru
u Rj()

R, produces:

L ~ ( ELl - f-=.L ~ )

Rl.2 - EuRu)

lies o f the loads a nd load
ic examp le . R = 400 n,

For exar up
400 n load
across a 200
equations for

E, =
( Ell

(Eu + E
-

Ru

Solving for

RuR
R, =

(Eu

For the va l
vo ltages in II
a ndE =60V,

Rg

)..
Eg lv"J :

T

I
Fig. I . The ge
calculated wile
is ..tuned (lilt . "

However, in a transm itte r amp lifier
chai n. power usually is critica l and the
am plifiers matched for ma ximu m
power output.

It 's all we ll a nd good to say th e
maxim um available power from a gen­
erator is obtai ned when the load is a
co nj ugate match to the ge nera tor. If
yo u designed the amp li fier, you know
what the impe dance sho uld he. but
what is the o utput impedance of an un­
known generator? The interna l imped­
ance of a generator ca n he found with a
couple of measurements ami some cal­
culation. Fi~. I shows a generator with
an unknown impedance. R~ is the
generator's open circ uit voltage divided
hy the sho rt circuit CUITCnt, that is. R =,
En . When the generator cannot he, , -
safely operated unloaded or shorted . the
internal resistance can he culculnrcd by
not ing. the vo ltage across two d iffe rent
va lues o f load. The reactance. e ither in­
ductive or capacitive, is tuned out when
the voltage ~ICroSS an arbitrary load is
maximum. The voltage across the load is
measured. the load is changed , and the
mirage across the seco nd load resistance
is measured. The two different loads and
load vo ltages produce two equations
with two unknowns, F. and R , which, ,
can he sol ved simulta neo us ly.

hen we co nnect a load to a
source . be it an ante nna or
an amplifi er stage. we ex ­

pect powcr to he delivered to the load.
Whether the power delivered is the
ma ximum available from the ge nera tor
(source) or not depends on the rcsis­
la nce of the load relative to the internal
resistance of the ge nera tor.

The maximum power is del ivered (0

a conjuga te matched load. A conjugate
matched load has the same magnitude
as the generator 's internal impedance.
hu t with the opposite phase ang le. The
reactive compone nt o f the load is the n
in resonance with the reactance of the
ge nerator. When the load impedance
has the same magn itude and phase
a ngle as the generator. the load is sa id
to he marched o n an image impedance
basis. The term "image" arises from the
fact that impedances o n the two sides o f
the output termi nals arc images o f each
other. Only when the load and generator
arc pure ly resistive are the image match
ami the conj ugate match the same.

In a voltage amplifier. say in a re ­
ce ive r IF. voltage is the important con­
cern , not po wer. There fore, the ampli fier
load impedance is maxim ized at the ex­
pe nse of power output. Under th ese
conditio ns . matching is not important.
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to aircraft receivers. ham radio
kits to old-fash ioned c rystal ra­
d io '>. you'll lind j ust the right
project for those wintery week­
e nd s/nigh ts a head . Brighte n
your winte r with one (or more )
o f these high-qu ality. det ai led
k it s. Bui ld it wi th a fa mil y
member or friend or a c urio us
kid . and get someo ne el se in­
terested in amateur radio!

To order. or for your nearest
dealer. ca ll (80 0) 363-.2922 :
FAX (60 1) 323·655 1: or look
it up o n the web a t [hn p:!!
www.vcc tronics.com] .

So you should be prepared I
for nasty winter co nditions this
yea r. too. A good wa y 10 get
ready is 10 g lom onto one of
the se babies from Kenwood .
The TK -29 0 VHF (1 50- 174
YJ Hl ) and T K·390 UHF (450-­
490 :\lHz) transceivers provide
reliable two-way communica­
tions for utility, police, fire and

emergency se rvice personnel.
OK. the y ' re no t for ham
hand s-hut yo u mi gh t fi nd
yo u rself aid ing in an e me r­
gency or rescue scenario and
lind the IbO-channel capacity
and shee r toughnes s o f the
weatherproofing to be essen­
tial- and it never hurt s to have

a Plan B.

We Haven't Seen the
Last of EI Nino ..'

More Than 30 Kits

VECTRO;.;ICS no w offers
more than 30 kits in their line of
high-quality e lectro nic ho bby
kits. From shortwave converters

Cushcraft Web Site I
Recently, Cushcratt Corporat ion introduced an Interne t-based

tech support program ca lled "Tcchfix press" to provide custom- I
ers worldwide with answers to their technical questions and re­
lated antenna problems . Techtixpress c an be accessed from
Cushcraft's Weh site at Iwww.cuvhcraft.com ] 24 hou rs a day,
seven d ays a week. Check it out .

Simple, Lew-Cost Electronics Projects

You say you' d like to build so me si mple electronics projects?
Well, Fred Blechman K6UGT has a new book with.22 of 'em.
Yo u' ve been seeing Fred ' s projects in 73 for years. so you know
ho w simple he makes it to b uild stuff In th is hook he' s got cir­
cuits for a ta lking alar mclock. a varia b le frequency audio osctl­
later, :I pho toelect ric co unter. seve ra l gre at telephone ci rcui ts,

Iand so o n. Beller than 200 pages for S I9.95. If yo u' re short o f
parts, kits can he ordered fo r many of the projects. Order from
L LH Technology Publishing . 3578 Old Rail Road, Eagle Rock
VA 24085: call (800) 247-6553. You c an learn mo re about elec­
tronics by doi ng than just read ing. I

II

e ntry to ham radio . It ex pla ins 1
a ll the fu nda me nta ls o f the
hobby in si mp le language . It
discusses wha t eq uipment to
ge t: how to use i t ; whic h
bands are good fo r what: the
different kinds o f antennas :
how to operate without seem­
ing lik e a dweeb: and how 10

run RTIY. slo w scan . pack et.
a nd so o n. Thi s is a g rea t
hook to g tve to anyone who
ha s ma d e th e m i st a ke of
show ing an intere st in t he
hobby. It't l help set the hook.
It·s $8.95 plu s the usual $1.95

s& h from PhotograFix . 21 39
Hilt Ro ad , Hornb roo k CA
96044: phone (800 ) 934-9368
o r FAX (5 30) 475-09 16.

Use a two-meter HT or mo­
bile transceiver in any mode.
FM . SSB. o r C W. The 5· 10 15­
dB GaA sFET p reamp helps
you dig out rea lly weak stations.
and red ucing interrnod is a snap
with the 15 dB auenuator.

The M I RAG E B - 5 1 0~G

comes with a free mohilc mo unt­
ing bracket and PL-259-to-B;';C

patch cable. Priced at S224.95' 1
it's a s lee k. quie t. compac t.
professio nal -grade two -meter

amplifi er. and o f course it's
co vered hy M IRAGE' s o ne­
ye ar warranty.

Sec yo ur dealer or call (800)
(H7~ 18IX); FAX (60 I) 323-655 1:

or check out the Web site at
lhup:l/www.mirageamp.com].

•

•
•
•
•

• •
Ham Radio:
Simplified

II

Ham Radio: Simplified
This new illustrated cu-pagc

ho o k hy Ke v in Co rn we ll
N6AB \V provides an excellent

Nye Still With Us
The W ill . 1\.1. Nyc Company has rele ased its firs t ne w product

since the late IlJ70s. It's the Model 330C Key. a superb version
of Nyc's classic Master Key. The 330C has a chrome base. nicke l­
plated hardware. and navy knob. Gold-plated hard silver con­
tacts. electrically isolated from the re st o f the key. are a IU.'(e
touch- it' s not surprisi ng the first (single-digit se rial numbers)
we re snapped right up by collectors. The hardware is hand-se­
lected and each 330C is scrutinized for a flawless fin ish before
it's shipped. Each 330C is pri ced at $1 39.lJ5 and is covered by
Nye's two-year warranty, and these attention-ge ni ng keys ca n
he ordered from Morse Bxpre..s by ca lling (800) 238-8205 . You
c an also usc the secure orde r page at the Morse Express Web
site: (hllp:/fw ww.:\lurscX .eom ).

Pick Your Own

T his new MIRAGE B-5 10-G
abou nd s w ith featu re s yo u
won ' t find in an ordinary am ­
plifier-yo u choose the amount
o f po wer you need lor want I:

it's rrorn-pancl adjustable from
five to 100 watts: and you'll
kno w wh en yo u 'v e reached
your desired po wc r level be­
cause you'H sec the LED read­
out o n th e Po wc rG r a ph r»

indicator.

Numw '" on your Ff'Hl1Mc1f CIIrd

NEW PRODUCTS
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HOUERTI SERS' I NOEH
R.S.I page R.S.I page R.S.' page R.S.I page

68 Perip/"lex _ 25

• RadiOBook Shop 9

• RadiOBook Shop 16

• Radio Book Shop 25

• Radio Book Shop 37

136 Milestone

Technologies. Inc. •......• 35

193 Morse Tulor Gold ••.••.•....... 25

114 Mr.Nicd 27

54 NCG 55

351 AbsoluTe value Systems ... 35

58 Advanced Battery

Systems 25

• All Electronics Corp . ....•.•..•. 9

16 Aslron Corpora tion 2

41 Barry Electron ics Corp 55

42 BHal Company 29

168 Buckmaster Publishing ••.•. 16

56 Buckmaster Publishing •.... 25

222 Byers Chassis Kits 51

184 C & S Sales, Inc 13

99 Communicatl()(l

Concepts, Inc 23

10 Commlllicaoons

Specialists, Inc 13

114 E. H. Yost 27

• Electrontes Book ClUb 17

75 Fair RadiO Sales •••....•....... 19

193 GGTE _.••.....• 25

78 Hamsure 51

• a emtrontcs. Inc CV2

42 Isctrcn 29

242 Jan Crystals ••.•.•••. .•.•.••.•.•.. 19

158 Japan Radio Co CV4

• Kachina

Communocations , Inc. CV3

275 LakeYMlw Company, Inc 23

335 Menu Plus 5

86 MFJ Enterprises 7

160 MICro Computer Concepts 24

•
•

•
•

•

Omega Sales 35

Omega Sales 49

Omega Sales 58

PC Electronics 51

Peet Bros, 29

• RadIO Book Shop 38

• Radio Book Shop 46

• Radio Book Shop 55

• Radio Book Shop 64

34 Ramsey Electronics 1

254 Ross Oistribuling 25

241 Seagon Company 24

36 Scrambling News 51
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j RlR2S inp

The network behaves like a q uarter-
wave tra nsmission line transformer,

The design eq uations fur the 'T' arc :

• -j [ R I Cos~ -~( R I R ' ) 1z. = -"-"'-"''''--'.==''-'
Si np

_- J~'I R::.:'::::C:ocos:!:~.::.-..!Ii:..:( R:,::IR::.:':.'.,'>IZh =
Sinfl

j ../CR1R2)z, = ==:C
Sin~

where B is the phase sh ift through
the netwo rk,

W he n B is 90°, CosB = O. and SinB =
I. the eq uations reduce to:

and

where B is the phase shift through
the ne twork, When 13 is 90°, S inB = 1
and CosB = 0, and the equations for the
low- pass config uration reduce to

I R ICos~ - ~( R I R ' > I

r: = jSinfl~CRIR 2 )

7.... = - j\/(RIR2)

Zb = -j "/( RIR2)

The gene rator can feed e ither R
l

o r
R~. but R

o
m ust be less than RI,

In most impedance matching appli­
catio ns phase sh ift through the net­
work is not important and the "L"
network is satisfactory, But where
pha....e shift is importa nt. a full "n" or
"T" may he req uired . The design equa­
tions for the "11:" are :

I

and

Z, = ~[ Ro (R, - Rol l
(series arm)
(Eq uatio n 2 )

r r-r-r-r-r-
ZI = RI\ [Ro / (RI- Ro»)
(input shunt ann)
(Equation I J

Matching networks made with discrete
reactive components in the form of an
"L". "If". or 'T·. or their co mbinatio ns.
are commonly used at RF. An "L" net­
work is a -n" or "T' with one element
reduced to zero or infin ity. Fig. 23
shows a generic "n" network that
matches the load R~ to the generator
R

l
, Usually the series arms and shunt

arms have opposite sig ns, When the re­
actance Zh in the "rr" of Fig . 2a is infi­
nite , the resu lting network is an "L" as
sho wn in Fig. 2b. Fig. 2c shows a ' "T"
netwo rk. When the reactance Z in the•
'"T" is zero. the resu lting network is
also an "L" as shown in Fig. 2d. Both
the transformation ratio and phase
shift through the network ca n both be
selec ted in either a "n" or ··T" , In the
··L", the phase shift is determined by
the load re sistance R and the series

"arm. The phase shift 13 through the " I."
is tan·I(ZJR) , the ang le w hose tangent
is Z /R ,, "

The equations for the lossless reac-
tances in an image matchi ng " I." ne t­
work arc:

ZB -RO

II

The relationship between load im­
pedance. generator impedance . output
voltage. and output power is shown in
"Impedance and Power: ' As seen in
Table L the maximum power is deliv­
ered to the load when R

L
= R, and

maximum vohugc across the load oc­
c urs whe n the load impedance is
maximum. To real ize the desired load
resistance requires an impedance
transformer.

Transforming the load impedance
can be accompl ished ..vith wound
transformers or with suitable reactive
networks. At low freq uencies. the rene­
ranees requi red nrc not pracucul . and
the shortcomings of wound transform­
ers must he accepted. At RF. reactive
match ing networks arc the nonn. The
im pedance transformation of a wo und
transfo rme r is fi xed ami deter mi ned hy
its cons truction- primarily the turns
ratio . Therefore. wound transformers
j ust tran sform the mag nitude of the
load impedance and seldom provide an
image match or conj ugate match .

The po wer output of a transformer or
reactive network idea lly is equal to the
input power. Ac tually. the output power
is a little less than the input power hc­
cause of losses in the res istance of the
windings and core losses. 111e eq uatio ns
for matching networks which follow as­
sume lossless inductors and capacitors .

Meeting Your Match
continued from page 47

(e)

I

Zc

ZB t--

- Ro

I

(b)

ZB

- Ro

z; = - j ,/( RI R2)

7.J, = -j~( RI R 2)

and

Fig. 1. There lire mallY forms of marching networks , (a) A " fr " network, (b) A/I ..L" ne/­
work derivedfront the " x." (c) A .'7" network , (d) An "C' derivedfrom the "T."
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lel (d)
Agai n, the ne twork behaves as a

quarter-wave transmission line,
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Continued on page 52

bandpass response and suppress har­
monics. Tbc net value for Z . iS J"X - J' X ,, L ,

The voltage across capac itor is equal
to the current in the load ti mes - jX,'
The current in the load I

L
is

(Po,
VR.:
Even with moderate power. the volt­

age across Xccan be surprisingly high.
For example. whe n you desire 10

transform 50 !2 to 800 n with a high
pass "I.". equations I and 2 show a se­
ries ann Z, of - j 194 and a shunt input
arm of +j207. When you want to reduce
the second harmonic. a series-tuned cir­
cuit operating below its resonant fre­
quency has a capacitive reactance
which can replace Z, '

The response of a sing le tuned c ir­
cuit falls 6 d B for every doubling of
bandwidth . To achieve about 20 d B o f
harmonic suppression req ui res a Q
slightly greater than 10. The reactance
XLthe n must he about j500 and thc rc­
actance X~ must be -j69-1 to produce
the ne t reactance of -i 194 req uired for
the impeda nce transformat ion . Whe n
the powe r output is 200 W into 50 n .
the curre nt in the load and the se ries
ann of the " I." is .2 A or 2.828 A

,~ ..
whi le the vo ltage across the capac itor
s 1.96 kY,

The network equations g iven in
equations 1 a nd 2 produce a resistive
npu t impedance , but a conj ugate match

will probably req uire an additional reuc­
ivc compone nt to tunc out the

gene ra tor's reacta nce. Whe n the gen­
erator output has a capaci to r to g round,
a conjugate match requires an indue­
tnncc in paralle l In resonate the
generator 's capacitance, That additional
nductance can he incorporated into Za'

Fo r example, w hen the va lue o f
Z a needed is j 207 a nd the ge nerator
has a shu nt capacity whose reactance is
- j J()(X), the ge nerato r must be para l­
elcd with +j 1000 to tunc ou t the

generator's reacta nce , For +j I()(X) in
parallel with +jZa to he +j207 requires
Z. 10 be +j26t .

The "L" network is the simplest ci r­
cuit for matc hing a load to a ge nerator,
and w hen the genera tor is a tube or
ransistor, the " I." can also provide DC

+jXL -jXc

-11"..!...
'-

RI_ ZA
•

Zc RO

Fig. J . A tuned circuit increases selectivity ,

For an " I." to produce a resistance
when looking into Z requires Z and Z. . ,
to have opposite signs . Most often Z, is a
capacitor and Z an inductor. so that DC•
is blocked from the load and Z. pro-
vides a series DC fee dpath for the
generator (p late or collector of an am-
plifier). Unfortunate ly. when Z is a ca-,
pacitor, the "L" is a high-pass filter
and there is no atte nuation of harmon-
ics. If harmonics must he suppressed,
Z, can be a series-tuned circuit oper-
atcd otT-resonance to provi de the ap-
prcpriate tota l reactance for Zc.

The 3 dB bandwidth of a tuned circuit
can he expressed as: ,

F,
BW3dB= -

Q
where

Fo = center frequency
I

and

XL I
Q = - = , I

R 21tFoCRo

Making Zca series-tuned LC circuit as t

shown in Fig. 3 can produce a narrow

Rg A '"' B

d,, ~

~ t~ ' ~ 't RL,." I

~ 1.. . T ..... ' 1"" ;;:-:
"

Rg C ,,"'

(.)

7 ZB v! I

*z" ""'1 Zc h~Zc
'i' ZA

ZA J

(b) (e)

Fig. 4. PhU,H' shifl and impedance trans-
,

fo rmation are important ill (a) a Wilkenson t

hybrid; (b) a Co/pius osciltator; ami (c ) a
Hartley oscillator,



zc
"":;"--;----1,,1-..---,

RO
son

(a)

•
j184

(b)

Fig. S . All "L" call mille}, reactive loads,
(a) A load willi (/ shunting capacitor. (h)
Til l' equivalen t series circuit,

The "n" matching netv...'ork shown in
Fig. 2a is commonly found as the plate
or collector load of an ampli fi er. ~ is
often called the "loading" capacitor
and Z~ the "tuning" capacitor. As in the
"L", here the selectivity can he in­
creased by using a se ries- tuned c irc uit
for Z,_

Occasiona lly both the phase shift
and impedance transformation arc im­
portant characteris t ics of the matchi ng
network as in the Wilkenson hybrid
shown in Fig. 4. Like any hybrid . the
Wi lkenson combines two inputs into
one output and isolates the inpu ts from
each other, Isolation means that input
#1 docs not appear at input #2 and vice
versa. Without iso lation. some of the
signal # I at point A ".'ill appear at
po int C and may modulate or pull signal
source #2 ,

The ··1t"· networks transform the 50 n
so urce 10 100 n. The two 100 n out­
puts arc paralleled to prese nt a 50 n
so urce to the 50 n output. The phase
shift from point " A" to point " S" is
90°. and from point "B" hack to point
"C" is ano ther 90° for a tota l o f 180°.

Therefore . a non-phase shifted portion
of inp ut # 1 appli ed to input #2 throug h
R

h
cance ls # I 's signa l com mg hack

fro m the o utput. The two ou tput ca­
pacitors can he combined into one
with a reac tance of 35.35.

In passmg, the resonator of the
Colpitts oscillator can he viewed as a
" 1[" with 1KOo of phase shift. Fig. 4b
shows the RF circuit o f the Colpitts;
the DC circuit is not shown. The input
to the " 1[ " is fed from the output of the
amplifi er and the output of the " 1[" is

shifted IHOo to dri ve the input of the

Impedance and Power

Fig. 7 shows the eq uiva lent circ uit The relationsh ip of power in the
of a generator a nd load. Whcn the load to the generator' s interna l rests­
load is a resis tor RL. the power dissi- ranee is give n in Table 1. From the
pated in the load is ILcR

L
or F.,y R,. values in the table. yo u can sec that

where ILis the c urrent in the load and maximum powe r IS obtained when
EL is the voltage across the load. T he the load resis tance is eq ual to the gcn­
ge nera to r is matched when RLeq uals erator resistance ,
R&, and the voltage across a ma tc hed
load is El 2. When the load is an im­
pedance ZI.' the voltage across the
load is:

R = ZJ.CosB

_ -=Eo:, Z=,=, _
EL =

(Zt. + R, )

hut only the real (resistive) part o f z...
dissipates power; the reactive part
stores energy, then gi ves it hack. The re­
sistive part of an impedance z... is:) I

~ ~
,,,

~
L =r: ~RP~

R' L'I • ,
~ - I,

(b)

~ C2

Ri l C1 L.

(a)

~-----

bloc king 10 the load and a DC fecdpath
to the ampli fier.

Meeting Your Match
con rinuedJrom poge 5 1

Fig. 6. (aJ Tapped capacitors transform
resistances . (b ) TiI/'II!'d inductors or an QI/ ­

totransfonner cantransform resistances ,
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Fig . 7, The power output available from a
generator depends on the load resistance
compared to the generator.



Convers ions

+jX

I E = IR II E = jXLI I or ------y+jP
•

.1. Y "Eg V' ~
Ror G

Z=R + jXL=~
-jX SINe = XL = -P
or Zy

1= E -jp COSe =R=G
ZLe - -

Z Y

amplifier. If the shunt arms of the " 1("

are inductors and the series ann a ca­
paci tor. the oscillator is see n 10 he the
Hart ley oscillator show n in Fig. -tc.

When the load R" is in paralle l wi th
a capacitive reac tance - j X". as shown
in Fi~ . Sa . the equiva lent series c ircuit
is show n in Fig. Sh. X and R are

" "transformed to their eq uivalent series
compo nents X ' and R " SO Q in paral -

" "lei with - j lOO is eq uiva le nt to 40 n in
series with - j10.

"Convers ions" describes the process
of converti ng paralle l and series Rs
and jXs to their series equivale nts.
These calculations arc rather lime­
co nsuming with a four-function calcu la­
tor. but lolerable with a "scientific" cal­
culator that has trig fu nctions. squares.
and square roo ts. A calc ulato r that can
compute polar and rectangular coordi­
nates makes the ca lculations a snap.

For example. when R = 50 and X =
" "-i I(Xl. the equivalent se ries c ircuit

shown in Fig: . 5b is R,,' = -W and X,: =
- j :20 . The "L" network that transforms
-1-0 n to 800 n is found with equations
I and :2 to ha ve Z, = -j 174 and ZA=
+j 184. Since X,: will he part of Z". the
series arm of the network Z" is:

Zo = - j XI- j Xo' = -j I7-l

When - jX,,' is - j20. then - jX , = - j 154.
The fina l " L" has Zc = -l 154 and Z. =
+j 1X.J.
Fi~. 6a is Fig, 5 redrawn as the

tapped capacitor tuned circuit often
used in receivers to match the antenna
to the input and reduce the loading on
the input circuit. R, is the input resis­
ranee. the antenna resistance, and R

p

the transformed output resistance .
Near resonance. the effect is to make
the impeda nce offered to the input ter­
mina ls less in magn itude than the par­
allc l impedance of the entire circ uit
without changing the character of the
impedance curve as far as shape or
equiva lent Q is concerned . Tapping a
parall e l resonant circuit accordingly
offers a means of adj usting the magni­
tude of impedance obtai ned without
changing the characteri stics of the c ir­
c uit itsel f. The ratio of impedance of­
fe red hy the input R; to the parallel
impedance of the circui t R

p
is :

RJ C I .,
-=[ r
Rp (Cl + C2)

For example. if R is 50 and X is -J·5.
, I

the n thei r equivale nt se ries va lues are
R ' = 0 .-1-9 and X I' = j .J .9. If X , is - j50,, .
the n the tota l capac itive reactance
across L is - j55. The equivale nt Q is:

X 55
Q = - = - 112

R 0.-19

The impedance of the se ries circui t
shown in Fig . 8 is the vector sum o f
a resistance R and a reactance j X.
The voltage across a resistor IS III

phase with the c urrent til it and IS

shown on the horizonta l axrs. The
voltage across a reactance is 900 out
of phase with the current in it and is
shown on the ve rtical axi s. In a n in­
ductor, the voltage leads the current
by 90°, and in a capacitor the vo ltage
lags the c urre nt by 90°, T he voltage
across a n inductor is expressed as
j X

L
, wh ile the vo ltage ac ross a ca­

paci tor is - j x ., T he fac tor j rota tes a
vector 90° in a counte rclockwise di­
rec tion. Fig. 9 shows the vec tor sum
of R and +j X. The resi stive voltage
is on the hor izonta l axis a nd the re ­
acti ve vol tage 0 11 the vertica l axis.
The ir sum Z is the vec tor add it ion
of R and +jX . From the Pythagorean
theorem,

Fig. 8. A resistor lind inductor ill series
uddvectoriaily,

A tapped inductor follows the same
procedure as the tapped capaci tor net­
work when the re is no m ut ual coupling
between the inductors. But. when there
is mutual coupling 01.<> shown in fig. 6b,
RIR = ( ~ 1 n~) ~, where M is the total

l p <lI.I "'l
equivale nt mutua l impedance between
L' and the entire coil L. includi ng both
common and inductive coupli ng.

Continued 0 11 I'uy e 5 6

and from trigonome try. the angle a is
the angle wtMl'iC tangent is XIR (fan-IXI

R). Also from trigonometry. X ­
ZSinO a nd R = ZCosO.

The horizontal axis rep resents the real
cornponcru. resista nce R or conductance
G (G = 1 1l~). while the vertical axis repro­
sents the imaginary component. the reac­
tance X or susceptance B(-jB = I/jX ).

R] + j X
I

ca n he added to R~ + jx,
Real s arc added to rca ls and imagj­
nari cs added to imaginaries: (R

1
+ R

2
)

+ UX
l
+ j X

2
) . O f course. R l + j X I can

be mu ltiplied wi th R2 + jX~ , hut it's
much easier to do so in polar form:

Z IL 9fZ 2L$) = Z IZ 2L t9 + ¢)

Treat the a ngles as expo ne nts.
Dividing rectangular forms is also

much easier in polar form:

Z lL 9 Zl
= ( - )L(S - Q)

Z,LQ Z,

Again, treat the angles a.', exponents.

Fig, 9. A circuit containing R and X is
depicted tIS tI riglu triangle.
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Hum"" 5<1 on yourF~kClIrd

The Perfect Field Day
Did everybody have fun?

Joseph Molter NaiDA
Cuyahoga Cou nty ARES/RACES

Coordinator
3842 Monte Vista

Cleveland Heights OH 44121

F
ield Day and the SET (Simu­
lated Emerge nc y Test) used to
he great times for camaraderie

and te st ing your skills as an emer­
gency communications responder, but
unfortunately our two great times in
the fi eld ha ve turned more into con­
te sts about the number of co ntacts we
can make . A great Fie ld Day was a
lent. an old beat-up Coleman- ge nera­
tor to run a rig and a co uple of lights,
and tossing up a co uple of wire anten­
nas into a tree . The real challenges
were keeping the ge nerator running .
the bugs away. and the local squirre l
population from chewing your support
ropes . Fortu nately. there still are radio
operators who enjoy challenging them­
se lves more than worrying about how
many stations have been logged o n the
portab le com puter,

Planning

For those of you who wi sh to tackle
Field Day, the fi rst thing to do is to
pick a site that can accommodate all
the people and equipment and the por­
table antenna farm , You may wa nt to
co ns ider a site that can a lso generate
some positive med ia cove rage for
54 73 Amateur Radio Today • OCtober 1998

amate ur radio, Loca l parks, zoos, lake­
or oceanfront areas, o r maybe even the
odd amusement park .

Make sure that all necessary pcrmis­
sions a nd signed agreements are in
place, e ven if FD is out on the back 40
of your Uncle Ned 's farm . It is best to
have stated in writing what is going to
be done . what local fac iliti es you will
need Ie.g.. rest rooms, showers. water
source ). and the time frame you and
your grou p will be there. Make doubly
sure that the place is cleaner than when
you arri ved and any damages arc taken
care o f, no matter how insigni ficant .

Notify the media with a well-prepared
press release and maybe even a few pic­
tures in advance. Remember, while do­
ing all of this preparation, to make sure
that you ' ll be having fun. If FD be­
comes too much of a chore, you won' t
enjoy yourse lf, and you ce rtain ly will
not he successful. contest ing or not.

The next item to consider is the BEL
(Basic Equipment List), This is prob­
ably the hardest part of Field Day. I
re member going on vacations as a kid
and coming back with thai ex tra suitcase
my mother packed-which I never eve n
opened once.

The BEL can be broke n down into
severa l sectio ns: amateur radio gear
(rigs, antennas. fccdlines. accessories);
living accommodations (tern. sleeping
bag, cooking equipmcnn; personal needs
(food, clothing, first aid supplies, hy­
g iene needs); power supply (generator.
batteries, so la r). Make sure that the list
is as complete as possible . G o ove r it
wi th several amatcurs-c-don't let just
one guy do it because he was in the
Marine Corps a nd is supposed to know
these th ings.

It is a lways im portant to remember
the sunscree n and hug repellent: more
outings ha ve been ruined hy sunburns
a nd mosquito bites than any of us
cares to remember, You might even
co ns ider setting up and having a run­
thro ugh to make sure that e verythi ng
you need is there . And don ' t let things
get so out o f hand that you d iscover
you'Il need to rent a tru ck to move
your supplies to Field Day!

Decisions mu st he made as to the
bands and modes you wish to operate .
This decision wi ll a lso affect your se­
lection of gear to rake. Plenty of pens,
pencils, and logbooks arc also needed.
Leave the computer at home-log



you r contacts the old-fashioned way.
Stick with the bands and modes you
and your friends or amateur radio group
are familiar with. I personally like to log
onto homemade shee ts for th is type of
event. Use a pencil-it is easier to cor­
rect any errors and can be transposed
later onto more formal log sheets .
Don't forge t a copy of the rules if you
wish to score your Field Day for poi nts
and competition. (No! I am not against
contests!)

power cab les into the te nts if neces­
sa ry. Make sure all cable s are prop­
erly labeled and n agged , so nobody
wi ll accidentally trip over them or be
e lectrocuted.

Fina lly, the rigs can be set up and
testing can commence. Beforehand , all
accessories and radio cables should
have been labeled for easy installation .
Watch for obvious problems, such as
intennod and too much load on the
generator.

You're fina lly ready to sta rt Field
Day operations. Make sure there arc
lots of paper and penc ils for logging
and any note taking. Some times an in­
expensive cassette recorder is handy (0

take verbal no tes during operations on
such things as addresses given over the
air, problems that may arise and can be
forestalled or avoided next year, and
notes on changes or suggestions for im­
provement. This is also very handy for
any debriefing session you may decide
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Field Day has areived

The first thing to do on Field Day
morning is remind yourself: This is
going to be fun, this is going to be f un
. . . sure! Second, pack all those he lpful
things like toi let paper. bug spray, sun­
scree n, aspiri n. soda pop, lots o f cof­
fee. and the ever-popular Orcos". Now
we can worry about the equipment and
everyth ing else.

Get thi ngs packed a nd time your ar­
rival to take full advantage of the setup
time before the actual event. (The rules
for Field Day operation and classes of
competition are a lways published in
QST.)

During your planning phase . every­
one on the team should have been as­
signed a job. The initial se tup should
consist of antennas and power sys­
tems. These wi ll occ upy most of the
timc . Power sources need to he ad­
justed for proper voltage and current.
If you arc using a gas- or wind-pow­
ered generator, you also want to make
sure that you are producing the correct
frequency (60 HI. at 110 to 120 volts).
An tennas should be adj usted to SWR
and carefully checked for any possibil­
ity of a short during the followi ng 24
hours . Follow the same guidelines for
pu tting up temporary antennas as you
would use for a permanent installation.
This is especially true around power
lines.

The next items on the list arc operat­
ing fac ilities and sleeping quarters.
Believe it or not. there are always a
few people who arc determined to get
some sleep during Fie ld Day. Keep
sleeping quarters (tents) away from the
operating faci lities. If you plan to have
an eating area, thi s should be set up
close to the operating tent. Run any



to have immediately fo llowing Field
Day exe rcise s.

Are we still ha ving fu n?

Ready. set. o perate! During that ac­
tua l part o f Fie ld Day. make sure all
operators work in shifts. Some fo lks
seem to th ink they can go nonstop­
they e nd up losing their voices a fter
four or li ve hours. Peo ple should work
in two-hour shifts. especially on voice .
Trade off with the person who is log­
g ing other operators. Let peo ple rest
their voices.

This is also true for people do ing
C WoMost of us arc fair ly cas ua l rad io
operators and arc not ready to run a ra ­
d io marathon. Hands ca n c ram p up
from key s or bugs.

Headphones arc a good addition. both
for the operator and logger. This helps
cur down on background no ise and
makes logg ing a lot easier. It is fairly
ea..y to wire up two headphones to a
sing le jack. SOI1l<: people lind it easier to
log directly into a computer. Make sure
the computer has a good "cle..m" source
of power. Remember, above a ll : This is
not O perat ion Desert Storm ! Have fun
and don't make yoursel f miserable !

During the next 24 hours. make sure
that a ll personne l get plenty of food
and water. Some parts of the cou ntry
ca n be qu ite hot in June a nd heatstrok e
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is a real possib ility. Even the be st­
trained ath lete s and sold iers can suffer
from heat exhausti on and sunstroke.

Make sure that a source of good clean
water is available. During hot weather, it
is easy fo r someone to consume eight
to 12 liters of water in a 24-hour pe­
riod. Spurts drinks arc also a good
supple ment to water. in that they sup­
ply necessa ry sa lts. minerals. and car­
bchydrates. If anyone docs exhibit signs
of heat exhaustion. get him somewhere
coo ler and get lluid into him . Watch fo r
signs of shock. It is a good idea to have
someone available who has first aid
trai ning. and no one sho uld be hesitant
about call ing for add itional he lp.

Finally, even if people do n' t want to
sleep. make SUfC that they do get at least
some rest a way from the operations
areas.

Taking it all hack hom e

Once Field Day is over, start pack­
ing up and dismantling the camp. Keep
notes on those items that were never
used or items that you wish you 'd had.
Carefully relabe l cables and accesso­
rie s. Sa fely store any fue ls and allow
the generator to cool down before mov­
ing it. Make sure you leave the area that
yo u used fo r camp cleaner than yo u
fo und it.

If yo u are competing in the contest
part o f Fie ld Day. make sure that a ll
logs are fi lled out correct ly a nd ready
to se nd in . Have se ve ra l peo ple re vie w
the logs before se nd ing them in .

Arrange to have a debrie fing sessio n
afte r Field Day to check any problems
or deficienci es. Gather your notes and
that tape recorder I mentioned earlier
and talk over with the whole crew yo ur
present success and possib le improve­
ments for ne xt year.

Modify your Basic Eq uipment List if
necessary. Wh at bands d idn' t work well
for your location? Which radio is not
vel) ' user-fri endly during a fast-paced
contes t or emergency situation? How
does your Field Day experience re late to
an actual disaster si tuation with fiel d
comm unications and remote powe r
sources? Do you want to go back to
the same area or try someplace differ­
ent? The month of October is not too
soon to start p lanning for next year, fa

G'Day, OM!
conlinuedJrom page 32

describing our lour- and ham radio in
genera l-appeared in many newspapers.
including those in Narrabeen. Port
Macquaric. Dunedin. Hastings and Te
Awanga. Many included photos.

In one of the many E-ma il messages
hand led for us, Peter Smi th Z LiA RR.
of Ore wa. New Zealand. added 10 one
of my messages. ..... and we ha ve en­
joyed having the m with us-they have
all been wonderful ambassadors for
America!" And. indeed, we did try to be
good ambassadors fo r hoth the United
States of America and for the wonderful
world of amateur rad io. Fa

Meeting You r Match
C01ItiouedJrom page 53

Howe ve r, if a tapped coil is wound
on a ferri te core so that the mutual
co upling is high. the two coils behave
like an idea l transformer wi th predict­
able result s (the impedance is trans­
formed hy the turns ra tio squared ).
With air-cored coils. the coupling co­
e ffi cie nt is sma ll and the ideal trans­
former approximation does nOI ho ld in
all cases. However, if R /w L > 10, and

" "R, 2:: w~L. the ci rc uit s till behaves like
an idea l trans for me r at the resonan t
freq uency. In passing. I sho uld me n­
tion that yo u sho uld be aware that
whe n the turns ratio is large a nd the
secondary is a few at the end of the
primary, the coupling may be low,
even with a core. To achieve tighter
coupling , di stribute the secondary over
thc e ntire primary: the di stributed ca­
pacity will increase slightly but the
coupli ng wi ll he much tighter.

Matching networks ca n he used to
match an arbitrary load to an arbi tra ry
generator for maximum power output,
maximum voltage . or a particular
phase shift. Calculating the values of
reacta nces for a match may see m in­
timidating , but it wi ll gi ve you a better
feel for what the parts do than using
nomographs or c harts. Matching net­
works made with discrete reactive clc­
mcnts are flexible and can be adjust­
ahle-and that 's something wound trans­
formers can ' t easily offer. fa



Your Input Welcome Here

Numb« $1 on your F-.JNcIt. c.rd

H8M TO H8M

Dave Miller NZ9E
7462 Lawle r Avenue
Niles IL60714·3108
[dmiller14 @juno.com)

Moderator snote: Roger and
Ron Block of PolyPhast'r Cor­
poration have put together a
well-writ/en series of tips lind
suggestions 0 11 1101\ ' 11 '1' can ef­
[ectively protect our ham radio
stations from the effects of a
Iighming strike. The series be­
Kan in the Jmlllllry of this year,
and Part 9 appeared las t nunuh ,
Here is Part 10, thefinal install­
ment of "Lightning protection

- what your mother never told
)'011.'"

Worth repeating

Mother Nat ure will sec to it
that nothing we place in the so il
willlast fo rever. But we can do
o ur part to de sign a grounding
system that lasts a reasonable
period o f time . First. al ways use
compatible (similar) metals in
yo ur g round ing system. If cop­
pe r is used , do n' t mix it with

tinplated copper wire.
On all mec hanical co mpres­

sion jo ints, copper joint com ­
pound shouId he used to cover
the hardware. This will prevent
corrosion which can cause a loss
o f the compression streng th and
increase joint resistance ove r
tim e . T he joint compound, a

petroleum -based product with
cond uctive copper Oake s. dis­
place s water. oxygen. acids and
salts.

Exothermic connections (when
used) shou ld be a llowed to cool
slowly to preve nt stress co rro­

sion . As ex p la ined earlier. an
exother mic weld is created with

a graphite mo ld fo r the de sired
connection. into which copper
oxide and a lumi num powders
are placed . An addit ional starter
powder ignites the exothe rm ic
process . The re sultant molten
co p per is deposi ted in to the
lo we r m o ld c av ity wh ere it

bums away any o xides and cre­
ate s a larger fused connectio n.
This larger cross-sectiona l bond
d ecre a se s re s ist ance a nd in ­
creases the surface area which
red uces the inductance of the
joint. Since the materials are
similar. the connection lasts as
long as the remaining grounding
materia l.

1\ grou ndi ng system sho uld
be tested annually. It sho uld also

be checked annually for cxces­
slve corrosion . Yes. it requi res
some e ffo rt. b ut anything less is
leaving too much to chance (the
very thing thai we ' re trying to
avoid ).

Know your soil's pH. If it 's
too acid ic . e ither correct it to
neutral (using gardener 's lime )

or your ground system will suffer
the consequences of excessive
corrosion.

Selecting a protector

Coax protection: Both 50 and
75 ohm pro tecto rs arc a vailable.
~lost amateur applicat ions will
be for 50 o hms.

Speed: Is the measure of pm­
tecrio n for li gh tn ing o n ly. o r
ligh tn ing and NEMP (Nucl ear
Blcctromagncdc Pulse ) threats?
Most of the protectors do we ll
for both. but for some cri tica l
app lications, higher-speed pro­

tection mav be nccessarv.• •
Frequency range: T here arc

broad-coverage un its (DC to 1.5
G Hz specia ls) 10 sing le -fre ­

q uency filtered models. To day
it's poss ible to make units to 20
GHz. ~lost of lightning's energy
is concentrated in the lo wer fre­
q uenc y ran ge s o f DC to 1.0
M Hz. T he further away from
this range. the less the amount of
energy that will get through to the
eq uipment (throughput energy).
A lw ay s c hoose the lo we st

throughput energy for the desired A ground strap larger than the
freq uency range . total sum o f all the circumfcr-

Transmit (Xmit' . Transceive ences of the coax shie lds should

[Xcv] or Receive Only (ROJ: The be used to co n nect to a lo w in-
number of Xmit signal s is im- ductancc grou nd system.
portent (i f ham repeate rs are Connector Type and Gender:
sha ring a co mmo n antenna) . UHF sty le connectors are poor
Protectors arc voltage sens itive at the UHF frequencies (300-
and mul ti-Xmit ..ignals are vol t- 3000 MHz). Wattmeters that usc
age additive. no t power additive. these connectors wi ll g ive mis-
Two 100 walt Xmit signals. com- lead ing readi ngs even when us-
bined equal 200 watts o f treat- ing typc-N adapters at the UHF

ing po wer, h ut th e ad di t ive hands. Typc- N con nectors are
vo ltages ha ve peaks of 200 V. recommended e ven though they
wh ich eq uate to a single 400 ha ve limited cen ter pin lightnin g
walt ..ignal. Because of this, mul- c u rre nt hand ling ca pabl Ii ty
tichanrcl. simultaneous Xmit ..ys- when compared with U HF con­
terns must have a higher tum-on ncctcrs. BXC, SMA and F male
vo ltage and he d esigned to and female arc also commonly
hand le the peak instantan eous fo und o n stock protectors .
RF currents that can normally he !Jafa/Phone line Protection:
reac hed . T he se are generally For lightning , I wisled pa ir cabtc
kno wn as "combiner protectors." bundl es will mutua lly co up le

Trans mit Power: Ea ch mode l surge energy to a ll other pairs
that can sup port a 10 wa ll o r i n the cable . Un used p airs
higher level signal is categorized should he grounded (if allowed ).
by its powe r le vel capab ili ty. Prot ecto rs are available for use
Ge nera lly speaking , a s the Ire- o n 66-typc p unch-down bloc ks
clucncy is increased. the power with an appropriate groundi ng
ha nd ling rating is reduced . T his bus . For 6 pairs or fewer, more
is done fo r llIany reaso ns. the ene rgy willbe pre sent per pair,
most important o f which is to be so a hybrid protector that can
sure the protector will tum off handle energy levels that woul d
afte r a lightni ng o r EM P firing. nonnall y vaporize standard 24

and not be " kept alive" in a g low t\WG wire pairs sho uld be used.
sta te by the presence of the nor- Sele ction of d ata/ pho ne line
mal transmi t energy. The turn-on protectors depends on the pres-
voltage (as mentioned before ) is encc ofe ither~SV battery and/

tied in with power handling . In o r ring ing vo ltage s . The line
units that do no t support DC impedance and tota l allowable
cont inu ity, li ttle prot ection is loop res is tance (a.. well as the
lost by going to a higher tum - highe st freq uency o r bit rate ).
o n vo ltage un it . especi a lly if wil l determine the inse rtion
Xmi t combining is plan ned in los s from the p ro tec tor's I/O
the future . li ne rcsl stancc/ind nctunce and

Presence of AC or DC Power capaci tance .
With the RF Signals: This is usu- Power Line Protec tion: Fo r
ally relevant for "receive on ly" lightning and E~ I P. shunr-type
situatio ns. sud as to wer-top- protectors will limit the voltages
mounted preamps. Ho wever. to a safe level for mostnon-clcc-
there are speci al un its for the trunic equipmen t. lnliue-typc
higher UHF range. and in to the protec tors are ma nd a to ry fo r
microwave region. for the higher electronic equipmen t su rviva l.
current requi rements of to wer- Th ese in line uni ts s ho u ld be
top transmi t amplifie rs . Units mounted/grounded close to the
are a lso available for DC injcc - eq uipment being protected. For

tor/pickoff and fo r protecting mainframe computers and high-
already injected coa x lines. powe r RF eq uipme nt. inlinc

Mounting: Bu lkh ead panels po wer mains protec tors urc pro-
arc recommended. Flange styles duccd which provide sing le or

may he mo unted on a bus bar or polyphase protection wit h EMil
on a single-po int ground pane l. RFI fl ftcrtng.Thcy 'tl often have
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treatment Cl",dmles the series by
Roger (lilt! Ron .., we sincerely
tJlllllk themfor their generosity in
the sharing of this hard-won in­
formation with liS \'ia the pages
of73 A mateur Radio Today, This

concludes the series "Lightning
protection - what your mother
never toltl yoll ./ "

M urphy's Coro llary : In cris is
situations that force us to choose
among alternative courses of ac­

tion, most will lead us o n an
e ntire ly wrong course!

As we begin me fo urth con­
sec utive ye ar o f the Ham To
Ham column in 73 ,ly[agtizilll' ,

we offer a very special thanks
10 th is month ' s co ntri buto r:

If you 're m issin g any past
col umns. yo u can probably lind
them at 73's Ha m To Ham co l­
umn home page (with specia l
thank s to :\1 a rk Bohnho ff
WB9 UOM ). on the World Wide

Web, at : Ihllp:/lw ww.rrsta.co ml
hth [.

Note: The ideas and sugges­
tions contributed to this co lum n
by its readers have not necessar­
ily been tested by the column 's

modera to r nor by the staff of 73
Magazine. and. th us no g uaran­
tee of operatio na l s uccess is
implied . AI w ays use you r own
best judgment before modifying
any electronic item from the origi­
nal eq uipment man ufacturer ' s

specifications . No rcsponstbilily
is imp lied by the mode rator or
73 Magozine for any equipment
damage o r malfunct ion resulting
from information s up p lie d in
this colum n,

Please send any ideas that you
would like to "iCC included in this
colum n to the moderator at the
address at top. We will make
e very attempt 10 respond 10 all
legitimate ideas in a timel y man­
ncr. bUI please se nd any speci fic
questions. on any particular tip,
to the originator of the idea, not
10 thi s column 's moderator nor
10 73 Magazine. fa

Roger Block. President
Polyl'huscr Corporation

::!2::!5 Park Place
P.O. Bo \ 9000
Minden NV S9423-9000

Your price $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

Beautifully hand-polished.

Stamped brass case and
beze l.
Curved glass crystal.

Wa ll or bulkhead mounting .

Made so well th e y last from
generation to generation !

Order th is month and save
szor

the effects upon and the output
from an ante nna when it gets hit
bv the re al thing . li ghtning .-
We'd already tested transrni s-
sion lines and knew how they
share strike c urren t with the
towe r. but we had no idea what
effect the d ifferent antenna de­
signs wou ld have on the c urrent
waveform.Some o f the questions
that we needed answered were:

1) Would the ant enna ring.
and if so, for how long?

2) wbat voltage s wo u ld i t
re ach?

3) What effec t d oc s band­
width have:

4 ) H o w mu c h e nergy i s
coupled to a side -mou nted an­
te nna when the to wer is hit ?

5) What are the e ffec ts and
p ickup panems fro m nearby
strikes?

It's all o ngoing project. and
we hope to have some resu lts of
tests from do nated commercial
antennas sho rtly. The ai m is to
prov ide co m merci a l a ntenna
manufacturers with rea l- li fe sur­
vivab ili ty data. with the goal in
mind of'pcrmini ng them 10 build
better antennas fro m a lightning
survivabi lity stand point (and not
j us t an RF transmission o ne). It
wo uld al so be ad vantageo us to
the industry 10 have a standard­
ized lightning survivnhility test­
ing sc he me , so that the end
c us tomer c a n Fac tor a n
antenna ' s lightni ng re si s tance

Chelsea Clock
Clockmakers since 1897

T he choice o f T he Coast
Guard Foundation.

Quartz Clock

4- Dial

Our q uest for knowledge has
taken us to the point of actually
mak in g a lig ht ni ng simulator
that couldn' t be purchased . We
lovingly call it " Big Bert ha." II
consists of ten 2(X) microfarad
ca paci tors , which have a total
wei ght of three quarters of a ron'
Not your typical tabletop high­
voltage insulnt lon lester! T he
si m ulator is set up as a "Marx
Generator." whic h means that
the capacitors arc c harged in
parallel and then connected in
se ries for the discharge phase .
Thi s is the most straig htforward
way to get WO,OOO volts deti v­
ery with 62 kA a nd ]()().OOO
Jou le s of c ncrg y.

Delivery to what'' . yo u may
ask. An anten na. of cou rse .

To start with. we thought tl1;11
we needed to know more about

The Big Bertha lightning
s imulator

into the purchasing form ula .
Perhaps the realization of thi s
goal may ye t come o ut o f our

research.
If funds permit. we will also

he working, toge the r vvith the
Un ivers ity of Nevada (and Big
Bert ha), on tes ting and learning

more about the glassification of
ground rods and on arcing in and
out o f the earth/rock in te rface .
T his knowledge will be helpful
for d eveloping e..'e n better
grounding systems for use in poor
soil condi tions and for rock-en­
crusted mountaintop sites ... and
so the research continues .

We hope that yo u've enjoyed
learning from this series of col­
umns o n lightning and its effec ts

o n nearby electronic equipment.
and that you 've gained some

valuable information o n hO\I'
you can protect your ow n home
ham statio n (or repeater s tation]
from lightn ing-originated dam­
age . From the information this
month and in prev ious columns.
you can see that e ffec tive lig ht ­
ning protection isn ' t as sim p le
asj ust a ground rod and a spark­

gap arrestor. For sta le-o f-the-art
protectio n. a well planned and
mec ha nically sound lightning

diversion system is essential fo r
maxi m um survivability of your
equipment. We recommend that

you go bac k over the pre vio us
co lumns since the January 1995
issue and refresh your me mory

--- --- - - - - - - - - - - - - - - - ---- - -1 from time 10 time , It can take a
while to become adept at think ­
ing in lightning protection terms
with regard to everything you do
with your antenna and statio n
ground construction and main­

tenance , bu t once you do , it can
pay very big di vide nds . Please
le t us know if you enjoyed the
senes.

Mod erato r 's note : If vou
missed any installments of this
series by Roger and ROil Block.
yOIl ca ll contact Polvl'has er
Corpo ra tion by te lephone at

( 702 ) 782- 25 11. at [h ltp:!1
www.polvphaser.coml] on the
Weh. or at (702) 782 -6 728 for
access to their telephone HHS .
Ask for a reprint of their special
bulle/in, "Protection to Keep YOII
Communicating ." This month \

front panel status tights and 10­
cat/remote alarm contact s as
stand ard equipment.

For power line protector se­
lccuon. the peak vo ltage. num­
ber of phase s. configuratio n, and
inline current usage will pill.
point the unit best suited for a
particular appli cation. Voltage s
to 480 VAC are readily available
for single- to three -phase uppli­
catio ns. Replacement modules
ami breakers arc usually avail­
able se parately for most models.
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FCC Sells O ut

poetry. art and music nonsense
in the lower grades. Hey. how
man y art museums have you
visi ted? Have you ever tried
sc ulpting, pai nting, writing
poe ms or music?

Most of the skills needed to
be success ful wi th your own
business aren' t being taught
- because that 's nOI in the
in terest of the big businesses
which are prcny much calling
the tunc. It' s the ir money thai
gels politicians elected. not
yours, and not that of entrepre­
neurs , It 's their money tha t's
controlling Co ngress .

It's too la te for you. bUI
how abou t your children or
grandchi ldren '? 0 0 you want
them to be sk illed workers or
entrepreneurs? Do you want
them to be wage slaves or free
persons '!

Oh. yes, one more thing.
These days it takes the work of
two wage slaves to maintain an
acceptable standard of living,
but only o ne of a free person
to do many times better.

NEUERSR YDIE
rol'llinued from page 5

Like in the health field . You
can spend a fortune reading
the endless hooks and IlCWS­

leiters, 99% of which arc a
waste of time. So I read 'em
all. talk it over with people
I' ve learned 10 trust. and then
make truly dependable infor­
mation available . Like this.
for instance.

If you have a product that
people need it won ', make any
diffe rence. at lea"! for long. i f
the banking system fa ils . if
the government collapses. or
WhUIC\'Cr.

My wife Sherry discovered
that there wa ... a need fur ho w­
to-dance video lessons. She's
funning a nice business se ll­
ing them fro m our farm. She
has a whole room full of
video dupl icators ru nn ing day
and night a bam full of the
packaging, and so on .

So what arc you using your
living room for. watching
T V '? OUf living room has two
co mpute r systems in addition
10 the T V. The st udy has a
com puterized video editing
se tup. and so on .

Hey, are you still jU~1 s il­
ting there" Why are you so
stubborn? America really ca n
he the land o f the free (except
for the freedoms we have
gradually cr.-dcd to the govern­
ment). so start untyi ng your
bonds.

Skilled Workers

Did yo u watch the PBS
prog ram about the schoo ls in
China? China's aim, like
ou rs. is to provide their coun­
try with skil led workers, and
their schools are leaving ours
in the dust. Countries com­
pete with each other by ex­
porting products . And that
means either hy making prod­
uct s cheaper than compet itors
can. or better. Or both.

The big money in ex ports
obviously lies in hig h volume
sa les, which in turn means
they are being made by big
companies. It is these big com­
panies which need skilled
workers . so it makes sense
from an inte rnational bus i­
ness vie wpo int for a country
to train as many ski lled work-

ers as po ssible. Remember.
business is war today, a, I' ve
discussed recently.

Our publ ic schools. as I' ve
also po inted out before, were
fi rst sta rted by our church
leaders as a way to ensure
them a steady sup ply o f com­
pliant churchgoers (and re­
sulti ng revenues). Then the
industrial revolution came
along . bringing a need for
skilled workers for our fac to­
ries. O ur public sc hools had
the ai m of taking a dive rse
supply o f yo ung chi ldren and
turni ng them into as nearly
identical workers as poss ib le
fur our giant industries. Work­
ers who would do as they "ere
told without asking questions
so as not to stop our production
lines ,

We ll, that's a good com­
pet itive stra teg y for a count ry,
but it means that everyo ne
will have 10 seulc for about the
same pay and a similar life
style .

I went through that mill ,
j ust like yo u did , And no o ne
ever blew the whist le and
said, Hey. wake up. being j ust
one more bee in the hive isn ' t
your only alternative. One
more skilled ant worker in the
anthill. Whcn WW IJ came
a long. I was another warrior
ant . I was a skilled worker ant
at the General Elec tric Com­
pany, test ing radio transmit­
ters . I was a skilled worker
an t at Airborne Inst rument
Laboratories as an eng ineer.

Then. when I was 28. I fi ­
nally wised up and started my
own company. Si nce then I' ve
been the ed ito r and publisher
of a hunch of high-tech maga­
l ines in the ham radio , com­
put er and digita l audio fie lds .
I' ve manufactured audio and
computer products. started
and run a chain of retail
stores . imported and ex po rted
high tech products. a nd so on.
Ru t yo u kno w, virtually no ne
of the ski lled worker ed uca­
tio n I wen t through in pub lic
school and college has ever
been of any use 10 me .

I watched the Chinese chil­
dren all doi ng we ll in trig
a nd sphe rica l trig . I' ve ne ver
needed any o f that. Nor has the
torture of " learning" calculus
ever paid off fo r me, despite
the wide variety of busi nesses

I' ve run. Torture is not an exag­
geration . I struggled through
two years of calculus before I
went into the navy in 19-1-2 .
Then. when I we nt back to
school fou r years late r. I
hadn 't any memory whatever
of the calculus I' d supposedly
"learned" before the war ­
so I had to relearn it all agai n.
I' ve never needed any of it.

So I' m preaching revolu­
tion. The next lime you come
out of the ant hill, take a look
around , You really don' t have
to live like Ih:ll - in an apart­
ment and commuting 10 work.
What kind of q uali ty of life is
thai'!

Our co un try may want you
10 shut up and apply your
working skill s for a large cor­
pora tio n. hu t the route to free­
dom lies outside the amhill or
hive. And it also lies outside of
the few skills they're forcing
you to acq uire in our public
schools.

Reading and writing arc ~'O.x1

skills. bur as John Taylor Gano.
the prize-winning teacher, has
explained, they can he learned
by almost anyone in 100 hours.
A couple of weeks. Arithmetic The FCC. lo ng a cham pion
and algebra I' ve also fo und of freedom of the airwaves .
wry useful. I remember learn- seems to have been bought
ing ahout poetry along about and paid for by the cellular
the third grade, but I don't rc- telephone industry. I wonder at
call ever being e ncouraged to what level mo ney changed
write it. A fo urth-grade course hands? Did the pressure to fur­
in the fundamentals of art thcr curb our freedoms come
also has been helpful for me from our easily-bribed Con­
_ first as a T V cameraman grcss" Or have the FCC co m­
and director, and then as a miss ioners got te n in on the
magazine editor. But I wish I'd action?
been encouraged to develop We are los ing our freedoms
my art potent ia l. sl ice by slice while you arc

T hey taught me to read mu- too busy watching TV and
sic in the third grade, but never rug-chewing on the local re­
10 write it. The reading part pcurcr to he bothered to do
came in handy when I bc- anyt hing about it. I' m not
came a chori..ter at Sr. Paul's normally much o ne for n ag
Church. and then went on to wavi ng . but this is getting my
sing in several first rate cho- goat. O ne of the reasons I
ruses . BUI I wi sh I' d bee n spent four damned years in
e ncouraged 10 write music. the navy fig hting WWII o n a

My Brooklyn public school submarine was supposed ly
had a week ly class for the de fend ing our liberty ... our
who le school in classicalmu- freedom. And no w Americans
sic . That hel ped get me inte r- arc s ilt ing there on their fat
e ... ted in hi-fl . whic h led 10 my asses , pissing away what mil­
first manufacturing company lions of us fought for. And a
making loudspeaker enclo- 101 died for.
sures. It also helped get me I got a letter from a guy
interested in listening to clas- who is in prison , He says the
steal music all through my life. po lice broke into his ho use

As far as I know, our puh lic and planted some drugs. Then
schoo ls have Slopped all that they confiscated his home, car.
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starting 73. I tried LSD. I'm
very glad I did. for it gave me
sorne valu able insights into
life. It was an awesome expe­
rience. One of the concepts
that came to me at the time
was thai in a way I wa.. sell­
ing part of my soul to my
readers. and also that I was
stepping on a treadmill which
would he inescapable from
then on. with a new magazi ne
i.....uc due our every month.

So here I am 3S year... later.
still on the treadmil l. still
sharing wit h you my thoughts
and interests - sharing part
of my soul with you. Sharing
it openly and honestly. Help­
in g those who will le t me
to live happier. heal thier.
wealthier and more produc­
tive lives. At 76, that's hal f of
my life .

Of coursc publishing 73 led
to my puhli..hing a repeater
magazine and hooks. then to
computer magazines and rooks.
then 10 compact disc maga­
zincs and discs. I love the
idea of he!ping new tcchnolo­
gies develop. It's excit ing and
fu n.

It really isn't diffi cult 10

start a new magazine , once
you know the ropes. There
arc live basic requirements.
a ll of which are o bvious. once
you think ubout it. Alas.
somew here around l,lO'k of
the people who start new
magazin e.. don' t think about
it. Rule # I : l-ind a niche mar­
ket where there is no existing
publication. You don't need
10 compete head to head with
an cs tabli ...hcd magazine. like
a remora, trying to exist on
the ..craps left over from a
ho..1. Rule #2: Pick a niche
where there arc a lot of
people who will be willing 10

pay to read articles about their
interest. Rule #3: Have an
available conti nuing source of
arti cles that the..e readers will
want to read. Rule #4: Make
..urc there arc husinesses that
will want to reach this scleL' t
group of readers and have no
other easy wa), to reach them.
Rule #5: Ha\'e an editor who
Iivcs and hreathes the subject.

T he othe r da)' I pided up
The Gral1ih' Sen-a . a free
tahloid. at the loca l super­
market. The suhhcad read.
"The Technology & Informa-

able batteries. and chargers. II
took me less than live min­
utes to locate severa l sources
of the...e in the current Hong
Kong Trade Development
Council catalog. Check [www,
tdc.org.hk] for inform ation.
Or you can make a trip to
Asia this month (Oc tober)
and catch the huge electronic
trade show.. in Japan. Korea.
Taiwan. and Hong Kong.
which arc hack to hac" over a
two week period every year at
this time . For several years I
led group... of 2(K)....250 for
Commerce Tours [(415) -t33­
3072 ]. The lours were \'Cry

well organized and were a
terrific bargain.

If you're interested in ..up­
plying pulse units I can put
you together with a dist ribu­
tor. Aim for a wholesale price
around $50.

what's the market for them'!
Well. with the explosion of
hepatitis C. for which the
medical industry has no cure.
in addition to the AIDS mar­
ket. there could be quite a de­
rnand. Then. if a few of you
buldic.. will sec if you can
replicate Heck' .. regrowth o f
his male pattern baldne..s hair
using the pulse unit. the lid
could he off. with a demand
for millions of units. That's a
nice marketto he in on first .

Beck says he sprayed silver
colloid solution on his head
and then u..cd the pulse unit a
dozen times around his head
..everal times a day. The re..ult
wa... a full head of hair on
.... hat had been a desert. Build
a unit. give it a serious try.
and let me know the results,
positive or negat ive. If it
works as Beck says, there arc
a zill ion baldies ou t there
who would give anything to
recreate something 10 comb
instead of polish.

How might a few thousand
20.lXX> gau ss bla st s affect the
brain? With some people I
know it can't possihly hurl.
Beck doesn't seem to be
changed. He 's as reclusive
and paranoiac as e\-er. Just
hairier. Oh. bv the way, Beck• •
b the chap with the basic pal·
cnts for electronic flash guns.

Creath ity

Back in 1960. when I was

Pulser

the spot. 12 full ounces. that's
a lot"? How much were 12
Marlin blades? What song
had "foodcryackasaki" in it?
Who played the bazoo ka"
What was the title of the
Popcyc cartoon'? The Maggie
and Jiggs cartoon"? Skccxix
cartoon" What poisonous food
product sponsored The Lone
Ranger? How about Singin'
Sam? What product did he
promote (vno brush. no lather.
no ruh in" )? Who..c cabbage
patch'! What was Buster
Brown 's dog' s name '!

There . that ough t to hold
you old buzzard s.

Okay. one more. How many
of you turkeys went 10 Satur­
day matinees .... here. for a
dime. you got two feature
films. a full -leng th western,
two seri als. seven cartoons.
plus a drnw-ing for prizes?

Nostalgta

and bank al,.'(,:OUOI. and put him
in prison. What can he do. he
asked . We' ve been losing our
freedoms to the DEA. the
FBI. the IRS. and down
through the alphabet . nibbled
away one at a time. Now we
can he arrested and fi ned for
listening to the wrong Ire­
quencics on our radios - ur
even being able to!

So the FCC wants manu­
facturcr.. to pot any circuits
which could he modified to
tunc in ce ll ular phone chan­
nels. In this way the cell ular
phone companies can tell their
customers that their phone
conversa tions will be private
and won' t he compromised.
Of course, anyone really in­
tcrc..ted in listen ing to this
stuff (,::111 use an old scanner
or even an old TV tuner.

The hams in the surveil­
lance business tell me that all
this is eyewash. that {my
phone conve rsation can be
monitored by someone who
knows what he's doing.

Many 73 readers have built
the Bioelcctrificr. Several have
actually even u..cd it. Every
few days I get leiters anribut­
lug miraculous cures to its

Okay. all you old-timers. usc. A few entrepreneur.. are
time 10 test your memory. At supplying the electronic kl utz
what time did Amos and market with ready-to-usc units
Andy come on ever)' night? for from $ 150 10 5250 and up.
Which ..cries had "Poor But- I' ve been asked endlessly
tcrfly" for us theme song? where people can gel the mag--
Who said. "Wannu buy a netic pulse units Bob Beck de-
duck?" How about. "O kay. vised to knock the HIV virus
Colonel." What was The nut of the lymph gland.. hack
Singing Lady's name" Who into the blood. so it can he
was Ukclcle Ike? Vic and eliminated with a Bioclec­
who? Who wrote the radio trifier. The pulse unit is so
play The Loblies? What was ..implc to make that there
the theme .;,ong for Chandu ha...n"t been much commercial
the Magician? Who was the interest in providing them. And
warden at Sing Sing'! What that 's an opport unity for an
wa.. the theme song'? An d who entrepreneur.
was Your Ho..t? What product The pulse unit generates a
spon..OI\.,\1 the Sherlock Holmes very short 20.lXX> gauss pulse
program? What product spon- via a coil of wire which i..
..nred Orphan Annie? How held next to the lymph glands.
about Jack Armstrongs spon- Beck says to use about ISO
sor? The lillie Theater just turn.. of # I-t wire wound on a
off where '! Who always ..aid. spool taken out of a VCR tape
"And so long until tomor- cu..sene. This is then wired in

' j " H V h " 1.:1 d h" . . h h 1 h h Ih .row. .. w 0 . 1- oy wo . senes wll tel a... u III

1\-1yn and who? Who was Hair- an e lectronic photo strobe
breadlh HarT)·...; girlfriend'! unit. Old llash units can be
Who said "Fap"? How ahout found at Ilea market.. for a
'D loriosky. Zero"'! Remember huck or two, and you can in-
Joe Bftspl" '! Han.. and frilz'? stall a jack to plug in the coi l.
What fairy god father said Someone interested in mak-
"Cushlalllacrcc" and u..cd a ing the unit.. commercially
stogie for a magic wand? Buck ..hould locate an inexpensive
Rogers' ..ponsor'? What "hit source of llash guns. rccharge-
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Unfortunately the reality is
that you arc probably so deeply
mesmerized by the "system"
that you are going to continue
to work for someone else.
complete with commuti na to
work every day. and i hat
you' re just irr itated by my
effo rts to upset your beliefs .

Sur viving

With the crescendo of mill­
enniul doom prophecy hooks,
unless you're living in a
coastal city you' re giving
some thought to at least being
a linlc prepared in case even
one of the prophets is right. If
you' re living in a coastal city
no amount of preparation will.
I expect. he of much value. For
that matter. if you' re a ham.
what on eart h arc you doi ng
living in a c ity anyway'! You
need some room 10 grow your
antenna farm. particularly now
that the HF hands arc opening.

As soon as I could afte r
starting 73 in New York City.
I moved to New Hampshire
where I co uld put up all the
towers and beams I wanted.
And did . BUI now, with the
unusual weather confirming
many of the dire predictions
by prophets, I' m ge lling more
interested in thinking about
survival plans.

I' m not sure which doo m
prediction will pan out (if
any). hut most of 'em seem
reasonably based. so why not
have an edge of safety'! Be­
tween Y2K, the Asian melt­
down, the threat from Nort h
Korea. ditto Pakistan/India.
increasing government corrup­
tion. black budgets. nuclear or
biological terrorist attacks.
polar shifts, a new Ice Age.
melt ing polar ice, killer solar
nares. errant comets and as­
teroid, rapidly increasing num­
bers of earthquakes and vol­
canoes . and the weather go­
ing berserk. it may he worth­
while 10 invest a few bud s in
su rvival books.

By the way, when all else
fails with communications.
we hams will be doing our
best to keep people in touch
with each other.

Bill Yatchman sent me a
copy of his Had limes , Good

Continued on page 62
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new materials such as plastic
concrete and foam concrete,
underground buildings. new
heating technologies. and so
on. Thi s would be of interest
to archit ects. building con­
tractors. and people wanting
10 build homes or business
buildings. It would also spur
the development of new prod­
ucts and services by making
it easy to promote them.

Another coming huge busi­
ness will he a replacement for
the chemical companies which
are making us sick. Tbcsc are
the companies which arc sell­
ing the fertilizers and pcsti­
cidcs our fa rmers are usi ng to
ge t the ir crops to grow on
mineral-depleted land. The
lack of minerals has forced
farmers 10 pour on the NPK
(nitrogen, phosphorus. potas­
sium). The resulting sickly
crops then require pesticides
to kill off the insects which
attack sick plants. And we get
thc benefi t of all this in fruits
and vegetables which lack the
minerals our bodies nee d to
he healthy, plus we get the
pesticide residues.

All this can he replaced by
new plant growing tcchnolo­
gics. I recently cited a dozen
of .em that should he pro4
mored with new products and
information sources. Just us­
ing already developed new
growing technologies. it's pos­
siblc 10 grow plants seven
times larger than current mod­
els. complete with all the
missing minerals and no need
for pesticides . By the time re­
searchers get through. I eX 4

pect we'll he see ing ten and
even twen ty times the size of
fruits and vegetables. Right
now, using a couple of new
technologies. people arc grow­
ing -WO-pound pumpkins and
huge. juicy and fabulous tast­
ing tomatoes. Yt.'S. a magazine
devoted to plant growing tech­
nology is needed:

Well. I could go on and on
abo ut new tech nologies and
niches for products and publi ­
cations. Maybe I ought to
hold a semi nar. Well , if some
ham fests will invite me 10
speak. and that 's what people
want to hear about. I'm ready.
II would. I suspect, probably
he over the ARRL's dead
body,

logical terrorism. a melting of
the lee caps that would de­
stroy most of our major cities.
mass ive earthquakes, and so
on.

Can all of the doom and
gloomcrs he wrong'? Some of
them have disturbingly good
records for their past predic­
tions. Tbcre could he a growing
market for surv.. ival-oriented
products and information.

Then there's the growing
dissati sfaction with our worst­
in-the-developed-world school
system. Thi s is going to mean
an interest in alternatives, as
well as a magazine reviewing
alternative products. Every­
thing that's bei ng "taught" in
schools today. plus that which
should be being taught. could
be produced using rep-notch
performers and graphics on
video. This would not on ly
simplify home schooling, it
would allow anyone any·
"here to learn abo ut anything
that interest s them.

A good teacher will know
what questions the ..tudcn ts
will have. and incorporate the
answers to those questions in
the course. One of the reason..
Sherry's how-to-dance videos
arc so enormously popular is
that Kathy Blake. her instruc­
tor. has been' teaching people
for years. so she knows where
people normally have prob­
lems. Thus, while the famous
dancing names have managed
to bring out two or three titles
on video . Sherry has produced
almost a hundred dance videos
and they're selling very well.
Once someone tries a Kathy
Blake video and compares it
tu anything e lse on the mar­
keto they keep coming hack
for more.

I believe that within 25 years
most ed ucation will be deliv­
ered via video. with courses
being available for any imagin­
able subject. from grade one to
doctorate-level college courses.
plus a whole raft of business­
oriented C'OlIfSCs. The opportu­
nity is there for you to be in
this soon-to-grow field either
as a supplier or as an informa­
tion source.

BUI there arc similar oppor­
tunities at every turn. If I had
the time. I'd love to do a
magazine on new building
technologies. It would cover

tion Source for New Hamp­
shire." Hrnm. Inside I found
nontechnica l art icles of gcn­
eral unmtcrcsr.

The economics of publish­
ing dictate that the revenues
arc normally split 50-50, with
half from ci rculation and half
from advertising. Free or
controlled circ ulat ion publi­
cations have to charge double
for advcrti..ing. which means
that they have to he pretty
careful about whom they
have for readers. These read­
ers are go ing to have to
spe nd twice as much with the
advertisers as do those of
paid circulation publications.

The Serve r seemed 10 have
no circulation discrimination.
nor any discernible edi torial
niche. It also didn' t have much
advertising. That seemed like a
recipe for disaster. so I called
the editor and gOI together
with the edi tor and publisher
for lunch at my favori te Chi­
nese buffet. They had not
been ahle to sell many ads.
and their few advertisers w'ere
complaining about a lack of 1"("­

sults. They were (wisely) con­
sideri ng ceasing publication.

I brainstormed with them
for a few minutes and was
able to come up with a niche
for them to fill which fi t my
live rules. Yes. they've stopped
wasting money on the Sen'IT.

If you keep your eyes. cars
and mind open, there are end­
less niches for new publica ­
tions - and. for that mailer.
for new businesses. For in­
stance. with the growing num­
ber of dire millennial predic­
tions. how about a magazine
devoted to surv ival technol­
ogy and strategies? If any of
the mass extinction prophc­
cie.. come about. the people
who have made some survival
plans will he in a better posi ­
tion to be around to pick up
the pieces. They 'll want to
know abo ut maintaining a
pure water supply. what food
to store and how. how to pre­
pare 10 grow new food later.
emergency power generalion.
building and living under­
ground. and so on.

We've bee n threatened with
comets. asteroids. massive so­
lar flares. al ien invasions. a
third world war, a polar shin,
a new ice age. nuclear or hio-



M)' thanks to Alan Chri s- A Texas reader sent me a
tian WW6B for a new-spapcr clipping listi ng the 1997 loh­
clipping about a combination byist payments (what they rc­
magnet ami vibrator which is port. anyway). The top player
used for massaging. There arc was the AM A, which invested
a couple of excellent books $ 17.1 million in preserving
on magnetism and living their $ 1.5 trillion gravy boat.
things reviewed in my Guide That' s your money. of course,
10 Books. A strong magnet ic which they arc spending. The
field seems to case pain com panies spending millions
quickl y and promote remark- to lobby feel that they are get­
ably fast healing of wounds ring their money's worth or
- at the least . Again. we're they wouldn't continue to
into an area where the giant spend (invest). And what docs
pharmaceutical companies that the AMA get (or their $17 mil ?
run the medical industry can't They buy a govern ment which
get patents, so there's been helps them suppress any incx­
little funding avail able for pensive remedies and doesn't
research. Like almost none. ask questions about why

If you know any doctors America has the most expcn­
who might he interested in sivc medical system in the
doing some research. you. be- world. along wi th third ­
ing a know n electrical genius. wodd-clee results as compared
might enlist their help in test- with most other developed
ing the healing po.... cr of both countries.
electromagnets and strong per- Right up there in the top
maneru magnets which are vi- lobbying spenders were Pfizer.
brarcd. I' d test both DC and the Committee to Preserve
AC electromagnets 10 see if Medicare. Blue Cross. the
the 60 Hz has any effect on American Hospital Associa­
the healing. positive or nega- tion. and pharmaccutical manu­
tive. Oh. yes. don't get the fa..turers. How much protcc­
magnet near your watch. Or tion from Congress did their
computer discs.Anywhere ncar. $54-plus million buy them?

My fr ie nd Don Lorimer has Keep that in mind when you
developed a permanent magnet read the newspapers. As I
with a major wallop which has said. if it wasn't paying off
been helping veterinarians for them. the money would
heal animals after operations dry up.
in a frac tion of the normal The second biggest buyer
time. Since so much of our of privilege was Philip Mor­
body works by electrical cur- ri s. Wow, is that a surprise!
rents. it's not remarkable that Just in case there was any
62 73 Amateur Radio Today • OCtober 1998

N EUER SR Y DIE
conlinuedJrom page 6 1

Nl'W.\", A Practical Guide to
Preparedness Gild Survival.
It's ;) $ 10 I I7-page paper­
back and can be had from
Grcentrcc . 2756 W. Hwy.
89A. Sedona AZ 86336;
[( 602) 282-6601J. Add $3 fo r
sJh.

Another nifty boo" on the
subject is TIll' Complete Book
of Sun-hal by Stahlberg . It's
subtitled. "How 10 protect
yourself against revolution,
riots. hurricanes. famine and
other naturul and man-made
disasters: " This 1998 288­
page large format book is
published by Barricade. ISO
Fifth Ave. #700. ~YC NY
1()() 11.

::\laKnassa~cr

magnets might be helpful in a
wide range of ailments. We
need a lot more research.

I've had several readers (and
Art Bell program listeners)
send me information about
the Nikkcn magnets. I sus­
pect these arc essentially the
same magnets that are being
used to hold ads on fr idge
doors, wrapped in cloth and
multi-level marketed with the
usual whopping markup. You
should be able to get magnets
like that from a sign-making
supply company and cut them
to whatever size and shape
you want.

Or you can do like every­
one else docs and tell Oppor­
tunity to get the hell away
from your door and stop all
that damned racket.

Lobbying

question in your mind about
what happened to the recent
attempt at tobacco legislation
that sank into quiet oblivion.
PM invested 55.8 million.
thus helping: them to save bil­
lions.

Fluoride Update

As Dr. Robert Carlton. a
US EPA scientist put it.
"Pluoridation is the greatest
case of scientific fraud of thi s
century - if not of all time: '

With over hal f of the US
municipal water supplies be­
ing fl uoridated. the chances
that you and your family are
being: poisoned by this stuff is
high. Poisoned? Recent stud­
ies have li nked fl uorides with
osteoporosis and osteoarthri­
ti s. backache. and has been
projected to cripple o ver IO~

of people over 60.
For the young married

couples. it has been shown in
two large Chinese stud ies to
lower children's IQ. This in­
fluence can start during preg­
nancy, when the brain is de­
veloping the fastest. and has
been confi rmed by studies of
the brains of aboncd fetuses.
Oh. yes. there's a much higher
rate of miscarriages in area..
with artificial fluoridation of
the water.

F luoride damages the central
nervous system. causing hy­
pcractivity and learning dis­
abilities in children.

One study showed that the
greater the fl uoride concen­
tration in the water. the lower
the fertil ity rate for women.

Other studies have shown
fluoride to cause neural de­
generation and it also seems
to enhance the flow of alumi­
num to the brain, resulting in
Alz heimer' s symptoms.

So. arc you and your famil y
still drinki ng and bathing in
municipal water laced with
fluorides? It' s okay for flush­
ing your toilet, but it's bad
news when taken internally.

Isn't it about ti me to start
either distilling your drinking
water, or getting a reverse os­
mosis fi lter'! Or don't you
worry about next week'! Or
care at all about giving your
kids a break in life'! Life is
tough enough when you give
your kids every break you can
without permanently dumbing

them down right from the he­
gmmng.

You ,,"0 ""'. I keep hearing
people wondering why kids
today arc so out of control ­
why some kids grab a gun .
and start shooting classmates.
Then I read about the effects
of Iluon des, sugar. aspar­
tame, Fluorescent lights. and
other poisons on kids and I
wonder why the situation isn't
worse.

Drug Deaths

You probably read about
the 100,000 deaths a recent
study reponed in the Journal
of the American Medical As­
sociation that were attributed
to bad reactions to prescription
drugs. So much for putting
trust in your doctor, eh? No.
this isn't a new problem and
I've written about it before.

In this one-size-fits-all wurld
sometimes our doctors forget
that each one of us is di ffer­
ent. We look di fferen t and
our body chemistries are all
different . So a drug that may
be wonderful for one person
can kill another. And docs.
But other than the 100.000
or so fam ilies affec ted, fe w
people seem to care much
about this unnecessary loss of
li fe. But. wow, was there hell
to pay when 58JJ(X) Ameri­
cans were killed over a several
year period in Vietnam.

I' m no! sure how many of
the hundred thou are included
in the Ralph Nader study
which showed that 180.000
people are killed by ncgli­
gcnce in our hospitals every
year.

Hospitals arc full of sick,
and often contagious, people,
and thei r germs and viruses
often arc distributed on air
currents fo r some remarkable
distances, according to some
other research reports.

WelL gee, you whine. we
all have to go to the hospital
now and then. Oh. baloney!
I' ve done a lot of research on
this and I' m convi nced. as
you should know by now, that
most of th e I I% of the GOP
we spend on sickness care is
totally unnecessary. Most of
us are worki ng determinedly,
every day. to make ourselves
sick - to make sure we ge t
as lill ie of that Social Secu-
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SUN . MON TU E WED THU FRI SAT

16 G-VG 17 VG

Jim Gray W1XUf7
210 E Chateau
Payson AZ 85541
Qjmpeg@netzone.com]

11 G

5 P

12 G

6 P-F

13 G

7 F

14 G

1 G

8 F

15 G

2 G-F

9 F-G

3 F-P

lO G

27 VP·P 28 P·f 29 F-P 30 P

hours of darkness and sunrise:
short skip to about 350 mile !'>
duri ng the day, and out to be­
tween 500 and 2.000 mi les at
night. On 160 meters. look for
ox during the hours of darkness
and just before dawn. Short skip
should be ava ilable from I.son
to 2.300 miles at night.

Check the bands above and
below the s uggested ones for
possibl e ox surprises. It ' s ot­
ten a good idea to park your

Th e best day s for ox are
likely to occur between the 10th
and 21st ... II or 12 excellent
days for your operating pleasure
and solid QSOs ,The worst days
are fewer in number, but are an­
ticipated to take place on the a th
and 5th. and again during the
last week of the month. with the
26th and 27th being particularly
disturbed . On these da les. loo k
for othe r geophysical upsets as
well. and keep a low profile!The
rem ainin g day s should trend
around F (Fair) conditions.

10-12 meters

South Pacifi c during daylight
hours and peaking in the after­
noon. Short -skip openings to
dista nces grea te r than 1.000
miles should be common.

20 meters

Expect openings to all areas
of the world from morning to
evening (see hand-time-country
chan ). peaki ng locally <In hour
or so afte r sunrise and again
during the afternoon. Short skip
beyond 750 mi les sho uld be
good during the day.

30-40 meters

18 VG·G 19 G

I! 25 P-VP 26 VP

20 G 21 G 22 G-F 23 FoP 24 P

31 P

rece iver on a see ming ly un­
used frequency and j us t wait.
A OX station is very likely to
pop up before anyone e lse
hears him. and you can snag a
good ca tc h. Smart operato rs
don'ttry to bust pileups unless
they have supe r antenn as and
ki lo watt rigs . He smart and
wily ... like a fox ., . and make
your pl ay before the pil eup
start!'>. Listen. lis ten. and li"tell .
73 . WIXUI7. Fa
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80-160 meters

Fairly good worldwide OX
openings may he expec ted from
early evening through sunrise;
shor t skip fro m 100 to 1,000
miles during the day. and be­
yond during darkness hou rs. As
always. QRN can be a problem.
but sho uld be abati ng thi s
month,

On 80 meters. you may find
fairly good OX openings to the
southern hemis phere durin g

Fairly good transequatorial
OX should occur duri ng local
afternoons.Also. some 1-"2· layer
ope nings on east-wes t paths to
Africa and the South Pacifi c
may be possible in the mornin g.
Short skip out to 2.000 miles or
so ought to be available in the
afternoon.

Reasonably good OX to all
areas of the world . especia lly to
Afri ca . Sout h A mer ica a nd

15-17 meters
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increasing in mass . T he Dou­
glas fi r trees have decl ined in
e levation by 1000 feet in the
past 650 years .

Bot anists arc rushing to de­
ve lop gram crops that can
better stand the cold and the
fungi that the colder climate
will bring. The colder weather
has bee n decimating the wheat
crop and rai sing hell with po­
tatoes. The potato ind ustry esti­
mates that itlost $7 billion thi s
year to the potato bl ig ht.

With the temperatures along
the northweste rn states down
about 1)0 F since 11)50. and
headed dow n to over 10°
lower by 2007. we could be
heading for a senous food

n ty pitta nce as possibl e. and
as much as \\. 'C can of Medi ­
care and our sic kness insur­
ance. We do it w hen we eat
cooked disorgunic food and
when we dump poisons into
our bodies. We do it with
stress and Et\tFs . Yes. I'm re­
peating mysel f and you aren 't
going to change your habi ts
o ne whit .

A lette r from geologist
reader Jack Sauers cites sev­
eral published report" that the
glaciers in Green land. Ant­
arcticu. Norway. Sweden . and
the Bering Sea are strongly

Br rrr
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METHOD TO LEARN MORSE CODE
FAST AND WITHOUT HANGUPS
Johan N3RF, Send $1 .00 & SASE,
SVANHOLM RESEARCH LABORA­
TORIES. P.O Box 81, Washington DC
20044 USA. BNB421

WANTED: High capacity 12 vail solar
panels for repeater. [kk4_ @lairs.orgl
or (540) 763·2321. BNB2630

RF TRANSISTORSTUBES 2SC28"19,
2SC1971 , 2SC1972 , MR F247,
MRF455 , MB8719, 2SC1307,
2SC2029 , MRF454 , 2SC3133 ,
4CX2 50B. 12006 . 6KG6A, etc.
WESTGATE. 1 (800) 213·4563.

BNB6000

FREE: Scanner col lector's methods
and secrets . Learn how to buy. sell,
trade and USE scanners in the moSI
eff icient manner. Enclose $2.00 lor
postage and handling 10 : P O 80x 402,
oeeene rx 76234. BNB523

HEATH COMPANY is selling proto­
copies 01 most Heathk ~ mancars. Only
authorized source for copyrighl manu­
alsoPhon e: (616) 925·5699, 8-4 ET.

BN8964

QSL CARDS. Basic SlyleS: Black and
White and Color Picture Cards; cus­
10m Print ed. Send 2 stamps l or
samples and literature. RAUM'S. 8617
Orchard ae.. Coopersburg PA 18036
Phone or FAX (215) 679·7238.

BNB51 9

- --- -- Stale - Z ip -- Country ---

SELL QRP.. (UPG RADED).
MANUAL. POWER CABLE. HAND
AND DESK MIKES EXCELLENT RIG.
5400 MONEY ORDER. SHIPPING IN­
CLUDED. W4LJD. BOX 30. SAUNAS
PR 0075Hl030. BNB340

Cash l or Coll ins: Buy any Collins
EQUIpment. Leo KJ6HI. Tel.iFAX (310)
670---6969 [raclioIeoOearthlink. nell

BNB425

ASTRON power supply. brand-new wI
warranty, RS20M $99, RS35M $145.
RS50M $209, RS70M $249, AVT. Call
for other models. (626) 286-01 t 8

BNB411

Radio Bookshop
ORDER FORM

Scannar collector sell ing out. Too
many 10 list Handheld, home and car
units. Many are unbloCked (have full
800 MHz). Dallas TX area, can ship
anywhere (817) 59s-6568 BNB524

ALPHA 86 1500 walt amp. Two spare
3CXSOQA7 $l ,75O,00. ICOM 761 with
all nuer s. SM8 . SP20. S950.00.
Kenwood SM-22O Scope $325.00. B<rd
43P with 5 elements $350.00. PK232
MBX, $175.00, Contact George AB6A
at [g,sanso @mc i20oo.coml· 6N B1 00

AfAHLON LOOMIS, INVENTOR OF
RADIO, by ThomasAppleby (copyright
1967). second print,"g available from
JOHAN K.V. SVANHOLM N3 RF.
SVANHOLM RESEARCH LABORA­
TORIES. P.O. Box 81 , Washington DC
20044. Please send $25.00 donation
wi th $5,00 tor S&H, BNB420

WWlI MILITARY TELE VI SION
WANTED: Army/Navy SCR. ATJ .ATK.
ARt<. ARJ. CEK. CRV. aecewers.cam­
eras. monilo" nansmmers. dynamo­
tors . Maurice Schechter, 590 WIllis
Ave., Williston Park NY 11596. P/F
(51 6) 294·4416, BNB69

WANTE D: NYE VIKING STATION
MONITOR RFM·OO3. RFM'()()5. Pay·
ing $600. Randy Ballard N5WV, (903)
S87-3002. [TMTC Prysm.netl-

BNB5OO 1

Tormet' s Electronics Bench Refer­
ence has over 100 pages 01 crrcurts.
deSIgn informalJon.large racllo section.
pans sources. e tc. See deta ils at
Iwww.ohio.neV-rrormelfll'ldex.htm]. or
send check or money order for $19,95.
$2.50 postaae and handling to RMT
En gineer ing , 6863 Buffha m Rd,.
Seville OH 44273. BNB 529

•

BIOELECTRIFIER"· 5 Hz micro cur­
rent supply for plant and animal re­
search. semi-xu $38.00. Assembled
complete withceueres and silvereec­
trOdes $89.50. Add $2.50 pos lage.
Thomas Miller. 31 4 South 9th seeet.
Richmond IN 47374, BNB343

supply ...hortngc. T he w ea ther ing up wi th som e prac t ical

change has taken tropical products. The pr ice fo r o il
ra i ns to higher latitudes. in- can o nly gu up and the need

creasi ng glacier grow th in the for heat i ng o i l o n ly increase.
north and b ri ng i ng d roug h t 10 I think it ' s t i m e for m e to

Texas and Oklahoma. seriously c onsi de r g ell i n g a
With the world con sumi ng w o od stove . l us t in c ase . W e

26 b i ll i on b ar re ls o f n i l an- sure co u ld h av e u sed o ne

nuall y. h u t fi nd in g o n ly 6 l ast w i n ter w hen the w o r st
billion b ar rel s. w e ' d better icc storm in hi sto r y hit t he

star t lean ing on o ur col d f u - Northeast. Our p o w er w ax

sion researcher s 10 stan com - o ut for five d ays. iI
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ITEM] TITLE - QT~jPRICE~TOTAL]

[ [
I
' Sh iPPi ng : A ll o rders add $5,00 handling 'plus I
I there is an addi tional at cost shipping charge I
[
added to all foreign orders . We ship UPS where 1
possible . please g ive us street adc:tress.

[Make checks payable to "Hadic Bookshop." I
IForeign Orders: Choose one :::J surface sh ipping 0 ai r shipping I
I(Surface delivery may take 2-3 monms.j I
I
' No te: The actual fo re ign shippi ng costs wi ll be add itiona l to th e I
regu lar shipping and hand ling fees,

[ I[Name Phone l
I"ddress I
ICily [

1 $10 m in im u m fo r c redit c a rd orde rs I
------ - - - ------- - - - - - ----1 h ota l Pa id S C C heckJMoney O rder O AMEX C MC C VISAI

ICard # E xp ire s I
[ j
ISigna ture Date I

~elePhone : 603-924-0058, 800-274-7373, FAX 603-924-861 3 l
" ail: ROOK! ecoes-co.Dept. 1098. 70 Route 202 N, Peteroorough NH 03458 I

10 YES, Send me 12 issues of 73 at the low rate of I
I $24.97 (save 47% over the cover p r ice) . Canada add 57 I
[ plus 51.40 G5T; Foreign add $1 9 surtace; 542 airmail. IL J

TELEGRAPH COLLECTOR·S PRICE
GUIDE: 250 pictureS/priCes $12 post­
paid . ARTIFA X BOOK S. Box 88 .
Maynard MA 01754 . Telegraph Mu­
seum: [hfip:llwl tp,com] BNB113

COLLOIDAL SILVER GENERATOR!
Why buy a ' 00_ of eanenes' for hun­
dreds of dollars? Current regulated.AC
powered, fully assembled with _12
AWG SIlver electrodes. $74.50. same,
but OC powered. $54.50. Add $2, 50
shipping. Thomas Miller. 314 South
9th Street. Richmond IN 47374,

BNB342

Hum"'" ,.. on your FNdlMCIc urd

Barter 'n' Buy
ITurn your old ham and computer gear into cash now. Sure, you can

wait fo r a namtest to try and dump it, but you know you'll gel a far
more rea listic price if you have il out where 100.000 ac tive ham po­
tential buyers can see it . rather than the few hundred local hams who
come by a flea market table . Check your atti c , garage , cellar and
closet shelves and get cash lor your ham and computer gear before

1Irs too ol d to se ll . You know you're not going to use it again , so why
leave it fo r your wi dow to throw out? That stuff isn' t gettin g any
younger!
The 73 Flea Ma rket. Barter 'n' Buy, costs you peanuts (al most)­
comes to 35 cen ts a word fo r ind ividual (noncommercia l! ) ads and I
51.00 a word lor commercial ads. Don't p lan on tell ing a long story.
Use abbreviations, cram it in . But be honest. There are plenty of
hams who love to fi x th ings, SO if it doesn't work . say so.
Make your list. count the words. including your call , address and phone
number. Include a check or your cred it card num ber and expiration . It
you're placing a commercial ad, inc lude an additional ph one number,
separate from your ad.
This ts a monthly magazine, not a da ily newspaper, so figure a couple

I
months before the action starts; then be prepared. If you get too many I
calls. you priced it low. II you don't get many calls , too high .
So get busy. Blow the dust off , check everything out, make sure it still
works right and maybe you can help make a ham newcomer or reo
tired old tim er happy with tha i rig you're not us ing now. Or you might
get busy on your compute r and put to gether a li st of small gear/paris
to send to those inte rested?

Send you r ads and payment 10: 73 .Uaga: illt . H arter 'n ' l

Huy, 70 Rt . 21l2'S .1't't erhorou~h 1'" 11 UJ..I58 and get set f o r

t he phone calls. TIlt: deadline for the January 1999 cla......ified ad I
section i... November 10. 199H.
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•
160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,CW,AM.AFSK,FM) on all HF amateur
bands and 6 meters. JST-1 45, same as J$ T-245 but without 6
meters and buil l-in antenna tuner.

* JST-145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes RF MOSFETs

10 achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER . Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast QSY.

4 MULTIPLE ANTENNA SElECTION . Three antenna connec­
tons are user selectable from front panel. Antenna selection can
be stereo in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz-30 MHz. plus 4&­
54 MHz receiver. Electronically tuned front-end filtering. quad·
FET mixer and quadruple conversion system (triple conversion
lor FM) results in excellent dynamic range (> 100dB) and 3rd order
ICP of +2OdBm.

6 IF BANDWIDTH FLEXIBILITY. Standard 2.4 kHz filter can be
narrowed continuously 10 800 Hz wi th variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 QR M SUPPRESSION · Othe r interference rejection features
include Passband Shift (PBS), dual noise blanker, a-step RF atten­
uation, IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING · Once tuned, the IF notch lilterwill track the
off ending heterodyne (= 10Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM · A single-crystal Di rect
Digital Synthesis system is utilized for very low phase noise.

10 CW FEATURES· Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

11 DUAL VFOs . Two separate VFOs lor split·frequency operation.
Memory registers store most recent VFO frequency, mode, band­
width and other important parameters lor eecn band.

12 200 MEMORIES · Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidttl.

13 COMPUTER INTERFACE · Bu ilt-in RS-232C interface for
advanced computer appliCations.

14 ERGONOMIC LAYOUT . Front panel features easy to read color
LCD display and thoughtful placement of controls for ease 01 oper­
ation.

15 HEAVY-DUTY POWER SUPPLY · Built-in switching power
supply with "silent" cooling system designed fo r continuous
transmission at maximim ou tput.

[~RCI 3tip6n Radio Co.,.ltd.
430 Park Ave., 2nd Floor New York, NY 10022 Phone: (212) 355-1180 Fax: (212) 319-5227

CIRCLE 159 ON READER SERVICE CARD
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