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Alineo DJ·X2T
WorLd's SmaLLest Scanning Receiver?

actual size

• "Credit Card" size
• 522 KHz .. 1 GHz tuning range·
• 700 memory channels (70 channels X to banks)

• AM. FM, WFM modes
• Internal Lithium-ion battery PLUS snap-on-dry-cell power pack
• Effective RF "sniffer" feature detects hidden transmitters (patent

pending)

• SMA antenna connector
• Three different antenna modes induding internal AM ferrite bar
• Easy and Expert user operating profiles
• Attenuator
• Clone function
• Preset. memory and VFO operating modes
• Illuminated display

www.AlINCO.com
u.s.A. Alineo Branch: 438 Amapola Ave.' Suite 130 oTorrarll;e, CA 90501

Sptoeificallons subject 10 change wtthout notice or obligation. "cellula r ~I(cluded
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Industry and ARRL
Meet in Dallas

The second meeting of the ham industry with the
AARL took place at the Dallas Ham Com convention
on Thursday evening , June 81h . We have this report:

If the ham industry meeting a few months ago in
Milwaukee was a tovetest, then the meeting in Dal
las on June 8th might best be characterized as a

newlywed couple having their first spat. And while
nobody is will ing to talk on-the-record, the problem
appears to be at the level of the retail dealers rathe r
than higher up the ham radio distribution chain.

Simply, retai lers are looking for two things. With
business far from good, first and foremost they are
looking for a way to eke out enough profit so as to
pay the mortgage on their home, put food on the

Cuntin u ed un page 6
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IAii CE
...POWER ON WITH ASTRON

SWITCHING POWER SUPPLlES _

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE,TUV.

MODEL SS-10TK

MODEL SS-121F

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHING TECHNOlOOY

SPECIFICALLY FILTERED FOR USE WITH
COMMUNICATIONS EQUIPMENT, FOR All
FREQUENCIES INCLUDING I:iE

• HEAVY DUTY DESIGN
• LON PROFILE. lIGHT WEIGHT PACKAGE
• EMI FILTER
• MEETS FCC ClASS 8

PROTECTION FEATURES:
• CURRENT LIMITING
• CWERVOLTAGE PROTECTION
• FUSE PRQTECTKlN
• "'fR TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 11 5VN:. 50.'6OHZ

OR 220 VN:. so,6OHZ
SWITCH SELECTABlE

OUTPUT VOlTAGE: 13.8VDC

MODEL SS-18

DESKTOP SWITCHING POWER SUPPlIES
MOO EL CONT. (Amps)
SS-10 7
Ss.-12 10
5$·18 15
$$-25 20
5S·30 25

ICS

"12

"25
JO

SIZE (inches)
11't x 6 x 9
iwx exs
1%x 6 x9
2~ 1l 7 x 9%

3';'I 7J ~

Wt.(lbs.)

'2,.,.•
' 2
5.'

MODEL SS-25M

DESKTOP SWITCHING POWER SUPPUES WITH VOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (Inc~)

5$ ·25M' 2Q 25 2" I 7 .l 9%
55-30"" 25 30 31'. x 7 x 9%

Wl(lbs.)
'2
5'

MODEL SAM-30

RACKMOUNTSWITCHING POWER SUPPLIES
MODEL CONT. (Amps)

SRM-25 20
SRM·30 25

WITH SEPARATEVOLT & AMP METERS
MODEL CONT. (Amps)

SRM-25M 20
SRM-30M 25

ICS
25
30

ICS
25
30

SIZE (Inches)
3'1, x 19 x 911,
3Yi x 19 x 911,

SIZE (inches)
3'1, x 19 x 9Yo
3Y. x 19 x 9'1.

Wt.(lbs.)
.5
70

Wt.(lbs.)
'.5
z.c

2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL
MODEL CONT. (Amps) ICS

SRM·25·2 20 25
SRM·30-2 25 30

MODEL SRM-30M-2

WIlli SEPARATE
MODEL

SRM-25M-2
SRM·30M-2

VOLT & AMP METERS
CONT. (Amps)

20
25

ICS
25
JO

SIZE (inches)
3Y:i x 19 x9'10
3Y:i x 19 x 9%

SIZE (inches)
3Ax 19 x 9%
3'4 x 19 x 9%

WI.(lbs.)
10.5
11 .0

wt(lbS.)
10.5
11.0

MODEL SS-10EFJ-98

CUSTOM POWER SUPPlIESFOR RAOIOS BELOW

EF ..K>HNSON AVENGER GX·MC41
EF JOHNSON AVENGER GX-MC42
EF JOHNSON GT·M181
EF JOHNSON GT·Ml83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAU SERIES & MAXON SM4000 SERIES
ICOM IC·F11 020 a IC-F2020
KEN'NOOD TK760. 762. 840. 860. 940. 941
KENWOOD TI<76OH. 762H
MOTOROLA Law POWER $1.450. 51.4120. & GTX
MOTOROlA HIGH POWER SMSO. $M 12O, & GTX
MOTOROLA RADIUS & GM 300
MOTOAOLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
UNIDEN $MHI525. SMU4525
VERTEX~ rn.tcu . FT·IOl l . FT-2011 . FHOll

NEW SwrrCHING MODELS

5S-1OGX. SS-l2QX
SS-l8GX
5S-l 2EFJ
S5-18EFJ
$S-l D-EFJ·98. SS·12·EFJ-98, SS·l 8-EFJ-98
$S-l 2MC
SS-lOMG, $S-12MG
S5-101F, SS·121 F
S5-1QTK
SS-12TK OR 5S-18Th
S5-10SM.'GTX
S5-1O$M'GTX, SS-I2$M'GTX, S5-18SMGTX
S5-l0RA
S5-l2RA
5S-18AA
SS-lOSMU, 5S-12SMU. SS·l8$MU
SS-10V, 5S-l2V, 5S-18V



FM Stereo Radio
Transmitters

RF Power Booster

1 GHz RF Signal Generator

Add ITllSclt kl)'Ol.l" S91iIl boost poweI" I4J kll watl
'-"~=--..J 0lI'ef aIreq I<If"ge t:J 100 KHz kl 0lI'ef llXX1 J.tfz! use
asa Ia/:I~ Iol' S9'IaI~ pUs ITIiIfIy be91 users~ toe
~1 III boost tit~ 01 ... FIollnw1sfrlllers.~ I3dio • •
vic:e \Mu1J iIfI erD9 bM'I. Rl¥lS on 12YOC. For a Il&allnshed look.
aa:l lhe nice I1'Ia1Chng case set. 0Al00f Iri allaches r9t ill the
antenna Iol' best sqIII - rectWII!l or .-ansrmmg.weatl'ierpmal. too!
lPI\-I , Power Boos1er Ampi!ier KM ••• ••••.••••••••• ••••• $39.95
~ lIiJ1dmg Case Sel lor~·1 Kit •• •••••••• •••••••••$14.95
lPA-1WT. FullyW"nd LPA·1 with case $99.95
F\lBA-1, Outdoor MasUlountVersion ol lPA-1 ••••••••••• •$59.95

'.i!i'~....,j No \Yrlt~ synthesized! Great auclKl
:= quality. connect toCDpiayeo', tape decil or mike
mixer and you're on-lhe-air. Strapable Iol' high Of low~ RlWl$ 0I"l
12VDC Of 120 VAC Kit n:ludes snany case. whip antenna., t2(l VAC
power adapter . easy one evening assemtJly,
FY·25,Synthesized Stereo Transmitter Kit •• ••••• ••. . . . . . $1 29.95

Lower cost alternative to our high perlorrnance jrans
mitters.Great value, ea~ty tunable. fun to ooild. Manual
goes i1to great c1etail about ant~s, range and FCC
rules.Handy lor sending music ltlru house and yard.
ideal lol' school projects ice . yoY" be amazed at the
exceptional audio qualityl R\ns on 9V ballery or5 to
15 VDC. Add matd1i'lg case ar.d whip antenna. sel lol' nlce 'pro'Iook,

fU.1 0A., TlIIIbIe FU SlI!reOTransmitter Kil••••••••••••••••. $34.95
CAl, ~mg Case al'ld AnteMa Set •••• •••••• •••••••••. $14.95
FUAC. 12 Yo/1DC WiII Ada 51.95

A~ pn;ll on • flA IN
\Lfed RF59'laI generalOt!
/A.els 100 KHz III
999.99999 l,fiz., 10 Hz
sleps. Tens d I8a1ur8s:
cabaIed AM and Fltl

=~lrln~
inIeI1ace. ~IO'H~'-_-.J <13m 0UlpUI and~

• Fast WId easy 10 use. its
big br9'Jl YaClUll lbea it display l;iM'1 be read Irorn~ on !he
bench a'ld !he tIarKt1 'smart-lalob' has~ analog leeI and is m..
gently eoabl9d .tl8I'l erumg or chal'J9l'l9 pal¥T'leters in arYl litld - a
real \lIIIe saver! AI fl.nclions can be contnJously wried wilhooJ ltlt
need lora shift or second fl.n:Iion Xev. In short, this is !he generatof
you" Wi'M'lt on 'fW1 b&nch, you wonl lincl a hardef working RF S9'l3I
geoomtOl" and you1 sal'& almost $3.000 (MIl COIIlKlt~iw units!
RSG-1IXXIBRF S' Ral Generator ...... . . . . .......••• •••$1 995.00

~
.

",.-.- .'

'. . ~ r ,GO.'III
~ .".., :~1

..,. . .. WI'
•....- ~

"'1'. - ,." " I t

Mini Radio
Receivers

Ope!ates i'l standard AM broacl- '-_~=-~
cast bald. Pro wrsion, AM·25. is syYl1tlesized !of sta
ble. no-drilllreqoency and is seta/je Iol' t"q1 power
~ where regulations allow, typitaI range 011-2
miles. Entry-leYej AM-l IS 1l.Nble, n.ns FCC maxlfTU1l
100mW. f3Il9ll 1/4 mile. 80ltl accep111r1e-1evel qMs
from tape cees. COplayers Of mike mixers, I'\JI"I on 12
\'OIls DC. Pro AM-25 includes AC poI'I'ef adapter,
matdling case ar.d boMm loaded wire ameona. Entry
le'>'el AM·1 has anavailable matchirlQ case and knob
set !hat dresses up the ~it Great $CI'JI'ld. easy to build
• Y'l'J can be on the air i'l an evefIing!
AII-25, Professional AIIITransmitter Kil •••• $129.95
......1. Entry !eYe1AMRadio Transmitttr K~ 529.95
CAM, Match' case set lor 31 $14.95

Doppler Direction Finder

PIC-Pro Pic Chip Programmer

CCD Video
Cameras

World's Smallest TV Transmitters

Order Toll-free: OUU-'I'IO-££If:l
Sorry, no tech info. or order status at 800 number

For Technical Info, Order Status
Call Factory direct: 716·924-4560

Wireless RF Data Link Modules
RF .... ecees are per»::! !or any wire4ess control appIieatiOn;alarms. data
transnlssloo. eleclrooic mooilolino;l...you name~ , Vefy stable SAW resonator
transmrtler, CfYSIaI controlled receeer . 110 frequency clritI ! Range loP to SOO
feet, license free 433 MHz band. Encoder/decoder oorts have 12 bit Holtek ......" --.-
HT·12 series chips aUowirlg mukip4e units all individual~ addressable, see
w«J sile lor lull details.Super small sze . thaI'sa quarter in the picture' RllIl
on 3-12 VDC.Fulty wired and tested, f&ally 10 90 and easy to use'
RX-433 Data Recei ver. ~.~.....~ $16.95 TX-433 DalaTransmilter._....~.... $14.95 ...:. .•,,;;.,...... 
RXD-433 RecejverlDecoder_ S21.95 TXE-.433 TransmJtterlEncode'M_ $19.95

,
For mal(imum pel'!ormaocfl. a good anterne is needed ,

Ea5'I to use prograrrroerb'1he PICl6C64, 16F84. 16FSJ mIClocoibollers ~M~ AI software Choose our very popular dipole kit or the Comet, afactory
.editor,assemtiel', runarx!~ram . as wen as free updales 8'll\l~ on Ram>O"j' \bMl1oad srtel made 5i8 wave cohnear model WTIh 3.4 dB gain. Both .:.''::::::':=
This IS the popular un~ de "" Mictlael Co\oinqton alld featured WI ElectronICS NaN, Septerroer work great With any FM r9Ceiver Of transmitter
1998 Conriectsto 100' pa lei port and includes !fie great IooIIing match ing case, knOO sel and AC fM.100, FMAntenna Kil •••••••••• . ••. . . . . . $39.95 ,6

~ supply Star1 prolJammlng lOOse reaI~ neal mcrocon1ro1lers now ..order your PICPRQ today' FMA-200 Vertical Antenna .•• ••••••••..••• $11 4.95
PIC·1 , P1CPRO PIC ChipProgrammer KiL $59.95 RAMSEY ELECTRONICS, INC. MCW

793 Canning Parkway Victor, NY 1 45641.~;;' ESS
_ ORDfFllNG INFO: SoolislaCko, Guarreed. Eumne b' 10 tlayI.. ,

See our complete catalog and order flOlplN*._ on Of'9Nlb'mb'~_$69S b'lhP-

on-line with our secure server at: prg.~W'd ......-. O'tkn i,nlof $20, dl$3.00,NY -

I t · - 80d 7% Sorry. no COOs.~ onliltI.ldcI 20"lIowww.ramseye ee romes.com b' ....,. or_ (1d:crd ..,~~rreIl>xL

Top quality Japanese Class 'A' ~

CCOarray. OYII" 440 hl~ resolulion, nollhe oil-spec
arrays lhat are b.fld on many ceerceneas. 000' be
boled by !he cheap CMOSsngIe chp cameriIS wtich hiI'Ie
1/2 the resolution, 114 the Iq1t sensiliYily and drawMI"
twie:e !he currentl The blade. & wMe models are also super
IR llnlfa-Red) sensrtiw. Add our in'Iisibie to lhe eye. IR·t
i ~ umifla tor krt to see in the darkl Color camerahas Auto
gain. wMebalance, Back LightC~nsation and OSPI
Ava ilable With Wide·allQle (80") Of superslim Plr.-I'Iole Style
lens,Run on 9VDC, standard 1~l p-p aceo, Use our
transmitters f()( w~eless transmission to TV set , Of add our
18-1 Interlace board kil lor super easydired wire hook·up to
anyVKIeo moo~Of, VCR Of TV wi1h fW~, F~ assem
bled. wi1h pre'wYeo:! connector.
CCDWA·2, B&W CCDtamera. wide-angle lens • .•• •569.95
CCOPK-2, B&W CCO camera. slln fit pin-hoIe IefIs.•569.95
CCOCC-1. Color ceo Camert,1ftde.MgIe lens••• ,$129.95
Ro1. IR IumNtor 0 for B&W cneras .. ••. . . . . . S24.95
18-1. InterIaceBoartl KM ••••••••. . . . . •••• •••$14.95

ImagiIlt tit ful 01 UWog IlIo ai'l:IaIt a IuUed rrjes IIflI3'1, tie local poIice.'IWe depar1rneIt, ham~ or tDw
aboI.t Rallo Mosc:oiIII' or the BBC i'l L.onttn1 NcM magne cloI'9 hi on a MIle radio)OJ tuJ:)<U-seII ' i'l;,lSl iIfI
I!\$_Y These pop.iar ide receM!fS on tltrdSlol' Ci¢lW9 allhe 8dIOn on Ile local twn. aiJaaII, stanWd I'M
bioadcast raQo. sI'IorttiiM! orWiN NalionalTITlIl StaM1td radio barns. PO toe rec::eW t:J}'W" dOot. eacheasy
t) bui11lll1'lSdMl _ has pIenly 01 crystal dear ado t)~..~ or ear;:n...Easyore eoou_'1/
~. fIJI on 9 WQll batll!rY." haw squeIdl~ Iol' s1ut_ and FM bfnacbr;!18(S ... -.Nch has Slb:arrt
er~ Iol' hook-t41 t) 0...- SCA adaplef. The SCA-l wi lInl il Clllmlelc&lree Rl.ISlC and octoer 'ticlden. special
serYlces when co.lU:led klFM~. Add 01.1" snazzy maktr9 case and knob set Iol'!hal smart "iShed led:'
J.R.l. lirband 1OB-136 11Hz Kit .. . . . . . . .. •••••. 529.95 FR-6. &Meter AIHam Band Kl $34.95
HfJlC.l . WWV 10 YHz (crystal controlled) Kil ..••. $34.95 FR-10, 10Meter FII Ham Band Kil. •••••.. ••$34.95
FR-l , F118roadeast Band 88-108 11Hz Kit ••• , •••• $24.95 FR-146, 2Meter RI Ham Band Kit••••••••••S34.95
SR-l. Shortwave 4-11 11Hz Band Kil $29.95 FR-22Q, 220 11Hz AI Ham BnI 0 •••• •••••$34.95
$CA·1$CA Subcarrier Ada til b FII radio S27.95 llaldf Case Set (5 lor whicl'l til .... $1•.95

,
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A Birthday Present very unhappy authors and col
umnists. They hadn't been paid

~ty 78 th birthday is Septem- in ages. So I went 10 the office
bcr third and I' m asking you one weekend to took a look at
for a birthday present . Stop the books - and found that
cringing. it isn 't going to cost while I' d been away most of
you anything. the magazine' s money had

Few magazines last ten years. been spent buying the pub-
much less forty. so when I lisher a lu xury yacht. and thai
started 73 back in 1960. it rnv authors and columnists
never rcally dawned on me thai hadn ' t been paid for almost a
I' d signed up fora lifetime job. year. To keep things going I
Mind you, I' m no t com plain - paid many o f them o ut o f my
ing . What better way to spend a o wn pocket. with the pub-
life time than working in a field Hsher 's and the bookkeeper 's
that's your major b ooby - some- promises that I'd be repaid.
th ing yo u are persona lly inter- When they got to where they
ested in and e njoy? Indeed , this owed me a full year' s pay I was
is just w hat 1 preach in my Se- fi red . That was in January
crt'! Guide to \\t-altll. Build 1960 _ starting off the year in
your career in a field that's fun great shape.
for you instead of seeming like No. I' ve never goncn a
work . A nd what. for a dyed-in- nickel o f that money back fro m
the-wool ham. could po ssib ly CQ.
be mo re fun than publishing a t tried wo rking fo r an ad
ham magazine? agency for a few mo nths, but it

T he first issue o f 73 was the wasn' t :IIlY fun. What I really
Octo ber iss ue. and came out in enjoyed was editing a ham
September 1960,40 years ago. magazine and hel ping to pic-

Well. 1960 was quite a year nccr stuff like SS B. RTTY, and
fo r me . In 1959 I volunteered NBFM .
fo r a free tri p around the wo rld When CQ stopped publish -
o n "O peration World wide.' ing construction articl es and
where Bill Leonard W2S KE went almost 100% to columns.
and I had a fantast ic time mak- I knew hams loved to build . so
ing 20m SS B contacts as we I decided to start 73 and push
flew around the world in an o ld the fun of home b uilding as
unpressunzcd Air Force C-5~ hard as I co uld. Well. that was
( .....hich had been used fo r the the change I made in CQ when
famed Berl in Airli ft) . vis iting t sta rted as the ed ito r in Janu
the ham s in 23 countries. ary 1955. And that formula

At the time I was the ed itor took the mag azi ne from losing
of CQ, but I had my work done abo ut $50.000 a month in
so far ahead that taking off for roday's dolt orenes into the
a couple o f months wasn' t any black within a few months. By
problem. Later tha t year the 1959 it was. mak ing mill ions -
Stare Department a sked me if mo..t o f which went into the
I wou ld represent amate ur ra- publisher' s yacht. He made it a
dio o n the US tea m at the In- company "expense" by invi ting
temational Telccornmunica- the staff for a cruise one day a
tions Union conference in year.
Gene va . T hat' s a lo ng a nd in - I sold o ff most o f my toys -
reresting story. my sea p lane , my Porsche. my

When 1 got back from these boat - and got together just
two trips and got busy co ntact- bare ly eno ugh money to print
ing authors for artic les fo r the the first iss ue of the magazine .
magazine 1 began hearing from And it 's stil l around !
4 73 Amateur Radio toaev » September 2000

1960 was a really busy year.
I helped the ARRL·s. Hudson
Divisio n Convention sell booth
space. fo unded and was the
first sec retary o f Americ an
Mensa. was president of the
Porsc he C lub and put on sev
era l rallies thut no one who
participated in will e ver forget,
and stuff like that.

W hat You Can Do

So he re we are, fo rty years
later. Here we are with over
677,000 licensed hams. 75'k of
whic h do n't subscribe to any
ham magazine . Now. that's a
shame! I can understand the
hams who ente red the hobby
thro ugh the no-code Tech
ticket considering the League
to he thc e nemy, and thus re
fusing to subscribe to QST.
Hey. that's 57% of us right
there! And I can understand
where mallY hams might not be
very interested in contests. and
thu s pass up CQ. H mm. that
leaves 73!

As a b irthday present for me
please get on the air and tcll the
Techs on the repeaters about
73. Then get on the HF band s
and tell tbc ne w Generals w hat
they 're missi ng . If you can
co nvince j ust one more sub
scriber, that wil l be a wonder
ful birthday prese nt. The mag
azine will help make the ir
hobby :I lot mo re fun . T hey ' ll
have a ball try ing the antennas
we publish. and my editorial s
will give them a lot mo re to
talk about than the weathe r.

Six meters is honer ' n a pis
tol. wit h contacts all around
Europe and even Australia.

I' ll keep leavi ng the con test
news to CQ. and the operating
news to QST. I want to help ev
ery ham to ha ve fu n ,..'ith o ur
ham sate lli tes, wi th the red hot
HF band s duri ng this sun spo t

peak, and to try RlTY. S STV.
and packet. Maybe I can even
get some of you to go on a
DXped ition . I g uarantee that
you' II never forge t o ne minute
o f such a trip fo r the re st of
yo ur life .

Amateur rad io offers a life
time of excitement and adven
ture, but on ly if yo u grab the
o pportunities . Like I have . And
still do.

Oh, Canada!

Maybe you saw the TV
expose o n seniors taking bus
trips to Canada to buy their
medications? T he same drugs
are a vailable the re at one half
to o ne third their US prices. so
it makes se nse for people in
our northern tier slates to go to
Ca nada every mo nth or so and
stoc k up on the ir medic ations .

All o f whic h g ive s y o u a
hin t of how thoroughly the
pharmaceutical companies are
screwing us o n drug price s.
Why. they 're al most making as
much pro fit as the ill egal drug
sellers!

Of course, if I could get
these people 10 read my hea lth
g uide and change their life
sty les a b it. they wo uldn' t have
any need for prescription
drugs. B ut since my discover
ie s wo uld g ut the who le medi
ca l industry. it isn 't going to
happen - at least nut soon.

Did you re ad where Amcri
ca n k ids are no w going to Ca
nadian uni versities. where o ur
kids. are getting a higher qual
it)' ed ucation at a fraction o f
US universi ty prices'! -Ho w
about $7 .200 at ~tcGi ll Uni
versi ty in Montreal?

A fe w years ago, wh en I was
researching our university sys
tem. I had to visi t Waterloo

Conrutucd on page 8



Communications Electronics Inc"
Emergency Operations Center

e-mail: cei@usascan.com
www.usascan.com

PO Box 1045. Ann Afbor, Michigan 481 06-1045 USA
For inlormation call 734·996·8888 or FAX 734·663·8888

RELM®R_A TransceiverlSPECIAL
MIg. suggested 1st price $46O.00'Special $284.95
Size: 6-1n" Wide 1 10-314" Deep 1 2-314" High
Ftl!QUI!fJCYCiltw»gtI: 144.00l)..174.000 MHz.

Now_.e'Oelya lll can hMIlleir own REllol two-way trIflS08W"
.-.cl stay n 1CU:tl.-ill IIeir departmef't. n. RELM flHZ56H isa
powerful 25 Wall sca'uing t"~' iS( f .'E!f" IIat is per1eet!Of law
~OftefTIef il ife .-.cl wbIn seilfCIl an:! resaJe agencies. n.
AH256N isIlfO!lIIIl'IlID lor~ 10 sixleef'I cilTer8:'Illrecproes
wif1 sela t ble cress tones on each d1ameI. Also n:uIes
si1lJIax and NPNter capabi~ , scan delay and IimlwJlline._
Bull'" priority scamef is selecIable lrom the sIope-lront panel.
When )'QU ordef the RH256N lrom CEI, you' get a COfTlllele
packagedeal indudi"9 JTicroptlooa, vehicifl roounti rog bfacket,DC
powercords and RELM's two year ijmiled wa rranty.You canalso
use the RH256Nas abase station ~ you orderour 22 alTll12Voll
OC power supply part 'PS16KX IOf $94.95 and $25.00 shipping.
VHF transmitting antama with PL259 alfTl9dor part 'ANTK is
$29.95. Progfluming ilslfllCtiofls part , PI256 is$19,00.

IBuy with confidence I
It'seasy toordef lrorn us- Mail oroers 10: ComnU llca1JOl'lS

EIeclronics nc.,P.O. Box 1045. Am Arbtt. Michigan 48106
USA. Add $20,00 pel wealhar stalDl Of rallo proOOd tor UPS
gWld shippng. handing ard i1surance to fle contilenlaJ
USA I.nIess 0It\efwise staled. Add $13.00~ lor al
accessofieS and p..tlbtiorls. Add $13.00 shippi'lg per an
lema. ForCanada, Puerto Rico, Hawaii, Alasb, Guam, P.O.
Box or APOIfllO delivefy.~ charges are two limes
continental US rates. Michigan residenls alil slale sales tax.
No COD's. Satislaetion guaranleed or return ~em in unused
condaion in origir.al packaging within 61 days fOf retund, less
shipping charges. 10% surchargefornell0 billirog to qual~ied

accounts,All sales ara subjecllo availability ,acceptance and
verif iCation. Prices, tarms and specifications ara subjacl to
change without notice Wa welcome your Discovar, Visa,
Ameriean &pless. t.4aSlerCard. It.4PAC or Eurocard. CaD
anytime 1-8OO-USA-5CAN Of 8lX).872-7226 toordertel-free.
ClI734·996-888S , outside canada orlha USA. FAXanytine,
dial~. Dealer anr3 intemationalllQuries med.
On:ler from CommlSliCabons Electronics Inc. today and save____....t_ ...__ e_ _ ..
For credit card orders call
1-8QO-USA-SCAN

ITrunkTracking Radio I I Radio Scanners I
# o»,-::::t;l\g ",lJ n% :nx~.;':_ 1 _ m J'" AOR82QOO.Awicleband t\aI'ldt..o:l scamerISPEClAL _ ._ _ .$519.95

ISAVE $75 BC245XL.:rl =:~r:a~:===CIAL': ::~::::
I

on coe AOR AR I6BQwideband IlIrdl9kl scanner wi~ chiI'9'Il ,$200.95
s.-. $75 M1e1l you purthast I'OU' BMrtal 2_SXlTtI8rditIcl~ I Baarcat895Xl.T-AI 3OOch.TrunkTracker bas& lICamer ......$194.95
dir~ lrom COrrm.ni:lUlrIIElIcIronic$h:.,PO Ilox l0C5.AmMlof BurUl 7BOXLT R_ yo<n now at1lttp:JIwww.UIUCllru:om

I loll ol8106lJS.'.. TIiIpIlonI oniwI ~ed. Cal l.arouSA.SCAN_1 Bearcat278Cl.T·A lOOdl base AMfWSAME WX .., _. $169.95
MIf'Cal,"". CEl2. TERMS :Good onIr n USA l c.n.dI. ChIr 0IlI Bearcat 248Cl.T·" SO ch.ba$f AMlFMlweahl alert ICIfVI8I S99 95
~.""""" l*~lnd only on~procU:l . ~ -- ~""'T - ... _ _ _ _ _ _ _ _ _ _ _ _ """,rcal...,AL ·A""",~TnncTrackefll llCiMel' _ S269.95

Be l®245XLT A T kT k
lleaIatSp;¢.al 200.-.aNrdleldsportlSCllV* _ $I14.95area - run rae er B8IIcal.$pDltIlUKIlNrdleldspo1:Ul:ar Sl49.95

MIg. suggested is! price $429.95t'CB price 1269.95 BNrcat8OXLT-A3 SO etwnelll\lfdlo!jd IIeIf'I* .$104.95
300 Ctlannels " 10 bInb " Trunk Scanand~ u.ts I$rt:Il OOXLTI·A:JlClwNlIllfdleld IIeIf'I* S19.95
Trunk LockOlll "Trunk OQy ' CloningCa~ BeaIcalIlCT7-ADorm.1cion ll'IOl*stinV $149.95
l ~ Priority ChannelS " Programmtd~ Surd! ICOM ICRll5OO-A2lOU1bnlmrrmri:ili:n. $1 .419.95
Size: 2·1fr Wide .1 1--314" DMp.l" High ICOMPCflllXlO-A2~~ -=-- _ """
J'l'O f ¥1 e-... 1C()I,l1CRJS.A2~ IIlQlivoIf $664.95
n.ooo-54.ooo UHz. 101-174 .-.0-.. -.51' UHz .• lIOH23.P95 wtz.. ICOU R1o.A21ladIIlIl iIldIbiild CllIIlIlU'il:IIioQ~ S289.95
&49 0125-168.995 WtIl.. 894 Oll5-llM,OOO UHz.

Our new Beartal TIl.IiITracll;erBC245X1..T, is the world's
firsl scanner designed to track MoIotda Type l, Type II ,
Hybrid, SMARTNET,PRIVACY PLUS and EOACSillanalog
trurUlg systems onany bard.Now,followUHF Iigh Band.
UHF 800190O MHz trunked public safety and public sewce
systems just as ~ conventional two·way commurkaUons
were used. D.Jr sceme- offers many new benefits soch as
Multl-Track - Track more than onetnritingsystem atalime
andscanCOfflenticnal8t1d tnllkedsystems 8tt!'le sametime.
300 Channels - progrwn one frelJJeflCY into eadl dlanneI.
12 Bands, 10 Banks -11'lCWes 12 bands, 'MIt1 Ailtnlft and
800 MHz. 10 b<ris with 30 charnels each'ale usehJ lor
stomg siriarfrequenc:ies to mairWltaslel"scamngcyde$
ortor stomg althe IreQuen::ies ofa trw*ed ~em. smart
Scanner - Automaticaly' IlfO!1IITl you" BC2<t5X1..T WIll aI
the "~andtnrmg \all; gttq)Storyou"lo:aIareaby
1lCCe$si'lg the Beattatnational database wiIh yootPC,nyou
do ~ have a PC~ use an external modem. TurbO
Search - eceesee the search speed 10 300 steps per
second when moritori'tg lreqJen:y baRt!; wilh 5KHz. slep$.
10 Priority Channels - You canassi!J1 onepriority channel
ineach bar*- Assigning apriority chamel aJows you to keep
track 01 activity on your most important charvlels v.tIile rnorV
to~ other chanoels lor transmissions. Preprogrammed
Service (SVC) Search - Allows you to toggle through
preprog rammed police,lir&lemergency,railroad,aircralt,ma
rine, and weather frequencies. Unique Data Skip - Allows
your $CaMel" 10 skip ISlwanted data eaosrosscos and re
ccces ISlwanled birdies. Memory Backup - n the battery
CQn'llletely discharges or if power is <iscomec1&d, the fre
quencies programmed in yw- scamer are retan&d in
memory.ManualChannel Access- God redly tolfrl
char'r1d. LCD Sack Ughl - An lCD il1t remails on
tor 15 seconds Mltn!he badI il1t key is pressed..
AllIoIight - AWlmaticaly tl.ms ee~ on
IIfhen yootscanner stop6 on alrar6mission. Banery
Save - k1 nwuaI mode. ee BC245X1..Ta.J1cmalt.
caJjy redJces its power reqJiremetts10 e~endtte
battery's dlatge. Attenuator - Reduces the sig
nal s\1efltjh 10 help prevent s9laI overload.The
BC245XLT also wor1ts as a conventional scan
ner.Nowil'seaSflocontiruously momor many
ra<io COfflersations even thCll.91 the message
is switching frequencies. The BC245XlT
comes with AC adapter, one rechargeable
long l~e ni-ead battery pack, beltd ip, flexible
rubber antenna, earphone, RS232C cable,
Tnri< Tracker l requency guide, owner's
manual andone year lrnited unden warranty. Not
compatit*! with AGEIS, ASTAO, ESAS or l TR systems.
Hearmore action onyOU" radioscanner today.CaiCEI today
at 1-8OO-USA·SCANtoorderyou" BC245XlT radio SCMnel".

I WXNHF/CB Radios I
Have fl.n iJ1d use OU" CB. shortwave arw:t CQ'IIfTl9ftia IacIos 10
keep in k:ll.d1 ..th fle worId. lliends arw:t tamiy.
Cobfa 148GTl-A3 SSB CEVSPEcw. . ..._. ._. $11 4.95
Malon HCB40WX hardleId CBMth 10 wealher cIL $69.95
Davis 744OCg.A ~te wea1hef $Ialion •.•_•.•.•.••.•.•. $41 9.95
RElM SI.4V4099W-A 40 walt VHF mobile transceiwf .. $349.95
Uniclen GRANTXL·A sse C8Uobile .....•.•.•~ $124.95
Sangean ATS9Q9.A shortwave~r $229.95
Sangean ATS818CS-A shortwave receiver $199.95
Sangean ATS404-Ashortwave receiver $19,95

-
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Order """"n8 andgetbig ..vlngs
TakeadvantageofCommunicatioos Electronics
special savings when you enter your order di
rectly on the internet. Visjl GEl at http://
www.usascancom, and dO: on·eEI News' to
getyou, b~GEl E·Va~e savilgs.ReseliefS.get
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table, and send the kids through college . Some
probably came to the Dallas conclave expecting
to find some instant solution to their business
worries, and were put off when nothing real ly new
was offered.

The dealers also appearto have another prob
lem, that of finding something in common with
the rest of the ham radio industry.They see them
selves as being on the frontline, having to battle
for their very survival, while distributors, import
ers, magazines, and even the ARRL have some
level of insulation from the problems that they
have to face . Finding some common bond be
tween the dealers and the rest of the industry
will become a paramount issue in the months,
years, and meetings 10 come.

This Dallas gathering also brought with it the
realization that there is a big difference between
the wants, needs, and desires of the ham radio
retail community and the political arm of the
hobby (as represented by the American Radio
Relay League),

Several of those we spoke with say that the
retailers were less than enthusiastic about hav
ing the League as a player. But at the upper lev
els in the ham radio supply chain it is understood
that only by working together can all in ham ra
dio - and this includes radio amateurs like you
and me - hope to prosper. Also, that this pros
perity will eventually reach the retail level if the
dealers can show a bit more patience and wait
for restructuring to take root. Once it does. ham
radio should once again begin to grow, and
everyone will benefit.

The Dallas meeting was hosted by Evelyn
Garrison WS7A, 73Ad Sales Manager, and Gor
don West WB6NOA. These are two names well
known inside and outside the ham radio indus
try. ARRL President Jim Haynie W5JBP, along
with Rosalie Whi te WA1STO and Jennifer Hagy
N1DTY, represented the League,

Thanks to Newsme. Bill Pasternak WA6ITF,
editor.

Restructuring: It Seems
To Be WorkingL _

While it's too soonto know for sure. initial num
bers on restructu ring seem to bode well for ham
radio.

After the firstseven weeks following the imple
mentation of changes in the United States Ama
teur Radio service, statistics compiled by Fred
Maia of the W5YI Report are very encouraging.
According to W5YI there are now 7,490 more
General class license holders than there were
on May 31st of 1999. This is most likeJy due to
pre March 1987 Technician Class hams taking
advantage of a no-test upgrade.

But the big surprise is the number of people
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who have gone to Extra from the various other
license classes. That number is up by an amazing
7,051 ;or a little over 9%.

Not su rprising is the small amount of change
in the area of code-free Tech nician class hams.
Th ey still remain the single largest group in ham
radio at 206 .854, ThaI's 30% of all hams hold
ing an FCC license. But from May 31, 1999, to
May 31st of 2000 their ranks only grew by
1,873.

It's still too early to even conjecture as to
whether or notthis means the codeless entry into
ham radio has lost its appeal. Some believe there
will be another wave of code-free newcomers as
soon as the initial changes brought about by
restructuring begin to settle down.

While it is very early on in the streamlining
process, the figures accumulated between the
April 15th implementation of restructuring and
the May 31st cutoff date of Fred 's report do
seem to show some small but perceptible posi
tive change. If the trend continues, th e year
2000 could be the beginning of a good growth
period for amateur radio here in the USA.

Thanks to Biil Burnett KT4SB, via Newsline .
Bill Pasternak WA6ITF, editor.

Ham Stats: The World
of Amateur Radio

More good news about the number of people
enjoying ham radio, The International Amateur
Radio Union says thai things appear to be looking
up.

How many ham radio operators are there in
the world ? According to the International Ama
teur Radio Union Web site, the actual number of
licensed radio amateurs reached just a fewshort
of three million in 1999 . That's right: We said
three million ,with Japan slili leading the way with
more than 1,296.000 station licenses issued.We
in the United States rank number two at 67,9.864
individual license holders, followed by Thailand
at 141,241. the Republic of Korea at 130,000,
and Germany at 80,336.

And the good news continues, This as IARU
figu res show thatlhe numberof amateur license
holders continues to grow. The IARU says that
the number of amateur operators worldwide
passed the half million mark back in 1969. Thai
doubled in the ten years between 1970 and 1980,
and again inthe decade and a half between 1980
and 1995.

Bul lhere is a downside to all of this, Accord
ing to the IARU, membership of national ama
teur societies shows a quite different trend. It says
that most radio amateurs do not belong to their
respectivenational societies and overall support
of these groups continues 10 decline.

Thanks toDavid Black KB4KCH, via Newsjne.
Bill Pasternak WA6iTF

Scientists Break Speed of
!::!9'-'.ht'----- _

Has Star Trek come true? Can warp speeds
be ach ieved? Warp speeds exceed the speed of
light. Science now says it has happened,

Particle physicistshave shown that light pulses
can be accelerated to up to 300 times their nor
mal velocity of 186.000 miles per second. And
the implications. like the speed, are mind-bog
gling. (Actually. further explanation has specu
lated that some subatomic particles may have
traveled at super/umina speed. but that the en
tire entities of which they might have been part
might have remained sublumina - thus saving
Einstein's es-oecu. - ed.)

One interpretation: Light will arrive at its des
tination almost before it has started its journey.
In effect, it is leaping forward in l ime.

Exact details of the findings remain confiden
tial because they have been submitted 10 Na
ture, the international scientific journal, for review
prior 10 possible publication. (Of course. the re
sults may havebeen available before the experi
ments took place, in which case ... oh, never
mind, - ad.)

The research is already causing controversy
among physicists. What bothers them is that if
light could travel forward in time it could carry
information. This would breach one of the basic
principles in physics - causality, which says that
a cause must come before an effect.

It would also shatter Einstein's theory 01 rela
tivity since it depends in part on the speed of
light being unbreachabre.

Thanks to Graha m Kemp VK4BB. via
Newsfne. Bill Pasternak WA6ITF, editor.

Kids' Words of Wisdom
• Never trust a dog to watch you r food. Patrick,

age 10.
• When you want something expensive, ask

your grandparents. Matthew, 12.
• Never smart off to a teacher whose eyes

and ears are twitching. Andrew, 9.
o Wear a hat when feeding sea gulls, Rocky, 9.
o Sleep in your clothes so YOU'll be dressed in

the morning, Stephanie, 8.
• Never try to hide a piece of broccoli in a

glass of milk, Rosemary. 7.
• Don't flush the john when our dad's in the

shower. l amar. 10.
• Never ask lor anything that costs more than

five dollars when your parents are doing taxes,
Carrol . 9.

• Never bug a pregnant mom. Nicholas, 11.
• Don't ever be too full for dessert. Kelly, 10.

Con tinued on page 6 I
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University (near Toro nto ) to
find a uni versity that was us
ing pe rso na l computers pro
d uctively.

At ~1cGill the freshmen live
o n campus. but the upper
classes me... tly li ve in to wn . It's
like that at Rensselaer. my
alma mater. where they ha ve a
large fre shmen donn quad
rang le and m uch smalle r upper
class dorms nearby for the
gccks. The rest of the fresh are
pledged 10 the fraterniti es.
which have thei r fraternity
houses a ll aro und town. T here
are the Greeks and the Gccks.
My fratern ity. Sigma Ch i.
bought the o ld gove rno r's ma n
sion in the posh section of
lawn . I he lped find the man
sion whe n we decided to mo ve
from an o ld brownstone do wn
town ncar the railroad tracks to
a mo re upscale area .

Okay. ho w co me the same
drugs are a fraction of US
pri ces in Canada? Ho w come
Canadian universities arc able
to ope rate at a fraction of US
universities? The drug situatio n

comes fro m the far more than
cozy FDA-phannaceutical· in
suruncc company relationship.
We 're being screwed. my
fr iends. Systematically fleeced by
three big ind u...tries which have
bo ught the power to screw us
via thei r bribery of o ur con
gressmen. So we pay up or take
a bus to Canada - or read my
Secret Guide 10 Health.

If yo u want to know more
about ho w far American un i
vers ities have skidded in rece nt
yea rs. please read George
Roche' s The Fall of the lvory
Tower. which is re viewed in
my Secret Guide to Wi.wiom
(p. 9). or course, if your young
stcrs or grandc hildren have
learned to read and to actually
understa nd what they' re rcud
ing, my $5 Secret Guide ro
nt'a/tll may save them from
wast ing four (or more years)
and tens o f thousands of your
do ugh . going to college.

~I usic. ~ Iusic

One thing we all e njoy is
music. It's fun and relaxing .
It's a great stre ss red ucer.

It' s a lso . fo r babies. a great

brain de veloper. It significantly
increases their 10. providing
them wi th a brain boost which
will benefit them a ll the re st o f
the ir li vcs. And this boost starts
a lot earlie r than ),ou may
thi nk - d uring pregnancy. The
downside of all this is that the
k id will be a lot smarter than
yo u. a nd always be one step
ahead of you.

What kind of music should
yo u play for little lckcy during
hivhcr nine months of resi
dency? In view of the research
done with bo th plants and ani
mals. where Mo zart produ ced
be tter growth for plants and
more cooperation for animals.
vs. stunted pl ant grow th and
ani ma ls that kill each o ther
whe n e xposed to rock m usk .
I'd go for classical. Like
Strauss (Jo hann Jr. rather than
Richard). Joplin . Beetho ven.
Tchaikovsky' s ballets. and
Mendelssohn. Yeah. Mozart is
o kay. His last four sympho nies
and Eine Kleine Nacmmustk.
are good bets.

Right here in Pctcrtorougf
we have Kindennusik classes
for ne wborn babies to age 7.
where they teach kids to play

instruments. and the o lde r kids
learn to read and com pose
music.

Babies are 'li ke sponges in
tha t the marc things you ex
pose the m to , the faster and
more powerful their brai ns
gro w. Putting them into play
pe ns. shut o ff from exploring
and le arning . pe rmane ntly lim
its their IQ development. T here
arc no second chances when it
comes to buildi ng baby' s brai n
connections. With music , ba
bie s and youngste rs arc ex
posed to a ne w a nd fun bu nch
of things to learn .

It's the same with lang uage.
During the 1-3 year ages ba
h ies brain s are in the language
learning phase . Researc hers
have shown that babies can
learn 10 speak dozens of lan
guages at this age , and to he
able to thi nk in each of them
withou t confusing them. and to
spe ak them witho ut any accent.
This is a brain deve lopme nt
skill that can never he done
la ter on. This business o f try ing
to teach fore ign languages in
high school goes against nature

Continued on page 6 1

ELMERS • VE's • INSTRUCTORS· CLUB GREETERS

Beeome A

HAM AMBASSADOR

The ham industry wants to support your effo rts for ham radio growth with free instructor materials.

• Wall Maps ' Log Books ' Band Plan Charts

• Frequency Charts ' Grid Square Guides

• Discounts on Licensing Materials

• Equipment Discount Program

• Gift Certificates

To request a detailed H am A m bassador Introductory

pac kage . write to :

Gordon West c/o 73 M a ga zi ne 70 H ancock Rd .•

PeterboroughNl-l 03458. Ecmail dcsign73@ao l.com
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A mlcreprccesecr-ccntrolled repeater with full
autcpetch and many versatile dlmf remote

control features at less than you might pay for
I bare bones repeater or controller alonel

Di gital Voice Recorder Opt ion. Allows message up
to 20 sec, to be remotely recorded on the air. Play
back at user request by DTMF command . or as a
period ica l voice id , or both Great for m akin g cl ub
announcem ents! . " .,.,.....,..,." ... only $100

REP';lOOC Econom y Repeater. Real -voice 10, no
dtmf or autopatcf ,. . .. ,.. K it only $795, w&t $1195

REP.200N Repeater. Without controller so you can
use your own ,.., , Kit only $695, w&t $995

COR.3. Inexpensive, flexible COR module with timers,
courtesy beep. audio mixer. .... " . only $49/k lt , $79 wit

CWlD-2. Eprom·controlled m'er." ,. on ly $541klt, $79 wit

OVR-1. Record your own voice up 10 20 sec. For voice
id or playing club announcements ,$59Ikit, $98 wit

COR-4. Complete COR and CWlO all on one board, to
in eprom. Low power CMOS only $99/klt, $149 wit

COR-6. COR w~h real.voice id. l ow power CMOS. non-
volatile memory. . ki t only $99, wit only $149

COR-5. J-lP controller w~h eetc patch . reverse ap, phooe
remote control. lots of DTMF control functions. all on one
board. as used l1 REP-200 Repeater. " ' $379 wit

AP.3. Repeater aulopatdl , reverse auicpatch. phone line
remote ecoiror. Use wilh TO-2. ."" ........... . ..kit $89

TO-2. Four-dlg ~ OTMF decoder/controller. Five talening
on-off functions, toll call restrictor . " .... kit $79, wit $129

TO-4. OTMF controller as above e~cepl one on-off
function and no loll call resmctor.. "" , wit $89

Hamtronlc$ has thtI: world'$. most
c.omptet. line o f modules for
making repeerers. In addition to
exclte-~, pa's, lind: ~elvet'$, we
olflH' the foHowing coatrollef$.

You'll KICK Yourself
If You Build a Repeater

W it hou t Checking Out Our Catalog Fitst !

• kit stili only $1095
• factory assembled stili on ly $1295
50-1>1,143-174,21 3-2'33. (21)-<175 Mit<.
.. FCC tl'P'O ace.",." lor corrrnclti.1l .ervico in 150 & 450 MHz _.

'" !Il_l~and: !IlelKtift
~$~~ rer:llt'vwto
monltw cn"tieal NOM _atner
~as!ll. Good reception
even at distances of 70 miles or
more with su~able antenna. No
cornparisoo W~11 ordinary consumer radios!

Automatic l'llOde provides storm walen. aler1l1g you by
unmuting receiver and providing an output to trip remote
equipment when an aler1 tone is broadcast Crystat
controlled for accuracy; all 7 channels (1624010 162.55).

Buy jusl lhe receiver pcb module in kit form or buy the k~

with an attractive metal cabinet, AC power adapter. and
bUilt-in speaker. Atso available factory wired and tesled.
RWX RcVl" kit, PCB only .. . "...,.."..... ...... $79
RWX RCVl" kit with cabinet, speaker, &ACada.pllll . " .. ".. ",., $99
RWX Revr wiredflested in cabinet with speaker & adapter. ".. $139

--(

- ~).'" - .....~-........_~ " ."

• Minialure MOSFE1 Preamp.
• low noise figure.
• Available for various bands

from 2810 450 MHz.

Exciting new AM
receiver for the

118-137 MHz aircraft band.
• Ideal for monitoring at small airports.
• Allows pilot control of runway lighting.
• High-quality ELT monitor to detect and locate

downed airc raft.
• Dip switch frequency selection.
• Superior sensitivity and se lectivity.
R121 Receiver module wired/tested , ,..$209
R121 Receive r in A87 cabinet , , ,..$299

LOW NOISE RECEIVER PREAMPS

LNY.( } ECONOMY PREAMP ONLY

~~
. . , 29Iw&l

<1<<< ....
,9 e :: PrU"6,(!)~-'

",. ' "@I1iJ1

Get tilPe' "-f~ dte<;:ks
wittlout buying:~ bf
revf , Hear solar activity reports
affecting radio propagation,
Very sensitive and selective
crystal controlled superhet. dedicated to listening to WNV
on 10 MHz. Performance rivals the most expenswe rCI/fS ,

• RWWV Rcvr k~ . PCB only .."... ,..,....,...... ,...".. ,.. ".."..,, $59
• RWWV Rcvr k~ wilhcabl. spkr. '" 12Vdc adapler . . .,.. , ".$89
• RWWV Rcvr wit incabtwith spkl" '" adapler $129

LNG-( } GAAs FET
PREAMP
STil L ONLY $59, w l redltested

Availablefor2B-30.46-56.137-1 52,
152-172,210-230,400-470. and 800-960 MHz bands.

LNP-( } PRESELECTOR ONLY$39Iw&t

• Eliminale inlermod! r-:
• Low noise preamp ,~:jt?BBB'
• Sharp a-secnco filler lu#/: ~-<!>- .
• Available for bands ~ :'@.t'

from 137 10 170 MHz. ""-,,,V'I

Jam the furl. ~ st"klno
ImagM dl....::Uy from the
_theruteHillls l

A very sensilive wideband fm
receiver optimized for NOAA
APT & Russian Meteor weather fax on the 137MHz band,

Covers all 5 satell~e enannels, Scanner circuil & recorder
ccotror alloW you to automatically capture signals as
saiennes pass overhead. even wt1 ile away from home

See product review willi adual satellite piclures in June
t999 QST. along with info on software and antennas,
• R139 Receiver Kit less case . , ,$159
• R139 R&C eiver Kit w~h case and AC power adapter $189
• R139 Receiver wit in case w~h AC power adapter ..,$239
• Inlemal PC Demodulator Board & Imaging Software $288
• Tumstile Anlenna " ,..,..$135
• weather Satell~e Handbook $20

Access au your favorite
closed repeeterst
• Encodes all standard CTCSS
tones wM crystal accuracy and
convenient DIP sw~en selection.

• Decoder can be used to mute receive audo and is
optimized for installation in repeaters to provide closed
access, High pass@ergetsridofannoyingfCl/fbuzz .

• TO.5 CTCSS EncoderlOecoder K~ fIOW only $39
. 10-5 CTCSS EncoderlDecoder Wiredltested...." .......$59

TRANSMITTING &
RECEIVING CONVERTERS

• Transmitting converters for
2M, 432 MHz.

• K~s only $89 vhf or $99 Uhf.
• Power amplifiers up 10 5O'N,

SUBAUDIBLE TONE ENCODER/DECODER WEATHER FAX RECEIVER

VHF & UHF POWER AMPLIFIERS.
output level s from 10W to 100W .... Starting at $99

FM RECEIVERS:
Vel}' sensitive - O.2pV.
Superb s electivi ty, :>100 dB down at 112 kHz, best
available anywhere. nutter-proof squelch.

R3D1 Sy nthesized VHF Receiver; various bands
139-174MHz, 216-226 MHz.
• Kit (lIam _ .,) . .. on ly $139 (TCXO option $40)
• Wiredltested $209

(includes TCXO)

RJ04 Synthesized UHF Receiver: nIt:r :.~••
various bands 40Q.470MHz ;f~~.
• KIt (44l>-<1SO ~.... _ only) ,

100 TCXO . $179 h P :.'~

• Wiredflested...$209 ..,

CRYSTAL CONTROLLED:
• R100 RCVR. For 46-54, 72-76. 140-175, or 216-225
MHz , k it $129, wit $189
• R144 RCVR. like R100. for 2M, with helical
resonator in front end, k it $159, wit $219
• R451 RCVR, for 420-475 MHz. Similar to R100
above. . , ,kit $129, wit $189
• R901 RCVR, 902-928MHz ,..,kit $159, wit $219

FM eXCITERS:
Rated for oonlinuous dUly, 2W continuous dUty output.

1301 Synthesized VHF Ellciter: for various bands
139-174MHz. 216-226 MHz. Dip switch freq , seWng
• Kit (h.... _ . only) •• .$109 (TCXO option $40)
• Wiredltested , incl TCXO...S1 89
1304 Synthesized UHF Ellciter:

varocs bands 400-470 MHz.
• Kit (4411-45O "'m _ only)

incl TCXO ..,$149
• Wlredltested...$189
CRY STA L CONTROLLED:
• TA51 : for6M, 2M, 220 MHz •..., klt $99, wit $169
• TA451: for 420-475 MHz kit $99, wit $169
• TA901 : tOf 902·928 MHz. (O.5Wout) .•......wit $169

No nwd to spend thQtlS.&llt!s on
new trallSCeivet'5 for each bamll

• Convert vh f and uhf s ignals 0 • j
to & from 10M.

• Even if you don~ have a 10M rig, you can pick up
very good used ~mlrs & rcvrs for nexlto nolhing.

• Receiving converters (shown above) available for
various segments of 61.1 . 2M, 220. and 432 MHz.

• Rcvg COnv K~s from $49. wiredJtested units only $99.



Richard Q. Marris G2BZQ
35 Kingswood House
Farnham Road
Slough Sl2 lOA
England

The Cap'n Crunch
LOWFER Loop

This lightweight longwave antenna could become a classic.

II/any readers may ask. "Why a special loop receiving antenna covering just 65 kHz in
the LF spectrum. where there is n othing 10 hear anyway?" Well, there is a vest amount
of activity in the band 130 kHz- 195 kHz (2308- 1538 meters). lt is just 65 kHz wide,
bUI looking st Ihal in good old-fashioned meters, ttie segment is 770 meters wide!

You might be amazed at the amount
of activity to he heard between 130
kHI. and 195 kl-lz, plus period ic
spasms of atmospheric QRN - also

Summariz ing : Wherever you live on
Planet Earth, there is always some
thing heard between 130 kHl and 195
kHz.

A good receiver is required to ge t the
best resu lts, plus a sensitive loop an
tenna with excellen t nulling to remove
or greatly reduce the fiendish atmo
spheric noise and other QRN that often
occ urs. A lso, believe it or not, you
can ofte n experience QRM between
stations. The "Cap'n Crunch" loop
goes a long way towards providing the
necessary antenna faci lities.

Fi~. I illustrates the somewhat un
usual schematic and unu sual ci rcuitry.

A multiturn loop (L) is resonated in
a balanced circuit by a 2-gang x 500 +
500 pF variable capaci tor, with the ad
dition of C I across the winding. C t is
a 130 pF capac itor, ac ross which is
wired a small padding capac itor to
make fina l adj ustment to get the loop
into the 13011 95 kHz spectrum (see
text). T hese capacitors can be ceramic
disc, silver mica. or mica, and the volt
age rating is not important, making it
possible for most to fi nd them in the
junk box. The coaxial feedline is

T he sche matic

C' B
SOOpF

ex
(see textl

C1130 pF

L
MULTI-TURN LOOP

C'A
SOO pF

C

r-3-l00~pf~W~fl-4

5KT

What is there to be heard?

hy "lightweight"? Well .
most LF loops use a stout
and heavy timber frame,

plus a large amount of copper wire.
The resu lt is heavy. In this design, a
lightweight cardboard Irume is used.
which is nearly weightless in itse lf. It
is simple, cheap, and qu ick to con
struct. The one heavy item is a ree l of
copper wire 100 meters (333 fee t)
long.

QRM. It is quite a different ball game
than listening on the HF bands. The
followi ng is some of that activity:

I. The 136 kH7. amateur radio band
(135.5-137.8 kl-lz). which originated
in Europe and is gradually spreading
worldwide.

2. Between 130 kHz. and 160 kHz,
there are many largely unidentified
stra nge-sounding repetitive signals,
many o r which are , no doubt, naviga
tional aids. Some enthus iasts specia l
ize in investigating and identi fying
these signals.

3. The USA-orig inated 1750 meter
LOWFER band (160-1 90 kHz). LOW·
FER stands for Low Frequency Ex
pcrime ntal Radio stations .
~ . A bonus is some of the various

European longwavc high-power AM
broadcast stations . It has been possible
to list at least nine stations between
150 and 195 kHz, of wh ich all but two
share the same hand as the USA-origi
nated LOWFER hand. These stations
provide possihle DX listening for the
North American-based listeners, and
others outside Europe. Conversely, it
means that for European listeners, they
swamp the very low power LOWFER

Fig. J. Schematic. stations in the USA and e lsewhere.
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4.125" 16.125"

looP<,

/'
V FRAME <,

lOOP 11.5"
SUPPORT

'/
~ IRg.41

/ ADHESIVE -----..:::.
~

COAX

8p- SKT

t
~ PlASTIC BOX

/C1A& B
KNOB 7.5" x 5" X 3"

Fig. 2. The assembly.

coupled to the loop with capacitor C I , front, and the coaxial socket at the
which is a 300 pF that can also be rear.
found in the junk box. SKT is a coaxial

Loop frame windingsocket of a convenient type.

Profile The frame used on the prototype was
of negligible-weight thin cardboard

Fig. 2 shows the profile of the final construc tion, made from two breakfast
loop assembly. It consists of a box cereal (hence the Cap'n Crunch) car-
frame (Fig. 3), onto which is wound tons glued together side by side , as
loop "L". The frame is mou nted on an shown in F ig. 3. Each carton was the
inverted plast ic box/base contai ning popular size of approximately 11-112" x
the variable capaci tor C2A+R. on the 8" x 4-1/8". After g luing them together.

,
wind two layers of wide masking tape
around the circumference . The final
dimensions arc 16- 1/8" x 11- 112" x 4
1/8". At this stage. you can apply a coat
of emulsion paint 10 the fuces of the box
frame, to cover the advertising and
logos.

The winding consi sts of a 100-meter
(333-foot) reel of PVC· covered hook
up wire . single core 1/0.6 mm (22
AWO) sheathed PVC to an overall di 
ameter of 1.2 mm. The clcsewou nd
winding should be started a bout 1/4"
from the frame edge. a nd conve niently
ti lls the wid th to about 1/4" from the
other edge. The whole ree l of wire is
used. At the center bottom. S't-long
leads should be left for c utt ing back
and solde ring later. The use of PVC
wire effectively spaces the wi re turns.

Around the outside of the winding.
wind a laye r of PVC insulating tape .

An alternative thin cardboard frame
could be made by cutt ing down larger
cartons. or from cardboard sheets, with
the aid of sc issors . a scalpel . a stapler.
sticky tape. and a tube of adhesive.

For those who pre fer a wood frame.
a simple design is shown in Fig. 3(h).
Using this will. of course. multiply the
overa ll weight of the fina l assembly by
severa l times.

T he boxjbuse unit

T he plasti c box I used was a nu -

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••••••
OX-70TH ••$7-19.00 •

HF and 6 Meters .
--~~~-...,.•••

AMATEUIf RADIO'S VALUE LEADER·
~AI.'NCa

IT· 100
FN HFIL"HF

YOUR FUt L LI~E DEAt ER
FOR

ALI~CO AND YAES U
Performance without compromise....

YAESU
•
•••••••••••••••
: Call for pricing EAST COAST
•• Amateur Radio Inc.
: 314 Schenck s t., North Tonawanda , NY 14120
• TEL: (716) 695-3929 • Orders: (800) 995-1787 D\I.330,IV•• See us on the Web! http ://www.e a s tc oastradio .com $169.00
: VX-5R Open Mon.• Fri. 12-8 EST. MasterCardNisalOiscover KEW Switching
• Tri-Band Handheld Prices subject to change without notice Po wer Supply •
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
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Pig. 3. (a) U IOP f rame and winding, (b) Alternative wooden f rame.

l OOPWINDING
COVERED BY

LAYER OFTAPE
- 4.12S-- »>: 16.12S-

CARTON CARTON

- 11.S-
~

>
[1i
I
Cl
<t-

Ibl
.

1--' <; ./ ~ '<, WIREENDS
ONELAYER

OF MASKING
TAPE 101

.

crownve/freezer box 7-1/2" x 5" x 3" The loop ends arc cut back and con-
(F ig. 2 ). Any similar size of plastic nected to the luning capacitor (F ig. 1).
box would do. The variable capacitor The other wiring should be completed
C2A+B is mounted at the front. A rigid usmg 18- or 2G-gauge tinned copper
500 + 500 pF air-spaced type should wire. All connections should he se-
be used. The coax ial socket (S KT) is curcly soldered. ='0 mechanical joints
mounted in the center of the rear. The should be used.
box IS inverted so that the orig inal NOTE: ex is not connected at this
push-on top now forms the base. stage .

Final assembly Testi ng and operation

Two simple loop supports are re- The loop should be connected. with
quired. made of wood (see Fig. 4). a short length of coaxial fecdlinc. to a
Screw these to the base uni t as shown. good receiver covering the required
so that the loop frame/winding is a frequency range. S tand the loop on a
snug til. nonmetal surface . Next. check the loop

Pierce two holes in the top of the frequency range . You will find that the
box/base . then pass the 8" ends of the LF end is a few kHz higher than re-
loop winding through the holes. The quired. This can he lowered a litt le . as
hox frame is held 111 position hy a requi red. by the addi tion of capacitor
small spot of adhesi ve. as shown in Cx. which on the prototype was a 56 pF
Fig. 2. silver mica in parallel with C I (130 pF).

0.125"

-11- 1 ' .w I
.i, l ' 5"

•
OS OS

T 1-1375"-1 I

Fi/:. 4. l.oop support.

This produces the frequency range re
quired -1 3D-195 kHz.

The tuning capacitor is quoted as
500 + 500 pF. but in practice this is the
manufacturer's nominal va lue . which
may vary by as much as +20 pF from
manufacturer to manufacturer. It may
be necessary to expe riment with the
va lue of ex to compensate for thi s fac
lor; with the adjacent va lues to 56 pF
(Cx) ±. For example . unlike on HF fre
quencies. the addition of. say. 20 pF
has only a minimal effect on the low
frequency end of the tun ing range.

Next. check the nulling on a suitable
carrier (BFO On) around 140 kHz. The
loop. rotated edge-on to this station. \\;11
produce maximum signa l strength. Ro
tating the loop to 90 degrees should
produce 100% nulling. exce pt on the
strongest local sig na l. Similarly, rota
tion of the loop should eliminate or
greatly reduce QRN o f the atm o
spheric and ma n-made types. wh ich
can on occasion be qui te devilish .

T he loop is remarka hly sens itive for
its small size . At my QTH. with a very
sensitive receiver. a preamplifier is not
necessary. In fact. it produces inter
modu lat ion ! Wi th less sensitive rccciv
ers. a preamplifi e r may be needed

Continued on page 58
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Parker R. Cope W2GOM17
8040 E. Tranquil Blvd.
Prescott Valley AZ 86314

Generating SSB
Use this tutorial to better understand - or better build - your next project.

Generating a single sideban d (SSB) signal or, more accurately, a single sideband
suppressed carrier (SSB/ SC) signal, became necessary when SSB became the dominant
comm unications mode in the HF bands. The battle between AM and SSB was won when
the congestion on the bands became in tolerable. While SSB has many advantages over
AM, simplicity is not one of them.

is the bandwidth that can be achieved suppressed. If the modulating frequency
wi th a particular implementation. The is restricted to 300 Hz to 3000 Hz. the
bandwidth for communications is rela- output of the balanced mixer is two

tivc ly broad. about 300 Hz to 3000 Hz. bands of frequenc ies. f +300 Hz to
<

or 10: 1. ( +3<Xx) Hz and f,- 3OO Hz to f
c
- 3<Xx) Hz.

Generating a sing le sideband by fi l- T here fore. to se lect one sidehand rc-
• tering IS the most stra ightforward quires a f ilter tha t cuts off in the inter-

method. It usuall y starts by genera ting val between f,,+300 Hz and t~- 300 Hz ;
a double sideband suppressed carrier that is, an interval that is twice the
(DSBSC) signa l with a balanced lowest modulating frequency.
modulator that produces just the upper Whe n the carrier f is eve n moder-,
and lower sidebands - the carri er ( is atcly high. the fi lter requires extremely

". ' 10 ". ". ". ".
" ~ . ~ .

cn Sl~ 03 'oA. / V . /

'N ,n ' 12 '"
,h1i!10

...
". ". ". ". ".

~ • ~ . •

C21 ~2,2 C\~3

V 'OB• •
021 022 023

d.
Fig. J. An active phase shifter produces 901.0.1 0 of relative phase shift.

S
SB requires only half the band
wid th of AM and doesn't re
quire the transmission of a car

rier. Using only ha lf the ban dwidth
theoreticall y doubles the number of
transmissions tha t can ex ist in a hand.
and e limina ting the ca rrie r go t rid 01
a great pote ntia l for produc ing het
erodynes and interference in the re
ceiver. Eliminati ng the carrier also
reduced the power demand.. of the trans
mitter. Elimi nating the carrier was
good riddance .

Generating an SSB signal is now
commonplace. even though it's com
plex. TIle home-brewer must face these
complexities and make trade-offs in
implementation. cost. and parts avai l
abili ty to accommodate his particular
situation.

The chie f disadvantage in generating
an SS B signa l has been the need for
specia l, and usu all y expensive . com
ponents such as crystal filters or 90°
audio phase shift ing ne tworks. T he ini
tial cost and availabil ity weigh heavily
against the fi lte ring method of generat
ing SSB. Audio phase shift method s
requ ire precision parts for good phase
shift control and sideband suppression.
A side issue of the phase shift method
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Conlinued on page 16

When the outputs of the two mixers
arc summe d, the resu lt is C osta-B). the
lower side band. and the upper side
hand cancels . When the outp uts are
subtrac ted. only the upper sideband.
Cos(a+B). remains .

B cha nnel = Sina x Si nf = Costa- B)
- Co:-.(a+B)

The term Costa-B) is the difference
freque ncy or lower sideba nd. a nd the
te rm Cos(a+B). is the sum freque ncy or
upper sideband. The amplitudes of both
the sum and di fference components
arc proport ional to the term Ea~12 and
ha ve no influence on the freque nc ies
or the phase produced. There fore. the
amplitudes are not identified in the
followina descriptions .

•
In the phasing method o f SSB gen

eration, the modulat ing signal Cosa is
split into lWO channels. O ne channe l is
shined 900 to become Sina (cq 4) . The
local osci llator CosB is also split into
two branc hes of Sinf and Cos lt T he
Cosa sig na l is mixed with the loca l os
cillator Cosf in mixer A to produce an
output ofCosa x Cosf (cq 2). The Sinn
signa l is mi xed with loca l oscillato r
S inO in mi xer B to produce an output
of Sinax SinB(eq 3).

From the trigonometric ide ntities
equations 1 and 3. the outputs of the
two mixers are see n to he :

A channe l = C osa x CosB = Cosfa-B)
+ Costu- B}

E" _ E,E, x 1/2([Cos(a-b) 
Cos(a+l\)]

the prod uct EaSina x F""hS inB. equation
3. to be equa l to:

FiX. J . 90° of phase shift f or 1I single fre
quency is almost trivial.

I
f , t c

,EtN cos P

!.t, ~ 90'

C I

-J ~

Sin (f+900) = Cos !'

(Eq 5)

Cos(f+900) = Sinf
(Eq 4)

Cosa x Cosb _ 112 x [Costa-b) +

Costa-ebj]
(Eq 2 )

Sina x Sinh _ IJ1x [Costa-b) 
Cos(a+h)]

(Eq 3)

Cosa x Sinb = 1/2 x [Sima-b) +
Sin(a+b)]

(Eq 1)

shifter is a better so lution. eve n though
t is sti ll se nsit ive to compone nt

variation.
In the Electronic Filler Design

Handbook by Williams. ac tive all-pass
sections are shoe...n that can produce
90±0. l o of phase shift over a 10:I
bandwidth. A six-section filter with
90±0.1° phase shift. wh ich translates
r uo about 55 dB of sideband suppres

sion. is shown in Fig. I. The parts list
s g ive n in Table 1.

In the phasing method of generating
an SS B signal, sho wn in Fig. 2, the au
dio sig nal is split in to two equal ampli
tude channels se parated by 90° a nd
mixed with quadrature loca l oscilla
tors. T he mixer ou tputs are added to
produce just the lower sideband or
subtracted to produce just the upper
sideband. The 90° phase shifts and am
plitude equa lity arc critical in tha t they
determine the sideband suppression.

The sideband suppress ion is ap
proximately 10 x log(tand/2 ) where d
is the total deviat ion from 90° of both
the audio and the local carrier. A total
error of about 1.1 0 is required for .ro dB
of sideband suppression. Of course ,
the amplitudes of hoth channels mu st
also he equal.

T he trig identit ies used in describing
the various processes arc:

When l W O sine waves E Sina. the,
audio modulating signa l. a nd EbSi nll.
the carrier to he mod ulated. are mixed
or multi pl ied. the result is EaSina x
J;,S inB. Trigonometric identities show
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Computed Standard
Mfr. PIN I .

Name Value value I

"'''''cu . 1000 pF 1000 pF' PFt H
12.21 102G

C1 3.
X",,"

0,01 ).IF 0.01 IIF' PF1 H22,23 1030

I Rll 16 .09 k 16.2 k"
RN550
1622F

1R12

,
1183 k 118 e- RN55D

11 83F .

RN55D
I

R13 51 0.5 k 511 k" 511 3F

R21 55.14 k 54.9 k" RN55D
5429F

R22 23.79 k 23.7 k"
RN55D
2372F

R23 1749k 174 k" RN55D
1743F

' " =2%. " " ±1%. J
Table J. Part! lis t.

high Qs that can only he achieved with
crystals or mechanical f ilters. Crystal
filters typica lly operate at several ~fHl

whi le mechanical filters us ually opcr-
ate below 500 kHz. These fillers arc
moderately expensive and operate at a
fixed frequency. Of course. the fixed
filter frequency can he moved to the
desired frequency In another mixing
step.

Thc home-brewer usua ll y opts for
the phusc shift method of gc ncruring
SS B eve n though generating the audio
90° phase shift is not a simple process.

Earl y on. a n RC latt ice network was
used to obtai n the phase shift. Barker
and Wi lliamson was a commercial
source for a phase shifter. The home-
built phase shifter had limi ted band-
width and was sensitive to component
variation. Now, an active all-pass phase

-•
~. X 9

~.

~,

so-

~.

'- w I '*' ", -•
Pig. 2. Single sideband call be generated
by phase shifting.



MFj 1.8-170 MHz Ana ™

Reads complex impedance . . . Super easy-to-use
New MFJ-259B reads antenna SWR ... Complex RF Impedance: Resistance(R) and
Reactance(X) or Magnitude(Z) and Phase(degrees) ... Coax cable 10ss(dB) ... Coax cable
length and Distance to fault . . . Return Loss . . . Reflection Coefficient . . . Inductance . . •
Capacitance • • • Battery Voltage. LCD digital readout . . . covers 1.8-/70 MHz • . . built-in
frequency counter side-by-side meters . . . Ni-Cad charger circuit • • . battery saver • . .
low battery warning smooth reduction drive tuning • . . and much more!

T'h ' -AI I Mt'J-209.5139.95. Like MFJ-249B but
1 1 e world s most popular SWR tI..... reads SWR only on meter and has no LCD or

analyzer just got incredibly better frequency counrer.
and gives you more value than ever! I\IFJ-Zl98. $99.95. UH F SWR

, . . AnllfJzer™ covers 420-450 MHz. Jack
MFJ-259B giveslOU II complete pic- for external frequency counter. 7Lhx2'j,

lure ofyour antenna s performance. You xzv. Inchcs . Usc two 9 volt batteries or
can read antenna SWR and Complex 110 VAC with MFJ-1312B, $12.9 5. Free
Impedance from 1.8 to 170 MHz. "N" to SO-239 adapter.

You can read Complex Impedance SWR Analyser Accessories
as series resistance and reactance (R+jX) Dip Meier Adapter
or as !"agmtude (Z) and phase {degrees}: !\IFJ-66, $ 19.95. Plug a dip

lou can determine velocity factor, meter coupling coil into your
coax cable loss in dB, length ofcoax and Mf J SWR Analyzer'" and tum it
distance to a short or open in feet into a sensitive and accurate

You can read SWR, return tass and bandswitched d ip meter. Save
reflection coefficient at any frequency tllp e .an~ take th e guesswork. out
sJmultaneou~i1y at a sinele glance. of wmdmg COils. an~ determining

" 1 dOd .. H resonant frequency of tuned crrc uns and Q of
IOU ci!n a so.rea tn uctance m ". coils. Set of two co ils cover 1.&. 170 MHz

and capacJtan.ce In pF at RFfrequencies. depending on your SWR Anaryzer"".
. . Large ea,sy-to:ref'd two line LCD Genuine MFJ Carrying Case

!;£.reen and sJlfe-b}-sui.e meters clearly MFJ-29C, $24.95. Tote
dISplay your ',!fo.rmatwn. . your MFJ.2598 anywhere with

It has built-in-frequency counter, N,- this genuine MFJ custom carrying
Cad charger circutt; battery saver, low case. Has back pocket with sccu-
battery warning and smooth reduction rity cover for carrying dip coi ls,
drive tuning. adaptors and accessories.

Super easy to usel Just set the . l\l ade of special foam-filled
bandswitch and tune the dial- just like Call your fa vorite fabric , the MFJ·29C cushions

Your transceiver. SWR and Complex MFJ-259B blows, deflects scrapes, and protec ts knobs,

I dane di. laved ins lvl dealer for YiJU r $25995 meters and displays from harm.mpe ance are l.~p aJe mstanl') wear it around your waist , over your
•. H e r e ' s wha~ you can do best p rice! shoulder, or cl ip it onto the tower while you

t lnd your antenna s true resonant Ire- MFJ-2598 is a complete ham radio test station work -- the fully-adj ustable webbed-fabric car-
quency. Tn m dipolesand verticals. . I di fi t RF · I rying strap has snap hooks on both ends.

Adj'ust your Yagi quad, loop andother me u mg -- requenc~ coun er, signa gcn- II as 01,., protective window for frequen-
erator, 5'WR Analyzer", RF Resistance and ~.. , •

antennas, change .antenna spacing and height and Reactance Analyzer, Coax Analyzer, Capacitance cy d isplay and cutouts for knobs and connec-
watch SWR, rTslstance and reactance change and Inductance Meter and much more! tors so you .can.use your MFJ SWR AnalyzerT

"

instantly. You II know. exactly what to do by C a ll or w rite for Free Manual Without taking It out of your case. Lookfor
simply watching the d.lsplay. . the MFJ logofor ~enuine authenticity !

. Perfectly tune critical HF mobile anten- I\IFJ's comprehensive instruction manual M t'J-99, 554.1'5. Accessory Package for
J;las.m seconds for super OX. •• Without sub- is packed with useful applications -- all ex- MFJ-2591B/249IB!209. Incl udes genuine
jecung your transceiver to h!gh SWR. plained in simple language you can understand. MFJ-29C carrying case, MFJ-66 dip meter

. Measure your antenna s 2:I S~R band- Take it a n ywhere adapter. MFJ-13 15 110 VAC adapter. Saw SS!
Width on one band, or analyze multiband per- Fully portable, take It anywhere -- remote 'Yew! Tunahle Measurement Filter'"
forrnance over the entire spectnun 1.8-170 M~z! sites, up towers, on DX-pedit ions. It uses 10 ' Ml'J-731 $89.95. Exclusive MFJ

~he~k SWR outside the ham bands with- AA or Ni-Cad batteries (not included) or 110 tunable RF filter allows accurate SWR
out violating FCC rules . . . VAC with MFJ·13 15, $14.95. Its rugged all and impedance measurements 1.8 to 30

, Take the guesswork out of'building and metal cabinet is a compact 4x2x6'/. inches. MHz in presence of strong RF fields.
adjusting matching networks and baluns. H ow good is t he MFJ-259B'! Has virtually no effect on measure-

~ccur~tel)' measure distance to a short or :\lFJ SWR Analyzers" work so good. mcnts. Works with all SWR Analyzers.
open III a fai led coax. Measure length of a roll many antenna manufacturers use them in their MFJ " U tt ,Ph t'" waft'Clnty
orcoax coax loss velocity factor and Impedance. 1 b d th d ti 1· . th H0 1UQ er a\.""m, inductance and capacitance. a an on e pro uc Ion me -- savmg ou- l\IFJ will repair or replace (at our option)

.. sands of dollars in instrumentation costs!
Troubleshoot and measure resonant frequency Used worldwide by professionals everywhere. your MFJ SWR Analvzer'" for one full year.
and approximate Q of traps, stubs, transmission J._ .sra .
lines, RF chokes. tuned circui ts and baluns. More MFJ SWR Ana."68 ".. MF.J ...........

Adjust your antenna tuner for a perfect MFJ-249B, 522.9.95. Like MFJ-.259B, Nearest Dealer .. . 8=4~
I: I match WIthout creanng QRM. but reads SWR. true Impedance magnitude and

And this is only the beginning! The frequency only on LCD. No meters. httpr/rwww.mfjenterprises.com
MFJ-224 MFJ 2 Meter FM SignalAnalyzerTM . I Year Na Mauer W'hat"" warranty >30 da~ money

5159"5 back guarantee (less s1h) on orders from M ~J
.\teasu~ signal strength detect feedline faults, track down hidden transrrut- ME~l\1FJ ENTERPRISES, INC.

over 60 dB range, check and set FM devi- ters, tune transmitters and fillers. Plug in scop.e to Box 494 , Miss. State, MS 39762
arion, measure antenna gain, bcamwidth, analyze modulation wave forms, measure audio dis- (662) 323-5869 · 8-4:30 CST Mon__Fri,
front -to-back ratio, sidelobcs. feedline loss tortion, noise and instantaneous peak deviation. FAX: \662) 323-655 1' Add s/h
i~ dB. Plot field strength pattems~ posi- Covers 143.5 (0.148.5 Mllz. Headphone l'~ck, ~at.- Tech'. r ip: (662) 323:0549
tum antennas, measure preamp gam, tery check function. Uses 9V battery, 4x hx61. m. !'rOc", . nd sp«,f","'"",'."b;<ct lnclwlE:"_ (c ) ] QOO /.IFJ £.,,,,1"'''''' '''''

More hams use MFJ SWR Analyzers'" than any others in the world!
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Examination Test
Q uestions & Answers

D mi xer = Si na x CosB = Sin(a+B) +
5in(0-6)

C mi xer = Cosa x CosB ::: Cos(a+B)
+ Cosfu-B)

An exact 90° phase shift for the local
oscillators can be obtained digitally
with a dual D fl ip-flop as shown in
Fig. 4. In the D flip-flop. the data on
the D input is transfe rred to the Q out
put on the transition of the clock.
The refore. quadrature signals are pro
duced whe n both flip- flops are clocked
simultaneously and the not-Q output
of one is fed to the D input of the other.
The two Q outputs are separated by
exactly 90°. but in the process the
clock is d ivided by four.

T he maximum clock frequency de
pends on the fl ip-flops used. For ex
ample. the C D4013 CMOS ICs can be
clocked up to 3.5 MH z when operated
from 5 V, or 12 MHz when operated
from 15 V. When opera ted with a 12 V
supply. quadrature local oscill ators up
to 3 MHz can be produced. The digital
scheme is esse ntially indepe nde nt of
frequency and is dead-on 90°. The fact
that the output is a sq ua re wave has
no influence on the mixing. but does
dete rmine the harmonics and thei r
amp litudes present in the output.

An act ive audio phase shifte r with
its close tolerance pacts can he avoided
by the mixing sche me shown in Fig. S.
The audio signa l Cosa is applied si
multaneously to two mixers C and D
wh ich mix the aud io with quadrature
local oscillators SinB a nd CosB. From
the trigonometric identi ties of equa·
lions I and 2, the outputs of mixer C
and D are :

-.,~

,

••
_.

c

_.

Fig. 4. Exact ly 90 ° of phase shift can be produced digitally.

Generating SSB
contlnuedjrompage 14

Obtaining an approximate 90° phase
shift for a fixed local oscillator fre
quency is straightforward. but obtaini ng
exactly 9()0 requires a bit of component
adj ustme nt a nd accurate measurement.
Quadrature loca l oscilla tors can be
produced with Rs and Cs as shown in
Fig. 3. For example. plus and minus
45° phase shifts arc obtained with
simple low-pass and high-pass RC fil
ters . The low-pass filter has a phase
shift of -45° whe n R = X . The phase
shift for the high-pass filter is +45°
when R = X" The relative phase shift
then is 90°;

While the RC phase shifter for the
local oscillators is simple in concept,
the devil is in the details. The output
voltage of each filter is 0.707 X

E;nL +450 only when X. is exactly
equal to R. Unfortuna tely the toler
ances of the R and C aren ' t zero, and
5% parts can produce a phase error as
grea t as B O, which limits the sideband
suppression to some 30 dB even when
the audio phase sh ift is exactly 90°.
Therefore, R must be adjusted to make
R=X a"dE =0.707xE

C 'lOll in'

O nly

$9.95
Plus $3.50 S& H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237
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•

Visit our Web Site for latest
Catalog pricing and Specials:

http://www.rfparts.com

E-MAil: rfp@rfparts.com
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ORDER LINE · TECHHELP. DELIVERYINFO.
760-744..Q700

ORDERS ONLY
1-800-RF-PARTS • 1-800-737-2787

The exact questions, multiple choices
and an swers for the Technician Class,

General Class, and Exira Class

l'!Oao"piierator 's license.

"" 30
RF PARTS HAS IT! '~~'''.

Complete inventory for servicing
Amateur; Marine, and Commercial

Communications Equipment.
• Transmitting Tubes & Sockets
• RF Power Transistors
• VHFIIJHF RF Power Modules
• Low Noise RF FETs
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Se Habla Espanol • We E..port

Fig. 5. Wideband phase shift can be pro
duced by mixing.
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10 for 512.50 eac h
100 for 510.00 each

P1ug-in-wall regulated
sWllchlng power StWY, 't;--~
Ideal 101' cameras,
scanners. cee phones,
computers or any
oevces sensitive to
powe r nuetualioos,
Input 100 · 240 vee.
6 fool output cord has a
coax DC power plug
(2.1mm H:I. 5,5mm od). Tip
posmve. Fernte snap-bead 10'
EMI soopressco. Ccrroact. 323" x 2.23' x
1.38' UL. CSA, C Eo CAT " PS·1225

12 VDC 2.5 Amp
Switching Adaptor
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Fig. 6. An MCJ.l96 mixer can operate f rom DC 10 VHF.

I 40 RPM 115 Vee Motor I

+5 V

lOOK ;;; O.l~F MAX 7400•
,, 0 I

, VOO
7

IN SHTON ,
0.01 ~F OUT ,

lOOK 8 CDM
CLK Vss OFFSET

100 pF 0.1 JJF

3 Outlet Lighter Cord wi
Battery Monitor

Cramer Co /f 105VA150- E
40 RPM, 115 Vac gea r motor.
1.83" oerreter x 1.18" body,
Mounting ears on 2.1" centers.
0.25" diameter x 1' 1009 shaft.
Prepped WIth a 1.25' long pin
lhrough ire hole in the drive
shaft. PIn is removable.
4' 1ong pogla,lleads. Ul. CSA,
CAT " ACM-108

Three foot cord with LED
lighted. fused. 1 0Amp~ ••"...~
plug al one end and '" /' M A " 
three outlet jacks at ,1... M~' -'

oeer end. Jadl , ~ r;;; ~D~J/
assemhly has red , " ./.' :;
yellow and green LEOs t~ ~~
inckate batteIY condrtlOn. ~
Can be mou'Ited via mounting ears (<4.T cen
lers) or double·SIded tape (ncluded). Mounting
ears lold out 01 way if nol in use. 375
CAT " CLP-44 $ eac h

Continued on page 18

A mixer = Costa-B) x Cosw, 
Cos(a- 6- w,) + Cos(a- B+w)

Adding the outputs of mixer A and
mixer B results in Cos(a-B-w ), with,
Cos(a-B+w

c
) suppressed . Recall that

B mixer = Sin(a- B) x Sinw, 
Cos(a-6-w) - Cos(a- B+wc>

20K

The outputs are In quadrature.
Sima- B) and Cost a- B) can he used in
the phase shift method of ge nerating
single sideband shown in Fig. 2.

When the difference outputs of mix
ers C and D arc appl ied to mixers A
and B of Fig. 2 and mixed with
quadrature local oscillators Cosw~ and
Sinw the outputs of mixers A and B'.
arc:

Fig. 7. The SCF is driven with a CMOS clock oscillator.
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Generating 88B
conlinuedftom page J7

According to Maxim 's designer,
phase tracki ng is not a tested param
eter. but the design is expected to pro
duce lot-to-lot tracking of much better
than 1°. The ripple in the passband is
less than 0.3 dB and is also the same
from lot to lot.

The com er frequency (3 dB point) of
the MAX7400 SCF is 11100 of the
clock frequency. T herefore a comer
frequency of 3 kHz requires a 300 kHz
clock with a duty cycle of 40% to
60%. O f course, for frequency track
ing, the SC Fs must be dri ven with the
same clock. A separate oscillator.
made with a C()4.().t9, U I in Fig. 7,
provides the squarewave clock for all
the fi hers.

The frequency o f the clock osci llator
is about 1/1.39RC. Therefore, produc
ing a 300 kHz clock requires an RC of
2.4 x JO.h. A 100 ± 5% pF capacitor
and a 10k pot in series with a 20k±5%
fixed resistance can se t the clock for
exactly 300 kHz.

While the maximum audio frequency
is assumed to be 3 kf-iz, it is not guaran
teed . A filter located between the mi
crophone and the modulator can
ensure that there are no frequencies
above 3 kHz. This need to restrict the
bandwidth is applicable to any method
of SSB generation. T he input filter
need not be exotic - it can be passive
or acti ve - but the MAX7400 seems
to be a good choice.

The MAX7400 can be ordered from
Digi-Key, 701 Brooks Ave. South,
Thief River Falls, MN 6570 J.1J677;
phnne: J (800) 344-4539.

The phase shift method of generat
ing SSB eliminates expensive and dif
ficult-to-obtain filters, but at the
expense of precision audio phase
shifters . T he mixing scheme fo r gen
erating quadrature audio s ignals
eve n avoids the audio ph ase shifter.
While the mix ing sche me doesn 't re
quire preci sion parts, it docs require
a pair o f filte r ICs and mixers . A ll in
all , the mixi ng scheme seems a rea
sonablc trade-off that should be con
sidered for your next home-bre wed
transmitter. For what it's worth,
baseband signals greater than 3 kHz
can be accommodated without ex tra
elTort. I!l

l-'b<dOul tloor~:"~·~ tM Tho "of>.
lOSS OlSB I8trm(;COloIfl\..~Y .._e-
n s sea s.-.""-V lJ:!6) __
_T. -fn ..'n_.... ~ __

CAll TOll FREE: ~800·JAN-XTAL
Quality Crysials

and Oscillators for:
AMATEUR BANOS ·CB·MA.RINE YHF

SCANNERS · MICROPROCESSORS' PAGERS
P.O. Box 60017. For1 MyMs, FloridI33906

:;:;a (941)936-2391 .

NEW CATALOG

a-8 is the lower sideband of the mi xers
C and D.

There is no restriction on the fre
quency of a, 8, or w . However, from a

<
practical standpoint Bshould be as low
as possible to simplify fi ltering. To
that end, the local oscillators Cosf and
SinB arc made equal to the maximum
audio frequency, 3 kHz. The outputs of
mi xers C and D then are each two
bands of frequencies 0 to 2700 Hz and
3300 Hz to 6O(X) Hz in quadrature . The
difference frequency, 0 to 2700 Hz,
can be selected with a low-pass filter
for use in the phase shift method of
SSB generation.

To ease the filter requirements, mi x
ers C and D should have outputs that
are free of the inputs a and B. Eliminat
ing these inputs is critical because they
have frequency components that are
the same as the desired (difference)
output and cannot be removed by fi l
tering. A solution is at hand: a double
balanced mixer has an output that is
free of the two inputs a and 8.

Double balanced mi xers such as
Mini-Ci rcuit's used at IF and RF arc

inappropriate here because the induc
tances of their internal transformers
are too small for the audio frequencies.
However. Motorola makes a double
balanced Ie mixer. the MC 1496. that
operates from DC to VHF and sup
presses both the audio input Cosa and
the carrier input CosB by more than
50 dB when the inputs arc between
60 mVnn. and 500 mVrm, '

The inputs to the mixer can he either
different ial (push-pull) or single-ended.
Sing le-ended drive is simpler but re
quires bypassing of the undriven input.
The coupling and bypass capacitors
should be sized according to the fre
q uencies involved: 10 J.lF for audio
and 3 kH z carriers and 0 .0 JIlF fo r
carriers above a few hundred kHz. The
outputs arc push-pull and a I kil
center-tapped audio transfonncr is de
sired for the low frequency mi xers .
The mixers A and B operate at RF, and
an RF transformer is required. Single
ended drive with a sing le + 12 volt
supply is shown in Fig. 6.

The mixer is avai lable in either a 10
pin 603 case. similar to a TO-5 , or a
14-pin DIP. The pin numbers shown in
the drawing are for an MC I496G
metal case. The pinouts for the

---------- - ---i MCJ496P I-t-pin DIP and MCJ496G
metal can are different.

The low-pass filters on the output of
mixers C and D must reject the upper
sidehand and any residual local oscil
lator in the output and have the same
relati ve phase shifts. That is, the filters
must pass 0 to 2700 Hz and reject
3000 Hz and above. The ahsolute
phase shift through the filters is not
important but the relative phase shifts
of the filt ers must be equal.

The low-pass filter can be either ac
tive or passive. An active filter is the
most practical. A switched capacitor
filter (SCF) IC, such as the
MAX7400cPA shown in Fig, 7, is
available from Maxim Integrated
Products. The IC is described as an 8th
order elliptical SCF IC in an 8-pi n DIP
package that operates with a +5 volt
supply and draws less than 3.5 rnA.
The IC offers all of the required fea
tures : high attenuation rates, close
tracking of phase and insertion loss.
The maximum input voltage should be
restricted to ahout 4 Vpp'
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Gordon West WB6NOA
Radio School Inc.
241 4 College Drive
Costa Mesa CA 92626

Ham Ambassadors
Will you help capture the would-be hams that could slip away ?

Amateur radio instructors and volunteer examiners are one of the most important
links for the conlin ued growth of our amateur radio service. These volumeers arc
many limes th e first contact a prospective ham encounters. an d it is important to th e
growth of our hobby and service to supply our "first contacts" with th e right "selling
tools" that won 'I let a prospective ham fall through the cracks and somehow not take
th e exams and get licensed.

kne w where the e xamination was to be
g iven . and what to bring 10 the exam
location. Shc really made rnc feel I was
importa nt during my fi rst steps of get
t ing the ham license:' adds the doctor.

I call these outgoi ng positive fi rst
contact me n and women "Ham Am
bassadors. " Almost e very club has
one. and a lmost e very VE team has
one. and a nyone spendi ng a lot of their

'-:7.:-~,. (
' /1"1' /i li - ; ,.
/ I /J!dI Ii Lol l""

member w ho might gi ve me some en
thu siasm for ham rad io in an RV," adds
the doctor. Ultimate ly, he ca lls an 800
VEC listing and locates the phone num
her of a nearby accred ited volunteer
cxanuner,

" I ca lled the vo lunteer exami ner. and
she co uld n' t have been nicer - she
we nt out of her way to doubl e-check
that I had the right study materials .

rillito A . Manufacturers offer free bll~IlJ charts IIlId world maps to instructors teaching
ham classes.

c are losing more tha n the
few who make it ! Need
more proof? Consider this

- estimate the num ber of Now You 're
Talking ARRL books so ld to prospec
tive hams. and add in the thousands of
hooks Tec hnician class Element 2 so ld
at over 7,000 Radi o Shack store s in the
country. Now add in a ll of the com
hined hook s so ld at dealer a nd d is
tri butor levels. and then factor in a ll o f
the entry-level computer courses so ld
to prospec tive hams.

Now look at lice nsing fi gures. and
chances are fur every 20 or 30 entry
le vel book s so ld . only one ne w ham
emerges. Eve r wonder where the other
29 went?

"So I stan reading the new Element 2
Technician cle..s hook. and I decide it
might he fun to learn more about ham ra
d io activities. I go into the local ham ra
d io store. and the sa les man is busy on
the phone and directs me to go look on
the bulletin board for a ham club." com
rrcnts a retired medical doctor. wish ing
to add ham radio as a new hobby for
when he and his wife go RVing.

"The re is no phone number fur the
club nearby, so I show up at their
meeting unannou nced , and I ne ver re
ally made contact wi th a ham club

73 Amateur Radio Today · September 2000 19



Photo n . Manufacturers all indicate they are llappy 10 support Ham Ambassador in
structors and examiners.

Photo C. Author We,H (L), training a /l e I\' instructor Ham Ambassador at a first-ever
video conference ham class.
20 73 Amateur Radio Today · September 2000

Manufact urers like ICO.M America.
Ke nwood Corporation. Yaesu. AD!.
Alinco. and severa l other amate ur ra
dio manufacturers all indicate they want
to do more for the Ham Ambassador
who is making our amateur radio serv ice

!:l'Ow.
" Every year we produce thousands

of do llars o f hand charts. log books. wall
maps. pens and pencils. grid sq uare
maps. and license ho lders to he g iven
out free to licensed hams and prospec
tive stude nts," co mme nts an industry
repre sentati ve at a recent meeting in
Dallas. Te xas .

"Getting these materials into the
hands of the Ham Ambassador is a
problem - how do we know at a
hamfesr who is teach ing a cl ass for
100 students. or who is looki ng for 100
wa ll maps to paper the inside o f their
shack ," adds the industry rcpresenta
rive . "A nd ho w many time s have we
been asked to donate or sell at a s teep
discount equipment for usc in the class
room. o nly to find out the class ne ver
occurred and the equipment was never
returned ," com ments a nothe r indust ry
rcprcsc mative .

"As an indu stry, \....e have materials
and deals a vailable for those that are
making the amateur service grow,
What we need is a sing le point o f con
tact to q uali fy and reward those vo lun
teer Ham Ambassadors who arc rea lly
p roduci ng results," adds yet another
industry rep.

Equipment and accessory manufac
turers don ' t have the time to coordi
nate th is program. but they do have in
place eq uipment programs to offer di s
counts to those in the business of ama
teur rad io. Manufact urers will o ffer
dealer employee d iscounts beyond nor
mal dea ler discounts. They may a lso
authorize dealers to sell a piece of equip
me nt at dea ler cost and spiff that dealer
for the accommodation sale to someone
special in the indust ry. And that so me
one spec ia l would be yo u, the elmer,
instructor, VE. or Ham Ambassador

Both the League as we ll as W5YI may
also offer instructors a small di scount
on books a nd computer programs.

We are not doing enough for our
Ham Ambassadors!

classes in schoo ls, cl ubs. at the Re d
C ross, and arc sometimes re nt ing fa
ci lities o n their ow n. They may receive
a d isti ncti ve A RRL instructor 's name
badge. a nd rece ive the instructor' s
newsletter that comes out se vera l times
a year. T hey migh t a lso be o n an E
mail co nnec tion to the League .

The W5YI Group has found many of
its accredited volunteer exa mi ners are
a lso instructo rs. and they offer an in
s tructor patch for those who request it .

ow n perso nal time teach ing a ham
cl ass for free has defi nite ly q ualified
themselves as a Ham Ambassador:
These men and women haw the skill
to see new prospecti ve hams find a lo
cal radio cl ub. feci welcome withi n the
club. see them to the exam sess io n. and
fina lly wa tc h them make the ir firs t
transmissio n o ver the airwa ve s.

The American Radio Relay League
has the largest database of active instruc
tors. These instructors are teaching
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•

At the dealer leve l. store managers
arc always on the lookout for an y spe
cial VE or ham instruc tor that will be
contri buting success to beginners
wanting to get licensed and enter our
hobby by acquiring equipment.

" If I have an instructor who is really
turni ng out the numbers, you could be
assured I will take care of them when
they need a demo rad io ," comments
one Midwest dealer.

"We have a VE team that travel s sev
eral hundred miles a year giving exams
in remote parts of our state , and you
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Say you saw it in 73!

Technician and General Class Instructor Homework.

No, this is not homework for you, the instructor, but rather pre-study
homework for your students before each class session.

It 's much easier teaching a ham class when the stude nts have pre-read the
chapter you are going over in either Technician class or General class study.
Same thing with the code - having the students somewhat familiar with
some of the new code characters makes it easier for you in the classroom.

Home study questi ons and answers are now available for our Technician
Element 2 and Genera l class Element 3 West textbooks . The open book ex
ercises are to be completed by your stude nts before they come to the class.
T he questions in the homework are phra sed in an upbeat man ner in order
to take the edge off of having to come to class and pass a test. Rather,
they are a fun way to ge t the students reading the hook, looking up specific
page numbers to find answers, and filli ng in the ir answers in the home study
workbook.

On the back side of each page arc lines for code copy. J ust lines - and
plenty of them. On the Gordon West 6-tape code course, we make it clear
that the code copy should be kept in a continuous page-by-page book. This
wi ll allow the stude nts to sec thei r CW progress , and it al so allows for
the instructor to see exac tly where the stude nts are on the code tapes.

The stude nts write down their pract ice on the back side of each home
study page . This way the code will not get lost as part of the overall pre
study homework book. When the stude nts come to class, everything is in
one nice, neat package .

Soon there will he the additional page-by-page demonstration guide par
alleli ng every page or the Gordon West textbook. In structors who teach one
sub-c lement an evening will see exactly what items they may wish to bri ng
to class to better describe the components found in that sub-element. There
will also be a resource guide on how to contact the ARRL for instructor
color 35mm slides. ARRL overhead transparencies, and a list of ARRL
video tapes for instructor loan.

The instructor 's guide will also contain information on where to order ad
ditiona l reference materia ls for the students to purchase. Th is could incl ude
the ARRL Amenna Hook, the ARTSCI Repeater Map Book. ARRL RF Expo
sure book, Master Publishing Basic Electronics book, and for those students
planning on going for Extra class, the West GROL Licensing Guide.

The instructor gu ide will a lso recommend specific class sessions to giv·e
out some of the free manufacturer frequency guides, band plan guides, and
world charts . This way you give out your classroom materials in order of
their appearance in the text.

who is helping our amateur radi o se r
vice grow.

But agai n, the industry comes back
with the statement, "But who will handle
the program to get these free trai ning
materials and equipment di scounts to
the people really contributing to the
growth of our hobby?"

The potential for amateur recruitment
is great with this program.



instructor on to a loca l dealer and work
the discount through the dea ler. Most
dealers wou ld see the value of supply
ing tex tbooks to stude nts d iscounted
through the instructor by knovving the
instructor is goi ng to refer those stu
dents had to the dea ler when it comes
time to buy the equipme nt. If dealers
take good care of the instructor 's
needs. including classroom demo equip
ment. ma ny of the equipme nt sales
wi ll probably come back to that same
dealer because of his or her support.
The savvy dealer would a lso include
their company brochure in each hook
sold to the instructor.

At the VE level. colorful. large .
band-plan cha rts showing frequency
allocations may soon be in high de 
ma nd. This author has form ally recom
mended to the National Counc il of
Volunteer Exam Coordinators (~CVEC)

that they expand ,..'hat is now ava ilable
at the lest location for re fe rence duri ng
the actua l exam. Did you know that
NCVEC approved the use of the O hms
Law ci rcle on written exams? Why not
include one of the manu facturer's band
plan charts to allow the students to
look up frequency segme nts during
test tak ing? This wou ld a llow instruc
tors to spend more time on showing
students how to use these band plan

Photo F. Gordon \test s Study Guide fo r
General Class. a ile of tile three books ill
GOrdOIl S series.of free manufacturer trai ning materials

that they could hring in for their up
coming class . A single $3.20 priority
mai l stamp could handle up to 2
pounds of train in g. aids. A collection of
these materials from many manufac
turers would he available on a single
order form. so getti ng maps. log
hooks. frequency charts. and VHF
hand plans is like one-stop shopping:
- the only cost is a single priori ty
mai l stamp.

Instructor Ham Ambassadors could
also bring in textbooks at up to 40 per
cent off. or the tex tbook supplier could
forward the name and ca ll sign of the

Step I in the Ham Ambassador pro
gram is to identify those active hams
who are mak ing things happen in the ir
area. \Vc could then identify the ir "tcr
ritory" and hcgin passing lead ... to them
that we migh t get from. let 's say. a
sma ll ad in an RY. an aviation. a camp
ing. or marine publication . T his Ham
Ambassador wou ld also receive a list

T he plan

may he assured those VE team members
wil l he well taken care of because they
are helping our service grow." adds an
other southca...t store manager.

Plwto E. Mororrycle mobile ham is a great class demo.' This system hasfuJI APRS capability.:
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1'110((1 D. Am/lin West working witn handi hams and recruiting II/Ore Ham Ambassadors.
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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 will fit in a card fire
on your desk.

We offer a batteryoperated hand
held viewer for $150, and a desk
model for $260. Libraries have
these readers.

The collection of microfiche, is
availableas an entire set, (no partial
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LOW PROALE HFANTENNAS
T1Lt T REALl.)' WORK!

~Work the World Without Wortilll: Up the NClghborhood*

•

strong program will seal in the gaps
when people get the book and don' t
follow through on obtaining the license.

If you are teaching or testing in the
amateur service, or if you are just one
of those cl ub good guys that everyone
is turning new prospecti ve hams onto,
let me hear from you so I can immcdi
ately begin sending you my big collec
tion of manufacturer free coupons.
charts . band plans. and VHF/UHF grid
square guides. Describe your activities.
name your "selli ng territory," and let's
see what I can do to get you the matcri
a ls to make your efforts even more
powerful than they are right now. fa

" . '

~""' ,,"~"-'-'-.c..L__'h,_~

Photo G. Kills and C\V lire a perfect match - Wesl issues WI Element I esc£.

charts as opposed 10 simply role
memorizing the frequ ency limits.
These charts would especially be help
ful on those questions dealing with
"gentlemen's agreement" that may not
be found in Part 97. Si nce many ac
credited volunteer examiners are also
amateur instruc tors. these charts and
tables would certainly be of use in the
classroom. if not tbc exam sess ion.

The well-structured Ham Ambassa
dor program may seem an impossible
task to organize. yet the amateur radio
service needs it more than ever. We
need to up the number of sales we are
presently getting from leads, and a

Ptuuo II. IIams who help reach Red Cross classes could become lIam Ambassadors.
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Jim Kocsis WA9PYH
531 80 Flicker Lane
South Bend IN 46637

School's In!
Go 0 11 a "lecture circuit" to the local sc!lool- and promote your favorite

technical hobby.

This article tells of a presentation I gave to my daughter's grade school class. The
topic? My Iuvorite, of course - weather satellites! lVe all remember rh.1r twinge you get
in your stomach when you have to speak in front of the class, but this rime it was different!
I had this burning desire to tel! these kids aboul an exciring hobby, while «t the same
tim e not boring them 10 death ; hopefully, I would be leaching them som ething and
ultimately getting them gen uinely interes ted in doing more research on their own.

Photo A , Here. the author expla ins a diagram of 11011' the 1I"m'es bounce off the dish sur
face and focus ;1110 the [eedhorn. To the righ t. OI l the board, is the formula for a para·
bolic. ami a I'lor of ril e f ormula. (Both photos by author 's wife, Y\'OI I1U'.J
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M
y presentation wax done us
ing: my scmiportablc. home
made -i-foot di sh. downcon

vcrtcr. VHF scanner. and PC. I digitized
several pictures live. and showed them
some pictures I had taken previously.

T he plan

Preparation is the most important part.
You must have a very well ordered

outline of what you want to cover and
how to presen t it. At the same time.
you must he able to hold the attention
ofthe class. I spcru lO [0 15 minutes at
a lime over several days deciding what
wou ld be interesting and important [0

discuss. My out li ne is shown in
Sidebar A,

Notice that there arc times shown for
each section. Est imate how much time

each sec tion of your presentation will
take. thcn tota l up the time s, Limit the
amount of time for the total presenta
tion based on the age group you' ll he
addressing. Younger children have a
shorte r atte ntion span, and the topics
should have a high "wow" factor,
Older children have longer uucntion
spans, so you can del ve deeper into
each topic , After you have the out line
finished. contact the teacher and ask if
they would he inte rested in hav ing
you do a presentation on your spec ia l
topi c , If the answer is "no," I' ll he very
surprised! Everyone needs a little
break in their rout ine workday - in
cluding teachers. After you get a "go
ahead ," give the teacher a copy of your
outline. Thcn ask the teacher if there
arc any suggest ions or change s to your
outline , Tel l the teacher that you will
need to check out your equi pmen t
before they ever mention to the stu
dents that tomorrow (nex t week , ctc.)
they \...·jll he ha ving a presentation on
your spec ia l topic. You don 't want to
tell the class that something will hap
pen and then have to hack out because
of interference. etc.! Such things as
high-powered radio services ncar the
school, noi sy power lines , etc" can



Sidebar A: Presentation Outline

I . Do one picture to start out. Dcrnonstrnte what sig nal/pictu re "so unds" like . In trod uction - 10 mi nutes.

2 . Has been one of my Favorite hobbies for 15 years. Info fro m hooks. maga zines. Internet .

3. Pictures are free - no sc rambling.

4. Satellite rypcs/orhi ts/namcs/faunc hing count ries. W hy do the sa te llites stay up there? - 10 mi nutes.
a . Geosynchrono us - orbit time is exac tly 24 ho urs, so it appears to stand still. stra ight above eq uator; size is about

10 feel in d iameter and 6 feel high. S peed of orbit is 7.000 mph. is in a park ing space ubou r 30n milc s on a side. fuel to
reposition. cost is S80 million each. Can 't fix if fuel runs out since it is so far out even the Space Sbun lc can' t go that far.

b. Orbit forces - gravity = ce ntrifug al force .
c. How an image is sca nned: one line every 1/.... o f a second x 2....0 seconds (-I minutes per picture ).
d . Usc g lobe and sma ll object It) show relative size or orbit and Earth . 22.500 miles up vs. 450 miles up.
e . Polar orbiting~ go over North and South Po les. much faster orbi t, every 140 minutes, much closer, much better view

plus can view poles when geosynchronous cannot. Size is about 10 feet long and 3 feet square. Speed of orbit is 15,000 mph.
f. Polar orbi ters also do SAR (Search and Rescue ) data collection, plane c rash search.
g . Countries launching weathe r satelli tes are US (G O ES). Russia (GO MS). Europe (Metocsat). Japan (G I\-tS), China

(Fcng Yun).

5. Compute r software - free . person wrote it fo r the fun of it. Show how it works , scro ll. zoom - 3 minutes.

6. Image types - 10 min utes.
a. Water vapor - shows humidity and dry areas of atmosphere - can sec eq ua lly we ll at night or in daylight.
b. Visible - limited in formation.
c . Infrared - te mperatu re of land . water. clouds - temperature of clouds indicates how high up a nd how severe the

weather is be low them . Can see eq ually well a t night or in dayl ight.
d . Maps show ing isobars, air temperatu res. wi nds.
e . Polar-o rbiti ng relay - since geosynchronou s can ' t sec poles. NOAA relays pictu re s fro m polar sate llites \0 gee-

synchr onous sate llites.
f. Resolution: About 2.4 miles is best available .
g . Sho w schedule of pictu re types: "TV Guide of Weather Satelli tes: '
h . Samples of each type: water vapor. 4 km US: Northern He misphere . whole d isk . infrared - Norther n Hcmi

sphere , who le di sk , polar-relayed of Austra lia.

7. Who uses the pictures from the sa tc tl ites'l c-. 5 minutes.
a . The Weather Channel on TV - yo u and I.
h. Fanners - temperatures. humidi ty. cloudy/c lear areas.
c. Ships - water te mperature, winds.
d . Mili tary - if fight ing a war. must know weather fo r so ldie rs . planes. ships .
e . Fishing ind ustry ~ water te mperature - some fish go deep if water is lOO hot/co ld.
r. A irl ines - 11l':cd to know wi nd direction to get best fue l economy.
g. Hurricane tracking - direction it is moving and if it is getting stronger/weaker.

8. Satellite s ca nnot predict the weather - we need humans for that !

9. Eq uipme nt. books. art icles - 5 minutes .
a. Dish - home-made design . used math to get c urve , how it works. article , $25 for parts.
b. Fecdhorn - 2-lh. coff ee can. show inside probe. gathers signa l by focusing the signal into the fccdhorn.
c . LNA - kit from HP.
d. Downcon verter - designed and built own.
e . Filt er - designed and hu ilt own; article .
f. Pol ice scanner.
g . Quad heli x - same shape as on sate ll ite - S IO.
h. Books - Weather Satettite Handbook: Satellite Experimenter 's Handbook
i . Software for compute r is free .

10. Hand out pictures of sa te ll ites.
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Photo R. This is after the presentation. SIIO'willg the kids tlse curvatu re of the dish.
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Sidebar B: Equipment checklist:

PC. Keyboard
Mouse
Monitor
Interface cable. scanner to sound
card
Type N connecto r cables
Type BNC cables
VH F scanner and power cuhc
Operational downconvcrtcr
BKC barrel adapters
VHF Qundnfilar hel ix antenna
BNC EZ-hoo ks
Out let strip
Extension power cords
Sta nd fo r di sh
Dish
Pccdhorn
Rope - to transport di sh o n car
roof
G lobe
n eather Satellite Handbool:
Magazine articles
Satellite Experimenter \' Hand
book
'T V Guide of Weather Sate llites"
Listing of sample p ictures
Old hoards - fi lte rs.
do wnconvcrte r

really ruin an otherwise great presenta
tion, Remember a guy named Murphy'!
He 's al ive, well. and watching you 
and ready to trip you up. Take one step at
a time and he 'll stay out o f your way !

I en listed the help o f the sc hool's
com puter teacher and asked for the
largest moni tor availabl e so that the
class cou ld sec the image s clearly from
the hack of the room. ~Iy moni tor is a
lot-inch hamfcst spec ial. The computer
teacher supplied me with a 29-inch
SVGA moni tor - my pictures never
looked so good ! (By the way. 1 bro ug ht
a long my ow n moni tor just in case
there was a problem with the big onc.)

The teacher a lso kindl y helped me
with the setup and tcardown of the
equipment.

Be sure to do a site survey in person.
noting where you can place your
eq uipment [incl udi ng antenna(s)].
route cables. obtain power, etc . Make a
list o f eve rything you' II need to do the
demo. Then go over it again and agai n
a nd aga in. mak ing sure you haven 't
forgotten anyth ing. See my list in
Sidebar H. Bring extra coax . power
ex te ns ion cords. and coax co nnec tors
so that you can stri ng long pieces to
gerhcr to he sure that you can reach as
far as needed .

Bring handouts. pictures, o ld PC
hoards o f yo ur hard ware . hooks. etc..
to make your prese ntation more than a
lec ture . After the demo. I brough t m y
d ish inside . let them look at it close ly.
and passed arou nd the fcedhoru. The
downcon verte r thai I used to do the
live p ic tures was mo unted in a metal
chassis that had a clear plastic lid -

this protected the delicate ci rcuitry
from li ngers. hut allo wed them to see
a ll the co mpo ne nts . (By the way. the
fccdhom is made from an o ld 2-lb.
coffee can. I stressed this po int to
sho w them that this hobby is not nee
essari ly expensive. I I used a litt le hu
mor roo: I have an NOA A li st ing
showing the time eac h type of image is
broadcast (infrared. water vapor. vis
ible , ctc.) . I called it the 'T V Guide of
Weather Satellites."

Be sure to invi te the head-of-school/
pri ncipal to yo ur p resen tati o n. O urs
d id n ' t show up, and I' m not sure why.
At least make the invi tation . If they
do choose to watch. they can see that
the stude nts are learn ing some thi ng
practica l.

What happened at class ••.

First o f a ll. the presentation we nt
very we ll! I planned on 35 minutes a nd
it tu rned into 60 minute s. with live to
six hands up stili wanting to ask q ues
tio ns at the end of the allotted t ime ! If
you REALLY know your topic. I prom
ise you thai you won ' t he nervous. 1
d idn' t e ven notice the time. Word of my
presentation spread quickly - I thought
I was to make a presentation in front of
my daughter 's class (I f 25 students and
two teachers . At lecture time , I fo und
out that they had invited all o f g rades 4
through 8! The 25 stude nts were no w
85. and the two teachers were now six!

The presentation began with my
daugh ter ' s teacher introd ucing me:
" I' d like to introduce Julie 's dad . Jim,
Hes going to talk to us today abo ut
weather sate llites:' I s tarted o ut hy
di g itizing a live pictu re . descri bing it
as it was forming the image o n the
screen. I interspersed my presentation
w ith freque nt interruptions for q ucs
lions from the kids. I also re peated
each q uestio n so that ALL co uld hear
the q uest ion AND the a nswer. (H ave
you e ve r heen to a lecture and co uldn't
hear the que stio n? T hi s makes the an
swer totally senselesss somcti mcs.j A lso.
whe n a student asked a question I
looked them in the e ye wi th a smile 
showing undi vided attention and a genu
ine interest in their ques tion. Don ' t he
a frai d to adm it you can' t answer a
question -"I don 't know" is a perfectly
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"language" proble ms that still do ap
pear on the a ir fro m time to time.
(T ha nks to Riley Holl ingsworth, the
bands are M UCH better than they were
j ust a few months ugol ) You and 1
know that real life is no t "Leave It to
Beaver." so I'm go ing to pick my QSO
very carefully - probably using a pre
arranged time and frequency to tal k to
a ham that I know, Also, I wi ll make
sure tha t the band chose n will be open
and that there isn' t any chance of a
thunderstorm, interference from
nearby equipment. e tc .

It was fun a nd very refreshing to sec
ha nds constantly going up to ask good.
well-thought-out questions. If I in 
spired even one of the students to learn
more about weathe r. sate lli tes. o r the
math that is involved, it was we ll
worth the time and effort! My main
goal was to inspire the m to find an in
teresting hobby or topic and to learn
all about it. I took one half-day of my
vacation time from work to do the
c heckout and ano ther hal f-day to do
the actua l presentation , a nd I must say
that I'm very glad I did! It was VERY
rewarding.

If you decide to do a presentation at a
school on any topic , please write me and
let me kno w a ll about it - I' d be very
interested in heari ng from you. flJ
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Where 10 from here?

1plan on doing a demo of ham radio
ne xt. T here a rc a lot of de ta ils to
work out. I don ' t wa nt to call CQ end
lessly with no answers , only to lose
the ir interest. Also. I don 't want any

usc for the math they learn, beyond
passing an exam . I told the m that with
out the formula. I 'could not get
weather sa te llite pictures. I also dre w a
ray diagram on the board to show how
all the incoming waves bounce o ff the
surface o f the dish and focus into the
feedhom of the dish,

I displayed an example of each im
age type (i tems 6a through 6c in the
out line - Sidebar A) and to ld as
much as possible about each image .

I e nded my presentat ion whe n the
teacher in terrupted to say that the stu
den ts had to get ready to go home. I
thanked the m for bei ng so in terested
a nd for aski ng so many good ques
tions. A brief round of applause fol
lowed. and then they spent about five
more minutes looking over my di sh,
Ieedhom , a nd d ownconvener.

O ne mistake I made was to ha nd out
the pictures of the sate lli te s while I
was tal king. If one of the stude nts was
looking a t the pictures, then they
weren' t listening . I suggest a ny ha nd
outs shouIII be done at the end of the
lecture,

good answer. bu t be sure 10 offer 10

find out and get back 10 the m. Here 's a
sampling of the qu estions they asked:

I. Why don't satellites crash into
each other? Answer: All space objects
are tracked ve ry carefully, and ne w
satellites are put into orbits where they
stay far enough away from a ll other
Objects, like o ther sate llites , space
junk, etc .

2. Ca n sate llites be repaired? An·
swer: Yes, some can be repai red, If
they have e no ugh fuel to push the m
low e nough to be "grabbed" by the
Space Shuttle. they can be repaired
then relaunched, either from the Shuttle
or from another vehicle .

3, How did yo u get interested? An
swer: I read a two-part article by Dr.
Ralph Taggart W B8DQT and C lay ton
Abrams K6AEP in the November a nd
December 1984 issues of 73 Maga
zine. After I saw their pictures from the
weather sate llites, I said I wanted to be
able to do that more than any thing
e lse !

4 . How many articles ha ve you writ
ten? Answer: O ver the past six years
I' ve writte n six art icl es o n weathe r
satell ites and re lated equipment.

5 . Arc the sate llites a ffected by Y1 K
(reme mber that?) o r me teor showers?
Answer: The satell ites probably won' t
be affected by Y2K (my presenta tion
was given in late November 1999 
so the topic was rea lly getti ng a lot of

press). Yes, meteors can affect sale1- 1----------------------------- ---
lites, but there ha ve only been a fe w
satellites damaged by meteors in the
last 30 years.

Two of the images I showed them
were picked fo r effect. O ne image was
a few weeks old and showed hurricane
Floyd (it d id a lot of damage to the
East Coast, especia lly North Carolina).
The other image was a live shot of an
approaching storm front. J predicted
that the rain wou ld reach our locati on
at about 3 p.m. - and it did, too !
Murphy isn 't al ways around!

I stressed the fact that I used math to
find the required c urvature of my d ish .
The math involved was simple algebraic
manipulation of the parabolic curve
equation - a topic that the 8th graders
had already cove red in the ir math
class. This sho wed that there rea lly is a
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Donald Koehler N7MGT
4819 E. 6th Ave.
Anchorage AK 99508-2317

Adopt a School
Mo re good tips on introducing the ARS.

Over the years, friends of mine often have attempted to bring ham radio in to a school
classroom. just as often, their attempts have been unsuccessful. Why did this happen ,
when I have enjoyed a small but steady success with my own attempts to introduce
technology into the classroom via radio? Please take a moment and let me share with
you my experiences here in Alaska, as well as past successes in Las Vegas NV.

Tile FOClIS is 011 tile content
of tile broadcast, not tile

radio set itself.

know attend. I approach a teacher on
the starr and offe r to add some excite
ment to a music, geography, or science
class. A date and time is set. I then
bring in a small shortwave receiver
and tune in an English-language pro
gram appropriate for the class. The fa 
cus is 011 the COIlIellt of the broadcast.
1/ot the radio set itself.

This type of effort has a lmost al 
ways been a hit. The bonus is that
you will now ha ve an advocate on

F
irst. what docs it take to be suc
cess ful? Now that many schools
have connected to the Internet,

what can you bring to the classroom?
Many hams. in trying to bring amateur
radio into the classroom. start by as
suming a level of understanding far
beyond that of the teacher or the class.

The second problem is often not
meeting the needs of the class or
teacher, Far too often. the helpful ham
tries to push the hobby itself - not the
opportu nity the hobby represents. The
fact that you can ta lk to someone in
Madagascar or China or Lower Spit
(UK), sometimes. just does not impress
most children brought up on instant
Internet communications and world
wide SATCOM. To make matters worse.
most hams won' t let the kids touch the the school staff. and more visits are
equipment. What can you do to ensure sure to fo llow.
your success? In Las Vegas, I placed an old mili-

Success comes from two main ideas: tary receiver (R-390) in a fifth-grade
One. work with the teaching staff to classroom. provided tra ining to the
fulfill their needs. Two. use shortwave teacher on how to use the equipment.
listening (SWL) as a beg inning . Both and left very simple. written operating
of these statements need a bit of expla- instructions as a guide for the set. The
nation - let me give you an example teacher purchased a copy of Popular
or two. Communications magazine to have a

I find a school near where I live , short and current guide to what was
preferably one that children I personally on the ai r. The equipment was wild ly
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successful. Teachers fought ever put
ting the set in their classroom.

More importantly. they told their
friends about this rad io. Phone ca lls
soon followed . By the time I had trans
ferred out of the area, ove r 15 radio sets
had been placed in local school class
rooms. and lectures had been given at
area teacher in-service training at the
University of Nevada-Las Vegas (ill\1.V)
several times.

The local Las Vegas hams were very
supportive of this effort. They donated
olde r equipment. which I tuned or re
paired as needed. Once up to speed,
the equipment went to schools and op
erations and safety training were pro
vided to the staff. The use was left up
to the school. Lesson learned'!

Once the opportunity is present. the
students find a million things to use
the equipmen t for - to fill their own
needs. I give suggestions and technical
advice on a regu lar basis to help. but
just that: advice on ly. Here in Anchor
age. a local middle school successfully
appl ied for and recei ved several thou
sand dollars in grants for a complete
ham stati on - HF to SATCOM. I was
ab le to assist in the grant wri ting, add
ing tech nical detai ls with a focus on
safety.
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indoor anten nas. Train ing the teachers
and putting together short, simple in
struction guides for the staff and stu
dents is part of equipme nt placement.
Older tube-type sets are fine. and do
nated se ts can be solici ted over the air.
Once the program is in place, stude nts
may raise their own money - just be
prepared to o tTer advice on the purchase.

Two schools I worked with in Las
Vegas did just that. The students. on
their own initia tive, raised the money
to buy used gear at local hamfests. We
a ll had fun in the search and in hag
gling with the hams se lling the radios.

So, do your homework and adopt a
school. T he future of US technology
leadersh ip is rid ing on your invol ve
ment! m

Why use shortwave radio broad
casts? Well, no license is needed,
safe ty concerns are at a minimum, and
the receivers are relatively inexpen
sive. The wide variety of programming
is tailor-made ( 0 fill j ust about any
needs, from those of K through high
school.

Remember. it is the content. not the
radio. that is important. But don't
worry - several teachers have asked
for and received training to get their
tickets.

What el se can you do? I just fini shed
a lecture at an area high school about
shortwave radio. but the emphasis was
on technology and language training.
High school physics and science
classes can use HF and SATCOM sig-
nals as a low-cost adj unct 10 class tcs- '- ...J

sons. Prior to this, a demonstration o f I

packet radio operations set the local
school LANfE-mail crowd a-buzz.

More? How about jobs? I have
talked to several classes about the em
ployment opportunities presented by
being a trained ham radio operator,
and having the electronic knowledge
gained in studying for the license.
Each student will view this informa
tion with different levels of enthusi 
asrn: don' t be too disappointed if some
one falls asleep in class. Key on the
school staff, at first - they are thc
most in touch with the needs of the
students and the curriculum.

Anyway, back to the loca l high
school staff. Once a solid staff con-
stituency is in place , the local junior
high schoo ls feeding into this high
school should be brough t on-line wi th
technology programs of their own. The
final product can then be cloned into
other sc hoo ls with ease. So now an
entire genera tio n of local stude nts
will have the chance to know and use
radios as part of their basic education.

Can you do this at your local
schools? I believe so. All it will take is
a commitment on your part to wo rk
with a school on a regular, long-term
basis. You will have to do some home
work, but basically the secret lies in
finding what needs you can fill .

The equipment brought into the school
should he safe! nus means complete
cabinets , grounded, and short, amplified
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Dan Metzger K8JWR
6960 Streamview Dr.
Lambertville M148144-9758
[dmetzger@monroe.lib.mi.us]

Read All About It!
Part 4 ofgood stuff,from The Hertzian Herald.

Requiem for vacuum tubes, Tha t's wrong', Resisting temptation, and The lowly light
bulb - the trivia .vizard is on a roll.

T
here is a new (to me ) TS-930 on
my operating bench . and my
ve nerable TS-820, with its

spare 12BY7 d ri ver anti pair of 6 146
fina ls. is stored in the closet. This
marks the fi rst time that rye had a
shad with absolute ly no vacuum
tubes in it, and it seems titli ng to speak
a brie f eulogy at the pass ing of these
last representatives of an extinc t race .

Vacuum tubes shared much of the
warmth and ....'eakncss of our human
spec ies. The graceful out lines a nd
egglike fragil ity of body - nei ther of
us was likely to survive a fall down a
night of ste ps. The transparency 
looking into a tube was like looking
into the eyes of a human being - and
ne ither of us was able to concea l for
long if it was doing something spurious.

The little foibles - everyone knew
that the 6146 had a delicate grid. and
you didn 't want to dri ve it too hard :
and that the screen of an 807 was liable
to melt if you tried In coax more power
out of it that way: rather like we knew

Reprinted with permi ssion from The
Hen t ian Herald. newsletter of the
Monroe County (MI) Radio Communi
cations Association (MC RCA).
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about Uncle Chefs had leg. and that you
did n' t want to mention the accide nt
Aunt Lil had with the Bu ick.

Yes. tubes were like people . with
names and persona lities you could rc
member. The 6L6 was the little ha rd
working tough guy. He seemed to be
everywhere. could do everything. and
never gave up. even though his work
came di rt cheap. We used him for 0",

cillator. RF amp. modulator. and AF
output. The 6V6 lost his job when the
61.6 showed up.

The tube complement of yo ur rc
ceiver or transm itter were like mcm
he rs of your family - you knew all
their names, jobs, and personal ities.
The 12AX7 speech-amp twins. The
6SK7 and 6AL'6 - stra ight-arrow
types; IF amps , they were . The big.
brawnv SU4 rectifier - no t a signa l in. -
his head, hut boy. could he pump out
the milli amps. And his lillie brother,
the 5Y3 - alv...ays trying to be a 5U4,
hut never able to handle the c urrent.

Many were the co ld win ter mornings
when I wou ld come into the lah with
my hands wrapped around a hot cup o f
coffee , and huddle closer to the big
Tck 551 oscilloscope for warmth. The
tubes in there were happy to share

their body heat. And they achieved a
sp lendid raci al harmony - the blue
merc ury vapors; the orange regulators :
the dark meta l oc tals: the glass tubes.
transparent with si lver smears of
"gette r": the green of the CRT trace.

Vacuum tubes were mortal -like us

humans. Oh. you cou ld run the ir fi la
ments at dou hle vo ltage for a mi nute or
so to rejuvenate them into emitting
electrons for a few more months - al
though there was always a risk o f
death inherent in suc h surgery - hu t
you took the m ou t of their socke ts and
put them thro ugh the tube tester with
vour own hands, and vou kne w that
• •

they would not be with you forever.
And if a tulle died a viole nt death. it
sc reamed: It turned red in the plates,
and choked blue with gas, and threw
spa rks. and pleaded for mercy.

A transistor, when it checks out.
doesn 't eve n drop off the key. It j ust
leaves. No noise, no smoke , no smell
- just gone . And if you drop a transis
tor down a flight of steps, the problem
isn 't breaki ng it - the problem i... find
ing it. But you seldom make personal
contact with an individual transistor or
Ie. They 're a ll so ldered in, and there
isn ' t a "Trans istors Tested Free" sign
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"j ig." However, popu lar usage is so
heavily in favor of the hard G (as in
giggle) that we ' ll let you by on this
one either way. We must ins ist thut the
prefi x for 1.000 is abbreviated k (lower
case), not K. The capita l K is for the
Kelvin. the metric temperature unit -
and it is simply K: not OK or deg ree K.
Note that computcrists often usc K to
mean 102-l, as in "300 Kbytc file ."
T his is not recognized by the l Ee , but
is widely accepted.

Tongue twisters. T he loopy pattern
on an osci lloscope thai shows fre
quency and phase relationships is a
lissajous figure - pronounced lee
sah-joo. with no syllabic accented. A
crystal uses the piezoelect ric effect -
say pca-A'r-zoh . Chassis is pro
nounced to rhyme with classy - 'he
third S is silent.

Mystic symbols. T he schematic sym
hoi that looks like a garden rake repre
sents a chass is or common connection;
earth gro und is the symbol thai loo ks
like an upside down Christmas tree , •
according to thc IEC. So many people
usc the Christmas tree for chass is •
ground thai we will have to wink at
this one also. In scbcmatics . wires
crossing but not connected just simply •
cross - usc no loops or humps to
"j ump" the wire. Whcrc wires cross •
and connec t. yo u should offsct half
of the vert ical wire right or left a bit.
and use two solder dots 10 show where •
the two verti cal ends connect to the
hori zontal wire .

Grab bag. (I ) ASCII stands for
American Standard Code for Informa-
tion Interchange. and is pronounced
AS K-ee . T hc two le tters I are not a ro- •
man numeral 2 - there is no two 10 it.
(2) "Electro nic" means "operated by •
currents flowing in a vacuum tube or
semicond uctor." "Electronics" means
"having to do with electronic devices."
Advertisers for an "elec tro nic techn i
cian" are not looking for a human be
ing. but a machine. (3) The letters dB
have the characte r of a unit (like am
pere. A) not a quantity (like current. I).
Do not write d B = 20. b UI instead, with
G for gai n, wri te G = 20 dB . (4) We
speak of a high-voltage device , but
never of a high-amperage device; it is Take a look at our new web site
a high-current device . (5) Finally, my ,"'W\\·.aea-,\Jrel~§s.cJ~II),-_-,
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Teachers have a reputation for being
notorious prigs. forever correcting the
utterances of folks who were perfectly
happy be fore (hey came along. This
lime, I intend to live up to my reputa
tion by correcting some common
abuses of technical language. Most of
the following comes from lEe (Inter
national Electrotcchnical Commission)
publications, or the IEEE Dict ionary of
Terms.

Condensed. The thing formed of two
metal plates separated by an insulator
is now properly ca lled a capacitor. The
old word condenser is reserved for
what you fi nd on the hack of a refrig
erator. Au tomotive and electrician
types may still use "condense r" for a
while. but those days are num bered .
And a capac itor has capac itance, not
capaci ty. Capac ity is the proper rerrn
for the ampere-hour rating of a hattery.
Finally. rea lly small values of capaci
ranee are expressed in picofarads (pF).
Pico has the sound in peek, not the
sound in pike.

Play a gig or dance a jig. The offi
cia l pronunciat ion of the pre fix. for
J(X)() million is giga, with the soft G of

in the window of the local drug store,
like there was for tubes in earlier days .

And even if they were in sockets.
could you pu ll out and test a ll the Ie s
in your Pcntiuch Byte Crunchcr 8000?
They' re lined up in there in thei r hun
dreds. each one looki ng just like the
next one, in chilling replication of the
hectic helmets at a Nazi Nuremberg
rally.

No. I can' t lei it happen . The scmi
conductor tyranny is not to be endured .
A small band of partisans known as the
AWA (Antique Wireless Association)
is planning a strike in the 3.560 to
3,580 area on the last weekend in No
vember [1998 - ed.], using 1929-vin
rage transmiuers. I shall join the
resistance movement. My pine bread
board, copper-strap coil. and CX-350
tri ode are hidden in my shack. On the
appointed day. I shall assemble them
into a Hartley oscillator, and a chirp ing
signal generated by a sing le vacuum
tube shall be heard call ing CQ CQ de
K8JWR. (See photos. - cd.)

That's wrong!



Photo /I. K&lIVR at tht' conimls of his 1929-stl"le station. Danhas I /OI\' worked 36 Jtates
011 SOell' with this setup, fNo, the frequency counter ill the middle is I /Ot 1929 vintage,J
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Photo A. Tile recei ver at KN.fWR consists of {I /ype-27 triode regenerative detector ami
27 audio amp. The transmitter uses a 27 Hartley oscillator and 27 neutralized (Imp at-s
watts o utput. The I>fJII 't'r SIt/'/J/y uses tI !)ope-SO rectifier and \ 'R-150 regulato r: II i a ll

built Oil pine boards with aluminum [nmt panels.

that time was defined as the resistance
of 1/ 16 mi lc of no. 9 galvunized iron
wire , the standard in telegraph c irc uits .
lncrcdi blv, c urrent and vcneec we re. -
given no units at all throughout the
160-page (e xt. The O hm 's La..v prob
lems start out, "Le i the ma in batteries
have an EMF of LOOO .. ." and e nd
with. " ... the stre ngth o f the c urrent
will he 15.4: ' T hese are obvious ly nor
vo lts and a mps. but just arbitrary un its.

Galva nome te rs were mentioned for
comparing currents , hU I I don 't think
they had calibrated a mme ters or volt
me ters in 187 1. II was no t until the
1890s that the American Institute of
Electrical Eng ineers and the Inter na
tional Electrica l Congress got arou nd
to standardizi ng the units and terms
that now - I()() years later - seem so
fam iliar: volt. ohm, ampere. henry.
farad. milli . kilo. and the lot.

Old-timers among LIS remem ber thai
hertz re placed cycle in our vocabula ry
about 1966, a nd tha t pice was stated
micromicro or rnickcymike until eve n
later. And who could suppress a
chuckle upon hearing that the uni t of
conduc tance (reciproca l resistance)
was the mho (ohm spe lled backwards )
and that its symbol was an upside down
"horseshoe" ohms sign (omega )? Now.
alas. it is simply sie mens, symbol S.
Political correctness has drive n out ou r
sense of humor.

I consider it unfortunate that res is
tance was give n substance with a uni t

before voltage and current. because re 
sistance is thc only one o f the three
that has no indepe ndent ex istence.
Imagine tha i you ge t in a time machine
and. going hack to 1755. present Ben
Franklin with a tiny cy linder with
brown-black-red stri pes 0 11 it. Cou ld
he ca ll it a IOOD-ohm res isto r? No , it
would only he a use less hit of carbon
to him. because Volta would not invent
(he first source of con tinuo us current
until 1800 . and Oerstead would no t
give us the begi nnings of a current in
dicator unt il 1820 .

Current has its own meaning as a
n ow of c harge, and voltage has mean
ing as (he " fo rce" that moves the
charge . but resista nce has meaning
only as a voltage/current rat io . As an
a nalogy, what would it mean if you

Q

hooked up with a Fre nch e ng ineer on
40 meters a few nights ago. and he to ld
me (he French have two words for cur
rent. O ne is courrant (if I copied it
right) and the other is intcnsitee . Th is
is not strange - we ha ve three words
for E: electromotive fo rce . potentia l
diffe rence. and voltage .

By the way. my Chri stmas 119981
stocking contained a copy of an 1871
te xt e ntitl ed Modem Practice of the
Electric T elegraph. a nd O hm's Law is
give n there as C = E 1 R. The O hm at

Every ham knows that I = E 1 R. hu t
why ca ll current I? Why no t C? Well. I

Resisting tem pta tion

persona l pe t peeve: Never ta lk of the
"milage going" In a de vice . Voltage
causes current to go, hut voltage docs
not go, Ilow, run. or move at a ll. Volt
age "appears" or "exi sts" or "is mea
surcd." Say that it "goes" and I'll ma ke
yo u wri te ( Ill (he blackboard 5(X) times.
"Voltage doesn ' t go: '



Ad Sales
cal l

Evely n Garrison
425-557-96 11

light. The other 98% is gi ven off as
waste heat - not too bad in February,
whe n rooms need to be heated any way.
But in July, 1,000 W of incandescent
lamps will require 3,600 BTU of air
conditioning to remove waste heat.

Fluoresce nt lamps typically g ive
10% of their output as visible light,
and only 90% as waste heat. This
means you can use 200 W of fluores
ce nt light ing to ge t the same brightness
as 1,000 W of incandescent ; you spend
less on your lighting a nd on your air
conditioning . High-pressure sod ium
lamps, used in street lig hts, g ive as
much as 20% effic iency - sti ll poor
stu ff fo r hams who are used to conve rt
ing as much as 50% of the ir e lec trical
e nergy to RF in the ir transmitters. Fa

presented a Honda C ivic to Robinson
Crusoe and told him it got 40 miles to
the gall on'! Miles are real th ings, a nd
ga llons are real things. but fue l
economy exists only as the rati o of
these two thi ngs. With no gasoli ne and
no roads, the term is meaningless.
Without vo ltage a nd c urre nt, the term
resistance is like wise, meaningless.

Notice that a Honda Civic is no t 40
mpg; it is a mach ine that maintai ns a
ratio of 40 miles to one ga llo n. Like
wise , the brown-black-red thing is not
1000 oh ms; it is a de vice that main
tains a ratio o f 1,000 vo lts per amp (or
1,000 mV per rn A, to choose safer
numbers). This conception of resistance
as a voltage/current ratio becomes im
portant when you have resistance with
out a physical device (antenna resis
tance, for example), and when the same
device presents diffe rent res istance to
DC than to AC - as transistors. di 
odes, and even simple coil wire are
prone to do.

The lowly light bulb

Sure ly, in thi s age of high tcchnol 
ogy, there can ' t be much that we don 't
all know about a light bulb - or can
there'!

Tho mas Edison invented the sc rew
in base , and a lmost every thing else
about the modern light bulb e~cept the

filament materi al . He used carbonized
thread, then carbonized splin ters of
bamboo. It was left to others to draw
tungsten metal into a fine enoug h fila
ment to be useful. A typical incandes
cent lamp opera tes with a filament
temperature of 2,000 °C, where most
metals would melt.

The resi stance of a 100 W, 120 V
lamp, by O hm's Law, is R = V 2/P =
1202/100 = 144, or about 150 ohms.

The resistance of metal s increases
with temperat ure , howe ver, so a co ld
100 W lamp will sho w a resistance of
about one tenth that, or 15 ohms.

The steady-state curre nt for the 100 W
bulb will be 120 V/ 150 ohms. or 0.8
amps, but the inrush curre nt, when you
first turn it on and it hasn 't had a
chance to warm up . will be I = 120 VI
15 ohms = 8 amps !

T his inrush current will settle down
10 within 300% of the steady-state

c urre nt in about 20 ms, and to 150% in
60 ms. Now, an ordi nary fuse can
wi thstand a 300% load current for
about 0.5 seconds; a slow-blow type ,
for about 7 seco nds. But fas t-acting
" instrument" fuses and certain types of
magnetically ope rated circuit breakers
may blow in as littl e as 10 mill isec
onds, so yo u can see that incandescent
lamps in fused sys tems can get you
into troub le.

Incandescent lamps may also draw
huge current spikes upon burnout. You
have probably seen the bri lliant flash
of light when you turn on a lamp and
the filament parts. Th is is caused by
ioniza tion of the fe w gas molecu les re
maining in the bulb. Current th rough
the ionized gas can exceed 100 A, and
can last for several mill iseconds . It can
tri p breakers a nd rui n d iodes or triacs \----- - - - - - - - - - - - 
in the lamp's control circui ts. A series
resisto r, calculated to drop about 5%
of the line vo ltage, wi ll limi t ioni zat ion
current to safe va lues .

It has been found that incandesce nt

lamp light output r -"-- _
varies as the 3.5
power of vo ltage,
whereas lamp life
varies as the 12th

power of vo ltage.
Usi ng the y- to 
the-x-power func
tion of a sc ienti fic
calculator, we see
that d ropping the
voltage of a 120 V,
100 W lamp by
5% (to 114 V)
wiII decrease the
light output to 84%,
but will give the
lamp 1.8 times the
li fe expectancy it
has at 120 V.

Everyone knows
that incandescent
lamps put out heat
as well as light,
but what 's the
sp li t? Sad ly, only
about 2% of the
e lectrical e nergy
deli vered to an in
candescent lamp
appears as visib le
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Craig Kend rick Sellen
cIa Mallard Meadows RHC
476 Belmont St., Room 405
Waymart PA 18472

Try This Tube-Type
FM Transmitter

That's FM as in broadcast radio.

Once upon a time, when AM radio was king and TV and hi-fi were only dreams, a gadget
called a wireless microphone was popular. You could use it to surprise the kids by
telling them over the radio where their birthday presents were hidden, or to shake up
a party with a bogus police call alarm for one of the guests.

B
ut the most common applica- broadcast to an FM tuner connected to
tion was for playing records a remotely loca ted PA ampl ifier to
through a radio without mak- save you rself the trouble of stringing

ing connections to it. Times have microphone wires. Overflow audiences
changed. FM radio and hi-fi have in nearby rooms can hear the speech
made AM wireless mikes look like on an FM receiver or radi o.
toys. The transmission range of AM • Play records through FM receivers
mikes was limited, their signal was at di fferent locations in your home.
subject to interference, audio response • Use it as a baby sitter (vmonitor")
was a joke, and they were frequency when visiting a neighbor.
unstable. 50, why not a wireless mike • Use it as a low-power broadcast
for FM radios . with all the famil iar station at a school dormitory or at
advantages of FM? WelL there's no camp.
reason at all why not! • Providing you really know how to

Right up with the best-quality FM use it and know how to serv iee FM
broadcast transmitters is this license- tuners. it' s a good signal source for
free FM transmitter. With the cxccp- peaking the IFs of an PM: tuner or radio.
tion of its low power output. its • Use it to monitor communications
measured performance li gures read of a communication radi o at a remote
like the spec sheet of a good prufes- location.
sional FM transmitter. The qua lity of • Use its two-vacuum-tube design
its transmission easily will match the for experime ntation.
capabilities of the best hi-f system. By As you can see, this preamp and FM
using temperature-compensating ca- transmitter has many uses, and a lot of
pacitors for C22, C23. C 19, and CIS, l features. There arc high and low level
found that transmitter drift was unde- input jacks which. in conjunction with
leetable over a period of several days . selector switch 52, permit the usc of a
With a sensitive FM tuner. its range is variety of program sources.
about 500 feet. and this is legal , too . With 52 in the PHONO posit ion, a
lust look at what you can do with it: magnetic cartridge with 2 m Y output,

• Wireless PA. Put a mike and the connec ted to the low level input 11 ,
transmitter on a speaker 's podium and will produce 100% modulation.
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The AUX positron of 52 pro vides
R.LA.A. equalizat ion, which is accu
rate to within one percent from 20 Hz
to 20 kH z.

When 52 is set to MIC, equalization
is swi tched out, and JI 's input imped
ance is changed from 47.000 ohms to
100,000 ohms. The 2 mY sensitivity is
more than enough for a high imped
ance, low output mike. This 2 mY sen
sitivity is also sufficien t for low
impedance mikes. but a matching
transformer should be used.

Connect high-output crystal mikes
to high level input 12. At 12, the input
impedance is 500.000 ohms. and there
is a 20 dB attenuation. Program sources
such as a preamp, or the preamp output
of a tape recorder, also should he
plugged into J2, and then 5 2 should he
switched to the AUX position.

The aud io frequency response of the
FM transmi tter is nat to within I dB
from 50 Hz to 14 kHz. The transmitter
signal incorporates the standard 70 115
pre-emphasis.

In order to meet legal requi rements
for this type of transmitter, you must
use the parts values specified and
must 110t make any circu it changes.
All parts were selec ted for physical
size and electrical characteristics to
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Fig. 1. Schematic.
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Fig. 2. v tl/tevel meter options. See Fig. J
f or location of R27. For solid-state version
in (a'. use JOOj1A meterf or MI .

ensure optimum performance, frequency
stability, and legal output power. Where
specified, temperature compensating
or silver mica capacitors must be used :
A ceramic disc will no t do. Install a ll
parts with particular care around V2,
the modulator/oscillator tube . A ll
leads must he kept as short as possible.

you can ' t pick up the signal, spread or
compress L4 slightly unti l the signal
comes in. Adj ust R IO for lowest hum
at the receiver.

On average program material, level
control R l5 should be set so tha t the
meter indicates betwee n 30% and
40%. A higher indicat ion will cause
di stortion, because on audio peaks
th e bandwidth of the transmitted sig
nal will e xceed the bandwidth of the

Tr a nsm it ter oper a tion

V IA, V I B make up the aud io
preamp. Positive feedhack from the
cathode of V IA increases the audio
gain . Negati ve feedbac k from the
plate of V I B via C6 and S2B to the
cathode of VI A reduces disto rtion and
determines equalization. Switch S2A
establishes input impedance.

Tube VIC drives the optional meter
and modu lator. The modulator/oscilla
tor of the transmitter is a modified

receiver.

Osc illator tank coi l L4 is made wit h
5.5 turns of # 16 enameled or fonnvar
coated wire, wound on a 1/4 " diameter
rod spaced at 3/8" long. It is mounted
on tuning capacitor C20, C 19.

Usc shielded cable, if poss ib le , for
the tube filaments. Ru n two cables ,
one for each side of the tube fi laments,
and ground both outside shields of the
two cables. Do not use the chassis for
one side of the filament c ircuit. Also
note that the shield at one end on ly of
each shielded lead (RG- 174/U coax) is
grounded.

After yo u' re sat isfied that all wiring
is correct, turn on the transmitte r, al 
low it to warm up for a few minutes,
and attach a 7" piece of stiff wire to the
antenna . The antenna must not be any
longer tha n 7" (otherwise the radiated
power will exceed the lega l limi ts),
and the transmitter frequency may be
lower than 88 M HL Adj ust C20 so tha t
its plates are hal f meshed. Tunc an FM
receiver or tuner between 88 and 90
MHz to find the tran smitter signal. If

'"
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Parts List

Part Description Part

C1 0,0 1 ~F 50 V disc R7

C2,7 0.02 ~F 500 V disc R9,31

C3, 4. 15, 17 0.01 ~F 500 V disc R10

C5A, 5B, 5C
40/40180 ~F 350 V electro or R13
individual caps

All resisto rs 1/2 W 5% unless otherwise noted.

R1, 14 470k

Many people quit looking for work when they find a job.

Table 1. Parts list. Parts can be obtainedfrom Antique Electron ic Supply, 6221 S. Maple
Ave., Tempe AZ 85283.

Colpitts oscillator V 2B. The capacitive
voltage di vide r which appears in a ll
basic Colpitts c irc uits isn 't obvious
at first. Here it is formed by V2B 's
grid- to-cathode capac itance, cathode
to-ground capacitance , and C23.

The c ircuit that determines the os
cillator's freq uency cons ists of osci lla
tor tank coil L4, C 19, C 20, the inter
electrode capacitances of V2B, the
capacitance of V2A, and all stray wir
ing and antenna capaci tances in parallel
with L4.

Tube V2A (the left half o f V2) is
what is ca lled a "reac tance tube modu
lator." The characteristic of V2A in
thi s circuit is that it can be made to ap
pear as a capacitive or inductive reac
tance by chang ing the voltage on its
grid . S ince V2A is connected in paral
lel with the oscillator tank co il throug h
C IS , V2A's reactance change wi ll vary
the freq uency of the oscillator above
and be low its center or resting fre
quency in step with the audio signal on
V2A's grid.

The operation of reactance tube
modulators and how they work can be
found in the book FM Simplified by
Milton S. Ki ver, Also see Principles of
Frequency Modulation by B.S .
Carnies , published by John F. Rider
Publications . m

SAVE 47%!

on 12 months of 73

Only $24.97
Call 800-274-7373

Pay TV and Satellite Descrambllng

Nell ... Year 2000 Edit ion ... New

Pay TV and Satellite Descr amb jlng 2000 has latest
cable and satellite fixes. schematics, bullet blockers.
cubes. etc. Pay TV Series Vol. 1·10 (300 pages)
$59.95. Hacking Satellite TV Video $29.95.
M onthly Newsletter Subscription with web access.
$34,95. Evuythinl: usted above $99.95 (choose hard
copy or CD· ROM). Find Anyone An.p\ here: Usin g
the Internet . Search public and private databases to
gel information on anyone. $59,95, Catalog $1.00.

Scrambling News
4798 S. Florida Ave., PMR # 108

Lakeland, H . 33813·2181
863-646-2564. COD's are OK. Add 56.

CIRCLE 3~ ON READER SERVtCE CARD

C6

IC8

C9

C10, 11

C12

C13

C14

C16

C18

C19

C20

C21

C22

C23

C24

C25

CR1-4

D1-4

i R2. 11

R3, 20

R4, RB, R22

~ R5, 12, 29

R6, 28

0.05 ~F 500 V disc

1000 pF 500 V silver mica

220 pF 500 V silver mica

0.001 I-lF 50 V disc

2.2 ~F 50 V electro

0.002 ~F 500 Vd isc

1600 pF 500 V silver mica (1500
pF & 100 pF in paralle l)

470 pF 50 V disc

47 pF 600 V temp compensation
type N750

2,2 pF 600 V temp
compensation type NPO

2,3 to 15 pF minia ture variable
(tuning)

2,2 pF 500 V silver mica

100 pF 600 V temp
compensation type N750

10 pF 600 V temp compensat ion
type N750

470 pF 500 V disc

0.047 ~F 50 V my lar

0.015 ~F

1N34A or 1N60 german ium
signal

1N4005 or bridge rectif ier

100 k

47k

1,2 megs

1k

1 meg

R15

R16

R17

R18

R19

R21

R23

R24

R25

R26

R27

R30

R32

R33

R34

F1

51

52

L1 -3

L4

L5

Jl -3

M1

T1

V1

V2

Description

150 k

22 k

250 (j pot with screwd river slot

68 k

1 meg audio taper pot with
switch Sl (SPST)

4 .7 megs

330 k

1 k 1 W

2.2 k

3.9 k

680n

10 k

6,2 k

47 k

4.7 k

470 0

18 k 1 W

4H 1

250 k pot

1/2 A 3AG fuse and holder

SPST switch on R15

2P3T rotary sw itch

3.3 ~H RF choke (J .w' Miller
#70F336A1)

Tank coil (see text)

1.5 j.lF RF cho ke (JW . Miller
70F156A 1)

RCA·type phone jack

VU meter o r 50 j.lA meter (see
text)

Power transformer 117 VAC
primary. w ith secondaries 250
VAG CT (not used) at 25 rnA, 6.3
VAC at 1 A (Stancor IIPS-8416)

6Cl 0 tube

6AD 8 tube or ECC85
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73 Review
Curti s C. Goodson W4QBU

12905 Watermill Cove
Austin TX 78729

Up on a Down Under Kit
The DSE K-7204 ESRJlow ohms meter measures well on the 73 review-o-meten

ESR stands for Equivalent Series Resistance and refers to the internal resistance in a
capacitor. This becomes important when an electrolytic cap is used in a switch -mode
power supply, a computet monitor, or similar equipment. As an electrolytic ages and
perhaps dries out a bit, this resistance increases and the effectiveness of the capacitor
decreases. Symptoms can vary from complete shutdown to ovctvoltege, and loss of
signal quality. just measuring the microfarads with a capacitance meter does not detect
the problem.

calibration of the meter. A l6-page Guide
to Kit Construction offers the beginner
proper techniques for construction and

Por some time, I have been looking
for a convenient way to check the

ESR of capacitors. Basically, we need
to measure the impedance using an
AC voltage. One way of doing thi s
would be to place the cap on the out
pu t of a sig nal generator and mea
sure the voltage across it. This could
then be compared to a known good
capaci tor of the same size, if one
were available.

Or, we could calculate the imped
ance of a "perfect" capacitor at that
frequency, then calculate the voltage
that should appear across it when con
nected to the signal generator, and
compare that with the voltage mea
sured across the one being tested. Very
time consuming and frustrating when
troubleshooting a piece of equipment.

The best soluti on would he an AC
ohmmeter able to measure down to
hundredths of an ohm. That is what the
Dick Smith Electronics K-7204 ESR
meter is and does. And because it uses
a very low voltage, it docs not tum on
semiconductor junctions, so the mea
surement can be made with the capacitor
still in the circuit.

I have seen ESR meters advertised in
the electronic magazines, but the prices
were not inviting for the occasional

user like myself. So when I visited the
AnaTek Corporation 's Web site and
saw the Dick Smith ESR kit for only
SSO, I decided to order one. I am glad I
did . If you go to the Web site
[www.anatekco rp.com], he sure to
look at the Classi fied and Flea Market
ads. There you will find the same item
at a 10% discount.

The K-7204 kit is well designed and
engineered. The circuit uses a pro
grammed Zilog microcont roller along
with 13 transistors and a TV crystal. A
4094 CMOS shift registe r drives two
7-segment 1/2" LED readouts . Rang
ing is done automatically from 0.01 to
99 ohms. Power is supplied hy a 9 V
bauery, with a 78LOS regulator. Silk
screened on the panel is a tab le of the
maximum acceptable ESR values.
These values decrease with increasing
capacitor size, and dip do wn and back
up with increasing voltage rating . So
the tahle is a convenient and necessary
reference.

The S-page assembly manual, al

though comple te, is not a detailed step- Photo A. The ESR meter accurately mea
by-step gu ide, li ke the old Heathkit sures a lov...' value resistor of 12 ohms. Silk
manuals . It begin s with a clear expla- screened 011 the fmllt panel is a table of
nation of ESR and its causes, describes maximum ESR values for electrolytic ca
the meter and its operation, and then pacitors, for easy comparison with: the
guides the builder in the wiring and meter reading.
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flashes "EA" and then shows a minus
sign. Next, short the meter leads together
and press the push-hutton again to cancel
out their resistance. Put the Icads on the
capacitor, and the ESR is displayed in
ohms. Push the button again to tum it off
(or if not used for a few minutes. the
ESR meter turns itself off) . When the
battery drops to 7 volts, a llashing "b'
warns of the need for replacemen t. Be
sides measuring the ESR of capacitors,
the low ohms ability of the meter makes
it ideal for checking printed circuit traces
and contacts. But keep in mind that the
rnctcr current is RF, so it will display the
impedance rather than the DC resistance
of wirewound resistors and coils.

I have not yet checked all of my
electrolytics, but a number of those
checked had to be discarded. I have
also checked the in-circuit caps on a
co uple of computer monitors and sev
eral sw itching power supplies. A 47 uf
capaci tor in a nonworking power sup
ply read 23 ohms ESR. Replac ing it
brought the supply hack to life. My
initial impression is that the smaller
size caps of 10 f.l F and down arc more
prone to increased ESR.

The only real improvement I would
suggest regarding this kit would he to
have the parts values silk-screened on
the PC board. This would speed con
struction and avo id parts placement er
rors. The addit ion of four rubber feet to
the bottom of the case would help to
keep the meter fro m sliding off the
workbench. I added them shortly after
picking up my 7204 from the Iloor of the
workshop. The "drop test" confirmed
that the meter is both lightweight and
rugged. All in a ll. I recommend the K
7204 ESR meter both as an enjoyable
construction project and as a practical
troubleshoo ting tool - well worth the
price. If you don't like to swi ng a solder
ing iron . a wired and tested versio n of
the kit is available for $99. But if you
don' t like to solder, you probably would
not have much use for the ESR meter
anyway.

For furt her information about the
ESR/low ohms meter, co ntact Dick
Smith Electronics. CNR Lane Cove &
Waterloo Roads, North Ryde NSW
2113, Austra lia. In the USA, contac t
AnaTek Corporation, P.O. Box 1200,
Amherst NH 0303 1; E-mail: [sales@
anatekcorp.com]. Fa

n HANGij_,.....

S( ND CH[CK / MON[Y O R DE

n HANG INC.
8645 TOW[R DJl,IV[

lAURU. MD. 10111
Uq .q.5 n HANG

IS,OJS SHIPPING

painted, and silk-screened metal front
panel . Calibration is quickly accom
plished us ing supplied I% resistors. af
ter which the meter and 9 volt battery are
housed in a black plastic case 1-5/8 x 2
SIX x 5- 114 inches. The case is inc luded.
not an extra-cos t item. Included also are
a pair of regular test leads, plus a pair of
banana plugs and alligator dips to make
a set of clip-on test leads.

Ope ration is simpl ici ty itself: Just
one push-button controls everything .
Pushed once to tum on. the display

WWW.IlHANG.COM
[·MAII USAl:
ElHANG@IlHANG,COM
CS40) 186·0176

MAKE YOUR NEXT
ANTENNA HANGING

EXPERIENCE A PLEASANT

n HANG KIT
I n: HANG
I PACK Of 5 W[IGHTS

In WIND[Jl.

SHIPPING
t OTAL COST f6IJ.80
SAVES YOU fq.qs O N THIS KIt PACkAG[

-'tD Jl, ESID[NTS ADD
5% SAl ES tAX

component iden tificati on. Even so. I
would not recommend this kit for a
first-t ime project unless some supervi
sion is availahle. My construction time
was about two evenings from opening
the box to the finished meter.

The quality of the kit and compo
nen ts is exce llent. No parts were miss
ing. Even the solder is included. A
pre-tinned fiberglass printed circui t
board holds all of the components except
the test jacks and the on/off button. The
finished board mounts on a pre-punched,

EZHANGKIT:
WILL SHOOT A LINE OVER A 10 0 FOOT TREE WITH EASE

HANG YOUIl; NUT WIll.[ ANT£NNA
THt n HANG WAY

DUTER THA N A DOW & AIl; Jl, o w
PUT THAT NUT OlPOU: WH(ll: [ YOU WANT IT 1/1 VISA

IN HALF TIM[ WITH TH[ n HANG
AND TH[ U WIND£1l; OU Il; INTEIl; M£DIAT[ lINt

WITH OlsPtNS£Jl, 500 ' Of 15$ 18 TUT
STAKrABU: HANDU

CRANK TWIST Off TOP

Photo B. The completed ESR meter ready for mounting ill its case. The Zilog micropro
cessor appears ill the middle of the PC board, next to the crystal. All components mOllnt

on this single-shied board except the 9-volt battery, switch. and test lead jacks.
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THE DH FORUM
Dr. Rick Olsen N6NR

Western Washington DX Club
P.O. Box 538

Issaquah, WA 98027-0538
(nsnreerrt.neq

OXpeditioning - Behind the Scenes,
A smashing good book for DXers

Rare is the occasion when 1 encounter a ham -related tex t that is ~vorthy of a cover-to-cover
reading. A new book that has come out of the UK DX comm unity is just that. DXpeditioni ng 
Behind the Scenes, edited by veteran DXers NeviJJe Cheadle G3NUG, and Steve Telenius-Lowe
G4JVG, is a comprehensive reference for any would-be DXpeditioner that has not y et earned his
or her stripes as one who goes wan ting of that rare opportunity to "put a new one on ,. for the
folks back home.

cogent ex planations and clear ex amples , but
exce llent visual mate rial as well. For ex
amp le. Nev ille' s figu re on the page here
shows detailed diagramming of just what
nee ds to happe n to ge t a DXpedition off the
ground. Can you spell PERT?

Nevi lie and Steve. modest gentlemen that
they are , attem pt to info rm us that they
merely acted as ed itors in the preparation
of the materia l. Wh ile that may he true to a
certain ex ten t, the text bears evidence that
they also developed a considerable amount
of origina l materi al of their own . W hat re
mains apart from their own co ntributions is
a collection of essays from various subject

To better introduce the scope and intent
of this hook. here arc Neville's ow n

words to me in a leiter that accompanied
my copy of the text:

"We learned so much from the Spratly
Island (9M0C) and o ther DXpeditlons tha t
we wanted to share these experiences wi th
the worldwide DX community. The result
is this wide-ranging manual which has been
wri tten by members of the 9M0C Sp ratly
tea m. It i s not on ly written fo r t he
DXpediticner. there is also a great deal to
interest all DXers. There is much in this
boo k about operating stan dards. It also gives
some idea of what is invo lved in providi ng
several band-country slots on several modes
from a rare location ... A wide range of top
ics is covered , inc lud ing: Proj ect Planning,
Marketing and Public Re lations, Licensing
and Permits, Sponsorship, Preli minary Site
Survey, Team and Management Structure ,
Equipment, Logistics, RF Matters. Technol
ogy, Propagation, Specialist Areas (RTTY,
LP, 6 mete rs), DXpedition Man ual , The
Operation , Life Su pport and Environmen
tal Considerations, Finance, After the Eve nt,
and QSLing. We believe that this book is a
real "must" for all those interested in DXing.
It has been publi shed by RadicActlve Pub
lications of the UK and is available from
Nevada Com m unicat io ns , Uni t I,
Fitzherbert Sp ur, Fa rlingt on , Portsmouth,
P06 lIT, UK [www.nevada. co.uk].

Wayne M ills N7NG in his revie w com
men ted "The well-crafted DXpeditionillg 
Behind the Scenes, offers a comprehensive
view of virtually a ll aspec ts of a major ex
ped ition for the trave ler and the DXer a like .

From early planning throug h QSLing, this
hook offe rs a variety of thoughts and sug
gest ions on every facet of the D'Xpedition .
It is by far, the most com plete ' how- to'
re fere nce availahle.

We are forming a new DXpedi tioning
organization. the ' Five Star DXers Associa
tion ' to take ove r the assets of the Spratly
team. All the surpl uses from sa les of this
hook will flow to this new organization and
will he used as pan of the funding for a
majo r DXpcdition. probably to the Central
Paci fic in March 2001."

When J read through th e biographical
sketches of the contributors in the appen
d ix (don't you all read hac k-to-front like I
do"). I thought that this opus might he too
Uk-spcctftc . But as I read on, it became
clear to me that this hook provides a sys
tematic approach to DX project planning
and resource management that may be ap 
plied to nearly every j urisdiction on the
planet. I was a lso impressed with the way
the 9MOC story is interwove n into the in
struc tional material, p roviding some enter
ratnmenr value for anyone who might find
themselves tarry ing among the pages. The
pictures are coo l. too.

Now maybe it's because my MBA is in
project management, hut I reall y appreci
ate the way Ne ville a nd Steve have not on ly
given us a logical flow of plan ning and re
source management. but have also provided
some clues as to the true "critical path" in
putting on a DXpedit ion on foreign soi l. The
context is , as Ne ville po ints out above , the Photo A. Corer shot of DXpedirioning -
le s so ns and ex perie nces ga ined from Behind the Scenes, by Neville Cheadle
9M0C. Not only is the reade r provided with G3NUG and Steve Telenius -Lawe G4.1VG.
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l'hoto H. Here {I re the two editors: Neville 0 11 the left, and Steve on the right.

matter e xpe rts in the U K DX communi ty.
Here is the list of c hapte r head ings a nd
autho rs included in the text:

I; INT RODUCTIO N - Steve Tclcnius
LoweG4J VG

2: PROJ EC T PLAN - Nev ille Cheadl e
G3NUG

3: MARK ETI NG AND PUBLIC RELA 
TIONS - Ro n Fie ld G3XTT

4: LI CEN SING A ND PERMITS 
G4JVG

5: S PONSO RS H I P - G 3 N UG and
G4JVG

6: PRELlM I:-.rARY SIT E S URV EY 
G3NUG

7: TEAM A ND t\I ANAGEMENT
STRUCTURE ~ Gl NUG

8: EQ UIPMENT - Don Beattie G30ZF
9: LOGISTICS - G3NUG
10: RF MATTERS - To n y Canni ng

GOOPS
II: TECHNOLOGY - Jo h n Linford

G3WGV
12: PROPAGATION - G4JVG
13: SPECIALIST AREAS - G3XTT and

Mike Devereux G3S ED
14: DXPEDITION MANUAL - G3WGV

15: THE OPERATION - G3NUG

16: LIFE SUPPORT AND ENVIRON-
MENTAL CONSIDERATIONS - G3NUG

17: FINANCE· G3WGV
I H: AFTER THE EVENT - G3NUG

19: QS Ll NG - Phil Whitchurch G3SWH
20: THE S PRATLY I S L A N D

DX PEDITION STORY - 9M0 C - G3N UG

I s ho u ld a lso add so me kudos to the
publi sher, Radio Ac tivc Pu b![cations. I am

very im pressed with produ ction of this
hook , T he graph ics arc excel lent and very

c lear. T he ge ne ral prese ntatio n is profe s
sional , and the ir e mployment of half tones

and co lors is superb as well. It is very re
fr e shing to sett le hack with a publication
in hand thai is the antit hesi s of tha t which
sn often festoo ns the bookracks at the lo 

ca l rad io store. Ye s indee d, th e publishe r
has done well by Ne vill e and Steve .

I highly recom mend th is hoo k to the
readers of 73, and ho pe that it wi ll find a

permanen t place in yo ur librarie s . Onc e
agai n, here is where you may c urrentl y
obt ain a copy,

RadioActive Public atio ns
Nevada Communications

Unit I , Pi tzhcrbcn Spur

Farlington . Portsmouth
P06 ITT, UK
[hllp: //www.nevada.co.uk!hook-dx.hun l].

I e xpect that it wi ll soon he available

lo ca lly. Cheers and a hearty we ll do ne ,
ge nts!

o

11 SPONSORSHIP - In itial sponsorship diSCUSSIons with
clubs. fo u n dations, manufact urers and non-ama teu r
sources (Chapter 5) .

12 LOGISTICS: OPERATORS - Detached planning, travel
in and o ut, accom modation , tim e on site (Chapter 9),

Fig 2.2:
Act ivity lis t for planning network

Fig 2.1:
Typical outline planning network

S

1

START OF PROJEC'T

DXPEDITION GOALS - Lo catio n of DXpe d itio n ,
n u m bers of stations, antennas, ta rget areas, bands and
m odes (Chapter 2).

2 SIZE AND SHAPE OF TEAM · Numbers o f operators, RF
a nd tec h n olo gy support, ex perience a n d se lection o f
core team (Chapter 7).

3 OUTLINE BUDGET - Co sts and in come requ ired from
tea m members, sponsorships a nd Q SL cards (Chapter

'-_ I l l 13 LIFE SUPPO RT· Rev iew all life suppo rt issues and

Fig. 1. Here is {/ s/1apshot of some of the graptuca! details contained i ll the book (from page 7). (a) Typical outline " Ian ll ing network.
(b) Exalllple of activity list fo r ,,/mlllillf< network.
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Central Arizona DX Association

;\!7J(.J - 6545 Eas t Montgomery Rd
Cave Creek , Arizona 85331

establishing a base camp while the Conser
vancy com pletes the final stages of its pur
c hase o f Palmyra Atoll fro m its private
owners . Operat ion from Palmyra will also
occur as we stage and transi t the atoll during
the primary operation on Kingman Reef.

Donation s arc being solici ted 10 offset the
high cost of this type of operation . Please
assis t us in mak ing this ope ration a success
by donatin g an y amount you can. If you r
donation is in the form of a chec k or money
order, please make it nullo "Kingman Reef/
Palmyra DX Group" and mail it (0 Tom

Continued on page 58

1'11010 C. LDgO of the Central Ari~olla DX Association.

WANT TO LEARN CODE?
Morse Tutor Gold from G.G.T.E. is the

answer for be g in ne rs and experts alike.
· Gel lhe software the ARRL sells and lIS<:S 10 create
practice and test tapes; and :\Iorsl." Tutor (;ohl is
approved for VE exams at all levels.

•Sin"" I981.Gl..j'f h•• gwdod n...ly 20.000ham. and prosl"'cti~

hom, around lho world through proven .In,onrrod lesson. and.
,...rie'Y ofcharad. r. word aod <or"'ersalKln drill, Stra ight forward
menus make 1h. p,ocess simple ,nd fUIl

' TItis program [..1III•••a.y and .p«<!y ..If u"I.Dation. ,andom
<1>",,,,1.,. dJIl], ""II> 1\,. charod.,.., you "led; and you can cr••t.
yOU! 0"11 drills or import texl files. You <an Iyp< what you hear or
copy by hand and "e the ,..ult; one line .t a time. Pid Il,.
F:rnlSworll,or 11\" ,tand..d method, ,dc'<l lloo 10no frc'1.U<.~l<'y moM
conI(ona ble for you or .d.ctyo mcock ' peed",Ie" 'hs o(aword pe,
minute. For "UDOS <ompute,.., You af< a1w"ys in command

Cl'11ifkd
b" 1\1or.~ l'" ' or G <>I " ,,,,, }'our imcn"d ."",,1«

~
• or ."undboolJ. And. jfyou u,c. "-'u,,d board(I' ~ [o.... T",O,-Gold ,uJ~~,rts volume <"""",-

So,,""

3300 82nd St. # E. Lubbock. TX 79423

1-800-588-2426 ill.
8 06-792-3669 FAX 806-785-3699 :. a!C
www.rad-comm.com

DR-610T
2M/440MHz Mobile/Base

DJ·195T
2 Meter Handheld

CTCSS en/decode
and DCS

DR-605T ~'\i -
2M144Q MHz Mobllel8ase ..5-CIlII For A 1/'

. _c_ _ Jlltc o-Z____
--eIaJs s:::-

I V>/\/ , \,,"'-
DJ-V5TH

VIUHF. FM
Handheld

t)~"'0 ;11m oJJi!@[peJ'Jf!l
AUNCO 0@G)O@[J'g

JJ 'f7(~l:f)!fgj ttoa &1 (f:§) \!J~

DR-135TP
2 MeIer Mobile

lntemal TNC for Packet & APRS ®

band/mode to tal s. C urrent team members
are NI6T, N4X P, N4BQW, KH 7U, NH6UY,
K4 UEE, WB4JTT. K3VN. DJ9ZB, AA7A,
O H2BU , WA 1S, and RA 3AUU. Addi tional
team members will he added for a total o f
16 operators. Seve ra l of the operators have
already operated fro m hoth Kingman Reef

and Palmyra Atoll .
O pera tion will run for approximate ly 12

days in early October and wi ll incl ude 2 full
wee kends. Planned are 6 stations wi th am

pllfiers and yagls on higher bands. and a
Titanex and Batt le Cree k Special on lo w

hands. We will al so operate 6 me ters, RTTY
and SAT. A web si te wi ll operate and N l DG

is the web master.
KR/PDXG team me mbers ha ve been op

era ting from Palmyra Atoll since early May
as we assist T he Natures Conservancy ill

The Central Arizona OX Association
Charter Member Reunion, Second
Notice

Here is a quick rem inder to a ll of the
"Diaspore" members of the Central Arizona
OX Associa tion. YOll may remember that I
incl uded a small fe at ure on the 25th an ni

versary reuni o n of the charte r me mbership
of the CAOXA in the July installmen t o f

the OX Foru m. Wel l. the mee ting is about
to commence, so if you forgo t. it's time to
hit Price watch.com and boo k yo ur ticket s
to Phoeni x. T he 25 th Anniversary Reunion
meeting will be conducted as part o f the

reg ular meeting of the Ce ntral Arizona DX
Assoc iat ion o n September 7th of this year.
Fo r those o f you who arc familia r with the
area. it wi ll be held at the PARA Club in

Tempe. Anyone interested in unen ding,
please contac t Bo b Da v ie s K7 BH M ,
CAOXA Histo rian , at (480)839-3728, or via
E-mail at Ibdavtcsce sfamtpcc.corn ]. Don ' t
miss th is very spec ial event.

I j ust rece ived thi s fro m Steve KF2T1 a
couple of days ago. Read on. this is important
stuff.

Kingman Reef And Palmyra Atoll October
2000

The Kingman Reef/Palmyra DX Group
will operate fro m Ki ngman Reef in early
October 2000 . We need your financial sup
port to make this very needed enti ty avail 
able to all Dxcrs worldw ide . Kingman Reef
is number 16 overa ll and number 2 in EU 
ROPE o n the mo st recent ARRL DXCC
" Most Wan ted" list.

O ur team is international in make up and
highly experie nced in operations from lo
cations such as this. and their experience
will enhance your chances of inc reasing not
on ly your tota l count and b ut al so many

Kingman and Palmyra 2000
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HOMING IN
Radio Direction Finding

Grunge Busters II

Joe Moell P.E. K00V
P. O. Box 2508

Fullerton CA 92837
[Homingin@aol.com]

[http://www.homingin.comI

Intermod Patrol

Whether it's for exposing j ammers, locating stations in dis tress, t racking en danger ed wildlife,
prom oting international radiosp or ts or h olding a friendly club competition, r adio direction
find ing (RDF) is becoming p op ul ar among hams ar oun d the country. I've given tal k s abou t it
£0 len r adio clubs so far til ls y ear , and th er e was lots of enthusiasm and interest among the
members every time.

A s I wait my tum 10 speak atthese meet
ings. the "old business" topics often

include members' complaints of noise and
garbles on the d ub' s repealer. followed by
reports of the Technical Committee 's efforts

to find the cause . RDF is an im portant too l
when the interfe rence comes from a distan t
so urce , s uc h as a spur-p lagued pager
transmitter, leaky cable TV coax, or faulty
mcdtca l tele metry de vice . Two of last
year's most popu tar "Homing In" col umns
were in the March and June issues. where

the repeater grunge-busting efforts of RDF
enthusias ts in New Jersey and California
were described .

Somet imes. no one else is to b lame be
cause the grunge originates right at the re
peater site. The culprit migh t he inside the
transmitter fina l stage, inside the receiver
fron t end . or somewhere else close by. You
might thi nk the se pro ble m s would he
easier to solve than d istant spurs, but the
presence of the strong repeater signa l can
actua lly make it much harder. In such cases.
RD Fean he lp put the pieces of the pun ic
together, as this month' s tale ill ustrate s.

Aerospace agony

Over a hundred hig-gun Dx crs and VHF~

FM enthusiasts coex isted peacefu lly at the
southern Cali fornia engineeri ng fac ili ty
where I worked fi fteen years ago . In add i
tio n to a world -class H F sta tion with a
Co ll ins 13-e lcmcnt log-period ic beam fo r
40 throug h 10 meters on a 90-foo t tower,
the shac k housed the firs t two-meter re
peater to he put o n the air by an aerospace
industry ham cl ub .

Shortly after the club insta lled a high er
repeater antenna, a proble m arose. Every
evening, the repeater would begin transmit
ting a ho wling sound a nd some m uffled
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scratchi ng noi se s . Sometimes the noise
would j ust break in and o ut in termittently.
At other times, it was so severe that it wo uld

hold up the repeater unti l it timed out. As
soon as so meone keyed up the re peate r
agai n, the cycle wo uld begi n anew. Heavy
rain wo uld make the problem go away for a
day or so, but then it wo uld come right back.

Carr ier access for o pen repeate rs was the

norm in southern Californ ia at that time. No
one cons idered putting full- time subaudible
(One access on their machines. Besides, that

wo uld o nly have covered up the problem .
The grunge would still ha ve QRMed weak
signals.

Audio how l and lockup of the repeater
were cl ues th at ir ucrmcdulaticn was in

volved . Thi s pheno menon, usuall y called
"interr nod" for sho rt, occurs whe n two o r
more sig na ls on di ffe rent fre que ncies inter
act to produce signals on add itional frcqucn
des that are related mathematically to the
o rig ina l signa ls.

This interactio n happens normally inside
receivers . Fur instance, when yuu listen IU

an PM broadca st station o n 9 1.5 MHz, a
local oscillator in yo ur radio is generating
an unmodulated sig na l on 102. 2 MHz, from

which the 9 1.5 MHz sig na l is subtracted to
prod uce the 10.7 M Hz intermediate fre 
quency.The subtraction takes p lace in a non
li near stage ca lled a m ixer. In a good
receiver, a ll other mixing product s (such as
the 9 1.5 + 102.2 Ml-iz sum) arc filtered out .
The mixer is the only non-linear stage in

tho set.
If mi xing takes place whe re it sho uld n' t,

unwanted intermodulation interference oc
c urs. Trans mitter finals and receiver inputs
are supposed to he linear, hut sometimes
imprope r tuning or inco rrect dev ice bias
conditions will in trod uce non-lineanues.

The result can be very serio us. An e xample
is the case in Ohio some years ago in which

a strong signal from a TV broadcast trans
m iller we nt do wn the coax into the fi nal
stage of an FM broadcast tran sm itter at

the sa me site. lnterm odulation products
were c reated an d ampli fi ed in th e FM
transmitter, the n radi ated to cause wide

spread i nterfe rence.
W hen non li nearity produces harmonic s

as we ll as sum/diffe rence produc ts, ma ny
more unwanted frequencies can he gencr
ated. For instance , he re ' s what could ha p
pe n if repealers on 146.79(-) and 147.39(+)

shared the same site and severe intermod

occurred:

(2 X 146 .79 ) - 147.39 = 146.19 M Hz

(2 X 147. 39 ) - 146 .79 = 147 .99 MHz
(3 X 140.79 ) - (2 X 147. 39 ) = 145 .59

MHz
(3 X 147.39) - (2 X 146 .79 ) = 148 .59

MHz
.i.and so forth
Any of these products could cause un

wanted QRM if radiated . Even at very lo w
le ve l, the 14 11 .1 9 prod uct would lock up or

severely desensitize the 146 .79 repeater.
No w back to the aerospace story: From

the audio howl and lock up of the repealer.
it was clear that o ur transmitter o utput was
mixing with another signal (or signals) to

create a spur on the inp ut frequenc y. But
w ha t ot he r tran sm itte rs were invol ved?
W here was the mixi ng taking place? Usu

a lly when two signa ls mi x in th is manner,
you can hear the audio of both at the same
time, so why no t in thi s case?

Our club's repeater was Oil 146.97(-). A
fe w minutes with a calculator showed that

signals or harmonics o f sig na ls on 147.57.
1411.67 . 147 .27 and some out-of-band VHF



•

Photo A. This tit"o-meta repeater lVas
built fro m the ground lip by aerospace
hams abour 25 years ago. The receiver S
meter rap connects TO the panel meter at

upper right.

146.97 - 1.39 + 0.79 = 146.37 MHz

Continued on page 59

In those pre-Rush days, there was only
one talk-radio station in the Los Angeles
market. It was an AM stat ion on 790 kl-lz..
Could that be it? I couldn' t imagine how a
790 kHz signal could lock up a two-meter
repeater with intermodulanon .

How could I clearly copy AM signals
coming through a narrowband PM repeater
rece iver? I cou ld tap the IF and feed it to an
AM receiver tuned to the IF frequency, but
I didn't have a suitable receiver for that. So
I tried something more crude. The repeater
receiver had an S-meter output, consisting of
a diode detec tor on a second-IF stage, wired
to a me ter on the system panel (Photo A ).

That diode ought 10 be a rudimentary AM
detector. I hooked an audio amp lifi er and
speaker to the Scmcrer output. Voi la! The
sound of not j ust one, but two AM broad
cast stations came plainly from the speaker.
Quick comparisons with a pocket transis
tor radio verified that one was on 790 kHz
and the ot her was on 1390 kHz .

Now the mix equation was obvious:

It was also evident why the grunge made
sudden changes at sunrise and sunset. That's
when many AM broadcast stations daily
change their direc tional ante nna pattern and!
or power output. But it still didn't explain
where the mix was taking place and why

side of the huilding under those antennas.
But was that weak carrier really the grunge
signal, or was it j ust a birdie in my receiver
caused by the very close and strong signal
on the output '!

My conclusion from the RDF experiment
was that the grunge was coming from some
th ing in the club's harnshack or its antenna
system. Unlike the hilltop communication
sites occupied by ma ny ham repeaters, our
radio room was quite "clean" at the time.
The only system in 24-hour opera tion was
the repeater.The company's two-way equip
ment and the club 's packet cluster stat ion
hadn't been added to the room yet. The roof
top had on ly the repeater antenna mast and
the large log-periodi c HF antenna on its
tower.

I stopped the how ling lockup temporari ly
by putting a 10 dB RF unenuator between
the duplexer and the receiver input. For a
few days I ruminated about the "scratchy"
charac te ris tics of the grunge and how it
seemed to change suddenly (for better or
worse), around sunrise and sunset each day.
Maybe the spur was not made up of mixed
narrowband F~I signals .

Ifone signal were FM broadcast, the wide
band modulation (±75 kHz deviation) might
sound like that on a narro wband (± 5 kHz)
FM rece iver. I took out the RF attenuation.
opened the receive r squelch, and strained
my ears to try to get some intelligence out
of the scratch y grunge. Hmmm, thi s isn't
music. It sounds like somebody talking, and
ta lking, and talking.

•..'.

•

~..'

frequencies cou ld mix with the fundamen
ta l or harmonics of 146.97 10 produce a
signal on the input. But signals on these fre
quencies weren't strong. weren't continuous,
and weren' t dead carriers.

Careful checks with a dummy load and
spectrum anal yzer showed that there were
no spurs from the transmitter on or nea r
146.37 MHz. The receiver antenna had to
he picking it up from an ex ternal source.
Perhaps RDF could he used to detect and
locate the mix signal. with the transmitter
locked on and the re peater how ling aw ay, I
drove slowly through all parking lots of the
300-acre facil ity, trying in vain to pick up a
signal on the input with my a-element RDF
quad . No luck .

•

•

Schmoozing the guards

Apparently, I needed to ge t the RD F gear
closer to the repeater. A visit to the Secu
rity office and some fast talki ng produced a
Icncr of permission to bring my vehicle in
side the fac il ity ga tes . Nobody la id the
Security officers, however. As I drove up
and stopped right in fron t of the gate in
my car bristl ing with antennas, I thi nk it
was ins tinct that made the guard' s hand
mo ve toward his weapon.

Afte r some more fast talking, I ga l the
car and gear inside, where the grunge re
mained elusi ve. Using a sideband detector'
for max imum RDF system se nsit ivity, I
found that the only traces of 146.37 signal
were coming from the direction of the ham
club' s station on a building rooftop.The sig
nal got slightly stronger as I drove to the

Repeater antenna

Penthouse roof

Fig. 1. The tall l/F antenna tower and repeater antenna nUlSts were quite close and they
used some of the same glly anchor points. Adding an insulator in one guy wire solved a
pesky intennod problem, as the text explains.
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CRLENDRR EUENTS

Listings are free ofctuuge as space permits. Please send us your Calendar Event two months in
ad vance of the issue you want it to appear in. For example, if you wan t it to appe~1r in the
December issue. we should receive it by September 30. Provide a clear. concise summary of (he
essential derails about your Calender Event.

OCT 8

Continued on paye 59

NEW PORT RICHEY, FL The 10th Pasco
County Hamfesl will be held 9 a.m.-3 p.m. at
New Port Richey Recreational Center, 6630
Van Buren Rd., New Port Richey FL. The event
will be inside and air conditioned. Admission
$5, XYLs and under 12 admitted free. Tables
$15 each; electricity $5. Tailgate spaces $3
each. Contact Ron Wright N9EE. 8849 Gum
Tree Ave., New Port Richey FL 34653. Tel.
(727) 376-6575; Of E-mail {n9ee@akos.netj.

YONKERS, NY The Metro 70Cm Networ1< will
hold a Computer and Electronic Aeamarket
at Lincoln High School , Kneeland Ave., Yonkers
NY. Doors open for vendors at 7 a.m. and
buyers at 9 a.m. Free parking. Admittance $6;
under 12 years free. Talk-in on 440.425 PL
t56.7; 146.910 PL 114. Vendors should call
N2VQP after 7 p.m. at (9 14) 969-7888; or E
mail (Ceve9 14@aol.com} to register.

Ta lk-in on 145.290 rpt r. Contact Shirley
KC5RDU on the 147.030 rptr. for further info;
or E·mail {SRHarrls@ipa. netj.

SEPT 24

MEDINA,OH Join the M2M Group for the all
new 2000 Medina County Hamfest, Sunday,
Oct. Bth. atthe Medina County National Guard
Armory, 920 W. Lafayette Ad., 1/2 mile west of
the fairgrounds. Vendor setup at 6:30 a.m.
Open to the public 8 a.m.-2 p.m. 'Ialk-in on
147.030(+). Computer equipment, new and
used ham gear. VE exams. contact Fred at
(440) 236-3477. Walk·ins always welcome.
Indoor tables. Limited outdoor flea market
spots available on a first-come first-served
basis. General admission $5 per person at the
door or $4 in advance. Vendors $9 in advance,
$10 per Iable on the dayof the event. For more
mtormancn about tickets and registration,
please call Mike at (330) 273-1519.

WALLI NGFORD, CT The 8th Nutmeg
Hamfest & Computer Show, and the AARL
Connecticut State Convention, will be held
Sunday. Oct . 8th , 9 a.m.- 3 p.m. at the
Mountainside Special Event Facility, High Hill
Rd ., Wallingford CT. Exit 15 Rte 9t (North or
South). Follow signs. Vendor setup starts at 6
a.m. Some of the features of this event are:
Indoor and outdoor vendors and private
"tailgating" sales , seminars , lectures ,

SEPT 23

SEPT 21

WHITE PLAINS, NY The Hudson Division
Convention, sponsored by the Westchester
Emergency Communications Assn., will be
held at the Westchester County Center in
White Plains NY. Directions: Interstate 1-287
in Westchester to Exit 5, east on Aoute 119 to
the County Center on left. Doors open 8 a.m.
2 p.m. Features include forums, VEexams from
8:30-11:30, many AARL officials, commercial
vendors and a large flea market. There will be
no tailgating. Tables are $25. Vendors will be
admittedat 6 a.m. For more info call the WECA
hotline at (914) 741 ·6606; or go to (www.
hudsonconvention.orgj. Talk-in on t47.06 PL
114.8. There wilt be a convention dinner on
Friday, Sept. 15th at the Elks Lodge in New
Rochelle. Three awards will be given for Grand
Ole Ham, Technical Excellence Award, and
Amateur Radio Operator of the Year.

Spaces are $5 each. Some spaces are
available under the pavilion on a first-come
first-served basis. An auction will be held from
11 a.m. until about 3 p.m. Talk-in on 146.76.
For further inlo contact Rick Fa irweather
K1KYI, 106 Chaplin St. , Pawtucket RI 02861.
Tel. (401) 725-7507 between 7and 8 p.m. only.
E·mail to {k1kyi@arrl.netj.

SANTA ROSA, CA The Sonoma County
Radio Amateurs, Inc. Annual Hamfest and VE
exams will be held at Lewis Adult Education
Center, comer of Lewis Road & Lomitas Ave.
Vendors admilled at 6:30 a.m., buyers 7:30
a.m. Double parking spaces for vendorsat $1 0
each, buyers free. VE exams 9 a.m.-12 noon.
For info and directionscall Rick ReinerK6MB
at (707) 575-4455, or go to the Web site at
(http://www.cds l.net/sera!]: or write to SCRA,
Po. Box 116, Santa Rosa CA 95402.

NEWTOWN, CT The WesternCTHamfest will
be held at the Edmond Town Hall, RI. 6, from
9 a.m.-2 p.m. Setup at7 a.m. Exit 10on 1·84.
Talk-in on 146.67(-) PL 100. New equipment
dealers, flea market, tailgating, computers.
Tables $10. Tailgating $6 (each includes 1
admission). Admission $4 (under 12 free).
Reservations and info to Seab Lyon AA 1M Y,
12 Willow St., Beacon NY 12508.

SEPT 16

SEPT 10

SEPT 8-9

QUEEN WILHELMINA STATE PARK, AR The
31st annual Mena Hamfest will be sponsored
by the Queen Wilhelmina Hamfest Assn. at
Queen Wilhelmina State Park near Mena AA.
The location is 13 miles west of Mena AR on
Hwy 88. Talk-in on the Ouachita ARA rptr.,
N4EJZ, 146.79100 Hz tone, or 146.49 simplex.
For flea market spaces, contact Charlo tte
KC5DOR at (870) 642-7656, or E- ma il
{blee@ipa.netj. This family oriented state park
features a zoo, miniature golf, scenic railroad,
and snack bar. RV and tent camping as well
as lodge. No entrance fee. but $2 registration
guarantees next year's flyer.

BETHPAGE, NY The Long Island Hamtair &
Electronics Flea Market will be sponsored by
L1MARC, Sunday, Sept. 10th, 8:30 a.m.-2
p.m., rain or shine, at Briarclitfe College, 1055
Stewart Ave.. in Bethpage NY. Amateur radio
equipment, shortwave radios, scanners, CB
equip ment. power supplies , accessories .
ARRL info, and the all new 50/50. Tailgate
spaces $1 5. General admission $6, children
under 12 free. For more info, call the 24·hour
LlMARC info line at (516) 520-9311 , or check
the Web page at {www. limarc.org]. Talk-in on
the 146.850 PL-136.5 rptr.

FORESTDALE, AI The Rhode IslandAmateur
FM Repealer Service. Inc., will operate the
146 .76 , 146 .94 , 223.76, an d 447.425
repeaters in Rhode Island, and will hold their
annual Spring Flea Market and Auction ettbe
VFW Post 6342 , Main s t., Forestdale (No.
Smithfield), RI. Take the Forestdale exlt off
Roule 146 in No. Smithfield , take a left attne
end of the ramp and go six tenths 01a mile to
the Post on your right just before the Village BENTONVILLE, AR The Benton County
Haven Restaurant. Please observe parking Radio Operators will host a hamfest at the
instructions. Flea market opens about 8 a.m. National Guard Annory from 8 a.m. to 1 p.m.
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SOUTH DARTMOUTH, MA The Southeastern
Massachusetts ARA, Inc. will hold its annual
tlearnarket on the club's grounds at 54 Donald
St. , South Dartmouth MA. The event will run
from 9 a.m. to 1 p.m. Talk-in on 147.001.60.
Admission $2, spouse and children free. Walk·
in VE examsat 10a.m. Free space for vercors.
For further info contact Bill Miller KflBR at
(SOB) 996-2969; or by E-mail to {billmiller@
netzero.net}.



RaOUE I:' BEYOND
VHF and Above Operation c.L. Houghton WB61GP

San Diego Microwave Group
6345 Badger Lake Ave .

San Diego CA 92119
(c1hough@pacbell .netJ

The Joy of HTs and
Other Transceivers for VHF/UHF

I have had so m uch tun over the years using and carrying HTs for various bands. stsrt ing with
an early two-channel Ff../ crystal-controlled llT many years ago. Back then. th is was quire a jump
in technology, .1S it rep laced a single-channel crystal -controlled hand-held unit that had a sui t 
case handle on cop of the unit to carry this transceiver. (It was a converted surplus Motorola
business-band FM transceiver. ) We paid quire ~'l bit [or pr emium multichannel (usually two
channels) crysta l radios in those day s.

Well. it took quite a few years until the
leom IC-2AT came upo n the HT

scene, and what a de velopment that was. As
far as I was concerned. thi s was a marve l in
tec hnol ogy. sporting a sy nthesize r an d
cress tones and touchtonc for phone patch
use - all o ff the HT touchtone pad . You
can' t imag ine what a commotion it caused
when it was introdu ced.

I don ' t have the o ld IC-2AT now. as it
was passed off to a good friend . I' ve added
many other li ne HTs to the test-and-usc grist
mill over a ll these years. They include HTs
for ba nds from 144 MH7., 220 MH z. a nd
440 MH z.

The 2AT has heen upgraded to an IC-02,
and added to th is collect ion which includes
an IC-03 and an IC-04 to cover all hands
from 2 meters to 450 MH z. I e ven have an
HT (Santee 1..5-2(2) that sports sse and FM
all ro lled into one compact unit. The Santee
has proven to be quite a valuab le HT, espe
cially when my interests include microwave
portable o peration. It beats carry ing a base
station m ultimode rad io for fie ld operation
in the ARRL to GHz and Up contest eac h
year. ItJUSt depends on your style in setting
up at a remote location. be it a secluded spot
or a more comforta ble one th at permits
much larger in stalla tions . If you have to
back-pack o r .....o rk on a limited-weight-to
carry opera tion. the Santee LS-202 for SSB
operation is most necessary, and weighs in
at only about a pound, batteries included.

You might ask yourself. "Why so many
radios?" Well. It started o ut being an ev alu
ation to find the best de vices to be able to
modify and tu rn into usable m icrowa ve

convener "IF ' stri ps for conveners. In the pic k. up what you can locale and sta rt oper-
beg inning , I picked up what I could lind in ating , gett ing your fee t we t in thi s fascinat-
the used market, and fro m there it j us t de- Ing part o f the hobby. be it SS B or converter
vc lopcd into what it is today. S till , it's a usage . Still. keep an eye open fo r yo ur best
collection amassed hit-or-miss, bu t sti II re- choice, and upgrade later should yo u find a
rnaining in operating con d ition, attesting to better multimode radio.
a very good work be nch an d mainte nance Most of the HTs in my co llection a re
routine for those who needed it. The rest o f Ieom rad ios. It j ust happened tha t way and
the uni ts have stood the test o f time and still has worked ou t well , proving rugged con
fun ction withou t an yt hing e xcept a good seuctton and qua lity give little trouble ove r
dusting off once in a while . many years of use . In retrospect, I was swept

What, then . makes a very good busc stu- off my feet with that flr st z -channet zme ter
tion for micro wave converte r o peration ? 1-1.1 HT so many years ago. With the fi rst
Popular app lication s de mand a m ultimode synthesized 2 me ter rad io - the Icom 2AT
radio for CW, sse. and narrowband FM . - it happened again! A great tec hno logi-
My multimode collection. amassed over the cal advancement that could not be passed
years in trying to fi nd the best possible mi- up. Recent ly, it happened again with my
crow ave conv e rte r radi o . incl ud es th e latest acqu isi tion .
Kenwood TS-700. the Jcom-202. Jcom-2 1I , Now. 1 don 't go out and purchase every
leom-245. Icom-260. and my main base sta- model of radio that comes along, bu t soone r
tion. an Icom-820 . A ll these rad ios are ca- o r la ter there is a device that comes along
pable of mu lt imode opera tion. with the that really catches my eye. This HT that
e xception of the lcom-202. whi ch is SS B caught my eye is also an leom radio, and
only. All are desirable fo r microwave con- sports a four-band transm it and six-ba nd
ve rter IF us age i n e it he r the 2 m eter o r receiver. As an amateur transceiver. the IC·
3/4 meter frequency ra nge . In the used mar- T81A produces 5 wa tts output on 50 MHz,
ketplace , all e xcept the Icom -820 arc in the I4--1 Ml-lz, and -150 MHz., and I watt on 1296
$ 100 to $200 swap meet price range . The MH z . It s mod e o f o p e ra tio n i s a ll
Icom-820 would be a great find. but is still narrowband FM . e xcept fo r the VHF aircraft
too new a rad io to be found at swap meets band on 118 to 135.995 M Hz which isAM
or the used marke t at a lower range bargain fo r this recei ve application. Wideband FM
pnce. is pu t into play for receive frequencies of

If you ' re interested in a m ultimodc radio 76 to 107.995 MHz.
for VHF / UHF work o r microwave con- All other operation is on the four ama-
verter usage. pick up what you can . If you leur bands, narrowband FM 50-54 MH z.
pass up a bargain-priced radio , wai ting for 14-1-148 M Hz. -0 0-450 MHz, an d 12-10-
the idea l radio to come a long. you might 1300 MHz. Wide receiver coverage ex tends
have a long wail. My recommen dation is to o peration from 74 to 174 MHz on VHF,-IOO
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to 470 MHz on UHF, and 1240 to 1300 ~tHt

on the UHF microwave band. O pe ratio n
is from e ither a cable to e xternal so urce
of 12 volts DC, or an internal NiMH 9.6 volt

680 mA internal battery pack.
The loom-1'81A sports a single rubber ducky

antenna suitable for usc on all of the four trans
mit frequencies, 50 "MHz to 1300 MHz. leom
updated its antenna connector to a minia
ture SMA m icro wave connector in stead of
the BNC connector on earlier rad ios. This
change to the S11A connec tor represents a
great improvement that is more stu rdy re

garding external con nec tion o r an tenna
move ment. This has been a problem with

most HTs equi pped with BNC connec tors.
with movement o f the antenna stressing the
chassis-mounted BNC connector. T he ad
d ition of this SMA mic rowa ve connector
makes g reat se nse for operation in a minia
ture microwave connector. I t' s great having
such a small connecto r o n the end of the
mobile cable, instead of the PL-2.59-to-BNC
adapters that are mandated in other units.

I have been so impressed with the Icom
T81A HT that I have many plans for its use
in my ma in inte res t of microwave converte r

usage. One d rawback fo r mi crowave con
veners and IF radios for 2 meters is that your
image frequency can sti ll ha ve some in
tlue nce in yo ur converte r 's o utput, as it is

o nly 150 some M Hz a way from the car
rie r. Rea lizi ng that, m ic ro wa ve filters fo r
.5 G Hz o r 10 G Hz c all have a usab le pass

band o f a fe w hund red M Hz. a llowing the
image o f the 2 meter rad io to st ill have

so me degradatio n of system performance.
The e asy way around thi s prob lem is to

use a higher IF fre quency, pushing the im
age o ver the filter 's passband rejection slope
and solving this problem (by using 1296 MHz

o r some other frequency in the 1240 to
1300 MHz range of operation available with
the Icom T 81 A ). Th i s wo u ld be a ll
narrowband FM of co urse - wish it cou ld
be SSB also, maybe in some futu re model !

In its operation, the Ico m T8 1A is just a
breath of fresh ai r, it is so easy to use . I find
in Icom's adverti sement that yo u don 't need
the manual to reme mber all of the functions,
as it 's quite easy with the joystick button
and simpler keypad operatio n . I ha ve to
agree with learn that this HT is quite easy
to operate . I find that while I don' t do the

correc t option key stroke func tion every
time from memory, it is usually tho ught out
in a few seconds and then correctly imple
mented. On other I ITs, I have struggled with
out me instruction manual and find this T-8l A

is so much improved that I can' t shout lo ud
enough about how great an improvement it
IS.

In brief, it 's just much easier than other
HT' s I have tried, el iminating the struggle

to remember the functions of the keypad and
trying to remember the correct program 
ming options. As with every thing, nothing
is perfect, and the only problem I find is the
front panel joystick butto n going into SET
MODE. It functions well for four of its fiv e
functions, so it 's not a great liability, just a
rmnor annoyance .

T he jo ystick b utton is a multifunction
b utton that no rm ally works very we ll for
fo ur functions - the up, do wn, left, and
right se lections. It ' s quite easy to remem
ber what function is what, as it di splays the
selection process on the LCD d isplay, some

what eliminating carrying a pocket cheat
card. T he fifth function is "SET M ODE" ,

accessed by push ing straight do wn on the
joy button for a I second d uration. I find
you have to attempt this function a fe w times
before entering the SET MODE. What you
get sometimes is one o f the other four func

tions coming up vs. the desired SET MODE.
A minor inconvenience. Just use this button

with a sensitive touch and the problem seems
to go away. If you pers is t in being heavy
handed, it will g ive you some di ffic ulty.

Now, don ' t take my comme nts about this

as a major fault . I lind the enti re package of
the Icom~T8 I A to ha ve so many po sitive

attributes that I tend to forget about this SET
MODE problem . A simple fix for tho se who
might wa nt to load up q uite a few repeaters
and tone functions is to obtain the PC-pro

Photo A. The tcom lC-T81A f our-ballll HT grammable software and the connecti ng
for 6 meters, 2 meters , 3/4 meter, and cable and do all progranuning of memory and
23cm. options using the software . Fo r spur-of- the
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moment programming , it just takes a small
am ount o f trying to accomplish the SET
T\WDE programming desired. A s I men
tioned earl ier. if yo u don't know what re
peater tones are requi red , the T8 1A has a
tone sc an mode th ai is easily acc essed .
W hen the unknown tone is decoded, the
SET MODE conten ts are programmed with
the desired decoded tone frequency. Q uite
a nice internal tool.

For those who p lan travel with an HT, I
recommend the PC Window s program and
computer interface ca ble that al lows you to
program in sp readsheet fashion and then
up load to your T-8I A . In this way, you can
save ti les fo r different parts of the country
and op tions that are functional fo r diffe rent
regio ns yo u plan to visit. You could se t up
repeaters for the Dayton area for usc there
and when you re turn home you could up
load your loca l systems. retu rn ing the pro
gramming fro m a saved PC file of you r local
systems. This makes the T-81A very versatile
and qui te easy to use .

Other options available include auto shut
down, saving battery power when no t used;
LCD backlight lighting ; beep tones for key
board con trol; auto repeater d up lex o r sim
plex frequ ency contro ls ; DTMF di ali ng
speed; and LC D contrast controls . Standard
"S ET M ODE" contents incl ude CTCSS
to ne use fo r squelch operation ; repeater tone
freque ncy sett ing; t uning steps fo r fre
que ncy tuning ; repea te r o ffse t frequency
de sired ; sc an re sume conditions ; and a
toggle to enable or d isable " RITIVXO" fre
q uency fu nctio n o n the 1200 MH z band
only. O ther operations using the Icom-T81A

incl ude AM o peration on the commercial
ai rcraft band, and widehand FM in the 88
to 108 MH z band .

All the fea tures rolled into one very small
package that fits nicely in the palm o f your
hand. Ergo nomic ally speaking. leom has
designed a great HT into a very small pack.
age - battery included, wit h a fou r-fre 

q uency antenna . I especia lly like the size
and power-to-weight ratio fo r power output
o f S watts in high powe r mode, making it
very nice in mobile use . That ' s where I get
the best enjoyme nt from the T-8 1A, as I park
my truck in the downtown area of San Di
ego and do not want to have an underdash
or o ther radio showing to tempt someone to
break into my vehicle. I figure it's easier to

e liminate the problem by not displaying
some candy in the open for a potential prob
lem . That 's o f course my preference, to usc
HTs for mobile use 10 eliminate the auto
break-in side of the problem .

Acce sso rie s in my operation incl ude a

Ccnunued on paqe 59



ON THE 60
Mobile, Portable and Emergency Operation

Justifying Our Existence

SIeve Nowak KE8YN/4
1011 Peacock Ave. NE

Palm Bay FL 32907-1371
(ke8yn@netzero.netj

Far too many of us are old enough to r em ember lValt Kelly's comic str ip, "Pogo. " In one famous
episode, a ch.1r~1cler perodied Commodore Oliver Hazard Perry's report of victory (" lVe have
met the enemy and they are ours "). In the comic strip, the character staled, "lVe have met the
enemy and they is us."

locations thro ughout the co untry. For
argument's sake. le t's fig ure that there are
one hundred events at whic h ham radio is
active.

I. 100 events which utilize five amateu rs
for a total of e ight hours = $48.000

2. Equipment for five amateu rs at each
of the one hundred events = $ 1OO,()(X)

If we look at one year 's ac tivi ty, assum
ing tha t we have only one hundred events
per week, whic h use only five hams for one
full day. the value of the lahar is $2.496,000
and the equipment va lue is $5.2{X).(X)(). In
rea lity, the number of hours hams provide
is probably much. m uch highe r fo r real
eve nts without co unting various drills. emer
gency nets, support of MARS , etc. If that is
the va lue of the service we pro vide. what is
the cost?

Zero.
Nothing,
Nada.
On the surface. this looks like one heck

ofa dea l for tbe government. but on the other
hand. it e xpla ins why the govern me nt is
willing to give us our frequencies and tol
e rate our towers, etc. This is a good dea l
hath for us as hams and for the govern ment
- the proverbial win-win arrangeme nt.

Why have I bored you with the ..e calcu
lations? Recently I read some E-mail regard
ing a public serv ice exercise in which Ron
weqcn WD4AHZ used the forma t from the
ARRL Public Activity Service Report (FSD
157) to indicate the val ue of service which
amateurs had provided. Since he had as
signed a dollar value to the service provided.
several folks responded as to how this was
in violation of Part 97 . In fact . no money
ever changed hands. so there was nei ther a
violation nor any impropriety. On the o ther

A t times. this is a far too accurate state
mcnr about some of the practi tioners

of ham radio . Many times. when we are
doing good things. some hams seem bent
on ensuri ng thai we do nOI get the credit we
are due. These folk .. arc so intent on enforc
ing the leiter nf the law that they are ohlivi
ous to the s pirit of the law and totally
unaware of the spirit of the hobby.

In the pas t few months. hams have dune
yeoman duty he lping ou t in wildfi res in the
southeast. southwest. and northwest. They
have pro vided key communications for a
young man who was inj ured whe n hi s
family's boat was attacked in the Caribbean.
Hams have been the conuuunlcntto ns for
public serv ice events: thro ugh SkyWam. the
eyes and cars of the Weather Se rvice; and
the link for local emerge ncy relie f efforts .
They ro utinely provide a ll kinds of support
for their communities,

In some respects, we do nul ex pect to re
ceive credit for the work we do, but in oth
ers that credit is a cri tical component of our
ex iste nce. Bluntly put. how can we possi
bly j ustify the existence of a hobby that has
access to broad expanses of the radio spec
trum'! Why do regu lations such as PRB-I
ex ist? Why does the FCC invest its time and
effort into mainta ining our existence? The
reason is simple - we currently o ffer a
value to the community that is greater than
the cost we represent to the govemment.
However. merely representi ng a great value
to our community and our nat ion is no t suf
ficient - we must a lso make key people
aware of what we do represent.

Value is one of those conce pts that we
think we understand. but about which we
may be hazy. There's an old saying that a
cynic know s the price ofeverything but the
value of nothing. Unfortunately. there ap
pears to be more Ihan a few cynics with in
the ham radio community.

I

What would it cost to assemble a group
of experienced radio operators on short no
tice. equip each of them wit h one or more
radios. and dispatch them to the scene of a
disaster? If this had to be done by a local
govcmmcnt agency through normalchannels.
you would see at least the fo llowi ng:

I. Radio eq uipme nt. S2(X}-$ I000
2. Rad io operator, $10-$15 per hour
3. Benefi ts. 20%-tO% o f hour ly rate
In a relatively small operation involv ing

fi ve radio operators for a single eight-hour day,
we would be talking about the following:

I. Radi o equ ipme nt (minim um ). $200
times fi ve operato rs = $1000

2. Salaries and benefits (minim um). $ 10
per hour times eig ht hou rs times fi ve op
e ra to rs = $400. plus 20% for minimum
benefit s = $480

Of course. to maintain a rcum of profes
sional communicators would require addi
tiona l costs. In the hospita l where J wo rk.
an individua l who is not guaranteed a ce r
ta in amount of hours eac h week is paid a
premiu m rate when they arc needed. In ad
dit ion. those who are subject 10 being called
in to wo rk on short notice receive a small
hourly amount just to be available. There
might be some type of additiona l pay for
being. sent to a disaster area. and of course
any time over eight hours woul d be paid at
time and a half for overtime . So. no matte r
how you slice it. five amateur radio opera
tors who volunteer the ir lime and equipment
for public service represen t hundred.. if not
thousands of dollars in val ue.

Unfortunately. we hams so metimes for
get how much we contribute to the common
good and how this must. and in fact does,
represent a ..-a luc to the community. Now,
to get a real feel for how exrenslvc this is•
remember that during any given week there
are hams providing support for hundreds of Continued on page 6 1
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HAMSATS
Amateur Radio Via Satellites

Y2K Field Day Report

Andy MacAll ister W5ACM
14714 Knights Way Drive
Houston T X 77083-5640

Th e ARRL (American Radio Relay League) Field Day competition offers an opportunity to test
emergency preparedness communications and, for the stuellite enthusiast, the challenge ofmaking
hamsat con tacts from a remote location. f ield LJay is al ways the fourth weekend in June, and
Field Day 2000 was great.

The object of the competition is to work
as many stations as possible on any anti

all amateu r band s. This includes HF, VHF,
UHF and the microwave bands, with the
exce ption of 30, 17 and 12 meters. There
are also a number o f ac tivities that an indi
vidua l o r group can pu rsue 10 co llect bon us
poi nts. One of them is 100 extra points I'm
a sate llite contact.

While most clubs j ust wan t a single 100
poin t sate ll ite QSO. there is an alternative
Field Day com petition thai sha res many
ARRL rules. bu t is separate and foc uses
only on sate llite ope ration. It is run hy
AMSAT, the Radio Amateur Satelli te Cor
poration . The goal is to make as many sat
e llite contacts as possible on any and all
hamsats. Any mode thai will work via sat
e lli te is encou raged and eac h sate lli te is
considered a separate band.

Unlike norma l shortwave operation in a
remote location. more preparation is needed
fo r sate llite work. T he commu nications
eq uipment and ante nnas must be checked
fo r e ve n minor problems. since the received

signals arc vcry oftc n weak and transpon
der loading is at its peak du ring the contest.
If the Field Day site is far from home, or
bita l predic tions must he recalculated for a
different location, especially if beams are
used .

Field Day 2000 via satellite

Last year At\ISAT-OSCAR- I0 was sur
prisingly good and th is year was nearly the
same. hut this 17-year-old hamsat can be
quite unp redictable since the onboard com
puter ga ve out over a decade ago. AO-IO
provide d many voice and CW contac ts for
those who pursued it. and with its high cl
Iiptica! orbi t, AO - I0 is still a great resource
in the sky. It is simply a ll uncontrolled. but
func tional f\..Iode "8 " (70 e rn up and two
meters down), transponde r in space .

The Fuji satelli tes F-O· 20 and F-O-29
were bot h in ana log (voice and CW ) mode
for Field Day. Con tacts were plentiful for
those who were prepared for the exceptional
Doppler shi ft associa ted w ith sate lli tes

with a UH F downl ink. The 70-cm down
link signals can drift as much as 20 kHz in the
course of an overhead pass. Satellite newcom
ers had problems keeping up.

The Russian RS- 13 hamsar did well. but
o peration via this VHF/HP harnsat was con
fusing. RS- 13 is currently in Mode KA .This
mean s that it recei ves on two meters and 15
meters simultaneo usly and downlinks on 10
meters. Due 10 the great band cond itions on
15 meters. numerous stations that were strn
ply working terrestrial IS-meter Field Day.
were heard through the transponder. While
this was entertaining, it made it very hard
to tel l the d iffe re nce between satellite sta
tions and those that were inadvertently being
heard thro ugh the sate llite .

Operation via A!\1SAT-OSCAR- 27 and
UoSAT·OSCAR- 14 was as expected. super
crowded! These single-chan nel FM Mod e
''J" (2 meters up and 70 erndown) repeat
ers in the sky we re worki ng well eve n
though it sounded like hundred s of stations

Con tinued on page 50

P/1tJ(tJ A. Mi/,;(' wAsnvrgets serious with AO-JOdurillg Field Dav2000
• •

at W5ACM ill Soutli Texas. on the Sparks Ranch west ofHouston.
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Photo B. Yae.l u FT-8475 "we used [or both IIF and satellite use
during Field Day at W5ACM.
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Photo C. Borrowed satellite omenl/os and
((HH'r; from Doug W85TKI. worked well
for all of the VHF/ UHF hamsats during
Field Day 2000.

HRM SRTS
continued f rom page 48

were trying to access the satellite simulta
neou sly. Perhaps the mass of signa ls is like
that heard by shu tt le astronauts when they
operated SAREX (the Shuule Amateur Ra
dio EXperimen t). The result is that only a
few co ntacts are made. usually by the sta
tions with the biggest an tennas and the
strongest transmitte rs. II was wild. bu t at
least it was only temporary. Unfortunate ly
there were a number of stations try ing to
get the ir l OO-po int ARRL Field Day bonus
using HTs and small beams. Most were dis
appointed. but what can you expect Irom a
repeater with an altitude of several hundred
mi les. when e veryone within range is trying
to talk at the same time'?

While SUNSAT-O SCAR-35 was not

available for Fie ld Day las t year. it was on
for some passes ove r the U .S . this time.
During one pass over North America it was
operati ng like a 1200-haud packet digipcater
o n Mode B (70 em up and two meters
down). On another pass. SO-35 came over
in FM m ice mode. It was fantast ic . Very
few Field Day participants expected SO-35
to even be on the air for Field Day due to

satellite overheating problems caused by
excessive sun exposure . For those who were
checking the two-meter downlink frequency
on each pass. it was a delightfu l surprise to
ge t some dig ital and FM voice ac tivi ty for
the com pe tit ion. The FM downlink on
145.815 MHz is always easy copy. e ven on
a small scanner o r HT.

The digital hamsats were doing reason
ably well this year. Three 9600-baud bird...
were the most popular. UoSAT-OSCAR-22.
KIT SAT-O SC A R· 23 and KITSAT·OS·
CAR-25 . Downloading an d uploading Field
Day greeting messages is an accepted ac
tivity in the AMSAT Field Day rules. Re
cent rul e c ha ng es also a llowe d d ig ital
co ntacts that use the amateur-radio satelli tes
as flying digipeaters.

Severa l stations tried out the 96<X}.haud
satelli tes us ing the Ke nwood TMD-700A
this year. Result... with this new. rather amaz
ing mobile transceiver were mixed at our
site. We had a few too man)' cables a nd con
nectors between the radio and the antennas.
rhus only a few Field Day message ... were
downloaded. due to low rece ived signal lev 
c is. Communication with the TNC (Termi
nal Node Controller) in the TMD-7(XIA was
easy to set up a nd usc. but nex t year we will
do a few tests before heading to the fiel d
with a new sys tem.

Field Day 2000 • terrestrial

Our gro up of satellite chasers had pro
vided the hamsat station for the Texas OX

Socie ty for a number of years. This year
TDXS decided not ( 0 do Field Day. so we
were on ou r own. Our primary HF Field Day
antenna. a three-element triband Vagi, had
been collecting dust in an attic. Fortunately
the elements and hardware had been care
fully packed an d labeled . Assembly was
cas)'. and the large beam with rotator was
actually lighter than the sate lli te array with
its tower sections .

Two Yacsu Ff-847s were used for al l SS B
voice and C\V contacts at the main sta tion.
an air-conditioned po p· up campe r. One rig
was used for sate llite and the o the r for HE
The rad ios d id both tasks quite well . With
emphasis on sate llite work. the HF staiion
was simpl y for fun. and If ncce...sary, to pro
vide backup gear for the sate lli te system.
After fighting for contacts via AO-IO and
its deep. long signal fades. 20-meter phone
see m ed lo ud and easy, but ex tre mely
crowded . T he o ld beam did a grea t j ob
though. and was also quite useful fo r the
RS- 13 down link passband on 10 meters.

Six meters was a surprisi ng de light this
year. Coverag e was ve ry sim ilar to ten
meters a nd signa ls were very good on the
MFJ transcei ver and small three-e lement
beam at 12 feet. Most of our contac ts from
south Texas were into the northeast around
Tennessee . although a few got as far north
as Can ada. a nd south to Florida . The sta
tion was set up in the open. and the Texas
mosquitos were fie rce after dark .

Field Day 2001

Wh ile there are no guaran tees tha t AO
10 wi ll st ill be on the air for Fie ld Day next
year. there are also no promises about HF
propagation. We hope that bo th will he in
good shape. We are also hoping for a fully
com missioned Phase -3D sa te ll i te (0 he
online for the event. Will you he ready? fa

Photo D. A typical Texas Field Day sire - COI\ '~' check Ollt the ifF
alllelll/a installation.
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Photo E. Ed KD5ELB rail the six-meter outdoor station at
W5A CM during Field Day.



THE DIGITAL PORT
Jack Heller KB7NO

P.O. Box 1792
Carson City NV 89702-1792

[jheller@ sierra.netl

DigiPan is as easy as PSK31 gets

You may wonder n"hy DigiPan .1ppears to dominate the new as well as th e serious PSK users as
their choice software. There are several good r e.150n5. I \n?nl back to the web si te (See Table 1)
and downloaded Version 1.2 to upgrade Version 1 ttun I tried some months ago, and discovered
why so many hams are hooked.

The popularity of PSK

instructions fo r printing and exporting. plus
you can searc h and view o n the screen fo r

previous contacts.
This version of DigiPan is the third re

lease. I do n't k now if there is another re
lease immed ia tel y in the works. but there
isn' t much left to fix. T he autho rs. Nick
UT2 UZ and S kip KH6TY have added tea
tures and removed bugs unt il this is a very

complete package .
Incidenta lly, N ic k is the a uthor o f the

MixW multi -mode share ware program that
provides a c ho ice of tuning methods and
does RITY and packet. Add itionally, it con
tains two new mode s, MlTY and FS K31,
that you will be heari ng more about as time
moves on. Howe ver, if you W,lII t a prog ram
10 join in the fun of PSK31 and present ly
have no in tention s of working other d igita l
mode s, you ca n' t lose with Dig iPan . It j ust
simp ly wo rks and is as easy as it can be
made . P lus , once you have the Digi Pan
working the way you want, the same cable
se tup will work fo r ~fixW, as well as q uite
a few o ther pieces of d ig ita l software.

If you have n't tried this mode, yo u can
make a few so und cab les (10 ge t the audio
back and forth between the co mputer and
yo ur rig), for $ 10 10 $20 at rhc high end. It
is not nece ssary to build the P1T ci rcuit in
the beg inning. You can put the program in
tran smit mode and manua lly toggle the
transcei ver. It is a fe w e xtra strokes, but
q uite a few o f us ha ve sta rted that way with
g reat success. The quality of the sig nal is
the same and most PSK hams know to wa it
a bit after a turno ver ... j ust because.

F irst - It is easy, Easy to get (down
load it free). Easy to install -I haven ' t

heard a ham say it look more than a few
minutes after the JO\HJ.10ad until the program
displayed on their mon itor.

Conftguran on is a snap - The pull
down menu under "Configure" includes a
simple th ree-e ntry hox for your ca llsign,
name and QTH. If you are using a PTr
switch. click o n the se ria l pon o ption under
"Configure" and dcfin c your port and the

pin you are using in the port connector. The
author reco mme nds to use a PTT switch and
gives the simple circuit in the help fi le. It is
the standard c ircuit I use - it works.

Insrrucnous for cables - T he help file
will lead you step-by-s tep to " wiring" the

audio from you r radi o to your co mpute r
soundcard. The on ly extra information you
will need will he about the pins o n the con

nec to rs of your radio . This can he found in
your owner's manual.

Set the audio level - I got a pleasant
su rprise when I clicked "Spectrum drive"
and "Transmitte r dri ve " b utto ns und e r
" Configure:' Whe n you do th is, the " Vo l

ume control" panel comes up automatically
fo r your soundcard. With other programs, I
have al ways had to wre stle the vo lume con
trol panel up from the windo ws" Control

Panel. and de vise a procedure to keep the
volume controls displayed while putting the
program in thc transmit mode . T his all
works so easi ly with DigiPan, it seems too

good to be tru e .
The bottom line - I d idn't ha ve 10 stop

to make any cables bec ause the same cables
work for most o f the soundcard programs

(now that Digi Pan a llows the use of the
DTR pin in the seria l port for PlT). DigiPan

macros are partially defi ned for you so you
can easily make contac ts without typing in
callsigns. Attempting to remember the o ther

ham' s ca ll does slow you down on the typing

end.
Macros are in place for you to call CQ,

call another station who wars calling CQ.
initiate an exchange ( [his ca ll ) d e {your
call )), tum it back to him (BTU, c tc.), and
sign o ff. There is all added plus to pre-de
fi ned macros. You c an sec what is wri tte n
already and the ed iting become s a ci nch . In
other w-ords. Llikc to se nd three lines with a
C Q . All I had to do was rig ht-cl ick the

mac ro button fo r CQ and add wh at I wanted ,
which included the instruction to go back

to receive.
I did a litt le ex perimenting to see what

wo uld happen if I double-cl ic ked a call sign
in the receive field. Sure eno ugh, it cop ied

the cat tslgn into the "Call" bo x abo ve the
fiel d . The same th ing worked with "Name"
(for the other ham ) and " Re port" received.
Usi ng this lillie b it of kno wledge. I wa s able
to ma ke the firs t contact wi th the u pgraded
software within 15 minutes o f the download.

T hat spells easy to me .
A fte rwa rd , I s pent a Hule more time

b rowsing the he lp menu and fo und instruc
tions to automatically p lace information in
the remai ning boxes fro m the receive field .

Sec Fig, 1.
Also, in the He lp file. there arc instruc

tions to alte r the frequency ma rking s above
the tuning field . The program comes with
some generic numbers which you c an alter
through the config ure process to read vel)'
close to the actual freq uency you are tuned
to. With a little prac tice, yo u will he ab le (0

speak in Hz instead o f meters . Small re vi
sio n to our method s, b ut some of us like to

he a bit more preci se .
The prog ram is eq u ipped with an e asy I was noticing the o ther evening, about

to use lo g . C lick ing the " Sa ve" bu tton at supper time , how busy the PSK portion of
the upper right of the sc reen saves the in- 20 meters w as. Usually I can call a station
formation in the ce lls. There are hel p fi le and they hear me and we can ha ve a decent
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rag-chew. This particular e vening there was been in the right place at the right time as

such an abundance of activity that we were o f thi s writing, but it will be very interest-

all victims of each o ther 's QRM . T his does ing 10 use these modes and get real feed-

not happen every evening . bu t it is a sign o f hack from other users. I believe the MTIY
the times. This mode bus real ly caught on. can he narrowed to less than 50 HI. between

Other new modes
the tones . I am not sure if the FSK can get
much narrower tha n the PSK's 3 1 Hz. Time

Along that same line of thought. I see
will te ll how we ll these modes are accepted.

There is o ne more, and I have only heard
several ne w mode s coming a long that may

the re sults o f an initial test QSO that was
share and add to the impact. There is an-

successfu l between Europe and Australia.
o ther factor I have noticed that is something

T he mode is named Piccolo and is authored
to be thankful for: that is the influ x of li-

by Ni no , the a ut ho r of th e popular
censed hams in to the HF spectru m since the

soundcard program s, Hell schrci her a nd
middle of April.

MT63. It is reasonable to believe that by the
Back to the new modes . We have used o r

heard of MT63 and Hellschreiber, though I
time this hi ts print. there will be advances

in all these three new offe rings.
still think o f the latter as a novelty. T here

are some new offe rings that arc just getting TrueTTY update
going due to the fact there arc so few hams

with the necessary so ftware. Nick 's Mixw A wh ile hack, I wrote a piece about a nice

now includes the FSK 3 1 and the MTTY. shareware package by Sergei UA90SV, and

Both modes ca rry the claim of narro wer mentioned there were some changes he was

spectrum use and added stab ili ty. I haven't working on. We ll folks , Sergei has been

Source for. Web address (URl): I
Mix W Soundcard program to' PSK31 . RTTY, hnpJ/lav .~ ;ev ,l'&!_nicklmY_ham_sotIhtm

new mooos, Mn v , FSK31. more hltp:/Iusers ,nals.oomI- jaftejimlmlxwpa\le ,htm

Truenv - SOun<! card RnY Wi PSK31 www,dxsofr comlmilrtly,hlm

I Pasokoo SSTV programs " h.a'dware www.uft,anetcoml4sfVlIIlt,hlmI

I PSIOl - Free - and fI'IUdl PSI< i'llo htIp:llaintel bi.ehu.eslpsI<31,hlml

I
Site vrittllin~. to PSIOl $lid LogQef 7. Also

www.d'l~.comI-(lwmIl.ogQe' htm
lakanak.a and scope lJ'fOll'am

PSKGNR Front end !of PSK31 www, al-wi l~ams , oomtwdS\lflflp$~gnr. htm

Digipan PSK31 easy to use - fl(lW ve,sOon
hllp:llmembers,home,comIhlelle,ldi\lipa ni

t a

I TAPR - loU at Inlo www,tapf.Ofg

I TNC to radio Mnng help hlIp11l.-b,pdq.net'm«k:altimJ

I ChromaPIX and CttromaSOund DSP $oIIware www.Malnpixel• .o:;wn

I Time..ave DSP " AEA products www,llmewave,com

AlIlO tune' end olhe, kns www.ldgelectrooiCs.com

XPWare - TNC softwa" ..,Ill sample DL _.OQ<Xlnet.comI~QiOhnfi(JfI/

I ACKRtty Windows p'ogoam"frith!fee DL
http://home. I~Iine,deIhOme'64rtW

[uMlowercase Ol."RCKj

I HF sen.! modem~ " RTTY " Paaor hltp:Jlhome.attnell-~7szV I
I SV2AGW free Wn95 prog,ams www.raag.Of9'indexl _htm I

SOurce la, BayPac Bp·2M & APRS ...... , ~genron;C$,comI

B,_ Gelman sUe www baycom,de/

I BayCom 1.5 and Manual.zip in English www.cs.WVIl .lIOOI~acmlgophe,iSottwarelbaycornJ

I N1RCT site eltClllenl RTTY ret hltp""""-.megaIi.....neli-n1fClI I

I
Iof1 VISUal Cormlunication Assn , flOllpfof. Iorg. dedc:aled 10 SSTV

www.mindspmg.comI-S$tV/

C,ealive Services SoItware www,cssincorp ,com

Hellschreiber & MT63 www,I,eeweb.Ofg/va,ielninopo{lz8blyflndex.hlm

Table J. The chart from Hell(er) - your guide 10 good things 0" the Web.
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busy. The o ne c hange I was looking fo r
was the o ne to make my typing look bet
ter. the mer- the-air back space . He d id it.

I j us t got the rece nt update and, su re
e no ugh, that litt le item is included along
wi th quite a few others.

TrueTIY does PS K3 1 and RTTY. In ad
dition to the backspace fo r PSK31 , Serge i
bas included quite a fe w improvements to
the opera tio n of the e ntire program. He has
made it easier to set the UTe time as it
relates 10 local time .

He has also improved the ed iting capa
bility of the macros , which can now he ed
ired from an "edit macros" menu as opposed
10 ed iting a page containing all macros, such

as with a text editor. T hcre arc many other
improvements to the program that. i f you
haven 't looked in fo r a while. you will be

surprised at what you sec.
P rinters 1111.' getting bette r and differ

e nt - I recently got o ne of the HP colo r
printers that prints near-photo-quality im
ages. I checked first to sec if there were ink

refill s avail able as there we re for the old
primer. There are and they are also avail
able fo r the co lo r cartridges. What a deal. I
thought.

There is a little surprise I should tell you
about when refi ll time comes. The aftcnnur
kct ink package comes with a humongous

paper c lip. with instructions to clamp it o n
the cartridge early in the re fi ll process and

10 take it 0 1T when fini shed. T hey a lso have
some dialogue concerning leaks.

T here is a de finite co nnection . The clamp
(and this is not explained ) is to squeeze in
the sides o f the cartridge being filled and
sea led so there will be a minute vacuum

afte r the till hole is plugged and the clamp
removed . They mention the amount of ink

may be more than is needed. Sure enough.
I got a leak Irom the d ischarge area .

This is probably addi ng up to yo u as yo u
read this . I thi nk ne xt time I will sq ueeze

the sides a hit more agg re ssively and not
fill the cartridge absolutely full . It looks to
be ed ucation by the sear o f the pants. The
cost savings is substantial. so rwill continue
to do thi s, bUI it is a learning e xperience. If
yours leaks, put it over a co ntainer and le t it

leak . Wipe it occasionally so the ink doesn't
dry. My first one took the better part o f an
hour before it loo ked safe to insta ll, but it
works great.

Then I discovered somet hingaboul the
complaint o n Internet Explorer - I have
used Netscapc fmm d ay one and just re
cently purchased a little accounting package
from MicrosoftlM to he lp me communicate
wit h my acco untant. Insta llation d id not go
we ll .



J ...hn New York City

519 599 Raules aligator. lor fame and forlune

know. or find a resource for you . For now.
73 , Jack KB7NO . fa

Subscr iptions
to

73 Magazine

Only $24 .97 - I year

544.97 - 2 years

$65.00 - 3 years"

N"Df:YZ DE KB1 NO Okay John ... Rgr on all •.. You lure knew b_ 10 keep I g"Y'l Interell Tellr'-d. yo. b~ '''Y b.bbi.., eru Wl>«Z OE <81NO <

FiR. J. Screensnot -s- Llere is a shot of the program "everybody is using, " Version 1.2 of
DigiPon. The macro buttons at the top call either he clicked with (l mouse. or you cannsc
junction keys to activate the /IIacro. As a demo. I typed the bits Of info in the receive field.
then double clicked the callsign which \I'(U' copied into the "Call " cell. The same was
done with the 101m and the 579. For the other entries, it was necessary 10 select, click
and drag per the help file inf o. III the transmit field, the two callsign exchanges " 'ere en
tered by using the pre-defined macros. TIle position of the diamond in the tuning screen
at the bottom can show the frequency in use ifyou tune your radio to the frequency in the
"Band" cell at the top. Hidden behind the "always on top " icons (jrom unrelated .KJjtware)
at Ihe top, is your station callsign; as soon as J OII configure the free Digii'an software.

*best buy (54% o ff cover price ll

Call 800-274-7373

Come Visit
The Elmer HAMlet

at
www.qth.com/antenna

• Download free software!
• On-line Morse code training!
• On-line antenna design!
• Original Ham cartoons:
• Articles and more!

Beautifully hand-polished.

Stamped brass case and
bezel.
Curved glass crystal.

Wall or bulkhead mount ing.

Made so wellthey last fro m
ge neration to generation!

Order th is month and save
$201

Your price 575

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237

Ad Sales
call Evelyn Garrison

1-425-557-96 11

4~ Dial

Quartz Clock

Chelsea Clock
Ctockmakers since 1897

The choice of The C oast
Guard Foundation.

The other day I gave it another stab, and
there is an Eng lish vers ion that the above
URL takes you to. If you are curious and
would like {O see such a program wo rk in
your shack, you can download a fu ll work
ing version with a limited trial period. 1gave
it a try, It worked on my new rig . whic h
in dica tes they a re
keepin g t he so ft - r-' L _

wa re u pdat ed . I
haven't fa nned an
opinio n of its true
value to me. but it is
worth a look if you
have a co m pu te r
and a tr anscei ver.
They giv e a 101 of
hc lp and hint s for
w hat to d o w hen
th ings don 't work,

so yo u should be
able to make it do its
stuff.

If you have ques
tions or comments
about th is column,
E-mail me [jhe ller
@ slerra. nerl. ! will
gl adly share what 1

The package included the Internet Ex
plorer browser ami it was required, other
wise the little 20 to 30 megaby te accounting
package would not play.To install the whole
shebang req uired 175 Mcg s! I rebelled .
Actually, the computer wasn' t in the cor
rect mode. The drive is partitioned and the
major part of the program had to be installed
where I had the least room - or else. Acall
to Microsoft didn't o ffer a cure. only con
finned the waste of space was part of the
process. I decided to scrap the so ftware from
the world leader and go buy something from
a slightly less egotistical o rganization. No
wonder all the accusations and co urt proceed
ings. Hard to believe until you sec it first hand.
Not much ham software would be sold if pro·
grammcrs used such tactics. There would
never have been a PSK3 1 revolution.

Another look at an inte nse programming
effort for computer control of your trans
ce iver and attendant accesso ries may offe r
so me interest to you. Some time back, I was
made aware of (http ://www.trx-manager.
comf). which di splays a shareware program
for control of most popu la r transce ive rs.
The first time I accessed the URL I hap
pened on the French ve rs ion and didn't
fare well .
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Hugh Wells W6WTU
1411181hSt.
Manhattan Beach CA 90266·4025

Inside Digital TVNCR Tuners
Part 1: How to make them work.

IV tuners have been around [or a long rime and h,w e really helped hams with numerous
projects. The early IV tuners used tuning capscitors and/or variable inducrors [or
channel selection and were later replaced by derent and switchable tuners. Although
rhese tuners worked well in ham projects, rhe real breakthrough came with the
varacror tuners thM opened up a whole new world [or ham exploration.

I I I I I I I I I I
Fig. 1. T.' pical J'"'ire digital tuner is shown.
A l -wire nmer appears to be similar but
minus the enable input.

54 73 Amateur Radio Today · September 2000

T
he more recent introduct ion
(about 1995) of digita l tuners
changed the way tuners pe r

formed in roth TV and VCR applica
tions by increasing tuning stability.
Digi ta l tuners arc now beginning to
find thei r wa y (0 curbside trash bins.
where hams arc encountering them for
perhaps the li rst lime. My introduction
10 digital tuners began \I..'he ll Pete Haas
N8PIF. sent me a tuner and requested
informat ion on how to u..e it. Unfortu
nate ly, at the time I knew perhaps less
than anyone about them. However. hav
ing the tuner in-hand was vel)' compel
ling, and the information provided in this
series on tuners is the result of my study.

While we're on the subjec t of giving
cred it to those who have made this

DM3ITAI. Tl/NCRTUNER

study possible , David Sha lita W6~tIK
followed along very closely with me as
the study moved forward. David bu ilt
up a data test set similar to mine .
which will he described later. so that
we could work essentia lly in paralle l.
Having David work with me was simi
lar to ha ving he lp pulling up on one 's
own boot stra ps. But wi th he lp. of
course . you ga in ground, a nd we did.
as you' II see reported here.

My thanks goes out to both Pete and
David for their support in bringing th is
d igital tuner project to an e xperimenter's
beginning. With the d igita l tuner door
ope ned, only experimentation will te ll
us hocv far we might go. If yo u have an
interest in tuners. then please fo llow
a long , as this is an exciting technica l
adventure . It was a tremendous leam
ing experie nce for me. As you' H sec ,
I'm :'\OT a dig itally oriented person.
but I've gained a new perspective on
the fie ld .

Digital tuner s

There arc essentially two types of
digita l tuners at this poi nt. classed as
3-wire and as 2-wire. Digital tuners. a.')

shown in Fig. I. look very similar to
the more common varactor tuner, I'll

describe the 2-wire first so that we 'll
be able to spend the rest of the time on
the 3-wi re tuner.

The 2-wire tuner is the latest entry
into the tune r stable. and because of
the technology used. it will most likely
be around for a long time. Contro l of
the tune r is via separate data and clock
lines, and follows an adopted computer
protocol (reference Philips Scmiconduc
tor 's application note AN 036) ca lled
12C. which is a two-wa y, two- line
communication bus between a micro
processor and peri phera l ICs . In the
case of a 2-wire digital TV/VCR tuner.
the internal synthesize r has a unique
address , and when addressed by a mi
croprocessor/contro ller, the symhe
sizer will acknowledge and the n be
enabled to rece ive data via the data
bus . From that point on. the tuner pro
vides all of the normal tuner activities
such as receivi ng a signa l at a give n
frequency, and the n generates an out
put signal that is passed a long to the
rest of the receiver.

The 3· wire hus system used in T V/
VCR tuners is the subjec t of informa
tion to he pro vided in this series. Al
though the S-wire tune rs are corn
pati ble for 12C control via the CLOCK



and DATA bus, the ENABLE bus must
be kept separate because the 3-wire
tuner dues not ha ve a unique internal
address .

DATA

aOCK

- ~~ ~~~~~~~ ~ ~ ~ ~ ~~

_ ~L ~ ~ ~ ~ ~ L ~ ~ L L L L

1 4 5 1819

Fig. 3. Block diagram of II basic phase-locked loop synthesizer:
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possible uses for the tuner is a little
d ifficult at th is point . because only
time and experime nta tion wi ll provide
the answer. Howe ver, the posi tive fea
tures involve frequency stabi lity whi le
monitoring a received signa l, the input
frequency IS a " known" because o f
synthes izer control, a nd the tuner
should make a usefu l and very stable
synthesized signa l source.

T he front e nd design of the d igital
tuner incorporates a dual -gate FET,
which allows it to have perhaps the
best possihle inp ut sensitiv ity. During
my tests. the input sensitivity has been
as good as the receiver that followed
the tuner. In some cases. the tuner pro
vidcd a n increase in input sensitivity.

As an exa mple. if the basic receiver
exhibited an input se nsitivity of I JlV,
the use of the tuner a llowed the sensi
tivity to remain at I Jl V, and in some
cases it improved to a lmost 0.5 Jl V.

Perhaps, on the negative side, the
d igital tuner might not he a good can
didate as the front end of a spectrum
analyzer projec t because of the synthe 
sizer ste p freque ncy. Unlike an analog
varactor tu ned tuner. which can be
tuned smoothly from one frequency to
anothe r. a synthesized tu ner will step

I BU"'.. I

ENAB~

Fig. 2. 18l19·bit bus timing diagram for a 3-wire digital fll ll £,,-

Controlling the tuner is a matter of
generating a seria l bit stream that wi ll
se lec t the desired frequency band
within the tuner and then se t up the
synthesizer di vider to the proper count.
Determining the divider cou nt is fair ly
straightforward and can be done with a
penci l and paper, a calculator. or a
computer. I' ve worked up a BAS IC
program to do the counting following
the entry of a desi red frequency. The
BASIC program will he discussed later
on. for those interested in using such a
tool. I' ll also show you how to easily
work out the binary coding using the
penc il and paper method.

After going through a ll of the above
information. you may wonder why
a nyone would bother with a digital
tuner. That's a good question that can
be answered only by each indi vidua l.
For me. the cha llenge o f making the
digi tal tuner opera te was my reason for
proceeding. Now that the digi tal tune r
is operating. it has many of the same
applications of the earlier varactor
tuner.

Perhaps the best feature of the d igi 
tal tune r is the freque ncy stability of
the local oscillator (VeO ). Being phase
locked. the local osc illator is as stable
as the 4 MHz crysta l that's used within
the synthesizer. De fi ning all o f the

3-wire data requirements

Those 3-wirc tuners that I've en
countered 10 dale req uire that 18/1 9
bits of dat a be clocked se rially into the
internal register of a synthes izer Ie.
For the register to recognize and pre
pare for the receipt of data. an ENABI.E
li ne mu st he raised before and during
and then dropped at the completion of
the data transfer as shown in Fig. 2.
Following the first falling edge of the
clock pul se after the drop o f the EN
ABLE line , data will be transferred
from the rece i ving regi ster to the
appropria te functions within the tuner.

The tirst four bi ts clocked into the
register are band bits, whic h are essen
tiall y pass-through data that is used 10

enable the internal tuner hand se lectors
(diode switches). Fo llowing the band
bits in sequence arc 14 or 15 freq uency
select bits that are used to set up the
synthesizer divider chain. These bits
are in binary order with the MSD
(most significant digit ) bit being the
first clocked in and the LS D (least sig
nificant dig it) hit bei ng the last Some
synthesizer registers will transfer the
frequency data following the 19th
clock hit should there he a data over
run. Howe ver, o the r tune rs will fail to
rea li ze that the data has been overru n,
and will ignore the enti re entry. When
an IS-bit count is used , many synthe
sizers will reset the first MSD (bi t 15)
frequency bit to zero while a 19-bit
clock keeps bit 15 active. Any clock
speed be low 100 kHz is accepted by
the synthesizer registe r. making it easy
for manual data e ntry.

Data hi ts in the se rial hit stream are
given a binary weight. with bit 15 being
cqual to 16.384, bit 14 equal to 8.1 92,
etc.• down to bit I. which is equal to
one .

Vol tage requirements for digital tu n
ers appear to be quite uniform for a ll
of those that I' ve encountered - in
clud ing the 12C varie ty. The voltages
arc as fo llows: + 12 V. +5 V. and +30 V.
Maximum tuner sensitivity occurs with
anAGC voltage between (+)6 V and 9 V.
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step frequency of the synthesizer. It is
also used to ca lcu late Fr (Ve O output)
when the loop divide r is known. As an
exam ple. if FI = I MH7 and the di 
vider is 10 . then Fr = 10M Hz. A loop
filter is used to red uce the VCO's
rate of c hange so that " hun ting" is
e liminated.

A dig ita l TVNCR tuner synthesizer,
as sho wn in Fig. .t. follows the theory
de scribed. but has two addit ional di
vide r e le men ts that modi fy the cal
c u la tion. A prescaler (d ivide-by-g) is
typically used between the v eo and
the synthesizer d ivider. The purpose o f
the prcscnlcr is to reduce the input fre
quency to the main divide r because of
the d ivider 's lo w frequency response
and the lim ited d ivide ratio that's
available. The prcscalcr's fixed divide
ratio has a di rect effect o n the final
synthesize r step frequency.

Between the crystal oscillator and
the phase detector is an add itional di 
vider that reduces the c rys tal fro
qucncy to a low value. As shown, the
divider has a di vide rutin o f 512. which
reduces the 4. MHz crystal frequenc y
to 7 .8 125 kHz (F I). With both fixed
di viders in place. the equatio n for
determining the stc p freq uency is
7 .8 125 kHI x 8 = 62.5 kH z.

Whe n stepping across the TV spec
trum , a Mer frequency of 62.5 kf-lz is
quite logical, but thc step is pretty
drastic for some ham applications.
However, the wide step doesn ' t daunt a
ham experimenter, because tuning
across the tuner ' s IF output band with
a recei ver resol ves the issue.

Wha l ' s (0 fo llow

This is the firs t in a series of seve n
di scussions o n d igital TVIVCR tuners.
In this first section, we 've di sc ussed
the different types o f d igital tuners and
the frequency synthesizers used in the
tuners. and have provided some insight
into the calculatio ns needed for d igita l
tuner control.

The seco nd part in the serie s will
di scuss the data transmitter that may
be used for tuner control . Additional sec
tions will include a data rece iver, testing
of the d igital tuner, a BASIC program
for generating the binary code, and a dis
cussion e n making pri nted circuit boards
for a digital tuner project. fa
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New in this third edition hook arc world fre
quency maps to help you tunc into a spec ific
country. anywhere in the world. The new quick
country guide will help you tunc in almost any
time of the day or night. $ 19.95

A perfect travelli ng companion. The Mapb ook

contai ns locations of hundreds upon hundrc..ds of
open repeaters throughnutthe U.S" Canada and
Mexico. These detailed maps show all highways
and major ci ties in each state. lf you travel

f§~~ anywhere in the United Stales, this Mapbook
wil l he the best investment you ever made!

$9.95

A true corn ucopia of technical information
for ham radio. Not only will you find the
theoretical aspects. you will lind real practical
information presented in a no nonsense form.
Equipment & Log Sheets , Charts. Tab les

~"!'~ showing: worldwide callslgns. world times,
shon wa vr.. listen ing frequencies. coax losses,
crcss details. co nversions, construc tion
plans. emergency information. etc .

133 pages. $ 14.95
Send check or money order plus $3.50 shipping & handling to:

O mega Sales
P.O. Box 376

Jaffrey, ~H 03452
1-800-467-7237

MHcfore getti ng into the details o f
how the d ig ita l tuner is contro lled. it is
desirable to review how synthesizers
operate, because that's thc basis upon
whi ch a di gital tune r operates. T he
o bject ive is to understand how a syn
thesi zer is used to contro l the loc al

Inside Digital TVNCR Tuners
collfinuedfrom page 55

from one frequency to the next as the
tuner moves across a freq uency band.

Fig. -1-. Typical TVlVeR digitul tuner sYII/ I/('s i:er. TUller strp frequency is 62.5 kH:..

Svntheslzer theory
"

oscillator (Ve O ) within the tuner
through the use of a numerical divider.

Frequency synthesizers get their name
from be ing able to ge nerate a grea t
nu mber of di screte fre q uencies with
the same stab ility as that of a quartz
c rysta l. whi le utili zing o nly o ne crys
tal. F ig. 3 sho ws the basic elements o f
a phase-locked synthesizer where the
v eo is locked to the stability o f the
crystal. hut can operate at any fre
q uency that ca n he locked by the loop.
When the v eo is "locked ," the two in
put signals to the phase detector arc

equal in frcquen
----- ----- - --- - ---- - ---, cy, but operating

in quadrature (90
degrees apart).

As long as the
phase a ngle re 
mai ns. the system
operates O K. hu t
if the phase shift
changes between
FI and F2, then
the veo begins
to mo ve until e i
ther phase lock is
again achieved or
the v eo fa ll s to
a lo w preset out
o f-lock freq uency.
In most cases , the
phase detec tor will
deve lop a DC o ut
put voltage suffi
cient to steer the
v eo hack into
rock with th e
c rysta l.

Norma lly, the
frequency of Fl.
at the input of the
phase detector. is
a small value and
detcnnines the
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Craig Kendrick Sellen
clo Mallard Meadows RHC
476 Belmont St., Room 405
Waymart PA 18472

Windshield Auto-Wiper
This gadget provides an interesting approach to an old challenge.

Auto-Wiper, an off-on device intermittent windshield-wiper controller, evolved as a
solution to {he shortcom ings of con ventional controllers. Built around the ubiquitous
555 timer/ osciluuor ch ip and a handful ofdiscrete components, it otters some unusual
teu ures not found in most commercial units.

."'''''
-~ ...

~ IlRENUPARK ~" ~--- ------------ ------AUTO GRQtN) V*£R MOTOR:

Continued 0 11 puye 58

while providi ng the dy namic braki ng
essential for proper wiper action. By
means of a pulse ge ne rated by the cam
switch once each cycle. synchronize
tion bet ween Auto-Wiper and the
windshield wipe rs is maintained . Fur
thermorc , these feedback pulses allow
varying the num ber of wipes be tween

NOTE:
QI & 02 MUST Bl KAT
su::m AN;) NSUATED
Ffl(W, EACH OMIl: AN;)

oeooo.

0 1

" ",LJE;;
(9 = \Jf; .
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ee
o

02

•
"""
ea

PAUSE
..

,
<I

~ 555

D2

at the park position. To interface to these
systems, the SCR controllers usually re
qu ire addi tional relay switching or the
dismantling of the dynamic braking fea
lure - both arc undesirable alternati ves.

Auto-Wiper IS designed to work
with a modern wiper system through a
simple interface. MOSFET power tran
sistors eliminate the SCR device and
its need for external commutat ion.

Pin. J, Car windshield wiper controller schematic.
73 Amateur Radio Today· September 2000 57

C
onventiona l SCR controllers
use the wiper motor internal
cam switch to commute (turn

on) the SCR as the wiper motor cam
rotates out of its detent. The electrical
power to complete the wipe cycle
flows through the cam park switch and
the wiper switch until the cam once
more rotates into detent, in terrupting
the power source to the motor. Afte r a
pause. the SCR is again pulsed "on" to
repeat its single cycle again. This ap
proaeh to control is called open-loop
(no feedback). single-cycle operation.

In most SCR wiper controllers, the
system continues to operate as long as
the wiper switch is turned on and
power is applied to the circuit. And al·
though most can be slowed down (for
a very ligh t rain). many cannot be
made to automat ically perform one
"pass" and then "pause" for any appre
c iable amount of time. To create such a
pause requires operation of the wiper
switch. This may mean that the wipers
stop at any place a long the wiper arc
and at the park position (where they do
not hinder the driver' s vision) only
fortui tou sl y.

Most modern wiper control systems
use dynamic braking to stop the wipers



This is a lso hot off the presses. It was pro
vided via the Internet. and i s contained in

Back to Bhutan

Harrell. 20 11 New High Shoal s Road,
w atkinsville GA 30677.

Questions can be forwarded to To m
N4XP. all n4xp@juno.com)orGaIT)· NI6T.
at (ni61@inluitive.com).

73. Sieve KF2Tl
Iron Chef DX - Total Master of DX Sta

d ium 10 years running Many Challenges, no

defeats. Land ing, NJ"

The Cap'n Crunch
LOWFER Loop
connnued from page J2

between the loop and the receiver.
There are many publ ished designs of
simple-to-construct. low-cost prcam
plifi ers of the wideband type. Com
mercia l types are available from
suppliers a t a mode rate cost.

Fina l note : Remember that the Rx
will have to be operated with "BFO
On: ' except when you arc listening to
the AM broadcast stations. !ZI

THE OK FORUM
conun uea from page 41

Therefore , it is only necessary to ad
vance the W IPES control clockwise
until the desired number of wipes are
reliably swept. Erratic operation ma y
occur if the control is turned beyond
this optimum point. When decreasing
the numhcr of wipes, always retard the
WIPES contro l to less than the numhc r
of wipes you want. and then advance it
as above.

Any desired pause of up to 60 sec
onds is simply set hy the PAUSE con
trol. W hen fi rst turned on. the initial
wipe duration will be some what longer
than se t by the W IPES contro l. Thi s
is caused by C I charging from zero
volts rat her th an from the lower
threshold voltage of IC I as in subsc
quent cycles. A useful purpose is
served. howe ver, in that the windshield
is sure to he wiped d ean at the start.
The original wiper switch is normally
not used, hu t can at any time override
Au to-Wiper. fa

Operation

ON (WIPES. RI) and OFF (PAUSE.
R3) time constants .

When S I (part of R 1) is first closed,
low voltage on pin 2 of IC I triggers
the timer into its ON state . MOSfET
power transistor Q2 is cut off but QI is
turned on. allowing power to flow to

the wiper motor. Power is a lso sup
plied to the motor through the internal
diode of Q2 as the park switch cam ro
tates out of detent. The feedback volt 
age across the motor charges C I
through W IPES control R I until the
voltage across C I is clamped by 0 3
j ust above the upper threshold of IC 1.

As the vo ltage on C I rises above the
upper threshold of IC I , the timer turns
OFF turning Q2 on while cutting off
QI. The wiper motor. still powered
through the internal d iode of Q2. con
tinues to operate until the park switch
cam once more rotates into detent. The
resu lt is that the feedback voltage re
mains HIGH. thu s prevent ing the di s
charge of C I until the cam rotates into
detent. f---------------

When this occurs . C I is freed to dis
charge through PAUSE control R3 to
ward the zero feedback voltage across
the wiper motor. The voltage on C I
fall s until it crosses the lowe r thresh
old of IC I , tri ggering it ON to start
the c ycle over again. Also, as the
cam rotates into detent, the wiper
motor 's windings arc shorted to
ground through the wiper switch and
Q2.

The resulting dynamic braking hal ts
the wiper hlades in their proper park
position. During the interval in which
C I is chargi ng through R I. the park
switch cam is free to make more than f--------- - - --- - 
one revolution; thu s time constan t
R ICI can be varied to allow 1, 2 , 3 , or
more revo lut ions of the cam before the
voltage on C I reaches the upper
threshold of Ie I. Similarly, as C I is
discharged through PAUS E control R3
toward the lower threshold of leI.
time constant R3C l varies the dis
charge time from zero to 60 seconds or
more.

To start a wipe cycle, it is only nec
essary to pulse Qllong enough for the
park switch cam to rotate out of detent.
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Windshield Auto-Wiper
ccnnnued jrom page 57

pauses to one. two, three. or more
without rescuing the pause control.

How it works

As shown in the schematic. the 555
timer ic I (configured as a gated
astable pulse generator with indepen-
dently adjustable 0 :\ and OFF times)
derives its feedback from the voltage
across the wiper motor. This voltage
governed hy the park switch pulses in
synchronization with the wiper blades .
Hence the time r is contro lled by the
wipers themsel ves in addition to its

I Parts List I
Part Descr iption I

8.2 1lF 50 V 10% solid

C1 tantalum capaci tor
(Sprague O-Llne
#QDTt -61)

C2 0 .01 IlF 50 V disc

C3, C5, C7 0 .1 llF 50 V d isc I
C4, C6,

10 j.tF 25 V electro
C8-Cl0

I R1 1 meg linear pol

I R2 33k 1/4 W resistor I
R3 10 meg linear pol I

I R4 1k 1/4 W resistor

I R5, R6 120 ohms 1/4 W resistor I
I R7 1k 112 W resistor I
I D1-03 lN914 or 1N4148 diode I
I 04 lN4001 diode

OS 4 .7 V t W zener

06 Red LEO 20 mA

IC1 555 timer: SE555 or IMC1455 chip

I 01 2N6788 power MOSFET

I 02 2N6849 power MOSFET I
S1 SPST switch

., 6 A fuse and holder

Note: 05 is used with regular NE555 or
LM555 chip. If you use the SE555 or
MC1455, omit 0 5 and put a jumper in its
place. This is due to the higher VOltage
rating of these parts.

Table 1. Parts list.
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HBOUE Co BEYOND
continuedfrompage 46

SLIDElL, LA In celebration of 36 years 01
community service and ham radio lun, the
Ozone ARC will operate W5SLA Sept. 16th,
1300-2200 UTC. Frequencies : 14.250 t ORM
and 7.240 t ORM. Contact Michael White, 404
Holmes Dr., Slidell LA 70460.

PLATIEVI LLE, WI The Hidde n Valle ys ARC
will operate as K9S (Canine Sheep) d uring the
15t h a nnua l nationa l point s Platt e vill e
Sheepdog Trial. The station wi ll be on the air
from 1500l- 2200l Sept. ano a nd arc .
S ugges ted freque ncies a re the General class
portions of phone and CW bands , plus VHF.
For a ce rtifica te. s e nd a 9 x 12 S ASE to
HVARC. PO. Box 112, Pla tteville WI 538 1S
0 112.

ATLANTIC CITY, NJ The Southern Counties
ARA will ope ra te K2BR from Del. 9th at 1400
UTC to Del. 15th at 0400 UTC, from the Miss
Ame rica Pagea nt in Atla ntic City NJ. Atlantic
City is loca ted on Abs econ Island . which is
IOTA NA111. Suggested freque ncies fo r 10,
15, 20 a nd 40 meters : Pho ne - 28 .325 .
2 1.325, 14.250 , an d 7.250. CW - 28.030,
21.050. 14.050 and 7.050. a SL with a #10
SASE to SCARA, Po. Box 121, Linwood NJ
08221. fll

W2NSD spea king on ' The Day Krus chev
Save d Ama teur Ra dio ." ARRL s pea kers
include Be ts y Doa ne K1 EIC , CT Section
Mana ger; and To m Fre na ye K1 KI , New
Engla nd ARAL Dire cto r. Inlorma tio n is
a va ila ble o n the Web at [ www.qsl. ne t/
nutmeghamfes tj . E-mail {nu tmeghamfest@
qsf.netj . Proceeds from the event wi ll help
support public service , scholarsh ip and civic
activities.

Back to the roof

I . As described on pages 158-161 of Trans
miller Huntin g---Radio Uirection Finding
Simplified by Moen and C urlee. pub lished
by TA B/McGraw-Hill. IS BN nu mber 007
156llO68. fll

Note

Fo r RDF in the broadcast hand. I used
the pocket transistor rad io and its ferrite rod
antenna. Such sets are very directio nal whe n
the rod is o riented horizontally. The re are
sharp signal nulls off the ends of the rod
and broad peaks oil the side . As I "sniffed"
o n the pe nt house rooftop with the radio
tuned to either 790 or 1390. the strongest
signa l wasn' t coming from the d irection of
the rad io stations ' to wers. but from th e
hea vy guy wires of the g ia nt Collins to we r
supporti ng the HF antenna .

The li ve g uy wires co ming down to the
roof from the Su-Ioot mast ho lding the re 
peater ante nna had ve ry litt le AM-ban d RF
o n them . A sixth guy went from the rep of
the re peater mast to a spo t abo ut 10 feet up
o n the Coll ins to wer (Flg. 1). W hat if that
guy coupled RF be twee n antenna supports?
As an e xperiment. I disconnected it at the
big tower attachment point. inserted all in
sula tor, and re-installed it. The gru nge was
gone. It never came hac k.

A g runge hunt is o ften j ust like a hidden
transmitter hunt. because you never know
where you ' ll e nd up and you never know
what you'tl fl nd. In thi s case, the IWObroad
cast statio ns were no t super-power (o nly 5
kW each) and not close (14 and 27 miles
away). Nevertheless. lo ng guy wires with
AM-band resonances and a co rroded con
nection or two were all that it took to create
eno ug h uni ntentional Q RM to re nder a re
peate r nearly unusable . A sim ilar situatio n
could occur at your club's communicat ion
site . Prepare your gear and practice yo ur
RDF techn iques so yo u' ll he read y.

Ha ve yo u used ROF to so lve an interfer
ence pro blem on your re peater, eithe r acc i
dental or ma licio us? I'd like to hear about
it. I also welcome stories and photos of your
local hidden transm itter hu nts, on foot or in
cars. T he E-mail and postal mail addresses
are above . 1------ - ---------

I was recently info r m ed t ha t the
DX ped it ion p la nne d b y V K6K Z and
VK6HK is still o n fo r- October 2 1st through
November -tth of th is yea r. They are ru
mo red 10 be focu sed o n 6 meters. bu t will
also be eq uipped to operate o n 40 th rough
10 meters if th e conditions on 6 a re noth
ing 10 write home abo ut. If a nyone has
more c urre nt information. p lease pass it
on.

VK9C ~ Cocos Keeling DXpedition

Pulling the big switch

the Ohio/Penn DX Bulletin #470. I am re 
printing it he re for the be nefi t of those who
do not have access to the Internet. If you
missed th e previous A5 operations. you
don't want to miss this.

" AS, BHUTAN . Gerard F'2VX. President
ofthe Clipperton OX Club (CDXCJ. reports
that their project is no w "o n the road ." They
will fly from Paris to Bangkok/Timphu o n
September tsr and return on the 15 th. The
team consists o f: Alain F6ANA. De nise
F6 HWU (Y L ). Alain F5 LMJ , Vin cent
F5~I BO/G0LMX. C hrist ia n FHffU5AX.
and Gerard F2VX . The y will trave l with
five tra nscei vers : 2 Kenwood T S50 , 2
Icom IC706 a nd I Yacsu FT757. They
ha ve the a ut ho rization of the r..t OC to usc
one of the A5 2A antennas (a C ushc ran
triband A3S). Al so. the y will ha ve verti
cals and di pol es fo r the o ther ban ds and
the WARCs . Po wer is stilllimi ted to 100
watts. T hey ask the DX com m unity to
he lp them with their project. S ince the past
20 years. the CDXC has sponsored many
imemational DXpeditions. for other DX
Clubs from all around the world. They hope
some clubs or associations co uld help them.
The cost for this ' A S' activity ....-iui trave l,
Slay ing in A5, and license. is aro und 23.000
F (or S3400 USO) for each operator! The
QSL manage r wil l be F8RZ (Jean). All the
learn's members are me mbers of both the
Clipperton OX C lub and REF-Union."

Many thanks to the folks at the Ohio/Penn
lJX Bulletin for condensing and re laying this
great news item .

HOMING IN
continued from page 43

bro adcast-ha nd signa ls were tro unci ng a
tig ht VHF receiver input.

CALENOAA EUENTS
continued Jrom page 44

demonstrations . VE exams. For VE info call
N1JEO at (203) 235-6932. General admission
is S6, childre n unde r 12 S3. This yea r the
special guest spea ke r will be Wayne Green COIttinued on page 6 1
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PnOPRliRTION
Jim Gray W1Xun

210 E Chateau
Payson P\Z. 85541

Check the Days After

Th e exact peak of any sunspot cycle cannot be accurately forecast, it can only be "postcsst. "
Al though we may be close to the peak of Cy cle 23, the actual peak may be stieu ! of us or it may
have already passed. Only caref ul measurements taken over a period of seversi months will be
able to tell.

Seprembcr is likely 10 show an Improve
menr in HF radio propagation compared

with the summer " doldrums" of June. July.
and A ugust but Scprcrubcr 10Ih throug h
20th arc expected (0 he J ays du ring which
the Eart h's magnetic field (hence iono
sphere) will be upset to active .. . most likely
due 10 solar flares and o the r activity on the
sun.

Frequently. however. the days following
the worst disturbances can often prove to

be among the best. so be sure 10 carefully
check the 7th. 13th. and Ivrh. which may
be such days.

General band-by-band forecast

10 and 12 meters

Fairly regular OX may be expected on
Good (G) days to Europe and the East be
fore noon. and to Africa shortly after noon.

most areas of the world. peaking to Europe
before noon and [Q most other areas of the
world during the afternoon; daytime short
skip heyond !,OOOmiles will he frequent.

20 meters

Excellent OX openings to most areas of
the world are expected on Good (G ) days
from local sunrise until long after sunset.
Peak conditions should occur an houror two

Also. you may find after sunrise and again in the late afternoon.

good band openings On Good (G) days. OX into the southern

• EASTERN UNITED STATES TO: to South America. hemisphere can be worked during the hours
, G.' 00 ca ~ 00 00 io " " -e " zo aa the Pacifi c. and the of darkness as well. Short skip from 500 to
""'~ ' 0/ 12 ro ,,~ ec '5/17 , (j< 12

over 2.000 miles is anticipated on mostAl"ISTRALIA '1)'12 ,,~ sc eo ec »" »" ,,~ 11)'12 so ut hern he mi -
,Cli.NT~Al "' M , '5/17 17120 17120 11IlO 11/20 15/11 ' 5/11 10112 10112 10/ 1. ,,~ 11)1 12 sphere during the days.
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nova, paso doblc . and also the polka.
peabody. and waltz. Who knows, with the
added brainpower they' ll build. and their
love of music, you could end up with a
musical child prodigy. The world sure could
use some of those.

K a-8oom

Emancipation

• Beware of cafeteria lood when it looks like
lt's moving. Rob, 10.

o Never tell your little brother that you're rot
going to do whalyour momtold you to do. Hank,
12.

• Remember, you're never too old to hold your
lather's hand. Molly, 11 .

o Listen to your bra in. It has lots 01 information.
Chelsey, 7.

o Stay away from prunes. Randy, 9.
• Never dare your little brother to paint the

family car. Phillip. 13.
• Forget the cake, go for the icing. Cynthia, 8.
o Remember the two places you are always

welcome - church and grandma' s house.
Joanne, 11.

Thanks to A Joke A Day, via ARNS Bulletin.
January 1999.

Electromagnetic Fields
and Suicide

N EUER SR Y D IE
conllnuedjrom page 8

Researchers fr om the University of North
Carolina report that elect ric utility workersappear
to commit suicide at a higher than average rate.
As recounted in the March 15th issue of the Jour·
nal ofOCCupational andEnvironmental Medicine,
a study of about 10,000 workers routinely ex
posed to low frequency electromagnetic fields
shows that this group commits suicide twice as
often as non-utility workers. The contrast was
most evident in younger workers.

While the researchers suspect thai electro
magnetic radiation affects the production or me
tabcnsm of melatonin, that theory is not shared
by others - in part , because no other informa
tion on otheraspects of the physicalcondi tion of
the study participants was made known.

Thanks to published news reports. vie
Newsnne, Bill Pasternak WA6ITF, editor. Fa

and, as you know, you can' t fool Mother
Nature.

My mother was more enlightened in
many ways than others, but she sure
messed up on languages. So I had a ter
rible time in high school strugg ling to
learn enough French so a college would
accept me. Well. that was before I knew
what a rip off colleges were. And are. My
mother fed me right. No sugar, no white
bread , No cold cereals. No jam or jellies, The word means to free from bondage,
no soda pop. It wasn't until I went to oppression, or authori ty. Set free. Liberation.
churc h choir camp one summer that I was A little over two hundred years ago the
introd uced to white bread and straw berry thirteen colonies got fed up with the in-
jam. The result was that I had perfect teeth creasingly lousy deal England was hand-
until I joined the Navy. Three years later I 109 them and we had a re volution. Tens of
had my first filling. thousands of the colonists gave their lives

Play lots of kinds of music for your ba- to gain this freedom from exploitation by
bles. They particu larly enjoy strong rhyth- the British.
mic beats such as yo u have with Latin rnu - A new kind of country was estab lished.
sic : tango, salsa, cha cha. bolero, begui ne, One for the people and by the people. And
rumba, mambo. samba, lambada . bossa this worked prcuy well for the next hundred
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we've gotten so used to the stock mar
kct continuing it's upward movement that
the rears are hibernating. I'm going to poke
them with a pointed stick.

The standards, for many years, for de
termi ning the val ue of stocks has been the
price-to-book-value-ratio, the price-earnings
ratio, or the dividend yield. By any of these
measures the stock market today is over
valued by abo ut 50%. Any move to re turn
to fundamentals could trigger a disaster.

Today. with over ha lf of American
households investing in the market. a big
dro p in stock prices would quickly trigger
the public to cut spending. A 30% drop in
the market would make Americans $5 tnt
lion poorer. And historically that wou ld re
duce spending by about $250 billion. im
pacting corporate investment, the real estate
market. and almost every busi ness .

With many investors buying stock on
margin. any significant downward drop in
stock prices forces brokers to call their
customers for more margin money, Lack
mg a fast cash response to the margin call,
the broker has to sell the stock for what
ever he can get for it. Th is, naturally,
speeds a stock's downward plunge. That's
what happened in 1929, when many inves
tors had borrowed up to 90% on margin.
All it took was a lOCk drop in the market
and they were wiped OUI.

What could trigger such a plunge? Well.
we're spending about $30 hill ion a mon th
more on imports than we' re getting back
from our exports, so we've bee n maki ng

f-------------- --..., up the difference by selling American assets,
bank CDs, stocks. and Treasury bonds.
This is fine as long as the foreign lenders
think they ' II do beuer with their inves t
ments here . It wouldn' t take a lot to have
them decide to sell, driving down the value
of the dollar. This is what happened in
So utheast Asia a couple years ago, and it
triggered a deep recession .

If anything hap pens to burst our growth
bubble, the spending boom will end and
we' ll be in a hea p of trouble.QRH

oonUnuedjrom page 6

• When your dad is mad and asks you, "00 I
look stupid?", don't answer him . Heather, 16.

o Never tell your mom her diet's not working.
Michael, 14.

• Don't pick on your sister when she's holding
a baseball bat. Joel, 12.

• When you get a bad grade in school . show it
to your mom when she's on the phone. Alyesha,
13.

o Never try to baptize a cal. Laura, 13,

• Neverspit when on a roller-coaster. Scott. 11 .
• Never do pranks at a police station. Sam, 10.

Good (G) nights. limited of course by thun
derstorm static on some paths. Short skip at
night will extend between 1,000 and 2,000
miles. fa

RBoUE Co BEYOND
oontinuedjrom page 59

small SM A coax ial con nectors being used.
making for a miniature installation.

Well, that's it for this month. I hope yo u
have enjoyed my trip through my HT fan
tasy from early years to present. I highly
recommend )'OU take a good look at the
lcom IC-T81. You will find it to he a great
versatile multiband HT that is usable from
6 meters to I200~Hz. 73, Chuck WB6IGP
Iclboughce pacbetl.net]. fa

hand , state and local agencies are very bud
get-oriented so explaining our service in
terms they can understand makes all the
sense in the world . Are we charging for our
services (i.c., is there a cost?)? NO! Does
thi s provide a significant benefit ( i.e., is there
a value?)"? ABSOLlTTELY ! Should we as
hams understand this? I certainly think so.

This value is the reason that we get the
benefi ts we do. The federal. state, and local
governments need to see the value we are
providi ng in terms that fit their needs. I
strongly recommend that we continue to
report the value of our services in a fonn
that our supported agencies can understand.
Without this. we arc just another bobby. Now.
if we could j ust convince some of our brother
and sister hams of the logic in this. we'd be
much better otT. Let's make sure thai each of
us is an ambassador for amateur rad io rather
than a destructive critic of it. fa

ON THE Go
oontinued jrom page 47
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PC Survivors

Ju st in case yo u, or someone you know,
is sti ll addicted to cigare ttes, I thought I' d
pass a long a repo rt from the British Jo ur
nal of Neurology link ing intellectual im
pairmcruin later life with smoking . Smoke
and get eve n dumber. is wh at the y 're
say ing . And th e dec line in menta l pow
e rs they measured was not trivial, it was
quite sign ificant.

With all the sc ientifi c evidence sho wing
the damage smoki ng does, today it is an
act o f monumental stupidity for a kid to
take up an expens ive, life-long drug addic
tion to smoking cigars or cigarettes. Dumb
and du mbe r.

Wisdom, yo u know tha t o ur m e di ca l
industr y is crooke d clear throug h.

Crooked? Stud ies show thai there are
o ver 2.4 mi llion unnecessary operations a
year, and that abo ut 12,000 people die
from these . We know that 400,000 balloon
angioplasties were performed last ye ar,
though there' s no proof whatever that
these painful and dangerous operations arc
more effective than non-surg ica l therapy.
We kno w that 70% of m ammograms arc
inc orrect, and that o ve r 90% of the ultra
so unds on pregnant women are not neces
sary, and worse, can cause permane nt
damage to the baby. We kn ow tha t most of
the hysterectom ies are unnecessary, We
kno w that the dru gs used 10 treat art hritis
have little or no effect on the patient, and
that 60% of im po tence is caused by pre
scribed drugs and that, despite billi ons be
ing spent, no progress has been made in
dealing with eithe r canc er or heart d isease .
P lease, just read the books I've reviewed
on the subject and see what a patsy you
and your family have been.

Step one is 10 break out o f your prot ec 
tive shell of ignorance and educate yo ur
se lf. Step two is to stan gett ing yo ur
frie nd s interested in educating themsel ves.
Step three is to stop re-electing yo ur
crooks to Congress.

The "system" depend s on everyone be
ing a sheep, eating the food fro m our giant
corporations and then going to the doctor
when they get sick, We ' re dutifully and
unquestioning ly working at jo bs with no
future, and of little real meaning . We' re
sacrifici ng 30 to 60 ye ars of potentia lly vi
hrantl y healthy life and the freedom to do
what we wa nt, when we wa nt. If I said,
hey, drop everything and come with me to
Ch ile in a co uple o f weeks, yo u' d have to
say you couldn't get away fro m the job,
and besides, you couldn't possibl y afford
it This is freedom?

I' m ca lling for emancipatio n.

Continued on page 64

All those kno w-nothings who've been
braying about the 2 1st century start ing
next year arc full o f barn d ust. They
ha ven't, as usual, do ne thei r homework.
Well, I have .

Our year numbers didn't even get
started until 525 AD, whe n Dionysius
Exig uus estimated Chris t's birth, mi ssing
it by about seven years. Well, that was be
fore calendars and compu ters. so he d id
preuy wel l. The ye ar I AD immediately
followed I Be. Reme mber that Roman
Nu merals have no zero, so there was no
year zero. For thai matter, there we re no
cen turies until the fift h. This. right no w,
reall y is the 2 1sr century. Get used to it.

Band Sean Project

That' s the time of the new or full Moon,
and that' s connected with earthquakes.

In case yo u believe that some people
are n't able to acc urately pred ict earth
quakes, just beca use the expe rts can' t, let
me en lighten you. For instance, there' s
Ctartsa Bernhardt who, o n November
25th, 1974, pred icted on a Los Gatos FM
station that there would be a 5M q uake for
the Bay Area on Thanksgi ving Day at 3
pm. At 3:0 1 they had a 5.2M q uake in the
area. the strongest in the area in live yea rs.

Dogs, cats and other animals seem
somehow to be aware tha i a qu ake is COIll

ing, e ve n if the experts aren ' t. Yo u' ve
pro bably read about the guy who noticed
that j ust before a q uake there wo uld be a
great incre ase in lost pe l ads in the pa pers .

You can learn a lot more about this fie ld
by reading the earthq uake ne wsletter,
Sy:::ygy. Send a SASE for a sample copy to
Syzygy, Box 1926. Glen Ellen CA 95442.
And check oUI www.syzygyjob.com . The
job stands for James O . Berkland , the editor.

2 1st Century

is where no w'! Ed Roberts, who started all
th is wi th his Altair 8800, is no w a doctor.
So, what happe ned to Jack Tramie l and his
Commodore computers? Adam Osborne?
Clive Sinclair? David Ahl? Bill Godbout?
George Morrow? What ever happened to
Gary Killdall and his CPM ope rating sys
tem? Heck, what happened to Wayne Gree n
and Byte, SO-Micro, Mlcrocomputing. Run.
[!lOiler; H OI Cocoa. and Desktop Computing?

Well, the PC has revo lutioni zed every
thing, far beyo nd what Time pred icted, e ven
if most of the pioneers have disappeared into
the m ist .

As if we aren 't causing the FCC enoug h
aggravation by bickering over the recent
rule changes, a long come two Texas hams
pe titioning for more pho ne spectrum in
our ham bands . They want (0 cut the CW
bands hy 50%. Wel l, o r course, it 's abo ut
damned time, in my humble opinion

years. But, in the last hund red years we've
seen our freedoms gradua lly taken away
and ou r lives controlled increasi ngly by a
government vastly beyond anything envi
sioned by the men who established the
country. Further, wc sec this government
today being contro lled, in turn by secret
government agenc ies and big business.

Ten years ago I was asked by Governo r
Gregg to serve on an Economic Develop
ment Commiss ion, a g roup which he
hoped wo uld help steer New Hampshire
out of the worst recession it had ex peri
enced in decades . Unfortunately, the Com
missio n was made up of bo th businessmen
and pol iticians, and the politici ans natu
rally took control of it, making sure tha i
the Commission would not upset any
gravy tra ins.

I refused to he bloc ked , preparing re
ports on the problems we'd invest igated
during a year of subcommittee work and
proposing practical solutions to the Com
miss ion members. T he businessmen mem
bers, seeing the political hand writing o n
the wall, bailed out of the Commission,
which eve ntually disappeared without ever
submitti ng a repo rt to the governor and the
Legislature.

I hated to see all that work be wasted, so
I reprinted my reports in a 3hO-page hook,
We The People Hereby Declare \ViH 011

Our Lousy Government, The 5,(}OO copies
I printed sold ou t, but wi th no noticeable
effec t.

I reported on ho w se rio usly flawed our
mandato ry publi c school system was, and
showed proven ways lt could be e nor
mously impro ved , whil e costing less than
half as much to run. I showed how New
Hampshire to urism , o ur la rgest ind ustry,
could easi ly he doubled. I showed ho w we
could cut tho cost o f our priso ns by up to
90% and end up with a far more effective
prison system. And so on.

So here wc arc today, in the year 2000, a
nat ion of sheep. We e nd ure taxes of over Puff-Puff
60% of o ur wages. We e nd ure a union-
controlled public sc hool system which is
teaching our kids le ss than any other de
ve loped country, and which has been pur
posely designed 10 make sure we don 't
have the guts to change it. We endure flu o 
ridation of our wate r, which is a lso aimed
at making us docile. We endu re police
forces o ut o f control. government bu rea us
such as the BTF, which kill protesters. We
arc under constant surveillance by the
NSA, which checks o ur evcry phone call,
every fax , and every email. We e ndure the
C IA killing heads of stale o f foreig n coun
tries. We kno w Congress ha s stolen every
dollar of o ur hard earned Social Security
money. Un less we are tru ly as leep we
know that we ' re be ing manipulated by the
med ia with one pathetic drama after an -
other (Monica, Bliun ), none of any great In cleaning o ut my oid fi les I ran across
signi ficance to o ur li ves. the January 198 3 issue of Time with the

If you've bothered to read allY of the Machine of the Year on the co ver. Lordy,
hooks I've re vie wed in my ed itorial s, that was 17 years ago ! They had a nice ar-
which I' ve reprinted in my Secret Guide to tide o n Steve Jobs. but the re st of the cast
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Repr ints of 'Iy Ed ilorillh from 73,
Vel)' few things in this world areas we've
ht.'ell laughL aOO as the)' appear, I hIow'
!he whistle on~ scant; aI'llUrkl u:s, such
as the beahh care. our school system, our
nlOl1CY, the drug war. a ooIk.~ edul.:aDon.
\UgM,~ food giant'>, ourumealth ~' food.
tlooriOCs. E.\1Fs. :'olulraSwect. etc.
19% F.dilorials: 120 pages. lOOchoice
t.'diloriak, S 10 (# 72 )
199'7 t :dilorials: 14K fun-packed pages,
216 editorials. $10 (#74)
1'1911 F:dilllrials: J6R pages that" II give
you 101s of controversia l Ihings to talk
about on the air, SIO (#75)
1'1'19 Ed itorials: 132 pages ofideas,

hook reviews, health, education. and
anything else I think you oughl to know
about . S 10 (#76)
2000 Edilorial..: In the worts.
suver Wire: With 11'0'0 3- pieces of
hea\ y pure silver wire + three 9V bar
series yoo can make a thousand dol
lao worth of sijver colloid. What do
)'00 do with if? It does whatthe antibi
otics do, bur germs can' t adapt to it.
Use it to get rid of genus on food, for
skin fungus, warts, and even 10 drink,
Read some books 011 the u..cs of silver
colloid, it's like magic. $15 (#&1)

Wa~'ne's Bell Saver Kil , The cable
and instructions enabling you 10 in
e xpensively tape An Bell W60RB 's
mgfuly 5-hr radio talk show, S5 (#83)
:'olH Rt>form Pan)' Ke~nule Spe«h.
It wow 'd 'em when I laid out plans
for 1\'11 in 20~0, with much beuer, )'et
lower COS1 schools. zero Slale Iales. far
better healrh care, a more: responsiw
S1ale gm'enullent. ell', S I 1#85)
' Iu ffl..d idn ' t "rile, bu~u._nttd.i

1"iASA!IollMlIled Amt"rica Rene makes
an air-lighr case lhat ~ASA faked the
Moon landings, This hook will cun
vince evcn yoo, $25 (INI))
l.ast Skep t ic of Sdt'nee: T his is
Rene's hook where he lIehunks a bunch
of a.."Cepted scientifi c hcli..ofs - such as
the ice ap:s, the Eanh heinga magnet, the
Moon cau~i ng the lilk's, and ell'. S25
1#91)
Dark'loon: 568 pages ofcarefull)' re
~hed proof lhal the Apollo ~foon

landings Wet\' a bou--.l capping blow
for Rene's skeplil.'S. S35 (#92)

what yo u need to hel p you red uce
stress. C lassical music also raises
young ster's I~. helps plants gro w
faster.and will make you healthier. J u~t

wait'Il yoo hearSOlIlC ofGol<.chaJl's fabu

lous music! S5 (#33,
The Radar Ceverup Is police radar
dangerous? Ross AJc:)' K6Ul. a world
authority, confirms lhe dangers of ra
dio and magnetic fields . $3 (#34)
Three Gauo Talks : A prize-winning
teacher explains what's wrong with
American schools and whyoor kids are
not being educated, Why are Swedis h
youngsters, who start schoolat 7 years
of age, leaving. our kills in the d ust?
O ur kids a re imennonalty being
dumbed down b)' our schoo l system
- the least effective and most expen
sive in the world. S5 (#35)
Aspartame: a.k.a. ~utraSweel , the
Sluff in diet drinks, etc., can cause all
kinds of serious heallh problems, ~tul ·

tiple sclerosis, for one. Read all aboul
u, two pamJlhlets for a bock. (#38)
O ne Hour ew: Using this sneaky
booklet even ) '014 can learn the Morse
COlic in one hour and pass that dumb
Swpm HF entry test. $5 (#40)
COOl' Tape ITS): This tape will teach
you the leners, numbers aOO punctuation
)'OU need 10 krow if )'uu are going on to
Ieam~ code at 13or 10 Wplll, S5(#411
Code Tape (I13): Once )'OU know lhe
code for W letters 1#41) you can go
immediately 10 cnp) ing 13 wpm (us
ing m)' system I. This should onl~' uke
a cou ple of days. S5 I~2 1

Code Tape (T20): Or, )'ou can stan
righl OUI al 20 wr m and maSler it in a
w'eekend. 55 (#4})
WaJ ne Un-[)a~ton Talk: This is a 90
minule tape of the talk I' ll ha\'e gi\'Cn
al the Daytun, if in\'ilL'lJ. $5 (#50)
Wayn e Tampa Talk: This is the lalk I
gave at the Tampa G lobal Sciences
conference-where I cover amateur
radio, cold fusion, health. books you
shoold read. ant! so on, S5 (#51)
$1 'Iillion Saw.. Video: 'The secrel o f
how ~' ou ca n ge nerate an e u ra mil
liondolLn in salc!.jlN~ U'iingPR.This
will be one of the !Je"l im e:stments )oo
oryolt'l:Jlr;ines.s win e-.-ermake.S-tOI#52)

visil Ill<: hams and SCUM dive most of
the islands of lhe Caribbean . You' ll
love the specia l Liat fare which let me
visit II countries in 21 days, diving
aU but 0I1c! of tile islands, Guacejocpe,
where the hams kepi me too busy wilh
parties. S5 t# 12)
Cold f u..ion Overview: This is both
a brief history of cold fusion, which I
predict will he one of the largest in
dustries in the world in the 21st cen
tury. plus a simple explanation of how
and why it works. This new field is
going 10 generate a whole new hunch
of billionaires. just as the personal
computer indu..try dill. $5 ( #~O)

Cold Fu..iOQ Joumal: Tbey laughed
when I predicted the PC i ndus l r~'

growth in 1975. Pes are now lhe third
largest industry in the world, TIle cold
fusion ground floor is still wide: open,
bUI then thai mighl mean gi\'ing up
watching ball game~, Sample: SIO(I'21).
Julian Schwingt'r: A Nobellaureate's
talk aboul cold fusion--confimJing its
validity. 52 (1'24)
Improving State Gowmmenl: Here
are 24 ways that state goverruncrns can
cut expenses enormously, while pro
viding far better service. I explain 1!<.1W

any government bureau or department
can he gotten 10 CUI i ts expenses by at
least 50% in three years and do il co
operative ly and enthusiastically. I e"
plain how, b)' applying a new rechnol
og~', lhe stale can male it possible 10
prmide all needed sen' ices withoul
ha\'ing to lev")' an~' ra.\es al all ! Reali
the book, run for your legislature, and
le( s gel busy making this country worJ;,
like its fournlers wanted il to. Ooo't
leavc Ihis for "someone else"todo, $5
(#30)
Ma nkind 's ":xlinetion Predklions: If
any one of Ihc cxpo;:ns who have writ·
len boo ks prcdicting a soon·to-come
catastrophe which will \'in ually wip.:
mosl of us oot are righ i, we ' re in
trouble. In this book I explain aoout
Ihe \'arious di saster scenarios , like
I'oslraJarnus, who S3yS the poles will
soon !Jlift (as they haw 5C\eral tirllt$ in
~ pasl), wiring out 97% of I1l.:lIUd
Ckt~', so t.: 's ma.Je a long suing of pa\l
lud:y gtk.'S.'\l"'o. The W(lnt pan of Illese
predictions is the accuraC)' record of
some of the experts. Will il be a ro le
shifl, a new ice age. a massive solar
flare, a comci or asteroid, a biotcmlrist
allack? I' m gelling ready, how aho ut
)'ou? $5 (#31l
]\ loondo~~le : After reading Rene's
book, NASA }.ffH) lJ ed America, I read
e\'e!),thing I cou ld find on our Moon
landings , I walched the \'ideos,luoked
ca re fully a l the phOIOS, read the
a'>lTona ut's biographies, and ta lked
with some of my readers who woned
for ~ASA , This book cites 25 good
reasons I belie\e the whole Apollo pro
g:r:un haJlO ha\'e lJeen faked S5 (#32)
CIa.",..icalMu..ie G uide: A lisl of 100
CDs which will provide )'ou wilh an
outstanlling co lleclion of the fi nest
classical 1l11lsic evcr wrillen, This is

· I
~ .

HeR' are some of my book-~ which
can chaoxe Jour lift (if you ' ll lei
' I'm). If the Idea of beinK bl;'llhhy,
wealthy lind wise tateresrs "'Ou•.~hl rl

reading, Yt'S, you can he all thai, hu t
unly when you know the secrets
which I've spent a lifetime uncover
ing.

......~
T he RiOl'l«trirter Hand book: This
explains how to build or buy tS155) a
lillie electrical gadgct thai can help
clean the blood of any virus. microbe.
parasite. fungus or yeast . 1110: process
wu disco vered by scie mists at the
Albert Einstein College of M..-didne.
quick ly patented and hushed up. It's
curing AIDS. hepatitis C, and a hunch
of other serious illnesses. The circuit
can be built for under $20 from the in
suuctions in the book. $ IO (#Olj
The MeN'1 Guide 10 WisdulII: This
is a review of around a hundred hooks
that will helpyou change your life. No,
I don' , seuuese books. They're on a
wide range of subjects and will help
to lnal.e you a very interesting person.
Wail'lI you see some of lhe gems
you'\'e miswd reading. S5 (1102)
The SecI'\'I Guide to Wealth : Just as
\loi lh health, )ou'll find lhat you ha\'e
been hrainwa.shro by , he sysk'ln- imo
a pallC'm of life lhat will laxp you from
e\'('r making much money anll h;l\'inj!
the freerlom to travel and do whal you
want. I explain how all)'one can j!ct a
dream joh with no college, no n!sume,
anll evcn without any experience , I
explain I!<.IW you can get S(llll,,'(lne to
happil)' pay you 10 learn whal you need
10 k!1tlW to sian )'OUr OWn husiness. S5
(#03)

The Seen-I G uide to Hea lth: Yes,
then: reall)' is a so:rel to regaininj! your
health and aJding 30 10 60 )'eao of
heahhy Ihing 1O )'OUr lik 1be 3ll\wer is
simple, bUI il mC'ans making SOllU~ dif
ficull lifestyle changC's . Will you he
skiing Ihe slopes of Aspcn wilh mC'
whC'n you' re 90 or dodll<:ring around
a nOl"ing ho me? Or pw.hing up dai
sies? Nu, I' m nOI selling any health
prOOo<;: ... $5 (#04)
1\Iy W\v1I Submarine Adn'nlures:
Ycs, I spent from 1943· 1945 on a suh
marine, right in Ihe middle of the war
with Japan. We alnlOSl got sun&.: 'iC\"l'nI1

limes, aod twice I was in w right r lace
al Ihe righl time 10 save Ihe boa l.
What's it re ally like to be dep lh
charl!ed? And what's the dail)' life
..board a sohmarinc like? How aboul
Ihe Amel ia Earnan insille slory ?1f
you're near Mobile, please visil the
Drum. S5 (1110)
Wayne's CarihbeanAdn'nlures: M)'
supo;: r budgC'1 travel storks - whcre I



Barter 'n' Buy:....- _

Turn your old ham and computer gear into cash now. Sure, you can wail for a hamtest to try and dump rt . but you know you 'll get a far more
realistic price if you have it out where 100,000 ac tive ham potential buyers can see it, rather than the few hundred local hams who come by
a flea market table. Check your attic, garage , cel lar and closet shelves and get cash for your ham and computer gear before it's too old to
sel l. You know you're no t going 10 use it aga in, so why leave it for your widow to throw o ut? That stuff isn' t ge tting any younger!
The 73 Flea Market, Barter 'n' Buy. costs you peanuts (almosl)- comes to 3S cents a word for individual monccrnmercran) ads and $1 .00
a word lor commercial ads. Don', plan on telling a long story. Use abbreviations , cram it in. But be honest. There are plenty 01hams who love
to fix things, so if it doesn't work, say so.
Make your list, count the words, includ ing your call, address and phone number, tnclude a check or your credit card number and expiration.
If you 're placing a commercia l ad, include an additional phone number, separate from your ad.
This is a monthly magazine, not a daily newspaper, so figure a couple months before the action starts ; then be prepared. ll you get too many
calls , you priced it low. If 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 retired
old timer happy with that rig YOU're not using now. Or you might get busy on your computer and put together a list of small gear/parts to send
to those interested?

Send Jour ads and payment to: 73 Magazine, Barter ' n' OIlJ, 70 Hancock Rd., Peterborough Xf! 03458 and get set for t he
phone calls. The deadline fo r the December 2000 classified ad sec tion is October 10. 2000.

Wanted COLLINS S-L1NE Pristine (RE) 3253
A, 75S3-C, 5l6F2, 31264, 3OL1 , or 3OS1 and
SM-3. Willing to pay top dollar for the station I
have wanted since age 13. 1-51 2-925-3907
(cell), 1-888-91 7-9077(home), loll tree reslden
nat. willbryant@aol.com WA5JUL Bill Bryant.
THIS STATION IS FOR PERSONAL USE, NOT
FOR RESALEl BNB700

ROHN TOWERS HUGE DISCOUNTS CHECK
PRICES AT HILLRADIO.NET BN8600

NEUER SRY DIE
conunuea from page 6 2

(Wayne , humble? Hur-dc-harh. Wel l, if
you ' ve been reading my ed itoria ls fo r long
yo u know tha t 1 tend to keep my opinions
to myse lf and it takes wild horses to drag
the m out. There arc a 101 of wild horses
around. apparently.

But let's not allow any bias on my pa n .
o r that of two Tex as hams. ge l involved
with this ridiculous ly long overdue reduc
tion of the CW ba nds. So, here 's what I
propose-and you' re go ing to like this he
cause you ' ll he able to do it while sining
on yo ur (fa t? ) ass. T here I go, getting in
sulting. j U'~1 because I was able to de
blimp myse lf 28 years ago I fig ure anyon e
should be ahlc to . I was fa-a-at.

Okay, here's the program . I want you to
lake the time 10 slowly tunc e very one of
the ham bands ar Ieast once a day. counti ng
the number of signa ls you hear. How many
CWo How many phone . How many some
thing else .

Send me your counts, showing the da te,
lime and han d you counted. and I'll pu t the
info into my trust iM ac and we'll see how
well we've apportioned the spectrum fo r
CW vs phone a... of 2()(X). And that"Il give
the FCC some solid data 10 w ork with.

Send your surveys to Ham Band Scan.
Box 360. Hancock NH 03~9.

METHOD TO LEARN MORSE CODE FAST AN D
WITHOUT HANGUPS Johan N3RF. send $1.00
& SASE. SVANHOLM RESEARCH LABORATO·
RIES, P.O. Box 81 , Washington DC 20044 USA.

BNB421

ASTRON power supply, brand-new wlwarranty,
RS20M $99, RS35M $145, RSSOM $209. RS70M
$249. Web: [www.aventrade.com]. Call for other
models. (626) 286-0118. BN64 11

HEATHKIT COMPANY is selling photocopies 01
most Heathkit manuals. Only authorized source
lor copyright manuals. Phone: (616) 925· ss99 ,
8-4 ET. BNB964

" MORSE CODE DECIPHERED" Simple, el
egant, inexpensive, comprehensive, logical, easyl
E·mail Uudlind@earthlink..net]. BN6428

Electricity, Magnetism, Gravity, The Big Bang.
NewexplallatiOn 01 basic lorces of nature intllis 91·
pagebook covering eartysceouc meooes andex
ploling latest controversial conclusions on their re
Iationship to a unified field Iheory. To ooer. send
check or mooeyorder lor $16.95 to: American Scl
ence mncvenons. PO Box 155, Clarington OH
43915. Web site lor other products (http://www.
asi_2000. com] . BNB1 00

COLLOIDAL SILVER GENERATOR! Why buy a
"box of bartenes'' lor hundreds 01 dollars? Curren t
regulated, AC powered, fully assembled with #12
AWG silverelectrodes, $74.50. same, butDC pow
ered, $54.50. Add $2.50 shipping. Thomas Miller,
962 Myers Parkway. Ashland OH 44805_

BNB342

COLD FUSIONI • FUEL CELLI - ELECTRIC BI
CYCLE! Each educalional kit (Basic - $99.95, De
luxe - $199.95, InfOfTMtial - $9.95.) CATALOG •
$5.00. ELECTRIC AUTOMOBILE BOOK - $19.95.
KAYLOR-KIT, POB 15SQST, Boulder Creek CA
95006-1550. (831 ) 338·2300, BNB128

Great New Reference Manual with over 100 pgs
of PIS, transetoe, reco . op-amp, antenna designs,
coil windingta~, etc. see details at lwww.ohio. net!
- rtormet/i ndex.htm] or send check or M.D. lor
$1 9.95 + $2.00 P&H to RMT Engineering, 6863
Buffham Rd., sevne OH 44273. BNB202

RF TRANSISTORS TUBES 2SC2879, 2SC1971 ,
2SC1972, MRF247, MRF455, MB871 9, 2SC13Q7,
2SC2029, MRF454. 2SC3133, 4CX250B, 12006,
6KG6A, etc. WESTGATE, 1·800- 213-4563.

BN B6000

TELEGRAPH COLLECTOR'S PRI CE GUIOE:
250 pic tures/prices. $12 postpaid. ARTIFA X
BOOKS. Box 88, Maynard MA 01754. Telegraph
Museum: [httpilwltp.com]. BNB113

President Clinton probably oceerrt have a copy
01Tormets Electronics Bench Reference but you
should. Check It out at [www.chic.netr-rtcrmet/
index.htm]-over 100 pages of circuits, tables,
RF design information, sources, etc. BN B53Q

MAHLON LOOMIS. INVENTOR OF RA DIO, by
Thomas Appleby (copyright 1967). Second pent 
ing available Irom JOH AN K.V, SVANHOLM
N3RF, SVANHOLM RESEARCH LABORATO
RIES, P.O. Box 81, Washington DC 20044. Please
send $25.00 donation with $5,00 for S&H.

BN6420

aSL CARDS. Basic Styles: Black and White and
Color Picture Cards; Custom Prlnled. Send 2
stamps lor samples and hteranne. RAUM'S, 861 7
Orchard Rd., Coopersburg PA 18036. Phone or
FAX (215) 679-7238. BNB519

ANTENNA SCIENCE: Why do antennas radio
ate? Learn from this enlightening paper by MAX

Ham Radio Repair, Quality workmanship. All RESEARCH. wnrten lor you. the inquisitive
Brands. Fast Service. Affordable Electronics , amateur, hobbyist and experimenter. Gain an
7110 E. Thomas Rd., Scottsdale. AZ 85251, Call understanding 01 the radialion mechanism!
480-970-0963, or E-mail HAM SEFMCE@AOL $4.95ppd. MAX RESEARCH P.O. Box 1306,
COM. BNB427 East Northport. NY 11731 . BN6426
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Cash for Collins: Buy any Collins Equipment.
Leo KJ6HI. Tel.lFAX (310) 670·6969. [radioleo@
earthlink.netj. BN6425

Browse our web site and check out the
"Monthly Special." TDL Technology, Inc, _ .
zianet.comlldl. BNB500





TS-570D(G} HF TRANSCEIVERITS - 5 7 0 S (G } HF + 6M TRANSCEIVER

KENWOOD COMMUNiCATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
PO Bo, 22745, 2201 E. Dominguez St .. Long Beach, CA 9080 1-5745. U.S.A
Customer SupportIBrochures (3 10) 639-5300 Y2ARD· 19931#ll31700

Kenwood has not been standing still since the introduc
lion of the T5-570D/5 HFTransceiver last year. Now you
can command even more of Kenwood'sadvanced DSP
technology with the G model.

The DSP fi lters and extracts signals with digital
technology that is unmatchable with standard analog
circu its. It provides en-crass nansmtt and receive
audio Quality Ihat can be shaped to your needs, and
two powerful noise reduction systems: Line Enhancer
Method for SSBiAM modes, and sseeen Processing
by Auto Corre lation (SPAe} lor CW mode. DSP also
enables tile CW-Aulo Tune feature that automatica lly
zero-beats CWsignals.

The ExtensiYe Memory Functions provide a bank
of 100 memory positions spilt into 90 standard channels
lor general operation and 10 tor prog rammable VFO.
prog rammable scan and long-term memory, Memory
contents can be scrolled, copied or locked cut. In addi
tion there are 5 quick memories lor storing freq uencies
and modes on tne fly. perfect for the busy OXcontester.

The powerful Menu System incorporates 46 menu
features and an on-line guide lor instant relerence,
The large amber backlil LCD disp lay provides 4 light
levers fo r clear readability under any lighting condit ions.

The TS-5700/5 has no shortcomings in the con
struction and performance are a, The continuous
duty 100 wattlransmitler incorporates a large

KENWOOD
Amateur Ra dio Products Group

• FRf£ operating manual via FTP ute
ftp :/lltp, kenwood.net

• Beat can cel
• 2 position antenna switch
• CW auto tune ad just (a world's first)
• Cllannel scan, program band scan, memory scan with

channel lock-out and group channel scan, ail With TO
(timeoperated} or CO(carrie r operated) resume modes

• Compact 10-5.18 inch by 3-3.14 inch lront panel size
lor any travel or instal lation requirement

• Preset auto antenna tuner with 18 sub-bands
• Variable electron ic keyer (O and 100 wpm)
• Packet and FSKfeatures
• RCP -2 software tor Pc-oaseo display and memory

conl igurations available via the Internet
• Fuil lunclionality on 6M (TS-570S) including asp,

100 walls output and preset Auto Antenna Tuner

- TX sound quality monilor with g-sleD monllor
volume lor absolute contro l over vo ice quality
_ NA1 (SSB) is operator controllable In g-slep
Increments, or aulomalically tracks input signal
strength _ New CW asp Filters (80 Hz, 150 Hz
and 500 Hz) give you a lolal 0111 user-select
able utters - NA1 and HA2 settings ca n now
re -configure aulomalically when changing mode
groups (SSBfAM/fM to CW/fSIC) _ Manual
weight tea tu re (with bum-In electronic keyer)
lor adjusting the relative lenglh 01dols and
dashes In 16 steps between 1:2.5 and 1:4.0
- Equalize rece ive signals, and use different
sell ings lor both TX and RX - " One-Iouch" asp
fil ter wide mode allows ' resurfacing' to check
me band ecnemens when operating in narrow
mode _ Dual selectable Beat Cancel (BC) works
aga inst lntermtrtent beal mterterence (elceplln
CW mode) - CW aula tune mode links only
with Ihe RIT Irequency wi thout changing Ihe
transmillrequency.

Mvan ~~ Technology Upgrade ;savailaWe in new prlXloction models
and for pre -~'istrng T5-570015: co ntact you dealer tor details.

1
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Kenwood News & Products
http://www.kenwood .net
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