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160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,C W,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST·145 , same as JST·245 but without 6
meters and built-in antenna tuner.

* JST-145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes AF MOSFETs

10 achieve low distortion and high du rability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUN ER · Au to tuner included as
standard equipment . Tuner setti ngs are automatically stored
in memory lor fast OSY.

4 MULTIPLE ANTENNA SElECTION · Three antenna connec
tions are user selectable from front pa nel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER 0100 kHz-30 MHz, plus 48
54 MHz receiver. Electfooicalty tuned fronl-end fihering, quad
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range [»100dB) aOO3rd order
lCP of +2OdBm.

6 IF BANDWIDTH FLEXIBILITY · Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(ewC). Narrow sse aOO CW fitters for 200 and am IF optional.

7 QRM SUPPRESSION · Othe r interference reject ion features
include Pessearo Shift (PBS) , dual noise blanker, a-step RF atten
uation, IF notch fitter, selectable AGC and all-mode squek:h .

8 NOTCH TRAC KING · Once tuned, the IF notch filter will track the
offending heterodyne (:t 10 Khz) if the VFO frequency is change d.

9 DDS PHASE LOCK LOOP SYST EM · A single-crystal Di rect
Digita l Synthesis system is utilized for ve ry low phase noise.

10 CW FEATURES · Full break-in operation, variable CW pttcn built
in electronic keyer up to 60 wpm.

11 DUAL VFOs · Two separate VFOs for split-frequency ccereuon.
Memory registers store most recent VFO frequency, mode, band·
width and other important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels , each of
which store frequency, mode, AGC and bandwidth.

13 COMPUT ER INTERFACE • Built-in RS-232C interface for
advanced computer applications.

14 ERGONOMIC LAYOUT · Froot panel features easy to read COlOr
LCD display and thoughtfUl placement of controls for ease of oper
ation.

15 HEAVY· DUTY POWER SUPPLY · Built-in switching power
supply with "suent" cooling system designed for continuous
transmission at maximim output.

[..IRe] aapan.Radio Co.,.lJd.
430 Park Ave., 200 Floor New York, NY 10022 Phone: (21 2) 355- 1180 Fax: (212) 3 19-5227
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O n t he Interne t
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Cor ner Beam M odels
Band :\Iax Dim WindLd Pr ice

2 me ters 4 ft <2 sqft $ 145
220 MH z 4 ft < I sq ft 5 145
70 cm 3 ft <l sqft $ 11 5
Dual 146/4 35 4 ft <3 sq ft $ 165

Cons truction : Aircraft alumi num.
Booms are square. Elemen ts are sol
id rod. Stainless hardware included
for tower and mast mounting accepts
up to 1.5" dia. mast and may be ro
rated for vertical or horizontal polari 
zation . Connector is 50-239 for
VHF, N female for UHF. Dual-Band
antenna has separate driven ele
ments, weighs o nly 10 pounds.

Dimensions given in table arc for
reflector elements & booms.

O ptions: Commercial Frequency $45.
Duplexer : Add SSOfor VHF/UHF

Duplexer and cabling for single coax
feed o f Dualband 146/435 Comer.

S h ipping: UPS ground to continen tal
USA (S I I S&H). Air Parcel Post 10
HI, AK. & Pcsessions ($ 14 P&H).
Canada (516 P&H).
Allow 2 weeks for delivery.

ComerBeam can still be your beam
when you join MARS al1 4311 48 MHz or
team up with the sheriff s comm unica
tions interface team at 158 MH z.

Scanning Too?
ComerBeam' s gain & bandwidth ex

tend moni toring range from aircra ft to lO
marine & publi c service frequencies.•
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CornerB ?
Big Forward G a in

Wide Backward Rejection
Exceptional Bandwidth
Distortion F r ee Pattern

Your antenna makes all the difference at VHF and UHF- It de
tennincs transmi tting range. It sets the limit for weak signal recep
tion. And it decides what interference you'll hear and create .

An omnidirectional antenna radiates uniformly in all direction.
and it also hears noise and interference from every direction .

A directional antenna not only sends your signal where you
want, it hears the signal it's pointed at, rejecting others. It also lets
you operate wi th minimal power, cutting interferen ce you ionic! on
other stat ions.

Comerlseam' s clean sharp pattern
without sidelobes or spikes reaches past
the noise and interference to get the meso
sage through. Its wide rear rejection lets
you null out strong nearby signals to re
duce interfere nce.

Look what Cor ne r lleam d oes:
- 10 d B gain vs. dipole
-40 dB Front-to-Back
-60 degree Half-power Beamwidth
-SWR < 1.1 :1 across the band
-No dimension over 4 ft
-Mounts directly to mast or tower
-Vertical or horizontal polarization
-No need for offset or side mount

·180

~-_._----------'

Cor ner Beats Vagi
A yagi with the same gain would

have a I().ft boom. Vagi bandwidth
would be less than half. More important.
CornerBeam produces no side lobes, no
back lobes.

Improved Data Communication
Because ComerBeam' s pattern has

no unwanted side spikes, phase noise is
red uced to a minim um. The result is re
d uced data error rate, faster packet cir
cults. When you wanl a d istortion free
signal, think CorncrBeam , not yagi.

Ccmerbeam for Re peaters
If your repeater shares

a frequ ency with another,
the deep wide null toward
the rear could keep your
signal out of the
neighboring repeater's
receiver and tum a deaf ear
to its signal. A pair of
ComcrBeams can be corn
bined to privide spec ial ra-
diat ion footprints. A Cor
ne rBeam aimed at an area
your repealer hears poorly
could improve service
where incoming signals
from I-ITs are presently too
weak. ComerBeam makes
it possible to increase re-

r~====-======~=~=~:;-_.I._~ peater density while reduc-ing interference.
Bandwidth Pays Off

With its exceptional bandwidth, your
ComerBeam can be put to work righ t out
of the box. without special tweaki ng. It
can serve you now when you're working
repeaters with an FM handheld. and later
when you set out to work satelli tes or go
after small s ignal OX at 144.2 MHz.

~------------------,o Yes, I want P erformance in My C o r n e r !
I _ Send my CornerBeam: _ 2m , _ 220MHz, _70 em , _ Dual 146/435. I
I _ Oplions: _ DualBand Duplexcr. _ Comme rcial/Marine. Frequency: I

Name AmI. Enclosed, _
I Call Phone I

I
Street Unit I
City State Zip _

I AntennasWest InfoPak Tech 801 373 8425 Fax 801 3738426 I
L. 8 0d 0062-5 Provo tIT 84(,()5 $ 1 R6~f~e 800 926 7373...-----------------CIRCLE sr ON READER SERVICE CARD
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REP-200 REPEATER
A microprocessor-eontrolled repeater with

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

pay for a bare-bones repeater

or controller alone!

Get more features for your dollar with our

lOW NOISE RECEIVER PREAMPS

• kit $till Qnly $1095
• ' ,etory au embled still only $1295
50-$-1 ' 43-174,213-233.421).<75 "'tU, (OO2·92t1 1.*U 0Ilg>'tIy "1lI*" )
FCC 1)'" acOlplO<l ""' "O"""" '~__ "' l ~O & ' 50 r...t< _

Hamtronics has the world's
most complete line of mod

ules for making repeaters. In
addition to exciters, pa'a. and

receivers, we offer the tel
lowing eontrollers.

COR-3. Ine~pens ive, flexible COR module wilh timers,
courtesy beep. audiOm i ~e r , ..." .....only $49/kit, $79 w/l

CWlO. Traditional diode maIm: ID'er k it only $59

CWlD-2. Eprom-controlled 10 ·el .. only $S4/1o;il, $19 ....1t

OVR-1. ReQ:lI'd your own voice up to 20 see For voice
id or playing club announcemenb ..... . $5911o. il, $99 wit

COR..... Complete COR and ClMO an onone board 10
in eprom. low power CMOS.. ,....only $9911o.il, $149 wIt

COR-6. COR with real-voice id Low power CMOS.
non-vctatne memory ki t on ly $99. wit only $149

COR·5. IJP controller with autopatch. reverse ap, phone
remote control. lots of OTMF control functlOlls. all on one
board. as used in REP-200 Repealer $319 1t

AP.3. Repeater autopalch. reverse autopatch. phone
Iioe remote control. Use with TO·2 kit $89

r0-2. Four-<:ligit OTMf decoder/controller, five latching
on-off funct ions. toll call resmctor . " kit $79

TO..... OTMF controuer as above e ~ce pt one on-off tunc
lion and no toll call resmctcr. Can also use for selective
calling: mute speaker unlil someone pages you .. k it 549

LNG-( ) G",As FET PREAMPS
STIL.L. ONLY $59l
o Make your fnends sick with

envyl Work stations they don't
even know are there.

o Install one at the antenna and
overcome coax jesses

. Available for 28-30. 46-56. 131.f52. f52·172. 21G-230.
4(J().470. and 800-960 MHz bands

LNW-( ) ECONOMY PREAMPS
ONl'( $29 kil, $44 wiredlteslod

o M,mature MOSFET Preamp
o SOlder terminals allow easy

connection inside radios.
• Ava" ab/a for 2$-35, 35-55, 55-90. ~120. 12G-150,

150-200. 200-270, and 400-500 MHz bands

Digital Voice Recorder Option. Allows message
up to 20 sec. to be remotely recorded off the 311". Play
back at user reques t by OTMF commar>d, or as a per iodi
cal voice id. or bOlh . Great for making elub announce-
mentsl " " " " " " only S100,

REP·200C Economy Repeater. Real·voice 10. no
dtmf Of autopatch M only $795. w&t $1195.

REP-200N Repeater. IM1houlClmtroller so you can
use your own KIt only S69S. w&t S995

SUBAUDIBLE TONE
ENCODER/DECODER

VHF & UHF POWER AMPLIFIERS.
Output levels from 1OWto 100w Startin9.l1t $99.

FM RECEIVERS:
o R100 VHF FM RECEIVERS
Very sensitive - 0.15I/V. Superb
selectivity _ both crystal and
eeramic IF "lters . >100 dB
down at :l:12kHz. best available
at'ly'Nhere. l\uIIer-proof squelch

For 46-54 72-76. 14Q..175. 01 216-225 MHz. _ ..
................. _ k it $129 . w/1 $189

o R144/R220 RCVRS. l ike R100. lor 2M Of 220 MHz.
with helical resonator in front end ,.. kit $159, wit $2 19

o R451 FM RCVR, for 42Q-475 MHz. Similar to R100
above '- , kil $129 , It $189

o R901 FM RCVR, 902-928MHz . ,$159, wit 5219

FM EXCITERS: 'N'/ output COIltft>Ous duty
o TAS1 : /of6M. 2M. 220

MHz .. kit $99, ....1t $169.

o TA451: for 420-475 MHz.
...... kit $99, wit $169.

o TA901: for 902-928 MHz.
(0,5W out) ..... .w!t$169.

No need t o spend
thousands on new
t ransceivers for
each b and l

Go on a ham satellite adventure! Add an

other band for the next contest Thrill in the
excitement of building your own gear, and
save a bundle.

"Io.~ Access all your favorite closed repeat
~ ers with TO-5 cress Encoder/Decoder

Encodes all standard sub
audible tones with cryslal ee
(:Uracy ar>d convenient DIP
sWItch sele t:toon Compre
hensive manual also shOws
how you can sal up a fronl
panel switCh to select be
tween tones for several fe
peaters Receiver decoder
can be used to mute receive audio and is op!lmized lor in
stallation In repeatel'5 to provide clo!Jed access High
pass fil!ef gels r>d 01arll'l0'f'"9 buzz in receiver.

.TOo5 CTCSS Encoder/Oecoder Kit only $39 f-c.,.-,'-,.,-.,.-,--=- - .,.-,-,-.,.-,--- - - ---j

. TO-5 CTCSS EI'>CO<:ler/Oeeodef 'Mredllested ._ $59

- -., 3
"'t..... --

-a •

e Get time and fre_
NEW quency checks

without buying
multiband hf rcvr. Hear solar
activity reports affecting radio
propagabon. Very sensitive
and selectIVe crystal con

Ifolle<:l superhet. dediealed 10 listenll'l\jJ to V'NW on 10000
MHz. F'erfonTIa<K:e riYals the most e~pensive l eceivel'5
o RWNV Revr kd, PCB only _ 559
• RWNV Rcvr kit w,th cabt, spkr, & 12Vdc adapier $89
o RWNV Rcvr w/l in cabt with spkr & adapler .$129

Join the fun. Get
striking imalJes di
I'lK:tly from the
....eather ..teliites!
A very eeoemve
wideband fm receiv
er optimi zed for
reeeplion of NOAA APT I nd Russian Meteol _ atller
In. images on lhe 137 MHz band

The R139 IS lower cost and easier to ma,1>taon than
synthesized unb. And it is designed from the 9round up
for optimum ulenite recept ion; I\Ol. just an ofl ·the--sllelf
&Cannel with a shorted-out IF fiIle rl

Our new RWX is a very sensitive and
selective Hamtronics· grade receiver

to monitor critical NOAA weather broadcasts.
Euellenl O.151'V H r1-+

sitivity prOVIdes good r~
tion even at distances of 70
miles or more wrth surtable
antenna. No comparison with
ordina'Y consumer radios!

Automati c mode provides storm walch, alert ing you by
unmullflg 'ecelver and providing an Dulpul l o trip remote
equipmerll wtIen an alert lone is broadcast

E$$en ti.l for airports, police a nd fi'e departments.
CAP. broadcast stations, state and local eme<geney ma'l
agers . a mateur repealers - anyone needing a profes$ional
quality tecewer. Because of its reasonable price . il is also
handy lor bikers , hikers, boaters, hunters, farmers - or
anyone who needs up-Io-date weathe r info and emer
gency warn ings, even from distant stations.

Sma ll enough for emergency or portable use. 'I can
even be powered Irom a small 9-12V battery when
eeeeee Cryslal cootrolled for aceuracy; all 7 ehannels
provided (162.40 to 162 55).

You eae buy just the -eeever pcb module in kd IOITTI or
buy the M witI1 an emacnve rretat eabinet, AC power
adapter. and bui~-In speaker. It is also available faclory
wired and tested.
o RWX Rcvr kit PCB or.ly ,.. ". ,.,.. " "". " ,,, $79
o RWX Revr kil with cabmet ~a1:er. &AC adapier _... ,.... ,$99
o RWX Rev! wire<1llesled I/'leabinel WI!h speake< & adapler , ." $139

Finally - A Professional
Quality Receiver to Monitor

Weather Broadcasts!

WWV RECEIVER

covers all fIVe salellile Channels, Scanner circuit and
recorder contrcrallow you to automali cally search lor and
tape signals as eeteneee pass overhead, even while away
from home.

oRl39 RtetIv« KiC less ease $159

o Rl 39 Ret Kit wtl'l easeard AC:x-' ~aple1" $1 89

o R139 R.,; r wII n case wtrl AC pcI'fIIef edap"'<"_'~'__MS239

o Inte,." al PC Oe<nodula1Ol" Bowd and Il'l'agng Sof:wn $289

o Tumstle Anlenna .. " ".... ".. .. ..".""."." " , .. $119

o Weather Satellile Handbool< ,. " . ...."." " , ,, ,,,, .. .. $20
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w hile looking through some
boxes in the bam I came across
a canon of o ld QSLs. Ah.
memories. I'll ne ver fo rge t the
morn ing in 1947 when I heard
a fai nt s ignal in the 20m OX
band calling CQ . I heard
" W.. .portable ....•· I c ouldn ' t
make out the call or where he
was portable so I called "W
quest ion. portable question" a
coup le o f times and stood by.
lIis signal gradua lly got better
and I found I was in contact with
W71~IW1C7 in Tientsin, C hina .
Wow! Bill was modulat ing a
l Oth-watt s ignal generator and
using a longwirc. A~t o f course.
His pe nny postcard arrived via
an FPO in C hina . My signal with
a kw was only S-5. so yo u can
imagine how weak his was. Talk
about QRP!

The PKI AW can! isn't very
remarkable e xcept that I made
the contact as a result of a CQ
call for Asia. I'd j ust finished a
round table where we had sta
tions on five cont inents. I
needed that s ixth for a 20-mi nute
WAC . so I called CQ Asia and
hack came PK l AW. A small
coup. but memorable.

I also ran across some cards
left over from my ope rating on
Fij i. Tahit i, and the Samoan is 
lands. So. I won' t forget one
m inu te o f those DX operat ions.

O ld QSl.s

You would hav e known
the n-if you' d read my editori
a ls. So I don', want to hear you
whining when yo u have a heart
attack.. a stroke. or I vis it you
when you' re tied to a rocki ng
chair in a nursing home (like
th ey did to my mother). But no,

Conlimwd on page 13

If I 'd O nly Known Then W hat
I Know N'ow!

the reali ty is that they are the
publ ishers of a ham magazine
devoted to a hobby which is o f
interest primarily to elderly
white men, the y might be in a
better position to deal wit h what
is obviously going to be a Flood
of seekers aft er our bands.

Sure. there are things the
League could do which could re
bu ild the value of amateur radio
as a true service, and l've dis
cussed these in my editorials .
But I haven 't seen even a hint
th at Ihe Le ague (aka Qm is
oren 10 mak ing any changes
which would hel p our (and their)
future.

The predictable happened .
The LEO group was nOI o nly not
intimidated by the mai l. they got
mad and their inte rest in a di plo
matic solution to the problem
blew away as the war escalated.

The Le ague initia ted a war.
An unn ecessary war. Worse.
they did it wi thout any real am
munit ion. Th e League seems to
have forgotten that amateur ra
dio, for a ll the "se rvice" rhetoric
in the FCC ru les. is a ho bby.
pu re and simple. Oh sure. within
my memory amateur radio con
tributed to the advance of com
munications technology. and
helped save our country's collec
t ive ass in WW Il by supplying
some 40.000 hams for the mil i
tary. But on a " what ha ve you
done for us lately" basis. we are
running on empty.

Of 1.'OU~ if yoo COWlt pro\'iding
communications for walkathons as
public service. then we get a few
Brownie points. Let me ask a ques
tion. How many of you even know a
ham who has provided a val u
able emergency service in the
last five years? I doubt that 1%
of us ha s provided a truly vatu
able publi c service in years.

Th e courts, by the way. have
rejected our claim of being a ser
vice and have rul ed thai amateur
radio is a hubby. Well. our courts
aren' t a l.....ay s wrong.

From the FCC 's viewpoint
we ' re a who le lot o f trouble an d
expense. wit h few redeeming
qualities. And pl ease remember
that like most of us . gratitude is
one o f the FCC Commiss ione r 's
least-felt emotions. So the mar
vclous th ings we were doing be
Inre the League 's even less
though t-out "Incentive licens
ing" debacle of 30 years ago gut
ted the hobby (and the indu stry).
are no longer even talk ing points.
much less ammunition for a war
with commercial interests.

If the League o fficers and
directors would get over the ir
unfounded feelings o f self
importance and recognize tha t

Deta ils a rc seeping OUI of the
meeting between the League and
the representatives of the group
asking that the ham IoU and 450
bands be re-allocated for low
Earth orbit (LE O) sa telli te com
mun ications. The Leagu e team
went into the meeting angry as
hell o ver the audac ity of a com
mercial group even suggesting
such a thing. Either they take the
tw o ham bands off thei r list right
now or the Le agu e would sic the
ham s on them and Congress.

Our beloved pos tal scrv'ice is al
ready making billions delivering
tom. of such complaints to Con
gress fro m ci tizens whipped into a
letter-writing frenzy by the profes
sion al lobby groups. so what 's a
few thousand more? Big deal! The
LEO group was unimpressed.

So EI Lcague-o ran an edi to
ria l in QST asking the members
to flood the LEO group. the FCC
and Congress with mail. This
was repealed in hundreds o f obe 
dient club newsletters. with ap
parently no one involved g iving
any thought to the ramifications.
Well. people often do really stu
pid things when they get mad.
and the Leagsrcrs were not just
mad. they were outraged .

the Miller ci rcuit In the M ay
issue. Let me know if you' re
inte rested in my publishing it.

Dip lomacy

Wayne Green W2NSOI l

TIENTSIN
NORTH "CHINA

The May article hy WAHYKN
has generated a good deal of
controversy. FAR C ircu its is
making a circuit hoard for the
unit and has been doing a brisk
business. One chap in Holly
wood with a number of friends
with AIDS bough t a hunch o f
boards and put them together for
his friends,

In another couple of months I
hope we 'll have laboratory-con
firmed AIDS cures to report.
One fellow. who was in bad
shape with AIDS. used the un it
for several weeks, then ca lled
Mike (who makes the units corn
mercially) 10 say he had as
tou nded his doctor by rebuildi ng
his 'l-cett count. Another chap
had a mother who was all bent
over with Lyme disease. Two
weeks tater she was in excellent
health and walking stra ight. But
these , and a hunch more, arc just
anecdotes, I want 10 see carefully
done lab reports of before and. af
ter, If this is the placebo effect. it
sure seems to he powerful.

Mike re poned one other e f
feel. The un it ap parently rai ses
the temperature o f the blood.
which may also help to discour
age viruses. as well as the 50 IJA
hotfoot.

Mike sent me a copy of his
Bob Beck-approved circuit.
which is a little diffe rent from

NEUER SRY DIE

UDtO ~~.~? u,4,..~,5 A.T~~,~ ,}~ Jt+iI.1 ON ~~J!ttic

S~Y ' E CU~[NT UAKE TNX OSO " 13
i ETT E~ . SC ~~ YN[ fUT ltLL
HPE SEE U ~ GN if t l' o'iT~ CONI} ..
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'-..=.::r.-IlJIy B& W
ceo TV CMnera ltIe 5lle
0/ an iCe atle' Pr<:M:* elCelerf picUes i'I tow iI1t (2 kII). or
use (U IR-l k!lra·Red ..". S<UCe to fMSibIy il.r'IWIale an
er1ift room on a t:itch black nighI! Imagine ee pcssibhes_.
buikl ~ no a sm'JIo.e delaclOl',wall dod.. tarrp. book, ' acio.
Exact same camera that's in big bOO!. delective cala10gues and
stores. Kit ircIudes: fullyassent.lled CCOcamera mxfule,C(Il}

neclOfS, intllflace PC board kit witI1 proper voltage r8QIJation
and fmwlna. hook-\41 deWs.~en a rrn 1TICl~1ll tor sensi
M SOInfTwo rn:delsavaiable: WlCIe~ Lens 3.6<rm12,
.....!daNe toeus Ieos. 92 de\1ee-: PmoleLens 5.Smn-'\.4 5,
60de!J" voew. The Pwhlle lens isghysi;aIIy ITldllaltef and
proYides Ml'I !1e.'ltet del:fl o/Ioas: The carOOra ilseII. 1.2"
square, The WlCle Nv.Lens IS aIXU 1·1or9. Pi'IhoIe,lens
atxu 11'2". l1ertace PC board is I"x 2" and uses ACAjacks tor
easyhook'l4l lo VCRs, TVs or cable II.IIS. Powtif reQUired is 9
to 14 VDC @I50 mA. ResolulK>n: 380l 350 lines. foslfUC1iorJ
manual contains i;leas on mountirg and disgl.W'lg theMIl'i 
Peeper alo!Yll with inlo on adding 0I'IIl 01 (U TV Transmller kits
(soch as lhe UlV·1lnl below} tor wveless transmssion'
UP-l , WIde Afge lens CCD TY CimeII Outfil. $169.95
YP-tPH, PirHtoIe lensCCD TV C;mera CMIit••• ••••• $189.!5

Now you can be irI the S<JT1e league as James Bent 1M
t ansn'Wtef IS so smallhal . can lit I1tI a pa:k 01 CI9iIet'les .
~en i'QldI'lg a CCO TV camera n ballety l Uodel aiplare
enth.JWslS puI the MlV-1A into arplanes loraJtfflan1I8 view
from \he~. and !he UTV·7A IS !he Iransillller 01 choiI:e lor
balloon laUllChes. Tral1S rri~er fealUfes synthesiZed,cryslalcon
troled operalK>n tOl dflff·tree transmission 01 both aOOK! and
video on yOl.l" choice ot frequencies: S1andard UHFTV Chaooel
~ lw!liCh $Il()oJd~ be used 0lCsicle 01 the USA to avoid 't'iO
latW'9 fCC rUes). ard 43925 r.LHz or 91125 MHz wild! we i'I
the amaJeu" ham~ The 43925 /,1Hz lI'iI has h ntly
altvilU;le of being aIlle 10 be receiwfld on a,~ 'cal*
read( T\I set tned IO.CaDle chamlll 68. 01' use W" JJV.-14
~and recerve. on rEglJar TV c1\in1e1 3. The 91125
MHz 1nI • suited tor apglicabonS wner, I'eeeplIOIl on a feQ'.i¥
TV is noldesi'ed, an AN·79 ITlJSI be used 101' operabon. l he
MTV-7A's outpul power is almost 100 mW. so transrrit\ifla ranQEl
IS prelly m..ch 'line-oI·si1l1' wt'idl can mean manyrrilesTThe
MTV-7Aaccepts sland.ard black and white or color video and
has its own, on-boarll, sensitive elecWelll'ic.orpholll, The UTV·
1Ais ....MabIe i'I killon'n Of tuIy WIfed W leSled. Sn:e \tie
la1es1 i'I SlilT (&J1iDl .t.b.n Techllology) is used 10 prcMcIe 101
lie smalIesl: posstlle we.lie kit I'IfSIOIl • ,......I••• 1lled 101
elperierced b.oiders orIy. RI.ns on 12 VDC@ 150"'" and
i'l:ldes a fegUated powet sooulor a ceo cam:tfa
1lTV·7A, lH" TV CIIannel 52 Transmitter KU••••• ••••• $159.95
1IITV·7AWl, Fully Wired Channel 52 Transmitter ••, •• , •$249,95
m ·7A4, 439.25 M~ TV Transmitter Kil ••••••••••• ••$159.95
YTV-7A4WT, Fully Wired 439.25 M~ Transmitle. ••••••$249.95
m ·7AS,911.25 MHz TV Transmitter K~ ••••••••• ••• •$179..95
YJY.7ASWT, F""Y Wired 91 1.25 MHz Trwmitter •••• ••$269.95
ATV·n , 439.2:511iz Convener KiI ••••••••• •••••••••$159.95
ATY·74WT, FuIy W'red 439.25 UHz Conwei\el ••• ••• •• •S2W5
ATV·79, 911.25 1i1Hz Conver1er Kl •••••••••••• ••••••$1 79.95
ATV·79WT, Fully Wired 911 .25 M~ CoflYerter ••• •••••• $269.95

OR0f.1IIHG WO: 5atsl-.on c.;u..- bit... lor 10oa,s, i rd
~. _ II 0'9"'at .... lor reb'cl ,lQI $of 95 lor~ *"
"""" ...c I'I$UI'Ir'U ClroeI1. urcler S20. add 53 OIl K'f teS(lefIlS add 7"Jl,
s.Ws la-I Sony, fI(I CClls . ~eogn 0t'0erl, IIlld 20'4lorsurl_ mal Of

use<:reOl card a'll SP'lOty $I'I(lpII"Ig method

SEY

Decode al lhal glIOensh' This is !he
PQllI.A'desC1a'ltlIef I saarnblel' I\aI you've fead aIXU iI aI fle
SI:iJmeI and EIeclrcnc magazns. Tre tech: used.
kIlOlIIII as speed1 ....8f9Ofl wtid1 ill~ rrosr c0rd
less pIoles and many poke~ S'f$I8IfS. I'loolI d 14111
scamer speaker tenTinals and you're in busness. Easly contig
ured tor any use: frike, Iioe level an:! speaker OUlput{lrpJts are
provided, Also corMIJnicate in loIai privacy OVet lelephone 01
rooK!, lui duplex operation · scramble and unscrarrtlle atltle
~ !me. Easy10 build, all~l citl.iIry conlairled in new
Q.ISlOII'I ASIC chip 101 deaf, c1ea1 aIDa. FU1s on 9 to 15VOC,
FICA phono type jacks. Ou' rnak:hl1g case set IO;ls a~ tie:e
prolesso .-Iook to JOI'" lit
$S-7OA, SpeectI Descrambler,'SCIImbler Kit: ,•••••••••• $39.95
CSS, Custom Ui\dIing Case nS Knob Set . . . . . •••. •. $105
$S-7OAWT, Fully Wired 5S-7OA wUhCase $19.9:5
AC12·5, 12 Volt DC Wall Plug Adapter " ••• , ••••••••••• $9.9:5

{)aIed phone~
rep8atef COOes. conlrol
COOes, anywhere 1OuCh

tones are used. yourTG·l wWl decode and stOle any nurri>er d
hears. As~ hook-opto Mr'f ralia speaker 01' phone lile IS au
1hal is l'8lP"ed. and sn::e the TG-I uses a central oIfi:e (pJo1IiIy

=~~I~~~~~ l~~~
ye¥S . M!tI will..,~ Lmed oil. and ¥I 8diOil LEO ci5pIay
aIows you 10 sact I'folJ}'l anywhere i'Il lEl flOl y. To ITIlN ~ easy
10 pdI c..c ruTtIerS and codes, a clash is insef1ed bef¥o een any
group rx set 01~ trlal werl decoded morl tIan 2 seconds
apart. The TG-I II.IIS Irom any 1 to 15 vol DC powet SOUfCI and
isboIh voltage regulated and crystal controlled tor the ultimate 11
stabiht)', For stand·alone use add 01.1" malchllYJ case set tor a
c~an, protessionatly firIished project. Weha~e a TG- I conoected
up here at the Rarrsey lar;tory on !he FM radio. ~'s !lll 1O see \he
pIvle I'U1tlers Ihal are eiaIed on the nol_'lI radio shawl
AId'D.ql fle TG-I leQUl'es less 1han an ~ln"9 II asserrtlle
(n • Ul IO lutI. lOO!). we 01* .., TG· l Uy wed and tested
irI makJ _g case 10" a special price.
TG-l, Tone GtJbtler KiI , ._•. ...... ... . . •.. . ... . .... $99.9:5
CTQIl, ,,. ,,, ca,, set '" T~1" $l l~
TG-1WT, fullv'Wi red Tone Glabbef with Case ••• ' ••,•,$149.95
ACI2-5, 12 VOlt DC wall Plug Adaptee- "" " , . , . , ., •••• 19.95

AInJy professional
trequel1CY synthe·

siZ ed FM Stereo
n flSll'i lfet station irI
(q easy 10 use,........""'"lklsl ra60 stalicn
req.oire awIOe
equipmenl radllO'-'=========:...J tocI allhe lea!I.I"es

we've packed into lila FM·IOO. 5eIfr~ &a$Iy with \he
U~ Ireq butIons and the biQ LEDQgilal display. PM
\hef,'s input low pass fi ltering IlIat gives great soo..o:l no rrener
what lilasource (no rroreSQ'JIlais or swishing souflds lrom cheap
CDpayer inpJ\sll Peak Imlers tor malirru'n 'j)ltlCtI' in 'fOlI
au::lio • ....,1hOIJ over IIrXUatJon, LED~aph~ers tor easy
sel\I"Ig of ilUIio 1e¥e1s anda tOll.... filler we. mke and n Ie¥Il
~ Cluthes.~, .ICIwlln ateges hl fle Al- IOO
II be lie iI"IS\II'eI" 10 VIeWt~ needs, you " 100. Noone
oIl8Q allIese IeaUes at hs pncel ~ rQ.Oes sharp Iooki'Ig
metal cabi'leI. whip anrema and 120 ¥OIl N:;. adapl• . Also II.IIS
onl2vo1s OC.

W, also offer a /WJh power ,.qJOf/ versiorl 01 /tie FIrf- 100 thiJl's
tuJIy assembied,.;t!l one waif 01 RFpower, !CI111I/es 01 program
coverage. The e.qJOf/ version can oo/y be sh/w8d outside the
USA. rx ltiI/In /tie US illJCCOfTf>IJrWd byasigned statement thiJt
/tie ant ..be expMed.
fY.100, Pfolessionll AI Stereo TIWIIinef K~ ••. •••. $299.95
Af.100WT, flI1y Wifed~h Powe- f1I.IOO•••••••••• •5429.9:5

5I4Ier S1allle, cW1 he. nol alIeded by l8tll'efakn, melaI or
rcu belay! Frequency is seI bya etyS1al in lhe 2 metef Ham
band ot 146.S35 MHz. easly picked 141 on any scarnef '00 01'
2 meter rig , Changing Itle crystal10 pul trequency anYNhefe in
the 140 10 160 MI-{z ranQIH:rystals cost ani)' five or ~ l dollars
$eosiWe e1edrel condensor n1ke picks 141 whi$pIlfs arl'fWhere
in a IOO'Il and ransrnl 141 10 1/4 mla. Pow9fed by3 volt l.«tQn
01' pat 0/ watdlbalTenes w!lCh are inct.I:led, Uses h latest in
sur sutace mou:t pa1S and we e¥eO rcule a lew eO-as 11
case you sneeze and loose aI*I!
fM.6, ClysUiI Controlled AI wto eless KiQ KK •••••••••$39.95
fII.6WT Fuly Wired FlI-6 •••••• ••••••••• •••• •••• •. 169.95

Call for our Free Catalog!

Wtrtfs smaIesl FMransmner. Size 01 a sugar cube llJses
SMT(Surface Mwnt T~l deviCeS and rrn elect81 con
denser nJcrophooe. e~en Itle banery is irclOOed. We give you
lwQ corrpete sets 01 SMT parts to alow 101' any errors 01'
rnshaps-tluild l\ carehly and you've got elta SMTparts to
buid ardler! Al.dio QOaliIy;WI pO.-\4I is lIlbeIievable, ms·
IllISsiOI'l r.I"Ijle 141 tl300 teet. U'Iabl8IO~e inSl¥datd
Ft.l b¥d 88 10108 t.IHZ- 1fGw 13.~ 11'411.
Flf.5 Miao AI WVe'm tie Kit ••••••••••••••• ••••• $19.95

Add some serious lTIJSde 10 JIY signal, booSl powel' up to 1
wanover a Ifequenc;y rarge ol loo KHz to C1Ver 1000 MHz'
Use as a lab~ kr" SiI7I3I generaun. pkJs ma'Iy" beql users
en1lIOJ tie LPA·l 10 boosl .. power olltw FU Stereo ....
1TIII:Iers, prowiclrg facio serw.:e 1'o1lujl0Wl erere 10M!.~
recp.nt 1210 15 YOIs OC II 25OrrA. ~ ol38dB ;110 LlHz.
10 dB a1 1000 UHz.. Fe. aiU, proIessionaIy Iioisloed b:iIl. add
!he opionat rr..Uilg case set.
LPA-1, Power Booster Amphrlef K~ ••• •••••••••• •• •••139.95
ClPA, IAalch lng Case set tor lPA·1 Kit. ••••••••••••••$1 ~.95
LPA-IWI, Fully Wired LPA-1 w~h Case ••••• ••••• •••, , $99.95

MoOPIIXi!$S(lr tor*oIed ItT NSJ Ireq
1)'09'..1111 9~ DIP $'AChes. no cHl.~ S9IaI is rod!
SC6Cl 0'1" tme -1USl 1N fie COl i" ""c:iaI SlalJOn5. AlOo q.liliIy
IS e.«:ellerC. COOIlllCllO lI1e WIe 0Ulp.( ol-,CO player. tape
Oed! or rrikl rriler ¥d yCIU',. on-1he-ai. Foreign~ wi
appreoale the h9l p(:Mel' OUI~ capabity 01 !he FU·25; IT\iJly
<:aribbean talks usea$ingie FM·25 to CO¥fl( the wholeisland!
New. il11ll'O'Ioo. cleanancf hum-free nnl on either 12 VDC or
120VAC. Kit comes~Ill withcase set, whip anleMa. 120
VI-(. power adapIer - easy (roll evet"ing~y.

fM.25, S AI Slefeo Transmitlef Kit ••• •••••$129.95

AIcwer cost alternative 10 lIlJ' high pedorrerce r ansrrillers.
0Ifl!fS~ value, lIIabIe OW. lie 88-108 104Hz FI,l bm¥'casl

bW.1*"Y of power ;nI cu IIIiIJllaI goes do I1eal delM CU
DI;I aspects 01 nemas.~ ra'lge ¥Jd Ile FCC nJes
nl ff9h"n5. COl . ....15 10 IInf cassene dedi.. CO player Of
nixer an:! you',.~... )'OU'I be amazed allhe ellCeplional
ado qu'h!y! /\lIS on iIIemal9V banery Of e~lemal power from
5 10 15 VOC, or opciooal l20 VAC adaDter. Add lU matching
case and whip antenna set for a ree (nshed look.
FY.l0A,Tm13ble FM Slefeo Transmitter Kit. ••• ••• •••••$34.95
CAl, lIalching Case and Antenna Sel. •••.•••. . . .• ••• $14.95
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From the Ham Shack

Mike Grfmcs KS\ILG. It is
ra re thaI an author can write about
complex concepts using s imple.
understandable terms and be in
teresting wi tho ut ta lk in g down
to the reade r. Such is the case
with Peter S tark and his series
o f a rt icles, "Communicat ions
Simpl ified : '

I would l ike you to know how
much I am enjoying the series and
his approac h. I have covered the
l ite rat ure for many years . and
even though I am not a beginner.
this series has been one o f rbe best
and well-written I bavc ever e n
cou ntered. Th e illust rat ions and
ana logies suppo rt the ideas ex
rrcmcly well ; a nd , a ltho ug h I
know the subject. it held my at
tcmion . was not boring. and ex
pa nded my unde rstand ing . li e
must be an excellent teacher at the
community college!

Thanks for an interest ing set of
artides. I hope there will be more.

despite 111.\' IIIlmy .UfKge.sriOllS in

past editorials , t tamfests have
hardiy changed since my first
IWl/lfeSI i ll IY3X, Dill' 1II0ff' Ihing:
III the ulll/osl flO years 1' 1'1' han

till ARRL member I can 'I recall (J

time when the members were paid
(Illy anennon, Mo.51 of the ARRL
directors tvr known hart' held
the members in contempt C1 .f !JJeep.

Yrm have a 101nl/lre d 01l1 11.5 a prr~

,1/1('c/il'e /I1l' II//"JI'r Ihey have /0 \I'IX).

Olll'e they lUll-c your mOlley. you're
Im'ryour d out(IV/ice).Ptease (('melll

IN'r rllllt the ARRL isprinlljrify CI 111/(1
timillion-dollu r pll bl; Jh illK
business ... \\ tl,Hlf' .

Ruht'rt W h itl' nus I read the
" BioeJeetrof ier" artid e. wh ich
o lle of my re fe rra l pa t ie nt s
I:l rou gh t to me. with greal inte r
est. l ie wa!'. re ferred hy Pau l Ke} s
DOS . who b undoubtedly the
wo rld -s foremost infectious d is
ease cxpert in the denIal fie ld.
Unfortuna tel y. tooth dccay and
gum d iseases have heen treated.
and {."mtinue tll be trea ted, prima
ri ly as non-infec tious di sca!>Cs . In
other words. dent istry targets fi ",
ing the damage. not find ing the
causes, wh ich arc speci f ic mi
c rohe s, fung i. pro to /,oa n s ...
mayhc even virus es. I'd like 10

get a Bioelec tm fie r so I can nc
g in to furthe r my research wilh
electr ical current therapy. m

Ro)" Pollitt KD ·U IC . Wayne.
your ed itorial in the A ugust is
sue was dead -on and hi ghl y ap
propriate for amateur rad io circa
1996. The A t la nta uum test.
f r o m wha t yo u d e sc ribed .
so unds lik e just an other proo f o f
the im pendi ng dem ise o f o ur
hobby. The signs are all around:
(1) No real participa tion o r in
te rest by anyone under the age
o f 30. (2) No act ivi ty on th e
non -phone po rt ion o f the lo w
bands (16 0m thro ug h 4 0 m).
75% of the 24 -hou r d ay, (3)

C lub act ivity in rncst areas is
ei ther dull o r non-e xistent . (4)
C liq ues and good-o l"-boy net
wo rks o n VII F·F.\!. (5 ) T he can
cellat ion of the Novice Round up
due to a lad ortme rest. (6) The

tra ns for ma tio n o f ham rad io
into C O.

I haw not attended a hamfest
s ince 1992 because I' ve heard
noth ing hut complai nts about
bamfcsts from other hams since
19!i5, and th e complaints keep
ge tt ing s tronge r and more de 
ta iled . Why should J drive miles
ami spe nd mo ney o n a mo te l
roo m. only to find a hamfcst s imi
lar to the o ne you described in
Atl anta? Harn radio community,

wake up-s-the end is near, unless
we do something to turn the situ
ation around .

Some suggest ions: Make sure
your local and sl'hoo l l ibraries arc
well stocked with ham maga/jnes
and hooks (a gOOl1 club project) ,
Find an acti\'e local c lub and jo in
ii, If there isn't any, !>ta rt one , Get

on the air and do somclhing more
than rag -che w. S tart ~e nd i ng

Q SLs for yo ur new contacts. And
joi n the ARRL. Sure. the League
has done sOllie st upid things, bUl

how can you influe nce the m if
you arc on the outside Jool. ing in?
Jo in and make yo ur \'iewpoints
heard.

ThoW' are Jome gO(lcf ilfem for
tllTroclinK I/el l '("(11I/ers, hili/hm i .I'1l 'I

Xoillg to mllke hamje.us 11101"1' j im.

/la/1/f e51cO/llmi l1eesare r llllllillK on

e"'fI'Y whell il cOlI/es to idea ,f .

euetlent 7" reports (1/1 this in

cred ible report 0 11 euraterresmat
contact, t muy add this /(l illY list

of books you 're crazy IfYOll t fOIl 'I

re f/ d . This is part of my fai rly

f ruitless effort to get people 10

become better educated ... " l'Iylle .
code ! I am never going to walk
around with a key in my pocket.
or report an accide nt with a key.
With so mu ch to learn . I prefer to
u sc my t ime lea rnin g theory.
thank you. I stil l enjoy turr nng on
my Yacsu on 20m to listen. and
would enjoy gett ing on if I could.

Two points, Mike . 0 11 1' , as I

explained ill my editorial . the ii
cenw statistics tell us loud and
cteur 11/(/ / no-code Teens are not
upgrading , There nos been an
enormouv growth in the Tech

ranks, and no change inthe Gen
era! growth, Second. if yoII have
reached (/ code plateuu thut 's
proof p os it i ve that ~'Oll have IWI

been pd\'i/IX unv attention to my

editorials , " ' th 111\' code learning
sntem there is no 1\'011, 110 p fa 

It'(lII, Ytm and lel/ .f of thous ands
of Tecla are being frustrated by
Iryi l1X 10 {e(/ I"/I code the ARRL \1'(/)'

(and mOJt other code courses
roo'. where you start slow and

zradualty speed lip . Thm is a ter
rible 'l"ln to I n ' and lea rn the. .
code . 111 a few hours, utmost any
l lllt' call COp ." code a t 20 11'1'111 .

Forcillg you to team the emil' is
the: ham radio form oflw~;ng , like

being paddled 10 join (/ college
f ratemuv. /I. /lI I.jor many. it's al

most as pll inj itl ... lVa)'lIe .

LETTERS

Mike Woolard K E"'~1T 1\I 1

nAJ ' "'\I. I must say Ihil l I look
forward to gcutng your magazine
in the mail C\'(' I)' month. second
only 10 my paycheck. After read
ing yourvwclcomc Newcomers"
column in January, I' m sure that

the majority of the Tcchs shown
in your graph felt put down !
Please stop call ing us C Bers. w e
have as much ambition. inte rest.
and learn ing. ability as the next
guy. I am no w in my ...Gs. and a
respec table GS-1 2 with the gov
cm ment as an Equipment Special
ist. Wh ile J respect the skill and
tale nt req uired in bet h golf and
code. and sec the enjoyme nt o f
fered in both. for me and others
they're about as interesting as
watch ing mud dry! Do n", lake me
wro ng. I'm not knocking eithcr
one, they' re just nol appeal ing to
everyone. Back in 1976 1got sick
of CB hilt inte rested in elec tron
ics. I b ought a used holm rig. hook.
code tape . and .....enr for it. In a
short time I was read}' to ace the
written test. hut I had trou ble with
the code, Eventually I sold e very
thing. In 1990 I heard that the
cod e re q u ire m e nt had bcc n
dropped for the Tech license and
there was a world of things I could
ge t into-like packet, satellues.
etc, In 1991 I took my no-code

Tee h exam in Savannah. My son Pet e r Be r gm an S O OL X .
(the n 15) follcwed suit. prompt- T hanh for the t ip about cayenne
ing my ..... ife to get he r l iceme as pe pper. I don' t know wh at else it
well . Mean while . I prac ticed the does for me. hut it sure hel ps wil h
code. pa ssed my writte n Ge ne ral my sinus prohlems.
e xam. practiced the code. learne d f m gett ing tired of the .....hi n-
my Ad \anced material. and prolc- ing ahout the COlle- Like you've
t iced the code ! I know e \'ery f>:lid man)' times. it isn ' t that tough
!>quare inl'h o f the 10 wpm wal l. to learn if you reall y wa nt to .
r erhap!'. my trouble is ,.. I nn er Unlike theory. cooe d a!>sc!> can
intend 10 usc code. I don' t know; coach you, hut yo u ha\'e 10 lea rn
it's just a means to an end for me, it yonrself. ~fy higgest thing right
a lld a s ill y o ne . N ow I'm in now is coac hing my six-year-old
Viiseck. Germany. and "Ofk right da ug hter for the Novice licket .
ac ross from the MA RS sta tion, She nearly made the wrinen on
whe re I thoug ht I would find a her first try ! As a resu lt. two o f
fe ..... hams, These young men do my junior ops and my X YL are
e"eT),thing: packet. sate ll ites. HE .....orking on il.
digi-pil·tures, and ha \'e so me real Uaw yo u read Tem ple ' s Si r i u,f

nice equ ipment. Vel, I ha \o'en' t met My.I"Tery? II's the most scholarly
o ne pe rson t he re so far who hoo " I' ve sCt: rl in the anomalous
knows code or whal the ARRL is ~ knowledge fie ld.
I want to le..rn theory. application. Ye.f , 1 hm'e the reml)le boo k .
fundamentah , and the Ii" e. notthe rl'e a l.w :>eell a cv up le vf
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Electronics
Book Club'"

$4.95FOR
ONLY

WHE N
YOU
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5 BOOKS

0156117$19.95-.

--~---

0350781·XX $.u.95
Countcs2/Hordcol'er

;

sam500 $19.95
r-,""",CO~UI'llS as 2

00523&7 $28.95
l1a'xove'

llJ23&IX-QX $1 19.50
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,
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015676X-XX $69.m
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,nl) Rl~~lir '
lIallllfuHJk

~

AMATEUR
RADIO
~1iI

a:m619-XXX $50.00
Coun'3 c:s3l fIDrocover

The leading source of Information for electronics hobb sts for over 30 yearsl
l

587t1797 $1f.95

, ' I : , ,,
If you select 0 bo oK thot coun ts as 2 coeces. "..,1& ttl ", booK number n one box ond XX n the next,

If you!lWlct 0 bod: hat CCU1tsas 3 cholcel ,wrrte the bod: runber n ooe bO~ and XXX n fl. ......xt l\t,oQ boxes

Address /A+Jt . ·· _
""'""-------- ----- - - - - - -

Clty /State _
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= ElectronIcs
_Book Club·

A DIvision 01 The~ CctI'¥'CIlIeS, P 0 , Box 549, Blacklicl< . OH 43OO<1J1018
YES_ Please send me the books Isted below. billi~ me just $4.95 plJs shIppr,g/hcndli'lg a tox.
Enroll me as a mEtmbef of the Ele-cflonlc$ Book ClUb occordrng tothe tEKJT15 6I..tWled in1tl5 od
It rce screrec. I may return the books WlttIn 10 0CI'y'S WIthout Obligofion and have my mem
berstllp cancelled

WPHONE: 1·614·759·3666
(8:30 o.m to 5:00 p ,rn. EST Mondcy-f-tiday)

As a member of the
ELECTRONICS BOOK CLUB•• •
you'. enjoy r6cel\llng Club bJUel ,r\l. e very 3-4
weel\$ cootanlOO e xclTll'\Q o11ers on th e laTest
booes 11 the 1Ield at wvng$ of up 10 ~ ot! the
regula plblsr..eo prICe$. II you WO"If me "-'On
~ectIOn. do nollTlg O"Id IT ...... be rowed
aAomQl,catv_If VOtJ ""'7l1 (Tlolher book. or no
bc:lok at est.si~ relum !tie reply tcern tc w by the
date eecoec. You " have 01 Ie<:»' 10 dovS t o
ceeee. ~ you e ver receive a book YOU ocnt wm l
d .H:t to late d el,very o t thl:! bullet in. you em return
il at Q UI' exc erae . YOI$ only obligation is to pu,
cf1ol,eo 3 more books dUl'I'lg the ned 12 monlhs.
atre r .....n1Ch you may co-eer your~lbefSt,.::l ot
Q'lV hme And you" be ellQde fof FREE BOOkS
Itvougtl our 8oI"us Booll F'log<:nl

~ FAX: 1-614·759·3749
(24 hous a day, 7 days a week)
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Toby Metz KB7UIM named
1996 "Young Ham of the Year"

Isn't that just the DEARest
thingL:.? _

D.E.A. R.S., Disney Emergency Amateur Radio
Service, marks its 25th anniversary of public ser
vice this year. Does everybody have to transmit
using the Mickey VOIce? m

Toby to a week at scececemc-acntsvme. and 'Nill
present him with a variety 01CO products. NewsJine
will provide Adam with a commemorative plaque at
the award ceremony.

Both corporate underwriters of the "Newsline
Young Ham of the Year Award" are world leaders in
their respective areas of amateur radio product
support. Yaesu U.S.A. Corporation is a trailblazer
in the design, manulacture and distribulion 01 high
quality amateur and commercial two-way radio
equipment. CO MagaZine is published by CO
Communications, Inc.

On learning of the selection 01 Toby Metz as this
year's winner, Kevin Karamanos WD6DI H. vaesu's
Amateur Radio National Sales Manager. released
a statement congratulating him.

Karamanos said: 'veesu is pleased 10 see so
many fine young people nominated lor this award
and who have become SO deeply involved with
Amateur Radio. This is the primary reason that we
support this award program. To us, Toby Mell is an
excell ent example of todev'e American youth
and we join with all of the nation's radio amateurs.
young and old. in commending him on his great
public service and other achievements at such a
yaung age."

ca Publisher RiChard Ross K2MGA agreed with
nominator RiCh Dees thaITobysets a good example
lor American youth: •Any time you worry about the
youth of this country. and the kids with problems
who are so often in the news," Ross commented,
''you can look at kids like Toby and take heart. The
kids in trouble are not typical. And while Toby is not
typical, ei ther. you realize thatlhere are many more
young people out mere whoare likeToby than nose
whoarelike the kids in trouble. They are tomorrow's
mainstream and tomorrow's leaders."

TheAma/eur Radio Newslineis the premiere on
the-air news and information service to the world
wide ham radio community. The Newsline ·Young
Ham of the Year" award program, (formerly the
Wes/link Report "Young Ham of the Year") now en
tering its second decade, is presented annually to
a licensed radio amateur who is 18years of age or
younger and who has providedoutstanding service
to the nation, his community or the tenement ot
the state of the art In communications through me
amateur radio hobby/service.

Past recipients al tha·Young Ham"awardinclude
Shawn Alan Wakefield WK5P. of Bartlesville, Okla·
homa (1 986); David Rosenman KA9PMK. of
Muncie, Indiana (1987); Jonathan Binstock NKJO,
01 Potomac. Maryland (1988); Erin McGinnis
KAOWTE. of Topeka, Kansas (1989); Mary A1estra
KB2IGG, 01Staten Island, New York (1990); Rich
ard S, "Samm( Garrett AAOCA. 0151. Louis. MIS
souri (1991); and Angela "Angie" Fischer KBOHXY,
also of St. Louis (1992); Kevin Boudreaux N5XMH,
of New Orleans, l ouisiana (1993): Allison Deneen
Zenwoch KD4CKP, 01 louisville, Kentucky (1994);
and Adam Weyhaupt N9MEZ 01 Alton, Illinois(1995).

TNX to Bill Pasternak WA6ITF.

Post in Meridian Idaho and spent over a year host
ing an on-air discussion group known as the ' Dis
covery Net." Toby presided over this gathering until
a lew nights belore he departed Idaho late this
spring. At its peak. Toby's "Discovery Ner had al
most three dozen ham radio operators taking part.

New to southern California. and now a student
at Agoura Hills High School, Toby says that two of
ms priorit ies are joining another ham radio club simi
lar to the one he enjoyed in Boise and to become
an Explorer Scout.

"Now I am interested in the adventure aspect [of
scoutingl . I want to do high-adventure tamping,
so-maehikes, ratting. and those kinds of things."

Toby Metz was nominaled by Rich Dees
(AA7WG) of Meridian, Idaho. pees. who helped
bring Toby into the exciting world of Amateur Ra
dio. describes his young protege as a born leader.

"Toby Metz KB7UIM epitomizeswhat young folks
need to be like today. He is a hardworking young
man and one 01his goals is to make a difference.
He took on a project aimed at making a difference
[in these peoples' lives] and he did: says Oees.

Dees adds that TOby contll1ues to want to make
a difference in the world: .... and I think that young
people need that as a role model."

Metz will receive his award on August 17th at
the Huntsville (Al) Hamfest Grand Banquet, The
presentat ion of the award as a regular feature 01
th is prestigious amateur radio ccoventcn has been
made possible through the generosity and kindness
01 the Huntsville Hamlest Planning Committee and
its chairman, Scotty Neustadter N4PYD.

Making the presentation will be Newsline pro
ducer Bill Pasternak WA61TF and Judging Commit
tee chairman Larry Zettwoch KR4I F, along with
representatives of Yaesu USA Corporation and CQ
Magazine. These two companies are the corporate
underwriters 01the "Young Ham01 the Year" award.
They 'Nill be joreo by three lormer award winners:
Kevin Boudreaux N5XMH (1993). Allison ZeltwOCh
K04CKP (1994), and Adam Weyhaupt N9MEZ
(1995).

As ·Young Ham of the Year," Metz will receive
(courtesy of Yaesu USA) an expense-palo trip to
the 1996 Huntsville Hamlest along with a gift of
Yaesu ham radio equipment. CO Magazinewill treat

••

(Saugus CAl Toby Metz. a te-vear-oio amateur
radio operator from Meridian, Idaho and Agoura
Hills, California, has been named the 1996 ·Young
Hamof the Year," according to AwardAdministrator
Bill Pasternak WA6ITF. The award is jointly spon
sored by Pasternak's Saugus, California-based
Amateur Radio Newsline. Yaesu USA Corporation
01 Cerritos. California , and CO Magazine of
Hicksville, New York.

Metz, whose ham radio callsign is KB7UIM, re
cently moved to California Irom Idaho. He was se·
iectec based on his worll with introducing amateur
radio to the deaf in the community of Boise, Idaho.
Toby explained that his involvement with the deaf
came as the result of a scouling project that quickly
became a public service.

-t knew I needed an Eagle Protect. so I began
brainstorming with my friend Rich Dees (AA7WG)
on how I could bring the handicapped into this pic,
ture while also using ham radio. We began talking
about the possible ways that the deaf might use
ham radio and realized that it would be natural for
them to use packet radio."

Toby decided to sta rt a ham radio training class
for the deal. He enlisted the help of a woman from
his church whO worked with oeat people in Boise.
Through Toby's perseverance and her assistance.
a small but enthusiastic training class came into
being. Metz says that it was a class that quickly
grew.

"We started off with three people but the class
became larger when fami ly members decided 10
come as well. ..(one student) even learned code
using a device that converts soundto vibration that
you can feet with your fingers,"

Toby Metz's Eagle Scout project drew praise
from the handiCapped community in Boise. It also
brought Toby to national prominence when he was
asked to write up the project for last November's
73 magazine,

In addition to his work with the deaf, Toby as
sisted in the creation of a Ham Radio ExplOrer Scout

QRN .
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Kit Building Is Fun...And Saves Money

• ~C
-.- ~.- . - --

-- . - .

DUAL BAND SWR/RF WATTMETER
Connectors for both HF and VHF let you leave meier in line wi lh BOTH
rigs. Fronl ponel switch~ HF and 2
meters. Measure power or SWR on 20 or 200
wotI ranges. 1.8-30 MHz and 14.4·1 48 MHz.
1202 kil $49·
1202A foctory auembled $74·

4 ·BAND RECEIVER ONLY $24
This Regen bectsjhe pants off those favorite
3·tube radios of the 195Os. Covers 49 and
31 meter SWbonds, 40 and 20 meter hom
bonds plus 12·15 MHz. Includes Fronl
ponel. Dress it up with your own case cod
knobs. Push button bandswiteh, Main 'lUning,
Regen control, YOIume, on-off switch. You provide
DC, stereo phones or speckers. Popular group project!
1054 $24· Buy 5 for S110

9 -BAND SWL RECEIVER
Modernized · fi rsl rodio kit" classic. 5 transistor,
3 IC design, electronic bandswitch. Tune both
AM. broadcast end SSB/CW from 1.8·22 MHz.
Has !\r\oin and Fine tuning, Regen, RF gain,
Volume. P~' oudio to built·in speaker, your
own speaker or stereo phones. Use 8 C cells Of'

ext. 12 VDC.
1253.._ $59·

SOLVE HOT CHASSIS PROBLfMS
Annoying RFI/TV1 and hoI chassis problems are
often caused by lock of proper ground. wnile not
o substitu te for rodicls 01' good grounding, N.odeI
1251 provides "tuned counlefp:>isew to satisry the
tronsmitter.
1251 $49·2 MnER FM TRANSCEIVER

Building 0 sophir.ticoted microprocessor controlled rig is easy with our
step-by-step o5i1efTlblv manual. You build in $eCfions and !hen make
progress tests olong the woy. Added benefit is the knowledQe to mointoin
it yourself for yoors to come. Only test equipment requiredis a YOM.
• Encoder Iv.nes 143.5-1 .48.5 in 5 KHz steps (or 2.5 KHz)
• 15 memcnes store repecter offset ood suboudible tones
• Stores non·standard ~it (CAP, MARS)
• 8uik-in suboudible lone encoder
• Instantaneous pin diode T/R

switching
• Pocket ready with rear ponel

DIN connector (1200 baud)
• Lmge LED readout
• Build il now 5 or 30 walls, or

upgrade to 30 walls [cter
• Complete enclosure, mike ond mob....

brocket included
1220 5 watts ovI $195·
1222 30 wotI module S64.

6 MnER FM TRANSCEIVER
Same features os 2 meter model. Coven 51 .095-54. I MHz.
1260 5 walls oul $195·

(sorry, FCC rules forbid sales of odd-on power omp)

The T-Kit division of TEN -TEe is dedicated to putting the fun
bock into building. Ovr pledge is to design ki ts from the
ground up to be built by overage hams with simple lest
equipment. And best of a ll , kit build ing saves you
money...20, 30 even 40% over comparable factory buill
gear. Hove some fun and build your next pro ject!

A kit building tradition sta rted with the dawn of hom radio
in the 1920s, peaked in the 19605 and nearly vanished
when HEATHKIJTM discontinued hom products in the
19805. Many of you continue to encoorage us to revive the
tradition.

EXPLORE 6 MnERS FOR ONLY $9S
No need to buy 0 complete Iroosceiver to discover ~ hm of 6 meters.
l Kit offers two tronsver1er5 ta choose from. Model 1209 converts )'0'$
2 meier handheld 01' mobile rig to 6. All foolures and modes on your
2 meier rig immediately OYOilable on 6 lFM SS8 CW). Tune 144-148
MHz to wor!I. 5Q.54 MHz. Model 1208 converts any modem HF rig with
20 meters to 6. Tune 14-14.35 MHz to wor!I. 50-50.35 MHz.
• 5 walls max inpul delivers

8 walls oul
• Only 1.3wH, 7.25wW, 6.125'"D
• Simple hoolc.up, no mods needed

to most rigs
• Silent RF-sense PIN diode T/R

switching
1208 20 to 6 meter, kit $95·
1208A 20 10 6 meier, factory ossembled $159·
1209 2 to 6 meter, klt S95·
1209A 2 to 6 meter, foctory ossembled $159·

#ANY BAND# SSB/CW
RECEIVER

Industry's best buy using direct conversion.
~~gned SJ>f:'Ci~11y for hom bonds only. Better
audIO aod filtering than competition and we supply .
~ing 10 build it, or do tge iI, to AN'{ hom bond 160
10 meIer1. You provide DC, speaker Of' phones.
1056 $29·

GSRV ANTENNA KIT
Worle. 160-10 meters and WARC bands with 1 cntennc. We use Ihis
easy-to·build design for lest here 01 the factory. 102 ft. long, 80·10
meten and even 160 with some antenna tuners. You supply RGaXor RG·
58 from feedpoinl lo tuner lmust be 70 h. min.). We provide everything
else INCLUDING balun beads.
1225 $49·

CALL 1-423-453-7172 TODAY
to requesl free ca talog. Includes these kils and more budgel priced
projects for horns and SWLs.

2 MnER AMP
Eosy 10 build omp boosts your 1·5 woII HT to 20-35

woIIs for mobile or fixed operation . Includes "'~::~:-l]pointed case and heotsink. Cc-ers 144·148
MHz plus MARS/CAP. Fasl RF-sense T/R
switch. Build ei~r closs AB or C. BNC input,

~~:..~.~~~: $74·
12OOA.....foctory assembled $119·

'Pius shippi'lg & handling

'14.~r
~wri~"'01

Orden only 800-833·7373 T-Kit
FAX 423·428·4483 0 d ivi ~ion 01TEN·TEe , Inc.

9:00 O.m. .. 5:30 p.m. TEN-TEe 1 18~ ~Ily Porton Pkwy.
Mon.-Fr.. Eo~tem SevIervIlle TN 37862

O Co:ipyrVll l 995 '

E·Mail : 74130.212@CompuS8fV8.com



Ultimate Power!
Station powerfrom a dead UPS.

Paul Blum KF9GQ
1138 Card inal Lane

Green Bay WI 54313

"The crowbar can save any equipment hooked up from
destruction-especially your expensive radios!"

were N-channel power MOSFETs. with
very good current handl ing specs. These
transistors can be very useful, as they
are high gain, low "on" resistance (less
than 0.5 ohms) , and you can parallel
them directly withou t bulky current-

ba lanci ng resistors. It turned ou t I had
16 of all the same type. already
mounted on heat si nks .

1 was intrigued by the large power
transformer. In theory, the UPS takes
low-voltage, high-current DC,
switches it on and o ff to drive the
transformer primary. and the second
ary produces 120-voll AC. I wonde red
what voltage I would get if 1 reversed
the transformer and powered it with
120-voh AC, so I tried it and got 14
volts AC (rms)! From the size of the
secondary winding co nductors I could
see it wou ld handle a lot of curre nt.

A good estimate of the power han
dling capability of a power trans
former can be fo und in the power
supply chapter of the A RRL Hand
book. Measure the central core of the
transformer with a ruler and re fer to
the chart, which will give you a watt
rating for the transformer.

For those unfamiliar wi th UPS units.
they are used to power critical clec
tronics devices with J20· volt AC. If
the commercial power fails, the UPS
will provide power from batteries al
most instantaneously. Us ually they are
used to prov ide short-te rm power for
computers , providing power duri ng an
outage long enough for the computer
to do a "clean" shutdown. Th is pre
vents "crashes" and da ta loss .
Uninterruptlble Power Supplies come
in man y sizes and shapes , de pending
upon current duty and battery size .
Electronically, a UPS consists of a bat
tery ban k. a DC-to· AC inverter. and
the sens ing/switching c ircuitry. Some
also "condition" the AC power, remov
ing noise and RF, and also provide
surge protection .

I looked up the numbers on the
power transistors and found out they

Inside the UPS

quite a collection of pans to scavenge
inside one of these, and I especially
not iced a stout power tra nsformer. and
numerous power tran sistors mounted
on heat sinks. There were also four
6-volt ge l ce lls in good shape (yes !).

Pholo A. The completed "Ultimate Power. "
10 73 Amateur Radio Today -ocece-1996

O
ne of the main reasons I became
a ham is thai I love to build clec
Ironic gadgets. This hobby gives

me plenty of excuses 10 build things to
beuer equip my sta tion. Sometimes the
gadgets I build actually work. and oc
casionally I build something that turns
out belief than "store-bought."

Recently I was offe red a broken UPS
(Uninterruptible Power Supply ) for the
right price (free ). I gladly took it.
thinking of salvagi ng some parts and
that maybe the ge l ce lls we re OK (a
free ba ttery for my QRP rig!).

The uni t sat arou nd collec ting dust
for a while. until one day as I was
cleaning up the shop 1 not iced it and
decided to pop the cover off. There is
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MFJ·283, MFJ-285,
MFJ·285L, MFJ-285W.
MFJ-287 or MFJ-287L

$249 5

12/24 _ LCD aocks

3

' 109· MFJ-lOS8 '24·- MFJ-112
MFJ-10SB dual clock has sepa

rate UTC and local time displays.
Huge 5/S inch LC D digits are easy-to
-see. Brushed alumi num frame.

'IFJ·1 12 shows hour/minute!
second. day. month, date, year at any
Qlll on worldmap . Iz or zabccr
dis play. Daylight savi ng time feature.

VHFSWR/W_
MFJ· 1l 128
'299'

Covers
2 Meters
and 220 MHz. 30 and 300 Watt scales.
Relative field strength 1· 250 MHz.
SWR above 14 MHz. 4lf2X2 1/~x3 in.

Code Practice 0sciIatar
~ _ MFJ-557
____ '24"

M F'J -557 Del uxe Code Practice
Oscillator has a Morse key and
osci llator unit mounted together on a
heavy steel base so it stays put on your
table. Portable. c -volt battery or 110
VAC with MFJ-1305. $12.95.

Earphone jack for private practice,
tone and volume controls for a wide
range of sound . Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. S t/2X2 1/~x3 )/~ in.

MFJ Multiple DC Outlet
MFJ-11 18
'6 9"

USC' your rig's 12 VDC power
supply to power two HFNHF rigs and
six or more accessories with this MFJ
high current multiple DC outlet.

2 pairs o f 30 amp Scway binding
posts separatel y fused for rigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RF bypas
sed, 6 ft. of 8 guage power cable. See
free MFJ catalog for more DC outlets.

I";;'MFj-e:t~i:9J

MiniSaeaker/Mics .
These tiny-i\fPJ SpeahrlMics are so I

smalland so lightweightyou 'llf orgel
they're there - untilyou get a calL

Excellent audio from electret mic
dement and speaker. Has swiveling lape l
lpocket cl ip, P1T button with transmit
LED. earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x11/4X. 1/4 in.

Order MFJ.2ftSIMFJ .285L for Ie OM,
Yaesu, Alinco, Radio Shac k and Standard;
MFJ ·287IMFJ·287L for Kenwood; MFJ·283 I. Gmnedorolso
for split plug Alinco; MFJ ·28SW for IC-W2A. (III(li/Db/e. order L modd.

MFJ·284 or
MFJ-21l6

$2 4 9 5

CompactSpeaker/Mics
Here's a Compact Sproken'Mk thatfils
romforlobly in yow hand and has a full
size speakerfor crystal clear audio.

No need to remove your handheld from
your belt to talk or monitor calls. Clip it near
your ears so you can easily hear every call
with the volume turned down.

Ffrst- rate electret mic element and fu ll
size speaker gives superb audio on transmit
and recteve. Earphone j ack. PTT, light .
weight retractable cord. G ray . 11/4x2x) in.

M ..'J · 284 fits Icom. Yaesu. Radio Shack.
Standard; MFJ·286 fits Kenwood.

MFJArtiflcial RFGround MFJ Coax _ Swit......
MFJ·931 ~
'79"

Crea tes
artifical RF '3 0·· MFJ·1701 '21·· MF · 17028 '5 9" MFJ· 1704
ground that eliminates or reduces RF Selec t any of several ante nnas from you r operating desk with these
hot spots. RFfeedback, TVIIRFI: weak MFJ C~)3X Switches . The~ feature mounting ho le~ ~nd automatic
signals caused by poor RF grou ndi ng. ground~ng of unused tenmnal~ .. One year uncC!ndltlOnal guarantee .

G reatly improves your signal if 1\IFJ-1701 . $39.95. 6 posinon an tenn a SWitch. 5,0 -239 connec tors.
you're using a random wire or lo ngwire 50-75 ohm load s. 2 KW PEP, I.I;::W CWo IOx3xl ih m. DC·60 MHz.
antenna with an ineffective ground. 1\IFJ· 1702B, $2 1 .~5 . 2 posurons plus new Ce";ter Ground. 2.5 KW

Electrically places a faraway RF PEP, I KW CW; Insertion loss below .2 dB . 50 dB isolation at 450 MHz.
ground directly at you r rig by nmmg 50 ohm. 3x2x2 m. MFJ-J702.B.N. $3/;95, N.conne~lO~~, D~-J . J GHz.
out reactance of connecting wire. MFJ·17OJ, $59.95. 4 posmon cavity SWitch With lightning/surge
20 Meter CW Transceiver protect ion. Center ground. 2.5 KW PEP. I KW cwo 50 dB isolation at

500 MH z. 50 ohm. 6 1/4X41/~X l l/~ in. MFJ-J704N. $69.95, N connectors.
M H -9U2U _ . Dry Dummv Loads far HFIYHF/UHF"""",
'Isr- ,;i <J ' ~O... MFJ has a full line of dummy

T hrow this J. . • loads to suit your needs. Use for
tin)'MFJ 20 Meter tuning to reduce needless (and
CW Transceiver in a comer of you r illegal) QRM and save J our finals.
briefcase and enjoy DXing and l\IFJ -260C. $29.9~ . VHFIHF. '20" MFJ·26OC ' 5 09- MFJ-264
ragchewing wherever you go. You get Air cooled. non-inductive 50 ohm resistor. .
a high performance superhet rece iver. 50-239 connector. 300 Watts for 30 seconds, derating curve. SWR less
crystal filter, RIT. AGC. vernier tuning, than 1.3:1 to 30 MHz. 1.5:1 to 650 MHz. 2 1/u2 1hx7 in. MFJ-26OCN,
side tone, speaker, up to 5 watts ou tput, $34.95, N connectors.
semi/full break-in, much more. Free MFJ·264. $59,95. Versatile UHFNHFIHF L5 KW load. Low SWR
manual. SeefTee MFJ catalog for 40. 10650 MHz. usable to 750 MHz. 100 watts/lu minutes, 1500 watts/I O
30, 17, 15 Meter versions, keyer, audio seconds. SWR is 1.1:1 to 30 MHz, below 1.3: I to 650 MHz. 3x3x7 in.
filler. power pack. tuner. antennas. MFJ-264N. $69.95. N COIIlU'(·tm: MFJ-5803, $4.95, 3 ft. coax/ PL-259.

__ Super Ad!"" Ante,!''-'" MFJ Low Pass fiIteto MFJ lcanblc Paddles
\\Ortd RadIO n Handbook says SUP;!;ress 'IFJ Del uxe Iambic

'IF! 1024 · "first .~ ............,,1.. ~FJ-704 . MFJ-564
• . " I S a h .~ ra e easy-....... "I-~ TVI. R, ' 3 9" Paddles feature a full
ecuve antcnna..:qUlet...exa:llent dynarruc telephone and range of '49"
range...good gam... low norse...brool;l w other interference by adjustmen ts
frequency C?vcrage... excellent ch oice. reduc ing unwanted in tension

. Mou.nt It oU[d~rs awa~ from el.e~ · harmonics going to and con ract
tncal no!se for maximum Signal, muu- your antenna. spacing.
mum nmse. Cove rs 50 KH~ - 30 MHz. 9 po les, MFJ's exclusive Tejton~ sel f-adjusting

Receives strong, clear Signals from Dielectric Technology'" nylon and steel needle bearings,
allover the w~rld . 20 dB capacitors. hi-Q inductors, ground contact points that almost never
attenuator, ga!n control. plane shielding, RF tight cabinet need cleaning. precision machined
ON ~ED. SWitch two . gives excellent TVU RR frame and non-skid feet on heavy
receivers and au:< . or active protection. Full legal power chrome base . For all electronic CW
antenn~. 6x3x5.10. Remote I.S.30 Mllz. Mounting tabs. keyers.
has 54 inch Whip, 50 ft. Full Color FAX MFJ/BencherKr

coax. 3x2x4 m. 12
VDC or llO VAC with Use your MFJ·1214PC T he best of all CW wor ds ··a

MFJ-13 12, $12.95 . comput.er and '140·' comr act MFJ Keyer that MI'J·422C
~120.' MFJ-1024 tra n ~celve:r 10 "" _ fits righ t on the Bencher ' 134.-
~-...Neeclie SWR Meter receive. display • Q:....~.• • ; iambic p~ddle !
~ and transmit . .!." . Iambic

MFJ·R158 bri!liantft!!l color news photos keying, speed
'609- and incredible WeFAX weather (S-50 wpm).
r~akl maps with all 16 gray level s. Also we ight. tone . volume controls.

average Cross- receivestransmit RrrY, ASCII Auromanc keyer or semi-automatic Nearest Dealer/Ordrrs: soo.647· 1800
Needle SWR! and CWO C bug")ltune mode. RF proof. Tech nica l Help: 800-647-TF:C H (8324)
Wattmeter. Shows SWR. forward! Animate weather maps. 41/llX2skx51h in. ' 1ytar IIl1cfllItlitioltn! auaranlrf" JOday. money back
reflected power in 2000/500 & 200/50 Disp lay 10 global pict ures M FJ-422CX, $79.95, keyer guarantee (less sIh~.on ~rs fromMFJ • F~ cata~
watt ranges; I .S·6{) MHz. simultaneously, Zoom anypart of only for mounting on your Bencher MF.~~x{J'{1I~~~fla~~~~3~62'

Mechantca t zero. SO-239 picture or map. ~anager hsts. or MFJ paddle. (60 1)323.5869; 8-4:30 CST MOIl·Fri.
connec~ors . Lamp uses 12 VDC or 110 o~er900 FAX stations. Automatic FAX:(601)323-6551;Add S6 s!h
VAC With MFJ- f3 12. $ 12.95 . picture capture and save. !tiPJ . . . making quality affordable
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Fig. 1. Ultima te Power AC distribution/rectifier schematic.
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Building the power supply

A UPS unit provides many of the
components necessary 10 build a sta
t ion power supp ly, a ll in o ne box .
First, there is the box itse lf. If you 've
drooled over any parts catalogs lately,
you know that a nice cabinet is expen
sive. Next is the power transformer. an
other expensive. hard-to-find item.
Inside. there's a good supply of power
transi stors, already mou nted and heat
sinked . Lots o f other miscellaneous parts
can he used as we ll. I found diodes. fill er
capacitors. MOYs for ligh tning protec
tion. and other goodies . Best o f all .
moun ted on the rear o f the cabine t arc a
string of AC outlet s, so I set about build
ing a "central power source" for my ham
station. providing swi tched and un
switched AC. and 13.8 volts DC at 25
amperes.

l staned with the 120 VAC side of the
circuit. wiring some outlets "on" all the
lime and some switched. I added three
MOVs across the AC input for surge pro
tection. I fused the AC input and the two
transformers separate ly for safe ty. After
stripping the chassis o f its dead "brain"
hoard. I began the low-vo ltage circ uitry.
I fed the 14 VAC to a set o f fou r 40
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ampere stud mount diodes , mounted to
the chassis sheet metal to dissipate heal.
The diodes Iorm a bridge rectifier. giv
ing me 18.5 volts across the filter capaci
tors. I used some computer surpl us filt er
caps; approximatel y 2000 ~F per ampere
is a good rule of thumh.

In designing the regulator, I came
upon a dilemma. The MOSFET transis
tors would work excellentl y as pass de
vices to redu ce the voltage to 13 .8. but
required +3 to +5 volts gate-source for
turn -on . This meant that I co uldn 't usc
the same supply for the regulator drive .
The o ther alternative is to usc P-ehannel
devices. but I had none. Luckily enough.
there was another small transformer in
the UPS used for charging the batteries
and powering the "brain" bo ard . It [ u..t
happened to be a 24· v01l transformer. so
the small transformer powers the 723
regulator and the gates o f the
MOSFETs.

Referring to the regulator schematic. I
used the ever-popular LM723 vo ltage
regula tor IC in a standard configuration.
For rest accuracy and mi nimum tem
perature dri ft. use preci sion I % or 2!J'
tolerance resistors for the sample vo lt
age di vider (the 6!m-ohm resi stors). The

high side o f the divider sho uld connect
directly at the output connector. after
any ammeter used. for best regulation.
Use a good quality trimmer pot (250
ohm ) and adjust fo r 13.H volts . Make
sure the pass transistors (the power
MOSFETs) are adequately hcat -sinkcd.
as they may need to dissipate significant
power. depending on the transformer
you have. I bolted a chunk of fin stock to
the UPS heat sink (heat-s ink grease is a
good idea ) as extra insurance. Use
heavy-gauge wire for high -current
circuitry (# 10 or #8 for 25 amperes), to
and from the pass tran sistors and the
negative return wiri ng .

The extras

One item that separates good power
sup plies from the chcapos is a crowbar
circuit. I have been the unfortunate re
pairman o f a repeater powered by a sup
ply witho ut one more tha n once, and it' s
defini tely worth the few dollars as insur
ance. The c rowbar circ uit se nses when
the voltage goes too high (when you
short o ut a pass transi stor) and becomes
a short ci rcuit. blowing the fuse. The
other cheap insurance pol icy. of co urse,
is to have the proper size fuse! T he



Photo H.lnside the "Ultima te Power."

crowbar can sa ve an y
equipment hoo ked up
from destruc tio n- espe

cially your e xpens ive ra
dios! Hook up th e
crowbar c ircu it across
the +13.8 -voll output of
yo ur supply.

Other accents yo u
ma y add 10 this projec t
are a n a mmeter and
some method of indicat
ing o utput voltage . Yo u

may prefer a nalog
meters. or some so rt o f
digital meter o r bar
graph (t he 391 ... bar
graph Ie comes to
m ind) . That's the fu n of

building th ings yourse lf-being creative
an d o rig inal,

lIow docs it work?

Well. by no w you want to hear how it
performs. I stress-tested the supply by
powering my 100 watt 2 mete r FM am
plifier with it. From 0 to 23 amperes , I
measured less tha n ,05 volts c hange in
output, and less than 10 mY of ripple .
The heat sink became on ly slightly
warm utter three m inutes kcydown.

The AC outle ts a llow me 10 po w er

o ther statio n goodi es from the sa me
bo x .

All in a ll. I a m ve ry pleased with the
performance. C redit goes 10 my eight

year-old son. Jeffrey. for g iving me the
idea to na me it "Ul tima te Power: '

So, keep your eyes o pe n for su rp lus

UPS units-c-humfests. a uc tions, o r your

friendly neighborhood computer geek-c
don't pass up a real home-brewer 's

bargain! FD

NEUCR SRV OIC
COlllflluedj"mm [ )(lge 4

the stuf f I sure wish I'd known years ago and
am telling you about now is going in one
eyeball and ourt he other. while ) 'OU are fool
ishly depending on you r doctor for your
health a' muc h as I was depending on mine.
Welt , the sad fact is that your doctor and
mine don 't kno w much about health. Doctors
don 't take any courses o n health or its main
tenance in medical school. Few arc ta ught
even one day about illness prevention or nu
trition . The re sult is tha t doctors don 't know
a darned thing about health. They' re taught
ho w to make repairs when things fi nally
break down and what sledge-hammer drugs
10 prescribe.

For instance , though il was considered to
tally crazy by the medical profession just a
fe w years ago , now there's a grudging agree
ment that. yes, there 's a (mumble) psycho
logical component to every illness. But you
aren' t going to fi nd any doctors anywhere
who arc mak ing an effort to fi nd these emo
tional triggers and treat them as well as the
resulting physical symptoms. If il hurts, hey,
take an aspirin , and never mind Ihal the hun
is natu re's warning signal that the body is in
lrouble. II's like the fuse in you r rig. So, if
the fuse blows, put in a bigger one, right?

Arc you going to come hounding up to my
table at the Dayton Compuvcnrion in 20 10,
or will you be doddering with a walker 10

reminisce with me ahout how ham radio
used to be before we lost o ur lasr rwo hands a
couple years back?

Cofllinued on page 4 9
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Colorado QRP Club's
Field Day Operation

Field Day the hard lVay.

Marshall Emm AA0XI
2460 S. Moline Way

Aurora CO 80014

••

........

BAND - ANTENNA

ALL
160m
80m

- G5RV @40'
- Sloper at 55' on the 60' tower
- 2 element delta loop array.

apex. @ 65'
40m - 3 element delta

apex @ 55'
40m - S loping dipole @ 60' on the

high end
20m - 3 element delta

apex @ 45'
20/15/lOm

- Tribander @ 45' w/ rotator
15m - Monobandcr @35'w/Ann"trong

rotator
6m - 5 element @ 65' w/rotator
2m - II element @ 65 ' w/rotator
6mnmnO cm

- Beams for packet and Novice
stations

Three (co unt ' c m!) towers, and for
most of us a much be tter selection of an
tennas than we enjoy at home !

We set up two HF stations with spe
cific band and antenna ass ignments , as
well as a separate VHF/UHF/packet

efficiency. It follows
that a large part of
CQC's Field Day ef·
fan. centered around
the antenna farm,
and what an antenna
farm it proved to be!

Remember, we
started "planting"
our farrn o n Friday
afternoon. Despite
the traditional Field
Day thunderstorm.
we got our crop in
and here' s what we Photo A. The 6O-fOOI toll'er, ready for laun ching. FD Chairman
were ready to har- KF7MD, righr background, looks a bit tJlu ious. Photos byABOCD.

vest when the starling gun went off: station, and, of course, our No vices set

up thei r own statio n (incl udi ng the
G5RV at 40 feet) . We used computers
for loggi ng, and decided that we would
forgo the all-emergency-power bonus

for the sake of data security-it was o ur
lirst rea l attempt to usc computers and
we d idn 't want to take any chances with

loop array, power fluctuations or blackouts. We
co uld have rented a ge nerator, but the
no ise would have spoiled the peace
and qu iet of a superb si te o n a ridge

loop array about 50 miles so utheast of Denver. A

hundred feet of extension cord to a
nearhy hou se allowed us to power the
co mputers and lig hts .

Operato rs were assigned in teams
comprising an opera to r and a logger
for each station, and the teams were
rostered to co ver the entire F ield Day
period, and we also had "site hosts,"
gofers. and even a chef. In fact . break
fa st o n Sunday mornin g was o ne o f the
hi ghlights of the event.

Field Day is always a test of adaptabil
ity, and we had o ur share of problems to
lix . Being forty miles from the nearest
pa rts store or home QTH forces one to

W
ho says the bands are dead?
We arc at or ncar the absolute
bottom of the barrel in terms

of solar activity and . hence. HF propaga
tion. The bands are dead. so this should
be an extended period of thinking , and
build ing , and saving dollars to buy kilo
watts. right? Wrong! Once again the
Colorado QRP Club'" has proven that
you can do with skill. persistence. and
antennas what others do with power.
even when the bands arc "dead:'

Field Day is a trial at the best of times.
and the constraints on site preparation
and the logistics of manning a club op
eration are a challenge, but operating
QRP really separates the sheep from the
goats. CQC (Colorado QRP Club) has a
core local membership of experienced
and talented operators, who saw QRP
operation in Field Day as. we ll, nothing
out of the ordinary at all .

The results speak for themselvcs-c
close to 1200 QSOs for 10,000 points, all
of them at 5 watts or less. and high ranking
in the 2A Banery division, if not outright
dominance. The formal results are not yet
in as this is written, but the QRP grapevine
functions very well. Once again. the CQC
proved that if you can do it at all. the odds
are pretty good you can do it QRP.

Of course, anyone with a ham license
knows that power is probably the least pro
ductive of the factors that go into a QSO.
We all had to learn the power eq uations
that prove the difference between 5 watts
and 100 watts is roughly two S-poims at
the receiv ing end-go to a kilowatt and
you pick up another one and half Scpoints!
To put it another way, the difference be
tween a watt and a kilowatt is 30 dB, or
live S-points.

QRP operators are also aware that losses
arc more critical at low power levels, so
there is a lot of concentration on antenna
14 73 Amateur Radio toaev » OCtobe r 1996
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Convert Excess Equipment to CASH We buy good clean, used equipment Estate Sales

be prepared. and to be flexible . There 's
always something you have (0 cobble to
gether, and yo u tend to hear a lot of guys
going around muttering, " It's not a con
test. It 's NaT a contest."

Operationally, everything went pre tty
much according to plan apart from an
emergency rig replacement on Sunday
morning. And I was a bit late for a 3 AM
operating shift because a small- town po
liceman took exception to my velocity
(but fortunately my ham license plates or
my Field Day mission convinced him to
write a warning rather than a ticket).

The delta loop arrays on 80. 40. and
20 were the real powerhouse antennas
for HF, and we not iced an average 1-2
S-point improvement toward the east us
ing the 3 clement del tas. If you want to
refer back to what 1 said about QRP
power levels earlier, you' ll see that
switching antennas was as effective as
going from 5 watts to 100 ! No activity
was noted on 160m and very little on
10m CW, but for the most part we were
as busy as the QRO stat ions.

Conditions? Well, "conditions" turned
out to be pretty good, but I remain con
vinced that they depend as much on

good antennas and operating skills as on
solar phenomena. And it's surprising
how often you can call CQ on a "dead
band" and get an answer.

QRP operat ion does indeed engende r
skill, and knowing how to break a
dogpile or the ability to copy a "11119"
signal can make a big difference. Prob
ably the only significant operational dif
ference is that it's often difficult to
"hold" a frequency with a QRP signal,
so we spent more time in search-and
pounce mode than calling CQ TEST. If
we could hear them. we could work
them. As usual. 20m phone was an alli
gator pit (all mouth and no can).

It was definitely a successful Field
Day, a real team effort and a credit to all
who part icipated. But if there is one per
son who should be singled out , it's
CQC's Fie ld Day Chairman. Pau l
(KF7MD), who was responsible for
planning and coordination. and kepi it
from falling apart. As we took down the
towers on Sunday afternoon 1 saw him
staring olT into the distance and asked
him what he was looking at. He replied ,
"I think we could run a V-beam down
there next year!"

• For more information. drop us a line
at: Colorado QRP Club, P.O. Box
371883. Denver CO 80237- 1883.
E-mail: CQC @aol.com (Subs: $ 10.00
US $ 12.00 foreign). !II

Phoro H. "Now if we could just move this 10

my backyard on Monday.,.."
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440 Vagi Link Antennas
Improve your repeater system by building new antennas for about $2 each!

Marty Gammel KA0NAN
1703 Hewitt Ave. West

81. Pa ul MN 55104-1128

"My cost for each alltenlla was only a little over $2."

PI/lito A. One of """ ONAN\ completed ·U Oyogi /illk u lllemw.\.
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I started by gathe ring together all the
materials and tools needed to com plete
the project. First , I st ripped the

Bu ild ing the antenna

To de termi ne the correct lengths for
CUlling your tubing fur the targe t Ire
q ucncy. usc the formula : 468 divided
by the frequency times 12. Thi s will

Applying the formu la

unwanted parts from the TV antenna
boom. Usuall y. I drill OUI the ri vet s
that attach the clement s 10 the boom.
Please remember to save all s tra ight
pieces o f tubing for usc in future VH F
antenna projec ts (about the o nly things
I th ro w away arc the p lastic element
mo unti ng piece s). If you don' t ha ve a n
o ld TV antenna to strip parts from. and
you arc ha ving trouble find ing 3/ 8" di 
ameter a luminum tubin g in your area.
try your loca l scrap me tal deal er o r
metal s dea ler. T hcy usuall y sell thi s
tubing by the pound .

th ing J had to go to the hardware store
for was the stainless steel se lf-tapping
sc re ws. My j unk box su ppl ied the
SO-239111t ing for the feed point . so me
RG -R coux. so me th in sheet aluminum
fo r ma king gam ma straps. ami the
50-23 9 mounting bracket .

My cost for each antenna was a litt le
over 52.

engineering standards.
I chose 10 usc di fferen l
sized spac ing between
eac h of the elements
for ma xim um forward
gain on th is poin t-to
poin t install ation for
repeater link usc . I
used simple gamma
matches and old alu
minum TV ante nna
booms. The new an 
te nnas worked per
fec t ly. with a 1.1 to
1.2 5 W R. They arc
fu ll quiet ing; no more
white noise on the
sys te m.

People arc always
giving me old TV an
te nnas. so the o nly

was to be used between the links. (The
old antennas had only three clements
eac h. with a had match. ) Even while
noise was prescnt- not good for a re
pealer in the process of adding more
rece ive sites. as well as a 6 meter input
and out put. So I had the task o f co mi ng

up with belief anten
nas (0 help improve
the repeater system.

The new 434 :\IHI
link antennas I ca me
up with were each
fo ur cle men ts. In
accordance with good•

R
ecently I was asked to make two
pairs of link anten nas for onc of
our 10,,:a1repealers.The transmit

ter and recei ve sites were about three
miles apart. The new receive sites
were about e ight and 10 mi les from the
transmitt er. and o nly 3 walls o f po wer



ICAR LIGHTER COIL CORDI

A T ION

LARGE HEATSINK ,Extruded
aluminum
heatsink lor high heat dissipation.
Ideal lor semiconductors or
thermoelectric coolers.
6.75' X 5" X 2,27" high.
Flat on one side with
some small predrilled
holes. 18 cooling fins.

CO R

LL
ELE

CAT # HS-19

Make a mark 112 " eac h way from the
center of each c leme nt. then pu sh cach
element through so tha i you can see
your marks . At this point, drill a 3/3 2"
hole through the boom and eleme nt to
secure each element permane ntly 10

the boom, using the t" #6 screws.

l\lounting t he elements

Making the gamma ma tch

drilling a liS" pilot hole for (he 3/8"
drill bit. Place the element holes so
you have the righ t amount of space
be tween eac h cleme nt (see Fig. 1).

give you an answer in inches. This will
give the length for the driven e lement;
fo r the reflector, add 5%; and for each
director, take off 2% to 3% from the
driven c lement length.

CUlling the parts

Cleaning everything

With a hacksaw, cut a 18" to 20"
piece of boom ma te ria l for each an
tenna you are going 10 build. You can
use a hacksaw to cut the pieces of tub
ing, but a tubing cutter, like plumbers
use, will give a much smoother cut.

"You can use a hacksaw, but a tubing cutter will give a
much smoother cut."

If rhc boom material is very cor
roded, you may wan I to use a Scorch
Britetv pad or fine steel wool to clean

I had some short pieces of 3/8" alumi
num tubing in my junk box, and RG·S
coax is the perfect d iameter coax to fit

SET OF 12, SPOT NUMBERED
LIGHTED SWITCHES

it; clean the tubing for the elements
while you are at it. The few mi nutes
you spend cleaning the parts will give
you a more professional-looking
antenna.

Drilling the holes

Measure in 114" from the edge of the
1" square aluminum boom, and scribe
a line for dri ll ing the holes 10 mount
the cleme nts . I use a small bit fi rst, SONY Hi-S

l op quality. metal
particle 120 minUle video
cassenes. Used for a shor1
time. then bulk-erased.
Each cassene has its own
plastic storage box.
Satisfaction Guaranteed CAT It VC U-B

110 for $28.00 • 100 for $250.00 1

1-800-826-5432
.............. .......... ...... ...

_ _ Reflector

~--

Driven element

inside 3/S" tubing to make the gamma.
Cut a strip of thin sheet aluminum or
brass for the gamma strap; a piece 318"
by 3-1n" will ma ke a suitab le strap (if
you don' t have any in you r junk box,
you can get some at a hobby shop or
craft store). Bend one end of the gamma
strap around the gamma tube, using pli
ers to get a snug fit. You wilt wan t 1/2"
of space between the gamma tube and
the driven element to get the antenna to

~ --
._-

DireclOJ .2

::W8" 0.0. aluminum !lo ng lor all elements

CHARGE ORDERS to Visa, Mas tercard.
American Express or Discover

M AIL O RDERS TO :

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, C A 9 1408
FAX (818)781-2653

E-Mail allcorp@allcorp.com
Internet - http://www.allcorp.comJ

TERMS: 1-10 MINIMUM OROcR. Shippong.nd IIltndling kx !he
48 001'1.,.",.1 u,s.,., $S,OO pe< Ml9<. ...11ott>o..-lric'+uding J\K ,
HI. PR '"~ ",,,,I pay full 0/I0pllIng _ de'_"';

I ~.~"::::'''~O:'~''~' ;;-~'~-=l'" IocloI ollllft 1.0• . QuIrn!rtle>r- Umil&d NO coo p,;".,; .,q.ct
CALL, WRITE 10 d\lw1glo -...... _ .

FAX or E·MAIL
for our FREE

64 Page
CATALOG

()ulUdoI tM U.S.A.
...-.dS2.00~·

1" by 1· square boom

- -13 SIS· long

seeooomt

Gamma tube

..".

-'''Iong

,..

12 SIS' long

5 118· spaco

- 12 318· Jong

Drawing Not To Exact Scale CIRCLE 194 ON REAOER SERVICE CARD

Fig. 1. Construction details.
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Slow Scan TV
doesn't have to be expensive anymore!

h e!} da~ more nom, ar< . nhancing lhei, """, municalion by u,ing
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Absolute Volllle 5ystems
11 S Sled"",n 51. /I 7
Chelmsford. MA 01824-1823
(508) 256 6907
e-moil: Iohnl@world.std.com

load properly. Use the pliers again to
bend the strap around the driven element
to get a good snug fit. Drill a small hole
through each end of the gamma strap as
close to the tubing as possible, and in
stall a small nut and bolt with a lock
washer in each hole (see Photo A). Strip
about 1/2" of the dielectric off one end
of the RG-8 after the outer covering and
the shield have been removed. Bend the
stripped end of the RG -8 so that you can
solder thi s end to the 50-239 fitting.
Drill two small holes in the other end of
the feed point mounting bracket, and at 
tach thi s bracket to the boom with
self-tapping sheet metal screws.

Making the feed point

1\ming the antenna

To check the SWR, I mounted the four-ele
ment yagi link antenna onto the end ofa piece
of tubing so that it pointed stra ight up, away
from any nearby wires and objects. Then I
slid the gamma strap along the driven ele
ment to find the best match: After that, I
tried sliding the gamma tube in or out until
I found the best SWR reading.

Anyone with questions about my an
tenna design may write to me at the ad
dress above. For a prompt reply, please
enclose a # 10 S.A.S.E. along with your
questions. iii

Parts List

CIRCLE 351 ON READER SERVICE CARD

DI RECTI ON FINDERS
, & J VECTOR- FINDER

~
HAND-HELD

PHASE SENSE
e- I ANTENNAS FOR

- VHF DI RECTION
FI NDING. USES

ANY FM RCVR.
ARMS FOLD FOR

STORAGE .
TYPE VF -I 42 144-22 0 MH Z S 1 3~.~ 5

TYPE VF- 142Q LEFT-R IGHT LEOS &
AUDIO, 144- 220 MHZ $23~ ,9 5

TYPE VF- 14 2QM SAME AS Q MODEL
EXCEPT FREQ.1 44-5 00 MHZ $28~.~5

TYPE VF-12 1Q SAME AS VF- 1 42Q
PLUS 1 21 . 5 MHZ ELT FREQ $37~.~5

CALL ABOUT HF OF, ADD $ 4. 50 8 / H
ATTENUATORS CA ADD TAX

While you still have the tin snips out,
cut a piece about 7/8" by 2-1/2" for the
feed point mounting bracket. Next, cut
or drill a hole 1/2 " in diameter to mount
the SO-239 threaded fitting (this de
pends on the fitting you choose to use)
near one end of the 7/8 " by 2- 112" feed
point mounting bracket (look closely at
Photo A).

Now comp are your antenna to the one
in the photo. Recheck all your measure
ments before proceeding with the tuning
procedure.

For~ antenna:

Tools needed:

Hacksaw
Screwdriver
Pliers or wrenches
Drill bits
Tin sn ips or shears
Tape measure
Tubing cutter (optiona l)
Drill press (optional)
Scotch·Britc™ pad or fine steel wool

RADIO ENGINEERS
7~ 69 ENGI NEER RD, t l 0 2
SAN DI EGO, CA ~2 1 I 1

61 9 - 5 65-13 19 FAX 6 1 ~ -5 71 -5 ~0 ~

CIRClE 58 ON READER SERVICE CARD

,

-

k",~l..,.,i~Drive n Element

Gamma Slrap-

~..- .,M<lunl lng Ptate

RG-8 CoaK
with shield
removed

So.239-~:

Gamma Tube-

l ' Square 800 m

3 fee t with large gorilla hook to clip ~
on ONV Safety sees. For use On $39.as
towers. lalters, etc,
NOW FEEL SAFE CLIMBING TOWERS . SO oo uPS

CIRCLE 102 ON READER SERVICE CARD
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A Versatile QRP Random-Wire
Antenna Tuner

A quick way to tune III' your QRP rig ill the field.

J . Frank Brumbaugh KB4ZGC
P.O. Box 30 - clo Defendini

Salinas PR 00751-0030

I. The ratio nale for usmg any
antenna tune r is 10 o btain the bes t
match possible between the rig and the
avai lable antenna.

1 . Minimum reflec ted power ind i
cates the lowest S WR possible with the
rig and antenna .

3 . Kno wing the e xact sta ndi ng-wave
ratio att he lo we st re fl ec ted power will
not red uce the re flec ted power even a
microwau.

allows the ope rator to se lect amo ng the
three possible ci rcuit config urations,
all owi ng rap id tu nc-up using which
e ver inte rnal circuit provides the best
match and lo we st SWR, which eq uates
to the lo we st re fl ected power.

T his tuner also include s a simple cir
cuit which allo ws you to monitor re
flee red po wer. II doc s not req uire
calibrat ion because it is the minimum
refl ec ted pow er whic h ind icates the
best match possible betwee n your
tran smitt er a nd the particular a nte nna
in usc . Furthe r, the re flected power
me ter sens it ivity is made variable wi th
a panel co ntrol so this tuner can he
used eq ually we ll by Q RP and QRPp

o perators. T he re flected po we r meter
doesn ' t measure SWR: it o nly sho ws
the point o f best an tenna match ing .

For those o f yo u who say. "B ut I
want 10 know my SW R!" I o ffer the
follo wing facts :

The po in t is that you don ' t have to
kno w the actua l SW R fi g ure in order
to ge t the optimum match be tween
yo ur transmitter and a g iven antenna .

73 Amateu( Radio Today · October 1996 19
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When QRP rigs a" taken on structures in the vici nity such as wire
campi ng trips, yo u usuall y fe nce s, trees, and o verhead w ires. The
use an end-fed ra ndom-length height o f the antenna, the co nd uct ivity

wire tossed up into a tree fo r an antenna. of the ground. and Murphy 's law can
To match the unknown impedance of the a lso co mplicate matters.
antenna. a tuner IS necessary. and an Usually, Lcnetwork tuners requi re
SWR meter is needed to adj ust the tuner. input and ou tput co nnections among

An Lcnetwo rk is the c irc uit normally three spec ific points in the Lcnc twork
used to match the an tenna to the rig . to be swapped around unti l the proper
Howe ver. the re arc th ree possible c ircu it ccnfi gunuicn IS d isco vered .
L-net work ci rc uits. o nl y o ne of which Thi s is not o nly ted io us and t ime-con-
will produce a minimu m SWR match sum ing. it is al so no longer necessa ry.
with a part ic ular le ngth ante nna wire The tu ne r desc ribed here is designed
and o perating freq ue ncy, especially so that o nce input a nd o utput conncc-
when mod ified by locul cond itio ns and tio ns arc made. a tw ist o f a kn ob

J2

I~
T1 ( m
V (

f!!!.! ---------- ----------
S10 Slb Slc- Ll

R101 '" I'
" C3 S21\

C1

EllRFCl
MlJ. +/ ...,

"i

C2 =~~ >R2

"'; . 1. Schematic dia ram 0 'he Random-Wift" Timer:



The circuit
end free . Connec t another short piece
o f in sulated wi re to the bottom end of
RFCI and lea ve the o ther e nd free .
These two wi res w ill be co nnec ted•
later. Set th is assembl y aside .

Prepare the pane l a nd cabine t as de
sired, with the proper ho les for C3 , S I.
5 2. R2. a nd M I . Lead lengths arc not
importa nt but sho uld he made as short
and d irect as possible when wirin g
later.

Since the capac itor you will usc fo r
C3 is unknown , yo u wi ll ha ve to make
certa in it is mounted so it will be ;'UII

fated from gro und . a s well as lined up
so its shaft is directly in line with the
panel ho le fo r its co ntrol.

Connect jumpers between the proper
te rm inals o f 5 I as sho vvn in Fig. 1.
So lder insu lated wire s a few inches
lo ng to each o f the wiper co ntacts of
S la. S i b. a nd S i c . Leave th e o ther
ends free. Now mount S I on the panel.

Mo unt the fo llowing components:
J I. 12. R2, and M 1. Solder a length o f
wire between 12 a nd the point indi 
cated in Fig. I o n S 1. Double-check to
make sure tha t you have co nnec ted
this wire to the proper point on ei ther
S Ih or Si c. which arc jumpered to
gether.

Secure the insu lated coupler to the
shaft of C3. Moun t C3 on its insula ted
mount and make certain its sha n IS

li ned up e xac tly with the matching
hole In th e pane l. If yo u install the
pan el bearing in this pan el hole and in
sen the short leng th of shaft thro ugh
the bearing . it must inser t easily into
the insulated shaft couplin g be fore
tighten ing the mounting of C3. With
an o hmmeter make sure that bo th the
ro to r and the stato r o f C3 are not
grou nded . Tighten the setscre w on the
short sha ft ex tending throug h the
pane l. making sure it is not pushed so
far into the insulated shaft coupling
that it shorts the ro to r o f C3. Place a
knob o n th is shaft and rotate C3
through its range . It shou ld fol ate
smoo thly wi thout bindi ng . Correct any
misalig nment until it rotates freel y.

Fig. J . Homr-b rrw insulated shaft COllflla.

C3 mllst have bot h ro tor a nd stator
insulated from ground! If possible. use
an insulated shaft coupler and a shan
piece o f 114" rod through the panel:
the control knob can be affi xed to thi s
rod later.

You can make an insulated shaft
coupler from a shan length of 112"-di
amcter Plcx igtasr» or Lucitc t » rod .
available from hobby and model shops
(see Fig. 3 ). Drill a 1/4"-d iaOleter ho le
le ngthwise throug h the ce nter (use a
slo w speed so th e drill bit docs not
melt the plastic! ). Then drill a nd tap
setsc rew hole s thro ug h o ne side of the
rod to accept 6-32 screws to secu re the
shaft of C3 and the short rod extending
through the pane l. Taking apart a de
funct pote nt io meter will supply both a
sho rt pi ece o f 1/4 " sha ft and a panel
bearin g .

To prepare Tf , wi nd six spaced turn s
of AWG-22 wire on an J-i 37-43 ferrite
toroid core . Space the tu rns evenly to
cover about 70% of the core. Lea ve an
inc h Of so of wire at eac h end for later
connect ion . Coat the win d ing with liq
uid polystyre ne. such as General Ce
ment Q-Dope® . Allow it to dry for
several hours, then add a second coa t
and allow that to dry .

L I m ust be wound wi th 24 turns of
AWG-24 wire on an FTSO-43 ferrite
toro id co re . tapp ing it e very two turn s
Taps can he formed most easil y whilc
wind ing. by fa nni ng a loop about an
inch long and twi sting the wires to 
gether. See Fig. 4 . These twi sted loo ps
will be c ut, stripped , tinned . and sol 
dered di rectly to the terminal s of 52
later.

A fte r winding Ll , check to sec that
you have a tw isted loop tap e very two
turns. There sho uld be exactly II laps.
wi th two turns of (he main winding at
each end . Then COal th e winding with
liqu id po lystyrene as detailed for TI,
making ce rta in not more than 114 inch
of the twi sted tap s are covered where
they leave the surface o f the core .

Using a small piece of perf hoard .
mount and connect the followi ng com
ponent s: TI (mount upright with the
bare core portion on the perf board and
secure with a bit of epoxy or hot g lue).
R l . C I. D I. and RFCl. Connect a
short p iece of in su lated wire to the
j unct ion between RI , C t . and the
g ro und e nd of T J. and lea ve the other

OUTPUT
Swfk:h PositIon 1

Switch Position 2

Switch PosItion 3

INPUT

Refer to Figs. I and 2 for the fo llow
ing di sc ussion. The heart o f the c irc uit
is the Lvnc twork . co nstst tng o f C3 and
1.1 . Switch S I. a three -pol e, three-po
sition ro tary switc h. allo ws you to
change the config ura tion of C3. Ll
among each of the th ree basic c ircui ts
illustrated in Fig. 2 . The num bers as
sig ned to each c ircui t are the same as
the positions o f S I.

Ll is a tapped toroid with tap s every
two turns to allow the greatest fl e xibil 
ity in tuning . The taps arc selected by
52. a o ne-pole. 12-posilion rotary
swi tch . C3 is an air dielectric variable
capacitor. Both capacity and ind ue 
lance are controlled by knobs o n the
front panel.

RF applied at 11 fl o ws through the
pr imary o f TI to the Lcnctwork se
lected by 5 I, then to the antenna at n .

The voltage developed in the sec
o ndary of TI is rectified. fi ltered. and
applied through sens itivity co nt ro l R2
to meter M l. R2 a llows you to keep
the meter needle on scale whi le adj ust
ing C3 and LI to obtain the be st
match. indicated hy the mi ni mum d ip
of the needle on 1\.1 I.

Construction

Althoug h thi s tuner will function
eq ually well if bui lt on a breadboard .
it 's bes t to co ns truct it in a n encl os ure
so it will not be damaged when
j ammed into a backpack . I recomme nd
using an aluminum box . o r one made
of blan k printed ci rcuit board material.

Fig, 2. L-IINwork. circuits.
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START

end through the remaining two rermi
nal s of R2. and solder both terminals.
Connect the other end of this wire to
the positive terminal o f MI . Connect
C2 between both terminals of M I.
Connect a short length of wire to the
negative terminal of M1 and solder
both terminals of M I. Connect the free
end of the wire from the negative ter
minal of M l to grou nd.

Check all solder connec tions and
compare your wiring to the schematic
in Fig. 1. Repair any errors and
double-check to make certain that both
terminals of C3 arc insulated from
ground only with S I in position 1, fur
thest counterclockwise. Onc terminal
of C3 connects to ground through L1
at 5 I position 2. and directl y at 5 I po
sition 3.

Opera tion

Connect the output of your QRP
transmitter to 11 and an end-fed wire
antenna to J2. Rotate R2 full y counter
clockwise (maximum resi stance). Set
C3 at mid-range and S2 at posi tion 6 .

Key the transmitter and adjust R2
for an indication of retlectcd power on
M I. Sw itch 51 back and forth. watch
ing M I for any dip. however s light.
Leave S 1 where the dip occurred. and
adj ust C3 and S2 for the deepest dip.
adj usting R2 clockwise a bit as the
meter needle fall s.

Although this is probably the best
match. leave R2 where it is after not
ing the posi tion of the needle on M1.
and try adj usting C3 and S2 with Sl at
each of the remaining positions. If ei
ther posit ion o f S I provides a deeper
dip--Iess reflected power-than that
first obtained. this is the correc t S l
position for the bes t obtainab le match.

It should be possible. adjust ing the
tuner as jus t .described. to get the re·
fleeted power ind icated by M I at or

Fig. 4. Winding Ll with taps (partial).

Whcn LI is dry, clip thc loops of
each tap at its outer end. Strip the
enamcl o ff both wires of each tap,
twist them together, and tin them with
solder. Leave them long; they will be
trimmed later.

Bend each tap so it is perpendicular
to the flat surface of the toro id . Refer
to Fig. 5. which shows the proper con
nection of Ll to 52. with the switch
terminals ass igned numbers. Carefully
slip the taps, and the end of Ll con
nected to termi nal I , into the switch
terminals . Use care so each tap enters
its assigned switch terminal.

Snug Ll to within about 1/4" of the
rear of 52. which will support Ll . Sol
der taps 2 through 12 only. Clip off the
long ends of the tap wires extending
through the switch terminals.

Connect a short length of wire be
tween the wiper termi nal of 52 and ter
minal 1. Solder the wiper terminal
only. Mount the 52· L I assembly on
the panel.

Route the free end of the wire con
nected to the wiper terminal of S1c
and connect it to S2. terminal 1, then
solder. Clip off any excess wire. L0
cate the loose end of Ll near tap 12
and route it to the wiper terminal of
5 Ib. then solder it. Connec t the free
end of the wire connected to the S1b
wiper terminal to either the rotor or
stator terminal of C3, then solder. Clip
out excess wire.

Connect the free end o f the wire
from wiper terminal I of 5 ta to the re
maining unused terminal of C3. then
solder. There is a jumper already in
stalled between terminal 3 (clockwise.
looking from shaft end) of S ia to ter
minal 2 of SIc. Connect a wire from
either terminal to ground and solder
both connections.

Mount the perf board assembly
previously wired so a wire fro m the
center connection of 11 ca n pass
directly through the center hole of Tf ;
this will form the primary winding.
Solder a wire to the center conductor
of 12. route this wire through the
center of T l, then solder it to Sl a.
terminal I or 2. wh ich are already
jumpered together.

Connect the wire lead ing from RFC I
to terminal 3 (clockwise looking from
the shaft end) of R2. and solder. Strip
about half an inch of insu lation from a
short leng th of wire and feed th is bare
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52 Sing" poIt 12-pc:dion--

If you use a monoband rig, carry a
quarter-wavelength counterpoise for
that band. regard less of the length of
your random wire ante nna.

If yours is a mulliband rig, prepare a
quarter-wavelength counterpoise for
each band. Connect them together at
one end and attach to your station's
ground post. This way you will always
have the correct length counterpoise as
you hop from band to band.

Rather than using separate wires (0

make the multiple counterpoise. con
sider using a length of indoor tele
phone wiring cable which contains
four. six or eight separate wires. CUI it
to the length needed for the lowest fre
quency band. Choose the number of
wires nccdcd-one for each band
and connect them together to a spade
lug or similar which will connect to
your sta tion ground. With a pocket
knife or X·Acto® knife , make a slit a
quarter wavelength from the gro und
post end in the outer insulation. clip
one wire, and remove the unwanted
portion of this wire from the other end
of the cable . Do this for each band for
which you need a counterpoise . Now
you have a neat insulated cable which
contains a ll the counte rpoises your
multi band rig will need in the wild .
This cab le will be equally useful at the
home station, especially if you live
above the ground floor or your ground
connection is fai rly long. II

C3 V~ I "'P'C1oo . 300 pi"
b400pFlMDnI.m

Dl o.nn.un cIDde (1N::W,
1N«l.1H9O, 1N27D.*1

l.fl 100 Of 200 jiA DC....

Rl 51 D5... ,l2Wl.Wbon
~..-

Parts List

lo C3

12
11

Some operators stick a long nail into
the earth to ground the ir outdoor sta
tions. Others use a wire counterpoise
in addit ion to an earth ground. or in
stead of one. Properly chosen. a coun
terpoise will work very well , as long
as it is not a multiple of a half Wal'e
length at the operating f requency. A
half wavelength or multiple thereof of
wire. open at the far end, places a very
high impedance at your station ground
point, the exact opposite of the low
impedance necessary. A counterpoise a
quarter wave length or an odd multipl e
thereof in length and open at the fa r
end is also an impedance transformer,
but in this case it inverts the high im
pedance at its open end to a very low
impedance at the station ground post.
exactly what is desired . However,
whe n changing bands , make sure your
quarter-wave counterpoise is not a half
wave long on the new band!

A few hints

controlled by the operator. so the re
flected power ci rcuit wou ld produce
meaningfu l results when operating in
the milliwatt ran ge .

Regardless of the above, when you
have achieved tuning which provides
the deepest dip on M 1. thi s is the best
match you can achieve with the an
tenna and frequency in use. When you
have achieved the deepest dip you can,
adj ust R2 to place the meter needle on
any convenie nt scale mark ing. Then as
you operate. espec ially if you change
frequency by very much , check the po
sition of the needle . If it has risen
higher, a slight tweaking of C3 will
usually return it to its previous setting.

c,\.OCKWts"
~

52

3 4

2

1

10
51C
WIPER

Fig. S. S2-LI connections, expanded rear vit'w.
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vrsn our new web lite http://www.cubex.com

W"'e Or Call For Free Cata log
2761 SATURN ST. "E" BREA CA 9262 1

(714) 577-9009 FAX (714) 577-9124

CIRCLE 166 ON READER SERVICE CARD

very near zero. even with R2 fully
clockwise (minirnum-c-zcro-c-resistance).

You mayor may not achieve an exact 1:1
SWR-no reflected power- but properly
adjusted, this tune r can achieve less than
1.5:I SWR withjusl about any combina
tion of transmitter, antenna and Ire
qucncy over the HF bands. and usually
much less than thaI.

It may be impossible. because of the
simplic ity of the refl ected power cir
cuit and the RF inside the tuner. to
achieve a zero reflected power ind ica
tion on M I , especially wi th R2 set for
maximum sensi tivity- no multiplier
resistance in series with Ml. Nor
mally. the re would be a fixed resistor
in series with R2, or R2 wou ld be a
set-and-forget tri mpot establishing the
maximum reflected power at full sca le
of MI in a calibrated c ircuit. However.
I purpose ly made this c ircu it to have
the maxi mum sensitivity possible,

II

Make "Commercial Q ua lity" repeaters
from GE and Motorola Mobiles

·45 Wan VH F MiCOr from $99
· 40 Wan UHF Masler II f rom $199

Conversion Information Ava ilable!
http://w ww.versale learn.com

~~~!~g~Orders : 800 456 5548Info : 307266 1700
''''''''''111I 1

CIRCLE 259 ON READER SERVICE CARD
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Number 23 on your FoodbKlr; Cilrd

Operating RS-12
I . /f seas\'.

•

Luis F. Orozco N5UHB/XE2MXU
Montes Claros 3413
Monterrey NL 64949

Mexico

W
he never someone mentions
sate ll ite communications. we
tend to th ink about expensive

rigs and complex antennas. Fortunately,
there is one satelli te out there for those
who don ' t have a "satelli te station:' or
who just want 10 get started in satellite
communications. The minimum eq uip
ment req uired to usc RS-1 2 is an HF ra
dio capable of operati ng "split" on 10

and 15 meters. and a 10115 meter dipole.
Thi s means that most people who use

HF already have all they need to get on
the air with RS-1 2 ~

How do I do it?

RS-12 was launched on February 5.
1991. and it orbits the earth at an alti tude
of ubour 1.()(x) kilometers. You probably

won ' t work any " long haul" DX (maybe
in a few ycurst). but you should have no
problem making cross-country contacts
(sec Fig. 1).

Presently, RS-12 operates in Mode K.
The up li nk freq uency is from 21 .210 to
21.250. and the downli nk from 29.-1 10 to
29.-l50. The idea l setup to work thi... hird
would be In have two different radios
with two different an tennas . However.

Fig. I. Sera" (11/11/1' from STSPLUS ~' orthographic projection S/IOII-i llg RS-12 passing over no rthern s texico "lid Ihe central US.
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"Besides having great graphics, STSORBIT PLUS is very
accurate andfairly easy to use."

most hams have just one HF radio.
which is fine as long as it has two
VFOs. You still have the choice o f
what kind of antenna config uratio n to
use . You co uld use just a 15 meter di
pole since you won 't be doin g any
transmitting on 10 meters. However, if
you want to pull all the weak signals
out of the noise, I would recommend
making a dipole for each band and
feeding them with the same coax. The
antenna height is not very important
here, as long as it has a somewhat
clear view of the horizon (we ll, as
clear as you can practicall y get with
out buying a new tower).

In orde r to know whe n the satelli te
will pass over your QTH you will need
a sate llite tracking program. T here are
quite a few of them out there, but I
would recommend using STSORBIT
PLUS, by David Ransom. Besides

satelli te. This is fairly simple, and you
should have no problems working
anyone you hear after a little practice.
First , put your rad io in "spli t" mode
and set the transmit frequency to
21 .230. Your signal should be "coming
out" on 29.430 (pl us or minus the
Doppler shift; more on this later).
From there you can move up or down
to whatever freq uency you want
(within the satell ite 's passband, o f
course ). Since this sate llite has a linear
transponder, if you move your uplink
up by I kHz you should also move
your downlink up I kHl:.

One final thing that you should take
into account is the Doppler shift,
which is caused by the satelli te 's mo
tion. 1f you' re using STSPLUS OR
BIT, enable the Doppler shift
prediction feature using the F8 key
while the map is di splayed. 1f your

CIIlC\.E 1a ON READE'll SERYIC( CARD

prog ram doesn' t have a Doppler shift
feat ure, you can operate by trial and
erro r. First choose an uplink frequ ency
and tunc your receive VFO to your
correspo nding downli nk frequency,
without tak ing into account the Dop
pler shift. Then make a call , and start
tunin g arou nd your downlink. When
using RS· 12, the Doppler shift can be
up to about 2 kHz, so tunc 2 kHz up
and down fro m the ini tial frequency
until you hear someone answering
your call . As the satelli te goes by the
Doppler shift will change, so you will
need to continually readjust your re
ceive frequency. You should also make
sure you arc not transmitt ing on top of
someone else.

Finall y, a word about power: Don ' t
run the lin ear when 100 watts will do
the job just fine . And don't run 100
watts when 10 watts will do it ! If too
many people get on the satelli te and
are using too much power. signal s will
start to fade and it will be a lot harder
to work other stations.

Worki ng sate llites is a lot of fu n,
and RS ·12 is th e perfect bird for
those of us j us t sta rt ing out. Sec you
on the air ! II

Getting to work

having great graphics , it is very acc u
rate and fairly easy to usc. 1f you have
Internet access you can get the latest
version at http ://www.ozemail.com .aul
- dcoulc/. Fig. 1 is a screen dump of
STSORBIT PLUS's orthographic pro
jection . 1f you don't have Internet ac
cess, find a local ham who docs and
ask him to ge t the program for you.

In order to make accurate predic
tions with STSPLUS, or any other
tracking program , you will also need
Keplerian clements. These arc a spe
cially formatted set of numbers that
specify the location of the satelli te at a
particular time. You simply plug them
into the tracking prog ram and let it do
the number crunching. Fi les with
Keplerian clements for all amateu r sat
ellites (plus many, many other satcl
litcsl) are also available at the above
address. Keplerian clements are also
distributed through packet bulle tins,
so you don't need Internet access to
ge t them.

Now that you have all the gear set,
you need to know how to use the

\ ' .'''hle ,h", dr l lor \!lIlI.. .......1M! So.'II,';;
. ..... ~&H ,t - \ 11(, odf1 ~!..'~ l~ \l ln:

(;I ;TL P.O. lito, _~~ . n•.,.:. ,,,. ' .... 1".... II<-...L
t \ ,~;;. "pr-Of, ;; 1. " ' ,\ 'I, i",h dN..

,
.~.

WANT TO LEARN CODE?

CIRCLE 42 ON READER SERVICE CARC
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Morse Tutor Gold from G.G.T.E. is the
answer for beginners and experts alike.

"Getthe: software the ARRL sellsanduses 10create
practice and lest lap05; and Morse' Tut or Gold is
approved for VE exams al alllevels.

• Son« 19S 7.OGTE hasguided n.",ly lllJKlO h' l'" iIld prosr..cti"e
ham. around th.. world lhmugll proven . !rUeturN Ie....... IlI\d ..
y";<ly o r ..h~l"'. w""dand conWl..lIOn drill•. Straight r"rw..-d
menu> make the~ simplt and run
"This PlOll'.m fea_ ....y .00 speedy odf IRJIaIIabOn, random
chat-*r~ rihlho <harxI... )'<lU 1Idcrt. and you can creaIe

your lJIlndnIo (If np,n tcld lila Youcan typt..tlal you '-or
copy by hand and ..... lh< resuIu """ 1m< 01 .. _ M Ibo
r....OOU1ll'" Ihoolondard.melhod...Im \he 6equcn<Y rnosl
""",fo<tal* ror youOf oded you< rod< "PC"'! in , m.of. .."01'<1 per
minul. For all DOS """'l"Jkf5 YOII '" ohn}.. Ul lXllflmond.

Cl'rtlfll'11
bv M..... l ulor Gol,1\lroe< your;menl.al .~ol;cr

~
Of """ nd boo,d And, 'fy"" m •• •" "nd bOllld

i(t ~lor•• Tulor Gold ' "J>pOI1n <>lume «mImi.

Sound Sol..", mo. tcr and lbc- Sound B1aJ'or COInl"'llbWty
I-"="-Loeo .... "arl.<I,...k. nf C'.~"...T~ 1.1<1



A Multiband Trap Dipole
Antenna System

This easily-constructed HF antenna system is a perf ect combofor use with portable rigs.

L. VanProoyen K8KWD
8330 Myers Lake NE

Rockford MI 49341

Ph oto A . Coaxia t cable trap construction details.
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L netwo rks ha ve been used as e ffec 

tive matc hing device s for a number of

years. T heir popularity fell off some d ur

ing the he yday o fTVI. ho wever. because
an L network' s a ttenuation o f harmo nics

or other spurio us signa ls is not as good
as that o f a Pi o r T network . From a sim

plicity standpo int, though . an "L" is hard

to heat. Also. newer rigs typically usc
well-designed bandpass filte rs thai do an

e xcellent job pre vent ing radiatio n o f har
monic signa ls. making this shortcoming

somewhat less o f a co ncern.

network . Photo R is a pic ture of the L
ne twork. matching un it I came up with .

"A multi-tapped coil, selector
switch , variable capacitor, and
a COl/pie ofcoax connectors

are all the components needed
to build this L network. "

wind-catchers. ....'hich caused the antenna
10 come down a lot- usually resulting in
something getti ng broken. like o ne of
the ceramic capaci tors. This type o f ca
pacitor has proved to he so mewhat hard
to find , and is usuall y expens ive when
yo u do fi nd one. Since changing 10 co
axi al cable traps. I' ve had a version of
this antenna up for se veral years without
having any o f these problems.

Most trap d ipole an tenna" rep
rese nt a compromise o ver a full 
length antenna , eithe r in terms o f
bandwidth or performance. or
both. This antenna by itself re
ally worked satisfac torily o n ..to
meters and o n a po rtion o f the
~On5 meter band . Operation o n
other bands and/or full sons
meter coverage really requires
the use of so me type of matching
unit. Pre vio us rigs I' ve used hav
ing int ernal tuners worked fine.
generally managing to load the
antenna even o n WARe bands.
Since acq uiring a TS-SO. 1
needed so me kind o f ex ternal
matching unit in order to usc this
anten na effecti vel y, bUI I didn ' t

want 'a usc some big. bulky.
or expensi ve tu ner- th us the L

Trap dipoles

I' ve built several trap dipole antennas
over the years. but the design that's
worked best for me is thai originally de
scribed oy C. L. Buchanan and subse
q uently modifi ed by Art hur Greenberg a
number of years ago (sec Bib liography).
It used a sing le pair of traps resonating
some where around 7. 2 ~IHz to give
"five-band" coverage, and this basic de
sign. or some modification o f it, ha..
been carried for many years in various
handbooks and antenna manuals . I' ve
furt her modified thi s o rigina l desi gn to
usc coaxial -cable traps in place o f the
open-v....o und inductor style orig inally
used. to make the ante nna a hit more
rugged. Photo A shows the construction
detai ls o f the traps I c urrent ly use .

While the origina l traps wo rked line,
but turned out to be high-maintenance
ite ms. No matter how well I tried to
shield them, water invaria bly found its
way in . Al so . the originals. having a
somewhat larger d iameter. were good

I
r s been said. "there' s nothing new
under the sun:" and so it is with this
antenna system-its basic design

dales back more than 40 years . What's
unique about this antenna, however. is
that it's a complete system. incl uding a
matchi ng unit that I've fo und ideal for
use with the newer compact HF rigs that
do not include a built-in tuner
(Kenwood's TS-50. ICOM's IC-706.
etc.). And it's casy to bui ld using compo
ncrus and parts which you should he able
to locate at your local hardware store
and/or in your j unk box.



up frequently at ham fests. Should your
junk box fail yo u, An tique Electronic
Supply of Tempe AZ carries a capaci tor
similar to the o ne used he re. as well as
others. as standard catalog items.

Another viable opti on for the req uired
shunt capaci tor wo uld be us ing the 12
positio n switch previously ment ioned to
select a series o f 50 pF fi xed capaci tors.
T his switch is a shorting type which
would make wiring something like this
fai rly easy. Should you try this option , I
would suggest selecting capaci tors wit h
5OO-vo lt or higher ratings.

"I've found this system ideal
for lise with the newer com

pact HF rigs that do 1I0t
include a built-in tuner. "

M y original live-band an tenna' s traps
used a pair o f 5 ~H inductors shunted
wi th 100 pF capacitors. Si nce the o verall
length o f a trap dipo le is large ly gov
erned by the inductive compone nt of the
trap co ils. I wanted to get as close to the
original desi gn parameters as possible
because I did n' t want 10 alter the
an ten na's size signifi cantl y (a t j ust over

seconds. If the sample appears to haw
warmed appreciably, I' d recommend try 
ing another brand. I' d also suggest using
some technique other than touching the
sample 10 determi ne if it has been
warmed by the microwa ve- the wro ng
stuff could he wry !lot.')

For my matching network. a fi ve-posi
tio n ceramic switc h was used 10 select
five tap points on the coil. T he tap po ints
were dis tributed evenly alo ng the coi l
every four to live turns to match the
switch po sitio ns. A switch with more po 
sitions would he better. as riner indue
lance steps could be selec ted. hUI this
one was available from the junk box . A
suitable substitute wo uld he the 12-posi
tion switch sold by Rad io Shack"
(#275- 1385 ). Using a switch like this
wou ld require tapping the co il about
every second turn. bu t wo uld g ive great
incremental resolution.

T he capaci tor used is an o ld broadcast
replacement type hav ing a maximum ca
paci ty o f around 500 pF. Capacitors like
thi s arc gett ing harder to li nd but sho w

Constructing the antenna and Imps
J2

1

again. Ho wever. 75 meter mobile opera
lion docs req uire usc of an additional
base loading coil.

H-l.

As sho wn in P hoto C. a multi -tapped
coil. selector switch. variable capacitor.
and a couple of coa x connectors are all
the compone nts needed 10 build this L
network. It's buill in a mini-btl). e nclo
sure similar to one available fro m Radio
Shack (# 270-238. which is 5-1I't" x 3" x
2- 1/8"), and wired as shown in «' jg. I.

T he ind uctor used was made fro m an
available section of mi ni-ductor stock.
but a custom-wound coi l can be made
using a 3" piece o f 3/4" PVC tub ing as a
form. It should be 23 turns o f # 16 or # 1g

wire. spaced to fill the 3" form to gi ve
approximately 10~ I I inductance . (Some
brands o f PVC tubing are mo re suitable
than o the rs for RF ap plicatio ns. A q uic k
test can he made by healing a sample
section in your microwave for 15 to 30

8uilding the L netw ork

11
10 uH

--
Of

.-
•

Jl

• II Cl

51 / 500pF

I ii I , I I ' I

The unit I usc is small (sec Photo H).
measuri ng just 2" x 3" x 5", so it works
quite nicely fo r portable operation. L
networks can be arranged in a series!
shunt (or shunt/series) fashion using cu
paci tor-capaci tcr. ind ucto r-inductor, or
ind uctor-capacitor arrangements. The
configuratio n I used has a series ind uc
tor with a ..hunt capacitor (sec Fig, J).

Thi s style permits marching low imped
ances ( 0 high when connected normally.
and high 10 low when reverse-connected .
L networks arc bidirectional in terms o f
input and output. which makes them ex
tremely useful in a va rie ty of matching
applications.

While originally intended for usc wit h
my trap d ipole. I've since found this L
network 10 he generally usefu l in both
portable and mobile ope ration. It docs a
good job. for example. in matching my
TS-50 to a variety of antennas. includ ing
random wire types and a mobile whip. If
I cun' t ri nd a match with it connected
o ne way. I simply reverse it and try

FiX. J. L network circuit diagram.
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Photo /I. The i . // 1' / ll "Ort matching device,
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100 feet overall length. it fits nicely in
the space I have available for it). With
this objective and a desire to build traps
with reasonable "Q." I c hose RG-59
foam cable which has about 17 pF per
foot as a good compromise for my ne w
traps.

The traps are wound on a 1-1I2"·di·
ameter by 4· 112"-long PVC pipe fOnTIS
which have a 2" outside di ameter. I
ended up using 75" of cable per trap in
I I close-wound turns to resonate near
7.15 MHz. This works out to approxi
mately 100 pF and 5 J.lH. which is very
close to the original design values and
doesn't significantly affect my overall
antenna length (o r performance). Fig. 2a
shows the trap circuit. and the cons truc
tion details are shown in Fig. 2b.

After winding the cable on the forms.
I drilled terminatio n holes for the cable
and wired the sh ield from one end of the
coax to the center conductor of the o ther
end. as shown in Fig. 2a. I then dri lled
two liS" ho les. directly across from each
other. at each end of the PVC form and
ran some bare # 12 wire through to fonn
connecting poi nts to tic the traps to the
antenna wire. Finally. aftcr soldering all
connections. I sealed the coax cable ends
with RTY sealant, coati ng every thing
completely to e nsure that no water
would get into the cable. Photo A shows
details of the cornplercd traps.

Fig. 1. A) Coax-cable trap circuit.

Fig. 2. R) Trap construction details.
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End TrjX Center Trap End
Insulator 7.15 Hz Insulator 7.15MHz Insulator

_,Ii I I W I I iI"

I - 16' • I I • 32' • I I - 32' • I I - 16' • I

50 Ohm Feedline
Any length

Fig. J. Trap dipole construction derails.

I orig inally inte nded to run egg insu
lators through the centers of my traps
to provide strain relief. but I never got
around to it. So far, the 1/8" holes in
the PVC forms have not pulled out,
and the antenn a is st ill up. but using
some type of st rain relief is a good
idea.

The antenna wire was attached to the
traps usi ng the dimensions shown in
Fig. 3 . I used # 12 electrical wire with
the insulation left on for the ac tual an 
tenna wire. I typically buy Romex'o'
cab le and strip it down 10 recover the
indiv idua l wires. This stu ff is cheap
and makes good antenna wire.

I' m currently using RG48 cable to
feed the antenna, but I have used RG·
58 or RG-59 (70-o hm) in the past with
eq ually good results. In fac t. the 70
ohm stuff is probably a better cho ice
for this antenna, especially when using
it with a n L network matching device .

Photo C. L network: construction details.
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Tuning and operating

If this antenna is built using the di
mensions shown and used with the L
network described. no furth er antenna
tuning should be necessary. Should you
want to fine-tune it a bit. the 32' lengths
(see Fig. 3) could be adj usted for reso
nance at 7 .2 MHz or so, and the 16'
lengths adjusted for your favori te part of
the sons meter band. If yo u have access
to a grid-dip meter, yo u might also want
to check the traps for resonance . How
ever. I've built several sets of these traps
and have found that when using 7S"
lengths of RG-S9 cable (Radio Shack
#278·13 19), they always resonate where
expected .

Having a built-in SWR indicator
wo uld probably fac ilitate adjusting the L
network since my TS-SO docs not in
clude this metering function. I ini tially
used an in-line meter with it until I be-

came familiar with its operation. Now, I
simply tune it for maximum output
power as indicated by my TS-SO'l> meter
(relying on its SWR protection power
cut-back circuitry ). I generally use the
50-wan power level when tuning in or
der to offer some protec tion to the trans
ccrvcr.

As previously mentioned. I've had this
antenna and matching system for a few
years now, and its performance has been
excellent. I have on occasion had a full
length 80 meter dipole up. and in most in
stances my signal reports have been as
good or better with this antenna system
whenever I ' ve made comparison rests. PI
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Irvine. CA 92718
(714) 458-72n • FAX (714) 458-0826

88-25
88-30

NEW
SWITCHING POWER SUPPLIES

CONT. IC8 WT.(LB8)
20 25 4.2
25 30 5.0

ASTRON POWER SUPPLIES
• HEAVY DUTY· HISH QUALITY. RUSSED • RELIABLE'

SPECIAL FEATURES PElFO.MUCE SPECIFICAnOllS
• SOliD STATE ELE~ICAUY REGULATED • IHPUTvot1AGE: 1l)S.125 V~
• fOL.D-8ACI( OJRREHT UMlT1NG P1 0ats Power Supply • OUTPIlT VOlTAGE: 13.8 VDC ! 0.05 YOIts

from excessive CLlTent & continuous shorted outpu1 (Internally Adjustable: 11·15 VDC)
• CROWBAR OVER VOlTAGEPfIOTECTlON on all Models • RIPPLE Less than 5mY peak to peak ltuliload &

lIelpl R$.3A. Rs-.-ol llS ·5ol RS~ RS-5L low line}
• MAINTAIN REG ULATION & lOW RIPPLE allow line Input • All uni ts available in 220 VM:. inpul Voltage

Voltage Iescept for SL·11A)
• HEAVY 0tJTY HEAT SINK . CHASSIS MOUNT RJSC
• THREE CONDUCTOR POWER CORD except for AS-3"
• ~E YEAR WARRANTY . MAOEIN U.S.A.

• LOW PROFILE POWER SUPPLY

Col'" Clntlnllllls 1eS' S", III! ::i'8::.1MODEL Guy BlICk Out, (Allps) IAllp,1 " - W-
SL-11A • • 7 11 2Sft- N- 9% 12
SL-l1R • • 7 11 2Sft - 7 _9'10 12
SL-l1S • • 7 11 2Sft- N- 9% 12
SL-llR-RA • 7 11 4%-7 ." 13

les· l ilt (1111 0 1,,11'
1"'11 II xW xl WI. Ilh.,
@13.8V

12 4.,., x 8 x 9 13
20 5 x9 x10 \Oi 20
J5 s x t t x tt 29
50 6 x 13'110 x 11 ..
70 61 13l,i, 1 12 '1. 48

J5 5'4 x 19 x 12'il 38.. 5% x 19 x 12'il so

IU· IIl1 ll_1 U i"ll,'.., _x _x l WI. Ilh.1
7 4 x7'il x 10l,i, 10
10 4 x 7'il x 10,," 12
12 4\1z x 8 x 9 13
20 5 x 9 x1 01'.l 18

11 2'/. 1 N x 9'1, 12

ClRCL.E 11 ON READER SERVICE CARO

C..tl..' ..
MODEl DII' I••••1

il13.8VOC il10VDC @5VDC
V5-12fol 9 5 2
VS-2OU 16 9 4
V5-35M 25 15 7
VS-SOM 37 22 10
VS-70M 67 34 16

• Variable rack mou nt POWlIf supplies
VRM·35M 25 15 7
VAM-SOM 37 22 10

• Built in speaker

'""' CHli.....
MODEL Go, "'" III, IA. ,al
flS.7S • , 5
fIS. 'OS , • 7.5
RS·12S • , 9
RS-20S • • 16
SL· l1S • • 7

MODEL VS-35M

RS-S SERIES

RS-l SERIES • POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CIIIIi_ 1eS' $in III! ::i'8::.1MODEL Duty '''-11*1 l,,_psl " "W "

RS-4L 3 4 3'k " 6Y11 " 7'10 6
R$-Sl 4 5 3'h " BY. " 7'1~ 7

RM SERIES • 19" RACK MOUNT POWER SUPPLIES
ContlnulUl les· SIII IlNI Sh;,~I',

MODEL DutylAmps! 'AmllIl Hx Wx 0 WL be.
RM -l2A 9 12 5'/0 x 19 x 8'10 16
RM-35A 25 35 5'10)( 19 x 12'h 38
RM-5OA 37 50 5'" x 19 x 12"h 50
RM -60A 50 55 7 x 19 )( 12'h 60,
Separate Volt and Amp Meters
AM · 12M 9 12 5'1, )( 19 x 8'/. 16
RM -35M 25 35 5'1. x 19 )( 12 'h 38
RM-50M 37 50 5'1. )( 19 )( 12'11 50

MODEL RM·35M AM·60M 50 55 7 )( 19 )( 12'h 60

RS-A SERIES - C..li. ... . ICS ' Silt II_I Uinlll
MODEl 'n, "," Dlly lA_, I) [A.,II IX Wxl WI. (1 " .)
flS.3A • 25 3 3 )(4,," )(5'" ,
flS.4A , • 3 • 314 x 6'1t x 9 5
AS-SA • • 5 3'1, x 6'" )( n• 7
RS-7A , , 5 7 3'% )(6'lIx9 9
AS- lOA • , 7.5 " 4)( 7 '/: )(1 0% 11
AS-12A , • 9 12 4'11 )( 8 )( 9 13
RS-128 • 9 " .. x 7'1: x 10 1,(, 13
flS.2OA , , 16 20 5x 9 )(1 0,"" 18
flS.J5A , • 25 J5 5 x11 )( 11 27
flS.50A , 37 50 6 )( 13,", x11 ..

MODEL RS·7A
RS·70A • " 70 6 x 13¥. x 12\ ..

RS-M SERIES c..Ii ....s ICS ' Silt 11111 O i"il,
MODEl Oil, IA."I IA.psl "xW xl WI. (lh.1

• SwilChable volt and Amp meter
RS-1 2N 9 12 4"7 x 8 x 9 13

• !ie;la'ate volt and Amp meters
flS.2OM 16 20 s x s x 10"7 18
flS.35M 25 J5 s x t t x rt 27

MODEL RS-35M fIS."'" 37 50 ex 131./, x 11 ..
RS·70M " 70 6 x 1JJt. x 12\ ..

VS-M AND VRM-M SERIES • separate Volt and Amp Meters . OUtput Voltage adjustable lrom 2·15 volts . ClJITenl limil adjustable lrom 1.5 amps
to Full load

"1f"::_lnl"""'inHlI Communieation sevee 150'\o~ Cvcle Smlll, on 5 min. 011)
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The MFJ Tunable DSP Filter
So little noise, Y01/ 1llig11l think you're the only one out there.

- -
..",- .

':>-u"o f\, )') ': '
._ -I

. ~)-' ''''

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

I f you can'! hear ' ern. you can" , work
'em. so YO UT rece iver has to he able to

separate the noise and signals. Some
times the unwanted no ise appears in the
form of adjacent signals. especially dur
ing contests. There have been consider
able advances III usmg computer
technolog y to help you zero in on the
signal you want and gel rid of other sig
na ls and noise. Many new transceivers
come equipped with Digital Signal Pro
cessing (051').

What arc the rest of us 10 do? You add

a good OSP unit to your existing rig.
MFrs 78..m is a tunable DSP fi lte r thai
has many functions . II is a to-bit ma
chine that runs at a 12 MIV cloc k speed.
T his allows the DSP to inte rpre t the in
co ming data very rapid ly and decide
what is in formation and what is noise .

This unit has so many noise fighting
featu res that the man ual is mOTC like a
textbook. The good news is tha t there is
an easy-to- follo w section in the begin
ning of the manual that allows you I II gel
up and running right away, I work with
co mpute rs for a living, so I hate to read
manuals when I get home. I unpacked
the MFJ filter and wanted to ge t it o n thc
air in abou t ten min utes. I chose to usc
the quick start suggestions and had it in
line in a very short time. You wi ll fin d
that to take advantage of many o f the
features. yo u will need to read the
manual. It is reasonable to expect to pur
in 8-10 hours to really master all the
func tions of this filter.

The ~FJ DSP unit is made to work
with SSB. C W, AM. packet. AMTOR.
PACTOR. RTfY, SSTV, WeFAX. FAC,
weak signal VHF. Ef\.1E. and sate lli te
modes. The filter has fift een pre-set til
tcrs for these modes. Five of these filt er
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se ttings arc locked in . You can customize
filte r settings USing ten programmable
filters. The custom sett ings alia.... you to
saw desired cente r Ircquencyrband
width. low pass/high pass cutoffs. auto/
manual notch. noise reduction or ot her
settings. You can select a pre- set filte r
and then kick in some o f the other noise
fighting features to mee t the c urrent
band conditions.

The un it goes in between your trans
ceivcrzrcccivcr and an ex ternal speaker
or headphones. It uses 12 VDC or you
can buy the MFJ-13 15 ($ 14 .95 ) adapter.
The un it comes with MF1's one-year
" ;-';0 Malter What" gunmntcc. They will
repai r or replace the unit for o ne year. no
maile r what you 've done to it. The filter
lists for $249.95. and it' s an
experimenter's dream. If yo u like to
fidd le with knobs and buttons. thi s unit

will keep you busy for quite some lime.

"/t's excellent for contesting
because it allows you to gel rid

ofoverlapping signals."

General features

-5 factory pre -SCI filte rs
- 10 programmable pre-set filters
-Tun ablc spotting tone-works even in

narrowest cw filter position
-Adaptivc runing-c-ccnrcr frequency

tuning automatically b!..·COIllCS liner as you
narrow the bandwidth : makes it easier to
use very narrow filters

-Automatic notch-s-can vary aggrcs
srvcncss

-2- 1/2 watt audio output
-Ability to tum speaker off and usc

phones. or usc both phones and speaker
-Rcporting of acti ve filtering (uses

Morse code)

-Automatic filter bypa..s during transmit
to monitor C W sidcronc. voice or data

-Manual norch in C W mode
-Noisc reduct ion. automatic notch and

tunable notch can he used III memory
mode

-Mark-Spucc frequency and baud rates
for data modes

-Adj ustablc line level output
-Sclf-testing for all digital c ircuitry,

switches and controls

A uto ma tic notch fil t e r

This filter IS designed to find and
e limi na te unwanted heterodynes very
rapid ly. CW and RTfY signals can also
he eliminated . The filte r is extremely
narrow, yet doesn't degrade voice sig
nal s . Thi s filter is a lso useful for gelling
rid of unwanted tuner-uppers (a fa ....orne
pastime of a nu mber of operators on 20
meters) . In add ition to the automatic
notch, there arc two manually tunable

notch filte rs . These can be cffec tivc for
se parating out a C W station yo u want to
tal k to from other unwan ted C W sta
tions. On SSB the DSP did the best job
when set a t the least aggressive sell ing .

Adaptive noise red uct ion

T his fil ter gets rid of background
noi se . In many instances during noisy
band cond itions, it can make the dilTer
once between picking a s ignal out o f the
noise or not. The noi se reduct ion mode
works with all the other fille r modes and
will work on random no ise , wh ite noise,
static. igni tion norse and power line
noise. The filter gives up to 20 dB of
noise reduction .

Tunable blgh-passjlow-pass fil te rs

T hese filters work for both voice and
data, The lower cutoff frequency can he
tuned from 2IX)-2200 li t. and the upper
cutoff frequency from 1400-3~(X) Hz.



JAN-BOXED ELECTRON TUBES

CIRCLE 75 ON READER SERVICE CARD

CIRCLE 324 ON READER SERVICE CARD

2A3 p,nta·USA (bul looks Chinese·made) $14.00
2125 Rart~llOII blue $4D.DO
4CX3OOA/I1i7 EIma~ __ _ __ $65.00
oUI32 Ra~.a . __ _ _ __.._._._._.._ $35.DlI
6MGA Syl_I . .••_ _ $11.50
1625 Iatlaul i •• , _.. $4.50
5691 Rlellanfso. ._ $6.50
5751 ECG __ $3.50
581U. ECG ~ I2AU7 $3.25
5!I98A Sylnlla _••.••. ......................._._. $9.15
7025 SE _12A.X7A.••.__••..._ _ $1.50
1146W toE •...•.•_.•._•• $19.l5li1; II hi" $115.00
6922 ECli = 6DJB " $3.50 ..

."-.-, . 10 lor $28.00; 100 1$200.00
7360 EeG .., " , $15.00
8552 ECG,12V VIRIon 6146 _ $12.00
7581AEC&.
35 W...ersioo oI 61.6GC _. $17.50 I ii; 10/$150.00

P!1cn F.D.I. U_. D.- VISA. IlASTERCAllDAmt,.,.
AI....... SN"inII • WfIII ..... IaIl1l &ala'"

Add_ Dc, t. 13 - PhllllC . 1t1nl -6573 - hi 41!1a21·1313

FAIR RADIO SALES
1016 E. EUREKA. BOl1105 • LIMA. OHIO. 4S802

If[II __

§Il7t~ g- ' UWl . JIIIVME$ .IC'I l'IIE"" ' 2\1 _
_ u::0n4 I1"'221Ll UIIIlES.IC'I "'" • .,lJ:tl1 Jol
1611.e- II'U~Ll Ull ME$.ICT "," ....1 _ 61·' _ 6fI
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ROTOR" CONTROL CABLES

....
_'l'I.UIll!""Jfa. _IIliAQ I-~ I__ _00
P "FUlO&f" . IJ ro..._ !flMI1-1WI . IXM1I _ J1lM
_ FlOl'lW ....sPK 0IPlCT IIIAAL.ICT. '~ I !nI1r _ 56$.-'
P FlOl'lW 1lk.sPK CiIlECT 1UUl.. .-T. ' .$dII • !JVlI _ S"IT ' $

' 00ll 1lOM/ f0N0l 85'llo 1lf'O UV RES .ICT. ' JdI • i>JIIlz _ . NJ_
5OtRGWfOAlol _llACl/iIlES .orr, '_ '~_, 122~

' OOll I'i(lllllN (XI lI!i'!lo llf'O UV RES.ICT. 2~ ' "' _

COAX WI$ILVE R TEFlON P L259 '. EA END

soldered " '~Ied

JUlt . ¥ff\'I9'\.OoGCI CIP ..... slUO -,13.. __ ..,iI _.... M
1O>I'C.~DIP ""' l:II iI -' l1$/11 _"'I$.~

Walking-Slick Beam ?
H" ld " ," ~,~" tJ,o ..I-,,', • .., .I~ '''~ ""'~ - - ,
",,,,Ie '" "f""'in"'" ..,,,h,,,",,,,, "oJ.,. U", in-
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Anlennas Hesl O,dt, l lolulk'

"',. ~"'·.2·S 1'''''''0 lJT~ IllI1 .n .\ 8·125

CABLE X-PERTS, INC.

EVERY ISSUE OF
73 Amateur Radio Today

on Microfiche!
The entire run of73 from October
1960 through lastyearisavailable.

Youcan haveaccesstothe treasures
of 73 without several hundred
pounds ofbulky hack issues. Our
24x fiche have 98 pages each and
will fi t in a card file on your desk.

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

CIRCLE 168 ON READER SERVICE CARD

ORDERS ONLY: 800-828·3340
.-=-:TECH INFO: 847-520-3003 FAX: 847-520-3444
~~ 416 Dlens Dr•• Wheeling. 11. 60090
~~ e-mlll: cxpOlx.oetcom.com

The collection of over 600
microfiche. isavailable asan entire
set, (no partial sets) for $285 plus
$5 shipping (USA). Annual
updates available for SIO.

Satisfaction guaranteed or money
back'

I]UCKMASTER
6196 Jefferson Highway
Mineral , Virginia 23 11 7

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

"" Fax 540:894-9141 S3

"~M 'OOltIup _ 1IOOlI
.-. .III STm'lllJ'EAf\!lI:'l a.-. P"'_~" "'_" ,' ;Ml ."....1Mt
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1_ 8OUl UJi i U .•IB.D'..., .... _ ..1_ op _ .074
_8OUl"UT~""""-'_ 1 . ~_ f1/1I

)11' 0II-~1lOClI)H'1I;JI'E1l\lI TUT. ....ne ox .'201 _ ...

ANTEN NA WIRE (BARE COPPER)

COAX (50 OHM " HFM GROUPI
fTEII t-.p _ _

AG2tw ...·.-a;-.;T..- .JCI r.<el .3OAl
AGlKJ F<WoI I5... BIIlIN I'IESISlNIT ,I('J • 1tI6. _ .. _

-..,, _ _ U lN AEI ......P"Y.QJl,.WtII""'~ .WII ._ _ .'x
Rm.MJ SOUl CENTER COHO _ IIA.llO..."....~ _ ~•. ,!iPl ____ . :Mt
A';;58MJ 9OUO CENTER COHO I5'10 TC llAAIJ _ _ ' 7111 ,•.." . 1~

til ChoSOUl 'alII. CWlADOfJlIM 12!l1 ._ • .,~
til or.. SlIlOl ..... CW L<DOER 1M '101

_ JCUl _ ~ .....CO&£U'IoU r I'Ve '" .... ,_ ...

AG2tw OIl.M.WIllMJl"'4'ECI2S'" I Ul'I _ ' _
1'Il~~ _ _ StUI....-e·TU I.OII'" l2S fl. "'" •~

1TEIIl l~ _ SOOlI
'R£lIl£".'J fa. _ 8AIrIO U oil I CIlI .... .!oM _ _
1Ii1JfQ.Ml 1Ol__2J oIl I Clll _ ...._~

1.M12.e DIll. ftD lII:I SlIj ...-... 1,e I 50.... _ "" _ ~
ue; CIlI OOl MD IIIlJlOllT1J oil i _ _ r.MI ._ $'"
UI'I CIlI 1l1lWl£XD« SII.D 'rJIf• .orr J l<il I '!>II ,,", ._ 1M " ......
LIlIl lllO lIlI.MD ..... .b\C:I<lll72dl • 4&UtI .__. ...". ..... . 2s.lI .... .1 22111
lDH-6Ool<112'_I£UX l llil . 0!>0 ....~1l ..). lIM
FSJ .IjD ...._~ 1ZI 1il . '_~ (2$ ' I "" '.$Qol

You can tune o ut unwanted signals very
close by. This is an effective filler for SSB
contest ing because it allows you to get rid
of overlapping signals. J found this f ilter
ing ability to be excellent. On shortwave
listening it helps kill heterodynes from
stations 5·10 kHz away.

Tunable bandpass filters

These filters work well with narrow
band signals such as CW and RTTY. You
can tune the center freq uency fro m 300·
3400 Hz and then vary the hand width
fro m 30 Hz-2t OO Hz. which gives you
very sharp CW fil tering (good for con
testing ). and wider sharp RlTY. etc. Iil
tering . By narro wing the bandwidth you
can eliminate sig nals that are 60 Hz
away. The filters don ' t appear to have
much problem with ringing; I used them
quite a lot on CWo

Comments

One important fac tor with the DSP
unit is to set the input level correctly.
The procedure for do ing so is quite clear
in the manual. If you start to use the DSP
and think it isn 't working right. you
most likely have the level se t incorrectly.
In most cases the pre-set fil ler se ttings
did what I needed to operate in almost
any type of ba nd condi tion. In the two
mo nths I tested it, the unit d id every
thing the other DSP units J have used d id
and a whole lot more .

Tbe one area where this filter really ex
celled was when using it with the digital
modes. "O ut of the box. the pre-set digital
modes sounded like a commercial tape.
That unit works the digital modes like
nothing I have ever used: ' Conard WS4S
commented. Using thc double bandpass
(dhp) filter capability you can set separate
Mark and Space frequencies and really get
rid of unwanted signals .

I tested the fil ter on a Yaesu 757GXIl. a
Ten-Tee Argosy II and a Kenwood 9305 .
Conard WS4S summed up the testing in
these wonk "You can gel real lonely us
ing this filter. You can crank up the filters
to the point where you think there's no one
else on the band. Tben before depression
sets in you take the fil ter out of line and
realize that you arc not alone."

For more info rmatio n, see your
dealer or con tact MFJ Enterpri ses.
Inc.• Bo x 494. Mi ss issi pp i State MS
39762. Phone (60 1) 323-5869 or FAX
(60 1) 323-655 J. S!l
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Build the FOX Controller
A sneaky device to make fox/willing even morefun.

Bob Johansen W B2SR F (Sly Red Fox)
61 Burnside Ave.

Staten Island NY 10302

o nce upon a time. the Staten (, . false nulls thai were probably due to
land Amateu r Radio Association multipath.
(SIARA) held a foxh um in the I can still hear George growling that

Great Kills Park no Staten Island to lest
he had outfoxed us. Rich KB20H finally

the DF units severa l club members had
made. George (The Bear ) NA2V vclun-

located him. After the foxhunr was over

we di scussed how we might improve ourtcc rcd 10 te the fox . He hid in the woods
and period ically transmitted o n his HT. d irection-finding technique. Sy AA2RT

We loo k bearings to determine his loca- asked i f the transmitter could he opcr-

lion. hut we didn' t locate him very arcd automatically. Sure. with an auto-
quickly because we were ge tting many malic ID unit . 1 set out to build one.

S
6

7
3

,
1 IS

2 • NC +5V -rl SSI 202P I:

""'
NC NCP 9i110 RI

HT
R2

~. I:
RX

R3 CI Ie 1 "7
"';old •

"7
rx

(2 R4 R5

1 • )

R6 -t> Ql
0 o-, PN2222

R7

DJ -,
CM -,

"7
Pig. 1. Circuit for the pox Controller. Numbered terminals indicate connections to BA SIC
Stamn module.

The IIASIC Stamp

Through 73 I have learned about con
tro l circuits using devices like the 555
timer. counters. gates. and a diodc ma
trix (a type of ROM) to serve as a con
tro lle r and II> uni t fo r experimental
beacons and repeaters. Then I read about
a new to y that I just had to get. Parallax
Inc.ts BASIC Stamp, so 1 ordered one
complete with the development sys tem,
fro m Digikcy. Appl ica tion Note #8,
"Sending Messages in Morse Code,"
provided a flash of inspiration, so I
adapted this program to suit my foxy
needs.

The BASIC Stamp is a really neat
9V battery-powered computer/controller
about the site o f a large postage stamp,
hence the name. It has eight 110 lines
and 256 bytes of memory that can be
program med in the BASIC language
using a PC development system. The
BASIC Stamp board has a small
proto typi ng area that ca n he used for
adding c ustom circuitry. I used this area
for a DTMF decoder and the PTf keying
and aud io co upling components. The
FOX controller decodes DTMF com
mands received on a separa te receiver,
and key!'> the foxbum transmitter
accord ingly. This provides for wireless
remote contro l that ca n be very handy
during a Ioxhunr. Alterna tely, the FOX
controller can receive comma nds on the
fox's own rece iver.

Constructle n

You should be able to build this
project for under $50 if you have any
kind of a junk box. There are three di f
ferent versions of the BASIC Stamp. I
used the orig inal discrete component
version. which has a removable 93LC56
EEPROM and PIC I6C56 BASIC inter
preter IC. There are newer $ MD ver
sions that allow fo r a more compact
assem bly, hut these versions do not have
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·5electoble code
rates from 3~
103J~

• Pioy$ srondord Of
Fonm;orlh

• SJze f ' x 38" x 2.4"
• Runs 4D hrs on

one 9 vbot1&y
I) Play, tontln uous fn.'!lh random eede
[Selectable letter groups, ie A·Z, 0·9, & more) I

1 ) P reprojtramed random t ha rader playln~

3) taterecnve t ra ining (Excellent for beginners) 'I·

4) Continlous newly g"nera ted QSO
( I million different QSO like the General exam) '

5) Prepropmed QSO to eheek aeeu ...ey
6) C o n tin uo us rand o m ll'Ords Pla}'int:

The Ultimate Pocket
Morse Code Trainer
II h. , .n the above fea turn plu,
t ) A t6 character LCD display which allows
you to check yourselfduring or after a QSO
2) lnternal amplified speaker.
l ) Selectable random character playing. (Select I

which char-deter or numbers to practice) I
C. II Z1 4-JSCJ-088l1 PriCe $99.00

ACd 2.SO !Of Q mono eaJ~ • 3.SO b Q .-.oI'eOd ..
v.o."MC o::cEVed Add $6.00 $+I • 5.25% Ill:
C ; em "*'" T, .. ' C . ..OIU ....... Dr.a... T,1SN4

CIRCLE 271 ON READER SERVICE CARD

Pocket Morse'
Code Trainer
Learn Code Faster & Easler
Better than code topes
Take It anywhere to practice
Ught weight & compact

The Deluxe Pocket
Morse Code Trainer

$4

""
KaGOLD for PkGOLD for
Kantronics m AEA tncs
Packet Pactor G·tor Amlor Baudot NavteK

• Supports lalest ROM • Callbook Access
• Binary FIle Thlnsters • Full On-lIne Help
• Conference Mode • Fa sl Native Code
• ANSI Graphics • Smooth operation In
• Remote Commands • Win 3.KK, 95, NT
• Dual Port Support • Prinled User Guide
• Multl-Col'lneds Easy • Don't Miss Out I
• Looolng bullf·ln • Call Today to Inquire

PkGOLD & KaGOLD
Packet Radio and Much More
Amtor - Pactor - Gtor - Rtty

Compare these Advanced Features II
Join Thousands of GOLD Users Worldwide

More Features , More Users, More Fun II
InterFlex Systems Design Corp.

P O. Box64 18. Laguna Niguel. CA 926C7·6418

1=

'pin 0= P1T pin 1= sound output pins 3·7 dtmf input

' Program FOX.BAS vers ion 7 for tex t rev 2 3/27/96 by R. Johansen WB2S RF
adapted from Parall ax Inc. application note # 8
' Improve DTM F Noise Immunity
, When dtmf * is received the FOX activates the transm itter carrier
'then a high beep tone then a low beep tone carrier drops for 5 sec .
, When dtmf # is received for 5 seconds after low beep operation is cancelled
'signals O K to check operation
, When d tmf 0 is received unit sends Hi Hi (laughter)
'This program applies PTf, five tones, pa uses 4 .5 minutes then sends the ID.
'The five tones are generated 200 mSec apart useful for determination
, of either Tx or Rx delay.

DTMF:
pause 50
b8=pinsll 6 'sets up pins 4-7 for binary input
if pin3=O then d tmf
rem debug#$ B8 'displays dtmf in hexadecimal form
If B8=$OA the n HIT
IF B8=$OC OR B8=$OB the n OK
goto dtmf

OK:
pau se 2000
if pin3= 1 then O K 'strobe loop to hoJdo tT ok
high 0
pause 500
for index 1= 0 to I
lookup index 1,(227, 163 ),Character

gosub morse
next
low 0
if B8=$OC then dtmf
pause 1000

Symbol Tone= 100
Symbol Quie t = 0
Symbol Ditjcngth = 7 'Cha nge these constants to
Symbol Dah_length = 2 1 'change speed. Maintain rat ios
Symbol Wrd_Iength = 42 ' 3 : I (dah :dit) and 7: I (wrd :dit)
Symbol C ha racter = bO
Symbol Index I = b6
Symbol lndex2 = b2
Symbol Elements = b4
DIRS=%<XXXXJ I JI ' de fine input/output pins

Identify :

high 0 'Holds PTf
Sound 1,( 11 0,20,105,20. 100,20,95 ,20,90,20) 'To nes to evaluate PTf delay

for b to = 0 to 17 ' 18 beeps x 15 .5sec = epprox . 4 m inutes 39 sec

high 0
pause 500
sound I , (110, I0) Usftng continued on page 34
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for Index I = 0 to l;l 'c hange for number of characters
loo kup Index I , (l;l9. 132,6!.3,67.36, 14lJ,36, 227, l4H) . Character
gosub Morse
nex t
10w O
gctc d tmf

Usling conlfmwd from page 33

pause I(XXX)
sound J. (90. 10)
low 0
pause 50(X)
if pin3= I then dun f
next

high 0
pause 5000

, send the word WB 2SRF/fu x in morse

HIT:
pause 2000
if pin3= I then hit ' loop to holdoff hit
high 0
pause I{X)O
fo r indcxl e 0 to J
lookup index I. (4.2.4.2), character
gosub morse
next
10w O
goto dtmf

Morse:
let elements = Character & %(X)OOOI I I
if elements = 7 then adjust!
if clements = 6 then adjust 2
Bang key:
for index:! = I to clements
if character >= 128 then dah
goto dit
Reenter:
let Character = Charactcr e 2
next
gosub char_s p
return
adj ust! :
clements = 6
gore Bungkey

adj ustl :
Characte r = C haracter & % I I I 110 I I
go to Bangkey
end

Oil:

sou nd I. (Tone . Ditjength)

sound I , (Quict.ditjength)
gore Reenter
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Listing continued on page 35

a removable EEPRO~I (sec note in Parts
List) .

Install and wire the DTMF decoder,
PIT keying transistor and audio coupling
compo nents into the prototyping area (sec
Fi~ I) . I USLxl #30 insulated wire-wrap
wire as j umpers soldered between the con
nections. A three-pin header was used to
make the connections to the l-IT's audio,
PTT. and ground. I put the HT and control 
ler inside a surplus ammo box equipped
with a BNe antenna connector and it was
all set.

Operation

Once you 've built your fo xy controller
you ' ll need two HTs to transmit and re
ceive on the same frequency. You'll
probabl y want to offset the frequency o f
the 1'0.\ 's receiver or usc the lone decoder
mode of your HT so that o nly you can
control the 1'0.\. Sneaky, huh ? The FO X
controller can also listen for commands
on one hand (U HF) and control the fox
on another (V HF).

Set you r HT's vol um e control to the
midd le c f its range and attach the p lugs
from the controlle r. The controller then
listens for a DTM F command to start the
operation . Whe n a .,... is received the

P1T line is enabled. "O K" is transmitted
in Morse code. a high -pitched beep is
emitted, fo llo wed by 10 seconds of car
rier. then a low-pitched a ud io beep. then
the carrier drops live seconds he fore re
suming. This lets you know that you've
contacted the FOX controller, and that
irs about to key up for 4.5 minutes. If a
"#" or " 0" is sent at this time the opera
tion is canceled. After 4.5 mi nutes it
sends an ID message (W H2S RF/FOX in
my un it) before releasing the carrie r.

When a "#" is received. the unit will
test the operation without goi ng through
the long sequence above. The P1T line
is enabled. "O K" is sent, and the carrier
is released .

Whe n a "1)" is received, the unit wil l
transm it " III HI" and then silence the
tran smitter (this is for when you fec i
someone is gett ing too close ). Of course,
when using a sing le HT as both the fox
and the FOX controller rece iver. you
need to wait unti l the 4.5 mi nu te timer
expi res before se nding add itional com
mands.

Use the lowest output power se tting o f
the fox HT to conserve baucry life and
make it more difficult to find .



What next?

The BASIC StampIDTMF decoder
combination can be used for all kinds of
things. For instance. I intend to write
software for se lective calling and a
DTMF display using a LCD panel. The
EEPROM can be overwritten or re
moved and replaced with one loaded
with different programs to suit different
applications. What applications can you
thin k of for this neal hardware? ED

Acknowledgment: Thanks to Chantal
and Jim at Parallax for giving me per
mission to use and adapt Application
Note #8.

Pans List

X1 3.579545 MHz
crystal, 17pF load
capacttance

C1, C2 .0 1 ~F 50V ceramic
capacitors (2)

R1 1M 1/4W resistor

R4 100k 1/4W resisto r

R2 4.7k 1I4W resistor

R3, R5, 1k 1/4W resistors (3)
R7

Spectrum ElectronicProducts 10 irocluoe voice IDer. DTMF
introd lJCes the world·s firsl Control and prog ramming.
handheld repeater controller. hang and l lmll"'Out l imers.
No larger than most hand- Digi ta l Voice Operaled
held f llllioll , the HRC·l0 con- SquoIch (DVOS""pelernetry
verts a single or dual-band tor>e5, and pnvale voice rna~

radio WIto a tuI teaMed sim-- sIoI. $299 .... c'
p1ex or dl4Jlex <epealer sys-Ionp_~
tam. Key leaturesollheHRCo __ v.I . ... ..~ '161
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Footnotes:

See QSf, May 1993 pg. 35. "Build the
Handifinder," by Bob Leskovec K8DTS.

Sec 73 Amaleur Radio Today. June
1994. pg. 46, 'The Morse Messenger,"
by Scott Edwards.

R6 10k 1/4W resistor

01 PN2222

D1 Red LED indicator

Miscellaneous

YAESU FT-lOOOD

"",..$4225
_ _ ... ...... Z;OII.--.e:..-.... _ .... M L.o.

WFJ alsa UNDER $55.00
over 903D HAM I~. In Slock, A.U Pric.. ClIIh FOB Preston
~ ROSS DISTRIBUTING COMPANY
~ h1tp:l_.__-.c""".." ._

71 s. St. .. s...-. _ . Ill. aH3
_ '.......... ·w_. "'"""" _
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20'lenglhs of RG-174 or
miniature audio coaxial cable (2)

Mini phone plug "receiver audio
(earphone) output"

Submlni phone plug
'transmitter audio (mike) input"

3-pln header plug and socket
part of 929974-01-36-ND and

PZC36SAAN from Diglkey

1B-pin IC socket

Digikey #STAMP-ND kit
(Includes one Basic Stamp); use

wtth your own PC to program
your own functions: also

available from ParaJlax (includes
blank EEPROM socketed B-pin

dip)

SSI202P DTMF decoder

Note: If you do not wish to purchase the De
velopment Kit to program the BASIC Stamp
a programmed EEPROM for the discrete
component version is available from the au
thor. at the address above. for SID postpaid
(US delivery). Some hard-to-find pans such
as the SSI202P and completed units may he
available; contact the author for price and
ava ilability.

Word_sp:
sound I , (Quiet. Wrd_length)
return

Dah:

UsUng oontfnued Jrom page 3 4

The following sources will offer you a
free catalog upon your req uest:

sound I. (Tone. Dah_length)

See also Nuts & Volts magazine. May
1994. pg. 35. "Counterfeit Stamp Devel
opment System," also by Scott Edwards.
a gtXXI tutorial on how the BASIC Stamp
works .

Parallax Inc., (9 16) 624-8333
Digikey Corporation , (800) DIGIKEY
JDR Microdevices, (408) 494-1400
BG Micro, (800) 276-2206
Scott Edwards Electronics, (602) 459

4802

sound 1. (Quiet,diU ength)
goto Reenter
Char_sp:
sound 1. (Quiet. Dab_length)
return



A 30m Through 80m Loop
Great indoor antenna for QRP.

Jay Jeffery WV8R
3819 Parkdale Road

C leveland Heights OH 44121

o

r;j'P1. 259

'TI·

I•1-- -- 61 5" - - - - -

built a si mp le frame of furring strips de
signed 10 put as little wood between the
rad iating wires as poss ible. The frame
holds the loop. the variable capacitor
(240 pf), and the coupling loop fi rmly in
place. ye t it is lightweight and easy to
reposition . See Fig. I .

The sides o f the I(XlP are separate
pieces o f wire. supported and connected
with plastic terminal blocks (Radio
Shack'>' #274-678), S ince bolts and
screws ho ld the frame together and the
wire s ides arc held by the termina l bloc k
screws. it IS easy to disassemble the
whole antenna to move it. The capaci to r
IS mou nted o n a Plexiglas" plate
screwed to the central support . (A plastic
e nclosure .....ould be safer. but the plate
was quickcr. ) The actual construction
took about two hours.

Looki ng at th e c irc uit design in F ig"
2. you can see the sma ll loop that
co uples the coax to the ma in loop . The
coup ling loop is made o f so lid insu
lated # 12 wrre . Thi s makes it more
rigid for easy shapi ng and po sition ing .
The top o f thi s loop is he ld by part of a

66.5"

-'
250 pF

characteristics o f a small loop and by
means o f the null associated with this
type of antenna ,

Since my house IS constructed of
wood. the antenna works well in almost
any location; some homes or buildings
have a lot of metal in their construction
that could shield the antenna and cause it
to work poo rly. Even so. there may he a
spo t that will work . such as a porch or an
attic space above the metal.

One drawback o f an antenna in the
home is the danger o f an RF burn. lnsu
lation o f the ex posed parts of the antenna
can help prevent this. but an indoor an
tenna must be treated with respect whe n
it is be ing used to transmit.

" This antenna fits easily
inside a house, is easy to build

and repair evell during
the worst weather, and is

simple to tune:"

Construction

capacitor. I found thai I could tune the
30 and 40 meter bands. a'.. well as the 80.
I also fo und that the loop. though techni
cally a small loop. was not exactly tiny.
It was approximately 6-l- inches square.

Since the antenna was to stand upri gh t
to save space. I mad e it 66.5 inches high
and 62.5 inches wide . This favors the
vertical wires. wh ich do most of the ra
diati ng , Tho advan tages of havi ng the
loop upright arc that it is less sensitive to
being near ground level than a hori zon
tal loop. and it has some gain along the
plane o f the loop. Also. interference can
be reduced because of the sharp tuning

MAIN
lOOP

CAPAOTOR

NPUT lOOP

66.5"

-

T
he reasons for designing a rela
lively small an tenna for gO
meters arc usually to get around

antenna restrictions or 10 solve the
problem of lack of space . There is an
othe r good reason. however. and tbut is
convenience.

Consider an antenna thai fi ts easily into
a mom of a house, is easy to build and rc
pair even during the w(1);1weather, and is
simple to tunc. Isn't that convenience? The
difficult thing is coming up with one that's
small but capable. even 31 QRP levels of
power (5 wutts or less).

Having had good QRP results on 40
meters with a small. single-tum loop
based on standard designs. I decided to
try to scale it up to l:{O meters. Usi ng pro 
po rtions. I estimated the size needed and
laid it out on the din ing room floor using
ordinary zipcord and a 250 pF variable. I
was lucky and wax able 10 tunc up 00 80
meters the first try. By prunmg it. I
was able to use the full extent o f the

T he design

Fig. J. The 80 meier loopantenna. showing
lil t' construction details.
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Insulated ho use wire (# 12 st randed)
was used to form the loop. However. a
wire loop req uires a frame to hold it. I

Fig, 2. Loop lln/elll ra ci re ll i t desig n and
dimensions.
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Comments

The antenna must be tuned to the fre
quency to he used, by connecting the an
tenna to a transceiver set for the desired
frequency. Tum the knob o n the capaci
tor until resonance is reached. At this
point the background noise or signals
will be heard, and they will be at a maxi
mum. If the frequency is e1ear o f tra ffi c
you ca n transmit briefly at low power to
peak the output, using a field-strength
meter. Marking reso nance points on the
plate that holds the capacitor makes
retuning very quick and simple.

By inserting a tuner and an SWR
meter in the circuit. the impedance seen
by the transmitter can be improved and a
wider range of freq uencies ca n be used
without retuning the antenna. O nly the
tuner needs to be touched up if the
changes in freq uency are not dras tic. Re
cord ing tu ner settings for fut ure use will
allow you to leave the tuner in the
circuit, set it. and then resonate the loop.

Using an antenna analyzer, the reso
nance can be found more qu ickly and
accurately without having to transmit.

The antenna sends out maximum sig
nals along the plane of the loop. At the
same time there is a pronounced null per
pendicular to the plane at its center, These
properties can be employed to enhance re
ceived and transmitted signals. Also, aim
ing the null at a noise source can cut down
or eli minate that noise. I keep the antenna
flat against a wall in an upstairs bedroom.
By moving the left side or the right side
out. t can easily change direction.

Since this antenna was intended for
QRP use, or as much as 10 or 15 watts, the
capacitor from an old 300-wau tuncr
served the purpose. At greater power levels
a capacitor with a higher breakdown volt
age should be used. Also. much more care
should be given to safety considerations.

terminal block . The bottom is taped to
the main loo p itse lf. The small loop is
27 inches by 3.5 inches.

Operation

It 's a pleasure to operate CW or SS B
QRP on 80 meters us ing a relatively
small antenna while still gelli ng very
good results (not getti ng TV I complaints
is also pleasant, even when the TV is in
the next room) . The anten na works as
well o n 30 and 40 meters as it does on
80. Give it a try. Fa
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Desoldering

N"",twr 38 on yOU/" FHOblfd cerd

Damage control for the PC board.

Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

A
lot of paper has been run

through the world 's priming
presses describing how 10 solder

electronic compo nents on to a c ircuit
board . No w. I'm going to te ll you how to
unsolder those same components.

The process of removing solder from
a PC hoard can he as basic as reheating a
co nnectio n or as ad van ced a.. using sur
face-mount hot air dcsoldcring equip
ment. Surface-mo unt parts arc not that
hard 10 replace. hut most of us don' t .
ha ve access 10 the replacements needed .
For now, lei 'S just keep 10 through-hole
construction. Thai's what most of us
come up against "hen working on a
home-brew project or a kit.

Throug h-hole desoldering

As the name implies. through-hole
dcsoldering involves removing solder
from a hole on a PC board. There are
several methods used today. and I' ve
added a few hints and described some
kinks I' ve discovered along the way.

Yo u' re building a kit and you have no
ticed a solder bridge between two adja
cent pads. The kit uses a sing le-sided PC
hoard .

Now. I get madder than Jim Bowie
with a d ull knife over solder bridges on a
ci rcuit hoard! It o nly takes a whisker of
solder to stop a ci rcuit dead in its tracks.
They're so cai..y to make and so hard to
spot! But once you have found the solder
bridge. it's usually easy to get rid of.

To remove this kind o f solder connec
tion . you can try a few tricks. First . wipe
off all thc solder on the soldering iron's
tip. T he tip should be hot, clcun and dry.
Now. apply heat to one side o f the solder
bridge. In most cases. heati ng up thc pad
will cause the solder to wid up the tip o f
the soldering iron. rcmcving the solder
bridge.
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If that doesn ' t work. clean the solder
ing iron tip again and apply heat to the
middle of the bridge . Again. the solder
should wick up the tip. eliminating the
solder bridge .

Here's another variation you can try:
Tum the PC hoard ovcr. so gravity helps
thc molten solder move towards the sol
dering iron 's lip. Using these methods.
you can remove a solder bridge between
IC pin.. and adj acent solde r pads wit hout
much fus s. However. there arc times
when you need a bit more help.

"My SHY method
really works."

Desotderin g braid

Several different manufac turers make
dcsoldcring wicks. I use a prod uct called
"so lder wick." I also have had good luck
with Chcm-Wik!" brand. Basically. a
dcscldcring wick is a web o f line coppe r
wires braided together and soaked in a
che mical n ux. As a matter (If fact. you
can usc the braid from a piece of junk
coax and some so lder ing n ux 10 make a
hunk of emerge ncy solder wick . To rc
move solder fro m a PC hoard. yo u apply
heat to melt the solder and the braid
wicks the mo lten solder up.

The fi rst step is to determine the
proper size of the wick braid. The stuff
comes in various widths. Dcsoldering
wid is not a one-size-fits-all prod uct.
The thinnest material is great for remov
ing so lder between IC pins. The larger
width i ~ used for larger and more heat
resi stant joints . You can purchase
dcscldcring wick in .030" through . 190"
widths.

The idea is to heat up the wick and the
solder joint a t the same time. If you use a

wick that is too large. you risk damage
to the PC hoard . P lus. i f you ' ve in
serted a part backward s and plan to usc
the part again . too much heal ean dam
age it. Al so. too wide a wick wi ll suck
up the heal fro m the iron. making it
more difficul t to remove tbe part. 1 use
.06r -wide deso ldering wick for most
IC pins and quarte r-wall re si stors .

Let ' s say you want to remo ve an Ie
chip from your c irc uit hoard usi ng
dcsoldcring wid. Select the proper
s ize wick for the j ob. If yo u can . re·
place (he solderi ng iron tip with o ne
that is wider than it is pointy. You wan I

to gel heat to the joint in the sho rtest
time possi ble . A needle -type iron tip is
fine for so ldering the pan in. but you
need somethi ng blunt (0 remo ve it. Be
sure the lip o f the soldering iron is
cl ean an d d ry. You may want to "ti n"
the ti p by me lting so lder onto the tip
and the n wiping off the mol ten so lder.
Excess solder o n the t ip will j ust get
sucked into the soldering wick . leavi ng
the solder on the PC hoard untouched!

Now. put a d ean piece of desolder
ing wick on top o f the j oint. Appl y
heal to the joint an d in a seco nd or IwO
the so lder will melt and he sucked up
into (he dcsoldcrtng braid . You may
have to repeat this proced ure if the
joint had nn e xcess a mou nt o f solder.

The sec ret to us ing dcscldcring wick
is getti ng the j o int ho t a~ quickly as
possi ble. In most cases a 15 wall sol
dering iro n will not have e nough
"oomph" 10 heat up the joint . the sol
der. and the wick . As a rule o f thumb.
if it takes lo nger than three seconds to
deso lder a j o int. then the iron is too
small or t he j o int i s 100 large . I keep a

solde ring iron at my side j ust for
deso ldcrin g- a -t5 wall iron wi th a
large nat tip.



Tools, t ips a nd suckers

All the examples I' ve given so far deal
with single-sided PC boards. Do uble
sided PC boards with plated through
holes require an entire ly d ifferent
approach .

As the name implies. plated th rough
ho les have a layer o f copper deposited
in eac h hole on the PC board . Thi s
pl at ing is about .003 inc h thi ck a nd
connec ts the top half of the PC board
to the bottom hal f. For most o f us,
that's all wc"Il ever see . However, it is
possi ble to have up to 16 d ifferent lay 
ers connected to each other by plated
through ho les. But for right no w, let's
j ust worry about double-sided boards
with p ia led through holes.

Unless you ' re re a lly into pain, usi ng
desoldering wic k o n a do uble-sided
PC board with p lated throug h holes
can he a real pooper! The wick will get
th e solder from the top side . F lip the
board over and you can get the solder
off the bottom side . Ho we ve r, you' ll
still have so lder hid ing inside the ho le ,
cli nging to the copper p lating .

All rig ht. he re ' s ho w 10 ge l a part o ut
of the PC board without spe nding a
bundle o n vacuum-dcsoldering equip
men t. Well , actually, there are tw o ways.
The first is my personal favorite: the
slash/burn/yan k or S HY method .

Resistors are tbc easiest to remove
using my S BY method. Since re sistors
are cheap , it doesn ' t pay to save them.
So grab your side-c utters and clip one
lead o f the re sistor as close to the
resisto r ' s body as possible (you can
abo j ust cut the resistor in half) . With
needle nose p liers, ho ld the resistor ' s
lead and apply heat to the lead from
the top side o f the PC hoard . When the
solder melts, yank the lead o ut of the
hole.

Now that the leads are o ut o f the
board, you need to re move the solder
fro m the holes. Th is is the seco nd part
o f my S BY method .

You 'll need a sta in less stee l needle .
A need le. not a p in. You ' ll need some
thing sma ll to hold the needle. and the
best tool to usc is? Necdlcnosc pl iers,
of course ! Fro m the top side of th e PC
board , p lace the tip of the needle on
top o f the ho le. Heat the needle wi th
your hig h-wattage iro n. As the so lde r
beg ins 10 melt, push the need le
thro ugh the hole. Remo ve the needl e .

Since th e need le is m ade out o f stain
less stee l, the solder will not stic k to it .
T his opens up the ho le , all owing you
to insta ll the re p lace me nt part .

As sim ple as my S BY met hod
so unds. it reall y work s. Hut what about
those parts whose leads you can ' t get
to? Crush 'e m ! For d isk capacuors, c ut
them in hal f. Use a small screwd river
In pry off the tops o f electroly tic ca
pucitors, leaving only their leads. Use
slip-jo int p liers to crush the bod ies o f
tanta lum capaci to rs .

For ICs yo u' ll need a sma ll sharp
side-cutter. At the body o f the IC, clip
o ff its lead s. Now you can remove the
pins o ne at a lime. Clean o ut the holes
and insta ll th e new IC .

11 doesn 't take Mr. Wizard to tel l you
th at the parts you re move arc history
when using m y S HY desoldcring
method. Ho we ver, th ere is a ce rtai n

"Neglecting this simple
cleaning step will destroy

most irons."

amount of ve ngeful pleasure in crush
ing the dog sno t out of a part that took
three hours to find!

You always want to apply e nough
heat to the joint to have the so lder n ow
free ly inside the ho le. If you don't.
you may pullihe copper plati ng o ut o f
the holes . Yo u can easi ly tell hy look
ing at the leads of the part you j us t rc
moved: If yo u see a copper ring
around the leads. yo u' ve pull ed th e
plat ing o ut o f the ho le . With the plat 
ing no lo nger inside the ho le, yo u must
solder the top and bouorn foils to the
com ponent lead o f the replacement part.
A nd so me times you can' t get 10 both
sides of the board. so be sure to use
enough heal 10 gel the solder molten be
fore ) 'OU start yanking out the leads.

Super suc kers

Using the needl e works for small
j obs, bU I it's time -consum ing . There
arc o the r methods of gett ing the so lder
o ut o f a hole .

The cheapest is a desol derin g bulb.
You squeeze the bul b. heal up the jo in t
a nd place the tip of the desoldcri ng
bu lb o n the hole. When the solder is
mol ten. you re lease the bulb. In theo ry,
the molten solder is sucked up into the

bulb. In re al li fe. I find . it works better
if I blow the solder out of the hole
fro m the top side.

Spring -loaded so Iller suckers work
just like the bulb, bu t are spring
loaded to supply a faster and more
powerful sucki ng act ion . Ala s. these
thin gs work even worse for me than
the desoldering bulb ! I'm sure there
arc many hams using these things with
great success , hut I' m not o ne of them.

Super super suckers!

If you have the money. the best bet is
to get a vacuum dcscldering sialion.
Usually the y come wi th interchange
able tips and heater c lements. Always
he sure to check o ut replace ment tips
if the pr ice of the iron see ms
unreasonably cheap .

I purchased a unit with a built-in pump. I
chose a Weller model. Other companies,
such as Pace and OK Industries, also make
dcsoldcring cquipmem.

Because the dcsoldcring irons have
higher wattage heating clements and an
instant vacuum they arc ahle to suck the
solder out of a hole in a few seconds. It ' s
best to allow the iron to hea t up the joint
until the so lder becomes molten. Then
hit the vacuum. In an instant, the hole is
clear. Sometimes it helps to wiggle the
lead with the iron 's lip to make sure the
lead is clear from the sides o f the ho le.
They arc worth the money if you need to
repair double-sided PC boards on a daily
bas is.

Because of the n ux and o ld solder.
dcsoldering equi pment can be a main
tenance prob lem. Be sure you a lways
have gaske ts, sea ls und o ther necessary
replace me nt parts on hand .

Unlike that old soldering iron ,
lie solderi ng irons need to be cleaned
each and every time they are used . Ne
glec ting th is simple cleaning step will
destroy most irons. In some cases, if
yo u use the desoldcring iron for hours
o n e nd each day, you may need to ru n
so me thi nner thro ugh the vac uum
pu mp to preve nt the pu mp from se iz
in g up. Just don 't do it with the heating
c lement o n!

T he bes t way 10 prevent dam age to a
PC hoard and 10 find th e screwups is to
pu t the right part in the right loc atio n
the fi rs t t ime . But th en yo u would miss
a ll the fun o f trou bleshooting your
own gear! Fa
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Go MOBILE
"5 011111_,.,,1

Two Pocket-Size
Winners from SGC

SGC, 'me SSB people," an-
nounce the publication of two
new HF-SSB-oriented bocJks: Go
Mobile at 500 Watts and DSP;
Facts and Equipment.

Go Mobile has chapters on the
basic layout of a mobile system ,
on power for a soc-wart mobile
system, antenna s and grounds,
noise and vibration, and on instal
lation, with instructions based on
SGC's own technicians' experi
ences in four specific vehides
but theirtips can beappied k:I any
manufacturer's high frequency

90" .
DSP is an education in how

sound is recorded and repro
duced,onme comparison of ana
log to digital filtering. on DSP in
high frequency communications,
and on the future of DSP.

Both books are available (sug
gested retail price $19.95 each)
from ham dealers and from SGC,
Inc., P.O. Box 35326, Bellevue
WA98009. Fcxmore information,
ca ll the SGC Marketing
Department at (BOO) 259-7331.

The o ueeneee is easily as
sembled and adjusted , bu1 the
best feature is the price: only
$159.95 plus s&h. For more in
formation, con tact Cubex, 276 1
Sa turn St. , Unit E, Brea CA
9282 1. Te lephone (714) 577
9009); FAX (714 ) 577-9124.

EDX-2 Automatic
Antenna Tuner

New from the Cubex HhCive;;;--'- - - "'- - """""'"

Cubex's new sideband an
tenna, the -o ueeneee.' is a 6
meter a-element pratuned quad
antenna , a ll Fiberglas'" con
struction with a heavy-duty alu
minum mast- to -boom coupler.
The Oueenbee is fed directly with
52 ohm coax and feature s
Cubex's exclusive tuning block,
which allows the antenna reso
nance point to be adjusted
sligh tly without co mp letely
chang ing the wire el ements .
Plus , the "Ooeenoee" comes with
the drtven element prerrereeo tor
a resonant frequency of 50.2
MHz, giving the antenna a band
width of slightly less than 1 MHz
at an SWA of less than 1.7 to 1.

Alinco Elec tro n ics ' n ew
EDX-2 is designed to provide a
quick match between antenna
and transce iver, with the
ability to match a le ngth of an
tenna from eight to 80 feet. on
bands from 10 to 160 meters (a
minimum antenna length of 40
feet is required for 160 meter
operat ion) .

The EDX-2 uses compute r
logic to operate a netwol1l. of ca
pacitors and inductors to find
the combination presenting th e
lo west possib le SWR to the
radio. Mobile users have added
flexi bility in using an eight
fool whip when in motion , or
adding a length of wire to the
s tationary whip to improve HF
operating performance.

The EDX-2 comes equipped
with a control cable interface
designed 10 plug directly into
the Alinco DX-70 HF rad io, but
the unit ca n be adapted for use
with othe r manufacturers' ra
dios . I t is enclosed in a
we athe r- resistant case , sui t
able for use in mobile, base and
marine operations , and can
be operated in a horizontal or
ve rtica l position.

The suggested list price is
$344 , bu t check wi th your
dea ler becau se you may be
able to pick up this briefcase
sized unit for less.

For more information , con
tact your dealer or Ali nco Elec
tronics, Inc ., 438 Amapola Ave.,
Ste. #1 30 , Torrance CA 90501.
Phone (3 10) 618-8616: FAX
(310) 618-8758.

When You Have To Wire

Listen In on the World

•fJ lI--

6
lEE
WIRING-

We hams, being experts with
e1ectridty, can get drafted to deal
with electrlcal wiring . If (or when)
you do, you're going 10 need to
know something about wiring
regulations. For $29.95 you can
invest in Brian Scaddan's 16th
Edition lEE Wiring Regulations,
from BH Newness. 96 pages of
everything and a half you need
to know when dealing with the
120-volt monster.

Hamtronics, ioc.. has just an
IllJlJlCed a new 1r:M' cost dedcated
receiver fa listening D the 10.000
MHzWWl/ broadcasts. Darft let its

small size fool you---the model
AWWI/ is a veiY sensitive and se
lective AM superhet receiver PCB
module, crystal-controlled on 10
MHz. Easy to build and align, it's a
fun project, even tor beginners.

The fW'IWV operates ei1hef 00

a 9-12 VDC power StWY ora 9V
battery. It has a son irl>ut so you
can CXQl9Ct it D any type of HF
anlema., and it's so sensitive you
can get gocx:I reception wittl just a
sman length of wire or an indoor
whipantenna.Ard the completekit
isonly$89! You can also gatakitto
buik:l just me PC board rocdule for
$59, o r buy tne uni t factory
assembled in a ca binet with
speaker ard AC power supply klr
a YefY reasonable $129.

For details. write D Hai l ilio lies.
Inc., 65-0 MouI Ad., Hilton NY
14468-9535, or call (716) 392
943); FAX(716)392-9420.Be see
to tell them where you found out
about the RVI/'INV,and whHe you're
at it, ask for a complete catalog.

--.---

Russian manufacturer Svetlana
anrounces the new4CX4QOA high
pertonnance tetrode designed for
linear service. Svetlane's inno-

va t ive
e l ec tro n
fo c u sing
and trap
ping con
figura tion

reduces anode seco ndary
elect ron emission, achieving in
creased conversion effic iency,
with low lntermccuiauon distor
tion. A single 4CX400A will pro
duce 600 watts PEP at only 2500
volts DC,and mree in parallel will
conservatively produce the legal
limit of 1500 watts PEP and
key down CW with bul let-proof
reliability.

The inexpensive but rugged
Svetlana SK2A ceramic socket is
a va ilable lor use with the
4CX400A tetrcx:le, and together
they wilt withstand severe shock
and vibration. Contact Svetlana
tor technical information and a list
01 other Svetlana products for
amateur radio application s.
Svetlana. Electron Devices, Inc.,
3JCX) AJpine Road, Portola va lley
CA 94028. Phone (800) 578
3852/(415) 233-0429; FAX.: (415)
233-{)349.

Peaceful Coexistence

License Certificate

......TllU .. GIIN E R .... CLASS
........ ..-....T O .. L.ICtIN • •

c£'"'.-~

The classic FCC Amateur Ra
dio License certifica te is back !
Originally issued only to Ama

-teur Extra Class licensees until
governmen t cutback s in the
1980s, FCC-approved cert ifi
cates are now available for ev
ery amateu r c lass . These
license ce rtificates have been
meticulously recreated and are
printed on the same high-qual
ity paper as the originals. They
are $14 .95 . Contact Lice nse
Certification Service at 800-79
CEATS (792-3787) or on th e
web at: http ://www.quiknetcoml
certs.

Numlwr '"' on rour FIHHIbac" card

NEW PRODUCTS
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73 Review

Atomic Keyer from Embedded
Research

A lot ofBANG! for your thirty bucks.

"The least expensive memory keyer 011 the market, with a
surprising number off eatures and specs."

consumption is very low-e-typically
arou nd 300jlA when idl e and about
I rnA key-down whe n operated from a
pa ir of AA batterie s- gi ving a use fu l
battery lire of about six months under
normal o pera ting cond it ions. Because
the power req uire me nts arc so modest,
no on/off switch is req uired (or sup
plie d ), but I added one fo r reasons
wh ich will be discussed later. As sup
plied by Embedded Research, the AK 
I kit incl udes every thing you need
except for a power so urce (3-5Y sup
ply, e.g . 2 AA or A A A cells), buttery
ho lder, and an enclos ure .

Const ruction

www.vivanet.com/- gmdsr. I mention
th is because the timing is amazing-c.
from concept to packaged kits in about
three months-and we're going to sec a
lot more of th is in the years to come!

The Atomic Keyer featu res two static
memories . two dynamic memories (tota l
()..l bytes), a piezo transducer for audio
output, switchable send/practice/tunc
modes, and variable speed iambic key
ing with standard 1:3 weighting. Current

You might be a bit surprised 10 find
the kit supplied in a 6- b)' 9· inch catalog
envelope. and you' ll be astounded 10

fi nd that the board and all the parts arc in
it tiny brown envelope. Apart from the
board itsel f and the five push-button
switches , there arc only 10 components,
including the microprocessor chip!

All of the components except for the
(supplied ) jacks for paddle and key-line
are mounted on the circuit board. which
measures about 2 by 2.75 inches.

73 Amateur Radio Today • OCtober 1996 41

with a surprising number of fea tures and
specs, all the resu lt of clever PIC pro
gramming. The catchy name comes
from the "iCCR'Cy surrounding its devel
opment by designers Gary Diana
N2JG U and Brad Mitchell WB8YGG.
They began working on the project early
this year, and QRP guru, Bob Gobrick
YO I DRB, asked them what they were
working on: "c..some kind of atomic
kcyer or something?" The name stuck.

By the time Dayton rolled around,
the project was finished. A proto type
had already been reviewed e lec tron i
cally o n the QRPcr' s Internet lifeline ,
QRP-L*. Brad and Gary so ld most o f
their fi rst prod uction run at Dayton,
and a bunch since , mostly via mail -o r
dcr a nd thei r Wcb home page: hnp:/!

--

Marshall G. Emm AAClX1NK5FN
2460 S. Moline Way
Aurora CO 80014
7523O. 1405 @compuserve.com

Photo A. Can you (I'll j u.u how ti,,)· the II'ho/1' kit is?

A s we used 10 say in the Air Force.
close doesn' t count. except in three

sports: horseshoes. cowpie fights, and
nuclear war. For us old Cold Warriors.
it's a huge relief that nuclear war is less
likely with every passing month. But we
must still he vigilant-any nuclear deto
nation could send us back to the Stone
Age of radio. and we Morse operators
may have another heyday. I. for one, will
he prepared. because I have an Atomic
Kcyer from Embedded Research. The
AK comes close to being the perfec t
kcyer for field and emergency o pera tion.

No, the Atomic Kcycr is not nuclear
powered. As far as I can tell it isn' t even
radioactive. though it will certainly help
you to be "rad io acti ve." The AK-J is a
$30 kit which lets yo u buill! the least ex
pensive memory keycr on the market.



Step-by-step instructions are included,
and a builder with modest skills will have
no trouble completing the project in less
than an hour. The PIC 16LC58A is an 18
pin CMOS device , so you want to be care
ful with its installation and handling. lt is
socketed, so you should leave insertion un
til everything else is done. and take the
usual precautions against static when han
dling it. Soldering the pins on the IC
socket is the only tricky assembly step.
TIle solder pads are very close toge ther, so
it would be a good idea to solder under
some sort of magnification and check each
connection very carefully.

The instructions go into quite a bit of
detail regarding the install ation of the
push-buttons. Read that part care fully,
and do some measu ring before you in
stall the buttons! Theoretically, the but
tons can be soldered directly to the
component side of the board for moun t
ing through a panel that is 1I8~ i nch

thick. I took them at their word and
found , to my chagri n, that there was not
adequate clearance. One limiting factor
(which was probably too obvious to
men tion in the instruct ions) is the height
o f other components- make sure the IC
socket is mounted fl ush with the board .
and that the chip itself is fully inserted .
The switching transistor. Q I. also needs
to be mounted as low to the board as
possible. The manual gives you instruc
tions for three opt ional mounting meth
od s- shimming the buttons. mounting
them on the fo il side of the board. and
remcting them.

I ins talled the completed keyer in a
small plast ic box. (RS 270-222), mount
ing the board and the jacks o n the lid

Photo B. Interior \ ·ill'll· of thll' Atomic Kever:
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o f the box . That was th e point at which
I found that the bu ttons didn 't protrude
enough for o pera tion. Since the box is
plast ic, I found that I could create a
single elongated hole surround ing all
fi ve b uttons, allo wing them to be de
pressed. That see med easier than re
moving the butto ns from the board and
re-installing them on the foi l s ide or
shim ming them. The boll; has room for
an A A battery ho lde r (RS270· 382) and
when fini shed, it's j us t a little blue box
with two tiny jacks and five butto ns o n
the top. Yo u may want to use a metal
bo x to suppre ss RFI ge nerated by the
m icroprocessor, but it was not a prob
Icm in my test environment.

If you hate batteries, it would be a
simple matter to add a power jack o r
pi gtail power lead, and, of course. a
5V regu lator between any higher volt
age supply and the ex isting +3-5V ter
mina l o n the board . A 7805
(RS276- 1770) wi ll do j ust fi ne .

T here is a 10k resistor network .
wh ich is a co mponent I hadn 't seen be
fore . I me ntion it because the littl e
bugger is fragile. Hand le with care,
because a repl acement won' t be easy
to find at your local parts store!

Altho ugh it isn ' t strict ly necessary, I
added a power o nloff swi tch in th e
posi tive li ne from the hattery ho lde r. I
di d th is because it is occasionally nee
cssary to clear the kcycr's memory,
and it 's a nu isance to open the box and
d isconnect the battery. Note that the
dynamic memo ry in the A K- I is vo la
tile : th at is. anyth ing you have stored

Iwill vanish when power is discon
nected. I do n' t see thi s as a prob lem

si nce it ' s basicall y a CQ memory any
how- it o nly takes a couple o f seconds
to re -re cord your call sign a nd optional
seco nd message .

The smoke test

The kcycr essentially tests itself! As
soon as you connect power to it, you will
hear "AK I " sent through the piezo audio
output. There's not much that can go
wrong, and if you hear the sign-on charac
ters you arc probably in business. If nol.

take another look at component placement
and exam ine the solder joints. And if you
still have trouble. Embedded Research is
only an E-mail away.

Operation

Keying is clean and precise. As with
all kcyers, it will take a hit of pract ice to
get used to the AK~ t 's "personality" or
"feel." The ability to put the keyer into
"practice" mode is great when you are
first gett ing used to it.

The five buttons have the following
functions:

! send CQ CQCQ DE DM ! DM!
DM! K

2 send OMI OM2
3 send OM 1
4 send DM2
5 Set Speed : di ts down . dahs up
I&3 Inpu t DM I. .. Press 3 to finish
3&5 Input DM2... Press 3 to finish
I &4 TUN E Key o utput, stop by

hitting paddle or button 4
2&4 Toggle On Air I Practice modes

DMn represents the two dynamic
memories, in which yo u can store mes
sage text and/o r yo ur ca llsig n. Where
functions arc shown with two button
numbers separated by the "& " charac
ter, you need to press both buttons si
multaneously to enable the functi on .
An undocumented combination, 4&5,
makes the kcyer report its softwa re
versio n (v1. 22 in th e un it reviewed).

Memo ry usage is a hit unusual , in
that th e A K pro vides two dy namic
message memories (you can load char
acters into them) and two static mem o
ries. Thc fir st static me mory sends a
sta ndard 3 x 3 CQ ca ll and when yo u
se nd it. the AK will plug in your
callsig n from the fi rst dynamic
memory. The second static message
will se nd the fir st dynam ic message
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c.aIadast BEAM IfEAD£SG and DlSTAXCE. Maoa c:.aa
.....me b,r <:aiL 1Mt _ . ..... ZIP.

. Suppanctl b,r - y BDS I)"lIemt ..... Ibgia. pi"".'.
'Di>pLayo .ppo.imate latiN<klootii_ for _ cauntrin..
<.leulale. beam beadin, ODd dlltanCe frofn your horne

QTH .utomatically ,
' Priots ,WIdard I·up l.bel.

AI.., (II> HamCall .... 0"", 110.000 ""'" tcrCrerICn from
old 10> ...... call. , 0VCf 1..400 pltoIo>~. 0"", 7.000 c·mail
~.mol raud&, tnudI _ . We will publitlo your
PHOTO. QSL card, and .. RL."'S£SESS C.uo for lice. just
....., it a1or>a: ...... a $ipcd 1'"""'....... d tJI &I....... ... 1O "'"
iI .. ...... pI"04um. P'Iitt~ S5O.oo","" u .oo otUpponc
U.S. aDd sa oo......-.....a ....ppioc

C!!C •

C.J1T_ ,I.
l4-c S"', ft,·c~n., 1un., ".u~

100 Sl' .9j SU , 5 11'-'5
100 SJ' .'5 SJ.U5 11'-'5
4()(} $49." UU5 SJ9.95
j()(} $$4.'5 U9." $44.95
1000 $9'.95 $89.95 $79.95

A"te'''''' 5 West ., _ - ""' •., .... _., ,, ..-, _..,. .
(801) _\7_\ -11425 B", §4O'U -S, UT UIIO!

Conclusion

immediately fo llowed by the second
dyn amic message . Perso nally, I think
it would make more se nse to go with
dynamic message memories only, be
ca use I often use something other than
a standard 3 x 3 Q SO-I usuall y end a
CQ with A R or AR K ra ther than j ust
K: of co urs e . o nce in a great while I
like to call CQ OX !

The speed setti ng is also a bit un
usual . and not adeq uately descrihed in
the instruct ions. Pressing button 5 puts
th e keyer into speed sett ing mode. af
ter which speed is incre ased by ho ld
ing in the dah paddle, or decreased by
holding in th e di t paddle . Yo u hold the
paddle in unt il the keycr reaches the
desired speed . the n release it. If the
rate o f increase o r decrease is too slow
fo r you, yoe c an " bump" it along by
tapping the opposite padd le (without
releasing the one yo u are usi ng to
change the setting). It seems a little
odd at fir st, but you eas ily ge t used to
it a nd of course it o bviates the need fo r
a speed control pot .

CIRC LE 78 O N READE R S ERVICE CAR D

World's best ham weather
station*-only $379

Others from $179
T he ULT IMETER 2000 tracks more tha n 100 values 10
help lOU a ler t others to dangerous weather extremes a nd
protect you r own equ ipment.
Features super bly accurate: • barometric pre!>Sure · 3-hr. pressure

change - Indoorzourdoor bumidityf- dew poinrt
• wind speed/direction . indoor and outdoor rem
perature · wind chill temperature • rainfullt .
Instant acce ss to: •current values - today's highs
and lows ' yesterday's highs and lows . long
term highs and lows • time/date for all highs/lows
• rain totals'[ for today. yesterday and long term

• alarms. and much more. Easy to install. Onr 100
weather monitoring values in all!

Versatile 4 mode serial port makes it easy 10
record data automatically or monitor values re
motely by phone. modem or radio link.

"Even WeathaWatch Magazine (May. '% ),
known for its hard-hitting. authoritative reviews.
concludes "th e best we have seen."
The l1.TI~t ETER 2000 is a great value. too - only

S379 plus shipping. (t Optional sensors add'l. )
Other models starting at $179.

1·800·USA·PEET
or 'l{)8·531-4615 FAX 908-517-J1669

PEET BROS. COMrAI'!X
1308-61 07 Doris Ave .• Ocean NJ 077 12

Our 21<. Ve.. 0 1996 Pt:<:l II"". Co,

Visit our Home Page at www.peetbros.com.

•,}.... ~ l',. , -
~....-..

The~ror
Ham Radio Operators

This ultra-reliable Wealher Station is
your fU-S1 alert tochanging local weather
conditions.gives you up-re-ne-second
data to transmit viaAP.R.S. or onSKY
WAR.'" and ARES nctworks.

Tells you... hen high winds threaten sc
you can crank do...n your to...er and
safeguard other equipment. Sho....s
speed and direction simultaneously. t\
parented low-impedance wind sensor
resists RFI and improves reliability.
40 ft.c ahlc can be extended to over
1000 feet with fu ll accuracy.

CIRCLE 5 ON READER SERVICE CARD

Availability

TIle Atomic Keyer is an excellent little
kit. representing very good value for the
money. It's unlikely to replace my
CMOS-III for day-to-day usc in my
shack. but on the other hand. it cost less
than half as much and it will be great for
fi eld and mobile work . Gary and Brian
are very amenable to suggestio ns . and
indications are that the AK- l will be up
graded as users supply useful feedback.
One of the great benefi ts o f programmed
kcyers and PIC techno logy. as compared
with. say. the 8044. is that an upgrade
will be just a matter of popping in a new
chip.

"To subscribe to Q RP-L. se nd a
message to LlSTSERV@ le high.ed u
and use th e followin g as the message
text: SUBSCRIBE QRP-L yo ur_ name
your_calls ig n. Fa

The AK-I Atomic Keyer ki t com
prising circu it board and all board
mounted component s is ava ilable for
$29.95 (+$3.95 sh ipping/hand ling )
from: Embedded Research . P.O. Bo x
92492. Rochester NY 14692. E-mail :
gmdsr@vivanet.com.
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73 Review

It doesn't get much easier than this!

"At the touch ofa couple buttons I call see how many countries
I 've worked, and how many are COilfirmed."

M*LOG Logbook
Program

unlimited size), country (from a prefi x
table that you can edit and update) and
fields to describe your "operating condi
tions" (rig, power, antenna).

But. this is where this one really shows
its power-s-in addition to the data de
scribed above, you can actually defi ne six
separate fields for whatever purposes you
want. When you first start using the pro
gram, two of these six fields are set up for
states and counties, but you can redefi ne
them if you want to. I've left those in place
and defined a fie ld for grid square, and left
the other three for "ad hoc" requirements
such ~ specialized contest exchanges.
There are so many things that people track
these days! A few examples arc Regions,
Zones, 10-1 0 numbers, club member num
bers, power levels, larA numbers... the
list goes on. And if you need more than six
of these, no problem: M*LOG will let
you create a duplicate table with six more
definable fields, and so on.

always want to record: callsign, name, lo
cation, date, time. band, mode, and QSL
card sent/received. Beyond that. logging
requirements depend on how you operate
and what your goals are. Some people will
be primarily interested in contests. others
in awards. and so on. In fact. it's probably
fair to say that no two hams will have iden
tical logging requirements. Attempting to
cater to everyone's needs requires either a
lot oftields, or a lot of flexibility.

M* LOG's approach to this problem is
to offer a flexible record structure in which
the standard data items arc predefined,
along with some "nearly standard" things
like text conuncnts (recorded in three indi
vidual fields, or an associated text file of

Data

QSO records in M*LOG are stored in
"tables," which you can think of as being
an electronic log book. Just as you can
have separate logbooks for different pur
poses, you can have multiple log tables. J
ended up creating a universal "main" log,
supported by separate temporary tables for
specific purposes. such as the local QRP
club's contest. That allowed me to look at
the contest log separately and produce a
printed log and QSL card labels, but I was
also able to copy the contest entries into
the main log so that I could have those
QSOs included in my index of stations
worked, and some statistical studies that I
do from time to time. M*LOG allows you
to establish an unlimited number of such
logs.

The QSO data to be stored is a problem
area with many logging programs. There
are some aspeers of a QSO which you will

and installation is a snap--just put the disk
into the drive and type INST~. Unlike
so many programs lately, this installation
program tells you what it is doing and
gives you some options, such as where me
program will be installed. There are also
facili ties for updating from earlier ver
sions, and for importing log data from
other programs (and for exporting data in
several diffe rent formats).

As with any computer program, there
are three key questions:

(a)What dala can bestored (what goes in)?
(b) What can you do with the data once

you've got it into the program (what
comes out)?

(c) How easy is it to use?

Call me Ishmael. Oops. wrong story !
Call me old fashioned. l belie..'e in

CW, I believe in tradition. and I believe
thai amateur radio operators arc ladies and
gentlemen. I also believe thai the first and
only purpose of amateur radio is commu
nication: anything that gets in the way of
communication is bad, and anything that
fac ilitates it is good. If that makes me a
curmudgeon. call me Wayne Green!

For years I resisted the idea of comput
erizing my logbook, mostly because the
logging programs I ran into were cluttered.
clumsy, and had a tendency to force me to
change my logging and even operating
habits to suit the program. Surely it should
be the other way around, I thought-com
purcrs are supposed to help people by tak
ing over part of the workload. not add to it!

I was reasonably happy with the system
I had; a paper system that worked and
worked well, and I really didn't need a
computer to do what I wanted to do. Be
sides, most of the logging programs that I
have seen are either highly specialized for
specific interests (like contesting), or arc
designed by hums who have no idea how
to write a good computer program.

So when I was asked to review
M*LOG, from Milestone Technologies, I
had mixed feelings. I expected the process
to be a waste of time and effort, and ex
pected to continue doing things as I have
always done them. Well, it wasn 't a waste
of time, and the great news is that this is a
computer program that not only allows me
to continue doing things the way I have al
ways done them, much more efficiently,
but adds a whole new area of possibilities.

From the moment you open the box,
you sec that M*LOG is different. Tbc
manual is comprehensive and well written,
44 73 Amateur Radio Today . OCtober 1996
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T he thi ng is, each o f these user
fiel d s is indexed and reportable , so at
the touch of a couple buttons I can see
how many counti es I 've worked, and
how many are confirmed!

On the other hand, you don ' t have to usc
any fields except for the callsign, and ac
cording to the manual, unused fields do
not occupy any space on your disk!

Also, at the touch of a button, you can
consult a C D ROM callbook and plug the
re levant information into the QSO record
(and also print out a mailing address to a
text file). Q RZ!O and Amsofr" databases
are directly supported . and others can be
used with a bit ofconfiguri ng.

The bottom line is that if you can write it
down on a paper log sheet, you can store it
inM*LOG.

Getting it back onto paper

T here are fo ur basic types of data
o utput yo u might need from your
logging program:

( I ) Look up and d isplay a record on the
screen.

(2 ) QSL data in the fonn of cards, la
bels, or data for use in another program.

(3) Actual logs, for contest entries and
award applica tions.

(4) Data analysis, including an index o f
every station you have worked. activity by
band and mode, or whatever it is you want
to look at.

All of these arc well supp orted, and
again the p rogram goes beyond the ba
sic req ui re me nts and o ffe rs virtually
infinite flexibility.

When you want to look up a callsign,
you can select from a list ordered by
calfsign. date/time. or several other ways,
or you can input a callsign or partial
callsign. Either way, M*LOG looks to he
very fast. I installed it on a 386, and with
about 2,000 QSO records loaded into the
pr ogram an individual callsign was found
almost instantaneously.

QSL data can be printed in a standard la
bel format. and you can modify the label
specs to match whatever stationery you
have. You can also output QSL data as a
text file. as a delimi ted data file, or as a
w orul'erfect" secondary merge tile. These
formats allow you to pick up the data with
another program to do the actual printing .
for example, if you have enabled the ex
ternal callbook fac ilities , you can output

data allowing WordPerfect to print the data
block on one side of a QSL card, and an
address and other messages on the other
side-s-resulting in a mailable postcard.

An advanced feature o f both log and
QSL printing is the ability to prepare out
put from a template that you design. The
template is an ASCn fil e which you pre
pare with a text editor or word processor.
In the template file you can include both
literal text to he printed and also speci fy
fields from the QSO record and where they
are to be positioned. I found this feature is
very handy when preparing contest logs,
because it allows you to specify the con
tents and order of columns in the report,

Probably its most powerful feature is the
ability to specify logical constraints for re
ports and on-screen selection lists. Re
quests arc framed in a language which will
be very familiar to users of dBASE and
similar programming languages. An ex
ample of use would be something I did the
other day; I requested a list of all con
finned CW contacts on 40m with DX sta
tions where the other statio n and I were
both operating Q RP.,

But how do ) 'UU drive it?

For all its power and flexibility,
M*LOG is very easy to use. The program
starts with a nice graphics screen, and the
characters "ML" are sent, in Morse, from
the PC speaker!

All of the various logging, reporting,
and utility functions arc organized in a ra
tional manner, and the menu se lections re
flect the tasks in ways that are familiar and
easily understood. Screens arc nicely laid
out. not clunered with an excessive num
ber of data fields, and you can move
around easily with the keyboard or a
mouse. Whenever the cursor is in a data
field, there is a message at the bottom of
the screen explaining what the field is for,
and further help is available by pressing
Function Key I .

When you arc entering QSO datu, yo u
can select from a number of "QSO Pro
files" to provide some of the data auto
matically. I set up a profile for each
combination o f rig and antenna that I use,
so I don't have 10 type in the information
each time. And some fields are carried for
ward from one record to the next-fields
like the band. mode, time and date, which
o ften require o nly a mi nor adj ustment. You
can even set up your function keys to put
specific information into speci fic fi elds.

The contest mode offers two optional
methods, abbreviated and full record. In
the abbreviated mode, it automatically
generates serial numbers, and puts the cur
rent time in (calculated into Zulu from the
PC's clock) when you press the Enter key.
In the full screen logging mode, you have
access to all of the data fi elds, so you can
usc your own defi ned fi elds for oddball
contest exchange information like power
level , member number, or fi rst name.

"Dupe" checking is almost instan ta
neous, and unlike some contest programs
you can cont inue and log a dupe. This fea
ture is handy if you made Lhc contact be
fore you were able to report it as a dupe, or
if there arc contest ru le s that say, for
example, dupes are OK if a certain
time period has e lapsed . The important
thing is tha t it shows you all previous
contacts with the sta tio n and allows
you to make the deci sio n !

You don't have to be a computer expert
to install and use M*LOO: the basic func
lions arc done j ust the way you would do
them on paper, and the manual makes it
easy to figure out how to do more elabo
rate tasks later.

What's missing? Things that L for one,
don't want ! It doesn't have a keyer built
into it, it doesn't directly control my trans

mitter, and it doesn't have predefined con
test logs that need to be updated every year
when the rules chang e. And o nly two of
the more popular C D ROM callbooks
arc di rectly supported. If those features
arc cr itical (0 you, you can either use an
other program or wri te to Milestone
Technologies and compla in about how

old-fash io ned 'hey arc!

Wrapping: up

I ca n say without hesitation that th is is
the best logging program that I have ever
used, and it opens up a whole world of
possibili ties in analyzing my log data
going back over 20 years or so. When
you facto r in the price (lower than most
packages I sec adverti sed ) it becomes
a bargai n, too . M*LOG Radio
Logkecping System Requirements :
Any DOS PC running DOS 2.10
through Windows 95™ . Hard disk
recommended.

Milestone Technologies, 3140 S. Peoria
St. Unit K- I56, Aurora CO 80014: (303)
752-3382. Credit card orders (VisalMCI
Disc/Amex) 800-238-8205. Price: $39.95
+ $5.00 s/h in US and Canada. II
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A Simple QRP
Wattmeter/Dummy Load

OK. how man)' countries have you worked with 5W?

J. Frank Brumbaugh KB4ZGC
Box 30 • clo Defendini

Salinas P R 00751·0030

Fig. J. Schematicfor me QRP wuumeter/dummv load.
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H
am QRP ope ration is a rapidly
increasing interest and the num
he r of commercial kit transcciv

crs. transmitters and recei vers is increas
ing proportionately. While many kits arc
designed for CW operation only. more
arc being offered which arc capable of
SSB as wel l.

T he most important th ing abo ut QR P
operation. and the main reason for its
burgeoning popularity , is thai it WOTh!
A 101 of hams with QRO stations. having
tried QRP. arc amazed that Q5 QSOs arc
possible worldwide using j ust 5 wails or
less . And they arc intrigued by the chal
lenge of chasing awards at QRP levels.
awards man y have already earned using
high power.

A further reason for the en thusiasm
for QRP is thai many hams live in con
do miniums. apun mcms and small-lot
subdiv isions where high po wer is guar
antccd to interfere wit h the multitude of
nearby consumer electronic equipment.
Switching to QRP generally eliminates
in terference without red uci ng the enjoy
mcnt of operati ng on the HF ha nds.

QRP is widely accepted as meaning a
max imu m o f 5 watts PEP or less RF out
pu t to the antenna. There fore. QRP en
thusiast s are very interested in knowing

J1 Dl

Rx C1

D2 Rl

C2

Ml

the level of RF their rigs arc putting out.
The combined RF wat tmeter/dummy
load described here (Fig. 1) is designed
10 measure power levels between 1 and 6

wuus o f RF. to pro vide an o verlap oc
yond the fi-watt level. In addition. the
RF level s belo w I watt are not dis
played. enabling the most important 1·
to fi -watt ran ge to occupy abo ut 95 per
ce nt o f the meter scale . T his instrument
is easily calibrated with a va riable DC
vol tage of about 9 VDC to just over 25
VDC. mon itored with a DMM to assure
vol tage accuracy.

"Switching to QRP eliminate"
interf erence without reducing

thefun ofHF. "

The circuit

RF applied 10 J I is d iss ipated by the
dummy load res istor Rx. T he peak RF
voltage developed across the dummy
load is rectified by D I, fi ltered by C I.
and applied through meter multiplier re
sistor Rl to meter MI. which is by
passed for RF by C2. However. zcncr

diode D2, between Dl and Rio
prevents the passage o f recti 
fied voltage whe n the input
power level is less than abo ut
I wall. T hus. only rectified
voltage from power levels be
tween I and 6 wat ts RF will he
ind icated o n the meter.

Because of the relationship
be tween RF power and peak
voltage across a known resis-

ti ve load . the vo ltage variation is nonlin
car. and is much more rapid at very lo w
power than at higher powers. Measured
on a meter. the cha nge in recti fied volt
age from 0 to 10 volts (the eq uivalent of
I watt ) would take up the lower 40 pe r
cent o f the meter scale, leaving o nly the
remaining 60 percent for the po wer span
from I 10 6 wat ts. Using the zener diode
to suppress this unwanted power range
results in the 1- to 6-watl range using
o ver 90 percent o f the scale.

The calihration mark at I wan will he

slightly above scale zero on the meter.
Full-scale will represent 6 watts. The
scale will still be somewhat compressed
at the high end. hut this is una voidable.

Calibra tion

First you calihrate your meter. Fig. 2
shows the setup fo r this. A source o f f il
tered 9-25 VOC is needed . A DMM
sho uld be used to check the accuracy of
the calibration voltages.

To mainta in maxi mum accuracy. the
meter mu st he calibrated usi ng the
same parts tha t will be used in th e fin al
ins trument. Wi th the pa r ts lacked to
ge thcr an d the meter face remo ved to
ex pose the scale so cal ibrat ions can be
made with a fi ne pen. and with R I set
to maximu m resistance . grad ually ap
ply DC voltage at tbe inpu t until it
reaches 24 .49 volts . Then adj us t R I so
the meter needle rests at full scale.
Mark th is po int "6."

T hen lo wer the input voltage to 22 .36
vol ts . Mark the point where the needle
stops ··5:' This should be marked in red . •
if possible. as a re minder not to exceed
the QRP maximum Rf le vel o f 5 wall s.



Germanium diode,
lN34, lN60, lN90,
1N270, etc.

9V 400 mW zener
diode

Microammeter, 200
300 I!A (see text)

RF connector,
builder'S choice

Meter muhiplier
trimpot , 150k Ohms

50 Ohm dummy
load, home-brewed,
see text

Parts List

0.01 JJ,F ceramic discCl , C2

01

02

Ml

Ax

Jl

Rl

Operation

sistors can be bundled together lightly.
although this reduces the safe maximum
dissipation rating . You ' ve got 5 weus of
heat you have to dissipate. somehow,

Because this instrument contains a
pcnnanently wired d ummy load, it is in
tended so lely to be used either to mea
su re RF o utput from your Q RP
tra nsmitter or to allow selling your rig
for a spedfie output power before co n
nccting the rig to yo ur antenna or tuner.

Connect JI to the antenna connector
o n your transmitter. The RF o utput
power will be indicated o n M I. If you
can vary the output power from your rig
you can easi ly set it for any desired
po wer o utput between I and 5 watts. fa

"Lots ofhams are amazed that
Q5 QSOs are possible world
wide using 5 watts or less."

One of the small surplus edge or square
plastic meters originally made for home
entertainment equipment or C B radio ,
most of which have approximately a 200
j..lA movement, will allow compac t con
struction. (I built mine in an LMB OOZ
alumi num box which measures 2-3/ 16"
x 2- 1/8" x 1-3/4". The SO-239 on top al
most makes it look top-heavy! )

The dummy load uses SIX 300-ohm
z-wan 5% carbon fil m resistors
(Mouser No. ME 262-300), connected
in parallel. Ocean Sta te Elect ro nics
carries 2% 2-watt fil m resis tors. but
not in 300-ohm val ue . Ho we ver, a 270
ohm and 330-ohm resistor in paralle l
is equivalent to two 300-ohm resisto rs
in parallel.

I chose to make my internal d ummy
load by bundling the six resistors to
gether and so ldering them in paralic I at
each end. I chose J2 watts rated di ssipa

tion so the load
would just loaf
along when dissi 
pating 5 watts or
less.

De p cn d in g
upon the size of
the enclosure and
the room remain
ing after mount
ing the meter, the
dummy load re-

This ins trument must be co nstructed
in a sh ielded enclosu re. An alumi num
box or a case made of printed circ uit
board material is ideal. The meter size
will dictate the size enclosure required.

Continue reducing the input voltage
and marking the meter scale a.. follows:
20 vol ts. 4W; 17.32 vails, 3 W; 14. 14
volts. 2W; 10 volts, IW.

An al ternative method of ca libra tio n
is available if yo u ha ve access to an ac
curate low power wattmeter. Simply
connect the wattme ter in line with a
transmiucr and thc wattmeter/dummy
load. Adjust you r transmi tter for the
same power levels listed in the above
paragraph, as measured o n the kno wn
good wallme ter. and mark the corre
spond ing leve l o n the face of the
wattmeter/dummy load.

This co mpletes the calibration . Re
place the meter face , untack the compo
nents and proceed with construction.

If you are unfamiliar w ith the d isa s
sembly o f meters please see "Use
Those S urp lus Meters." 73, January
1992, page 42.

Construction

Fig. 1. Calibration setup.

D1 02 Ml
+

Rl ~
+/ <,variable

0---""DC
voltage
input

-
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THE RAIBEAM EATS
YAGIS FOR LUNCH

1III;.t.~/""·
lf~ nat"""__ .,..."

High perlonnance 2, 3 and" e lement mono-band beams for 6m thru 20m
featUring WA7RA1's criUca lly coupled, bi~ic""'. - du.al drive system

Get tile OX edge WII il higher gain - iower radiat IOn angies - high FIB rene - kJv..er r\Oi$e , plus a 100%
performance guaranlee . • High quality aluminum & stairuese steel hardware' acnt tc IiUrviV8 ' 2 KW PEP

RAIBEAM USERS SAY IT ALL

"... f m impntAed ttI. 1~ 2~ R. ibHm ."..ged
1&15.$ tt'llln 1 S-unit down from my 30 ' boom. 4 .lement
(20m' QUIId on DX. It~ . s quiet .s the qu. d . nd
the FIB",oo i:J ex~. " ...KSUA

•...pI. c.d in the top 3 worldwide on 10m in the / 995 WPX
with 400 w.rts . nd . R.i~am.t 4S ft.· .. ZL1AXB
•...camp.red to the R.ibeam my KT-34 seem s like II
dummy load...• .. .ZL1SB

.....onIy 2 elements and it beIIt my Log-periodic on DX by 3
to 4 S-unlts... unbei~V.bh1' - .. WSCKP

•...it ·$ the best . ntennll I've t!vef used in 50 yurs 01 H.m
Radio .. • nd the FIB r.lio i$ f.nt.shc- ...WT4KJt<H6

•...1was very surprised by the outst.nding perform_nee 01
my 2 iflement Ra i~am ..• .. 'hoW,V

r. r. I l Raibeam Antennas Int'l
I •• •• .•~ 5638 West Alice Ave.• Glendale, AZ. 85302

Sale·s & Informat ion : 9 am-6 pm MST
(602}931~9135 Monday -Friday

E·mail :

RAlbeam@aol .com
, n SA
!!-..~~
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"With AMTOR, erroneous groups are not
displayed, they are dumped Into that

great bit bucket In the sky!"

"Packet can transmit text, graphics,
sound flies or graphics, making It

Invaluable In this digital age. "

BIT'! LOOP

Marc I. Leavey, M.D., WAJAJR
P. O. 801( 473
Stevenson MD 21153

Over the last few months we
have been examining. so me basic
concepts of radictclctypc . This
has been in response 10 a number
of you who have writte n with the
message. -Hcy, I j ust carne in.
What's all ibis RlTY sluff about,
anyway?" To dale. a glo..sary o f
term!'>. fundamentals of char..rctcr
encoding. and methods of digital

tra nsmission have been co vered
This month the series concludes
with techn iq ues for consumma
tion of information intercourse .

Although there arc se veral spc

cia lizcd ways 10 transmit digital
data, this column will take a look
at the three major .... ays o f mov
ing infonnation this way. through
ccnvenuonat RITY. A \ ITOR.
and packet.

Convent io nal RTTY

Conven t iona l Baudot, o r
Murray, RTTY allows transmis
sion of data fro m sender to re
cciver. one .....ay at a lime. This is
often termed "half duplex" com
munication. As w e saw la st
month. the hits are sent sc4uen
tially, each character composed of
a START pulse. data pulses. and
a STOP pulse. In a RTfY tra ns
mission. the transm itting station
sends da ta straightaway. nonstop.
until the data stream is reversed.
se nder bec omi ng rccc tve r.
receiver becoming se nder.

For a cl assic RTTY statio n.
data rates typicall y are 45A5 baud
(bits per second). each da ta pulse
last ing about 22 ms. Le t' s forgo
some o f the intricac ies for right
now.That means that a noise pul-.e
would have to la st a substantial
time, perhaps at least sew n to 12
mill isecond!'> , to destroy a data
pulse. Nonetheless,a nearby signal
can take out lette rs, or grou ps of
leiters , with abando n. Unless the

Amateur Radio Teletype

receiving operator questions the
integrity of tile transmission. errors
in data exchange will neither be
caught nor repaired.

AMTOR

Cont ras t this with AM TOR , in
which se ven- level code. a speci al
A~1TOR code. is transrmucd at
100 baud . Here. eac h data pulse
is only about 10 milliseconds.
Consequcnuy. a muc h briefer
burst of noi se c an " take out"

a d at a p u lse , re nde r ing t ha t
character so much garbage.

So o n the surface. as it is se t
up, you might get the impresston
that A MTO R is a much le ss re 
liable medium than Baudot for
RTI'y transmi ssion. Sot so fast ,
Ke mosabe ' Recall that Baudo t
RTTY is transmuted o ne way at
a time. with the sender ' s brain
respo nsible for filling in miss
ing characters. T hu s. if you arc
look ing ut a li ne wh ic h says,
"TO ALL STJ T IO NS," yo ur
brain has lit tle trouble realizing
t ha t the th ird word s hould be
"STAT IO NS," part icu larly if I
te ll you that the Baudot codes
for "A" and "1" di ffer by o ne bit.
So monitoring a Baudot trans
mission is no problem. Every
one expects "hits" now and then,
and you develop the knack for
read ing through them.

BU I w it h AM TOR , we wi ll
ask the system 10 do th is for us.
So , eac h character m ust meet
ce rtain b it mat c hin g c rite ria
(let' s forgo the deta ils here, too)
10 he va lid. And groups of char
actc rs containing an erro r are as
invalid as ra ndom noi se.

Erroneous groups are not di s
played . the)' are dumped into
that great bit bucket in the sky !
Th us. if you are just monitoring
an AMTOR conversation and re
ce ive a group o f c haracte rs in
which the character check docs
not co mp ute, you r rccerv rng

setup wi ll to ss it away. and you
..... ilI never see it on the screen,
Since ...-ou are not in communi

cation with the se nder, and thu s
ha...-c no way to re- req ues r trans
miss ion o f the group in ques
tion . it is lost Forever. Wh ile
there are one-way. or broadcast,
modes of A:....n O R which build
in enough redundancy 10 allo w
fo r a certai n number o f h its,
they 'I re not typic ally used in
contact type set tings.

Allowed to o perate a s
designed , thoug h, A:....n O R al
low s fo r v irtuafly flawle ss
transmission. With a noise-free
circuit. the rates o f data trammis
sion can approach the max imum
data rate being sent. With inter
fering or noisy signals, the recetv
ing station wi ll recogni ze the
errors intransmitted informalion
bundles and rc-request transmis
sion of thai data . Under such con
ditions, the many retransmiss ions
can slow information exchange to
a craw l: b ut the d ata will get
through. and get through perfectly

Packet

Where A:....nOR o perates on a
morsel of a few characters at a
time. there is another technique
that takes a d ifferent approac h to

error correct ion. Called "packe t
radio;' this scheme organizes the
data into discrete packet s which
have integral addressing and er
ror-checking information, much
as the X MODEM protocol used

for compute r progra m ell 
c hange. Eac h hu r st of data ,
called a " frame:' contains:

-An o pening nag byte
·An address fiel d contai ning

the address o f the origi nating sta 
tion, ultimate addressee. and any
repeaters required in bet .....ecn

·A cont rol field which iden ti
fies the type o f data contained in
the frame

-An infonnation field contain
ing up to 256 bytes o f data

-A n error-check ing field using
the Cyclic Red und ancy Check

-An ending n ag byte

The se packet s are se nt hy
FSK or AFSK a.. fa st a.. syste ms
allow. wi th some work done o n
the air at 9,600 baud. In many
areas, penetration of packet is
such that informatio n of some
son is alway s flo..... ing through
the ether !

While eac h o f the se te ch
niques wou ld appcar superior in
so me way, whether simplici ty,
reliability, or speed. eac h has its
champio ns. and each is "best"
unde r a gi ...-cn circu msta nce. I
look fo rward III hearing from
readers as to ho w you all are
using these , or other. techniques
to move data. I should add that
wh ile co nventional RTTY is
limited to alphanu me ric data,
packet j u st moves packets of
data . Tho se pack ets ma y as
se m b le into tex t , g rap h ics,
sound files. or graphics. making
th is trans miss io n tech nique in 
va luab le to the transfer o f co m
ple x information in this digi tal
age,

In fact . the packet switch ing
network that fo r ms the heart
o f the Inte rnet and the World
Wide We b is o n ly a slig htly
different form of the tr ansmis
sio n te ch nique used fo r ama
teu r packe t rad io . S i nce we
start ed RTTY with machine s
sc a ve ng ed fro m co mmerci al
service, I guess w e cou ld say,
" Wh at goe s a rou nd , c o mes
arou nd." O r 'It le a st L O O Ps
around ! Lo ts of you ha ve been
loggi ng in to the RTT Y Loop

Hom e Page . ..... here back col
umn s are available , as .....ell as
lists of programs available in the
RTTY Loo p Soft ware co ll ec
tion, a nd many, many sites of
in terest to the rad io amate ur on
the World Wide \Veb . Check it

ou t yourse lf. at hll p :/!
w ww2.a ri.net/aj r/nty/. Let me
know what you think . and what
you are interested in see ing in
future co lumns, by snail mail to
the plN office box. or via Ii-mail tn

me at ajr@,ari.nct. or on America
Online at MarcWA3AJR , or on
CompuServe at 75036,2501. Above
all, lcl me hcar fromyou! F.I
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~blishing Technology

Sure, as long as you can be blissfu l when
you are bot h poor and sick. A lack of skills
and knowledge dooms one to e ither a career
in crime or a non-demanding, low-paying
job with little future . Ignorance of maintain 
ing the body means chronic illnesses such as
diabetes, arthritis, multiple sclerosis. Lyme
d isease, back trouble, heart attacks. glau
coma. cancer, AIDS, and so on . That 's bliss?

Technology sure has changed publishing
over the last three decades. When I started
73 in 1960 I would get typewritten copy
from the authors. I' d then ed it thi s with a
pencil, using standard proofreaders' nota
tion, and send it to the printer to be set in
type. I'd picked Morton Press, in downtown
Manhattan, a 6O-year·old print ing company
that specialized in magazines.

The type was se t o n old MerganthciJer
Linotype machines using hOI lead . They 'd
ink the trays of type and send me galley
proof strips for proofi ng and to pas te up into
page format. The photos. SChematics, and
other illustrations were sent out 10 be made
into halftones and came back as thin copper
sheets stuck on wooden blocks Ihe same
height as the lines of type. I would then cut
the galleys and proofs of the illustrations to
fit the pages and send Ihese "pages" back to
the printer to have the type and illustration
blocks clamped together to print the pages.
They would then correct any typesetting er
rors (often making more errors in the pm.
cess). pUI the pages together and send me a
proof of the asse mbled pages.

The last IWO or three days before press
lime were hectic, requiring me 10 be at the
prime r's plant to make last-m inute correc
tions and then correcting the errors made in
making the previous correctio ns. Printers
had speci al rooms SCi aside for the edi tors 10

do this last -minute work.
Today most art icles arrive in d isk form

and I edit them on my computer. The photos
are scanned in by computer. The schernaucs
are drawn by computer instead of by a
draftsman. Then the copy and illustration s
are put together in the computer and the fin
ished page printed o ut on fi lm for offset
printing.

The information on how to care fo r your
body is available. you just aren't going to
find it in the medical books. Just as you fight
change. whether it be the code lest, at you r
work, gelling serious about dieting, etc.,
doctors tend to stay with what they learned
in school. They don't spend much time keep
ing up. That might louse up their golf days or
fun limes spent at medical conver uions
(more golf). Yes. I'm cynical. I'd be less
cynical if America wasn 't down ncar the
bottom in health among developed nations.

Ignorance Is Bliss

Conttnued on page 50

NCUER SRY DIE
ContinuedJrom page 13
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More Bum Dope

I am outraged over the outra
geous things people arc gelling
outraged about. I'm up to here
with po litical correctness and
with the seemi ngly endless eu
phemisms invented to spare
people ' s increasingly de licate
sens ibil it ies. Mental instiru
lions , correctional facili ties. De
partment of Defense. physically
challenged, senior ci tizen, cha ir
person . .. pho oey.

first choice on most construc
tion, theory and product review
an icles.

Just i3 years ago, when I was
forced 10 sell my whole maga
zine empire to one of the
mcgupublishers (or clsel ). I
started over. At that ti me it cost
me over $500,000 for the latest
in a computer publishing sys
te m. New. for under SI,OOO you
can do almost as much as we
couid with thai half-million-dol
lar system. A used Mac
Po werBook.c and a used laser
printer and you' re in bu sine ss. I
still do some o f my work. on a
$500 (used ) ~iodel uo, tho ugh
I've graduated to a faster and
larger-screened Pertor ma" Mac
for most of it. But even the flLstest
new Mac and the latest in film
printers cost less than $50,000
now. down over 90% in 13 years.
And prices are goi ng to nothing
but continue to go down as faster
processors. cheaper RA~1 and
bigger soragc devices appear.

There arc few bus inesses that
couldn 't he helped wit h a news
le tte r and an easy way to ge ner
ate pro motions, so we' ll be see
ing more and mo re in-house
publishing. T here 's a great op
portuniry there for people 10 he
come experts in this technol ogy
and consult for small bu si-

NeuER SRV DIE
ContinuedJrom page 49

When I wa s sta rt ing 73 I had
10 buy a stencil addressing sys
tern and a mimeograph. The ••d
dressing system used paper sten
cil s which had III be softened
with water before typing. There
was a stencil ho lder that
cl amped on the typewriter
platen. and typewriters had a
stencil position that pushed the
ribbo n out o f me way. T he I)'PC
wri ter then CUi the softened pa
per. The stenc il priming machine
weighed in at around 600
pounds. I'd slick Mad..s of the
stencils into (me side and it
would sl ide them unde r an ink ed
roller and print the address.
At magazine mailing lime I' d
have to sit there for ho urs feed -
. .
rng magazine wrapper papers
under the stencil printing area.
Then I'd dri ve the cartons of
wrappers 10 the primer In

Norwalk , Connecticut.
1I0w did I gel 73 sta rted?

weu. I didn't have much money.
so I first sent letters to every
ham club I knew of, asking for
subscriptions. I also wrote to all
of the ham rad io stores, suggest
ing they carry the magazine on
thei r counter. By sell ing my
boat. plane. and a Porsche I got
just enough money to print nesses.
10,000 copies of the first issue.
Around 300 stores o rdered cop- O utraged
tcs. plus I had aro und a thousand
pa id subscriptions. By the third
issue my 10,000 print run was
too little and I ran out of copies
to se ll as back iss ues. Within two
years I had over 850 ham stores
selling the magazi ne and the
subscri ptions were pouring in.

Having edited CQ for five
years, l kncw all of the ham au
thors, so I asked them to con
sider my new magazine when
they were writing construction
artides. Despite a ll my travels
the year be fore , when I was fired
from CQ I had five who le issues
comple ted and ready to go . Th eir A reader from Ohio claims
new editor, outs ide o f getting the Hamvcntion speaker chair
bogu s ham ticket s for the CQ man w id him he didn't ask me
staff. had little 10 do. When it fl - to speak thi s year becau se I de
nany came lime for him to do manded a speaking fee, plus
some work he couldn ' t do it and travel and hotel costs . I don' t
he was fired. charge a speaking fee for

The CQ publisher wante d to bam rcsts. I do us ually ask that
stop running construct ion nr- my travel and hotel e xpenses he
tides and j ust run columns, so covered, though I d id not as k
my oId authors had no choice this of the Ha mVention.
but to tu rn to 73 They, under- Here 's exactly what I wrote to
standably. want ed to gel paid Ken All en KB8KE: " While I
some thing for their work. and was di sappointed to ag ain not be
QST paid nothing e xce pt pres- invited to he on the program. I
tigc for their a rticles, so I had the can unders tand the pressures

50 73 Amateur RadiO Today • October 1996

you mu st be under from the
Leagu e... I'm their worst night
mare and you certainly can't af
ford to offend them. l ' ve heard
from several sources how they ' re
gloating over bei ng able to keep
me off the program.

"My message this year is the
most important I' ve had since I
f irst spo ke a t Dayto n in 1955,
where I addressed the banquet .
I' m calling for e very ham club in
the country 10 do their utmost 10
get at least one local ham elected
to their state legislature. The next
step is for this pe rson to gel on
the educational committee and
introduce a bill gett ing the slate's
school s to init iate an e ight-year
coursc in the fundame ntals of
electronics, com municat ions and
computers for grade s 5-12.

"Our country desperately
needs high -tech career workers
to design, manufacture. sell. op
erate, and ser-..ice the high-tech
products which will dominate
bot h bu siness and home in the
21 st century. This can help us get
radio clubs started in e very
school in the country and revive
the high growth we had from
1946 to 1964 ( 11% per year,
steadily for 18 ycarst). without
something dramatic like this.
how many years can we really
hope to keep our hobby going,
consi dering the mounting com
mercial pressures for spectrum
and the billions they are willing
to pay for il? Ham legislators
have an added benefit 10 us of
be ing able to pro vide some clout
when matters of inte rference an d
antenna restrictions come up. We
need to infi ltrate the state legisla
tures , so I'm really di sappointed
that I won't be able to get this
message across at the
HamVention this year: '

No. 1didn't get any answer.
Most conferences pay the

travel and hotel expenses for the
speake rs. I spoke at the Te sta So
ciet y in Colorado Springs, the
Glohal Sciences Congress in
Tampa, and the Edmonton Ham
Conv- ention las t year on that ba 
sis. But it's tough for me to take
th e lime to give talks. so I
haven't been pushing it.

Idea s

I f you' d follow the instru c
t ions in my 55 bookle t. Making
Alone)', A Beginner 's Guide , you
wouldn' t have to nave me think
up ideas for ....-ays 10 get rich. I
keep coming up with great ide as
for new businesses on at least a
weekly basis. There arc end less

products and services which
would scll .....ell.but which aren't
o n the market yet.

When I was a kid I got a pair
of in-line skates. hu t having just
t wo wheel s, they weren't easy to
usc. By addi ng a couple more
wheels an entrepreneur has
rac ked up hundreds o r millions.
1I0 w come yo u d idn' t thi nk. of
that? Well , there 's a wide-open
opportunity for someone no w to
use modem materials and invent
a pair o f roller skates (the old
kind) that are light and can be
simply snapped o n a pair o f
(probably specia l> shoes. Wh at a
great answer to getting arou nd
our cities! Beats the heck out of
walking , But they have to he
simple to put on and take o ff.
and eas y to carry around, T he
market? ~li ll ions upon m ill ions
o f pa irs for U'iC in every city in
the world. Yes, I' ve wriucn
about this before, but you
hav en' t done anything about it
ye t. I don' t want to hear an y
complaints about your not hav
mg money.

Ho w about an idea for a new
an d badly needed publication? [
sure wish I had the t ime to du
th is. This has to do ...... ith helping
food companies introduce ne .....
products . Hund reds of new
products arc toe ing put into our
supermarkets every year, and
zillions of dollars are be ing
spe nt to build thei r sales. How
about a magazi ne to sell at
chec kout counters which would
pro vide information about these
new products? I'd encourage the
public to try the new products
and then report o n how they
liked them. A vox pop approach.
No ne of us put mu ch credibility
on product endorse ments in ads,
but .....here an independent rnaga
zine publishes cu stomer reac
tions , this would he much more
belie vable. And this is some
thing no com pany could goner
ate through ad vertising.

Yes, there would be both good
and bad re views. This is what I
did when I published CD Re
"ie"', It's th e only way to main
tain credibility. Sure, the major
label s really haled it when we
trashed o ne o f the ir new re 
lea ses. bu t s ince our readers
were spendi ng about $25-30
million a month Oil CDs. they
had no choice hut to advertise in
my magazine .

h's different when it comes to
high-ticker products like audio
equipment, There my policy was
to o nly publish fa vorable re
views. But we never did a favor-



able rev iew on any thing. that
didn't deserve it. Thi.. is my
po licy with 73 too. If a product
is good, I want to help the manu
facturer to sell it. If it isn't very
good. .....e j ust keep quiet .

With the food business there
are so many new product s and
their COM is lo w. so the reviews
should he brutal where brutality
is called for. In the lon g ru n
that 's helpful for the mnnufuc
turcrs too. It shortens the agony
for crappy products and the
company ..... ill lose much less in
the long run.

Would supe rmarkets make
room fo r a ne w magazine ? Any.
thing th at helps them bring in
more cu stomers and !;C1I more
products will ge t good place
ment.

Yes, I seem to o fte n think in
terms of publications. Well.
they ' re easy to sta rt small and
build. With today's desktop
computer s anyone with $I.(){)O
can get into publishing .

How about a magazine or
even a flyer called Killer H.{?
This would review the B movies
on tape. and the re arc thousa nds
of 'em. Some are darned good.
but how can you fin d o ut about
' em? You sure can' t tell from the
package. I might even re nt some
videos if I had a way to teU what
was good.

For that matter. we need a lot
better system for reviewing first
run movies. Oh. I tape "S neak
Previews" and Srske l aud Ebert
to sec what they think , hut I
haven ' t fou nd them very rcl i 
able. My idea is to go 10 the first
sho wing o f a new picture and
poll the e mergi ng aud ience.
How did they like it? You could
hire a dozen high school stu
dents to poll a couple audiences
and you' d have information that
would support at least a ncwslct
rer. I'll be t you could ge t a radio
or TV spot on the news with
yo ur results too.

Next thing you ' II be review
ing plays, new muse um exhihits ,
and so on, the same way.

One idea I wrote about several
years ago and you ignored had to
do with organizing a C D for
graduating high school and cot
lege classes. You' d get togethe r
with a local recording stud io and
make recordings of the bands.
choral groups, e tc.. as a gradua
tion keepsake. It would he like
the photos o f the graduating
class,

There are a lot o f sc hools
within driving distance, so you
co uld work up qui te a business.

Just keep your eyes ope n and
your imagination on the from
burner and you"ll be able to
th ink of all sorts of pa rt-time
money-m ak ing opportunities,

If you have a computer and la
ser printer yo u can start doing
newsletters for local busine sses.
They don' t have the personnel ,
the time, or the equipment to do
them. but a newsle tter is a po w
erful se lling tool. And by the
time you' re doing a doz en of
' em, you' ll be very busy. The
next thing you kno w. you'H be
keeping the ir ma iling list for
them too.

That oug ht to ho ld you for a
whi le. If you 'd like to read about
more of my brainstorms, let me
know. There 's no shortage.

:\Ion Idea s

Money-maki ng ideas, o f
course . There are all sorts of
produ cts and services o ut there
just cry ing for entreprene urs to
ste p up and take a sw ing. Some
will provide a fun and profitable
life for you. Others will gi ve you
the oppo rtunity to make mil
lions-which is o kay. as long as
you don' t get caught up in the
pu rsuit o f money as a goal in it
self.

One w ide-open opportuni ty is
in the organi zation of hi -fi
sho ws. Back in the 19505. when
I started my first manufacturing
business. mak ing loudspeaker
enclosures, my main sales tool
was demonstrat ing my product
at hi-fi shows around the coun
try: New York, Boston. Wash
mgton . Chicago. Los Angeles.
These sho ws were in hote ls an d
were packed solid with people
listening and buying. Without
those shows my speakers never
would have become the best
selli ng speakers in the country
withi n two and a half years of
the ir introd uct ion. BUl I don' t
know of anything like that hap
pening around the country now,
and I' m too busy 10 do it. though
I kno w the ropes, having pili o n
a whop ping computer sho w in
Boston .

What happened to the sho ws?
The industry. under pressu re
frum Avery Fisher, look control
and that was the e nd of it. Indus
try groups tend to be slo w to
meet changes. Look what hap
pened to the IEEE and the l"CC
shows, O Ill..'C the largest in the
country in electronics and
computers. Pffft. Showmen can
run successful sho ws, not
committees.

Amateur Raaio

PK1AW

Cold Fusion Gels Easier- minutes ins tead of days. And th e
amount of heat increased amaz-

When Du.10rs Pors and ingly. By last December he dem-
Acischmann. two respected cbem- cnsrrated a cell at a po wer com-
iss. suck a palladium wire itto a pany con fere nce which was gen-
lithium and bcavy water solution, crat ing over a tho usand wall s of
and then passed a current through it heat with only ahout one walt of
for some days- suOJcnly the cell drive , A thousand to one !
started generating far more heat llmrn. said I, if those
than any che mical reaction could microspheres work so well, why
explain. not eliminate the spheres and

Other scientists tried to repli - j ust usc cheaper and easie r-to-
cate the experi ment using palla- make finel y powde red metal.
d ium wire. sheets . and chunks. That wou ld have e ven more sur-
\ Ian y failed. hut so me sue- face area. Or go the next step to
ceeded. Those who failed went a chclated metal'? Heck. go to
to the pre ss to expose P& F's fi- e'en smaller met al particles by
asco. Those who succeeded kept making a colloidal suspension of
work ing 10 refin e 10 process-e-tc the met al in the electrolyte sot u-
make it work faster. more de- tion? Talk about surface area !
pe ndably, and generate more w hen I asked Patterson about
heat. th is , he sm iled and said he'd

Physicists were adamant that done j ust that and had some pat-
thi s was not fusion because so ems in the works. J im 's the chap
little radioacti vit y was de tect ed . who got the fi rst co ld fusio n
Impo ssible. So, lacking any patent o n his cell . and then the
theory for why this " anomalous first patent claim ing more en-
heat" was being generated , re- erg.y out tha n in. Si nce that
searche rs went hy the seat o f smacks of perpetual motion.
their pants (e mpirical, it's which the patent office has aI-
called). try ing thi s and th at. ways refu sed to even consider.
Some were even getti ng heat us- th is may be a historic first . It 's
ing nickel and plai n water. real enough so Motorola and

The effect was best with Bectel are already sa id to be Ii-
metals having a Ian ice -like mo- censed 10 hel p dev elop the tech-
lccular const ruction such as nology.
pal ladium, nickel. rubidium, Lest you think that collo idal
rhodium. and platinum. These metals arc something mysterious
metals acted like spo nges. absorb- and difficult 10 brew, they're
ing hydrogen. They found that so mething you can make on the
around the time the lattices were kitchen table yourself. In min-
85% full of hydrogen the anoma- urcs. No, thi s co ld fusion re-
lous heat started appearing. search fie ld doesn ' t take a mil-

J im Patterson. an inventor. lion dollar laboratory to get in on
and not a chemist or physicist. th e fun . Indeed , the leading
figured that since the start of the American re searcher in the field
reactio n depended on the metal (be fore Ji m) was De nnis Cra-
absorbing hydrogen as quickly ' ens. a young teacher at a small
as possible, the more surface college in Vernon. Texas. De nnis
area o f the metal . the faster it se t up a small lab in his garage
would absorb the hydrogen. So and , investing less than $5.000
he coated so me microspheres o f in his equipment. .....as a true pio-
pol ymer with pall ad ium. Sure nccr. I first met Denn is when he
enough, the reac tion started reli- was delivering a lecture on his
ably in record time- in a few Continued a ll page 55
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Amateur Radio Via Satellites

Squelch S ystem- a lso known
as "PL" or Private Line) tones to
activate the repeater on the uplink
frequency. The tone used in July
was 14 1.3 Hz. also known as ElA
(Electronic Industries Association)
code 4A.While this tone settingcan
be changed it may hcromc the stan

dard for future operat ion. Refer to
Table I for uplink and downlink
frequency details.

The second radio unit includes a
crossband linear transponder with
a 1265 MHf. input and a 2410 Mill
output. While usc of the 70 cm

Finding Mir

The best way to track the Mir
space station is to usc a tracking
program on a computer. Software
can usually he purchased or found
on various BBSs. via the Internet.
A good source of quality programs
is thro ug h AMSAT. the Rad io
AmateurSatellite Corporuuon. You
can call for information at (30 1)
589-6062. Access via the World
Wide Web can be found at http:
IIwww.amsal.o rg. A s imple

syste m is geared more toward
"no rma l" bam ope rat ion. the
lJS-band system is an experiment
designed totes; techniques that may
become more prevalent on future
manned missions. Tbc microwave
transponder is 10 MHz wide and
uses an IF ( Intermediate Fre
quency) in the 70 em hand. This
bandwidth is capable of passing
high-speed data or even television
signals. The ATV (Amateur
TeleVison) group at the University
of Bremen was tasked with the de
sign and construction of many of
the LIS-hand compone nts. The
wide bandwidth of the transponder

is sufficient to pa.'iSITlO.'.t AMor FM
ham TV signals. For narrowband
signals. however. the Doppler shift
will be a problem. At 24 10 MHz. a
signal coo exh ibit over 100 kllz of
apparent drift from AOS (Acquisi
tion ofSignal) to LOS (Loss ofSig
nal) during an overhead pa..'>s. SSB
(Single Sideband)or CW (Continu
ous w ave ) operation will be a
REAL challenge.

The gear

The SAFEX system is com
prised of two main units with vari
ous auxiliary components. The
equipment .....elghs in at around 30
kilograms.Three external antennas
are needed along with significant
electrica l power. During normal
operation. the complete syste m
dra.....s about 50 watts in a 24-hour
period from the 28-\'Olt Mir power
bus. but coo draw as much as 300
watts in IwO hours during high
power transmissions. The SAFEX

gear can be commanded for Ire
quency and mode changes by the
cosmonauts. or remotely operated
by pound stations in Russia (R3K
in Moscow) a nd Germany
(DF0 VR in Oberpfaffenhofen).

A digital voice m :onJcrand digi
tal voice identifier system are in
cluded, along with a 9600-baud
T~C (Terminal Node Controller)
for packet operation. Appropriate
filters are incorporated for the re
peater and crossband modes. A 2
meter transceiver is not part of the
current system,hut will be installed
for later crossband work.

The primary radio unit is the 430
MHz repeater with a 2.2 MHz off·
set between input and output fre
quencies. It can also he used for
two- way contacts with those on
Mir, or as a n AX .25 packet
digipeater, still wah the 2.2 I\1H/,
split between uplink and downl ink
frequenc ies. A laptop PC can be
connected to the SAFEX 70 ern unit
f(,.. mailbox operation when in the
packer mode. The packet system
will also be used to send pictures
from MiT using a special fi le for
mat compatible with a new soft 

ware version of JVFAX. cu rrently
in development. A dighal camera
is used to get an image that is sub
sequently stored in the laptop. an d
then transferred to the TNC.

During the firs t days of the
SAFEX-IIoperation. the digital re
corder was used to send a voice
message on an FM downlin k of
437.925 MUz. Early repeater op
erurion required the use of cress
(Continuo us-Tone, Controlled-

"Many stations have had successful
contacts through the FM repeater in
space using only handie-talkies and

'rubber-duck' antennas. "

NumtM, 52 on your Feedback r:¥d

HRMSRTS

Downlink cente r: 2410 Mblz

Uplink center: 1265 MHz
Uses include high-speed data, ATV

(FM or A M ). CIC,

Downlin k: 437.975 MHz

Uplink: 435.775 MHz
Nocress tone required.

Primary operation: digipcarcr.

Mailbo\ active with onboard laptop .

Mode 2: 9600-Baud Packet

Downlink: 437.950 MHz
Uplink: 435.750 MHz
cress Tone required for access.

:Mode 1: NOn . UHF Repeater

Mode 3: QSO Operation with

J/irCrf'\l,'

SHF Experimenu lo-:\mz·wide
linear transponder

Downlink: 437.925 MHz
Uphnl;.: 435.725 ~IHl

cress tol'll: required for access.

Digi lal voice recorder can provide
beacon messages.

Packcr rransrnissjon of digilal
pictures.

New repeater in orbit

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX n 083

A new UHF repeater is in orbit
using the cal lsign RR0 DL It's pan
of the Space AmateurFunk
EXperiment (SAFEX) from Ger
many, and is fully operational from
the Mir space station. Youcan work
stations across North America via
this 70 em in-band FM repeater in
space. Although it helps to use a
home station with directional anten
nas and reasonable power. many
stations have had successful con
tacts through the repeater using
only handle-talkies and "rubber
duck" antennas.

What Is SAFEX?

On October 30. 1985. the space
shuttle Challenger was launched
carrying the firsl GennooSpa~'Clah

mission. During the week-long mis
sion a special crossband transceiver
from Bosch was used by Dr.
Reinhard Furrer DDfiCF. Dr. Ernst
vtesserschmld 002KM. and Dr.
Wubho Ocke is PEILFO for ham
radio contacts. The uplink was o n

channels between ..lJ7 .125 and
437.375 MHz with a downlink on
145.575 MHz. Several hundred
r alls were heard by the German
Spacelnh hams and dozens of suc
cessful contacts were made. This
was the fi rst German amateur ra
dio operation from space. Since
then there have been several.

In 1992. the German ham act ivi
ties went to Mir using the callsign
DPIMIR. The second German
Speceleb mission followed in 1993.
once again with the calls ign
Df'0SL In the next two years the
Russian-ESA (European Space
Agency) operations continued with
the DP3MIR endcaw,.. in 1994 and
the DP0~t1R project in 1995.

In 1993. discm~ion~ and nego
tiat ions ensued between NPO
Ercrgia and Russian radioamateurs
concerning future ham radio gear
and operations onboanl Mir.A new
ham radio station for Mir was pro·
p osed . In 1994 three groups in Gcr
many agreed to fund. design and
build a new system to be mounted
in the "Priroda" module in Mir. The
Ge rman gro ups includ ed the
Deutscher Arnaleur Rad io Club
(/)ARC). the Ham Radio Group at

the German Aerospace Research
Establi shment (DLR) a nd
th e Deutsche Agt'n'llr fila
Ra umfa h rtall gt'le gen hei I t' ll

(DARA). Tbe Russians supported
the installation in the "Prirod a"
module and the operat ion of the
station.

Experience with earlier German
and Russian space missions showed
that astronauts and cosmonauts are
very busy. The SAFEX-II system
was developed to allow ham radio
activity without constant mterven
rion by orbiting hams. The popu
larity of the digital packet radio
digipc ater system used by the
Shuttle Amateur Radio EXperiment
provided a good model. but did not
provide any unattended voice ac

Table 1. SAFEX- Il fre quencies tivity that a "flying" repeater can
for RRODL on Mir. provide.

52 73 Amateur Radio Today . OCtober 1996



Tlmellne Downlink Ollset Uplink

Start of Pass 437.960 -2 .22 435.740

43 7.955 -2.21 435. 745

Closest Point 43 7.95 0 -2.20 435.750

43 7.945 -2 .19 435.755

End of Pass 437.940 -2.18 435.760

Table. 1. Doppia -co rrrcling MiT repeater frequencies (MlJt) fo r
ground use.

CAT~300 Controller Board $299.00 Wired and Tested

Write or Qzli for a brochure describing tM CfT-3lXJ Con/roller.
including scMmatic. voict word list. and conrroi.fwtctiOllS.

.... Ftmale Voict &. SowuJ Eff"lS
,/Programmable Counesy Tones
,/Programmable Codes and limt n

Computer Automation Technology Inc.
4631 N.W: 3 1st Avenue. Suite 142
Fort Lauderdale. Florida 33309

Phone (954) 978-6171 Fax (407) 488-2894
hnp sttwww.catauto.com

F~otu.ns Jnclud~:

.... Voic~ SYn/Msiur
,/ (412) Word VocobuJDry
.... Twelve Voice Messages
,/ Two Voice JdenJifitrs
....CW JdenJifiu
,/ Full Feature Aillopalch
.... User Spud Dials
.... Emugtncy Spu d Dials
.... Rrvtrse AUIDp01Ch
.... D7MF Kry Pad Tm
.... DTMF Repeater Access
.... D7MF Repeaier Milting
.... (56) Controi FlVlctjons
,/ Remote Control SwilCMS
,/Hardware Logic J1IplltS
,/DVR Controllu Rt ady

I CAT-300 Repeater Controller I
Atttndon R~p~altr Owntrs
Finally (1 repeorer consroller \'o'ith (1 TJ voice S)'n/ht siu r and fUll
f taJure outopatch incrtdibly priced 01$299.00.

will be ty'cessary to transmit lower

than expected to get into the repeater.
ru example, if the repeater signal is
bcedtes00437.96MHz (r3tuthan
the published 437.95 MHz), ue~
p10lNiaie upl ink will be on 435.74
MHz (raher than on ·05.75 :-, tIIz).
Thlscorecton willchange during the
pass, Cootinuously modifying the re

pcacr ortser in the radio during a II}.

minute pass can be difficult, If your
UHF uansceoTI has memories lhat
can be programmed with different re
pealerotfsetsor input/WIPJI frequen
des. an easy alternative is possible.

At 70 em frequencies. Doppler
shift is a serious consjderation for
NBFM (Narrow-Band FM) work.
The apparent receive frequency llllhc
beginning of a pass will be as much

alternat ive is 10 set a dual-bend (2

meter ani 70 em) radioor scanner to
listen on 145.55 MHz and 437.95
MHz_The2rrrtersimplex frequeocy
has been active foc many yean. ard
the 70 em frequency is the MiT
SAFEX·II rep:~routptL

Working the SAFEX·II
repeater

"The SAFEX-II system was developed to
allow ham radio activity without

constant intervention by orbiting hams. "

CIRCLE 268 ON READER SERVICE CARD

CAU
OR WRITE

fORA FREE
CATALOGUE!

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· Visalia. CA 93291

Where engineering and quality come first!

, 1\
... . terC8rd

V

• Our l M-470D is now redesigned

to hold 15 It. of antennae at 70 mph!

• Trl-Ex builds the finest in c rank-up,

free-standing or guyed towers.

• All towers are c omplete w ith

rig id c oncrete base mount.

WE DON'T BUILD THE MOST,
WE JUST BUILD THE BESTI

In a typical 70 em HT or mobile rig,
with tuning increments of5 kHz, pro
gram five different memory locations
with appropriafe receive frequencies
and repeater offsets. Don'! forget to
include the 141.3 Hz cress (PL)
tooc. Table 2: is a list of fi ve receive
frequencies and suitable transmit off
sets lhal will take cere of the Doppler
corrections reeded during any pass.
Simply tune for the best audio qual
ity. and the programmed offset will
provide the IIDPel" uplink frequency
to center your signal in the Mir re
peater receiver.

l1leSAFEX-II system,,"ill prova
much more thanjust a high-flying re

peace Woth"" high-speed"""""'""
AlV-c3Jd!Iemicrowave tr:lIJSIUlder
rmny expeirreus and excitingacti,·j.

ties are possible. The German and
Russian groupswill beexercising the

different subsystems in the rocoths to
come. and unlike a typical hamsa.
uere's sonrone alw'aysnearby 10 hit
the reset switch. pall the covers olT.
a'" just pack the gear up for shipmen!
rod. terre for any needed repair. F!

as 10 kHz higher than expected. At
the end it will he 10 kil l. lower. To
get into the repeater; compcnsaion
rousr also beapplied to the uplink sig
mi.

Using the published uplink and
d:lwnlink freqceodcs.ctf..xtive com
munications can only he achieved
through the repealer when the Alir
sp::ICe stalion is er il'i closest point to
~observer.At allother times during
tte pass. corrections must he made 10

hear the repe-.u.eroutput and10get into
the receiver;

Dopplershift isa resultof the rela
tive velocity of a IOOving object with
respect 10an observes; fur a hori7J:Jo..
grazing MiT pass it will be al a mini
ITIJm For an overhead pass it will be
at a maximum Most new trading
programsallow the inclu.oOOri ofa spc
cUlC frequency for Doppler cakula
lions. Use 437 .95 MHz if your
pegram has this~ion It will pro
vide d:ltaoo ....'hal: io expcct when the
space stalion romes over;

While listen ing at ahigher Ire
cpency aI the beginning of a JXISS. it
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Now for the run: This equation
won't a lways give yo u the righ t
answer un less you make so me
corrections.

The first problem is the " same
longitude error:' i.e. when both
stat ions arc on the same longitude
line. In thi s cnsc . L = LA - LB =0.
If l AT A > LAT B. then C = 180".
hut if LAT A c LAT B. lhen e = 0".
I f LAT A = LAT B. then what's
the poi nt o f all these calculations?

'JOe next problem is found whe n
the condition _180" S L S +I80"
is nOI met. i.e . when the absolute
va lue of L is greater than 180".
A BS(L) > 180 °. In this case.

In the next equation you will
want to use 0 in angular measure.
hut later on you'Il want to con
ve rt 0 to miles. To do that ne at
tr ick . mult ipl y 0 in degrees by
69 .4. Or, if you prefer metric mea
sures. then 0 times 111.2 yields
kilo meters. This is the approxi
mate distance in statu te miles he

t ween A and B.
To find the bearing fro m true

north. the n work the equat ion be
low:

[
,inS · (oRA , cosD)I

C = arccos (cosA. x shill)

D is the angular great-circle
di stance ;

A is your lat itude;
B is the other stat ion's lat itude .

D = arttOS(toIll)

•
I

The problems

To find the actual angle, take

the arcco s o f Eq uation I. i.c.:

stra ight. For examp le. i f )'our
longitude (LA) is 40". and the other
guy's longitude (LB) is - I20", then

l =40 - (- 120) =40 + 120 = 160 .
The equation for distance ( 0 ) is :

rosD =(aiDA IUB) +(coM 1 t:llIlIl cosL)

Fig. J . The great-circle pa th.

that I would po int my beam due
east . at a bearing 01'900 from true
north. If I di d that. I might hear
Po rtuguese voices com ing over
the receiver, hut they would he
from the west coast of A frica.
close to An go la (a former Port u
guese col ony).

Fig. 3 sho ws the baste problem
of calc ulat ing ante nna be arings.
Conside r IWO poi nts on a globe :
A is your QTH. while B is the
other station's QTH, The d istance
o is the great-circle path between
A and B.

The great-circle path length can
be expre ssed in eithe r degrees or
di stance (as mi les. naut ica l miles
or kilometers). To ca lculate the
distance, it is necessary to find the
difference in longitude (L) be 
tween your longitude (LA) and
the othe r gu y's longitude (LB):

L = LA - LB. Kee p the signs

The sho rtest distance between
two points is a stra ight line. right ?
'cope. not on a globe. On the sur
face o f a globe . a curved l ine
called a great-circle I"'lh is the
shortest di stance between tw o
poi nts . This path can cause some
intere st ing. anomalies. For e x
ample. I live on a lat itude that is
close 10 the lat itude of Lishnn .
Portugal ( in which case. why do
th ey ge t the good w en t he r ?).
G iven that fac t. one might assume

g jtudc. o fte n wi th tragic re sults .
In the early 181h century. the Brit 
ish govern me nt offered a large
cash prize to an yone who could
des ign a chronometer that could
he take n to sea. By keeping the
chronom eter set accura tel y to
Greenwi ch Mean Time . and corn

paring G~tT aga ins t local t ime
[i.e. at a time like high noon. when
the pos it ion of the sun is easy to
judge). the longi tu de could be
calculated. If you' d like to learn
more about this subject. most de 
cent libraries have books o n ceo
lcsrial navigation.

The great circle

"The great-circle bearing between your
location and a DX location can be

calculated with some simple spherical
trigonometry, using a hand-held

calculator or a computer program. "

Pig. 2. Mea.wring latitude,

degree s to +180 degrees. wi th
±180 degrees bei ng the same- line.

The observatory at G reenwich
is also the po int against wh ich
relative time is measured . Every
l Svdegrcc change of longitude is
equi valent to a one-hour differ
ence from the Greenwich t ime. To
the west. subtract one hou r for
each 15 degre es. and to the eas t.
add one ho ur for each IS degrees.
Thu s. the time on the east coast
o f the United Slates is -5 hours
rela ti ve to Greenw ich ti me . At

-L _

-

-

one time. we called time along the
pnrnc meridian Greenwich Mean
nme (G MT). also called Zulu
time to simplify maucrs for C\V
operators .

La titude l ine s arc meas ure d
against the equator (Fig. 2). with
distances no rth of the equator he
ing taken as pos it ive . and d is
tances south o f the equato r be ing
negati ve. The equator is 0° lat i
tude. while the North Pole is + lX)0

latitude and the South Pole is -9O"
latitude .

Long ago. navigators learned
thaI lat itude can he measured by
"shooting" the stars and cons ult

ing a speci a l a lias 10 compare the
angle o f certa in stars with tables
thaI translate to la titude numbers.
The long itu d e meas ure m e nt.
however. is a bit diffe rent. For
centuries sailors cou ld measure

Fig. I. Measurillg longitude. lat itude. but had to guess at ton-
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The need for navigation on the
surface of the Earth caused the
creation o f a grid system to loc ate
specific poi nts o n the surface o f
ou r globe. Fi2~. I and 2 show how
thi s syste m works . Longitude
lines (Fig. 1) run from the North
Pole to the South Po le. T he refer

ence po int (longitude t e rn). called

the prime meridiem. runs through
Greenwich. England . The longi
tude of the prime meridian is 0
degrees. Longitudes west o f the
prime me ridian are given a plus
s ign (+). wh ile lo ngitudes cast of
ihc pri me arc given a mi nu s (-)
s ign. If yo u continue the prime
meridian throu gh the po les 10 the
other side of the Earth it has a lon
gitude o f 180 degree-soThus. the
longitude values run from - 180

Calculating Antenna
Bearings

Latitude and longitude

COOR'S CORNER:....:..=.:..:...._ - - -

Joseph J . Carr K41 PV
P.O. Box 1099
Falls Church VA 22041
E-mail: carrjj @aol.com

If you're a DXcr who uses a
directional an tenna. especially a
yag i or quad beam (which an:
un idirectional), then it might be

nice III kno w the direct ion in
which 10 point the darned thing.
The trick is III know the g recO·

circle bearing between you r lo
cation and the DX locarion. Thai
hearing can he calculated with
some simple cphcncal trigonom
etry using a hand-held calculator
or a computer program. Before
ta lking: about the math. however.
we need 10 establish a frame of
reference that makes the system

wor k.
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(ontrol your home
from your radio!

The AUIO.KAIl~ AK· 16
DTMF Controller Board
features 16 relay driver
out puts and DTMF to X·10
houee control capabil ity!
Using your radio keypad, you can control either the relay
outputs, X·10 modules. or both! X·10 operation requires the
PL-513 Power Line Interface ($20). The AK_16 mates readily
with our R1J.8/l ($9 9 ) or R1J.16/l ($149) relay boards. The
0 -12 digit security code is user p~ramable using your DTMF
keypad. Additiona l feat ures include reprogramable CW IDand
several modes of operat ion, including t wo with ON response
tones. Printed circuit board, assembled and tested.
V i'>A, M A'i TI RCARd . A Mf RiCAN E XpR£SS, Dtvovr R CARd

COD ON CAslI OR M O!\l( Y ORdER bAsis ONly

Silt $8 USA; $ 11 CANAdA; $1 b FORe!" N. COD. $5
Price and Spec ifications are sub ject to c hange without no tre

se Habla Espanol. Pida por Don Moser.

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492

remain suspended in a solution
and do n't si ft out whe n left un
d isturbed. We ' re talking very

work at the 3rd lntemational small part icles, j ust a few mol-
C on fe rence on Co ld Fusion ccules each. That' s why there is
(ICC F-3) in Mau i in 1993. Den. such an enormous surface area
nis is now working wi th Jim, for the cold fusion reaction.
helping hi m to develop his cells . Will it be Jim and Dennis

With mosr of the world pretty demonstrating a cell generating
well discovered. today's pioneers 10.000 watts next year with one
are in the high-tech fields. bring- wall of dri ve, or you? How' s
ing us cellular radio. peeker, your pioneering spirit? I lave you
personal computers. and such. ever had a desire 10 go where

Getting back 10 colloids. I ran few have gone before ? The
th reshold of rbe unknown isn' tinto these first with my reading in

lhe health area. It seems thai col- :IS far away as you think. I' ve
loidal silver is a miracle remed y been privileged to be good

friends with se vera l of our hamfor many problems. It's very easy
( k Y rei ( a couple pioneers- Sam Il arris W IFZJo ma e. nu me y pu '"' .. who did pioneering moonbounce
pure silver wires in distilled water. work and invented the pararreec
add a little pure salt 10 make it ampliflCf was a very good friend. As
conductive, and then pass a small was John Williams W2BFD, the
current through it. In minutes you pionee r of radiotclciype. Jack
have a silver colloid solution Bahkes W2GOO with narrowband
How much voltage does it take? FM, <rid Wes Sctarm W9DYV with
28 volts is fine (foer 9V batteries). sideband

I'm reading all I can on the The frontiers today are no far-
use of silver colloids for health ther away than they were a ce n-
purposes and , when I get some tury ago. But instead o f Africa.
t ime , ) ' 11 have a booklet T ibet and reachi ng the poles.
available for anyo ne interested . they ' re in d igital voice . spread

w hat's a collo id? It's particles spectrum, co ld fusion, and the
of metal so small that they Contfnued on page 59
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C1RCl..£ 2ft ON READER SERVICE CARD

NeuER SRV DIE
Continued from page 5 J

270" 360"

where bo th location s a re very
close together, or whe re the two
location s are antipodal {i.e. on
opposite points on the Earth's sur
face ). Accord ing to Hall (1973).
the best way to handle these prob
lems is to use a different ve rsion
of Equ ation 3 that mult iplies by
the cosecant of D (i.e. csc(D»,
rather than d ividing by sine of D
(i .e. sin(D».

I have a Visual BASI C 4.00
program for calculating the hear
ing and distance . but the lis ting is
nOI suitable for priming here. An
executable version will be avail 
able soon, so COniact me for price
and availability if yoc want a Win
dowsCl prog ra m for calcu lating
bearings.

Acknowledgment: My thanks
to the A RRL Tech nical Depart
ment for a id in locating I[all's ar
ticle, as wel l as other material on
the problem of bearing calcula
tions .

Reference:

I can be reached via snail mail
at P.O . Box 1099, Falls C hurch,
VA 2204 1. or via Internet E-mai l
at carrjj @aol.com. fa

Connections

J er ry lI all , K I PLP ( 19 73) .
" Bearing and Distance Calcula
tions by Sle ight of Hand," QST,
August 1973, pp. 24- 26.

180"

•
••

••••••••••

0"

-

+

IF L < O then
L= 360- L
Else L =L
End if

•••••

•
: SINE
••••••

IfL > + 180. then L =L - 360
lf L < -1 80. then L = L + 360

either add or subtract 360 in order
to make the value between ±IWO:

Another problem is seen when
ever either stat ion is in a high lati
tude nca r eithe r pole (190°). o r

One problem seen while calcu
lating these values o n a co mputer
is the fact that in BASIC the
sin(X) and cos(X) cover di fferent
ranges (see Fig, 4). The slnlX)
function returns values from 0° to
360°, while the cos(X) function
retu rns value s o nly o ver 0 ° to
180°. If L is positive, then the re 
sult of Equation 3. bearing C, is
accurate, bu t if L is ncgati..'e then
the ac tual value ofC = 360 - C. I
ran across this problem whe n try
ing to compare the results of cal
cula tions from New Yo rk. NY
(40.43~ , 77 W), to Japan and
poin ts in Australia. I had expected
some hearings in the northwest
erly d irect io n be ca use o f t he
great-ci rcle map p ubli shed in
older edit ions of the ARRL An
tenna Book. Oops! After do ing a
bit more research. I found the er
ror and added the test be low to my
progra m:

FiR. 4. Sine and cos ine ranges.



Lighten up

Dave Miller NZ9E
7462 lawler Avenue
Niles IL 60714-3108

Your Input Welcome Here

Numwr 56 on your FeedtuJl:l< elm l

H8M TO 88M

Now ....'e kno w that we'll need
a 33 ohm, 1/4 to 112 Wilt! re sistor
in series with each lamp in order
to drop the 12 volt lamp supply
d own to 10 vo lts . A 1/2 wall

2 (volts) di vided by .06 (amp)
equals 33 ohms:

2 ( volts) times .06 (amp) equals
.12 watl.

By way o f an example, let's
take the Radio Shad #272-1092
lamp that I ment ioned before ,
which has a c urrent rating of
60 mA o r .06 amps. Let 's say
we'd like to drop the 12 volts

feed ing the lamp down to 10
volts. or a 2 volt total drop. We
plug in the numhers:

-vcrrage drop desired divided
hy the lamp's rated current equals
the resistance needed.

«voltage drop desired times the
lamp 's rated curre nt equals the
resistor's wauagc.

ir s installed : in fac t, it will last
a lot lo nge r than one rated at
rbe nominal voltage. Additionally,
if you lo wer the vo ltage to a
12V lamp. even by just a couple
of volts, you'll increase its life
dramatically. I' ve seen test curves
that prove that the life expectancy
of a lamp zooms upward a s
the voltage across it goes down,
and vice versa o f course. Putting
a resistor in se ries with each lamp
yo u re plac e will often g ive
you two to three times the life ex 
pecta ncy from a g iven hulb,
everythi ng else being equal.

There are three things to con
si der be fore do ing th is : what
value re si s tor wil l he needed ;
what its wattage rating should he;
and how muc h loss o f light is ac 
ce prablc. Lowering the voltage to
the la mp will decrease its bright
ness-s-and shift its color toward
the red region-so you' ll have to
j udge visually whether you can
accept these consequences.

You can install the lamp, clip
leading a resistor in series with it,
then looking at the meter or di s
play under normal room lighting,
10 see if it 's O K for your own par
ticu lar situat ion. To arrive at the
right resistor values, s imply use
Ohm's Law, plugging in the cor
rec t n um be r s for your ow n
transceiver's lamp supp ly :

What follows won't make the
lask o f bulb changing any easier,
bu t it just might double or triple
the time be tween pilot lamp fai l
ures. Wh en a la mp doc s bum out,
many probably think fi r~t o f go
ing hack to the manufacturer for
a replacement. T here ' s not hing
wro ng with that idea. especia lly
if it 's a very speci al ized type of
bulb. But, as George poi nted out,
it's probably the most expensive
and time consuming route to take,
especially when there may he a
m uch mo re cost effect ive ap
proach. S ince Rad io Shacks stoc k
a number of small, lo w voltage
lamps, man y o f which will either
fit directly or can be adapted to
fit , a bit of "ham innovation" is
sometimes needed. a." exhibited in
George' s piece.

Take a look into what Radi o
Shack calls their 12V micro-lamp,
Cat. #272+109 2. It may well work
as a replacement bulh for LCD
dis play s and othe r si tuati o ns
where a very small size lamp is
in order. Hobby sto res also carry
what they call "gra in-o r-wheat"
lamps, which arc very simi lar, hut
he sure to as k about the ir vo ltage
and current ratings. By the way,
using a la mp rated at a higher
voltage is fine. as long as it will
provide enough brightness o nce

again, the cost savings are well
won h the small extra effort."

Moderator 's nOle : We 'l'e all
noticed how difficllit it 's become
to chang e the pilot lamps ins ide
most of today S radios . In the old
Jays , ...hen both radios and lamps
.....ere a lot bigger, changing tI pi
lot lamp " 'as a preny straight/or
ward, easily accomplished job .
The lamp was otwavs mounted in
a sod :n, and usually a twist of/he
wrist popped it right out . Nm so
today; most are no"' on small
wires, soldered in place and bur
ied (Jeep within the wiring of the
front panel. It usuall)' requi res
SO/Ill' internal "surgery, " .W lIIallY
hams either don 't bother chang
ing them at all when they burn
0111, or they leave the jobfor when
the set has 10 be disassembledfor
some other troubleshooting rea 
son . George has offered some
well-thought-out advice in his tips
from above; here's some more/ or
you to cons ider.

More on lamps

c arry a replacement for them?
Yes, hut this time the difference
is more pronounced. The bulbs in
the S-mcter are 12V at 75 rnA: the
Radio Shack replacement wi th
wi re leads (Cat. #272-11 41) is
rated at 12V but th is time at only
25 rnA. It' s noticeably dimmer
than the stock Kenwood bulh, hut
it mlly he acceptable to many:
you 'd have to try it and sec. Per
sona lly, I c hos e to use Rad io
Shack's Cal. #272- 11 43, a 12V,
75 mA bulb, but with a screw-in
type o f base. If you use the same
hulh as I d id, it's advisable that
you not so lder the 12 vol t feed

Ere m Geo rge Va uKh n wire directly to the screw- type
WA4\'WR : " I' ve found a local base, but rather wrap a couple of
source for the bulbs that illumi- turns of non-stranded. fairly stiff
nate the Kenwood TS-9-Urs sub- wire aro und the screw-threads
di splay, When o ne o f them went instead. Also, be sure to connect
had in my TS-940S. I removed the 'ground' 12 volt feed wire to
roth and measured the vol tage the screw-base, not the 'hot' wire.
applied to and the current drawn If the screw-base on this bu lb
by the single working bulb ... 12 were to ever cut through the in,
volts at 75 milliamperes. A trip to sulating gro m met, you mi ght
the local Radi o Shack" sto re rc- damage you r set if the hot 12 volt
suited in my discovering standard lead were connected to it and then
RS replacement bulbs of the ex- shon ed the supply bus to ground.
act size and shape (RS Cat. #272- You can easi ly determine which
IOl}2),l;.utthe RS bulbs draw 15 feed wire is ' hot ' and which is
mA less. or 60 mA-and they ground by measuring each wi th a
lack the little green 'boone ' that voltmeter when the se t is turned
thc origjnal Kenwood bulbs have. on. T he ' hot' wire will have 12
The ' bootie' can be carefu lly rc- volts o n it and. of course. the
mo ved from the old hulb (pro- ground wire won't. Again. make
vided it hasn ' t been cooked into sure thar the ground wire connects
place). and. with the aid of a touch to the screw-base shell of the re-
of d ear silicone grease . can he placement bulb. The tip of the re-
installed on the RS replacement placem ent bulb shou ld be
bulb qu ite eas ily. reasonably safe to solder the ' bot '

"The 15 milliamp difference in 12 volt lead 10 , using the existing
current (and light output) is about ' so lde r-blo b' a s a connection
the same as if one were to put a point ... do it quickly.
4 7 ohm. 111 wall 'bulb-life-ex- "O ne other small caveat : The
tending resistor ' in series with the #272-1143 bulb is just a tad too
Kenwood bulb. so to me it's per- large to fit into the ex isting holes
fcctly acceprable.The biggcsr dif- in the back of t he TS -940 S ' s
Ference is in the price: $ 1.49 for meter, hut a few seconds wi th a
two of the RS bulbs vs. $4.19 for tapered reamer will result in the
each of the Kenwood replace- right hole size for a nice fit ; take
mcrus ($S. 3H total) plus $6,00 your time and don' t get carr ied
shipping. T hat' s $7. 19 per bu lb uway! If done properly. the orlgl 
from Kenwood . 75 cents pe r bulh nat Ken wood bul bs can still he
from Radio Sh-ick. Guess which used later on if desired. By the
ones I'm using in the future. way, it is necessary to remove the

"What about the TS-9.wS·s 'S- metal meter mounting bracket to
meter' bulbs ... docs Rad io Shack perform this pan icular step, hut
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As 7.li "Ham to Ham" column
begins its second year with this
issue, I'd like to take just a mo
ment to express my thanks for all
of those contributors who ' \"C sent
in thei r tips, sugge stio ns. and
ideas ... the meat and potatoes that
ke eps the co lumn go ing a nd
growing. I' m always looking for
more , so don 't he sitate to offer
yourown ideas to the list . There 's
a lot of informat ion this time, so
let's get right to it.
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battery itself as possible (as op- mo unting ears, and is fully en
posed to simp ly picking up a feed c lo sed against t he e leme nts
from a convenient ' existing' hat- (so meth ing we ha ve to th ink
tcry voltage po int somewhere about in our vermont winters !).
under the dash). This practice will The one J chose is part #CB631 7
often cut down on the amount of and sells for under $6 includin g
noise introduced by the vehicle's tax . If physical mo unting within
electrical system into the ham rig, the engine compa rtment is n' t
as well as minimizing RF inter- practical in your installation, there
terence from the ham gear gelling is also an in-line model (without
back into the vehicle's computer the mounting ears) that could be
or other RF sensitive electronics. sli ppe d inside a sho rt length

"Though the practice is o f pv C pipe (or other insulated
strongly recommended, the hard- covering) for added protection."
ware needed to accomplish it isn' t Moderator snote: If you 're not
always easy to obtain. For several able to find the circuit breaker
years now I' ve been keeping my that John mentioned locally, try
eyes open for the ' ideal' hard ware obtaining a catalog fro m Purts
10 accomplish thi s job- some- Express, 340 E First Street , Day-
thing with adequate curre nt capa- ton, Oil 45402-1 257 (513-222-
bility and feed wire size. ease of 0 173 or 1-800-338 -053 1 for
physical mounting , and also suit- orders). They stock a variety of
ably enclosed to prevent prema- circuit breakers, f use blocks ,
tu re e nvironme nt al -c xp osure high.qualif)' battery clamps, side
fai lure . I've run across an auto- mount posts, and other accesso-
motive automatic circuit breaker ries neededfor mobile audio and
at a local NAPA auto parts store radio installations. They also
that I feel meets these criteria. It's carry the heavy primary wire (as
small , is rated at 20 amps DC, largeasNo.4gauge ),inanyfoot-
comes equip ped with 1O-32MS age quantity desired,for extend-
connect ing stu ds, ha s husky ing your transceiver 's cabling
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Short fuse

" POWER" switch on and off. But
what if that doesn' t correct your
problem? The hardware re set
switch ac tua ll y momentarily
grounds the reset pin on the CPU
and should clear any conceivable
programming error-at least any
thing that's curable by restart ing
the microprocessor.

It's an easy matter to add ac
cess to this hardware reset switch
the next time yo u have the radio
on your workbench. Simply dri ll
a small hole ( 118~ or so should do
it ) between the "Call/Call W"
switch and the microphone con
nector. The hole should he care
fully drilled from the inside to the
outside (in fac t, there exist s a
sma ll "starter" hole inside the
plastic fro nt panel , as if they in
tended to make the switch acces
sible, then changed their minds).
The fi nished hole is barel y notice
able aga inst the black background
of the front panel itself, but it will
give you access to the momentary
hardware reset switch. Just use a
thin, insulated probe to access the
switch. should the CPU ever go
bonkers and require a complete,
non-maskable reset. Resetting the
CPU will erase all memories and
o ther user-defined data from the
•adio , but at least it will get you
qu ickly back to "ground zero"
again for re programming (you
have a wr itten copy of all of your
programmed entries, right?).

Here 's another quick tip for the
same model o f transceiver, in the
spirit o f the lam p tips mentioned
earlier. If you don' t want to go
directly toAlinco for replacement
display bulbs, I've successfully
used Radio Shack's #272-1 092,
12 volt , 60 rnA " microlamps" as
replacement s . Chance s a re ,
they'll fit in other brands oftrans
ceivers as well for easily obta ined
replacement purposes, but always
check fo r excessive heat buildu p
and too much current drain any
time you decide to substitute for
a manufacturer' s original part .

From John Ayers AA lie:
.. It ' s o fte n rec o mmende d by
transcei ver manufactu rers (and
others) that a mobi le a mateu r
transcei ver ' s 13.8 VDC supply
come d irectly from the vehicle's
batte ry termin als , wit h a fu se
or circuit breaker as close to the

resistor will provide a four-time s
safety margin for heat d issipation
(dissipation ratings for resistors
generally assume their full lead
lengt h in free air, so it's safest to
o ver-rate the m by two to fou r
times for shorter lead lengths
and operation within confined
enclosures).

By the way, try to avoid using
bulbs inte nded for flashlight se r
vice ; they're often high bright
ness, low life expectancy. There
are charts available showing life
expectancy at rated voltages for
various lamp type numbers. The
lamp's manufacturer can provide
this in formation and it's also
sometimes included in the more
complete electronic supply house
cata logs . It ' s surp risi ng ho w
much different lamps do vary in
their ave rage life expectations.

Don't "nit-pick" on Allncal

Last month I gave you some
tips on how to improve theAlinco
DR-1200f' s static d ischarge re
sistance with improved ground
ing. There are us ually ways to
improve upon just about any ra
dio made. I'm not trying to nit
pick on Alinco, it's simply that
I've become fairly familiar with
this rig and feel comfortable at
temp ting some " improvements."

This month I'll show you how
you can make the intern al CPU
" rese t" pu sh-button acce ssible
from the front panel. I'd he very
interested in seeing submiss ions
from readers on modifications
that they' ve made to this and
other popular rad ios; please just
make sure that your tip is repro
ducible and that it doesn't create
any "hidde n" problems orus own.
Obviously. I can ' t test all tips sub
mitted to me forthe column. since
I don't have access to eve ry rig
on the market ... wish I d id!

The Alinco DR-l l OT and DR
1200TffH (and perhaps others in
this line) have a hardware CPU
reset push-burton swi tch located
just to the right (when viewed
from the front) of the "CalllCall
W" switch, but it can only be ac
cessed from inside the radio ,
when the front plastic cover is
removed. There's also a software
reset (desc ribed in the owner's
manual) that invo lves hold ing in
both the "F" and " VFO/M" keys
at the same time and turning the



Net topics

Power astray

right Ill' to the houerv itset f . AI'
John pointed Ollt . yO Il elm often

automaticully "" oitl munv mohite
noise/interf erence headaches
simp ly by lI .f inX a "dedicated"
radio}3.8 r bancrv run ...or even
a dedicated separate banerv,
A "clean " batter v f eed Hmrt"e

[without random noises gener
ated by other devices t is '1 /lI'ayf
the [ irs t su p in ' In)' mobile
installation flOh e elimination
"[oshunt .:'

(Ed. 11011' : Remember that me
breaker t fllU I be mounted ,n close
to the banerv as possible for
maximum protection.]

StanleyrM pre-formed
channel pieces

V

• I

" I ran into a problem of where
to mount my Kenwood T S-440SI
AT in my Dodge 4x4 .., either the
gear shift was in the wuy, or I
couldn ' t reach the radio' s con
trols! I so lved the installat ion
problem hy building my own cus
tom tloor-mounted bracket out of
Stanleytv brand preformed chan
ne l pieces from my local home
improvement center. The y come
in various lengths and in 9O-de
grcc angles. allowing ) '00 to fab
rtcar e just about any kind of
custom-fined mohil e fl oor mount
that you might need.

" In the case of my own TS
4-JOS , I used one l x" channel , cut
it in half. and bolted a 9O-degree
"I" section to each half. Thi s
formed the ' base' thai was then
boiled to the floor. Xext. with two
pieces. each lOwlong, the vertical
uprights were formed. OIIto which
the mobile mounting bracket for my
TS-+IOS was attached 10e corn
plc tcd installation resembles an
upside down T when viewed from
the side (sec ri~. I ).

"Its wit hs tood life in a 4x4
very nicely and the controls of the
radio arc within easy reach of the
driver. without cramping anyone
in the passenger 's seal-the per
fee l solut ion in my own case ,
Pe rhaps this same idea can

10'

9"I •

F ig. J. Side ,'ie,,' ofN8EXF's idea for a home-brew floor nwunt to

better po,{ition his KelllnH'" TS-440S HF transCt'il'er in his DodR~

-Ix4 , Two identical u ctiOll.f are needed, sp"ced to accommodate tht'

s ta lld'ird Kellln,,1(} nlOlIllling bracket for thi,~ radio .

Each support structure must be
se<V<ely bo/Ied 10 1he vehicle"s 100<
using appropriately sized
hordwote

~ deg,ee a>gle p;eee

i ~

o

From Boh Roehm I"HEXF:
"Operating mobile. wbcrhcr HF,
VHF, or CHF. can he very chal
leng ing rodny wit h the smalle r
automobile interiors and plastic
dashboards!

o

Simply floored!

Normal1'S-44QS
mounting brocket

Moderator '.~ note: J(l ck brings

up a good point, and one thut has
the potemiul ofcreuting problems

in many other pieces of equip 
ment . AllY power cOllnector that
a llows the "n ormoliy closed"
contact to dose before the erter
nul lil1 connection is completely
broken is a candida te f or the type
of problem that Jack: describes,
This could be an)' item.jrom your
daughter 's portable stereo /() your

o ll'n telephone a nswering ma
chine. Better Pllt il on your liu of
thing f 10 check ont ; I h UJK ' I ha ve,

LJt'fJt'ndint< UpOIl the actual cir
cuilry of the device• .HlI/ mi!(ht be
able 10 install u diod e in series

with the internal battery feed ,

with the diode i anode toward the

positive battery m lfp u t . Th i s

would permit current to flail' only
from (nol /(I) the bonery p ack

(you 'II lou about 0.6 "011S ucross
a silicon diode , hilt thaI ma)" Ilot

he conseo uenuat -s youI! j ust
ha ve to give it a try and see ),

Fro m \':ill iam T h im
:'Il IQVQ: ·'On some of our area
repealers, we have both general
check-in nets and newcomer nels
these days. BUI a g roup o f us,
:-l'ITDW. j\;ISPJ , KDI ZV. a nd
myself. came up with the follow
ing idea a whi le hac" . Why not
have a loca l 'e xpert" net nigh t
when JXlssihle? we discussed it
with the repealer owner, and he
went for it enthusiastically and
without hesit ation .

"Basically. we encourage hams in
the area with expert ise on some par
ucular uspccrof h am mdiom givean
informal ~O· to 30-minule lalk on a
subjec t in .....hich he or she is experi
enced, followed by an appropriately
timed que stion and aJISWl'f Sl,'SSiOIl,

Examples ofsubjects might hepacket.
satellite c unmunicnnons. the in.' and
outsof amateurTv, unrcnnaconsnc
lionand installalKlO. weathcrncts, l lF
datamooes.crc.Ttc list is rcartyerd
less since ham radio ha... so many in
teresting f31.'cts,The top icsam't evcn
have to be purely amateur radio;
someone in hro.1dcasling or emer·
gCl'k:y n:scuc couldabo kCl.'{l agroup
ri\"Ctoo withadeM.TiptkJll oftreirpn)
fession and ~JIllC of lheir intl.'f\.-:.ting
or off-heal exrx.'ficnces OIllhc job.

"Start hy suggesting one 'expert
night' perrrulth_then have the other
area nets aJUlllUrK.'C il on their 0 \\ n
net night. rcpeatel1i and PBBSs and
see if il doesn't increa-.e your list
ofchcck-insand ' future·hamSWl·
listeners alike.··

KPC·3 TNC, in conjunction with
a Kenwood T~t-24 lA 2 mete r
FM transceiver. Both are powered
hy a 13.8 VDC external supply ..
not an uncommon current-day
setup. Onc day, however, my T~t 

24 1 wouldn' t re lease from the
transmit mode , was emitti ng a
low· pitch tone, and the KPC-3
T NC beca me ve ry hot to t he
touch .

"1immediately shut evervthine
" 0

down and began to investigate . I
discovered that the small coaxial
power plug that supplies the 13.8
VOC to my KPC-3 had worked
its way loose. pulling out just far
enough to allo w the ' normally
closed' contact on the sleeve of
the power j ack 10 'make' before
the tip of the plug had broken its
contact. I had installed the alka 
line bock-up batteries in the KP(>
3. so the ful l 13.8 volts was placed
across them hy this unfortunate
set of circumstances. The batter
ies apparent ly huilt up substantial
internal heat and pressure. ruptur
ing their seals and allowing their
corrosive electrolyte to leak out
into the TI'\C itself.

" What to do? I first applied
some baking soda and warm wa
ter to the area affected, allowed
it [ 0 ne utra li ze any ac ids
present , then cleaned the circuit
hoard as best I could with a
sponge and more fresh warm
water. Afte r permitti ng it to dry
thoroughly, I was elated to find
thai e verything was now wor k
ing agai n. However, not want
ing a repeat pe rformance, I the n
made sure that the tip of the ex
tcrnal power pl ug would d isen
g'lg e be fore th e s lee ve · s
no rma lly closed contact had the
c han,,-e to swi tch back as the
powe r plug was s lo wl y re 
mO\'ed, Il-s probably also a good
idea to remO\'e the hatte r ie s
whe ne ver the unit is o pe rated
fro m an e xternal power supply,
as well as to insulate the banery
te rm inal connector so th at it
can· t come into com ac t with
anyth ing that it shouldn·t inside
the T:O-;C.

'The lesM"ln learned? Beware
of th ose li tt le coax ial po ..... er
connectors (and o the rs) that
pennit 'automatic ' powertransfer

From J a ck \'an G ild t'r switc hing. ~l a ke sure t hat
1"3~1I"S: "My VHF pacl..et sta- th e y ' h reak' before t he ot he r
tion co ns is ts of a Kantron ic s connect ion ·makes.. ··
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Freedom News that got my at
tenuon. The first w a:.. a reprise o f
the work Dr. Robert Becker re
po rted in his fascinating book,
Cross Currents . I' ve reviewed
that hook in a past edito ria l, but I
didn' t get you to read it. I'd
hoped to get :It least a fe w read
en; fired up enough 10 sian ex
pcrimennng wit h way s to re
grow mi ssing body pans through
the use of low voltages.

The second pan had to do
with a friend o f the author who
had bu ill a chamber which
shielded a person to tally fro m all
electromagnetic fields. He put in
antennas to detect the very low
levels of frequencies given off
hy living creatures , then built a
wideband amplifier to ampl ify
the body emissions and then
feed them back at a high level to
get po siti ve feedback. He found
that animals could tolera te the
treatment for about 30 seconds.
He found the result s to be amaz
ing . The animal's genes and cells
which are programmed for aging
and death seemed to be reset
back wards.

lie found tha t three treatments
a wee k ap art was able to rejuve
nate old and maime d eats and
dogs. The next-door neighbor 's
dog, for instance. had been hit

Continued on page 6 1

Two different worlds

happens several hours before our
local date-change: we sometimes
forget about tha t fact. If you' re

going to be consistent in yo ur log
keeping, the UTe date change
must also occur at the co rrec t
point in time , yet none of the UTe
clocks r \"C seen take that factor
into account.

"My Timex lndigtot » watch,

however, does. It has IwO time
d isplay options: one for local time
and date, anothe r for an optiona l
timc and date. If UTe time is pro
grammed into the optional dis
play, the dale will a lso be correct
(on that di splay) following UTe
Mi d night - so th e co rrec t t ime
and date for UTe are always just
a ' to uch of a button' aw ay. You
might want to ta ke a look at these
watches (and perhaps others with
the same option) the next t ime the
kids ask what you'd like for your
birthday. Dad s wh o are hams are
easy to buy for!"

Beware The NSA

NEUER SRV DIE
ContlnuedJium page 55

investigation of other anomalies
of science. They're in rediscover
ing lost or buried past devel op
ments in health and other fields,
such as the work of Royal Rife,
which should he reopened. Ditto
Wilhelm Reich. There are some
amazing things happening with
magnets. Ju~ reading some of the
books on my list of boo k.s you're
crazy if you do n' t read will open
all sorts of pioneering opportuni
ties to anyone with imaginat ion
and curiosity, Whole continents of
science are still there to be discov
ered. which will you he prouder
of 10 and ::!O yean from now, hav
ing: watched Murphy Brown or
some ball games, or having helped
pioneer a new tec hnology? Th is
stuff doesn' t take formal cduca
tion-c-mdeed. that seems to he a
drawback when it comes to origi
nal thinking. It doesn' t take a lo t
of brains either. What it takes is
the same thing success at anything
takes: persistence. That's what
sets life' s winners apart from lhc
rest of us.

A reader sent me a copy o f a
couple anicles from tleatth

Fee l free 10 va ry the d imcn
sto ne shown in ,.'iJl: , 2 to accom
mod ate smalle r or la rger cab le
coi ls . The d imension s sho wn
seem to work well for "average"
coils, so it's be st to stan by using
them (at least until you ' re more
famil iar with th e idea), then you
can "custo mize" to your heart 's
content . By the way, don' t stea l
you r XY L' s Ve lc ro su pp ly ; I
kno w the conseq ue nces o f that
mistak e!

To UTC or not to UTC?

Frem Ken Gu~e K9KP:\I :
"Many hams prefer to keep thei r
station logs in UTe time, as op
po sed to loc al a rea time, It o ften
makes QS Ling much easier, since
the OX stat ion will probably use
Uf'C time in his o r her log ( the
use of UTe time see ms to be

much more popular wi th hams in
other countries than .....ith tho se of
us here in the U.S.,.

"O ne of the problems in using
UTe time is the change-of-date
th a t occu rs a t UTe Midnigh t . tu roday's two worlds of elec
H ere in Nort h A me rica th a t tronics. analog and digital signals
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he mostat s , or a vise, Jening the
glue cure.

Next. punch one or two small
ho les (a leather he ll punch works
nicel y for this ) into the free end
of the " fuzzy" strip, large eno ug h
to pass a small , thin plast ic cable
tie-wrap (I usc the 1/8 ff wide by
4

ff

long #T l tlR plastic tic -wraps).
Th ese are the type of plastic tie 
w rap s sold in most electron ic
s to re s for pe rm ane nt ly tyi ng
bu ndles of cables togethe r, but in
this case, it will I'll' used to pe r
manently fasten your new " Velcro
t ic" to the cable you' re work ing
w ith .., roughly 6ff hack from the
cable' s connector is gencrally
about r ight (d oubled-o ver waxed
cable lacing twine also works
nicely in place o f the plastic t ic ).

Once the Velcro tie is fastened
10 the cable at the right point, with
the pla st ic ti c -wrap or laci ng
twine, j ust coil the cable up as you
normally would. Once it 's com
pletely coiled , wrap the new
Velcro tie- " fuuy" side up
around the coil and press down on
the "pinchy" strip to loc k. Pull on
the "pi nchy' strip to unlock the
tie , You now have a permanent.
re -usabl e, always-close-at -hand
cable t ie system. A small "starter
line" painted across the "cry end ~-------------------------
o f the "pincby'' str ip will tel l you
at a glance where to rip it open.

Make up as many ties as you' ll
need for all o f your cables ( in
elu di ng those o n you r powe r
tools ) and you ' ll th an k yourself
each time you use them .. , it's a
great rainy day or cold weather
indoor construction project. Dif
fere nt colo rs o f the Velcro mate
r ial can be used to mak e u p
d iffe rent colored " Velcro tics" for
easy identificat ion of d iffe rent
cab le leng ths or connector types.

6"'-- - - - --

Make one hale althisend for permanent
a1tachment to the cable with a plastic fie-wrop

or waxed lacing twine,

Cable tie rip-off

I •

be adapted to solve your mobile
installation woes as well."

In order to Keep long. lengths
of coax cable. audio cable, power
cable, etc. from tangling up when
coiled. many ha ms UM" elect rical
tape around the cable coils when
storing or transporting them. Tape
works, o f course. but it usually
ends up lea ving an unwa nted
gooey residue o n the cable as
we ll. Tape has a lim ited number
of uses before it no longer adheres
to itself . and, naturally. it's o ften
lost when the cable itself is un
coiled for use. Fonunately, there

is a muc h better solution , than ks
to modem "fastener science."

The half- in ch-wide sew-on
vclcrot material-not the self

adhesive variety-make s an ex

ce llent. pe rmanently re-usable
cable tie if the simple dimensions
shown in Fig. 2 are followed.

Various lengths of Velcro are usu
ally available in craft or fab ric
stores; just ask your XYL for her
sugg estions, As everyone knows,

Velcro has tw o pans, a " fuzzy"
so ft -su rfaced lo o p st r ip, a nd
a "pinchy" harde r-su r fa ce d
hook-st r ip . I' ll jus t call them
" fuzzy" and "pinchy" for eas ier
ide ntificat ion purposes.

To make a s ing le cabl e t ie, cut
about 6" o f "fuzzy" Velcro and
about I " o f its " pinchy" counter
pan , place a few drops of house
hold " supe r" glue (of the type
containing cyanoacrylate ester)
on the backs ide o f the smalle r
"pinchy" piece, then place the two
pieces back-to-hac k and squeeze
them together secure ly between a
couple of pieces of scrap alumi
num, using a long-nose pl iers ,

Fig, 2_Side I'/·e"" ofNZ9E 's home-brew V('lcroTIO cable tie .



Fig , J . Tom MilJer WA8YKN 's revised lind reduced Bloelectrifi er, originally featured in the May '96 issue
of73.
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NoleS,
1. Current range will be 20 10 80 mkroomperes wifh a
current limit resistor of lOOK.
2 Current reversal time determined byCI and C2,
33uF = 3 seconds, 47uF . 5 seconds, lOOuF = 10 seconds
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Electrodes

In closing

orig inal ci rcuit of which was first
described in 73, May 1996 issue,
beginning on page 10. Tom did a
beautifu l job o f reducing rhe cir
c uitry, board size a nd battery
compliment 10 their smallest com
mon denominators. His re vised
schematic diagram is shown in

Fig. 3. Tom also informed me thai
FA R Ci rcuits ( 181'\640 Field
Court . Dundee IL6(11 8) is o ffer
ing his board (only the PC board).
and that Tom himsel f is offering
a kit o f part s and co mplete ly
wired and tes ted un its (less the
enclosure) . Contact FAR C ircuits
fo r the basic circuit board and
To m for the sem i-k its (at the ad
dresses above) ... asking for a cu r
ren t price list. Al so al wa ys
incl ude a self-add ressed an d
stamped envelope (SASE) when
correspond ing w ith th ose who
ha ve been tho ughtful enough to
offer us these boards and kits ...
thei r margins are often too low to

allow them to pay for the postage
to answer our questions! Also,
remember that the Bioelectrificr
is for experimental purposes only,
for enhanced plan t-growth stud
ies, and that it has no governmcn
ta l a pp ro va l fo r a ny o t he r
ex peri mental use (docs water
have governmental approval for
hu man co nsum ptio n'! I' m not
sure).

T his ends anothe r month of
"H am to Ham." As mentioned in
the beginning, we' re now into our
second year o f the column and
hope to go on much, much longer.
Many thanks to the fol ks at 73 for
making " Ham to (Jam" possible.
A speci al thanks to my principal
proofreade r and ge neral guru of
the often impract ical English tan
guage. Sue Mil ler KA9UCK, and
to Joyce Sawtelle o f the 73 staff
for he r he lpful support.

I still need your continued in
pu t to keep the column interest
ing . Send your ham-related tips,
ideas. suggestions, and shortcuts
10 the address at the top of this
column and share your findings
with the rest of the 73 reade rship.
They don', have 10 he "earth-shut
tering" or "cutt ing-edge technol 
ugy'· brainstorms ... j ust ideas
you've found to be practical and

hel pful to you in your everyday
amateur radio experience . Hope
to hear fro m you soon. 73 , de
Daw, ~Z9E.

lOOK
Current
Adjust
;..

+33V _
_ + 12 d,.,. 8dlefy
_ Radio Shod: 23-154

~ + 12 d ,.,. flaIery
_ I!'oI:Io Shod: 23-ts.lI

One clos ing note: Many th anks
to Tom Miller WA8YKN (3 14 S.
9th. sr., Richmond IN 47374 ) for
allowing me to "beta test" his new
"m icro-s ized" Bioelcctri fler. the

loss in the loop can ac t as a de

velopmen t point for crossover

no ise. should be taken into con
siderat io n. If it's po ssi ble to

ground coax cables on one end
only, many potent ial problemau
cal ground loops can be forestalled
before they oevelop.Lastly, hut cer
tainly not leastly,generous numbers
ofbypassing capacitcn.. on both the
analog and particularly the digital.
power buses can save counne ss
hours of troubleshooting and head
scratching later on. Bypass caps are
inexpensive ; usc them free ly.

Hopefully so me of these tips
may pro ve useful to both amateur
digital circuit builders and circuit
troubleshooters ali ke, s ince they

can usually apply to both ends of
that scale. It 's often a mistak e to
assume that every precaution has
been carefully obse....-ed in every
manufactured item of ha m equip
ment ... there ' s o fte n lots o f room
for im provement. J ust asl.. any
dyed-in-the- woo l eq u ip m e nt
modification aficionado!

lOOK

33K to lOOk
Current Umlt

,.

one above the other, is another
source of cross- induction prob
lems; sometimes shieldi ng in the
fo rm of alum inu m sheet-stock
between the two can help in this
area . J ust make su re that any
sh ield-planes are grounded only
to their respect ive ground buse s.
This implies that digital and ana
log grounds and ground planes
should a lso be se parated from
each other on the PC board(s), and
they should be as large as possible
to provide the least amount of rc
sis tlve voltage drop (since that 's
where proble ms can sometimes
beg in). The usc of separate posi
tive power supply trace s for the
digitnl and analog portions of the
circuit is also almost a must: make
sure that all digit al chips are pow·
crcd only fro m the digital power
bus and all analog chi ps or tran
s istors are fed only fro m the ana
log feed point. A common power
supply for the d igital and analog
circuits is usually possible, but
separate pl us power and ground
leads to each separate power bus
on the hoard itself is considered
to he good practice . Using sepa
rate output regulator chips fro m
a com mon powe r su pp ly ca n
also offer some no ise crossover

prot ect ion . Work in g 10 avoid
ground loo ps, where th e resistive

must coe xist, o ften side-by-side.
on the same ci rcuit boards in our
receivers. transceivers and data
controllers, yet the two varie ties
o f signals are o ften mutually in
compatible, Steep-wave-fronted
digital data signals are o ften the
most troublesome culprits in this
coe xi s te nce battle , impre ssi ng
"digital noise" of various kinds
onto th e more "peace-Iov tng"
analog sig nals. l ts a problem that
electronic circuit designers are
continuall y fig hting (and o ve r
coming for the most part ). Here
are so me of the proven techn iques
that they usc.

Obviously, keeping digital and

analog c ircuit components as far
apart physicall y as possible is the
first step, though not always en
tirely practical in today' s crowded
circuit board environment. But
where it is possible. it's best to
fo llow that axiom. Keeping par
allel -running circuit traces or har
ness wiring with di gital pulses
and analog signals away from
eac h other is also important.
"Noise inducuon" is o ften th e
cause o f crossover between those
two worlds. Shi elded cabling can
hel p , even fo r circuitry th ai
doesn 't nonnally call for shielded
wires. Multi-layering of boards.
with digital and analog signals



o W2NSD/KS6
American Samoa

o VR2FD
Fij i

o 5W1AZ
Western Samoa

together with some otbcr d irec
tors and pulled a palace coup,
where they th rew Budlong ou t
(he died S\X)n after) and Ka hn re
placed him with a puppet. with
Kahn pulling the st ring s from hi s
yacht in Florida ,

But you d o n't want 10 hear
about all that dirty laundry when
I could be ex plaining what I've
d iscovered via one heck o f a lot
of re search about recovering
yo ur robust health and prevent
ing any o f the normal illne sses
such as cancer, heart trouble, ar
thriti s, diabetes, and so on. l m
convinced that all that stuff is
completely avoidable. Or, if
you 've already done the damage
through ignorance. repairable,

o VR2ET
Fiji

o F08AS
Tahiti

it so you or your lab Jon' t suc:ti'n1y
disappear. Well, net I~ quiet I
expect SOl"Jr confKbllial reports
which I'll mcmorU£ and 00m.

Insurance protecnon

Skip this section if you ha ve
no interest in your or your
family's heallh.

Do HMOs Of your company
health insurance help keep you
healthy? Sure. just as much as fire
insurance keeps your building
from burning and accide nt insur
ance keeps ) '00 from having acci
dents. Well, perhaps that 's 001 an
apt co mparison since so metimes
fire insurance tends to encourage
"business fires."

How about doctors and bospi-
ta� s? 11Jcy ma inly deal with rehev- Iden tit l
ing the symptoms cau sed by ill-
ness. and not with helping you There 's a strong tendency
avoid illness. No, that's up to you. among our re vered " health care
And, a.s I' ve mentioned, your doc- gi vers" to categorize us. Back in
tor is no! one of the first people the days when I was a licensed
you waru to rum 10 for ad vice , An professional me ntal repair tech-
MIA report showed that doctors nician. I quickly learned never to
live an average o f 58 years. while j ump 10 any conclus ions as to
the rest of us manage to live an what was causing my patients'
average of 75 years. troubles based on seeming ly

Now, would you rather read simil ar cases I' d worked on with
my grumbling 's about the AR RL si mi lar problems. The fact is that
and the FCC. or pass along what we' re all di ffere nt mentally as
I've been learning about how 10 well as physically. And that d if-
live longer and healthier? At 74, terence goes right down to some
and with on e mo re average year ba s ic leve ls.
to live, for some reason I' m pay- This came 10 mi nd as I was
ing mo re attention to maintain- read ing a fascinat ing book. The
ing and even maybe im proving Pulse Test, by Dr. Arthur Coca.
my body's heal th. I' ve got The book was origina lly pull-
enough projects lined up so I' d lished 40 years ago. and is avail -
lik e to counte rbalance those able in a pocket book 1996 cdi-
doctors who d ied in their 40s by tion. II's IS6p, $5, and has Is n f-:
living into my IOOs. 0 -3 12-95699- 1. Yes, it" H be in

Well. I' ve already o utlived my ne xt update .of my list o f
" Bud" Budl ong W IBUD. the books you're crazy if you don 't
Leagu e General Manager for read.
many years. Knew him well . I 11 points (Jut that we ' re all al-
knew Mort Kahn W2K R well lergtc to different things- food s,
10 0 . He wa s the archi tect of the dusl, po llens, and so on. It also
League 's so-called " Incentive points out that we arc probably
Licens ing" proposal . As the unaware of our sensitivity to
Hud son Division Director he got Continued <HI page 86
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NOll": The ideas and suggestions
contributed rorhiscolumnby il~ read
ers have not necessarily been tested
by the column's m.nTdior norhy the
staff of 73. and thus m guararuec of
opermional success is impl ied Al
ways usc yoerown bestjudgment he
fore modifying any electronic item
from the o rigi nal eq uipment
manufacturer's specifications. No
resrxn..ibility is implied tay the mod

eraror or 73 for any equipnrnl dam
age or maifurcuon resulting from
information supplied in this column.

Please send all ccrresp oujcrce re
1alin.g to this colwnn to 73 i "HamTo
Ham" colu mn. c/o Dave Miller
I\'Z9E. 7462 Lawler Aw nue, Nilo.
n... 60714-3108, USA. All contribu
lions used in this column will be re
iJJ1lJuN.od by a contreutor's floe of$ lO,
which includes its exclusive use by
73 . \\cwill anetnp. to respord to all
legitimate coreribnors ' idea.s in a

timely manner. taut be sure to sent all
specific questions on any particular
lip to the originator of the idea. not 10

this column's ITn,Jer.uor nor 10 73.D

Ken Guge K9KPM
1107 E. woodrow Avenue
Lombard IL 60148-3126

packe t adr: K9K PMW97.MR
E "'52VA.lLl;SA.I'..:OAt..1

time you started worki ng on a
shielded room and sending me
articles on building wideband
amplifiers. Cons idering the
progress Becker made, the above
isn' t completely implausible.

I' m going to track down the
author and see if I can get mo re
deta ils.

Th e article also ment ion ed a
chap who has been working with
magnetic fie lds. He immerses
people in a strong field and body
regenerat ion has occurred. One
man had a tumor which blocke d
90% o f his spi nal cord, making
him a quadriplegic. 104 hours of
trea tme nt tot ally healed the IU

mor and the paralysis. Another.
blind fro m degenerat ion of his
optic nerve, regained full s ight
after six hours in the magne tic
field.

I' ve got a good friend who is
deeply involved with magnets
and magnetism therapy. I'll see
what he knows about all thi s.

Me anwhile, is any of tha t
enough to get you to cut back o n
your TV and rag-che wing and do
some e xperi me nting? Sigh, I
thought not. But if you do decide
10 experiment. keep quiet about

William Thim . Jr. :"lIQ VQ
50 ~t i ller Road

Broad Brook CT06OI b-9676

NCU CR SR V O I C
COnlim wd Jrom fXIge 59

by a car some years before and a
hind leg crushed so it had to he
amputated. And there was spinal
cord inj ury. The dog's hair was
graying and falli ng OUI, it was
overweight and had trouble
breathi ng . Three months later
the hind leg had regrown, the
spina l damage healed . the dog 's
hair had grown hack (no w black)
it had lost the excess weight, and
was breathing normall y. II was
young agai n.

Th e physicist re turned ho me a
few days later to find the Na
t iona l Security Agency (KSA )
cleani ng out his papers and labo
rarory. They explained thai he
had no say in rhe mailer. A few
days later his house and lab we re
burne d to the ground.

Th e NSA is twice the size of
the C IA and operates both in and
out of the US. II monitors phone
and rad io communications
worldwide. All long d istance
phone call s ami faxes arc subject
to monitoring by the NSA.

Now. if the above isn 't tota l
baloney. and I have no reason to
suspect it is, maybe it's about

Bob Boehm NHEXF
6821 Lc Conte Ave.
Cincinnati 0 11 45230-2935

John Ayers AA I IC
Automation Services
RR 2, Box 160
Lyndonville VT 05 85 1
E-mail adr: ayers@ plainfield

.bypass.co m

Ge orge Vaughn WA4VWR
545 Arlington Avenue

Jackson TN 3830 1-470 1
packet adr: WA-IVWR @

KB4YThUWESTI-l' .TIo;
. USA . SOA~I

E-mail alr: grvH626@jack.>;()fl

.fccrct.org

Man y thank s to this month' s

contributing reader.;",sJ'.'Cificall y:

Jack VanGilder N 3\1 PS
159 Chappelear Drive
Charlotte Hall ~m 20622-3206

• Murphy's Corollary: "All matter
will he damaged in direct pnJPlmion
to its importance to the end-user;"



1'11010 A . Carole Per ry WB2MGP gets VaYlo1/ rOllth Fontlll panicil'alllJ
ready al!t'(llJ oftilllt'.
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WITH crass

that manyst:!1( l(llsrcquircl'( lInll lU nily
service of their s1tK1enL<;, arxllhat lt.'\:n
aged hams might want to look into
doing de monstrations us a way of
earning this credit.

The last presentation ....'as worth
waiting lo r. Under the guid ance of
Ellie and Rip Van Winkle from the
B.. lllklcrAmacur Radit lOuh inColo
moo, the BARC Jr. "Oa}ton Team"
did II round-table diSl.'tls.',ion. along
witha \lolnlcrfu1 tal\.. ahout whylheir
club is so successful with yOI.ll1l!-"'en..
Tbc learn C(ln.',istooofchairman ~Iike

BaJlhach N0ZfQ. 16, with :01 Ad
vanced lice nse ; Bell Fenste r
KB00vM. 13. with a l ixh PII1 ~ li
CCll<;C ; a rd Khk Severson KB01.NM,
13, with a 'Itch Plus license. Sarah
Wi~lI t /.kcy. a l{llU1h-gr.lller, was the
;~tl:matc who allentlt.'t.l ;~Ithc nlt.'et
ing...wilh tnchoys.. The team gavc the
audietlt.'C at D,ly10IlSl.JI11C valu:lhle in
formation about funJ-r.J..ising idca~

like raIllcs.. dXl3liollS, loal1l,'f r.w.lios.
and l11iU1Y"l1lnrc lTC,lIi' e appnn:hcs
nccdcd to raise the lTlOIlCy b'~ !rip
10 Da}ton for the te-.lJTl ru the Ia.'"
I;:\lo ycars B he l\"O(."CX has IXO,·mt
me ..... ithcxcellent }l llmg spcaken for
the 1Ja~1nn Youth Forum BARC Jr.
is lucky10 have Slk.t. tlcdil.' doo eJm.'l1i
.uxl d mir.r; to help them oul :uK.lto
cncoumge Ihcm in their amaleur
r.lliio at:livilics.

Thc interest of ),c..mg people go
ing 10 the Internet is something for all
of LIS to consider. ·llmt's one reason
these youth 10nll11s arc ~o imJXlrtUlt.
We. as adl~ tS, the JXlrelllsand the ll:ach
el'S. have to listen to what the y(IlUlg
"tel'S an: 5.1ying ahout what n. llivates
them and .....hal iml"Tl~s them.

Hope 10 St.'e lois anJ loIS fiXlre
chikbcn at Ddyll.... in "97! Fa

send Richard 10 several of my y(llllh
forums anu lo make worxlcrful pre
scnnuions of radio gear to winning
children. The young man who won
the MFJ 9420X20 rueter travel r adio
was inattcndnnceat the Yot.llhForum
in the hope of getting inspiration
!O become a ham .. What better
"in"pirJlion" could there he'!

Jeremy Graham 1\'90\ \'S. age 14.
was next to speak. Ill' talked aRllll
the close relation<.hip between van
uus Boy Scouting aetivilics and ama

teurr.x1io. Diffcrera rreru badgL.... like

"Sam AA0CR made a good point: Add
amateur radio activities to col/ege
resumes to show involvement in

community activities. "

Photo R. left 10 right. fmm mil': Sam Garren A.40CR. Relll Harris
KJ7FC, Samh mSllt:Ae.\; Ki'* M l'USOfI KROl..J\'M. Ken Frir; N3WAX,
Jeremy Gmham NSIOWS. & 1l'1i. roll': Carole Perry WH2MGP. Hell
Fenster KBOOVM. Mih> Hallhach NOZIQ. Photo by Mrs. Rallbtu·h.

Orienteering utilizemap andu llnp;.t'"
skills. lie told about how valuable he
wasona ca rnpout when he and some
other Scouts were separated rromthe
gr oup. Having the radio with him
hclJX.'tl make things a lot easier. Jer·
emy gOI II pleasant surprise aft er
spcaling-hc \va~ caJlctJ h;d ; up to
the p.u ium 10 minulcs later to ll.'I.-ci\'C
lhe pri7.c of an ICOl\l W31 A 2m1+Ul
du.'1l .h;ux.l r.ili:J. pre~llled hy Ouis
Lougee. Chrishas giwnaway leo.\{
rigsalairnoslC\ef)"Youth Rwl1l r,'C
run. LeI"s all remernh:r 10 support
tt.l'IC mUlufa:tlm:Th who are stlppr.,
i\'e of young people in the hobby.

Cathy' LcnlzKBOFDU is 19 years
old and has spoken al my fOlllnlS he
fore.From Iliawalha. Kansas,she h.1.<;

the di...til1l,1ion of hcing my fusl mar
ried youlhforum sp:aker.llx: f,"'1 lhal
snc's also a rosy young fiX'ffi mn
her appearant:C that ffilleh Inore spe
d;~ . Cathy ha~ a starring role in the
amaleur radio plUmcIl. ionai "iill.'(, "AI
ways On The Air" hcing pRxllK'l'tl by
Bill poJ..'\l.emak andolhePi. Shesl. lWl'tl
tiS tnc lirst few minutes of the 1.1pe. II
kx'Jk..~ li \..e a wirmer. Calhyspt.'txb lime
going imo local sctuJls (0 do radio
denx.l'I. lOr the children. She sug.gt.~."

Numlwr 62 on your Feedbllclt. n rd

[);IY. which he feels prmid:s ioccn
rives for children 10 get. invo lved ard
10 upgr.xlc their bcenses, He~-.ctI

Ire importance of Ioc'aI clubs in help
ing 10 give newt..'(lrIlCIT> a good stan.

Sam Garren AAOCR is 18 yc~
old and is from Fkris.'i31X. Mi.......lllri.
He i" the 1991 recipient o f the
W6 1.1in\.. Report YOUIlg Ham of the
Year Awan1. Sam has spoken ill scv
cml Y(1ll1h Forums with meam ISS tbc
country in Inc past few years. l ie is a
m osr accomplished young man. His
speech was about how to usc arnn
tcur r adio to get scholarships for col
lege. The scholarships arc uvailablc
to JX.,( 'PIcofanyage who ......am 10 pur
sue post-secondary educalion. Sam
spoke anout FAR, Foundation for
Amall."Ur Radio. which i~ a clearing
bou se fur administering scholarship;,
forditfcrcrngroops. DARA the D'.lY
Ion Amacur Radio As..<;(X.iation. bas
eighl: awards for S2J))) per year 10

aid college-bound students. The
ARRLfUJliliion isa largefN)IJR.'C

for klis of scbolarships. Through a
single applicalion pnx"e!\.... you can
gain al"l't."Ss to manysourcesoffwds.
He 31~o n-crtiorrdCtaverim (lfPhila
delphia. which awards money to
lflL;~irIClI hams oftheJewish faith.lh,'
Radio Cluh of America has pl:nna·
I1Cl11 gru nts in place at scvcral univcr
~i l ics amitechnical collegesacross the
country Interested applicants can
l'Ont'\l..1 FAR for mon: details.

S:un aI.....) nu Jc unOOlCT go:.l.1 poim:
Add :unat<:ur r.w.l io al1i,"itics 10 lui
k:ge rCsunx's 10 ~how invoh emelll in
coml1lwlityaL1i,·ilics.

My nexi gut.'SI. from irtdusu)' wa,o;

Rid knl SlUbhsKC5~S7~ who isIre
C1Nom.'f sen'it:c manager for MFJ.

Martin Jue. \loOO is the fOllntlcr of
~11:J. o..'Sl.'l'\'e5 a 1rerrcrxb.1S arntlUnt

ofcredit foralways t:eing so support
i,e of educ<uional elforts in amaIeur
r.lliio. I k ha..~ been go.xI C'I1O.Igh to

HnMS
carole Perry W82MGP
Media Menlors Inc.
P,O. Box 13 1646
Staten Island NY 10313..()()()6

~Iy first~cr was Beth Harris
KJ7fC fmm Cheyenne. Wyoming..
She is 15yearsold, has anExtre Ctass
license. and is Ia.'>l year's recipient of
the ARRL's Hiram Percy Maxim
Award. Beth's teecberexposcd hcrto
a macur radio in the seventh grade.
She showed us II video that she ,UK!
her teacher puttogether showing the
elaborate satellite tracking station.
moonhounce, :md AMSAT equip
T!ll'£lt atthe Sl·tk. )j \ r.k.lio su ion. Beth
spike ahotlt how knowledge gained
from heing a h;un ha.<; help.."'d her in
her \'ark~.IS sc tklOl sIlJdi~.

Ken f1iu N3WAX is a l3-ye:lJ'
oIdlCch PIll" frum Glen l\Wb. PeIUl
syl, ....ia. Ken is aeti,c 00 RnY and
C\\' and cnjoys operating special
e,'elts stalirlns\iL.e lhc ~ t i%America
P'"dgeant and dilleTCnt Boy Scout
eWlns. III: sho\loetl a Sl.-rics of slKb
from vdriou...duhaetivilicslike FlCki

The speakers

Dayton '96 Youth Forum

There were kJls of young aOOlt~ in
the eudc rcc at thc Da~1("11 YOUlh Fo
rum this year: thcrI,>fore. it was a sec
l'C'SS. The young.'>tL'Th WtKl interview
to IX" presenters and who spend lois
of tnrc preparing their pre~nlill ions

enjoy a responsive, large audience of
their peers.

The forum opened up with Maria
U.lPCl, Clifford Uyeda. and the nice
lo ll.:s at Kenwood giving a little pep
talk about youth in amateur radio.
1hcyalso gaveaway several watches
and Kl'flwn Jd SJXl'1s tugs. It"smyrule
ill the Youth Forum th.:Jl prizes may'
he won only by pt.·oplc urccr lheage
of 18. This forum is flJ them ~
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Afore...

W"dS, I'm planningan up.J;llCd versm
Look for it in the coming months.

Ha te ma il, farts and fizzles

The column titled 'The Oscil
lator From Hell" generated more
hate mail than you can imagine! I
guess it was aptly named! To this
day. I sti ll gel nasty leucrs about
that column.

This guy started out on a whim.
I neverexpected it ro take off like it
did . So popular was the Pulse
Charger that I redid the original ar

ticle and produced a PC boon!. I re
ceived requests for boards from all
over the wcdd-c-l even had a sma ll
companyaskaholltbuilding thePulse
Charger for commercial usc.

There are probahly adozen more
projects that were just as popular.
but the ones described above
seemed 10 generate the most mail.

The Pulse Charger

MultiMode

•@) Bayl'ai:

Th e TIR S witch

old-timers who'd renewed their in
terest in ham radio all because of
Ihe 6L6 Special. Oh,and then there
were the letters from the new hams
confused about the dipping and
peaking of the 6L6!

I have no idea how many ver
sions were built. but I'm sure the
6L6 Specialgenerated a lot of warm
fu zzies for many a ham.

"QRP does not mean using decades-old
cIrcuits; you 'll find plenty of

microprocessors in our QRP gear. "

One of the first projects to ap
pear in the column, this was very
popular with builders. The switch
allowed painless interfacing be
tween a QRP transmitter and re
ceiver. It also generated a sideronc
and provided a key interface.

On the downside, right after rbe
TIR Switch was published. Radio
Shacktv discontinued several key
parts. That made the PC board out-
dated. As popular as the TIR Switch Contimwd on page 79
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BP-2 Pru:bt Drily U9.95
BP·2M Mu ftiModt $69.95

.. 15 S. ippiil, & IId" Jli" ,

1lle heMlillie packel modem; u>t gOl heller ! Building on the traditio n of the BP- I
Packet Modem, we are very proud to announce the BP·2 and HP-2M , The RP-2 i>
a new and improved ver>ion of our famou~ HP- I. whi le the liP_2M expand> yom
horiwn> even fu rther with MultiMO<k OflCration' So. whether you tm,'e been
wailing to automate your CW, Ct-kOOl AM"JOR or jusl copy Weather Fax - Now

is the uee for )'01,1 10jump in and join in all ihe fun ! •
VI

, • Call Today! I·SOO-SBAYPAC
lU3~,t,anlc.s 8lU-Ul-9722 (Sot I1 . 14-(>1OO F.....1. ,6703 "

J ..-.-.•..., ~0r1d Wldr w...: .1Ip:/" ....._~ L'!

The mail produced by the 6L6 I
Special was huge. Igot leners from

The 6L6 Special

The Two-Fer

Low Power Operation

lhan Ihave included ifrothing else,
this shows that activity in low
power ham radio is growing.

Perhaps the most popular topic
I' ve covered in this column has
been buildingequipment. I' ve tried
to cover the spectrum from easy
to-bui ld to out-and-out stup id!
There are several projects that still
leave a warm spot in my soul. Here
is a quick look at some of my per
sonal favorites.

I started this project as something
to do on the weekendswhile Donna
worked. It wasalso the birthday for
the 6L6. I built a few tcbe-bcsed trans
mitten; when I got my Novice ticket
way back when, so out came the
Greenlee chassis pooches and a trip
10 Pcrry'sQ11-l. Perry W8AU b as the
world's largest walk-in junk box!

With its single 6L6 and a 5U4
in the power supply, the 6L6 Spe
cial would produce about t u to 14
walls ofRF-ifyou wanted to he

mean. Operation was crystal-con
trolled on 80 and 40 meters. If you
poked. beat and kicked the poor
guy, you could manage 20 meters
as well. Also, if you pumped the
plate voltage up and boiled the
lillie 6L6 down, you could zap out
50+ watts. for a short time.

lbeTwo-Ferwasa simple VXO
based transmitter that was easy 10
build. You could assemble it in less
than half an hour. With a whopping
I wan output, the Two-Fer could
easily work the world While most
of us assembled theTwo-Fer trans
miner, there was a matching direct
conversion receiver tha t didn' t
work worth a hool.

ldon't know bow manyTwo-Fer
transmitters were built. I'd guess
well over a thousand. To this day, I
still get requests for parts kits and
PC boards for this project.

As popular as the Two-Fer was
(and is todnyt ), there came several
improved versions of the basic cir
cuit. Of course, those new and im
provedTwo-Fers were given plenty
of space here in the column.

Personal

QRP

Clubs

Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

In 1986 when I started this col
umn,there wereperhaps three QRP
clubs of international fame. 1lley
were the QRP ARCI, The Michi
gan QRPclub,and the G-QRPcl ub.
Today, all three are alive and well,
and all thrre have shown outstand
ing growth in their ranks.

Perhaps moreimportanthasbeen
the growth of smaller local-based
clubs. There are now local clubs in
nearly every comer of the union.
Here is a short list of some of the
clubs that have emerged: The New
England QRP Club, NorCaI, The
NorthWest QRP Club . The St.
LouisQRPClub.andThe Colorado
QRP Club.There's more to the list

This is a special 10th-year col 
umn. Yup, 10 years of "QRP." It's
hard to believe that it's been that
long since I started this column for
73. Alot has happened to both ham
radio and QRP in the last decade.
lei's look. back and then put our
sights on the next to years.

When I started this colu mn.
there was the e ver-popular " Hale
Mike Bryce Club." The two pri 
mary members were my wi fe
Lynneue and friend Terry. Well.
the club folded in 1988. Lynncu c
len me for Terry and I joined the
singles ' ranks. And the Hate Mike
Bryce Club folded. Two years
later. I mel a ve ry attractive
woman with a passion for the old
and unusual. 1 fit right in so we
were married on Field Day of
June 1990. Donna and Jspent our
honeymoon chasing W6s on 40
meters.

While Donna had no interest in
radio, and still docs no t. she de
lights in the hamfests. Always
looking for old radios to repair, I
became rather profi cient at fi xing
old tube-type receivers. Between
antique clocks, old radios and
teddy bears, we have an interest
ing home ! And pe rso nally. I
wouldn't change a thing.
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"Communlcatlons Simplified,
Part 10

Peter A. Stark K20AW
PO Box 209

M1. Kisco NY 10549

1

N
ow that we understand the fun
damentals o f A~1 and FM. it is
lime to look at a typical radio

receiver.
Fig, t sho ws the same crystal radio we

in troduced in Part 6 (73. Ju ne 1996) . We
po inted out that it (...onsists o f just a few
parts:

I. An outside wire antenna. which
captures all the various radio signals
coming our way.

2. An antenna coil and variable ca
pacitor, which do two j obs. The antenna
coil is wired as a transformer. coup ling
the antenna s ignal to the radio. T he sec
ondary of the co il a long with the vari
able capacitor also form a tuned c ircuit
whic h selects the station we want. while
reject ing stations we do not want.

3. A d iode which rec tities the AM
sig nal.

4 . A 0.00 1 J.l F capacitor which filters
out the high-frequ ency carrier and s ide
bands. and keeps o nly the envelope-the
audio signal.

5. A pair o f headphones which convert
the audio signal to sound .

Fig . J. A simple AM C'r)'.ffal radio.
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Varia tions of this radio circuit date
back to the early days of radio. T he big
advantage, of co urse. is that it is simple
and req uires no bauerics, hut that s im
plicity carr ies a price- the radio doesn ' t
work very well. II has poor sens itivity
and poor selec tivity.

The term sensitivitv describes the abil
it)! of a radio (0 pick up weak signals.
Our crystal radio has low sensitivity: it
can pic k up only really strong stations.

Sensitivi ty has IU be judged in relat ion
\0 noise. Just picking up a station is not
eno ug h if the station is so noisy that it is
nor pleasant 10 listen to . Spec shee ts and
adverti sing literature usuall y specify re
ce iver sens itivity by measu ring how
much voltage from the antenna (usually
measured in microvolts) is requ ired 10

make the desired signal (usually the
sound out of the speaker) 10 times or
!OO times stronger than the noise . Thi s
ratio of signal to noise is then called the
signal-to-noise ratio; a decent radio
might provide a 10-10-1 or 100-to-1 sig
nal-to-noi se rat io with an antenna s ignal
of under I microvolt.

Thi s definition o f sensitivity is useful
for most radio receivers, but not for a
crystal radio. Typical receivers have am
plifiers which produce noise when tuned
to a weak station . or to no station. so
measuring rhc signal-to-noise ratio is
possible. With a crystal SCI, however.
there is reall y no noi se to he heard from
the headphones. M) measuring the ratio
is tough. Still . yo u need several hundred
thousand microvolts of anten na signal 10

he ar anyt hing at all, so sensitiv ity is
clearly bad . The signal-to-noise rat io

land many other qua nt ities as well ) is
usuall y measured in decibels. so let us
pu rsue this a bit more.

W hc n we compare two vo ltages or
two currents. the deci bel fo rmula is:

dB = 20 10910 (voltag~ or current atter)
(voltage or current before)

Lei's look at a simple example 10 see
how that applies to measuring sensitivity.

Suppose you tum o n a recei ver. dis
connect the antenna (Ml there is no input
signal). and adjust the vo lume control to
get some measurable amount o f noise
from the speaker. Measure the speaker
voltage and call that the "be fore" voltage.
(For our example, suppose it is .7 volts.)

Now co nnec t the receiver's antenna
leads to a signal generator. properly ad 
j ust its freque ncy so the radio can re
ceive it, and set the genera tor outpu t
unti l the rece iver 's speake r voltage is 7
vo lts 110 limes more than bc fore.) Call
th is the "after" voltage; it is the milage
needed to provide a signal 10 times
stronger than the noi se .

Now insert the " befo re" and "after"
values into the formula for decibels :

dB = 20 log (afle rL = 20 log (7L
(before) (0.7)

= 20 10g 10 = 20 x1

(si nce 10 10 the l st power is 10. log lOis
I ). And M) the answer is 20 dB .

Now go back to measure the amount
of signa l corning from the genera tor into
the receiver antenna connection. This
value (in microvo lts) is the scnsi ti vitv to

•
prod uce a 20 dB signal-to-noise rat io in
the receiver ou tput.

Stric tly speaki ng , this is not entirely
correct , because the "after" measure
ment is not just the s ignal, hut al so



3. A defin ite band width . Ideal ly,
this should he j ust as wide as the band
width of the signal we are trying to

recei ve-no mo re, and no less .

The actual tuned ci rcuit response
show n on the left in Fig. :.\ has none o f
these. The top isn 't Oat. so the carrier
can get through. hut the farther out a
sideband is, the less of it ge ts through.
The sides aren't steep enough to keep
out adjacent stations, since even pretty
fa r away from the peak the curve still
has fa irly high response. fi nally. there is
no de finite band wid th to the ci rcuit.

We can fla tten out the top a bit by wid
enmg the whole curve. The relat ive
widt h o f the curve is determined by a
number called the Quality Factor, or Q '
o f the ci rcuit.

T he Q describes how wide or narrow
the response curve IS. For instance,
Fi~ . .. sho ws several different response
curves with d ifferent Q. The higher the
Q. the narro wer the response IS; the
lower the Q , the wider it is. You can see
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for a radio at the righ t. The ideal re
sponsc would be a rectangle. where all
the s ignals with in the band width o f the
radio signal (carrier and sidebands) get
thro ugh eq ually well (the response is I
or 1OIY7r) , while nothing gets through
above or below that range (the respo nse
is Oor 0%).

You can see there is a big d iffe rence
between what we want and wha t we get.
The ideal rectangular response at the
right has :

I. A Oat top. T his le ts the carrier and
all sidebands gel through the tuned
ci rcuit equally well.

2. Steep skirts. The skill is the vertical
part at the left and right. Steep skirts
make sure that the response drops very
fast. so that no adjacent stations gel

through.

Fig . 3. ACIIIlII and ideat resonant response ,

,
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f = 1
(2. ,'['Cf

Solvi ng this last equat io n for f gives us:

XC =XL
1'(2" .=-r C»= 2 n f L

This is the resonant freq uency of this ci r
cuit. At this freq uency, the o utput from
the circuit IS the highest (l imited , of
course. by the value s o f the resistors).

As soon as the frequency goes either
above or be low the resonant frequency,
the two currents no lo nger cancel . and
the output vo ltage drops. T he le ft curve
in Fig. 3 shows the response o f thi s cir
cuit as the freq uency changes. We see a
peak at the resonant frequency, with a
drop above and below that frequency,

Fig, 3 sho ws the actual freque ncy re
sponse of a tune d ci rcuit at the le ft, and
the ideal response we would like 10 have

The resonant freq uency is the one at
which the reactance of C and the reac
tance of L are eq ua l; that is ,

When we now connect I. and C , there
is some current through the inductor L ,
and also current through the capacitor C;

as a result, the output vo ltage will gener
ally drop. If the voltage drops to 50% of
what it was be fore, we will say that the
response of the circuit is 5W or. rather
than use percents. we will simply call it
0.5; similarly. if the voltage drops to 80%.
we will say that the response is 0.8.

So the response depends on the currents
through Land C. There is an important
frequency. called the re.wlUwI frequency.
at which the currents through L and C are
exactly equal. hut opposite in direction-s
when one current goes up, the other goes
down. In this case, the two curren ts exactly
cancel each other out. and it is as if Land
C were nOI there. In other words. at the
resonant frequency we get the maximum
100% output voltage: we the n say that the

response is I .

"If the superheterodyne
receiver had never been

invented, communications
as we know it would
probably not exist."

~~

c
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Selectivity descri bes the abi lity of a re
ceiver to select the station you wan t. and
keep o ut o ther stat ions that you don ' t
want. Our crystal radio has poor selec
tivity because it has trouble separating
ne arby st ations.

As we've discussed in previous parts.
a radio sig nal co nsists of a carrier and
sidebands, and ha s a certa in bandw idt h
which depends on the type and amount
of mod ulation. Resonant ci rcuits in the
recei ver tunc in the station yo u want.
Ideally. they should pass all the frequ en
cies in the carrier and sidebands equally
well. and completely reject all other fre
quencies below and above; In reality.
however. that is not possi ble .

f ·ig . 1. A parallel-resonant circuit,

At this point , we need to review reso
nant circuits. Fig. 2 shows a parallel
tuned resonant circuit of the type most
often used in radio receivers . T he bas ic
tuned circ uit consists of the ind uctor l
and capacitor C. in parallel with each
other. An AC input vollage is applied
through the resistor R'A' and the outpu t
connec ts to a load resistance RIo<td '

If we were 10 disconnect the L and C.
then the input signal would go straight to
the outpu t load . Of course, there wou ld
he a loss because o f current in the two
resistors (which make up a voltage di
vider>, so that the output vol tage wou ld
be smaller than the input vo ltage. Let's
ignore this . thoug h, and j ust consider the
present voltage to be 100%. or the maxi
mum of what it can be . consideri ng the
two resistors.

includes a b it o f noise. Hence , many
people will call our 20 dB va lue the
.f ;g IlCl /-p lu.N lo i.fe -to-t1o ;se ratio, ra ther
than just the sig na l-to-noise ra tio . They
may aIM) write it as (S+N)/N, meaning
that the signal-plus-noise is d ivided by
the no ise output.
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T he T RF. or tuned radio freq uency re
cciver. became popular as soon as the

Improving scnsiuvny seems fairly
si mp le-just add some amplifiers. Well.
it's not quite that simple. because ) 'OU

have to do it just right. as we shall see in
a moment. but it call be done . Impro ving
selectivity. o n the othe r hand . is some
wha t more comp licated . There arc some
modem co mpo nents. such as crystal or
ceramic filte rs, which can provide a
fairly sharp bandpass. T he more tradi
tional method. howeve r. is to j u...t add
more tu ned ci rcuits . Per examp le. the
dark curve in FiR_ 6 shows how using
three resonan t circuits. each tuned to a
slightl y different frequency and having
different Qs. can improve the overall re
spcnsc. There arc several ways o f gel
ting this same result. and. obviously. the
circui t must be carefully designed and set
up, or else the resulting bandpass may be
lopsided or have lumps in the top.

The problem is that you can' t j ust par
allel a bunch of tuned ci rcuits togethe r.
as in Fi~. 7. Even though this looks like
three separate tuned circuits. if yo u par
allel the three inductors into one. and the
three capacito rs into o ne. you see that
there is really o nly one tuned ci rc uit
here . To usc more than one tuned circuit
in the radio you must somehow separate
them so they are not all in parall el with
each other. The secret is to separate them
with amplifiers.

c

Fig. 6. Il/lfJ l"O \' ill~ the bandpass by combin
ing 1111/('(1 circuits.

The TR.' or tuned radio frequency
receiver

Fig. 7. 1"11i.\· is o ll e tuned circnii, nosthree.

How do we Improve sl'nsithlity and
selectivity?

10 log 0.5_ = 10 X (-0.3) = -3 dB
1

The Q is affected by the resis tances in
the circuit. In "i~. 2. the inpu t resistor
and the load resistor bo th affect the Q
the lower the resistors are. the lower the
Q. (The res istance of the coi l also affects
it a hit. but the two res istors have the
greatest effcct.)

a = resonant f reg~cy_

BW, the 3-dB bandwidth

So back to Fig. 5. What we do is to go
to the curve. lind the two freq ue ncies
(one lower tha n the resonant frequency.
and the other higher) where the output
drops to 0.707 of its value at the peak .
and fi nd the difference between them.
This is labeled BW in Fig. 5 . T he
Quality factor Q is then defined as:

P =V 2= 7~0~ = 50 = 0.5 watt
R 100 100

p = V2 = 102_= 1 watt
R 100

At the 3·<1 B poi nt. however. the o utput
voltage drops to 0 .707 o f its va lue at
the peak. o r j us t 7.07 vo lts. so the
power IS now :

We can use the equation for power deci 
bels to check that 0.5 wall is 3 dB less
than I watt:

Now thai we know some more about
resonan t circuits. compare Fig. I with
Ftg. 2. The antenna and the primary o f
the coil in Fig. I feed the signal into
the tuned circu it, so thei r resistance af
fects the Q . T he head phones arc the
load on the circ uit . so their resistance
also affec ts the Q , and , because all of
these have fairl y low resistance. the Q
is terrible! In a typical crystal radio.
the response o f the tuned ci rcuit is so
wide. and the ski rts so broad. thai it is
almos t impossible to separate stations
from each other. Unless you arc lucky
10 live very close to one rad io station
and far from all others, don ' , expect 10
get very good performance from a
crys tal radio.

the resonant frequency. and it goes
into. say. 100 oh ms. Then the power
output wou ld be:

"..,
tOO
II O.

h~
e

that a lower Q wou ld even out the top
hut it also widens the ba ndpass and
makes the skirts even less steep .

Fig. 5 shows how the Q is measured .
To lind the Q. you need two measure
ments- the resonant frequenc y and the
3-d8 bandwidth, also often called the
half-power bandwidth. The resonan t fre 
que ncy Is "imply the frequency at which
the response IS a rnaxr mum. In other
words . it is the frequency of the peak.

Th e 3-<1 8 o r hal f-powe r bandwid th
is a hit harder to measure . Thi s hand 
width is de fined as the d iffere nce he
twee n the two freq uenci es whe re the
response drops by 3 dB from its peak
va lue. This also happe ns to be the
point where the n ut put power drops to
half o f the power at the peak . This
needs a bit o f explanation .

Lo o k at Fig. 5. At the peak . the re
spo nse has a va lue of I. Going down 3
dB from the peak gets us to a response of
0 .707 (or "";2/2. to be cxuct.) If we insert
these va lues into the formula for vo ltage
decibels. we ge t:

In other words. when the response
drops to 0.707 of its value at the peak. it
has dropped 3 d B from the peak.

T his pomt al so happen s to be the
half- power poi nt. Suppose the out put
vo ltage from the ci rc uit is 10 ....o lts at

20 10g0.707 =20x(-0.15) = -3dB
1

F""l"mcy _

Fig. 4. How Q (lfF'cls!l1(' .l'hilfll' of/he 1l'S1'0 Il.l'('.

Fi1:. 5. 110'" to mrasnrr the Q of I I rp,WJllmll
circuit,

r---
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Fig . 9. The superheterodyne receiver blod. diagram,
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Heterodyning is so importan t to radio
that we have to look at it some more.
Consider the circuit sho wn in Fi~. 10.
We ha ve ,1 hox containing some cir
cuit ry, and two inputs into the box: one a
100 Hi. sine wave. the o ther a 1000 Hz
sine wave. What comes o ut'!

Assumi ng there is something inside
the box (not just empty air!), the two in
put signals will usually, someho w. co m
bine into the output. Electrical engineers
wi11 now ex plain that there arc two mai n
possibilities .

If the circuitry in the box contains
only resistors. ind uctors. and capacitors.
it is called a linear ci rc uit. In linear cir
cu its, the output is proportiona l to the in
puts; there is not hing in the output whic h
d idn 't co me fro m the input. Thi s is just a
fancy way of saying that if 100 HI. and
1000 liz gn in. then on ly )()() Il l. and
1000 Hz can come OUI.

If the circuitry in the box also contains
so me diodes. transistors. tubes. or other
nonlinear co mponents. then this be
comes a whole new hall game- things
can come o ut that d idn ' t go in.

So the superhet's great feature is that
the signa l in the IF port ion of the rad io
stays at a constant freq uency regardless
of what station you tune to . This is done
by helertJ<IYl/ il/g o r beating two signals.

RF
A mpAmp

Speak

-JRF lun''ll _ r-, RF tunrot--~ RF tuucd f- I'--- ]!circui t ~ ircuit V lrcuu Detec tor - V
RF

W ••ned _r---.......
-,, <, F <. II' lllned f- "'""- ~fob ...

< ~, ......1 V ,~. -;:f -s,.,
"- Am, Am,

......
Ooc~w..

A ntenna

Fig , H. The IIII/t'l! radio f requency (TRF) receiver.

which extends from the antenna to the
mixer; the IF sectio n, which goes from
the mixer to tbc detec tor (and is the mai n
feat ure of the superhet ); and the AF sec
tion . which extends from the detector to
the speaker.

As before. the RF sectio n contains
some RF tuned circ uits and amplifiers.
which amplify the radio freq uency sig
na l. Simi larly. the AI' section contains
some audio amplifiers. and am plifi es the
audi o signa l. Between them is the IF or
intermediate frequency section, wh ich
amplifies the sig nal, hut also provides all
of the selectivity for the enti re radio.

The superhet solves rot h problems of
the TRF de sig n. First. the IF section op
eru tcs at a d ifferent frequency from the
RF section: moreover, the IF section
stays tuned to the same frequency re 
gardless of which statio n we listen to . So
the tuned ci rcuits in the IF section can he
properly al igned in the factory to give
the best bandpass curve, and they don' t
ge t retuned by the user.

Further. because the overa ll radio gain
is split into three sections . each section ' s
gain is smaller. With less gain, feedbac k
from the output hack to the input is less
of a problem. and because each o f the
three sections-the RF, the IF, and the
AF- -opcrates at a different frequency, it
doesn' t matter if a signal fro m o ne sec
tion sneaks into another. since it j ust ge ts
rejected.

AnI C" " a

The solution was the superheterodyne
(superhet for short) recei ver. invented
around 1930 . This idea revolutio nized
rad io; all modem receivers use it.

I'i~ , 9 sho ws the block d iagram. The
amp li fi cation in the c ircuit is prov ided in
three separate sections: the RF section.

e lectronics industry got to the po int
where il was possible to build amplifiers
cheaply enough. Fi~. 8 shows the block
diagram.

The circuit starlet! with an antenna.
usually a lo ngwirc strung outdoors .
Then came two or more RF tuned c ir
cuits , separated by RF ampli fie rs. These
were ca lled RF because they a ll ampli
fi ed the ac tual rad io frequency (RF) sig
nal. Eventually came a delector. which
was simply a rectifi er diode and capaci
tor, that worked j ust like those in the
crys ta l rad io show n in Fi~. I. This was
followed by an AF amplifier. called AF
because it now amplified the audio fre
quency signa l. not the radio frequency
signal. The audio signal then went to a
speaker. You'H note ho w RF amplifiers
separated the tuned ci rcuit s. so they
would act separately instead of bccom
ing one single tuned ci rcuit. as in Fig. 7.

The TRF receiver wo rked quite we ll
for its li me . hut it had some major prob
lems. One difficulty " 'lI.S that each time
you wanted to change stations you had
to retune all the tuned circuits. Although
FiR. 8 shows only three. some more ex 
pensive radi os had four or even more.
But as Fi2. 6 show s. even three tuned
circuits have to he carefully adjusted if
you wan t to get an overall response with
a fairly Fl at top and steep skirts. It wa s
almost impossible for the average ow ner
to gel it right.

A second problem had to do with the
actual physical co nst ruction o f the radio .
If two tuned circuits were too close 10

each other. the two ind uctors wo uld act
as a transformer. Some o f the amplified
signal from o ne of the later stages would
get hack into an earlier stage. only to he
amplified again and again-this positive
feedback made the radio into a perfect
osc illa tor! The more tuned ci rcuits there
were . or the more gain the amplifie rs
had . the wo rse the problem became . It
was really di fficul t to huild a receiver
that had both high sensitivity and high
selec tivi ty.

Superhet to the rescue!



Fig. 11 . Superhet with CI -155 kH:. IF, tuned to XXO kHz.
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f osc = f s tation + f iF.

Either way. the di fference between I.",,-
and f _ is equal to the IF freq uency I fFso
either will work. .

f osc = f s tation - f iF.

Man y radios combine the mixer and
the oscilla tor into one circuit called the
converter. Thi s is a popular techniq ue
for lowering the rad io ' s cost, because
severa l components in the ci rc uit do
many j obs at the same lime. Fig . 12
shows the converter used in many popu·
lar AM broadcast radios: there arc sev
era� useful techniques that are worth
mentioning.

LI and C I are the RF tuned ci rcuit,
with C t be ing the tun ing capacitor. but
LI docs several di fferent jobs. The top
pan o f the winding (above the grou nd
connec tion) is the part that actually reso
na tes with the capacitor: the bottom pa rt
(connecting to C2) ac ts as the secondary
o f a transformer. to bring the s ignal from
L I 10 the tra ns isto r without load ing
down the tuned circui t (w hic h would
red uce the Q ).

AI the same time. LI is also the an 
tenna. As we will see later. co ils or loops
of wire can act as antennas; in this case,
L I is wound on a ferri te core (a ceramic
core which conta ins ferrous meta l par
ticles); the core helps 10 pick up the en
ergy frum the radio signal. and
conce ntrate it in Ihe coil.

The converter

But it 's also possible to let

freque ncy be tween the slatinn you want
and the oscillator slay s ut 455 kHz.
Since the RF tuning adjustment isn' t that
critical. it is possible to usc a single knob
10 adjust all the tuned circuits at the
same time, without having to worry about
whether all of them are right on target.

In case you wonder why we chose 455
kH I. for the IF freq ue ncy... well, other
values are possible, but this JU Sl happens
to be a popular o ne in AM broadcast rc
ccivcrs. FM broadcast receivers usuall y
usc IU.7 M Hz IF. and other IF frequencies
are also used in other kind.. o f receivers.

If we let / ....,;,.. be the frequcncy o f the
station we want. and I fFbe the IF fre
que ncy. then the oscillator freq uency 1_
should be:

Le t's now see how he terodyning is
used in the supe rhet. As an example , Fig.
11 shows a supe rhe t AM rad io tu ned to a
radio station at 880 kHz. Coming in the
antenna is not just this station. but also
signals from all sorts of o the r statio ns
radio. TV, radar, etc. The tuned c ircuits
in the RF section remove most o f the un
desired signa ls. bu t not all, so that the
signal coming into the mixer is mostly 880
kl-lz, but still has many other signals.

The mixer is a no nlinear ci rcui t; it re
ceives this co mbined signal. but it also
gets a 1335 kf-lz signal from the oscil la
tor below it. Since it is nonlinear. it het
erodynes these signals. There are a lot of
different signals goi ng in so it produces
a lot of heterodynes. but the most impor
tant ones arc the sum and di fference o f
the desired station at 880 kj-lz, and the
oscillator s ignal at 1335 kHz. Thi s g ives
us 22 15 kHz, the sum. and 455 kH /., the
di fference.

Note that the tuned circui ts in the IF
section arc all tuned to 455 kHI.. so they
keep the 455 kHz signal a nd reject the
others. By the time the s ignal ge ts 10 the
detector, the filteri ng has been pretty
much completed. and the sig nal is al
mo st purely .t55 kHz (plus the nearby
sidebands).

No w. SUpJXIS(' we retune the radi o 10 a
different sta tion. say one at 770 kj l z, We
retune the RF tuned circuits. but these
o nly do a ro ugh j ob of removing faraway
signals: they aren ' t the main tuned ci r
cuits in the radio, so it isn ' t importan t to
get them j ust r ight. But- and he re is the
important thing 10 note- we also retune
the oscillator to 1225 kHz. The differ
ence between 1225 kHz and 770 kHz is
again -1.55 kHz! So the IF section ampli
fies the resulting signal. without havin g
to be retuned itself.

The trick when changing stations is to
retune the RF ci rcuits (but a s light error
here isn ' t critical), and the oscilla tor
(this is importamt) so the d iffere nce in

__:1Circuitry ~I-~· OutPUI?
100 Hz

1000 '"

For one thing. nonli near circuits can
distort: they can change the wave
shape of the sine waves going in . As
we expla ined way bad at the begin 
ning. this introduces harmonics. So the
100 HI. s ig nal could no w prod uce har
monics of 200. 300. 400. or more Hz.
while the 1000 Hz signal could now
have harmonics at 2000. 3000. etc. Hz.

M uch more important for us. though.
is that the two input signals can interact
with each other. This process is called
heterodyning or beating. When IWO sig
nals interact like this. they produce new
signals whose frequencies arc the SlIm

and difference o f the original two sig
nals. In our case, the sum would he 1100
HI. (1000 plus 1( 0), and the differen ce
would be 900 Hz ( 1000 minus 100).
These new freq uencies would he called
heterodynes.

As usual. th ings arc j ust a bit mo re
complicated. The distortion harmon ics
also produce sums and differences. For
exampl e, the 200 Hz harmonic of the
100 Hz signal could he terody ne with
the 3000 Hz harmon ic o f the 1000 Hz
sig nal to produce 2800 and 3 ,200 Hz.
and so on . Fortunate ly, the harmon ics
arc usu ally smaller than the fundamc n
luis , and so these heterody nes are also
smaller than the ma in o nes at 1100 a nd
900 Ill.

At a first g lance, you may think this
heterod yning is a terrible complication
but remember that. witho ut heterodyn
ing. the superheterodyne receiver would
be impossible. and rad io and TV rcccp-

\ tion wo uld be a lot worse today.

F ig , 10. },fi l iI/X I ln l sig nals in some cirell ir .

Il80 kllz a nd

OIIKT ""'oom



"Lust picking lip a station is not enough if the station is so
noisy that it is not pleasant to listen to."

Ooc:ilb lot roil
T,

'---l L t c,

Fig , 12. Typ ical Cfllll't'fIN ill an AM receiver.

The transistor also doe s two johs.
First. it oscillates at a freq uency 455 kHz
above the signal you want tu pick up. To
do th is. we need an amplifier with posi
tive feedback. The transistor is the am
plifier. with its output co ming o ut of the
collecto r. going through oscillator coil
T I, and back through C3 into the emitter
of the transistor. Capacitor C4 reso nates
with the secondary or this coil to co ntro l
the oscillator frequency.

AI the same time. howe ver, the tran
sis tor amplifies the RF signal coming
from the antenna coil. and mixes it wi th
the oscillator signal. Because the transis
tor is nonlinear. it also produces the sum

and d ifference heterodyne freq uencies.
The primary of IF transformer T2 and
ca pacitor C5 resonate at 455 kf-lz, and
send the 455 kHz difference frequency
on to the IF ampl ifier.

Note how TI a nd T2 both use taps
o n o ne winding (the lap is a third co n
nection part way into the wi nd ing).
This red uces the load ing o n the rcso
nunt circ uit, and keeps the Q from
being lowered .

Variations on a theme

Although Fig. 9 showed one RF am
pliflcr (with two RF tuned circuits), ami
one IF am plifier (also with two IF tuned
circuits). there is nothing sacred about
these numbers. Many cheap radios usc
only one RF tuned circuit. and no RF
amplifier: the converter shewn in Fig . 2
is a good example.

On the o ther hand. more expensive ra
dios might have more RF amplifiers andl
or more IF amplifiers. In fact. q uite a
few radios use double conversion. In this

scheme, there arc two mi xers and oscil
la tors (or two conveners), and two d if
feren t IF ampli fi er sec tions. We 'll sec
the reason for this in a momen t.

Super heterodyne scnsilhily a nd
selectivity

By splitting the amplifica tion into
separate sections. a superhet can prov ide
more gain in each section without the
danger of signals feed ing hack and caus
ing oscillation . Further. because the II-'
amplifier docs not need to be retuned
each time yo u c hange stations . it can he

optimized and carefully adj usted at the
factory to provide the best possible
bandpass characteristics- steep skin s
and a nat top. But. there is more to it
(han that.

Recall o ur defi nition o f the Quality
factor Q of a resonant circuit:

Q = resona_nt f requency_
BW. the 3-dB bandwidth

The 3-d 8 bandwidth doesn' t really
specify how we ll the ci rcuit will rej ect
adjace nt stat ions: in order to rej ect such

interfere nce, the response of the tuned
circuit has to he 30. 40, or even more dB
down fro m the top of the curve at the
freq uencies o f any adjace nt stations .
Still, it provides a useful yardstick for
compari son.

We can rewri te the above eq uation as :

3-<1B bandwidth BW = resonant frequency
Q

To get a small bandwidth. you have to
e ithe r make the resonant frequency
small. or make the Q big, hut in most
resonant circ uits. there is a limit to how
hig Q ca n gel. It is affec ted by the resis
tance of the rest o f the c ircuit, and is sel
do m more than 20 o r 30. So making Q
big is not a feasible approach to making
the bandwidth smal l. To get a sma ll
bandwidth. it would help if you could
make the resonant frequency small .

In a TRF receiver, though. yo u must
tune the resonant circuits to the fre
quency of the station you wa nt to re
ccrve, so yo u really can' t make the

resonant frequency small to get a good
bandwidth . To further complicate the de
sign. the handwidth will change as you
tune to different stations .

In a superhet, on the other hand. all
the selec tivity is obtained in the IF
stages. and their freq uency stays the
same for all stations. Moreover. the IF
freq uency is lower than any o r the sta
tion s you want to receive, so you can get
the same narrow bandwidth for every
stat ion you listen to. In theory. at least,
you co uld get the bandw idth as narrow
as you wa nt. simply by going to a lower
IF freq uency. (Note ho w AM broadcast
radios. which need a lo wer hand width
than FM broudcasr radios. also haw a
lo wer If freq uency o f 455 kllz instead
o f 10 .7 MUL ) But there is a fly in the
o intment. as they say- the image .

The Image

Let' s return to the rad io diagrammed
in FiJ.:. II . It is tuned 10 880 kHz , has a
455 kHz IF. and an osci ll ato r fre
q uency of 1335 kHz. Here we see that
1335 kH I. - 880 kHz = 455 kHz .

So far. so good, but suppose there was
a station at 1790 kHz. Loo k at the fol
lowing calculatio n:

1790 kHz - 1335 kHz = 455 kHz

In other words, the d iffercncc between
the new station at 1790 kHz and the
1335 kill. osc illa tor freq uency is also

455 kH/.. This new radio station could
also no w he heard, though nor as well as
the one at 880 kj-lz because the RF tuned
circuits largely remove it. If it were strong
enough. though. it would come through
anyway. The 1790 kHz frequency is called
the imagefrequency.

Note how the image frequency is
ca lculated :

Desired station 880 kHz
+~quency +445 kHz

Oscillator frequency 1335 kHz
+ IF freq \.tency +455 kHz

Image frequency 1790 kHz

That is. the image freq uency f _ , is

/image = f desired s tation ± 2/tF

(We used the + sign in the equation
because in some rad ios the oscillator
could also he below the desired station
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frequency; in that case, the image fre
quency would be below the oscillator
frequency, and we would need the minus
sign.)

This brings us to a problem. Just a
few paragraphs ago, we sai d "In
theory, at least, you could ge t the
bandwidth as narrow as you want. sim
ply be going to a lower IF frequency,"
but if you do that. then the image fre
quency gets closer to the desired Ire
quency, and then the RF tuned circuits
may not be able to ge t rid of it. So you
have two con flicting require ments:

To ge t better select ivity-lower
bandwidth-you want to lower the IF
frequency.

To get better rejection of the image
frequency. you want to raise the IF
frequency.

This is particularly a problem with
high-frequency receivers intended to re
ceive narrowband signals. For example,
consider an amateur PM receiver for
146.94 MHz. Since the bandwidth of
PM signals on this frequency is typically
only 10 or 15 kHz, a low IF frequency
(such as 455 kHz or even less) would be
ideal. But then the image would be at:

146.94 MHz + (2 x 455 kHz)
= 147.85 MHz

which is not even I% away from the de
sired frequency. There is no way that a
typical RF tuned circuit could keep the
image out-you'd need a tremendous Q
to do it.

Typical receivers solve the problem in
one of two ways. A few use a much
higher IF frequency (around 10 MHz),
hut with specia l crystal or ceramic filters
which can get the narrow bandwidth
even at this higher IF frequency.

A much more common alternative is
to use two separate IF sections and
double conversion. Fig. 13 shows the
block diagram of a double-conversion
superhet to receive 146.94 MHz. Since
10 .7 MHz and 455 kHz IF transform
ers are fairl y inexpensive (they are
manufactured by the zillions for use in
standard AM and FM broadcast receiv
ers), many communications radios use
them as well , and we show them here .

To receive 146.94 MHz, the first os 
cillator ru ns at 146.94 min us 10.7
MHz, or 136.24 MHz (the oscillator
could be either 10.7 MHz above the
desired signal, or 10.7 MHz belo w; in
this case, we chose to use the lower
frequency). The second oscillator and
mixer convert the 10.7 MHz first IF
signal to 455 kHz by using an oscilla
tor at 10.7 MHz + 0 .455 MHz, or
11.155 MHz.

By using two IF frequencies, the
double-conversion receiver solves our
two problems. The high first IF fre
quency docs not provide much selectiv
ity, but it helps to eliminate the image.
Since the image frequency is at:

fimage = fdesired station - 2flF

(Note that we use a minus sign since
the oscillator is below the desired sig
nal , so the image must be even below
that. ) The image frequency is now:

146.94 MHz - (2 X 10.7 MHz)
= 125.54 MHz

which is far enough away from 146.94 that
the RF tuned circuits can remove it(oc at least
significantly reduce it).

The SCC'Ond IF frequency of 455 kHz, on
the other hand, is low enough so that even
transformers with reasonable Q can provide a
narrow bandwidth.

Incidentally. suppose we wanted to usc a

similar circuit to receive 145.015 MHz in
stead of 146.94 MHz. Thiscircuit would not

do. and foc an interesting reason: The 11.155
MHz signal from the second oscillator goes
into the second mixer. and the mixer is intcn
tionally nonlinear (to produce a heterodyne).

Hence. it also generates harmonics of all the
signals going in. It nuns out that the 13th har
monic of 11.155 MHz is exactly 145.015
MHz. A1t!>Jugh !his hamxmic is weak, a
small arrcent of it will still sneak back into
the RF stage and fool the receiver into think
ing there is a weak. unnnJulated signal at

that frequency. Unless your desired signal is
substantial ly stronger than this false signal
(called a birdie). it will not be heard.

The solution in this case is to change the
second oscillator frequency from 10.7 plus
455 kHz to 10.7 minus 455 kHz, or 10.245
1.1117- This new oscillaux frequency has har
monies at different places. While this re-
moves the birdie at 145.015 MAl.. it
Imroduces birdies clsewberc, such as 143.43
(which is the 14th harmonic of 10.245 MHz).
Designing widcband receivers (receivers de
signed to receive a wide range offrcqucncies)
is always a problem; there arc always some
birdies somewhere. and the designer has to
carefully choosebisoscillatcrandIF frequen
cies to try to place the birdies at places where
they will not interfere with normal opcrntion.

Sununary

If the superheterodyne receiver had never
been invented, communications as we know

it would probably not exist. The combinalion
of fearurcs we have described allows radio re-
ceivers to have selectivity and sensitivity, let
ting millions of transmitters aroond the~
coexist with each other while making it JXlS"
siblc for us 10 select and listen to even ex
tremely weak signals from far away.

We have touched on someof the important
concepts, yethave had to skip many otbers. Jn
the next installment, we will try recover some
morecooccpts having todo with thetransmit
ters and receivers which we run intodaily. m

146.94 Mill 10.7 MHz 455 kill Spu'

~ RF - I"
,,,

2" 2" r-,
Section Mixer IF Mixer IF Detector I--~ I

M-
Amp,,,

2""
<hcill3lor (hcjllalor

157.64 MHz

er

Fig. 13. A double-conversion superheterodyne.
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VHF and Above Operation

Photo A . 23().1 Mil:. mmsverter from Do wn EeISI Microwave. built b.'·
Pete W6SAJ .

serious e xperimenters wanting to
p ush fo r o t he r de ve lopm ent s.
most applicat ions will fall on the
bas ic p in- fo r- pin man ual pro
gra mming methods th at we haw
developed for s ing le- freque ncy
amateur freque ncy generation. It
is in th is fixed mode tha t a ll of
the am ate ur freq ue nc ies were
generat ed for use at the ::! to 2.7
Gill. freque ncies for local o sc il

lator usc. Mult ipl ication schemes
were employed for usc at 3-456
M lh. 5760 and 10368 M Ill. All
these schemes used manual p in
for- pin programming.

The IF frequency we have cho
sen to usc is 2 meters. making a
loca l oscillator frequency of ::! 160
req uired for 2304 M il, .. That is ,
2 160 Ml il. plus 144 ~H l z equals
230-l M llz, the o pe rati ng. fre 
quency. Othe r IF frequencies are
possible . The synthesizer as orig i
nally used in comme rcial o pera
t io n requ i red a frequ e nc y o f
near ly ::! .6 G llz and was con
trotted by an on-board pn:-..:esw r
(the IB\1 s ingle-chip x-bir con
troller). Pin 22 is the mode selec t
pin o f the 3036 c hip a nd
is gro unded fo r bus mode and
tied 10 +5 vol ts for pin -for-pin
programmi ng.

Modifying the 3036

handed method of opera tion here
wi ll break th e pin and render the
chip u..cless .

If yo u tale ca re and li ft th e
p in with easy slow movements
and do no t apply' fo rce , the pi n
can be l ifted without breaking it.
Lift it j ust enoug h to allow su l
de rin g to the new programmi ng
cont ro l. whic h is eit her gro und
or +5 vo lts, as det ermined by the
freq uency reprogram mi ng c hart
sho wn in Ta hle I. If you are

heavy -h anded with the knife
when li ftin g the chip pins th ey
will break off and the chip will

be gone. Gentle Iifting o f the pin
works well . Do not try to mow
the pin more t ha n o nce as it
mi ght we ake n a nd break o ff.
Also . do n't t ry to make th e pi ns
uniform or " prett y th em up," as
e xce ssive movement could also
break the IC p in o ff flush w ith
the Ie.

Let's discuss the internal struc
ture o f the 3036 chip so you can
ge t some idea o f just what is go

ing o n inside. T he Q ualcomm
3036 PLL has th ree counte rs in
tc rna l to the c hip: the 7-bit " 1\1"

and a -bi t " A" pulse s wa llo w
cour ucrs. and a 4-oit re ference
cou nter. All of the se program
ming pins mus t he configured to
o ur ne w programming informa-

Gently cut pi n 22 at the board tion. a long with four control pins
solder trace with a sharp Exacto TM (some of the pins a rc a lready t ied
knife and li ft the pin from the PC to the correct ground or +5 m it
board sold er pad nearl y horizon- connec tions and do nor have to be
tal fo r wiring 10 +5 vo lts. In this changed ). Flg, I shows a schc-
same manner lift the o ther pins marie of the complete assembly.
w ith the kn ife to prov ide for pin- ·Ii.l mod ify the synthesizer. you
to-pin reprogrammi ng . It might will need a grounded static-free
sound d ifficult , hut the conversion wor k sta tio n equipped with a te rn-
is easy: it j ust requires a delicate pe rature-controll ed sol der ing
smoo th o pe ra t io n . A heavy - iron. an Bxacro knife. and a small
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Phoeo H. Q I/l.l lcomm power Jllppl)" synthesizer board before conversion ,
The 'eft ami /IIi/MIl' parts of the PC hOlml have been removed, leaving (/
d guYI'lte pack-si::e PC hoard containing all the rym he.\i::er d rr:llitry.

The synthesizer

These filters arc not the ult imate ,
hut they arc easy and inexpensi ve
to construct and are tole rant of
m is ta ke s . T his ma ke s a ve ry
s imple package 10 assemble with
o ther components to fac ilita te a
microwave conve rter. Let's cover
the sy nthesizer fi rst.

The Qualcomm 3036 synthc
s il e r chi p is the heart of th is c ir
cuit. This liulc chip can d irectl y
control a voltage-controlled osci l
la tor (VC O) up to 1.6 GU ,. by it 
se lf. with mini m al e xte rna l
circuitry. Equ ipp ing it w ith an
addi tiona l di vide -by -two Ire 
quenc)' divider chip (on the PC
board] wi ll extend the veo to-
wards the 3 G HI range . Th is is
the reason the synthesizer that we
m ake a vail a hlc is c ap ab le o f
worki ng d irectl y at 2556 Mll z
and other frequencies above the
1.6 G H1_frequency range of the
synthesizer chip.

Other c ircui try on the synthe
steer board includes the loop fi l
te r and clock reference c ircu itry.
T he clock used in this application
is 11 ve ry high stability 10 Mllz
rc mpcrature-compcnsarcd crystal
oscillator. or TCXO for short. The
oscillators we usc a rc capable of

stability o f . 1 he rtz a t 10 M ill or
better o ver temperature.

The 3036 synthesizer chip can
toe programmed by an 18\1 S-hi t
computer bus. o r it can be pin-for
pin prog ram med in a fixed mode
of operat ion. While the 18 \1 bus

mode mi ght he auruct ive to some

Numbw Tl Of! yourF~" tMTJ

RBOIJE I} BEVOND

C. l. Houg hton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 92 119
tntemat: clhough @aol.com

Last month I drscusved uving a
Qualcomm 30 36 phase-locked
loo p ( PLL ) sy nthcs fzc r as th e
backbone for construction in the
mic ro wave arcnil. Thi s syntbc 
sizc r has enabled our microwave
group 10 construct se ve ral con

vencrs fo r d iffe rent microwave
band... using surp lus material. fo r
local oscillator gencrauon A syn
th c sizer i.. no t perfec t. as we
stated last month. but it is per
teeny ac ceptable when u's inex
pensive and performs wel l. A fte r
a ll. that ' s th e basic pre mise for
most amateur-re lated projects :

lo w co st and suitab il ity. Aftc r

th at ca n co me the pu rsu it o f
e xcellence. and gold- pla ti ng.

l know thai the subject of sy n
thesizers can be a lillie intimidat
ing hut I will try to remove some
of the myst ique, showing that they

can he eas ily modifi ed. Addi t ion
a lly. the waveguide below cuto ff
Filter-s that we const ruc ted and
used in our transvcners will be
covered for use a t I ::!t)6. 2304 and

3-456 \1H z. I wi ll describe the
transceivers that ou r cl ub mem
bcrs constructed. This was a rush

to -co m p le tion p ro ject so we
d id n ' t u sc a ll the be ll s a nd

whistles . One quick ite m that was
put to use to demonstrate thi s op
era tion was the filler construction.

Pursuit of 2304 MHz: local
oscillator and filter

••
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If you have two different radios
you'/I only need one charger to
accomodate both radios. Now by
simp ly switching the switch to the
left or right, you can detennine
which charging cup to activate.

FOR THE
MONTH Of OCT06ER

on ALL

Replacement
Batteries

Look for November's
Special of the Month

MONTHLY DISCOUNTS
APPLICABLE TOEND·USERS ONLY

• .. I.-
By simply changing adaptor cups. the
MasterCharger w ill charge any Yaesu.
Motorola. learn. Kenwood. A nnco. etc.

2-Way Radio Battery

ERIES
BUY DIRECT FROM US, THE MANUFACTURER

-=-:---:---=:-- -----:,,----,
MasterCharger'" la MasterCharger"'la+l a

\ !' , Electrically Identical to MasterCharger I

N't!o~ M1cJ 8.5%
$<Ie tall . .-.ad $4,00 for"
pottage and 5hipping,
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800 South Broadway, Hicksville, NY 11801

In U.S.A. & Canada Call Toll Free 800-22' -0732
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World Wide Distributorships Available. Please Inquire
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Q 3038 Pin A..lgnmentlDeacrlption

Pin. ~N.m. 1/0 T e Deacr!2! lon
1 Vc 1 +5V input Power supply connection

2 RaiN TTVCMO~ut A counter i bit 0 ILSBI
3 Rl lN TTlJCMOS i A counter in bit 1
4 R2IN

~
A counter in UI bit hMSE

5 R3IN o n ut A counter in uI bit 3 B)
6 GNO GNO Ground connection
7 MO IN OBUSO

•
M counter in btt 0 LSBI. data bu. btt 0 ILSBl

8 MllN

O~i
Si ~countor in bit 1 data bus bit 1

9 M2iN OBU i M counter in bit 2. data bus bil 2
10 M3IN DBUS3 TTVCMOS in ut M counter in bil 3 data bus bit 3
11

$OBU

+5V input Power suPPly connection

12 +5V input Power supply connection

13 ~OSi!!e..ut M counter i~ bit 4 data bus bil4
14 MSIN OBUSS TllICMOS i ut M counter i~ bit 5 data bus bit 5
15 • M61N OBUS6 TTVCMOSI ut M counter in ut bit 6 MSBl. data bus b it 6
16 PRE EN/(OBUS?) TTVCMOS input -=Ie~l~nat>e input (O;-~MP,~ablod ; 1.0MP

sed data bus bit 7 MSB
17 GNO GNO Ground connection
18 AOm- ~ut A counter in ut btt OILS II
19 AllN Sin ut A counter in ut bit 1
20 A2IN

~~~
A counter in uI bit 2

21 A3IN A counter in ut bit 3 MSB
22 BUSMODEt TTVCMOS input Bus int8rfl~ce control input (O-a.bit data bus, 1_16-

bft 11 '11
23 ~ +5V input Power supply connection
24 MWR TIlICMO I In ut ~.t.r 1 write in iut risin~ octive
25 AWR TllICMOS In ut Rister 2 write In ut rlsln ed e active
26 HO!'CLJ( rn.teMOS In ut Ho clock In risi ed e active
27 VCQ~ DiffECLi~ 1600 MHz VCQ in
28 V IN/ [)iff Eel in Bias d8CO~or VCO in ut
29 GNO GND Ground connect ion
30 VCQOIV ~CL~ VCQ divider out~
31 Vl'~ +5V input ECl outD~~r supp...!t
32 POOUTt CLo~ut Phase detector out ut
33 V~ +5V input Power suPPly connection
34 CEXT

~~ut Ext.rn~~acitor connection
3S V'¥, Power au connection
36 POOOUTI E Lo ut Phase detector 01o~
37 POUOUT ECLo ut hase detector 1out ut
38 Vl'~ +5V input ECl cutout power supply
39 REFOIVOUT ECL o ut Reference div ider o~t
40 GNO GNO Ground connection
41 REF IN! Oiff ECL i!!e..ut Bias doco~for REF i!!e.!!!.
42 REF IN OiffECL i~ ~ 100 MHz REF i~
43 LDOUT TIL ,2!!!e-ut n co llector lock detector D .C._in lock
44 GNO GNO Ground connection

Table I . Pill programming for changing the freqnencv of the Qilukollllll 3036 synthesizer chip .

is not requ ired. You can prepare ..... ide trace . The wide trace is the
the circuit hoard with modifica- + I 0 volt input to the +5 volt
tions first, then cut off port io ns of regul ator for the 3036 ch ip. The
the board that are not required. small trace is the + 10 vo lts for

Th ere is a C 26 10 + 10 vo lt the osci ll ator ampli fie r buffer
regulator (TO- 220 package ) that string. S ho rt these two traces
is pan of the po wer supply ctr- together and tie to regulated + I 0
cuitry. It can he removed and volts from the C26lO dnice. On
used to power the modified syn - to p of the board there are fou r
thestzer. There are two traces o n traces going over the top portion
the bottom of the synthesizer of the board ' s cutout. Leave this
board : a small one and a large circuitry in plnce, a long with the
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cry stal and chip c ircuit to the
right. On the far right of the 10
M Hz crystal filler there is an at
tenuator pad " T"' configura tion.
This is the 10 MHz reference in
put. All circuitry IU the right and
be low the 10 ~lII z fi lte r can he
re moved.

If you have trouble find ing the
10 !\IHz input pad. start at the far
right part of the PC board be fore
cutting it. There you will find two

off-hoard connections. The hot
tom one is the + 12 volt main in
put to the p ower dist ribution and
regulator circuit. The top one is
the 10 Mill. input and connects
directly to this pad to usc when
you reduce the size nf the synthc
sizcr PC board. You might select
10 leave the PC board intact: that's
O K- it's you r option whether to
have a smaller PC hoard or keep
it at the origi nal size.



PLL input Freq _ veo Freql2

Gene,al Equations

N - PLL input FreqlPhase Detector frequency

N - 10(M+1) +A

A _ N-10(M+l)

R = Reference Frequency (10 MHz)IPhase Detector
Freq - 1

M _lnt(NI1 0)_1

IF Freq La Freq Phase YCOFreq PLL Input N M A R
Detector Freq

Freq (YCOI2)

144 10224 2 2556 1278 639 62 9 (1001 ) 4 (100)
(111110)

448 9920 2 2480 1240 620 61 0 (0000) 4 (100)
(111101)

432 9936 2 2484 1242 621 81 1 (0001 ) 4(100)
(111101)

Tahir l A oPin-for-pin programming of the 3036-ht.IJf'd PU syruhesizrr. As 5110""11 in these three examples . the Kelwral equations art' used to deter
mine the M, A.and R valuesfor a desired IFfrequency. These m !/II! .{ (in binaryf orm )tire hard-wired III the appropriate pins on the Ie (ue Tablt' 28 I.

Table l B . 3036 PLL I e Pinout (lUp view of chip] , The table lists pin designations ahmg with the proper

wiring for J.I.J MHz IF12556 Mil: veo operation ,

e ithe r ground or the ..-5 volt l ine. inpu t of the ancnuaror pad by the
as req uired according to the fre- 10 \ lU l fil te r and apply power.
quency modificatio n chart. with T here is an LED phase-lock indi-
a VOr-.1. Set th e YOM to the X 10 caror on the PC hoard. If all is
sca le III ve rify all pins befo re and well it sho uld blink o n then off.
afte r mod ifi cation and before ap- ind icating proper phase lock.
plying po wer. This should bullet- Once you have ver ified phase
proof the modifica tion procedure lock and o utp ut (X,wer you can
for errors . W hen you are satis fied veri f )' o UIput fr equ e nc y and
that all is well. connect a source power. Normal fy we see about
of 10 \ 1II /. (1 vol t PIP ) 10 the ..-810 ..- 10 d Hm po wer o utput.
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The board can he cut near the
bonom cutout where ....-c tied the
two traces togethe r, und j ust above
the four cupacuors to the right o f
the to p c uto ut. C u t ne ar t he
ground foil beneath the PC board
traces. You can re ta in part o f the
PC board if you desire . Th is will
retain a very good -5 volt bias cir
cuit using a 7660 chip. The other
control circuitry is no t o f interest
to ,10 amateur conversion o f the
synthes izer power supply control
hoard as it was orig inally bu ilt.
This conversion removes the es
senti al oscillator synthesizer. re 
duc ing o f the board rea l esta te 10

a smaller package. See the accorn
panying photos for detai ls on the
conve rsion.

Cons ult Table 2,\ fo r pin pro
grumming informal ion covering a
few standard frequencies. Many
frequency combinations are pos
siblc in the 2. 16 to 2,6 or so GH I
range using the stock veo on the
board The board is M't up to work
w ith a reference divided f re 
quency o f 1.25 \11 11. Note tha t
o ther refe rence frequencies are
possible. such as 2 \Hb.. All tha t
is requ ired is 10 re se t the " A"

1 .vcc
2 RO 0
3 R1 0
4 R2 1
5 R3 0
6 GND
7 MO 0
8 M1 1
9 M2 1
10 M3 1
13 M4 1
14 M5 1
15 M6 0
18 AO 1
19 Al 0
20 A2 0
21 A3 1

reference counte r. Before li ft ing
the 3036 pins I suggest yo u make
a paper drawing of your attack
plan on how and which pins In lift.
(Sec Table 211 .) A litt le planning
in th is area will he lp to famil
iari ze you wit h the methods o f
con ve rsion 10 prevent errors .

When you have li fted all re
qu ired pin s . re s t each p in fo r
proper DC res is tance be twee n

7

17

6

18

1 44

3036 PlllC

40

28

39

29



is tuned , lock it with the nut.
See fi g. 2 for the mechanical
detail s. Wa vegu id e ru le of
t humb: For frequen cie s in the
I 102 Gill range. a wa veguide
with a I inc h by 1/2 inch out 
s ide diame te r is acce pt ab le .
For higher frequenc ies, use the
ne xt s ize small e r wa veguide.
with di me ns ion s nea r .9 inch
hy .4 inch wi de .

Wel l, that's it for this month .
hope thai Ihis column is not

rushed too muc h as I am work
ing se ve n days a week and have
li ttle time off fo r any ac tiv ities.
Paci fic Bell, the company I work
for, is the prime pro v ider for
video o pe ration s fo r th e Re 
puh lica n Co nve nt ion in San
Die go and it has me vcry bus y.
On a nother note . I a m held u p
on sendi ng OUI30 Mil l. kit s as
t he supply o f TDA-7000 c hips
is depl e ted and th e ne w o rder
has no t a rri ved . P le ase be pa
t ie nt a s th e orders will b e
fi lled . Besl 73 alway s. Chuck
WB 6IGP. m

5760 MHz
Brass 4-40 Screw in place of
capacitor. Srnalier waveguide
advised 10.9" x 0.4" DO}.

15<>0-2800 MHz
Capacitor Johanson 5852
Mini 118" 1-6 pF

1000-2000 MHz
Capacitor Johanson 5401
1-8 pF

• I

SMA

o,,

o SMA

frequency o f intere st knowi ng
the results of my fi rst construction
atte mpt.

My first atte mpt was to use a
Jo hanson 5..8 1 1-to -8 pF vari
able and solder ing it betwe e n
th e lop a nd bouo m o f t he
wavegu ide . Coa x co nnecto rs
we re spaced 1/2 inch o n either
s ide of the capacitor to serve as
the input and o utput P0rlS o f the
filter. II was no trou ble 10 reso 
nate this fi lte r at 1296 MH z. bUI
the upper frequency was limited
10 about 2 G Hz. Constructing a
similar filt er but replacing the
capacitor with a smaller width
( 118 in ch ) versi on of t he
Johanson capacitor vs. the 548 1.
whic h is II" inch wide . made
resonance at 230.- and 3456 fea
sible. Mo ving on In 5760 was
impossible with H en the small
est variable I had so we tried a
small 4/40 bolt in place of the
capacitor. This. whil e very criti 
cal. worked well .

Use a lock nut on the .tI40 holt
(b rass nu l and holt) and when i t

,,,, ,...

,.,, ,,.,

3"

TOP VIEW

o
o,

JOHANSON CAPACITOR
OR 4-40 SCREW & LOCK NUT

Brass 4-40 SCrew

SMA 0
T
'"i '---- ----'

.5"

Fig . Z. The 23O.J filter using \\.'G-16 I - x 112 · OD wavegu ide, and details for other frequencies lip to and
including 5760 M H =. .

for the freq uenc y range of I
G il l to abou t 3 .5 G ll z. The
filters that I cons tructed were
attempted by selecting compo
nems th at see med to suit the

Photo C. Completed Quafcolll lll synthesizer. poctogcd in II

milled-ow aluminum ('(/1'/'. Unit constructed by Kiyots/fgi Tanemuru
lGI QGF in Japan, This is a premium high-quality conversion thai
anYO/1(' lI"ould be proud to have constructed,
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Ori g inally we made a modifica
lion to the ci rcu itry in th e phase
detect bal ance ci rcu it b ut we
found thatthe c ircuit is nest left
alone. Ruther, what needs to be
done is to mod ify the output
loop fill er for the proper values
required for the ne w divi sion
divide-by frequency. This loop
fil ter co nsist s o f a parallel LC
filler shunted 10 ground wirh two
capac itor s . T hi s ne tw o rk is
normally set to 1.25 MHz.

The loop fi lter is convened by
c ha ngi ng: th e fi ller ca pac ito r
component values . To co nvert it
to o ur ne w re ference freque ncy
add a .001 ~F capacitor across
the LC fill er and add .003 to
.004 }.1F as addi tional shunt ca
pacirance . The hcs t wa y to

change the se value s is to piggy
ba c k a ddi ti on al capac ito rs
across the e l isting lower-than
req u ired va lues. T h is filte r
is lied d irectly 10 pin 6 o f t he

OP-27 or amp outpu t.

Microwave filter
construction

The fi lter that we co nstructed
fo r the se three bands is an eva
nescen t mode fi lter. o r just can
it a wa veguide fi ller below cut
off freq uency. 11 is constructed
n u l o f a s ho rt se c tio n o f
waveguide o f no particular size
e xcep t fo r the genera l rule o f
thumb : A 10 to 12 G HI
waveguide with an open ing ap
proximatel y IIr -I'oy-l - is good



send your ads and payment to: 73Magazine, Barter -n ' Buy, 70 RI. 202N,
Peterborough NH 034-58 and get set for the phone calls. The deadline tor
the December 1996 c lassiflE!d ad section is October 12, 1996.

Tum you r old ham and computer gear into cash now. Sure. you can wail lor a
nemrest to try and dump il . but you know you" get a far more rea listic prsce If

you have it 0Ul where 100,000 ac tive ham potential buyers can see d lhan the
lew hundred local hams who come by a flea market tame. creek your attic.
garage. cell ar and close t shelves and get cash for your ham and computer
gear before irs too old to sell. You know you're not go ing to use II again, so why
leave it IOf your widow to throw out? ThaI stuff isn't gell ing any youngerl
The 73 Flea Market , Barter 'n' Buy. costs you peanuts (atmosn-cornes to 35
cents a won:i lor individual (eorcomrrerctan ads and $1 .00 a word fo r commer
cial ads. Don', plan on telling a long slory. Use etorevranons. cram it in. But be
rooest. There are plenty of hams who love 10 fix things. so il it ocesm work,
say so.
Make your lisl , cou nt lhe words, inducting your call. address and phone num
ber. IncluDe a check or your Credit card number and expiration. II you're placing
a c:ommeroal ad. incluDe an addlllOl'lal phone number, separate from your ad.
This is a monthly magazine, nol a daily newspaper, SO hgure a couple monthS
eetcre the action starts ; then be prepared. II you gel too many calls, you priced
it low. II you don't get many calls, too high.
So gel busy Blow the oosl 011. check everything OUI, make sure il snu works
right and maybe you can help make a ham newcomer or renrec old·timer happy
with thai rig you're not using now. Or you might gel busy on you r computer and
put together a list 01small gear/parts 10 send to those interes ted?
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Unique hand-crafted c all
sign plaques. Rust ic pine
board hand painted by art ist
wi th 20 y ears experience .
Send SASE for free brochure
with des ign descriptions ;
Hamprints, P.O. Box 23, Mark
IL 61340. BNB5002

HEATH COMPANY is selling
photocop ies of most Heathkit
man uals . Only authorized
source for copyright manuals.
Phone (6 16) 925-5899, 8-4
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IT'S BACKl The retu rn of the
HW-B Handboo k! Second
printing. Modificat ions for the
Heath QRP riqs, First class
mail $1 1. OX add $4 for air mail
s hipping . M i k e B ryce
WB8VG E. 2225 Mayflower
NW, Massillon OH 44647.

BNB404

MAHLON LOOM IS, INVEN
TOR OF RADIO by Thomas
Appleby, (Copyright 1967) .
Second printing ava ilable from
JOHAN K .V. SVAN HOLM
N3 RF, SVANHO LM RE 
SEARC H LABO RATO RIES,
P.O.Box 81, Washington DC
20044. Please send $25.00
donation with $5.00 for S&H .

BNB420

WANTED: HAM EQUIPMENT
AND RELATED ITEMS. Do
nate your excess gear, new
old- In-a ny-condition to the
Rad io Club of J unior High
School 22. the Nation's only
fu ll-time nonprofit organization
working to get Ham Radio into
schools around the country as
a teac h ing tool using ou r
EOUCOM - Education Thru
Communicat ion - program.
Send your radio to school.
Your donated material will be
p ic ked up ANYWH ERE or
shipping arranged, and th is

means a tax deduction to the
full extent of the law for you as
we are an IRS 501 (c)(3) char
ity in our 16th year of service.
It is always easier to donate
and usually more financially re
warding, BUT MOST IMPOR
TANT your gi ft will mean a
whole new wo rld of educa
tional opportunity for children
nationwide. Radios you can
write off , kids you can't. Make
1996 the year to help a child
and yourself. Write, phone or
Fax the WB2JKJ "22 Crew"
today: The RC of JHS 22,
POB 1052 , New York , NY
10002. 24 hours ca ll (516)
674-4072 or Fax (5 16) 674
9600. Join us on the WB2JKJ
C LA SS ROO M NET, 7 .2 38
MHz 1100-1230 UTC daily and
21.395 MHz from 1300 to 1900
UTC . Meet us at th e ARRL
National in Peoria . BNB762

RF T RAN SI STO RS TUB ES
2SC2879, 2SC1971, 2SC1972,
MRF247, MRF455, MB8719,
2SC 1307, 2SC2029, MRF4S4.
2SC3133. 4CX250B, 12006.
6KG6A, ETC . W ESTG AT E
1-800-2 13-4563. BNBGOOO

T IRED OF IRONING? PCB
service. No $ setup, free scan
ning available. FIRST PROTO,
4201 University Drive , #102,
Durham NC 27107. (919) 403
8243. BN B5005

WANTED : Western Electric
Audio Equipment. Amplifiers,
pre-amps, tubes, speakers,
pa rts , mix ing boards, etc.
1-800-251 ·5454. BNB10SO

Morse Code Computer Inter
faces $49,95, with CW Fitter
$79,95, Free Shareware and
Ham Catalog. Dynamic Elec
tron ics, Box 896, Hartselle AL
35640, (205) 773-2758, FAX
(205) 773-7295. BNB1034

SUPERFAST MORSE CODE
SUPEREASY. Subl iminal cas
sette . $ 12. L EARN MORSE
CODE IN 1 HOUR. Amazing
supereasy technique . $1 2 .
Both $20. Moneyback quaran
l ee . Free ca ta log : SASE .
Bahr·T5 , 150 G reen f ie ld ,
Bloom ingdale IL 60108,

BNB1025

Surplus electronic test equip
ment for sale at deep dis 
counts. Write, phone, or fax to
request the current list. J im
Stevenson , 340 1 Sunny
Slope Road, Bridgewater NJ
08807. Phone : (908) 722
6 157, Fax: (908) 722-6391.

BNB2084

ASTRON power supp ly,
b rand- new w/wa r r a n ty ,
RS20 M $99. RS35M $ 145,
RS50M $209, Call for other
models. (818) 286-0118.

BNB41 1

HOME AUTO MATION. Be
come a dealer in th is fast
growing field, 1-800-838-4051.

BNB2032

BREAK THE CODE BAR
RIER: Psycholog ist & Ext ra
Class operator has developed
an amazing hypnosis tape that
allows you to master any code
speed easily and quickly. To
order send $14.95 + $3.00
S& H to Dr, Hal Goodman ,
P.O . Box 184, Eastport ME
04631. For more info. send
SASE . BNB2031

DS S BIBLE. New Book In
cludes: Software, Schematics,
Chip Programmer Plans , Re
views & More! $49.95 VISA!
MC TELECODE 1-520-726
2833. BNB1024

PRINTED CIRCUIT BOARDS
for amateur radio and hobby
projects, hhh:l/www.cl.ais.neV
tarct r or SASE FAR Circuits,
18N640 Field Ct.• Oundee IL
60 11 8, (847) 836-9 148.

BNB5013

BRIGHTEN UP YOUR
SHACKI Eleven-page Com
pendium filled with ideas , tips,
and instructions for building il
luminated Maps, Send $5.00
(TX res. add $0,4 1 tax ) to
Pineapple Parad ise Rad io
ce.,P.O. Box 370692, EI Paso
TX 79937-0692. BNB6oo5

Fo r Sal e : YAES U NC-15
CHARGERIPOWER SUPPLY,
EI CO 7 17 ELECT RONIC
KEYER, KNIGHT KIT VTVM,
RCA VCR VJT-275 needs new
head, all have manuals. (219)
277-1786. BNB5000
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SPEC/HL EIJENTS

SALEM . OR The 2nd -s wap
Toberfest ARES/Races Convention,"
sponsored by the Mid-Valley ARES,
will be held at the Polk County
Fairgrounds in Rickreall OR. Setup
will be 6 AM-9 PM Oct 25th. and 7
AM Oct. 26th. Doors will be open for
the convention 9 AM-3:30 PM. VE
Exa ms. pre-reg . required : call
Sandy Berry N7TOO a/ (503) 585
5924. Registrations received Oct. 20
or later will be held lor pick-UP at
th e door. Eme rgency Com m.
vehicles will be on display from the
Oregon State Police. Marion and
Polk County Eme rgency
Management. the Civil Air Patrol,
and the American Red Cross. For
more info. contact Evan Burroughs
N7IFJ, (503) 585-5924. To
download a copy of the flyer and
pra-req. form, surf the net for http://
www.teleport.com/- n7ifj.

SELLERSVILLE, PA A Hamfest
hosted by the RH Hill ARC will be
held at Sellersville Fire House. At.
152, 3 mi. south 01 Quakertown and
8 mi. north of Montgomeryville. VE
Exams start at 9 AM lor all classes.
Bring documents. Talk-in on 145.31 .
Contact Unda Erdman, P.O. Box 29,
Colmar PA 18915. Tel. (215) 679·
5764.

PORT ST. LUCIE, FL The Port St.
Lucie ARA "Hamfest- 96" will be held
8 AM-3 PM at Port SI. lucie Yacht
Club, 500 Prima Vista Blvd. Talk-in
on PSLARA Rptr. 146.955 or
146.520 simplex . For table rentals
call Rick Clair (407) 335-1 738. For
general Hamlesl info , call Don
Metzler (407) 879-4914.

OCT 26

KALAMAZOO, MI The Kalamazoo
Hamfest Assn. will present the 14th
annual Kalamazoo Hamfest at the
County Fairgrounds. Doors open at
8AM. Trunk sales . Vendor setup at
6 AM. Camping available 00 site .
For more details, cajnhe info hot line
at (6 16) 657·4482.

MILLER PLACE, NY "HAMEXPO
9lH\RRl Hudson Div. ccoventcn"
will be held al the Huntington Hilton
Hot el , 595 Broad Hollow Rd. ,
Melville NY. Call (516) 845- 1000for
reservations. The Ham Expo will be
open to the pubnc 9 AM-4 PM.
Vendor setup at 7 AM. There will be
VE Exa ms and an ARRL Forum.
Write to Radio Central ARC. P.O.
Box 680, Miller Place NY n 764. Tel.
(516) 399-1877 (Joann N2/ME). or
E·mail N2MDQ@L/. NET.

info , call Joe Dickinson WTOC,
(303) 771 ·9577.

SENECA, PA The Venango Mike
and Key Cl ub will hold a
HamAoctiorl 8 AM-3 PM at Christian
Life Academy in Seneca. Setup at 6
AM. VE Exams at 9 AM. Talk-in on
145.230(-). For reservations contact
Mary Housholder N3QCR, 12 1
N. Front St., Frank/in PA 16323.
Tel. (814) 437-2036. Pack et :
N30 CR @WA 3Z CA . #N WPA .
E-mail: mahousholdOaol.com.

CENTRALIA , IL The Centrali a
Wireless Assn. will host its annual
Hamfest at the Salem Community
Act ivity Center, East Oglesby St ..
Salem Il, starting at 8 AM. Talk-in on
147.27/.87 MHz. Setup for Exhiblts
and Flea Market will be at 6 AM. For
table spaceand reservations. contact
Daisy King AA9EK, (618) 532-6606.
Mail ticket orders with an SASE to
Centralia Wireless Assn ., tnc.,
Hamfes/ Tickets, P.O. Box 11 66.
centralia IL 6280I.

OCT 19

OCT 20

GOLDEN, CO The 1996 Rock y
Mountain Radio League Hamtest
will be held 8 AM- 2 PM at the
J effe rson County Fai rground s,
15200 W. 6th Ave. Talk-inon 144.621
145.22. The event will feature VE
Exams and an ARRL Forum. For

CONCORD, CA The Mt. Diablo
ARC is host for this year's
' Pactcon." The event will be held
at the Concord Hilton , 1970
Diamond Blvd.An Antenna Seminar
will be held Fri. 8 AM-4:3O PM, pre
reg. required. A Swap Meet will be
held Sat. and Sun. 6 AM- 11 AM,
with seller setup at 5 AM. The seller
fee is $10 lor both days. There will
be Forums. watk-m VE Ex am s,
vendor displays . a Boy Scout
Special Events Station. T-eunt. and
more. all day Sal. and on Sun,
morning. Cynthia Wall KA71n will
be Gu est Speake r at th e Sat,
evening Banquet. An ARRL Forum
will be presented Sun. alternoon.
Talk-in on 147.060 + 100. For info,
call (5 10) 932-6 123; or write to
Pacificon '96, P.O. Box 2726 13,
Concord CA 94527-6125. E-mail:
PACfFICONtlDES/GNLlNK.COM.

OCT 18-2{)

New Yor\( Hall of Science parking
lot. Flushing Meadow Park, 47-01
l 11th 5 1., ooeens NY. Setup at 7:30
AM, buyers admitted at 9 AM. Talk
in on 444.2 00 WB2ZZ 0 Rptr..
146.52 simplex. For more info call
at night only, Arn ie Schiffman
WB2YXB, (718) 343-0172.

MASON, MI The Lansing Civil
Oelense Rptr.Assn. and the Central
Michigan ARC will co -sponsor a
Hamfair, 8 AM-l PM, at Ingham
County Fairgrounds in Mason, MI.
Ovemight camping available. Trunk
Sales space, OX Fo rum. Vendor
setup at 6 AM. Talk-in on 145.390.
Contact Jeff Oberg KB8SXK, (517)
393-4713; or write to LCDRA. P.O.
Box 80106, Lansing MI 48908.

lIMA, OH The Lima Hamtest and
Computer Show will be held by the
Northwesl Ohio ARC, 8 AM-3 PM
ate nen County Fairgrounds. Setup
at 6 AM. Talk·in on 52/52, 146.07/
.67, 146.34/ .94, and 147.63/.03. To
pre -re g, l or VE Exam s, send
complete FCC Form 610. a copy of
you r ok:l license, a check for $6.05
made payabl e to NOARC, and
SASE to License, cia NOARC, Po.
Box 2 11 , Lima OH 45802. For
tickets and table reservations, call
(419) 647-632 1. Mail SASE and
payment to NOARC, P.O. Box 2 11,
Lima OH 45802.

8:30 AM-4 PM; and Sun., 8:30 AM
2 PM. RV camping on site. Forums
and Non-Ham activities. VE Exams
Sat. and Sun. 9AM-11 AM. Gordon
West W B6NOA will be Guest
Speaker. Sponso red by the Greater
Memphis Amateur s. Exhibitors
contact Mary Moore AC4GF, (901)
758-066 1 or Fax (901 ) 751-6717.
For Flea Mar\(et info contact Lee
Bowers KA4KVW at (90 1) 867·
3461, alter6 PM. Talk·in on 144,61 /
145.21 and M9. 1751 4M. 175.

OCT 13

CHICAGO, IL The Chicago ARC
will hold a Hamfest in Oakbrook
Terrace IL, 8 AM- 3 PM. setuc at6
AM. Entrance at Park View Dr., OOl1h
f ro m Ce rmak Rd . Talk-in on
147 ,2 55(+ ) , and 444.825(+) .
Contact George, (312) 545-3622;
Dean, (708) 331-7764; or Cora ,
(3 12) 486-6823; or write to CARC,
563 1 W. Irving Parle Rd., ChiCago
IL 60634.

OCT 12

OCT 12- 13

GERMANTOWN , TN MemF esl
1996 Greater Memphis Amateur
Radio and Computer Show will be
held at Shelby Farms Show Place QUEENS, NY The Hall of Science
Arena, 105Germantown Pkwy, Sat., ARC Hamfest will be held at the
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EVANS, GA The Augusta Hamlest
will be held at Evans Middle School.
Setup Fri., 6 PM- 9 PM; Sat., 6 AM
9 AM. VE Exams start at noon on
the tzm. Contact Richard KR4XN
a t (706) 860·3828; o r Rhonda
KE4DIM at (706) 560-9600;or write
to P.O. 80x 3072, Augusta GA
30914.

ALPENA, MI Hincks Elementary
School, 7 mi . north of Alpena, on
US-23N, will be the site for the
Thund er Bay AR C Hamfest,
Computer Fair, and North Co lor
Tour. VE Exams at 1 PM, watk-ins
okay. Talk-in on 146.76 or 145.49.
SASE to Po. Box 764, Alpena MI
49707. For VE info or details, call
Tom K8CHS. (517) 354-2469.

OCT 11-13

MESA, AZ The Scottsdale ARC will
host the ARRL Southwestern Div.
Convention at the Sheraton Mesa
Hotel and th e Mesa Confe rence
Center. For details, contact Barbara
A. Myers KB 7UKD, Exhibi t
Chairperson, P.O. 80x 17 108 ,
Fountain Hilts AZ 85269-7108. Tel.
(602) 837-6492, or FAX (602) 837
6872.

SEP22

MT. HOLLY, NJ The 80 th
Ann iversary 01 the South Jersey
Radio Assn. wiM be celebrated at Mt.
Holly Armory. Rt . 38 . The 48th
annual Hamfest ccrrcorer Show will
be held rain or shine, 8 AM-3 PM.
Vendor setup 5:30 AM. VE Exams.
tailgate sales , seminars. Make
checks payable 10 South Jersey
Radio Assn . Inc., and mail with
SASE to Paul E. Hayden KF2YX,
519 North Elmwood Rd., Marlton,
NJ 08053.

Listings are free of charge as space permits. Please send
us your Specia l Event two months in advance of the issue
you want it to appear in. For example, if you want it to
appear in the January issue, we should receive it by Octo
ber 30. Provide a clear, concise summary of the essential
details about your Special Event.



ST. l OUIS, MO The Gateway to
Ham Radio Club, and the SI. Louis
ARC will sponsor the 5th annual
Halloween Hamtest at West County
Tech. School. Vendors' doors open
4 PM-9 PM Oct 25th, and 6:30 AM
Oct 26th. The event is open to the
public 8:30 AM- 2 PM. Flea Market,
forums. V E Exam s. Wheelch air
accessible. For adv ance tick ets.
SASE to Dave NOON. 8370 Latty
Ave., Hazelwood MO 63042. For
tables , contact Keith NOKFE, 8427
MalhildaAve. , St. Louis MO 63 123.
Talk-in on 146.34/.94.

ST. PAU L , MN Th e 12th
AnniversaIY celebration 01 Hamlest
Minnesota ancl Computer Expo will
lake place in the main arena at the
$1. Pau l Civic Center, Kell ogg &
West 7th Sts. , St . Paul MN . The
event will be sponsored by the Twin
Cities FM Club, and will have a huge
Flea Market, VE Exams, educational
and fu'l seminars, exhibits, and more.
VE Exams and Flea Markel setup will
take place 00 Fri. night. Talk-in will be
on the 146.16/.76 Rptr. For info and
advance reg ., contact Hamfest
Minnesota & Computer Expo, PO.
Box 5598, Hopkins MN 55343: or call
HamfestMinnesota Info Line at (612)
535-0637.

SUMTER, SC The Sumte r ARA's
10th annual Hamlest and Computer
Fair will be held at Sumter County
Exhibition Center, 700 W. Uberty St.
Contact Steve BreggerKD4HTS, Po.
Box 52302, Shaw AFB se 29152
0302; or Mike Dunlap KC4HUT, 2763
Tlfldal Rd., Sumter se 29150-8830.
Tel. (803) 481-4611.

OCT 27

WEST MINSTER , MD T he 7th
annual Mason-Dixon Computer &
Hamfesl will be hetd at the Carroll
County Ag. Center in Westminster,
beginn ing at 8 AM. Setup at 6 PM
lor vendors and tailgating. VE Exams
startat8AM, pre-reg. requested; call
Bill Woffgang NZ3J, (717) 359-7095.
Talk-in 00 145.41 (-). Forinside tables
and info, contact George Johns
N3JKY, (717) 632· 1621.

NOV 2

MILWAUKEE, WI The 12th annuat
"6.9 1 Fr ien dlylest" Ham Radio ,
Computer and Electronics Show will
be held 8 AM-l PM at Waukesha
County Expo Center Forum, N1
W248 48 No rthv iew Rd ., in
Waukesha WI. Vendor setup 5:30
AM--8 AM. Wheelchair-accessible.
VE Exams cosae. BOng an Ol"iginal
and 2 photocopies of your license
and'orCSCE (il any) ancl 2 105, one

must be a photo 10 . r atk-ln on
146.3 1/ .91 Rptr. a nd 146.52
simplex. Contact Burt N9VBI, (414)
328-{)535 lor further details .

TAVAR ES, FL The Lake ARA, Inc .
will hold thei r Haml est & Etecnonc
Expo 8 AM-4 PM at the East Lake
Chamber of Commerce in Sorrento
FL. VE Exams at lOAM, watk-ins
okay. verdcr semc Nov. tst. 3 PM
6 PM; Nov. zno, 6 A M- 8 A M.
Contact Tony Summerlin KE4NLG ,
9210 Fernery na., Leesburg FL
34788. Tel. (352) 360-1380.

NOV 2-3

ODESSA , TX The 13th annual
OcIessa Hamlest will be held by the
West Texas ARC sar., 8 AM-5 PM
and Sun., 9 AM- 2 PM , at Ector
County Coli seum, Exhibit Bldg. C,
4200 and Andrews Hwy. Setup Fri .,
4 PM-l0PM, and Sat. at 7 AM. Talk
in on 145.470 . Contact Robert
Jordan N5RKN. (9 15) 335-7980; E
mail N5RKN@aoJ.com.

SPECIAL EVENT STATIONS

SEP 21

BADIN, NC The Stanly County ARC
will operate K40GB during the "Best
01Badin Festival." Operation will be
in the lower General 40m-1 5m
bands and 28.365, all phone. For a
ce rtificate. send a 9' x 12" SASE to
K40 BG, P O. Box 581 , Badin NC
28009 USA.

OCT '

Walt Disney World, Disneyland.
Euro Disney, Tokyo Disneyland. and
Capital Cities ABC New York. The
parks will be ope rating on 20m,
40m, 75m, and 2m repeaters from
2230·1700 UTC. Look lor them on
these frequenc ies : Di sneyland
repeatersu se.sa. 44 6, 1282 .4
simplex 245.09, 144.3 as W6LPJ;
Walt Disney World on a 2m repeater,
channel not specrned.Aac repeater
147.2 and 144.97 packe t; Tokyo
Disneyland on 2m repeater; Euro
Disney on 440 repeater. Send SASE
an d a SL lor collectable Disney
Card.

OCT 12-13

MUSKOGEE, OK The Fort Smith
ARC will operate KE5TC 1400
213OOct. 12th , and 1600-21 30 Oct .
tath. in honor of the ~USS Batfish "
WWII Submarine. Operation will be
on 14,250 and 7.240 phone . Send
OS L and an SASE to Royc e
Rainwafer KE5TC, PO. Box 236,
Keota OK 74941 USA

OCT 12-14

GR EAT LAKES, I L The Great
Lakes ARC will operate WV7T from
the U.S. Naval Training Center, in
celebrat ion of the U.S . Navy 's 221st
Birthday. Operation will be OOOOZ
Oct. 12th-2359Z 0 et. 14th. You can
find them on the SO-10m band CW,
SSB and RnY. Please include the
provided contact number on your
OSL. For a certificate, send OSL
and SASE/I RCs 10 Greaf Lakes
ARC, 2072-A Langley St. , Great
Lakes IL 60088 USA

OCT 19

DUNCAN V IL L E, TX Station
KC5SJX will be operated by the
South West Dallas County ARC , in
con junction with the Duncanville
Harv eslfest , 1300Z- 23002 .
Operation will be in the Novice 10m
phone and CW subbancl . FOl" a OSL
card , send a SL and SASE to
SWOCARC, P.O. Box 381023,
Duncanville TX 75116 USA

OCT 19-20

EDWARDS AIR FORCE BASE, CA
The MARS Base Support Team will
operate N6 SFV on ama teur
frequencies, 1400 UTC Oct. 19th
0200 UTC Oct . 20th, in conjunction
with the Edwards AFB Open House
and Air Show. Freq.: 7.265, 14.265,
21.365 t ORM , and 6m and 2m
SSB. aSL with SASE to WA6NKL,
Po. Box 874, Acton CA 93510.

BROWARD COUNTY, Fl The
Ho llywood A RC will o perate
WB4TON from the Broward County
Histo rica l Commission Pioneer
Days, in celebration of the 100th
Anniversary of the Florida East Coast
Railway in arcwarc County. The
station will operate 1300Z- 2 100Z
each day in the 40m, 20m. 15m
GenetaI phone and 28.400 MHz in the
Novic&'Tech band. For a certificate,
SASE to HARC, 720 N. 71st Ave.,
Hollywood FL 33024 USA

OCT 31-NOV 1

BREVARD , Ne The Transylvania
County ARC will operate station
KE4ZIS from Transylvania County
NC on Hallowe en . Hou rs of
operation will be 1900Z Oct. atst
0 100Z Nov. t s t . Freq .: 7 .237 ,
14.295, 2 1.365, 28.33 5 SSB, and
146 .52 FM simplex. For a certificate,
sen d a business-size or s-, 12"
SASE 10 T.CAR,C. , PO. Box 643,
Brevard NC 28712 USA. Weather
permitting, operation will be l rom the
uevu's Courthouse on the Blue
Ridge Pkwy. m

QRP
Continued f rom pcqe 63

I did one version of the Two-Fer

that everyone just hated. I real ly
don ' t know why-s-th e circu it
worked as it sho ul d- ou t that

project was a lizzie.
If you ' ve been followi ng th is

col umn for the last 10 yean; you

rnay haw noticed adeanh of receiv
ers. I'm TIlJ RF engineer. MJ IIIOSt of

the nx..c ivcrs I' ve designed sucked!

I'm working on it, so perhaps )'00 '11

see a simple superhet receiver one
of the-e days.

Antenna tuners have been a

prohlem. I can 't find a solid source

ofinc....pensive parts for a tuner. You

can get one ready-made hy t\-IFJ

cheaper than I co uld build one. It 's

one o f those projects sti ll on the

back burner.
To me, it seemed kinda silly to

build an amphfII.'T ina column ahout
low power co mmunications. But

there again. who knows? Perhaps

I'll come up with an amplifier that's

simple to build and set up.

~kN.. if not ;111. of rte PC boards

used in this column can !>till be~
taincd hu m FA R Circu its (l 8N 640

Field Court. Dundee IU-,()118). Write

to ucm and ask for a pm dtK.11i'il.ing.

An SASE \\ill speedup~ request

The coming new century

Low power ham radio is enjoying

seedy interest. I t' s easy to j ust plunk

oown yoor plasnc and walk home

with a complete r.tdio system. In 0IlC'

small box. you get built-in aruenna
tuners. DSP, and a zill ion other good

ies. In some cases, i f the operator

reeds to haw a mcropbooc connec

lor instalJed. be lYshe nu" fm soee
0IlC' else to install it.

QRP means low power ham ra

dio. II does not mean using decades

old circui ts. In fact , you' ll fi nd

plent y of n ncrcprocessors i n our

QR P gear. The QRP+ from l odex

Labs is a good example of what

you ' l l come up againsl in the QRP

field today.

D uring the next 10 years. we' ll

keep you informed as the latest and

greatest equipment comes along.

Right now. I 'm bu!>y tl)'ing to teach

mysclf68HC II assembly program

mingoWho knows? In a year or so,

you may sec a home-bre wed mi

cro..based QRP rig presented in th is

column. In the meantime, let's just

haw fun! m
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What's All This QRP Stuff?
Home-brew a QRP rig.

Ken Gledhill AA7PE
19503 Via de Arboles

Queeo Creek AZ 85242

"With only 5 watts, my SSB signals had reached Fiji with a
respectable 5 by 5."

1
1 was short ly utter midnight when I
finally soldered the last connection
to my home-brew multihand QRP

rig. The project had consumed many of
my evenings and weekends for most of
the past year. The recei ving portion of
the proj ect had been working for several
weeks: now was the moment of truth-s
l ime 10 try the rran..nutter.

The oscillosco pe showed thai my mice
was running 30 volts peak-to-peak <.k:fOSS

the 50-ohm dummy load. That figured 10

he just a hit ove r 2 watts of peak envelope
power (PEP) on 10 meters . lL was laic. so I
suspected that the higher hands would he
shut down. and a few minutes (If scanning
up and down 10 meters motioned my sus
picion . So ltclcph oncd and woke N7RSR,
a nearby ham friend. I knew he'd under
stand- he's as crazy as I am about such
things. We agreed to mccr on 2K.50() MHL
After a co uple of short calls I rec eived a
sleepy response: "Your frequency is prcuy
dose for an analog rig: '

The next day was Saturday. T here
were a number of sta tions up and down
the band, includi ng one from the Fij i
Islands. T here was a big pileup of

stateside sta tions trying to get through. I
fig ured that it was a long shot wi th only
5 walls ( In SSB. hu t I called anyway. I
missed him. He came back to a big sta
tion from Californ ia. I waited an d tried
again j ust as they sig ned off wi th eac h
other. T his lime I heard "Go ahead
AA7PE." I could n' t believe it! With
only 5 watts. my SSB signals had
reached Fij i with a respectable 5 by 5.

Usually CW transmincrs with output
power of 5 watts or less are classified as
QRP rigs. Ho we ver, SSB vo ice tran s
missions may be up to 10 watts PEP and
still be considered QRP. There arc really

no absolutes with these defin itions. but
these va lues seem to be wide ly accepted
among QRP enthusiasts . These power
leve ls are a maximum fur QRP, and it's

not uncommon to find QRP transmitters
that operate at considerably lower
power.

So why is 10 wat ts considered QRP
for SSB rigs whe n the QRP limit for CW
is o nly 5 watts? Consider fi rst a CW
transmitter. Assume that the key is up for
approxi mately half of the time and down
for the other half. Under these circum
stances, a 5 watt CW transmitter will
have an average o utput power of 2- 1/2
walls . The average output o f an SS B
transmitter depends 0 11 yo ur speec h pat
terns. but the average o utput power uf a
10 watt SSB transmi tter is usually fa irly
c10!>C to the same 2·112 walt value.

~ 'V" .- -
-

Ph oto A. The author 's QRP station. III the ("eIlln of the photo is a home-brew 5 walt SSH
transceiver that operates (Ill the 17 meter band.
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Signals "S, noise

Although the power radia ted from a 5
watt CW tran smitter is comparable to
that coming from a 10 wall SSB rig. the
ability o f the recei ving operator to in ter
pret the signal at the receiver is not the
same. The d ifference in intell igibility is
due to a couple of factors. The firs t is the
s ignal-to-no ise ratio (SN R), which is a
measure o f the degree to which a s ignal
stands out above the background noise.
If a signa l is received with a high SNR,
there is very litt le in terfe ring hack
ground noise and the message is readily
understood . Conversely. signals re
cci ved with a low SNR are buried in
no ise and diffi cult to interpret.

There arc a number of factors that af
fec t the SNR o f a received s igna l. One is
the bandwidth of the receiver. Some



"Put your money andyour time
up in the air. "

recei vers use the same band width for
both SSB and C W signals so there wi ll
be little di fference between the received
signal-to-noise ratio of a C W signal and
that o f an eq ually strong SSB signal.
However, if the receiver has a narrow
filter, a considerable improvement in the
CW signals results . For example, a 2 IDO
hertz SS B filter allows five times as
much noise power to pass through it as
does a 400 hertz CW filter. With the
lower noise power admi tted in to the re
ceiver, the ra tio of the s ignal power to
the noise power is improved. Looking at
the situation another way, a receiver us
ing a narrow CW filter can distinguish a
5 watt code s ignal with the same degree
o f clarity as a 25 walt signal passing
through a wider SSB filte r. This feat ure
underscores one of the key reasons that
C W is the mode o f preference when
operating QRP.

CW has a second intelligibi lity advan
rage over SSB transmissions, even when
received with a similar SNR. For a voice
message to be properly understood, it
must stand out above the background
noise enough for the listener to distin
guish the spoke n syllables and lin k them
into meaning ful words. To distinguis h
among similar-soundi ng spoken le tters
such as P, B, E and D, a phonet ic alpha
bet has been developed .

In contrast to spoken messages, C W
doesn' t require the listener to d ist inguish
among subtle d ifferences. The signal is
either on or it 's off; it's much easier for
the human car to copy the message in a
noisy env ironment.

S-meters

Most receivers arc designed so thai each
S-unit represents a fourfold difference in
the received signal power. That means that

the recei ved power from a signal register
ing S8 on a particular receiver's S-meter is
approximate ly four times that of one re
ceived with an S7 reading. Therefore, if
the signal from a 100 wall transmitter reg
isters S9 on a particular receiver's S-meter,
by reducing the output power to 10 watts
the Scmetcr reading would o nly drop to a
little over 57.

One evening I was involved in a pleas
ant 55 B contact on 17 meters with a ham
located a few hundred miles away. When
I mentioned I was on ly ru nning 5 wans
he was surprised by ho w well my s ignal
was doing (S7 ) and asked me to check

his signal for a test. His 100 watts tipped
my meter up to 59 during audio peaks.
When he reduced his transmitter power to
.so watts I could see no change in his 5
meter reading. He then reduced power
twice more, finally ending up at 10 watts.
His signal was still a solid S7 on my meter.

When operating QRP you' ll meet all
kinds. Shortly after maki ng the Fij i contact
I hooked up on 10 meters with a harn
about 500 mi les away. He said I was push
ing his Scmeter to a little over 59-but af
ter I explained that my rig was only
running at 2 watts. he revised my signal re
port to an 54. I often get better signal re
ports if I don't mention my power.

W hen the ionosphere is coopera ting ,
QRP rigs work j ust fi ne. But whe n the
sunspot numbers arc lo w it is not un
common to tune the entire 10 meter band
without hearing a s ing le station . In this
condi tion not even a ki lowatt will work.

Your a ntenna is c ritical

The better the antenna, the better your
signal, since a good antenna improves
born the received and transm itted signals.
Put yo ur money and time up in the air.

Operation on the lower frequencies is usu
ally rrcsr effective when vertically polarized
antennas are used. Higher frequency signals
do better WD..'Tl borizontally polarized. A
beam antenna can add ax much as two Sunits
to your signal strength.

Which band is best?

Ifyou're looking for reliable short-range
QRP contac ts, then 80 meters is a good
choice . C lubs should fi nd th is band ideal
for local on-the-air round -table discus
sions. Atmospheric noise can be a signifi
cant challenge on this band. Tbc daytime
range for an 80 meter QRP SSB rig is usu
ally up to 25 miles . At night contacts can
be made over longer distances, with
contacts up to 120 mi les not uncommon.

Long d istance QRP co ntacts are more
likely o n 40 meters-especiall y in the
evenings. T his is my favo rite C W band.

Voice is not allowed on 30 meters , so
this is an exce llent hand for C WoLong
range propagation on 30 meters is s imi
la r to thai o n 40 mete rs e xcept that

ionospheric skip seems to occur more
frequently. Noise and ahsorption are no
ticeahly less on this band than on the
lower frequency bands.

20 meters is a very popular band. It of
ten works well for QRP, as it did for me
when I connected with the Fiji station.

However, the populari ty of this band often
creates pileup conditions that favor the
high-power rigs. Successful QRP on this
band hinges on your skill and patience.

The higher HF bands of 17 ,1 5,1 2 and
10 meters arc great for QRP. I' ve had
many successful long-d istance QRP
co ntacts on these bands.

C lea n signals win

Although there are subbands reserved
for QRP o peration, most reduced-power
contac ts are made with stations that are
not operating QRP rigs . Indeed, many
hams don't really enjoy trying to pull a
weak s ignal out of the noise. However,
you can increase your success by mak
ing sure your signal is clean, with no
cl icks or chi rps . Listen to a recordi ng o f
your s ignal so you can hear what your
" fist" sounds like. O n SS B, while aud io
compression provides a bit more aver
age o utput power, I have fou nd that my
Q RP signal s seem to be more intelligible
to the recei ving operator when they arc
unprocessed .

The excitement of hearing yo ur
callsign breaking through the back
ground no ise as it returns from some dis
tant point o n the glo be is hard 10 explain
to the uninitiated . By learn ing to be an
effec tive Q RP operator you can beat the
odds more often, enhancing your enjoy
ment in ham radio 's most satisfying
challenge.
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Dependi ng on where you live.
stat ic electricity can be a serious
proble m. No rthe rn winters can
get ex tremely dry. and static can
huild up without your even real
izing it. You touch your radio. and
you feel .. . nothi ng. The radio.
though. receives a huge jolt and
stops working. Of cou rse. if the
static charge is big enou gh. you'll
feci it. hut it sometimes la kes
much less voltage discharge than
you can feel to do sig ni ficant
damage to electronic equipment.
That 's why it really IX1Ys to touch
something grounded before han

dling your gear in winte r.
Thunde rstorms can have the

sa me effec t. I' ve see n co mput
ers fail to boot up the day after
a storm , even tho ugh no obvi
ous ligh tning damage occurred .
Somet imes the mac h ine s will
start work ing again. without in
terven t ion. Appare nt ly, a sta tic
c harge has bu ilt up so me where.
and it e ve ntu ally di scharge s .
Of course . so me times there is
actual d amage. too.

O ver-power stress is j ust what
it so unds like: Too much po wer
is passed through a component.
heating it up and blowing it. In a
sense. it's a kind oftllermal stress.
the difference being that the heat 
ing is internal. rather than from
an external heat source .

Tbc usua l cause of o ver-power
stre ss is a shorted compo ne nt
pulling too much current throu gh
another o ne. I call this "over
power" rather than "over-current"
because current doesn' t te ll the
whole story; it 's the amo unt of
current at a pan icular voltage that
doe s the damage. So. over-power
stress is best thought of in watts.
not amps. That's why resisters.
for example. are rated in watts. A
II2 -wall re sistor could easily
stand 5 volt s nt50 1l1A (.05 amps).
hut 10 volts ar the same current
would put it at its absolute limit,
and you could expect it to fail in
a eben period of time .

Anot her cause o r overcurrcnr
failure is bad design. We like to
think ou r equipment is well-de
signed and will last a long time if
not hing unu sual occurs . Typ i
cally. that's true. but not al ways.
Sometimes what looks right o n
paper just doesn't cu t it in the real
world. Ir s not unusual for a spe
cific model 10 have a recurre nt

Within the category o f elect ri
cal stress. there are two kind s:
o ve r-vo lt age and over- power.
Over-voltage stress induces fail
ure in all kinds of pans by punch
ing microscopic holes in them!
Electrons being the energetic little
critters they are, they' ll try and
force their way through any kind
of harrier. Raise the voltage. o r
el ectromotive force (E MF), o f
those elec trons enough and they
can go right through tile substrates
and molecule-thin barriers de
signed [ 0 keep them where they
belon g . The resu lt is a short
ci rc uit inside a part.

Prime candidates for over-volt 
age stress failure are electro lytic
capacitors. tran si st ors. FETs ,
CMOS pan s. and integrated cir
cuits in ge neral . But what causes
the over-vol tage condition in the
first place?

vol tage regulator fai lures can
cause the supply 10 put too much
voltage into the wrong part of the
radio . This happens more o ften
than you might think, pan icularly
when a secondary 5·volt regula
tor shorts out. se nding the main
12-voll supply to a hunch o f lTL
gates or a microprocessor. Pool go
the parts. If you change them
without checking that regulator.
the new pan s suffer the sa me fate
almost as fast as you apply power.

issue. as the force has not been
transm itted to the board th rough
them . Cracks may he distributed
fa irly ra ndo mly over the PC
board. which is a big part o f the
reason the radio may be ruined.
At least ...... ith creeks resulting from
drops. there's usual ly a pattern.

Vibrat ion-induced damage is
somewhat different, A lthough the
board can, indeed. be cracked. it
often isn't. More like ly. the so l
de r joints themselves are affected.
and you can easily resoloer the m
(if you ca n find them!).

Mechanical stress affects more
than PC hoards. though. Switches.
controls and jac ks are particularly
subject to it. Pots get scratchy and
inte rmittent from be ing cc n
stantly turned back and forth. and
switches may start maki ng unre
liab le connections for the same
reason. So metimes co ntact cleaner
helps. sometimes it doesn't.

Electrical stress

"When in doubt,
reso/der. "

electrolytic caps and power tran
sistors. because their greater mass
exerts more force o n the board
whe n the unit hits the ground .
Sometimes the crac ks will be
qu ite obvious, while other times
you may need a magnifying glass
to see them. Now and then. the
component will break the foi l hut
not the hoard itself. maki ng it
even ha rder to find the tro uble .
Such breaks tend to I{MJk like co ld
solder joints. and almost always
occur on large connections. I' ve
ne ver seen them happen on little
trans istors , b ut I've run into
plenty o f them on power transis
tors and transformers. When in
doubt. resolder.

Do uble-sided and multilayer
boards use what are called "plated
th ro ugh" hol es. Essentially. the
walls of the hol es have copper

Your Tech Answer Man

Stre s s l

Mechanical stress

Michael J . Geier KB1UM
clo 73 MagaZine
70 Route 202 North
Peterborough NH 03458

It' s a concept with which we' ve
all become too familiar. as we at
tempt to cope with it in our dai ly
lives. Did you ever stop to co n
sider. rhcugh. that your electronic
equ ip me nt is also subject to
stress? Just as you can stand o nly
so much before you finally hreak
do wu. your radio gear will also
quit if the stress gets too high. In
fact. many equipment fai lures are
due to stress. This month. let's
take a look at the types o f elec
tronic stress and how it affects
various co mponents .

Electronic parts and assemblies
are adversely affected by three
primary kinds of stress: mec hani
cal. electrical and thermal.•

Most mechan ical stress occurs
whe n sudden force is applied to
the unit. In other words. if you
drop it. Or. pe rhaps, a mobilc ra- linings . This technique makes for
dio cou ld get broken after you r car so lid. trus tworthy connections
goes over a part icu larly violent between layers, bu t it has a few
bum p. Maybe you carry your H'I' drawbacks. The best-known one
in your back pocket. and you for- is that plated through holes make
get and sit on it. it very difficult to remove pans.

Dropping rigs usually results in Because solder sticks to the plat-
serious damage. The pan s most ing, you can count o n the holes'
affec ted are the PC boards and be ing filled with solde r. and you
anything made of glass. such as have to ge t thcm really hOI in or-
LCD panels. The poi nt of impact der to melt it all at one time. If
will be hi t es pecia lly hard. but you' re not succe ss ful at that.
othe r spots can get wrecked , too. you 'll damage the board. either by
In part icular, the comers of PC lifting and tearing the plating on
boards frequently crack or break o ne side (usually the component
off. With simple, single-sided or side, which is farthest from the
double-sided boards, you ca n o f- iron), or by pulli ng the plating
ten fix them with wire ju mpers. right out of the hole ! I' ve seen that
With mult ilayer boards. you're happen more than once. Although
most like ly a u! of luck. Portu- it can be d isa strous with multi-
nately, very little ham gear uses layer boards. double-sided boards
multilayer boards. but expect that usu ally survi ve this problem: you
to change as rad ios ge~ sm aller just have to be extra careful to
and smaller. The modern. 1.5- solder the co mponent lead on both
pound ca mcorder makes ex tcn- sides of the board .
sive use of boards up to six layers The result of sitting on an lIT
deep (! ! ). and fu ture HT s un- is pretty much the same: T he
doubtedly will. too . board and di splay get cracked.

Board cracks o ften occur in the o ften so bad ly you can't fix the
area of la rge r. heavier compo- rad io . T h is time , thou gh , the
ncrus, such as transformers. big la rger co mpo nent s a re n' t the
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"It worked every time, because It was
always the same problem!"

ut220 11w t:., '"n M InIIlII llaadbool by Dave Ingr2m
K4'[WJ.AlI of the rn.'<hl dirrK:nsions fen full range ofeasy to

build and ere..1 Msky wiR:i," $9.95
WGP81034 AU Aboul Cubiclll Quad Ank n_ by William
On- aOO Srw.1 CoMo -nr CIa.\sic" 011 Quad dlsign,lhlu}'.
(XJR§lIU<"tion. OfUlliolL New roed aJd maldling sysa:rns. New
daa. $11.9:'1
TAU 32W Pnlctiolt AaImIlOl ILandlnJl- 2nd edition by
Jce. Carr. Thi, 56G-pa~ book is .t treasure. Starts wiIh
fundamenlal•. ex plains propagation ofall kirnk, and provides a
tor1 ore.osyanIeInI~" S26.9S
AA4734 AIlRL Aaleft.... BouIo.. Besl ad 1TlOfIl highl)'
ltptkrl info on ........ furd:arneruk.. Ir'II1slttision Iin:s.
<bign. ant COR!IDUCtion at"'. .......as.m .w
WGP87 t01 AI About \fttiad Anlnl_ by W"dli;un Orr.
Compn.>heru.ive coverage ofamilleur communications. $11.95
WGP8~2 Beam Anll'llRII Handbl.1k by \\"tlliarn Orr and
Sluan Cowan. E~ you ru:d 10 know abwl rea.n
tbign. COIlSIIU<1ion. aOO~ $t 1.95
\VGP8'iU71 S"'i*. I...ow-Coot .....n "'*-_ M a.lio
..........., by Wdlliam Orr aOO Swan a-.n. L:lw..:ust.
1IlU1Ii-band anlel1naS; ine"P""'ive beams. ""invisible" anlenIlaS

fur harrr; in ·1'-.J~" I....'a lions. $11 .95
AR4661 ARRL'!i AnknllllS & lkhniQUl'!i rill' Low.-Iland
DXIng can be )OOl" tick! 10 Joo,o,-bilnd ~1CQ.'Ioi D:\.oo

GET THE ATV BUG~
>10 Watt pep
Transceiver
Only $499
Made in USA

AMATEUR TELEVISION

Custom de signed miller from
Synergy Microwave Corp. is

the heart of a
new high
performance
receiver.

Full Colo r
and sound

Snow free line of sight OX Is 90 muee . assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70Cm antenna, coax, 13.8 Vdc @

3 Amps, TV set and you're on the air - no computer
or other rad ios necessary, it's that easy!

TC70-10 has adjustable AF out (1 to ~1 Ow p.e.p.) and sync
stretcher 10 properly match AF Concepts 4 ·1 10 or Mirage
D1010N·ATV amps lor 100 Watts p.e.p. Specify 439.25, 434 .0,
427.25 or 426.25 MHz, 2nd xtal add $20. Hot GaAsfel downcon
verter varicap tunes whole 42Q-450 MHz band to your TV ch3.
Transmit and camera video moni1or output. 7 .5x7 .5x2 .7".

Transmitters sold only to licensed amateurs, lor legal purposes,
venneo in the latest ceubcok or send copy of new license.

Hams, call for our complete 10 pg. ATV catalog
Eve hin ou need for 400, 900 or 1200 MHz ATV.

Completely
Re-englneeredl

"" .. -- ,~~gn
incofpo.-.l~aeuotom _"am
Svnerl'l' Mictooo'..... Corp. b ...""'.
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,ile IU nKei......
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..fI~. 10 sse ..........

_....- , .,e• ......,.,.., «1ing
AXX. cireuil fr....~
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of RF power, you're going to have
to dissipate anywhere from 20 to
70 watts o r so of heat, too.

Heat-producing pans, such as
power transi stors and RF final
am plifier mod ules, are he at
sinked to a big piece of metal.
which is often the chassis o f the
radio itself. If the rig is properly
designed, mo st o f the heat will
flow into the metal and away from
the semiconducto r producing it.
As long as the whole set stays
unde r a cert ain te mpe ra ture ,
everything's fine, as no part gets
hOI enough 10 sustain damage .
B UI if the fan fail s, or you mount
the set in d irect sunligh t. watch
out for trouble . Some designs

aren't so well done. and the ra
dio s tend to o ve rhe at anyway.
Tiny Hls get ridiculously hot when
yoo transmit for long periods at 5
watts output or more. If the thing is
too hot to hold. j ust imagine what's
go ing on inside ! The heat may not
cause immed iate destruction of the
rig. but its lifetime is sure to be se
rioosly reduced.

Now that we ' ve covered the
basic stress guidelines . we '\I take
a look at ind ividual components
and examine the kinds of stress
to wh ich they're susceptible .. .
next time . Until the n . 73 d e
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problem, due to the design 's not
being thoroughly tested. I remem
ber one VCR model, back in my
service tech days, thai blew the
same trans istor over and over
again. Every t ime o ne wou ld
come in, we'd j ust go right to the
same part and replace it. It worked
every time, because it was always
the same problem! When manu
facture rs figure out they' ve got a
problem, they usually Iry 10 cor
rect it through an e ng ineering
change o rd er. o r ECO. th at
changes par ts o r proce d ure s.
That 's what service bulletins are
for. and many pieces of gear have
them. Some have whole books o f
them!

Thermal stress is overheating
from so me external source. The
source can be anything from a hoi
component a millimeter away, to
the sun in a hot car. Any way you
slice it , heat is t he e ne my o f
e1ectronics-period. Of course.
so me parts have to get hoi in nor

mal operation. Unlike in the tube
days, though, the heat is pret ty
much never a des irable or neces
sary cond ition. Still , not hing 's
one hundred percent efficient. and
so me heat will always be gener
ated. lf you try and make 50 watt s

Thermal stress
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Radio Direction Finding

Photo A. The "SllIJ T" tooted just likt' all the
other t" 'o-by-foIlH in tht' pile. In fact, it had bun
in I,reci.w'(r tha t same .\"1'01 a u'eek earlier wtien I
flicked i l up.
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HOMING IN
Joe Moell P.E. K00V
PO Box 2508
Fullerton. CA 92837

Dirty Tricks =Valuable
Training

W he n April WAllOPS an d I
discove red Iw O miles of power
line maintenan ce road running.
th rou gh the hill s he hind new
houses in east Yorba Linda, we
knew our searc h wa s over. We
were check ing out the area be
cause il was OUT tum to he hiders
for the monthly Fullerton Radio
Club (FRC ) hidden transm itter
hu nt. a long wit h To m and David
Curlee WB6UZZ and KE6IPY.
We call these e vents "f- hunts"
here in southern Ca lifo rn ia: in
some other places the y arc called
"foxhunts...

Tbe site we chose was len miles
due cast of thc hilltop where the
hunters would gat her to sta rt.
Over thc year s. FRC T-hunlcrs
have gotten so good at radio di
rection finding ,RDt-) that it could
he a sho rt hunt, unless we added
a few tw ists.

First we put up a -t-elcmcut
yagi. coa x. t rans mitter bo x and
battery on the roadside fen ce. It
would have been a functioni ng
hidde n T. except there was no fuse
in the 12-"011 power cord. Next
to this decoy was a sheer for the
hunters 10 s ign in and record their
odometer readings.

T he rea l s igna l on 140 .56 5
MHz at 8 P:'o.1 on hunt nigh t came
from a quarter-watt handic-talkjc
in a surplus mil itary ammunition
can that we concealed in the brush
about 60 feet away fro m the fake

NlJm~ 84 on y our F~dbtICk card

T. In acco rdance with the hunt
rules , any passenger car could be
driven to the site b)' going a fe w
miles east o f it into a new hous
ing deve lopment, then had; west
on the wilderness mad . We parked
our car on a street three quarte rs
o f a mile west o f the s ite, expect
ing to see hu nters trying to get
there hy that route .

Ti me is not a factor on the FRC
hunt. The team with lowest mile
age traveled wins. Nevertheless ,
a ll of the seven hunting learns
were d ose afte r a few minutes.
Three followed the s ignal to our
observat ion post and tried going

OUI a d irt road there . o nly to en
cou nter a locked gate a half mile
west of the T. Others parked at

anot her locked gate south of th e
s ite and hiked several hundred
feet north up a steep hill. Only one
te am ( W B6 DC C . W B6D C B .
KD 6HW D , an d KD6 ~1CM )

drove 10 il via the power line road.
which gave them high mileage at
that poi nt .

Every team stopped upon spot

ling the decoy. signed in on the
sheet. and called us on the fre
que ncy po sted the re . We to ld
them that if they believed that
they had found transmitter # 1.
they should next try to find a sec
ond transmitter we had hidden o n
a d ifferent frequency. The FRC
hunt normally has only one trans

mitter to find . hut all teams had
signed in with in a n hour and
forty-five minutes, so il .....asn't
hard to convince them to do some
more 'f-hunnng.

The Stud T

Transmitte r
#2 wa s o nl y
1.6 mil es away
atop a hill. hu t
it was no ordi
nary hidden T.
In a p i le o f
scrap lengths
of two-by-four
lu mbe r. one
piece wa s dif
ferent (Ph oto
A ). A micro
t ran smitr c r ,
baueric s an d

dipo le wires we re actually inside
the two-by-four. The wood shop
mag ic was courtesy of WB6UZZ.
He sliced il like a bagel and hol
lowed out the insides. Th en I fas 
tened the electronics in place with
hot glue [Photo 0 ).

Instead o f a tone generator.

this T had a very se ns itive m ike.
From our pinki ng spot. we could
easily hear the hunters approach
it. We ....e re not secre tly " bug 
ging" them, be cause they real
ized what was happening withi n
50 feet o f the T whe n the ir re
ceivers started sq ue aling ..... ith
audio fe edback. They were able
to zero in hy turning dow n th eir
re c ei ve r a u d io <IS t hey ap 
proached and the n ba ng ing on
th e tw o - by-Fours until t hey
found th e right one . Five teams
grabhe d it more o r le ss simu lta

neous ly and called us on the Ire
quency on a lill ie label next 10

the tiny m ike hol es in the hoard .
At that point, we announced

that no team had as ye t t rac ked
dow n the real transm itter th at
they had sta rted out to find . In a
sta mpede. almost all the te ams
headed off to try again . Appar
e ntly. they all dro ve back to the
po int s from whi ch t hey had
s ta rted w alking the fir st time .
The WB6DCC team , having di s
cove red the eastern route earlier,
added mu c h less mi leage tha n

the others . A s a re sult . th ey
e nded up a s winne r s . \I o s t

te ams pounced o n the re al T #1
and c hec ke d in within 15 min
utes , so the re was st ill plenty o f
t ime left for food. ta lk , and a
close exami nation o f the " S tud
T" a t a ne arby resta urant.

Most 'l-hunters like int r igue
and cunning. so they we re good
sports about the deception. Don
Le wi s KF6GQ wrote on E- mail
the day after. " We kne w that you
had pulled somethi ng tricky, hut
when I tried to sniff it out with
the rubber duck, all I got was a
stronger signal on the ot her side
o f the fence . When we came hack
(the thi rd time for us). l took the
j-cle ment be am and DFed it
down myself, instead o f watching
the others and checking in at the
deco y as I' d done the first timc .
Never. ne ver, never trust what you
sec others do! It was a very, very
good hunt because it was both fun
and frust rat tog."

Tom and I certa inly were not
the fi rst to camouflage a hidden
T or even to encase it in wood.
The Inte rne t RDF ma iling list has
had transmit te r-in-a- log sto ries
fro m Seattle . Washington , and
Melbourne. Au stralia. in the past
year. Th ere is no limit 10 clever
d i...guises. so experienced hunters
ha ve learned to a lways carry
along good on-foot RDF gear.

Deco ys arc unusual also. but
they arc not new to our hunts . Ken
Dick man WA6JQN was probabl y
the first to usc them here fifteen
years ago. They serve a valuable
pu rpose be cause they rcm ind
hunters to pay attention 10 their
equipment. T-h unting is an RDF
exercise. not an eye test. If hams
are go ing to convince the FCC
that we are good enough at it to
pro vi de e vide nce fo r jam me r
prosecution, we had bette r always
find the real tran smitting turkey
and never falsely accuse an inno
cent ham with a big beam next
door.

Helping ham s in the
heartland

T he fun and ca maraderie of
hidden transmitter hunt ing pays
off doubly when the RD F skills it
develops arc used for public ser
vice . Exam ples of th is can be
fo und in O maha, Nebraska. Ac 
cord ing to television engineer
Jo hn GebuhrWBOCMC .the Ak
Sat-Ben Amateur Radio Club has
encouraged T-hunting for many
years.

"O n our monthly foxnurns. we
just goout and have a good lime."
John says. " Usually they arc held
on the Sunday afternoon follow
ing the monthly club meet ing , but
we have also had Ihem in the
e ven ing hours , Som et imes we
have a picnic afte rwards. The fox
uses the radio cl ub's call and re
su lts a rc publ ished in the club
paper. hut the y are kind of a loose
in formal event.

" Most hiders usc the cl ub's fox
tran smitte r: ' W BOCMC coruin
ue s. " It's in a weatherproof con
tamer, battery powered. and will
run for s ix hours at o ne or 10
watts. It comes on for one m inute
an d then shuts up for three. We
stan the hunts from the Univer
s it)' o f x ebraska parking lot. The
fox has been in dumpsters, up in
trees-you name it. We' ve done



1'110((1 Il. WR6UZZ used o router 10 make
room f or the hidden r parts. 1111' two ·meler
transmitter is manui octured bv Agrelo
Engineering, 1145 Casa lvn Street,
Schenectady N Y 12303 (518) 38 / ·/057.

Let 's go browsing

2 meter radio 0 11 . One went over to
his car, got in. and the irucrfcrcncc
stopped abruptly,

To link ham and pol ice Ire

qucncies together. the pe rpetrator
had 10 set up his du al-band radio
in the re peat mode with the right
f req u en cie s , o ffset s a nd

subaudible tones o n both UH F
and VilE ··11 became obvjous thai
Ih is was de ttbe ra re ." says
WB0C~IC. "Most people who do
some th ing like this inad vertently

are apo loge tic when confronted.
Not so here. This fellow was ve ry
tight-lipped, wouldn't look any
body in the eye. and gave the im
pre ssion that he hadn 't thought
he ' d get caug ht. We identi f ied

himturned o ur info rmation o ver
to the authorities and haven't had

a recurrence.
"We mad e so me re al good

fr iend s w i t h th e Omah a 9 11
people as a result of this. The fol

lowing Saturday. several of us me t
with the 9 11 C hief of Communi
cat ions and the Assistant Douglas
County C ivil De fen se Director.
We got lots of thanks and an op

portunity to give the m a briefing on
the Amateur Au xiliary program.'

•

we re ta lk ing on t he
p ho ne , B ill no ti ced
that Oma ha Police De
partment rad io calls
were coming through
the 146 .94 repeater.
"A t first we thought
somebody had a stuc k
2 meter radio wit h the
mike o n top of a scan
ner: ' Bill says. "Later
we found out that po
l ice c ru ise r rad io s
were picking up hams tal king on
their channel at the same time."

lbc two Tthunters drove around
Omaha. for about a half hour with

OUI hearing the police on the 2
meter repeater input. Then, on a
hilltop west of Boys Town, John be
gan to pick up a fa int signal. He
decided to go to Elkhorn. about six
miles northwest of the city, where

there is an Air Force antenna farm.

It wasn't there, but the signal was
about 20 d B stronger end stm to the
northwest. " I think it's in f remont: '

John told Bill.
By Ihi s lime B ill ..... as in

Bellevue. on the othe r s ide of
Omah a. Jo hn conti nue d west
ward. "Trying to drive and hold a
three-element beam in a (I{) mi le
an-hour headw ind doesn't lend
itsel f well to precis ion ROE bUI
I could te ll that the bearing con
tinued to point right to ward Fre
mont ," he say s. ·'1was in ki nd of
strange te rritory, so I dec ided to
get a loc al ham to go with me. 1

called .\Iac -'IcCabe WB0IBV in
Fre mont He said he would 100'e
to help. I also called the Dodge

County Sheriff' s office 10 see if The ne w " Ho ming In" site on
th ey had a deputy 10 go along for the World W ide Web is a goo d
safety's sake. These d ays. o ne way In learn ho w to get your club
never knows what he may run into started in hidden transmitter hunt-
..... hen knocking o n doors. Ing. Bes ides answers 10 rne mo st

"The deputy got there be fore frequently asked q uest ions about
Mac and pulled up alongs ide my RDF, you wi ll find Wen link s and
car. He looked at the car. looked E-mail contacts to hunt groups in

at the be am Slicking OUI of the citie s and towns all across the
roof and then started to chuckle. country . Po int your browser to
I expla ined who I was and ..... hal hllp : /Imemb e r s .a ol .com l

was going on. .\l ac sho wed up homi ng inJ to check it Olll and then
and o ff we we nt.' lei me know about T. hunts in your

A few m inutes later. they pulled to wn . You can se nd E-mail to
into a parking 101 where the ~ignals Ho mingin @ao l.com or snail-mail

.....e re supcr-strong.Tbcy asked the 10 the addre ss at the beginning o f
workers there if anyone had left a th is column. FlJ
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" 'Your generals are being heard all
over Omaha. '"

the airc raft hand , we we re able 10
get pressure from the government
to ge t it fixed."

RDF services by Omaha hams
are not limited to A mareur Radio
bands. They have helped ot he r
local agencies as well . "Seven or
so years ago, I got a call fro m
Douglas Co unty Civi l Defen se
(C D ). which u ses a frequenc y
ncar 155 ~1I1z.·· says WBOC~!C.

' "111a l agency is responsible for
selli ng o ff s ire ns fo r to rnado
wa rn ings and such. Somebody
had been giving false calls on the
C D frequency. II had gone o n for
two nights and they figured there
was a good chance he'd he out

th at night. too.
"We got five teams out. Sure

e noug h, he ca me o n an d w e
t rac ked him to the D o ugl a s
County Annex bui lding . Ill um ed
oot to be a security guard who had
pick ed up a C D handie -talkie
from the charger. I called the CD
chief and the y sent the Sheriff out
there. II didn' t happen again."

found al l kinds o f technical prob
lems, spurious tra ns mitte rs and

such. Us u ally wh e n we fi nd
some body with a had trensnuuer.
it's fixed wi thin a week. There
was o nly one such incident that
we really had problems resolving.
and tha t was a major ind ustrial

co m pa ny and its R F he at in g
equipment at 13 .\Ulz. The trans
m iller had a free-running oscilla
tor w ith no frequency control
except one tuned circuit.

"T he litt le antenna they were
using to couple 10 kil owat ts into
the wo rk ha ppened 10 he 19
inches long. So guess .... he re the
worst harmonics were ! They were
gett ing into e \"Cry re pea ter in the
Omaha area and e ven into Fre
mont , 32 m iles away. They were

gett ing into our 122 and.uo .\ lH z
freque ncies, too, but nOI as bad.

Because they had a harmonic in

Always gets h is man

"John is really good at ROE "
says KE0 XQ. "There hasn't been
anything yet that he hasn' t been
able to find.- Th e most recent and
most serious mi ssion came o n
Apri l 3. 1996. As Bill and John

a few mileage hunts , bu t usually
the first team 10 locate it wins and
get s to hid e the fo x the ne xt
month.

'·1drive a T-top an d use a 3-el
ement beam on a wood pol e that
sticks up into the air. We had one
guy some ye ars ago who had a
Doppler and was pret ty good with
it. but most of the guys now are
using hand ie-talkies and beams.

In fact. some of the m just use
handie-talk ies and body shield
ing. The boundary is pre tty broad.
includ in g mo s t o f D ou g la s
County ,., d over to Pouawauamie
County in Iowa . Sometimes the
hider will put the fox alon g the
Mis souri riverbank, and the big
Irick becomes trying to figure out
whic h s ide of the rive r the thi ng. ..
IS on.

Nebraskas A R R L S ectio n
Manager Bill.\k CoJlum KE0XQ
is another regular hunter. l ie and
\VB 0 CM C havc used their T
hu nting skills severa l times over
the years to track repeater jam
me rs and bootleggers. "Some of
the bootleggers that ...ve've trac ked
down e ....entually turned into good
ha ms: ' Bill says.

"We keep on top o f it: ' John
adds. " When turkeys pop up. we

find them . they know they have
been identified and we j ust don' t
have the problem again. For ex
ample. about a year and a half ago
in the dead of winte r, somebod y

would come o n at 2 AM every
morning and get on the autopatch.
d ial up nu mbers and ne ver give a
callsign. Bill and I nailed him and
the problem we nt away."

Of course, not all interference

is deliberate. Sometimes it's the
result o f a technical problem. Ac
co rding 10 Jo hn, " One d ay we
started he aring m ilita ry voices
ove r o ne of our re pe at e rs . I
quickly de termined that the sig
nal on our input was coming from
Offutt Ai r f orce Base and called
Communicat ions out there. I to ld
the m, ' Your generals are heing
heard all ove r- O maha. ' In an hour
rhe interference was gone : '

The Amateur Au xiliary to the
FCC has been a success story in
easte rn Nebraska. John says, " Be

fore the FCC's mo nitoring station
at Grand Islan d closed, I would
so meti mes get a call f rom

Rebecca out th ere a skin g the
hams 10 check something out. We



"An Al\l A report showed that doctors live an
average of 58 years, while the rest of us manage
to live an average of 75 years,"

rhar with FM , !\FM, s low-scan,
and sideband. But so far we're
sadly bch ind whcn it comes to
d igital vu ice system.. using. data
compat:t ing algorithms.

I'm readi ng c \'er)' club news
le tte r I get, hiking for an y signs
o f hams dning anything more
than ha ving fun with a hobby. I
see no signs. Th ....s why I get so
ncrvou.. and critical when I read
ahout the A HRL gell ing pus hy
with the ~CC ove r one th ing af·
te r the other. It ju"t doesn't pay
10 gi\c the 1:Il.)<, s a hut foot. &!I

and missed college. lie went to
New York ~1i litary Academy
and from there into the Army as
an officer. That got hi m into
av iation with the Army Air
Corps. But he always felt the
lack of a co llege degree, even
when he was bu sy stan ing new
airlines. lie stun ed three o f "ern.
including the first trans-Atlantic
a irli ne,

In j ust a few weeks of reading
you can become an expert on al
1110st any a..peer of electronics.
B UI , like exerci se III bu ild
st re ngth. you do haw to tackle
the jon consclcnuousty.

I keep bringing up health be
cause you're not goi ng 10 he
able to do muc h if you' re head
ing. for a heart a ttack o r cancer,
like over half of your friends.
T hat road is fo r the ig norant.
Ditto all o f the c hronic ill
nesses. inc lud ing d iabetes ,
arthrit is , and so o n.

You can gi \C me a hand with
this. Every time you buy an elec
tronics o r radio book. please
read il carefull y and thcn send
me a book report for poss ible
publication in 73. If it 's a ba d
hoo k, the re view will he lp spur
the publishers 10 do bette r. If it's
a good review. I want hi know so
I can read the took . and so do
the other 7.l readers It 'll also
help sell a hunch of hl. ll.lks, and
that too wi ll encourage the pub
lishers to do better and stop pub
lishing ju nk and text book-type
bori ng stuff.

Amateu r radio can once again
be worth its sa lt if I can ge t you
to take advantage of the many
opportunit ies for pioneering . But
10 do that you have ttl start by
learn ing all you ca n. Will it be a
ha m who de velops and pioneers
digital communrcattons? Wc did

learn . Experience ha.. taught me
the long, hard . expens ive way,
that you can lea rn mOTe with a
good boo k in a few ho ur.. than
you can in college in a few
weeks. You don't ha"e 10 go to a
c1a~<, to learn aoout radio and
elet'tronics , all you need 10 do is
read some hooks and you'll s{xm
know more than most o f thc
tcachcrs. We ' re so hra inwashed
tha t few people ever evc n think
10 q uestion thc value of college.
f\ ly folks never di d. fl eck, my
father came alo ng at \VWI time

"Reading books, such as those that are on my
' books you' re crazy if you don' t read' list, can
help extend your li fe on to 100 or so ."

A friend called. when he
mentioned having been s ick, I
na turally suggested he get some
boo ks on health and ta ke some
responsibility for his bod y. He
said he didn 't hav e an y lime to
read. I don't e ither, hut knowing
how important it is to my goal s
in life (like living as long as I
can so I can accomp lish my
ot her goals) , I make the time .

Books, such as those that arc
on my $5 "hooks you' re crazy if
you don't read" list, can help ex
tend your life on to 100 o r so,
For me that's another 25 years to
learn and teach.

Like most other people, I was
inculcated h}' o ur school system
to believed that school and col
lege were the main ways to

So if there arc aliens visi tin g
us, why aren't they open about
saying heno'' I suspect iI'S be
cause they arc on scient ific ex
peditions, not mil itary, and
they' ve been do ing this for a
long time- possibly for Ihou
sands o f years, I don 't think
you'll di sagree with me that we
have not progressed socially 10
the point that it 's ..a fe to me ss
wi th u... The hints of their tech
nology tell us that our visitors
arc far ahead of us. so what pos
s ible be ne fit would it he for
them to do more than unobuu
stvely observe us '? If we could
go back and visi t Earth the way
it was a million years ago, would
we land and say. "Take me to
your leaderT

Well , you 're mtcrc.. ted tn

communtcunon. Our visi tors
are n't us ing radio , which makes
se nse to me , so how arc they
co mmumcanng?

l Haven 'I Got Time

watching hall games and drink 
ing be er.

for ep ilepsy which one dete r
mined doctor has kept going at
John s Hopkins Hospital. hut
which othe rwise wou ld ha ve
been los t. I keep findi ng out
about more and more buried
medicalt rea sures like these. BUI
then the med ical industry is in
the hands of a few pharmaceuti
cal companies. the music indus
try is totally under control o f
seven international music com
pan ies, and so tr goes. with us
paying the tah while we sit here

whic h arc treated as hostile by
your body j ust by chec kin g your
pulse several rimes after eati ng .
Well , gel the hook.

Yes. I'm sell ing my list ofrec- I see where the Pentagon has
o mmendcd hooks for $5. If I managed to produce a five
were selling the books, it would pound hook ..... huewashing the
he a free ca ta log. But the list is " Roswel l incident" o f almost 50
Ihe result o f a lifetime o f readi ng years ago . Ne ws llash : It still
and the revenue from it goes for was a ....'carhcr balloon. Sure . But
photocopy ing, fold ing, assem- if you've read anything about it
bring. addressing and mailing it, or seen any of the several expose
plus money 10 buy more books. TV shows on the subject you' Il
So far this month I' ve bought 17 k th Pl · .'no w e en agon IS agam
more books, most o f them on the handing out baloney.
recommendation o f readers as Oh. I agree there are a lot o f
hooks I really ouem 10 read,e crackpots involved wit h UFOs.

Gcning hack 10 atlcrgles. a rc - But then . there are a lot of crack.
cent TV documentary introduce d pots involved with any thing ar
me to Dr. Doris Rapp. who e x- guable. In general . crackpots are
plaincd that many o f the hchav- people who have not bothered to
ior problems kids have stem do their homework , but have no t
from allerg ies. Like hypcractiv- let that interfere ith them h .• I ," . .. WI avmguy. anent ion deficit disorder, strongly held opinions, Or, on a
dy slexia, JXXu grades, fa tigue , more practicallevel. a crackpot is
personality changes, poor con - someone who strongly disagrees
ccntranon. depression. and <'0 .. ith • bi 1

,.'1 you on some su jec ,
on. I probably should put he r whether you have any real basts
hook, The Impossible Child,

for your beliefs or not.
lo ll'. $ I I, ISBN O-% 16318- 1-3, Is Stricter, who wrote Com-
on my list , particularly for par-

11/IIIIion, and more recently, Break
ems-though people o f all ages
can have these same reactions to Ihmllgh , a crackpot? His story of
alle rgens . his man)' contacts with the alie n

' Iy hay fever hit IXli long after visitors is fascinating and makes
childh ood immuniza tion shots. I sense. Are tbe millions of people
had the usual scratch te ..ts. where I who have reponed seeing UFOs
was found allergic to dogs and all crackpots? How about the

f food h h thou sands of contactces with sto-cats, a ew , ('II. s sue as c eesc,
trees, gra..scs, and most pollens. ries s imilar to Strieber's'?
Dr. Coca's hook explains that the A reader says he 's been able
SITJ.lch leSI mis~s many allergens 10 photograph L:FOs reliably by
and that the pulse test is much using a hu ildi ng or something to
more rel iable. I" s also (lflC heck of hkO(,:k out the sun so he could
a 101 casie r and cheaper. Wh ich take piclures of the sun's corona.
prohalJly e"plai ns why few doc· He says the L:FOs arc comi ng
tors arc awa re of the test. cven and goi ng from the di rection of
though it's hee n around for over the sun and thus aren ' t easi ly
40 years. seen. He described IS di fferent

Apropos that. I' ve already ty pes of UFOs he spoiled in just
me ntionel! the incxpcnsi"e cure a two-day vigil.
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most of these things. urd that the
results C~U l he all kinds Ill' lingering
illnesses.

On the hright side. the book
explains ho w simple it is to find
out what you are allergic to so
you "an avoid that allergen . It 's
merely a mailer o f cou mlng your
pulse Tille after eating or ex po
sure 10 different substances.
With foods . you can isolate



EASTERN UNITED STATES TO:

Occas ional ox to various ar
eas o f the world should be pos
siblc between sunset and sunrise
when Q RN levels permit on Good
(G) days (sec ca lendar) , and also
short-skip during hours of dark
ness to 1.500 miles o r mo re.

PI""", ''' ' · 274-7J7 ,I , )f I>OJ -Y! 4 "" ~ . t 'AX
f>(),1-n4-~I> I , . o r ..... ,..lIer form (In pag~ 88
f"r ,...u..-nn,l inl6rmati,..,

160 meters

casr should peak unt il m idnight.
and afte r midnight to othe r areas.
Daylight short-skip o f about 500
miles will be po ssible . and night
time short-ski p to 1,5(X) mi les or
more will be ava ilable .

80 meters

Fo llowing the usual sum mer
time s lump, this band o ught to

begin 10 come alive aga in during
the hours of darkness when QRK
perm its. Try the days marked (0)

on the calendar for best results .
OX toward the eas t until mid
night . and 10 o ther a reas afte r
wards unt il daw n. Shan -skip 10

1.500 miles will preva il when the
band is quie t. WIXU. Fa

OCTOBER 1996
SUN MON TUE WED THU FRI SAT

1 G 2 G 3 G-F 4 F 5 F

6 F-P 7 F-P 8 P 9 P 10 VP 11P 12 P-F

13 F-P 14 P 15 P 16 P-F 17F 18 F-G 19 G-F

20 F 21 F-P 22 P-VP 23 VP-P 24 P 25 P-F 26F

27F 28 F-P 29 F-P 30 P 31 P

o x to Afr ic a and Larin
America o n the Good days pos
sible. with short-skip out to about
1.000 m iles or so in the U.S.

20 meters

30-40 meters

Generally Poor. except for oc 
casional transequatorial propaga
t ion with F2 openings on the best
d ay s-mo st li kely Sout h a nd
Cent ra l America.

10·12 meters

Hea ve n knows, the re mig ht
even be an active ionosphere ! It
sure iv about lime ! w hatever hap

pens. it ....o nt be doc ile and calm.
Maybe there will he a stock mar
ket c rash ... it' s the r ight month.

When solar nux is very low. as
it has been for months. an iono
sphere storm could be a boon and
kick the nux up where we 'dlikc to
see it ... at least fo r a few days.
When fl ux is high. as at the real of
a cycle. an ionosphere storm oflen
results in too high a n ux value and
poor condi tion...Therefore. I'll sug
gest Ihat the days marked P or VP
o n the cha rt could. in fact. he very
gooddays for pr op agation. so keep
those receivers tuned to the higher
IIF bands and hope.Also, keep your
emergency gear ready for anything!

Your best band for OX open
ings around the world from dawn
to dark , an d o pe ning s to t he
Sout hern Hemisphe re after dark
in evening hours . You can expect
excellent short -skip d uring the
daytime to 2.500 miles o r so.

15·17 meters

Code Tapes
1J1U5 I;m...;. ~ ..pm "'odr tlopc' Thio;

l ~ t io. . ... llII.o )1'" tM..,..~:'t>..........
10 IQ11h:r, ar:o.I no.u--..""Y ......1Wlion
~~1Il1f'lrtt 'n th pra..1JIr "W'f)'''''' "I the ";!y.
S695
n Tllll T'" Slio:klo:r ~ "'pm ,~>de 1101'" -11';,",
the pr....l .. " laJ"' Inr ~~,.... wha ,urv j",:d the S
")'lin laJl.' and it ;.. a1", the laJ"' h.. 1he S....'.."
lPJ T",,:t_:ian I~ II i'~...rone
,,>lid Io....."l ((lIko_l1l:lra.'U>."","'. 13"ron
ar:o.I >f'&(!ll. S "'JUI St>_~

1JTIl R.i. R~.oL« lJ ..pm....Cnde
til....... apan a a ""'" 13+ wpm .., )OIl '1I .....
.....dIl ;II ......., "h:'n )"0 ";1"''''11 in front ...r 3
S1cd y <')1.-.1 "oI U1llL.:r c. arninl.-r .... Il' >Wb
"""",ling }" Il 1~:lIlI' lant '"'h'" ,.,..r at ,..,I y 13 P'T,
Sf, ,95
73T.!l.) l' ...~._ 21l+"l"" f1u'~ eo"

These bands ought 10 be oren for 1he tr.I ,-~ Iicm~. We ...-nd '"' <nit

for DX from ju st before sunse l lo .--... :~Il I'<-..,Sh,'6
73T"..5 \IimJ~ 25+ "p.. f1dr tlopc'

j ust after sunrise. S igna ls from the "",,,'- -'
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reponed spot of the ne ..... cycle
was just a fluke ... a Chimera ...
an appa ri t io n. Frank ly. I don ' t
th ink. so . It was real enough and
was . in fact . the harbi nger o f
Cycle ::!J , I believe.

As propagation goes. October
could be an (lIIf lll month; e ither
wonde rfu lly aw fu l or a w fully
wonderful. I predic t tha t the day s
surrounding the 10th and the 23rd
wiII sho..... some remarkable and
cx tensi ve geo ph ysic al di s tur
bances: possible hurricanes . \"01

canic e rupt ions. and eart hquakes.

GMT: 00 02 " 06 06 " " .. te re 20 ea
ALASKA 20 20

ARGENTINA rs ts rs ts rs
AUSTRALIA " 20 20 te 15
CANAL ZONE 20 " " " " 20 ts 15 15 15 20

ENGLAND " "
., 20 20 20 20

HAWAII 20 ., ., 20 20 rs
INDIA 20 20

JAPAN 20 20

MEXICO "
.,

" " 20 ts 15 ts ts
PHILIPPINES 20 20

PUERTO RICO ., e ., ., 20 ts ts rs ts
SOUTH AFR ICA ' 5 rs rs
U.S_S_A. 20 20
WEsn:CjA T eo 00 e ., ., 20 20 20

ALASKA 20 20 ts
ARGENTINA is ts ts
AlJSTRAUA rs 20 ., 20 20 ts
CANAL ZONE 20 20 .. ., e .. ts ts ts 20

ENGLAND .. " 20 20 20 20

HAWAII ts 20 20 20 .. .. " ts
INDtA 20 20

JAPAN 20 20

MEXICO 20 20 .. .. .. .. ts 15 ts 20

PHILIPPINES 20 20

PUERTO RICO 20 20 .. .. .. .. ts rs rs 20

SOUTH AFRICA ts " 20

U_S SR 20 20

ALASKA 20 20 20 .. .. ., .. rs
ARGENTINA ts 20 .. .. .. " rs
AUSTRALIA is 20 20 " '"CANAL ZONE 20 20 20 20 20 20 ts
ENGLAND 20 20

HAWAII is 20 20 .. .. .. .. ts
'NOOA 20 20

JAPAN 20 20 20 ., .. ., 20 20

MEXICO 20 20 20 20 20 te
PHILIPPINES is " 20

PUERTO RICO 20 20 20 20 20 20 ts
SOUTH AFRICA ts ts
U_S.S.R. 20

EAST CQAST eo ., .. .. .. .. 20 20 20

Jim Gra y W1XU
210 Chateau Circte
Payson AZ 85541

Special Forecast

CENTRAL UNITED STATES TO:
,

Cycle ::! 1 bonomcd out in De
ccmber 1986. and it now looks
like Cyclc ::!::! w ill bottom out
around December 1996 ... j ust 10
yea rs late r. Yes , I had pred icted
an ea rl ie r (May) suns pot mi ni 
mum. but O ld Sol is hanging in
the re with depressingly low flux
values [around 70) w hich refuse

10 climb our o f the basement. The
pundi ts arc now saying that the



"R2_ see ifyou can lock down that stabilizer."

----'1k.o.Bm _
You say you're having trouble with that

preamp...

In Frank B rumbaug h's

"Auto matic Voltag e Con
troller" August 73, look at
the fi rs t li ne of the third
co l um n of page 46 . T he

R5 tha t ' s there sho uld be
an R2,

The schematic o n page 46
wax missing the visual for
C I , Here it is:

V+ (to equipment)

V+ (in from supply)

RS
1K

C1

---- - - Stale- Zip - - Country - _

Radio Bookshop
ORDER FORM

k2;-o--+_ ----<

+

I I
~shiPP ing : All orders add $5.00 handling "plus I
I SO H• Ithere is an additional at cost shipping Charge '::==~

ladded 10 all foreign orders. We ship UPS where TOTAL S
possible, please give us street addre ss,

\Make checks payable to "Ba oto Bookshop." I
[Forelqn Orders: Chose one o surface shipping 0 air shipping I
I(Surface delivery may take 2-3 months.] I
I
"Note: The actualloreign shipping costs will be additional 10 Ihe I
regular shipping and handhng fees.

iName - Phone :

!"ddress 1

ICity I
I $1 0 minimum for credit card orders I
ITotal Paid S C CheckIMoney Order D AMEX O MC ovisAI
ICard # Expires I

I I
ISignature Date I

~~~~Phone : 603·924·0058, 800-274-7373, FAX 603·924·86 13 J

I :RiDo Bookshop, Dept. 396, 70 Route 202 N, Pe\ertJOrot.91 NH 03458 I

I 0 YES, send me 12 issues of 73 at the low rate of I
I $24,97 (save 47% over the cover price), Canada add $7 I
I plus $1.40 GST; Foreign add $19 surtace; $42 ai rmail. IL ~

I,·", "'"1'''''''' loy """ll< k, ",.•~ La. AD P'Y""--"'.' h: in us ftnlo. u ~ --u b dLil""') l
~"""'" ....,..., "'<:lwF uu~--(!1<1'5"-""" ........"' ..., .J I
I ITEM rrrtz QTY PAle TOTAL]

I I

c

b

e

In KB4ZCG's August ur
tid e, "Simple Cry sta l Act iv
ity Tester:' the R5 0k ohm
potentiometer in the parts list
sho uld read. "RS IUk ohm
potentiometer."

NASAl\IOOIK.'dAmcrica
hy RcnC. The proposition that the
Apollo n ights were all faked and
l"ASA rever gO( anyone 10 the rrllon

is patcntly riJiI.:ulous, I'm still wai t
ingtu bcar fr om anyone wbohas read
thts hook and still believes the moon
I:ulllings weren' t the higgCSl boax in
hht{'ry.Rene ha.\done hishomework
tbxoughly erdcres 30damed good
rc.-r;ons why be thinh we' \ 'C allbeen
l icd IO. 176p,fW~ x 11. 00000 NA S25

from Radio Bookshop.

NTE123
(from the bottom)

It could happen to
anybody...The June tahlc of contents erro

neou sl y credit ed Pe te Ke mp
KZ IZ\ article 'The BEARS I lum
the Fm:" 10 ~ti l..c Bryn~ WBSVGE.

VA GOT IT ALL IlJROI-l& ,f RED- - YOU CAN MAI<f. A
'2 i"\~"T1OR 6ROU\.lD PlA\.lE O UT OF IlJ'RE COAT
'tJ.f:\\-K:£R'S I 5 0 , t-l.Oi A '1.0 ME\ER BEA.!V'I ~

88 73 Amateur Radio Today · October 1996,

T he Book List toy Wayne
Green. This is a list of 83 hooks
that I say you arc absolut ely crazy

if you don' read. And 11Ime of't his
"l do n'! have lime 10read" crapolu,

Thesebt..lks are the f-es t 1:'O.11..S I've
found in a .....ho le bunch of fields.
Many were recommended by read
ers a.... being top notch. It 's lime to
become educated on health mat

tc rs. (HIT schoo l system. our- corrupt

government. history. science . com
munlcnung with plants and ani
mals, ch ild dev e lop men t. the
occult, and SCI on. Order HI. S5

from Radio Book sbop.

o

BEAR-Iy There

Before you spend another
weekend trying 10 lind out
what went wrong with that
preamp circuit Ihal you con
strutted accordin g ( 0 Roland
Burgan KRXXI 's an k le (Au
gust 73). take a look at the
pinout d iagram thai was inad
vertently omitted from the
schemat ic:
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Get time &
• eq....,."

"""'.without buying multi-
band hf rcvr. Hear Geo
Alerts for condjtions er
IecIing radio propaga
bon. Very sensitrve and
selective crystal eontrolIed sllperhet dedicated to listen
ing to WWV on 10 000 MHz. Perfonnance rivals the most
expensive receivers.
• RWWV Rcvr kd, PCB onty $59
• RWWV Rcvr kd with eab!. spkr. & 12Vdc adapter $89
o RWWV Rcvr wiredllested in eabt with spl<r &

adapter _ $129

Access all your favorite closed repeat
ers with 1"0-5 CTCSS EncodertDecoder

Encodes an standard sub
audible tones wrth crystal ac
curacy and convenient DIP
sWllch selection. C~re

hensive manual also show!l
how you can set up a front
panel SWItch 10 select be
tween tones for several re
peaters , Receiver decoder
can be used to mute reoeive audio and is optimized lor
inslallalion in repeaters to provide closed eccess High
pass. finer gelS rid of annoying buzz in rece;.-er.
. T0-5 CTCSS EncooerlOecoder Kd only $39
oTO_5 CTCSS EneoderlDeeoder Wlred/lested , ,.. $5!l

SUBAUDIBLE TONE
ENCODER/DECODER

Excellen l O.15j.1V l en
. ltiYlty provides good
,eception even at dps
lances of 70 miles Of

mere with suitable an
tenna No comparison
with ordinary consumer

'adios or scanners l Automatic mod" provides , torm
walch. alert ing you by unmuttng receiver and providlOg " n
output 10 trip remote equipment when an alert tone is
broadcalt.

Essential for aifports, police and fire departments.
CAP, broadcast stations. state and local eme"ilency man
age rs. amateur repeaters - anyone needing a professional
quality receiver. Because of rts reasonable price. it is also
Ilandy lor bik~, hikers. boaters. hunters. fanners - any
DOe who needs up-to-date wealhef info and emergency
wa,nings. even from distanl stations

Small enough for emergency or portable use, d can be
powered from a sma119-12V battery when needed Crys·
l al controlled for accuracy : an 7 chann.l. provIded
(162.40 to 162,55).

You can buy just l!le receiver pcb module WI kA: form or
buy the kd wrIh an attractrve metal cabinet. AC power
supply , and bllin-in speaker It 1$ also available factory
wired and tested,
. RWX Rcvr kil . PCB only " $79
.RWX Rcyr kit with cebt. 19k' , & 12Vdc adapter ._ $99
. RWX Rcvr wiredJlesled in cab! with spkr & adptr $139

~~ Our n_ RWX Is. ve7 sensitive and
'7't-"'" seJe.ctive HamtTOnics g!ilde nrceiver to

monitor critical weather and .-mergency broad
casts from NOAAlNWS or Environment Canada.

, "'; . " l!! '~

Join the fun. Get ,trtklng
1m'g<M direetty from 1M
_U,.r ut.nitesl A
very sensitive wideband 1m
receiver optimi zed for

...-caption of NOAA APT and Ruu lan Ru..lan
Meteor' _ather fax mages on the 137 MHz band.
Covers a~ me a.a!elite channels SeaMef circuit .nd
recorder control arlow you to automatically search for
and tape signals as satelldes pass overhead , even wl1ile
away from home ,
• Rt39Recei_KiI lellAH t159
• RU9 RIlliul 1[;11IritII_.. 11Vdc """ I<iaIpur tll9
• RUI a..;_ WiNoI iII ... wilJl nVdc"'. U 19
• 11,,-,,,,,1 PC Oemedall to' ' N nI, '" ....in, S,,","'" _ UU
oTum"j le A~len... t 119
• W••tho. S01.Ilil. lIondboDk _.._ ._._...._ .. ._._ _.120

Go on 8 ham u.tellite adventure! Add en
other band for the next contest. Thrill in the
excitement of bUilding your own gear. and
save a bundle.

No need to spend
th ousand s on new
transceivers fo r
each band!

• Convert vtIf and uhf signals tolfrom 10M.
• Even if you don·t have a 10M rig, you can pick up very
good used xmlrs & rcvrs for next to nothing.
• Receiving converters (shown above) ava.able for
vllrious segments Dl6M. 2M, 220. and 432 MHz.
• Kits from $-49, ""redIlested unds ooty 599.

o Xmitling eonverter1l (at
left) lor 2M, 432 MHz.
• Kitl only $89 vhf or
$99 uhf.
• Power amplrfiers up to

5<NV """"'

l.NG"i I G"As FET PREAMPS
STlUONLY$591

• Make you- friends sick with
envyl Work stabons they don'
even know are there,
. lnstall one at the antenna and
overcome coax losses.
• Available kx 28-3Q. 4&-56, 137-J52. J52-J72, 2J0-23O,
4Q0.470, and 8OG-960 MHz band$.

lNW"i ) ECONOMY PREAMPS
ONLY $29 kit, $44 wlredJte,ted

• Miniature MOS FET Preamp
• Solder tenninals allow easy

eonne<:tion irlWe rad ios.
• AvailabJekx2~35, 35-55, ~90, ~J20. J~150.

150-200. 2OG-270, and 400-500 MHz bands

A m icroproces.or-eontrolled I1lpeat... wllh full auto
pareh and m.ny yers.lil. dim' control tutu," al
Ina thlIn you might pay for • b.s...-bonea repAtw or
controner alonel

Kit s fj/I only $J095
w &t still only $1295
1<1 ... 101- 11', 1tlln '11 4~ Moll
IODU " _ ...... _1

Dig ital Voice Recorder Option only $100.
Great for voice 10 or making dub announcements,
REP-200c Economy Repeater. VOoce 10. no dlmf or
aulo9alch. ... Kit on ly $795, w&t $1195.
REP-200N Repealer. No controller so you can use your
own, ,.......,....... ,....... ,....... Klt only $695, w&t $995.

You'll KICK Yourself TRANSMITTING AND
If You Build a Repeater RECEIVING CONVERTERS

Without Checking Out Our Catalog First!

Hamtronics has the world's most
complete line of repeater controllers, cw
and voice Id boards , dtmf controllers,
autopatches, etcss boards, exciter, pa,
and receiver modules. Here's a sampl• .••

CWID. Tradrtional diode matrix, pennits field changes:
usewrthCOR-3 " kllonly$59

~i!t'l CWID-2. Miniature cwid board,

~ ~:.~.~.~~.~.I.~~1y~~I~OS79b~~.
OVR.1. Add real &lJe edllo yotM' repeater , Records~
own voice up 10 :ro seconds, Use for voice id or 10 play
d Ub announcements , __S59/kit. $99 wit

COR.3. Inexpensive, flexible COR modu~ WIth timers .
courtesy beep , audio mixer .._ , k it only $49

COR..... CompIele COR and CWI0 aI on one board.
low power CMOS logic. tmefs. courtesy beep. 2nd rcvr
input. id in epl'om ,..,..•. only $ 99J1lit, $1 4 ' wit

COR~. MICfoprocessor controller with all the bells &
whistlesl Full aulopateh, reVelSe "p, phOfle remote
control , lots of dtmf control functions . all Ofl one board,
as used in REP·lOO Repeater., _. $379 wft

COR... COR 1Jmefs, courtesy beep.
voice id Like COR & OVR-1 on one
board! Record your own voice up to
20 seconds. Low power CMOS, non
volatile I'I'Iemory,
.............. kitonly$99.wltonly $1.!l. II, ,

AP-3. Repeat&r auiopatdl. reverse autop<ItCh. phone
line remote control. Use WIth TD-2, ,klt $89

TO.2. Four-digtit DTMF cecccerrccntrouer. Five latching
on-off functions, toll call restrictor. , , k it $79

~ TI).4. DTMf controllef as . lJoo.Ie
• - exoept one on-ofl function and no

~
toI eal restridor. Can also lJ$ll for

• .' selectIVe eaall'lg ; mute speaker until
, 11: someone pages you , kit $49.

TO-3. crcss OecoderfEncoder, Prevents repeater
access unless tone is present Can also be used with
mobile 10 accesl repeater1l kit only $29.

VHF & UHF AMPLIFIERS.
Output levels from 1OW1O lOOW Starting.t $99.

FM EXCITERS: 2Wou!put, conlill oou. duty ,

TA51: 6~ , 2M. 220MHz. ~. _

TA.51 :~~~~5w~~:.69. ~~~••
.......... kit $99, wft $169. •
TA90t : 902-928 MHz.
(O.5W out) .......,wll $169.

FM RECEIVERS:
• R100 VHF FM RECEIVERS
Very sensitive - 0,1SUV, rwpefb
~ - bottl eoystal and
O&ramie IF fitters lor >100 dB
at :t12kHz (best avaijable any
where) , flutter-proof $Quelch.

For 46·54, 72-76, 140-1 75, or 216·225 MHz.
................. ....... ................................... kit $129, wit $189.
o R14o&1R220 RCVRS. Like Rl00. with 2M or 220 MHz
neticaI resonator in from end _..k it S159, wit $219.
• R.51 FM RCVR, for 420-475 MHz. Smilar to above.

............ .. " k it $129, wft $189.
o R901 FM RCVR, 902·928MHz. " ..$159, wit $219 .
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A tull range at cellular
antennas is available: hole
mount, magnetic mount,
on-glass and base station.

MICROCELL MAG

SKA 900114

SKA SKA '01 C
SGM'OO

SIR •
46049 VOLTA MANTOVANA ·MN . ITALY -TeL 1391376/801515 . Fax (39f376/801254
NORTH AMERICA OFFICE: TORONTO· CANADA -TEl. 1519)650 9277 Fax 15191650 1779
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