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With a preamp
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More CW fun
With this keyer

Automatic
Voltage
Controller

Build a ScopeMixer
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160-10 Meters PLUS 6 Meter Transceiver

1 All -Mode Operation (SSB,GW,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST· 14S, same as JST·245 but without 6
meters and built- in antenna tuner.

* JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER . Final PA util izes AF MOSFETs

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

3 AUTOM ATIC ANTENNA TUNE R . Auto tuner included as
standard equipment. Tuner ser uncs are automatiCally stored
in memory for fast asy.

4 MULTIPLE ANTENNA SELECTION ' Three antenna connec­
tions are user selectabl e from Iront panel. Antenna se lection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz-30 MHz, plus 48­
54 MHz receiver. Electronica lly tuned front-end filtering, quad­
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (> l00dB) and 3rd order
ICP of +2OdBm.

6 IF BANDWIDTH FLEX IBILITY · Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWe) . Narrow SSB and CW filters tor 2nd and 3rd IF optional.

7 aRM SUPPRESSION · Other interfe rence rejection features
include Passband Shift (PBS), dual noise blanker, 3-step RF atten ­
uation, IF notch filter, selectable AGe and all-mode squelch.

8 NOTCH TRACKING · Once tuned , the IF notch filter will track the
offending hete rodyne (± 10Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM · A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

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

11 DUAL VFOs • Two separate VFOs for spl it-frequency operation.
Memory registers store most recent VFO frequency, mode, band­
width and other imponant parameters for each band.

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

13 COMPUT ER INTERFAC E · Built-in RS-232C interf ace for
advanced computer applications .

14 ERGONOMIC LAYOur · Front panel features easy to read color
LCD display and thoughltul placement of controls for ease 01oper­
ation.

15 HEAVY- DUTY POWER SUPPLY · Built-in switching power
supply with "silent" cooling system designed fo r continuous
transmission at maxlmim output.

''''ReI aapanRtMito Co.,.iJd.
430 Park Ave., 2nd Floor New York , NY 10022 Phone: (212) 355-1180 Fax: (2 12) 319-5227
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Corner Beam Models
Band Max Dim WindLd Price

2 meters 4 ft <2 sqft $145
220 MHz 4 ft <1 sqft $ 145
70cm 3 ft cl sqft $ 115
Dual 146/435 4 ft <3 sqft $ 165

ComerBeam can st ill be your beam
when you join MARS at 143/148 MHz or
learn up with the sheriffs commun ica­
tions interface team at 158 MHz.

Scanning Too?
ComerBeam's gain & bandwidth ex­

tend monitoring ra nge from aircraft to to
marine & public service frequencies.•
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?•Big Forward Gain
Wide Backward Rejection

Exceptional Bandwidth
Distortion Free Pattern

Your antenna makes all the difference at VHF and UHF-It de­
termines transmitting ran ge. 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 ante nna not only sends your signal where you
want, it hears the signal it's pointed at, rejecting others . It also lets
you operate with minimal power, cutting interference you inflict on
other stations.

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

Look what CornerBeam does:
-10 dB gain vs. dipole
-40 dB Front-to-Back
-60 degree Half-power Beamwidth
-SWR < 1.1 : I across the band
-No dimension over 4 ft
-Mounts directly to mast or tower
-Vcrtical or horizontal polarization
-No need for offset or side mount

-180

CornerB

Cor ner Beats Vagi
A yag i with the same gain would

have a 10-ft boom. Yagi bandwidth
would be less than half. More important,
CornerBeam produces no side lobes, no
back lobes.

Improved Data Com munication
Because ComerBeam's pattern has

no unwanted side spikes, phase noise is
reduced to a minimum. The result is re­
d uced data error rate, faster packet cir­
cuits. When you want a distortion free
signal, think CornerBeam, nOI yagi.

Co rner Beam for Repeaters
If your repe ater shares

a freq uency with another,
the deep wide null toward
the rear could keep your
signal out of the
neighboring repeater's
rece iver and tum a deaf ear Constr uction : Aircraft aluminum.
to Its signal. A pair of Booms are square. Eleme nts arc 501-
CornerBeams can be com- id rod. Stainless hardware included
bined to privide special ra- for tower and mast mounting accepts
diation footprints . A Cor- up to I S ' dia. mast and may be ro-
nerBeam aimed at an area tated for vertical or horizontal polari-
your repeater hears poorly zation. Connector is SO.239 for
could improve service VHF, N female for UHF. Dual-Band
where incoming signals antenna has separate dri ven ele-
from HTs are presently too ments, weighs only 10 pounds.
weak. ComerBeam makes Dimensions given in table are for
it possible to increase re- reflector ele ments & booms . I
peater density while reduc- Options: Commercial Frequency $45 . I
ing interference. Duplexer: Add $80 for VHF/UHF

Bandwid th Pays OfT Duplexer and cabling for single coax
With its exceptional bandwidth, your feed of Dualband 146/435 Co rner.

ComerBeam can be put to work right out Shipping: UPS ground to continental
of the box without special tweaking. It USA ($ 11 S&H). Air Parcel Post to
can serve you now when you're working HI, A K, & Posessions ($ 14 P&H ).
repeaters with an FM handheld, and later Canada ($ 16 P&H).
when you set out to work satellites or go Allow 2 weeks for delivery.
after small signal DX at 144. 2 MHz.r------------------,DYes, I want Performance in My Corner!
I _ Send my CornerBeam: _ 2m, _ 220MHz, _ 70 em, _ Dual 146/435. I

I
_ Oplions: _ DualBand Duplexer, _ CommerciaUMarine . Freque ncy: I
Name Arnt. Enclosed _

I Can Phone I
Street Unit _

, I City State Zip I
I

~
I AntennasWest InfoPak Tech 8013738425 Fax 8013738426 I

-18_0 ._ _'90 .. Box50062-SPmvo UT 84605 $ 1 RcitlfAe 800926 7373,j
------------~ - - - - - - - - - - - - - - - - - -CIRCLE 57 ON READER SERVICE C
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Get lime &
frequency
cheCkS

without buying multi­
band hf rcvr. Hear Geo
Alerts for conditions at­
fecting radio propaqa­
ucn Very senM ive and
selective crysta l controlled superhet, dedicated to listen­
ing to V'N'N on 10.000 MHz. Performance rivals the most
expensive receivers
• RWWV Rcvr krt , PCB only .... ." ........" ...... , $59
• RWWV Rcvr krt With cabt. spkr. & 12Vdc adapter $89
• RWWV Rcv r weedztestec in cabt with spkr &

adapter .....

Excellent 0.1S"V sen­
s itivity provides good
reception even at dis­
tances of 70 miles or
more with suitable an­
tenna. No compa rison
with ordinary consume r
radios or scanners ! Automatic mode provides storm
watCh, alerting you by unmuting receiver and providing an
output to trip remote equipment when an alert tone is
broadcast.

Essential for airports, police and fire departments,
CAP, broadcast stations, state and local emergency man­
agers, amateur repeaters - anyone needing a professional
quality receiver. Because 01 its reasonable price, It Is also
handy for bikers, hikers, boaters , hunters, farmers - any
one who needs up-to-d ate weather info and emergency
warnings, even from distant stations

Small enough for emergency or portab le use, rt can be
powered from a small 9-12V battery when needed , Crys­
tal controlled for accuracy; all 1 Channels pr'Qvided
(1 62.40 to 162,55).

You can buy just the receiver pcb module in kit form or
buy the kit with an attractive metal cabinet. AC power
supply. and buill- in speaker. It is also available factory
wired and tested ,
oRWX Rcvr kit, PCB only $19
oRWX Rcvr kit wrth cabt, spkr, & 12Vdc adapter .... " .. $99
oRWX Rcv r wired/tested in cabt wrth spkr & adptr $139

Access all your favorite closed repeat­
ers with TO-S CTCSS Encoder/Decoder

Our new RWX is a vezsensitive and
selective Hamtronics grade rece iver to

monitor critical w eather and emergency broad­
cas t s from NOAAINWS or Environment Canada.

SUBAUDIBLE TONE
ENCODER/DECODER

Encodes all standard sub­
audible tones WIth crystal ac­
curacy and convenient OIP
switch selection, Compre­
hens ive manual also shows
how you can set up a front
panel switch to select be­
tween tones for several re­
peaters. Receiver decoder
can be used to mute receive audio and is optimized for
installation in repeaters to provide closed access. High
pass filter gets nd of annoying buzz in receiver.
oTO-5 CTCSS EncoderlDecodar Kit " " only $39
oTO-5 CTCSS Encoder!Decoder Wiredflested . , __ ..$59

•
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Join tlle fun . Get striking
Images d inK:t1y from tlle
weather satellites l A
very sensitive wideband fm
receiver optimized for

reception of NOAA APT and Russ ian Russian
Meteor weather fax images on the 137 MHz band,
Covers all nve satell ite channels. Scanner circuit and
recorder control allow you to automatically search for
and tape signals as satellites pass overhead, even while
away from home
oRI 39 Recel.er Killen ce, e ~._...~.._...~..~,..~.._.._.._ _._ .._$159
• RI 39 Receive' Kil with eeseend I2Vdc pwr edepter _ ..~,_ $189
.111 39 1leceive, Wired in caUlwith I2Vdc adapter_ ._._._ ._ n39
• Internal PC Demodulalnr Bnard and ImagingSoftwara _$199
• TulnolilaAntenna ~.._ ._...~ _ ..~.._ ,_ ........~ _ ..~.._,_ $119
• Weather Satellile Handbook ~...~.._ ._..~..~ ~.._ ..~..~..~... no

A microprocvssor-c:onlrolled repeater with full auto­
patch and many versatile dlmf control features at
len than you might pay for a bare-bones repeater or
controller alonel

Kit still only $ 109'
w&-t $till only $1295
50,"" ,n, '''."','13. •"~,, M",
lIo" m M", "u"""'v"o',f
Digita l Voice Recorder Option only $100.
Great for voice 10 or making club announcements.
REP-200C Economy Repeater. Voice ID, no dtml or
autcpatch ... " ........, Kit only $195 , w&t $1195•
REP-200N R"pvat"r. No controH~" so you can use your
own. .. "" ........ " . Kit only $695, w&t $995.

LNG-( ) GAAs FET PREAMPS
STill ONLY $59!
o Make you r friends sick with
envy ! Work stations they don't
even know are there,
• Instali one at the antenna and
overcome coax losse s.
o Available for 28-30, 46-56, 137-152, 152-172, 210-230,
400·470. and 80D-960 MHz bands.

~
LNW-( ) ECONOMY PREAMPS

" . • ONLY $29 kit, $44 wired/tested
. . 0 M,niature MOS FET Preamp

o Solder terminals allow easy
connection Inside radios.

• Available for 25-35,35-55, 55-90, 90-120, 120-150.
150-200,200·270, and 400-500 MHz bands.

No need to spend
thousands on new
transceivers fo r
each band!
o Convert vhf and uhf signals tal/rom 10M,
• Even if you don't have a 10M rig, you can pick up very
good used xmtrs & rcws for next 10 nothing,
• Receiving converters (shown above ) available for
various segments of 6M, 2M, 220, and 432 MHz,
o Kits from $49, wiredflested units only $99

o Xmitting converters (at
left) lo r 2M. 432 MHz,
o Kits only $89 vhf or
$99 uhf,
o Power amplifiers up to
50W output.

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.

You'll KICK Yourself TRANSMITTING AND
If You Build a Repeater RECEIVING CONVERTERS

Without Checking Out Our Catalog Fir st!

VHF & UHF AMPLIFIERS.
Output levels from 10Wto 100W Starting at $99.

FM EXCITERS : 2W output. continuous duty.

TA51 : 8M, 2M. 220MHz, ~

...kl1$99, wit s169, ~~~~:._ •
TA451 : 420-475 MHz, ffidJe;f)5.-'

. kit $99, wit $169. - "
TA901 : 902-928 MHz,
(O.5W out} ....... ,wit $169.

FM RECEIVERS :
• R100 VHF FM RECEIVERS
Very sensitive - 0,15uV, superb
selectivity - both crystal and
ceramic IF @ers for :> 100 de
at :l:1 2kHz (best available any­
Where), flutter-proof squelch ,

For 46·54 , 72-76, 140-175, or 216-225 MHz,
......... ", ....... , " ........ " . kit $129, wl1$189.

o R144JR220 RCVRS. like Rl 00. with 2M or 220 MHz
helical resonator in front end " ..,kit $159, wl1 $219.
• R451 FM RCVR, for 420-475 MHz. Similar to above,

." .......... .. kit $129, wl1 $189.
• R901 FM RCVR, 902-928MHz ...$159, wit $219.

Hamtronics has the world's most
complete line of repeater controllers, cw
and voice id boards, dtmf controllers,
autopatches, ctcss boards, exciter, pa,
and receiver modules. Here's a sample...
CWIO. Traditional diode matrix, permits field changes;
use with CO R-3 ,..... _.... , ", ..... kit only $S9

J!l{g
''t1'~ - - CWID_2. Miniature cwid board,

1," eprom-corurolted. easy to build.
, " .. ", .,_ .... , . o n ly $54fkit, $79 wit.

DVR-1. Add real speech to your repeater, Records your
own vcce up to 20 seconds. Use for vece id or to play
club announcements. ,....... .." $s9Jkit, $99 wit

COR-3. Inexpensive, flexible COR module w;lh timers,
courtesy beep. audio mixer .... " ...... .", .... kit only $49

COR-4. Cornp jete COR and CWl O all on one board.
Low power CMOS logic. timers. courtesy beep. 2nd rcvr
input. id in eprom " " '" only $99Ik it, $149 wit

COR·5. Microprocessor controller with all the bells &
Whistles! Full autopatch, reverse ap, phone remote
control, lots of dtmt control functions, all on one board,
as used in REP-200 Repeater........." " ....... " ......$379 wit

COR-6. COR timers , courtesy beep,, -~_

voice KJ, Like COR & OVR-1 on one ".~,'!'j-~,..,j.8
board! Record your own voice up to ",.\'
20 seconds. l ow power CMOS, non- ;r:, • I
volatile memory. ~ ~ ,
.,,, kit only $99,wlt only $149. ~ ;

AP-3. Repeater autcpatch. reverse autopatch, phone
line remote control , Use with TD-2. ...", ........ " .....kit $89

TD_2. Four-dlgl it OTMF decoder/controller. Five latching
on-off functions, toll cali resmctor. .. .. " ...... ,kit $79

TO-4. OTMF controller as above
except one on-off function and no
toll call resuctcr. Can also use for
se~ctlve calling: mute speaker unlil
someone pages you kil $49.

TO-3. CTCSS Decoder/Encoder Prevents repeater
access unless lone is present. Can also be used with
mobile to access repeaters. ..,..... kit only $29.
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Resolutions

Hum"'" I on your FHdtHtclc urd

Wayne Green W2NSOIl

the FCC 10 hacl.. away at us. Yes,
of course our AR RL ham lobby
in Wash ington shou ld have pre ­
vented this. But r m not sure we
hav e even a vestibule there ,
much less a lobby.

Congress. a collcc tion of poli­
ncians (mostly lawyers) you
keep re-electi ng. can smell
money through 10 feet o f lead.
And thei r main pu rpose in get­
ting elected seems to he to spend
as much of yo ur money as they
can, incl uding borrowing as
mu ch as possible fro m the fu­
ture. So the aroma fro m the re­
cent FCC spect rum auction
made Congress impaticnt with
the FCCs sfo .....ness in generat­
ing more money for their pork
futures,

Just before going home for
the holidays, Congress wb jppcd
throug h Public Law IQ.I-W8,
and it was signed hy Clinton
0 l'1. -tth. This lill ie baby slices
o ff two 5 MH z chun ks of our
n em band 10 be put up for
auction. Sl icc and dire.

I know you wo n't forgi ve me
for going back 111 tim e 30 years.
That' s when the ARRL stopped
our ham gro wth dead and almost
totally destroyed our American
ham indu stry. wiping out about
9O'l o f o ur ham dealers as well.
But if thi s ca tas trophe had not
happened-if amateur radio had
been permitted to continue
growing as it had stead ily in the
previous I7 years-today we ' d
haw over 5 mil lio n ha ms , an d
our coun try would have over 4
mill ion more technicians, engi­
neers and scientists than it does
now. And I don' t think we'd
have eith er unused microwave
ham bands or any problem with
Congress and the FCC slowly
putting what's left o f us out of
our miseries.

I don't think we would have
lo s t all of o ur co nsu me r
e lectro nics industries to Japan
either.

w here have the kids all gone ?
They ' re rushing 10 the Internet,
where yo u' ll rind endless tee n­
agcrs having a ball with chat
rooms instead or chasing DX or
gahbing o n 75m, Or gett ing on
our ham satel lites with packet,

If an ARRL d irector were to
co me to you , wringing his
hands. asking what. oh what.
can he done about thi s , what
would you say?

I' ll give you a hint , Th ere are
two things I can think of Ihat the
League cou ld do to st.m turning
thi s s itua l io n arou nd . No ,

C'..ollfilllll'd on pag e 7

The C a mel's ~O~

As if we don' t have eno ug.h
lrouble wilh the FCC slicing o ff
chunk s of our unused ham
hands, now Congress is forci ng

Should I keep re peating mysel f !
A good part of happiness is in
your family, So how much allen­
lion are you paying 10 romance?
Wh ile a ne .... rig ma y reall y get
yo"r juices going, your wife will
be far more responsive to ro­
mance, And don 't you forget it.

One o f thc eu.. iest ways 10 re­
kindle romance is with dancing .
Yes, I 1.. 11 0 W , yo u're a klutz and
would rather turn off yo ur linear
and run hnrctoot than go dane­
lng. So get one of Sherry 's how­
to-dance videos and see what
happens. You could use the ro­
mance and Sherry can use the
exira bustness. Call Soo-·t)­
DA:\CE for a catalog.

what will it take to gel you to
make the hi g health change for
' 97? With daily exercise. a
healthy die t, stoppi ng poisoni ng
your body, drink ing enough wa­
ter, and stuff like that? 1"0
chance, ch? Well , 1997 is go ing
to be whatever you make it, and
the new year is a fine time to
make the big changes in your
li fe that wi ll sec you living
heal thier. happier. and wealthier.
Or not . You can ma ke my year
for me by letting me kno..... that
I' ve helped you decide 10 make
changes. Will I be gell ing a note
from you, or perhaps a hand­
shake and some encouragement
at a hamfest?

I haven't be en invited to the
' 97 Hamvcnuon yet, hut per­
haps 1" 11 sec you there in ' 98? A
new, trim, slim, grinning you?

I got a lette r recentl y fro m a
reader who thanked me for push­
ing him many years ago to start
his own electronics-oriented
bu s ine ss. His company is now
one of the top in the fie ld and
he's having the lime o f his li fe .

pou ring through. Well, il d idn't
take long for me to convert an
SCR-5:!2 t ransmitter to em and
build a converter for my SX- 28.
As far as I kno w, I .....as tne first
stat ion o n 6m in New York City
and I had a ball.

In those day s everyone was
crystal -controlled, so with my
surp lus freque ncy meter I could
te ll who was who locally j ust hy
checking the frequency. There
was a scattering of hams around
No rthern New Jersey. Long Is­
land. up state New York, lind
Connecticut.

To help other hams find out
.....hen the hand was ope n I set my
r ig: up on 50. 1 ~IHL w irh a code
w heel l..eying it as a beacon.
That attrac ted Perry Ferrel l. ..... no
had a contract ..... ith the Air Force
to invest igate the propagat ion
characteristics of the band. I got
a nice Rad io Amatcur Scientifi c
Observations (RASO) certificate
fro m the Air Force for my par­
ticipation.

Later, when Perry became the
edi tor of CQ, this helped me get
him interested in my RITY
work. And that led to my doing: a
RITY column in CQ, wh ich led
to my' gelling Perry the job as
eduor o f Popular Electronics;
And that led 10 my becoming the
edi tor of CQ, And 1" f1lled to my
start ing: 7.r

BUI then, every new thing I've
done in amateur radio has led to
some son of adventure for me,
so I hope you wo n' t gel fed up
with mc proddi ng you to try new
modes and bands . I get so dis­
cou ragcd when I lis ten to 75m
nets and 20m rou nd tables.
where it is obvious that everyone
is just marking time with their
lives unt il the Silent Key guy
comes calling. How is that bette r
Ihan watching ball games or
sitting in bars? It 's Iil..e going to
a gounnel feast and eat ing a
hamburger,

l'\'e wriuen about health,
wealth, and happine~ ~ hefore.
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NEUER SRV DIE

The beginn ing o f the new year
is a good time to make changes.
Thc Christmas holidays win d up
the old year, giving us a chance
to make a fresh start with the
new o ne. What changes are you
going \0 make?

Yes, of course I have some
recommendations. lI l." y, if yo u
give me an inc h, 1" 11 try to re­
vamp yo ur whole life for yo u,
For the f-ette r. Arc yo u game 10

try some changes that wi ll (a)
\ lake you much healthie r? (h)
Happier? (c) Wealthier? (d) Do a
bette r job with your kids? (e)
Bring adventure into your life?
(0 Accomplish some thing you' ll
be proud to be remembered for?

That 's a tal l order. but doable.
unless your (bad) habit patterns
are so thoroughly ingrained that
yo u arc no longer even capable
of change.

Le t 's start with adventure ,
since that's closest 10 ho me,
hamwisc. Pick somethi ng yo u
hav en' t done yet, hut whic h
so unds like fun . and get crac k­
mg. It could be slow-scan.
RITY, packet , em. 10 Gill. the
ham satell ites, or even 160m.
Read, a..l.. questions, sian setting
up the gear, and learn. I hope
youIl kecp careful notes so you
can help others avoid the pitfa lls
and blind alleys. \laybe I can
even get you to do some artic les
for 7P If I can ju st gel you
started. I guarantee you' ll he in
for adventu re.

Take.' 6 meters lor instance.
When the hand was ope ned after
WW II. I didn' t think much about
n. I was busy having fun up on
10m and zm. Then one day I
turned on my oid pre-war
Meissner FM tuner, The F\ t
broadcast band, as I recall, used
10 he al 50-56 \ IHz, with the 5m
ham hand from 56-60 \ 1Hz.
Suddenly I wa~ hcaring a whole
hunt'h of 5-9 Wbs and W7s



DlJcevER

Now you can be in the same league as James Bond. This
transmittef JS so smal!hat it can fil i"1[0 a pack of cqerenes .
even irlClWlng a CCO TV camera and battery! Model airplane
eomcsase put the MTV·7A into eepenes fora dynamiteView

from thecockpit. and the MTV-7A is the lIansmitter 01 choice for
baI!oon taccres. Transminer featUfes synthesized,crystal con­
lJolled operation fa drift-free transrrissijor1 01 botr. audio and
video 00 your croce of frequencies: Slandard UHFTV Chanr1eI
52 (wheh shaukl oriybe used outside III the USA 10 al'Oid 1'iO­
lating FCC rules), and 439,25 MHz or 911.25 MHz wtlidl are in
the amaleur ham bands. The 439 25 MHz unit has 1he rilly
advantage 01 being able 10 be recei'led on a r9Qular caee­
read~ ' TV set tuned to Cable channel &8, or use our ATV-74
converterand leceive it on ril9lJlar TV channel 3. The 911.25
MHz UIlit rs suited fOf ~icallOl1S v.toere recep~on on a reQlJIar
TV is 1101 desiled, an AlV-79 Il'IJSt be used for operatiOn. 'the
MTV·7A's oulpuI power is almost 100 mW, SO lraosmittino range
is prettv much ·1ine-1ll·$j!1Jl· whiCh can mean many milesf The
MTV·711 accepts standard lliack and white or color video and
has its own. on-ooard, sensi tive electret micorphooe. The MTV­
7A is available in kit form or fully wired and lesled. Since the
lalest inSMT (Surlace Mount Teemoiogy) is used to provide for
the smallest possible size. the kil version is recormleOded for
experienced builders only. Runs on 12 VDe@ 150 mA and
includes a regulated power SOUfCe for aceo camera.
MT'H A, UHF TV Channel 52 Transm~ler K~ •.••.• •... $1 59.95
MTV·7AWT, FUlyWired Cf\aMel52 Transmiller . •• ... . $249.95
UTV·7A4, 439.25 MHz TV Transmiller Kit . •• ••• ••• . . . . $159.95
tITV·7A4WT, FullyWired 439.25 MHzTlansmiller ." ., . $2 49.95
tITV·7A9,911.25 11Hz TV Transmitler Kk . •. •. •••. • . .. $179.95
tITV·7A9WT, FUllyWired 911.25MHzTlansmi1ter " •.•. $269.95
ATV·74, 439.25 MHz Coovel1er Kil .. •. •••. ••••. •• , .. $159.95
ATV·74WT, FUllyWired 439.25 MHz Converter.•...•... $249.95
ATV·79, 911.25 MHz Converter Kil . ••••. ••••••. •" " $1 79.95
ATV·79WT, FullyWired 91 1.25 MHz Converter ••, , .. , , •$269.95

S<.per small, hiQh quaity
fully asserrbIecf B& W
CCO TV camera the s ee
oj an ice cube! Provi4es elCellent pictures inlow li;jht (2 Ju~) . or
use (l(I" fR-1 Infra-Red ~t source 10 i'lVis~ lluminale an
entire room on a pilch black night! fmagine the possibilities",
told it iolo a smoke detector. waU clod, larTlI, book. radio ,
Exacl same camera thai's in big buck deteclive casccee and
stores. Krt includes: fuly assembled CCO camera rrocfule. COIl­
nectors, io1:erface PC board kil with proper vottage regLlatiOn
and fihering. hook-up details. even a mini microphorloe for sere­
tive sound!Two models evatee: Wide Angle Leos 3.6rm1112.
adjuslable kcus lens, 92 iKlgl"ee view; Piotlole leos 5.5mrrll14.5,
SO del)'ee view. The Pinhole l ens is physically men naner and
provicles even grealer depth oj locus. The camera itsell is 1.2"
square , The Wide Ar!:l le lens isaboul1·1oog. Pinhole lens
about 112", menace PC:: board is 1· l 2" and uses RCA jacks for
easy hook-up to VCRs, TVs Of~e runs , Power required is9
to 14VDC@15OrnA.ResoMioo:36Ol35O IIoes. Ins1rOOioo
manual ecotens ideas or1 rrouoting and disgois~ the Mini­
Peeper aloog with ioto00 adding one 01 our TV Transmitter kilS
(sllCll as ne MTV-7unil below) for wireless transmission!
UP·1, Wide AngleLens CCD TV Camera OutIh•• . . . .• •$169.95
UP-1PH, Pin-Hole Lens CCO TV Camefa Outli1. ..... ••$189.95

ORDERING /Hf"O: Sal>SlacllOO GlJ a'anre«l Examtne lor 10oays, if not
pleaseo:l. <etvm 01 original form for 'efund Add $4.9510' S/lippiOg.lIan·
dlillg and insu'ance, O'dllfs urmr $20. add SJ OO N'f 'esiclents add 7"4
sales ta>: Sorry, no COOs. Foreign Ofde~ add m lor surlaoo ma~ or
use credit~ and SPf!Q!y snipping method

RAMSEY ELECTRONICS, INC.
793 Canning Parkway

Victor, NY 14564
Order Toll-tree: 1·800·446-2295
Sorry, no tech info or order status at this number

Technicat tnto, Order Status
Call Factory direct: (716) 924·4560

Dialed ptJooe numbers,
repealef codes, control
codes, anywhere toucl1­

10005 are used, your TG-1 wi l deeooe and store ao~ 0I.XrbeI ~

hears. Asi~ Ilook-up 10 an! racio speakeror phone line isaW
thaI is requi"ed, and since the G-1 uses a central offiCe ~al ity
decoder and microprocessor. ~ will deeooe digits at vil1ually any
speedl A256 dig~ O(l(l·volatile memory stores oorrtlers for 100
years - even with the power turned 011, and an 8digrt LEDcIlsplay
allows you 10 scroll through anywhere in memory. To make il easy
10 pick oul nurrbers and codes. a dash is inserted belWeen any
group or sel of n\llTters that were decoded more than 2seconds
apart. The TG-l runs from any 7 to 15volt DC power SOUfce and
isboth voltage regulated and crystal cootrol led for the ultimate 10

stability, For sland-alorle use add QlI" matching case sel for a
clean, professlOOaJty finished project We have a TG- l comected
up here at lhe Ramsey factory 00 the FM radiO. Irs ful to see lIle
phone numbers that are dialed 00 the rnomiIllj radiO shoW!
Although the TG-1 requiles less than an everung 10 assel'l'lb1e
(aoo is ful to buikl, too!).we otIef the TG-1 fully wired all:! tested
inmat~ case for a special price,
TG-1, Tone Gfabber Ki1. . •....•... . . .•.•. •.• .. •. .. ' 199.95
CTG. Matching.Case Set lor TG-1Kit , . , , , , , , , , . , . •.. 14.95
TG-1'wr,FuIly'Wired ToneGrabber wilh Case . •.• •••. •$149.95
ACI2-5, 12VoNDC wall Plug Adapler •••••••• •• ••• ••• •$9.95

oecooe alilhat gibberish! This is the
popular descral'l'lb1er I scrambler that youve read aboul in all the
SCanner and Electronic magazines. The technology used is
knovm as speech inversion which is corJ1litible with mosl tord­
less phones and many police department systems. hook rt up to
scamer speaker teminals and you're inbusiness. Easily c0nfig­
ured for any use: mike, IVle Iev~ and speaker out!M'inputs are
prOl'iOed, Alsoconmuni:ate in total privacy over telephone or
l adiO, lull duplel operation - scral'l'lb1e and unscramble aI the
same lime. Easy 10 tIli ld. all complel circuitry contained innew
custom ASfC chip for clear. clean audio. RlXlS or1 9 to 15VDC.
RCAphono type jacks, CU matching case sci adds a super nice
professional rook toyour kit.
S5-70A, Speech DescrambierlScrambler Kit ••••••••••• $39.95
css, Custom Ma1ching Case and Knob Set •••••••••••$14.95
S5-70AWT, FUlly Wired S5-1M willi Case $79.95
AC1 2·5, 12 Volt DC Wall Plug Adapler $9.95

Atrul)' professional
lreqvency synthe-­

sized FM seee
transmitter station in
one easy 10 use,
reocsore caboet
MoSl radio stations
lequi"e a whole
equipment rack to
00ld all ttIe teaures

weve packed into the FM-l00. 5e1frequency easily with the
UpIDown freq buttons and the big LED digital dISplay. Plus
there's input low pass fikemg eet gives greal sooo:! /10 maner
what !he source (no moI"e squeals or swishlng sounds !rom coeep
CD p1aYef inputs~ Peak limiters lor 1IliUim..m 'punch' in your
audio - wilhoul over modulalJOrl, LEDbargraph melers lor easy
selling 01 audiO Iev~s and a built-in mi~er with mike and line level
inputS. ctoctes. li"ive-ins, schools and colleges find the FM-l 00
to be the answer to ttleir lransmitting needs. ~ou Wl l too. Noone
oilers aliltlese features almis price1 Kit includes sharp looking
metal cabinet. \Iof1ipameooa and 120 volt AC adapler. Also runs
on 12 volts DC.

We alW offer a Il9hpower eXJXlfl version of the FM-l00 /hal's
fully aSS8lT1bled with one waftofRF power, lor I7llJes Iiprogram
coverage. The export version can only be shipped OUfSide rhe
USA. or Wll/lin me US jf~Ilied bya sigl1(}(j statement Itlat
rhe urll will be expotfed.
FM-1OO, Professional Rl Stereo TransmitletKit . •. ••••sm.95
FII-1OOWT, Fully Wiled High Power FM-100, . , . , •••••• $429.95

WOO1s smalIesl FM lransmner,Size 01 a sugarcubel Uses
SMT lSuriace Mount Technology) devices and rrini electre1 COIl­
densef llJcropllone. even ltle banel)' is incilldad. We g;"'e you
twoCOfT1llele sets III SMT parIS 10 allow fa any errors Of
mishaps·buikl ~ careluly ard you....e got e~lra SMT parIS 10
tluikl another! AOOiO quality and pick.up is unOOlievable, trans­
rrissijon range up to 300 leet. tunable to anyw!lel"e in standard
FM band 88 tol06 MHz. 7iB"w ~ 3/6lll 314'1.
FM-5Nicra FM Wireless Mike Klt. •••• , ." ., ., •. ••. •. $19.95

Super sta~ . drlfl free. /lOt affecled byl~alUre , metal or
YQll" body' Frl:lQl.lenCy is sel bya Cl'ySlai in the 2meter Ham
baoo III 146.535 MHz. easily pICked up on any scanner radio or
2meter rig , Changing the crystal 10 put freQUellCy anywhere in
the 14010 ISO MHz range-oystals cost only live or Sil dcMlars.
5ensilrle electret conderosor m.ke picks up whispers anywhere
ina loomand transrm up 10 114 mile. Powered by3 YOU Lithill11
or pair 01 walch batlElfies wt1ich are inCluded. Uses the tatesl in
SMT surface rno!.l'1l parts and we even incllJ(!e a lew el tras in
case you sneeze and loose a part'
FJI.6, Crystal Cootrolled FM Wireless Mike Kh •........ $3U5
Fll-6WT Fully Wired FII-6 •••• •• •, . , ."" ., $69.95

Add some serious muscle to your signal, boost !XIWer up to 1
wanover afrequoo::y range oj 100 KHz 10 ever 1000 MHz!
Use as a lab amp for Signal generators, plus many foreign users
e~ ee LPA-1 to boost fe power Ill lOOr FM Stereo jrans­
miners, providing radIO service lhrOUQh an emile town. Power
required: 12 to 15 vOI1SOC at 250mA, ~in 1ll38dB at 10 MHz.
10 dBat 1000 MHz. For a neat. prolessionally fimshed look. add
!he optior1al matching case set
LPA.1 , Power Booster Amplifier Kit •••• .•• .• .• .•••• , $39.95
CLPA, Matching Case Sel for LPA·1K~ . •. •. ••. •. •.. •. $14.95
LPA-1WT, Fufly Wired LPA-1wilh case , •. , .. •. •.... •. $99.95

A lower cost a1temative toour high perlormaroce lfansrrilters.
Offers great value, tunable (}'Iei' the 88-108 MHz FM Iiroadcast
band, plenty 01 power i'Wld our marlIalgoes intogreat detai l 001·
tiring aspects or antemas, lransmiltir9 range and the FCC rues
an;l regulations. Connects to ani cassette deck. CD player or
milar and )'W're oo-th&-a~, you be amazed at the exceptional
alJlfu Qualify! Runs 00 Jltemal 9V baltery or external power from
5to 15 vac, lXopIional l20 VAC adapter, Add our matching
case and whip arnema sel for a rice Iilishad look.
FM-l 0A,Tunable FM Slereo Transmillet' KIt•.•••• ••••••$34.95
CFM,Malching Case and Anlenl\ll Set. $1 4.95

Call for our Free Catalog !

MicfoprocesSOl' controlled loreasy freq """''''''''';;::''''"
prograrrrni~usl1(l DIP switches, no drill. your signal is rock
soHd ai the bme· just like the corrmerc~ slatlOllS . AOOIO quality
IS excej lent, connect to the 1m 0lJIPu1 01 any CO player, tape
deck" mke mixer an;! you'reon-tile-air. Foreign buyers will
appreciate thehigh powel' 0Ulj).JI capabiity 01 the FJ.4·25: many
Caribbean folks use asinQkl: FM·2510 cover the whole iSIardl
New, iq>roved,dean an:fhum-tree runs 00 either 12 voe Ct
120 VAC. Kit comes CQll1)lete wilh case set.whip antenna. 120
VAC power adapter · easy one evening assembly.
FM-25,S nthesized FM Stereo TransmitterKit ••••• •••$129.95

CtRCLE 34 ON READER SERVICE CARO
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LETTERS
From the Ham Shack

xen V. Fr iend W2AM\'. Thank greater diameter, the brush and lead
you for printing WA8YKN's anid l: will he isolated from the rotating
on "free energy' devices which magnetic field with a consequent
appeared in the September issue. reduction or elimination of gcrer-

Having read several an k les on utcd power.
"zero-point" energy without the Going back to the smaller cop-
term being dcfmcd, I found his CJ\- per disc, we can relocate the brush
planation enlightening. 10 a slip ring mounted on and insu-

Concerning the di"''l1ssion of thc larcd fmm the shan and well out of
" :"0/" machine. ho wever, I submu the magnetic field. Restore the r-ir-
that Ihc machine fo llows known cuu by soldering ajumper wife be-
laws ofelectr ical power generation tween thc outer edge of the copper
by mcdlOmic":l.I-magnctic meansand disc and the slip ring, Once again,
draws no power from ":-'; space' or with thisbrush and its lead now iso-
other SOl IR..'CS. Any vonege or cur- luted from the rotat ing magnetic
rent generated is strictly the result field. the power generated wilI be
of relative motion between a CDn- zero.
cuero- and a magnetic field as oc- Ihave verified the above withthe
curs in any gener.IIDr or alternator help of a fractional borscpo.....er OC
(read your ARRLH",ul/Jo"/,;,.). I also motor, four 1. 1r diameter ring
submit that the rnagrctic fie ld docs magnets and some lathe work.
roene csonc .....nh the magncric cyl- Measured output at 2,300 rpm
moer, in spill" of Tcsla's reponed whilc using a 1.2 ~ diameter brass
conclusion that it remains sialion- disc was.. 2.75 mv open circuit and
ary (a point discu ssed hiler). 1.6 rnA sh ort-circuit current, With

Anyunc determined 10 construct a 1 .5 ~ diarnete r brass discor the slip
a co py of Depalma's mach ine ri ng versjon there was nodctcctnblc

would be well advised to first build output.
an inexpensive small-scale version. WAXY Kr-.; also notes that rotat-
as I did. for tcsting after consider- ing the magnet alone produced no
ing the following discussion . voltage in a stationary disc and

In this discussion. it is assumed caused Testa to conclude that the
that the copper disc. shaft and mag- field dill not rotate with the mag-
ncts shown in Flg.3 0f WAKYKN's net. This conclusion is unreason-
article all rotate as a single linit and able if one considers a cylindrical

the disc is elect rically connected III magnet that has a non-uni Form
the shaft. Observe that in Fig. 3 of fi eld. It appears to absurd to imag-
the article the magnet fl ux (not inc th at the non -uniform fi eld
shown) surrounds the entire rylin- would remain non-uniform and .'0101-
der, while becoming weaker with lionary while the source ofthis field
distance from the cylinder. This is rotated,
basic magncnc theory, WASYKN cites a Depalma test

Again referring In Hg. 3, n ote whichproduced 1.05 \'Olts aI7,200
that the brush (and pan of its lead amps. hut it is not slated whether
closest to the brush) in lxml:ll..1 with this was anopcn circuit voltage and
the l'oppcrdise is NlIlllxl in l!lc outer short-circuit (no load resistor) cur-
magnelk nu x from Ihe cylindcr, rent. Such a high current would Ix
1be t.rush and ils lead are station- cXf'\X"1cd in a soon circuil fed hy
ary while the magnclk field rotales the inlcr:l\.., ion wilh an inlense mag-
so thal lhcre is relati\·e motitm he- netic field rolating al high rpm.
tween them, which induces a \011- Both current and \'ollage can be
age in the brush 3Ild lhat part of its expected to d rop dramalically if
lead ..... ithin the flCld . 1bc induced mea.<;urcd wilh a suitable lood on
\"Oltage will depend on the ..peed the oulput.
ofrolatton and flu:\ densilyhut.due I h:n·e a copy of a data sheet on
to the Iimilcde.\~ure 10 the field. another DePalma tcst which sllows
the \'ollage will be low. n,i,f is tilt' 1.872 volts and 3A92 amperes,
.w le .ffHIR't' oflmy pOll"er /?ent'rlltt'd which they multiplied together to
by this machine 3... c\·idc..-nced by the gct an output of 6.538 walts. From
oosenalions. If the copper disc is thedata sheet it is obvious Ihalthese
replaced t.y one of signifi l:antly arc open-circuit \"Ullagc and I;hOl1-
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ci rcuit current readings and the
computedoutput is therefore mean­
ingless (again, read your ARRI.
Ha/l(/hook).

With this machine all may not he
<1-0; it at first seems and your efforts
may be bette r expended on some
other device.

Spoilsport.., \\(Iy ll("

Warren Rudolph W,*OIl~1.

Wayne. you wondered how many
still have the October 1960 37c is­
sue. I haw ev ery issue from #\ to
now, all in binders. I was licensed
\\'4011\1 aher WWII and have
held the sarne call ever since, I am
a c ha rtered member of th e
Shenandoah Valley Amateur Radio
Club and obtained my first class
commercial license and radar en­
u.lr;ement. I've also written an k les
\\ hich haw been published in sev­
eral radio milgil/incs. I went on the
Winchester police force in 1942 as
a dispatcher and ret ired as Chief of
Police in 1980 with the rank of
major. I am presently active on 10
and 2 meters and am an acti ve
member of the local rad io club.

non waucrs WAfWC A, Re
your August editorial and keeping
our 144, 220. and 420 ~1Hz hands:
Perhaps we should pitch to the p0­

tcutial buyers Ihat we need at least
a couple of ~lHz for amateur radio
because it provides a "hands-on"
training ground for and a place
where future technicians and engi­
neers can develop an interest in
communications and elect ronics.
something they do not get in trade
schools and colleges. And regard­
ing the sale of the spectrum. I be­
lieve that it should he leased for a
period of time with the lessee pay­
ing an initial fee which is the high­
eSI hid and then a yearly tease
payment based on a perre r nage of
whaltbe)" paid initially for Ihe tenn
of the lease. Th is pro\'ides a con·
tinuing revenue stream to the gO\.'.
cnUllent fora public reSUUfl'C being
used for commercial and pri\'ale
gain. Why? Because the spectrum
is a nalional re""-lUfl'C that should
be kcpt publicly held while gener­
atingan initial and acontinuing teV­

enue stream for thc pri\'ate usc- o f
this puNk re~n:e, f I J

Iha\'e hccn a ham since 1962 and
ha\'Clearned mUt'h fnlm illhal has
pro\'idcd countless hours of fun
and learning. as \\ell as pro\'ido.:d a

training ground for learning: some
marketable job skills that have en­
abled me to always find a jon. But
just as mainframe computer pro·
grammcrs arc dinosaurs. nearly
having outlived their usefu lness,
could it be that amateur radio has
also outlived its usefulness? I hope
nul. If not then we mu st redefine
amateur radio and what benefit to
nur socieryzcounrry it can/does pro­
vide and then let our <;(lCiety and
country know!

Detroit radio station \VJR is now
airing An Bell 's show. It's a little
100 late at nigh! for me to listen to
it. but I might start taping it.

When is 73 going to gel an E­
mail address for letters and perhaps
sending manuscripts for articles?
(2)

Amateur radio/computer swap
and shops do not advertise as much
as they used to. I remember the lo­
cal swap and shops always being
crowded and people knowing about
them substantially before theirdate.
BUI not these days.There is just nul

the same levelofadvertisement and
promotion that there used to be. (3)

I have a younger brother whose
past lifestyle may now he causing
him medical problems. He is not
HIV positive. but appears 10 be sick
too often with viral infections and
the like. I am seriously thinking of
building the Bioclcct ri ficr circuit to
sec if it will help him. If I do build
one I will lei you know if the re­
sults are promising or not. (4)

Keep up the great work. Tallie
those chains. keep pushing us 0111 10

do something. keep the editorials
interest ing and mind expanding.
Perhaps it might just get enough.
or at least some. people moving!

Hmm, Don. 1m ( /) , for .I O II/e

leaping liberal reason )~'ll fi re ex ,
peeling corpora/ions 10 actually
consider the!il/ure , It dO(',fll ~ hal'­
pen " 'ith peopl(' , corpoTOtiQlts or

/HJ/iticians. Gel real . (2' No .... and

then 1 /001. to see II'hm IlIlS accu­

mulated Ul Desi/?1l73&AOLr o /ll .
(3) Ha m radio . a .s 11"('1/ {I .f ollr

hamJests.llas sllllk bt'loll' lhe pllb­

lic a"'areMSS hor;::.on , When will
dub.f and /wmfest orgalli::.ers get

lil"t' PR perslm.s ? I got a "'mift'st
amlOlUlCemeTl1for a Detm il (kta­

bt'r llamfesl a " ·ee.l aftt' r my Dc/(}­
ber 73 came. (-I, The bio-e ,,'on 't

hurt and ("(m id ,,·url. II"l mdeTJ f or
\ 'OIIT erra1ft brother. u meno ,.

·" " Ylle . F.D



NWER SR. DIE
Continued from page 4

they're not doing either one. In­
stead they're passing the hal.
asking for more money.

But, let's see what you come
up with. How 's your creativity
doing?

ARRL Wor ried

I've been gelling form teners
from the League confi rming thai
they are, at long last. starting to
worry about the potential lo ss of
ham bands which I've been
gloom-and-dooming about in
my editorials for a couple o f
years or so. Naturally they've
used this as an excuse to rattle
thei r lin cup. begging for dona­
tions. Hey guys, you' re a multi­
million-dollar publishing enter­
prise. If you need more money
for something, raise the sub­
scription price for OSl.

As far as donating money for
the protection o f our frequencies
is concerned. it seems to me that
I remember money being set
aside for that before . $ 100.000
comes to mind. Of course, I'm
getting o ld now and maybe my
memory isn 't as good as it used

to be, but I seem to remember
visiting the lavish League hotel
suite in Ge neva's most expen­
sive hotel during an IT U confer­
ence. and the fl ying over of di­
rectors for part ies, all at the
members ' expense. And hey.
wasn't there something about a
League president who vaca­
tioned away a big bunch of that
frequency-saving money with a
girlfriend in the Caribbean?
Golly. what was his name? I for­
get if I ever wrot e about that or
not

The League letters confirm
that there really is a major prob­
le m-that our UHF ham bands
in part icular are in serious jeop­
ardy. As I've been say ing . But,
you know, I d idn't see any thing
in the letters about what the
League would do to stop the in­
coming tide. The demand for
more and more satellite and
other UHF channels is going to
cont inue to grow exponent ially.
and we have the League saying
they need more money. To do
what, guys? What are you going
to do. send baskets of money to
Washington to be doled out (no
pun intended ) to Congress?
You can't possibly match the

commerc ial lobby money, so
what will you do if we send you
a big check? Party some more?

Yes, I have some good ideas
on what could be done to help
stem our loss of satellite hands.
But first I want to know if (a) a
significant number of our active
hams really give a damn; and (b )
what the Tech/Novice ham s
(now over half of us) think. Do
many of them reall y care? In
other words, if the League actu­
ally came up with a workable
plan, but needed the support o f
the membership, would they get
it? However, as far as I can see,
other than begging for money,
they have no plan of action.

Why should a 75m op care
one whit about what happens to
our 3300 MHz band? Or even
1300 MHz, for that mailer? I
suppose that the 20m Dx ers,
contesters. certificate hunters,
rag-chewers . the Cw -fo rever
crew, and so on couldn't care
less what happens to our unused
(and presumably unneeded)
bands.

Until nearly 1970 the top half
o f 2m was a virtual desert. Heck,
when CQ magazine proposed
taking it away and making a new

CB out of it there was almost no
fuss. Then along carne repealers.
Now we' re willing to fight 10

ho ld onto our precious repeater
hand. BUI hey, why bother about
our 500 MHz-wide band up at
10 GHz? Or a cou ple of unused
5 MHz seg ments of the 2300
MHz band? People in general.
and hams in particular, don't
think much about the future . If
they did they wouldn' t smoke or
be grossly fat. These are denials
of the future consequences of
our actions.

So. guys, if we send you
money, what will you really do
with it? Will it be like send ing
money to Washington? Will it
just go in the po t and be that
mueh more to spe nd on current
enthusiasms?

The M ich igan I\lirade

Maybe you can remember
not long ago when Michigan
had one of the highest unem­
ployment rates in the cou ntry.
When the stat e was a national di ­
saster, verging on bankruptcy,
While I'm not a fan of all the
Republican party planks. the

Continued on page 2 2

HOME PAGE, www. hamboree.org

E-MAll.edg@elin l<. .net

37th ANNUAL

TROPICAL HAMBOREE@
AMATEUR RADIO & COMPUTER SHOW

ARRL SOUTHEASTERN DIVISION CONVENTION
FEBRUARY 1 • lI, 1997

DADE COUNTY YOUTH FAIR& EXPOSITION CENTER
S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.)

MIAMI, FLORIDA
• Sponso red by Dade Radio Club o f M iami, Inc. TALK IN: 146.925

INTRODUCTION TO AMATEUR RADIO DISPLAY' FORUM ON BACK TO BASICS IN THE WIDE WORLD OF
AMATEUR RADIO' PANEL DISCUSSION ON INTERNATIONAL SPECTRUM PLANS & THE FUTURE OF AMATEUR
RADIO' FORUM ON THE FCC AND THE AMATEUR RADIO SERVICE' 200+ EXHIBIT BOOTHS' BDO+ INDOOR

SWAP TABLES' TWO ON·SITE LICENSE EXAM SESSIONS' FIELD CHECKING FOR DXCC AND CQ AWARDS
• PROGRAMS BY AMSAT, ARRL, QCWA, DXPEDITIONS, ANTENNAS, PACKET, TRAFFIC, ARES

• ALTERNATIVE INTEREST PROGRAMS ON CRAFTS, PERSONAL APPEARANCE, HEALTH & NUTRITION

AIR CONDITIONED FACILITY • ON-SITE CAMPING fOR 300 RV, • fREE PARKING fOR 15,000 VEHICLES

Registr" t io n: $5.00 Advance (deecune Jen. 21st) - Ooor: $7.00
Campsites: 3 d"YS (Fr i., ser., Sun.) $45.00, 4 days (Thur., Fr i., Sat. , Sun.) $60.00

Sw"p Teb tes: $28.00 eech plus reg. t icket· Power: s10.00 per user.
(Pr ices q uoted for t ickets, tebres & c"mping includ e Fla. & Oade Co. tax)

Headquarters Hotel: Miami AJrport Fairfield Inn South in the Marriott l odging Complex at 1201 N W. tefuene Road
(N W . 42 Ave.), Rates, $65 .00 Single o r Double. Tel: (305) 643-0055 - Spea k Only to Reservat ion Depart ment and

MUST ment io n "Tropical Hemboree" to get special rate. Dead line Jan. 19, 1997.

TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF M IAMI, INC .
Mail to , Evelyn Gauzens, W4WYR, 27BO N .W. 3 St., Mia mi, FL33125·5059

BOOTH & TA BLE INQUIRIES, email, edg@elink .net, Tel, 305-642-4139, Fax, 305-642-1648
HOMEPAGE: www, hamboree.org
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FCC Stops Renewal
Reminders

Have You Appl ied for
a Vanity Callsig",n,-,?__

As of October 22, the FCC has ceased
issuing Form 610R license expiration no­
tices-reminders to hams that their tickets
are going 10 expire within the next 90 days
and that they must request renewal. The last
notices sent by FCC covered into February
1997, although the specific date was not
available. A Form 6tOR for renewal must be
returned by mail only to the FCC.

The demise of the Form 6tOR means that
hams-whose licenses are issued for 10­
year periods-musltake the initiative to re­
member the renewal date of their tickets and
file a Form 610. AN FCC spokesman in
Gettysburg says the Commission hopes 10
have a Form 610 available soon on the
World Wide Web to permit on-line renew­
als.

From The Repeater, official newsletter of
the Alamo Area Radio Organization, San
Antonio TX.

CIRCLE 69 ON READER SERVICE CARD
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The FCC will not start making any grants
for first-day filers until all day-one applica­
tions have been entered into the FCC's com­
puter. Then applications will be processed
randomly from among those in the first-day
pool.

The number of hams taking advantage of
Gate 2 has been less than anticipated. As
of September 25, 1996, the FCC had re­
ceived 5,297 Gate 2 applications. First-day
vanity filers totaled 4,527, a number that
even surprised the FCC, which had been
expecting a larger flood of Gate 2 filings. The
FCC said 4, 188 paper applications and 339
electronic applications we re received the
first day. Another 770 applications, mostly
paper, had showed up by Wednesday,
September 25. Slightly more than 7% of
the applicants used the FCC's new ly
inaugurated electronic filing system.

QRN.

~b"
tlo• .-.-I>

ProYO.UT.-

• •

Anlenllas West
0ftHr _liM f. 9

80 1_373 ·6425 I.',.:"

Num~r8 onyour FHdbacl< o:tlrd

Among the major headaches for the folks
in Gettysburg are applications that contain
illegible information. FCC personnel have
been instructed to skip over requested
callsigns they cannot decipher. Also, some
electronic f ilers have been sending their
payments to the wrong Post Office box in
Pittsburgh and using the FCC Form 159
designed for use by those filing on paper.
The FCC said that contrary to instructions
on the electronic application form, electron ic
filers should not forward a copy of their li­
cense to the FCC by mail. FCC personnel
have no way to match up licenses with ap­
plications, and they don't need the license
copy to process the application.

The FCC said that some applicants ap­
parently have had second thoughts about
changing their callsigns and have contacted
the FCC to pull their Gate 2 paperwork. The
FCC says that cannot be done. Those is­
sued a vanity callsign who decide they like
the ir old callsign better will have to pay an­
other $30 and reapply under Gate 1.

If the FCC is unable to grant any of your
vanity callsiqn requests, your application witt
be dismissed, and the FCC wi ll not ify you to
that effect. But the Commission will not re­
turn your $30 until you request a refund in
writ ing.

Excerpted from Harmonics, October
1996, official newsletter of the South
Jersey Radio Association.

Alaskan Hams Sizzle
During Forest Fires

It's a sign of how times have changed that
ham radio was not even considered as a
communications link by Emergency Man­
agement, because of the wide use of cellu­
lar phones, during the recent disastrous
forest fires in the Big lake area of Alaska.
The Amateur Radio Emergency Service Net
wasn't part of the scenario. Hams were used
for some of the communications during the
Miller's Reach fire, but only after going to
the Emergency Man agement people to
make their availability known.

Communications ground to a halt when
telephone lines and cellular phone frequen­
cies were so overloaded they jammed. So
many people were trying to get in touch with
loved ones in fire -threatened Southcentral
Alaska thai the local cellular companies had
radio stations begging people not to use their
cellular phones: land lines we re taking a
minute or more just to come up with a dial
tone.

Hams to the rescue! "My XYL. who is not
a ham, and rarely pays attention to what I
am listening to or doing on the radio, was
totally impressed with the number of hams
who suddenly came from nowhere to be just

about everywhere," wrote Bob NL70P, edi­
tor of Mara News. ~We must continually
make our communit ies aware of the impor­
tance of amateur radio during a disaster. We
need to make better use of the bands we
have, and encourage that use so we can
retain those bands."

Condensed from an editorial in Mara
News, the offic ia l newsletter of the
Matanuska Amateur Radio Association,
Wasi lla, AK.

.The Boy and the Froy-

A boy was crossing a road one day when
a frog called out to him, 'Kiss me and I'll
turn into a beautiful princess."

The boy picked up the frog and put it in
his pocket.

The frog said, ~If you kiss me, I'll turn into
a beautiful princess, and I' ll stay with you
for a week."

The boy took out the frog, smiled at it, and
returned it to the pocket.

The frog cried, "If you kiss me and turn
me back into a princess, I'll stay with you
forever, and do anything you wa nt!"

Again, the boy took out the frog, smiled
at it, and put it back. After a long pause, the
frog asked , ~What is it? Why won't you kiss
me?"

The boy answered, ' t .ook. I'm an ama­
teur radio operator. I don't have time for girl­
friends, but a talking frog-hey, thaI's cool!"

Lifted from ARN$ Bulletin. October 1996.

Learn More About
QRP

Founded in January 1994, COC brings
amateurs interested in low power together,
and endeavors to expand their interests and
give them a forum in which to discuss prob­
lems and accomplishments. Besides its bi­
monthly meeting for local members, COC
publishes a bimonthly newsletter, The Low
Down. The Low Down contains technical
artic les, product reviews, member news,
upcoming activ ities, and an activities calen­
dar. CQC membership is open to anyone
interested in QRP.

In eastern Colorado try the Colorado ORP
Club net every Monday evening at 8 PM on
the 147.225 repeater in Golden, and on the
145.1 60 machine in Colorado Springs. They
also use 146.445 simplex. On HF, calt "CO
COC~ at8 PM on 3710kHz (the national 80
meter QRP frequency).

For an application form, send an SASE
to Mark Meyer, 14153 West First Drive,
Golden CO 80401. Membership dues are
$10 a year, including a subscription to The
Low Down.

Excerpted from ARNS Bulletin. October
1996. III



n,ASTRON
16,;, CORPORATION

9 Autry
Irvine. CA 92718
(714) 458-72n • FAX (714) 458-0828

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIAIlE •

SPECIAL FEATURES PEIF"." CEmCIIICATlO..
• SOliDSTATE El£CTRCJtICAlJ.'f REGULATED • INPUT VOLTAGE: 105-125 VAl;
• FOlD-8ACK CURRENT LIMITING Protects Power Supply • OUTPUT VOlTAGE: 13.8 VOC ± 0.05 volts

trom excessive cooent & contillUOUS stlorIed Outpu1 (Internally Adjustable: 11-1 5 WC)
• CROWBAR OVER VOlTAGE PROTECTION on all Models • RIPPLE less than 5mv peak to peak (full load &

UU pl R$oJA. Rs-.t\. RS.So'. Rs-.4l.. AS·5l low line)
• MAINTAIN REGULATION & LOWRIPPU at low line input • All units available in 220 VN:, input voltage

Vo ltage (except for Sl-11A)
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR PQWER CORD except lor RS-3A
• ONE YEAR WARRANTY . MADE IN U.S.A.

E
SWITCHING POWER SUPPLIES

CONT. IC5 WT.(LB5)
20 25 4.2
25 30 5.0

55-25
55-3D

Sl SE • LOW PROFILE POWER SUPPLY
CoIn Clntinulllll ICS'

"' I"~ ~'8~MOD EL Gny Blx k Outy IA.psJ IAIIJlSI Hx Wx

Sl ·l1A • • 1 11 ~·N · 9% 12
Sl·11R • • 7 11 2\0 ' 1 .,. 12
Sl-l1S • • 1 11 ~·N· 9% 12
Sl· l1R-RA • 7 11 4%-7 .,. 13

RS-l SERIES - - -- .,
, u
I -

• POWER SUPPL IES WITH BUI LT IN CIGAR ETTE LIGHTER RECEPTACLE
CInIlnUlU$ ICS· Sill [III]

MODEL Dul., (Allps) (AWlPs) H• W· D
RS-4l 3 4 3'11 - 6Y, - 1'1.
RS-5l 4 5 3'11 . 6'/. - 1'1.

9
2S
37
50

RM SERIES

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLIES
ConUnulMls

MODEl Oul ., [Amps]
RM -12A 9
RM·35A 25
RM-5OA 31
RM·6I)A 50

• Separate Volt and Amp Meters
RM- 12M
RM-35M
RM-SON
RM-5OM

ICS·
(Ampsl

12
35
50
55

12
35
50
55

Sizi [IN)
Hx Wx 0

5'1. x 19 x 8'1t
5'It x 19 x 12 '11
S'lt x 19 x 12 '11
lx19x I2'h

5'10 x 19 x 8'It
5'1. x 19 x 121',
5'10 x 19 x 121',
7x 19x12 ,"

Shipp'",
Wt nbs.!

16
38
50
60

16
38
50
60

U i"il'
WI. [lh .J

4
s
1
9
11
13
13
18
11....

lIIi"il '
WI. ["s.1

411 x8 x9 13

$111 ('MI
IIxWxl

3x 4'\ x 5'"
3lfo x 6'1> x s

3'''' x 6". x n.
awx sw x s
4 x 7'h x to'%

4'''' x8 x 9
4 x 7'/1 x tO'l<o
s x s x 10'11
5x11 x l1
6 x13'~ xl1

6 x 13'1. )( 12\

l in (II'
• x Wx I

s x a x 101't 18
s x n x tt 'l7

ex 13'1. x 11 46
6 x 13'1. x 12\ 48

- Cntiu," IC$'
MODEl Guy "," OIt, (Aa ' SI IAa , sl
FlS-JA • 1.S J
RS-4A • • J 4
RS-SA • 4 s
RS-7:A. • • s 1
RS·1QA • • 7.' 10
RS-1 2A • • 9 11
RS-12B • 9 12
RS-lOA • • 16 20
RS-3SA • • " 35

~"lA • 31 50
MOOEl RS·7A

R -l OA • " 7P

CH Il ' I" S IU'
1l0DEl Del, IAa,sl (Aa'SI

• Swit:hable votl and Amp meler
RS-12M 9 12

• Separate '1011 and Amp meters
FlS-20M 16 20
FlS-35M " 35
FlS-50M 31 50
RS·70M " 7P

RS-M SER;;.:IE;;;.S ~

RS-A SERIES

' ICS_lntermittent Communication service (50\, Duty C~cl e Sm,n on 5 min. off)

MODEL VS-35M

VS-M AND VRM-M SERIES
ICS' Sillll"1 11I1,,11'

IAapl) HxWxD WI. Ilh.)
@13.8V

12 4"'x8 x9 13
20 5 x 9 x 10"., 20
35 S x 11 x 11 29
50 s x 13'4 x 11 ..
" h 13>,0 x12';, ..

35 5'" x 19 x 12"" 38
50 5" x 19 x 12"" 50

'CI' l in Ill) U i"i"
Aa,1 Ix Wx l WI. Ilh.1

1 4 x 711 x 10'4 10
10 4 x 7"" x 1011I 12
12 4"' x8 x 9 13
20 s xs x te» 18
11 2lf.x N x 9% 12
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CenU..lu
MODEL OIly (la , sl

@13.8VOC @l OVDC @5VOC
V5-12M 9 5 2
V5-2OM 16 9 4
VS-35M 25 15 7
VS--5OM 37 22 10
YS-7OU 67 34 16

• Variable rack mounl power suppl ies
VRM-35N 25 15 7
VRM-SOM 37 22 10

• Separate VOltand Amp Meters. DutJIlIt VOltage adjustable from 2-1 5 volts . CU'Tlnllimit adjustable from 1.5 amps
to Full Load

• Built in speaker - CHlluNS
MODH '"' .•" hl'IA_, '1
FlS-1S • • s
FIS- 'OS • • 1.'
RS-l2S • • 9
RS-lOS • • 16
Sl-11S • • 7

RS-S SERIES



Number 10 on your Feedback card

The ScopeMixer
An adventure in ham radio systems integration .

Dave Evison N6GKC
153 Park Avenue

Palo Alto CA 94306

Monitor

U S I ~

Fig. 1. Scopes tsxer Rany, e1SWR o -«.

The ScopeMixer was designed to use
an MFJ (or Autek) SWR Analyzer as a
loca l osc ill ator working either 1 MHz
above or below the RF. Harm onics and
other spurious emissions are measured
by es tablishing an IF refe rence level at
the carrier freq uency, then tuning the lo­
ca l oscillator up or down from the car­
ner frequency and observ ing signals
that develop an IF of I MHz. For ex­
ample, if a reference carrier of 7 MHz
having a second harmonic component is
connec ted to the ScopeMixer, It will
prod uce an IF of I MHz at 6 MHz and 8
MHz (re ference frequency) and at 13
MHz and 15 MHz (the second har­
monic). The amplitude of the harmonic
responses whe n compared to the ampli­
tude of the re ference carrier will deter­
mine their relationship in decibels (dB).

To understand the input circuit refer
to Fig. 1. The values of R I throu gh R4
were calculated to deliver 25 millivolts
rms to the base of the 2N2222 when 707
mil livolts (.707 vol t) rms is app lied at
the RF input. While the 2N2222 in this
confi guration will work with levels sig­
nificantly greater than 25 mY at its base, it
becomes quite nonli near. Main taining 22

,- - - - - - - - = =
~IOTunii

~"'--~.fThe ScopeM ixer is a simple applica­
tion of a heterodyne mixer. It converts
the RF input to a I l\.1Hz intermediate
freq uency, which is well within the
bandpass of the ancient oscilloscopes.
While any frequency between about
550 kH/. and 1600 kl- lz can be used for
the IF, I MHz simplifies setting the lo­
ca l oscilla tor when measuring harmonic
and other spurious products.

How it works

market), a secondhand MFJ SWR Ana­
lyzer used as a local osci llator (about
S40-but you may already have one of
these handy litt le devices). Now that's
real ham engineering !

The ScopeMixer is a good example of
recycling older technology that is rarely
used today: the wave analyzer. The
wave analyzer has bee n supplanted by
the spec trum analyzer in most commer­
cial laboratories, but it's still simple, in­
expensive, and provides an impressive
measurement capability.

The design criteria for the Scope.Mixer
were to keep the cost and parts count low
and use only read ily available parts . The
result is a straightforward bipolar mixer
using a 2N2222A transistor (Fig. 1).
The RF is applied to the base, the local
osci llator to the emitter, and the IF
taken from the collector- it reall y
couldn' t be simpler-and with 2N2222
transistors selling fo r less than 10 cents,
it couldn' t be muc h cheaper. There is no
It-: transformer. Instead, an old broad­
cast " ferrite loopsrtck'' is used. The unit
draws less than 10 mA and req uires
only a 3 volt supply (a co uple of AA
batteries in series).

RF InpY1
(-707 VRMSI Al

Fig. I . ScopeMixer schematic.
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H
ow would you like to adjust
your antenna tuner while your
rig is terminated in a dummy

load? (Your final amplifier and fellow
hams sure would!) Or how about mon i­
toring your SS B signal and chec king the
peak enve lope voltage for clipping and
crossover d istortion? (Wow, talk about
good operating practice r) And woul dn't
it be great to check the rise and dec ay
time of your CW envelope and be ab le
to see those chirps or clicks? Or how
about bei ng able to detect and measure
harmonic rad iation and other spurious
prod ucts (just like the big guys)? Well ,
even if you' re sitting on a very thin bill­
fold , you can manage all of this- and
more-s-with a ScopeMixer System.
Whil e it' s primitive by commercia l
standards. it can provi de you with a ver­
satile measurement sys tem at very low
cost The ScopeMixer will empower
you (without spectrum analyzers and
other professional laboratory instru­
ments) to produce superior, well-tested
designs.

The ScopeMixer System is an ex­
ample of ham rad io systems integrat ion:
a couple of simple circuits containing
only one active component (a 10-cent
trans istor). an inexpensive 40-year-o ld
kit oscilloscope ($15 at any ham tlca



MFJ-283, MFJ-285,
MFJ-285L, MFJ-285W,
MFJ-287 or MFJ-287L

$24 9 5

12/24Hour LCD Clocks

I

'199' MFJ-108B '24-II MFJ-1I2
MFJ·I08B dual clock has sepa­

rate UTC and local time display s.
Huge 518 inch LCD digi ts are easy-to
-see. Brushed aluminum frame.

MFJ·112 shows hour/minu te/
second, day, mon th, dale, year at any
QTH on world map. 12 or 24 hour
di spl ay. Daylight saving time feat ure.

VHF SWR/WaHmeter
MFJ-8t 2B
'299 1

~ -_..~
~-..: - : : -'"' ' .

Covers - :••0
2 Meters
and 220 MHz. 30 and 300 Watt scales.
Relat ive field stre ngth 1·250 MHz,
SW R above 14 MHz. 4 Ihx2 1/.x3 in.

Code Practice OsciDa tor
~ _ MFJ-557
___ '24"

MFJ·557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
he avy steel base so it stays put on your
table. Portable. c -volt battery or I tO
VAC with MFj41305. $1 2.95.

Earphone jack for private practice,
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. 8 Ihx21/. x3)/4in.

WJ Multiple DC Outlet
MFJ-11 18
'69"

MiniSaeaker/Mics I

These tiny-AF] Speaker/Mit:s are 50

small and so lightweightyou'llforget
they're there _. until you geta calL

Excellent aud io from electret mic
element and speaker. Has swiveling lapel
tpocket clip, PIT button with transmit
LED, earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2x: t 1/4X1/4 in.

Order MFJ-285/MFJ.285L for teOM,
Yae su, Ali nco, Radio Shack and Standard;
MFJ·287IMFJ·287L for Kenwood; MFJ·283 L Connedorolw
for spli t plug Ali nco; MFJ.285W for IC-W2A. available· order LIl'UKkL

MFJ-284 or
MFJ·286

$2 4 9 5

Compact5peaker/Mics
Here's a Compact Sp<aker/Mic thatfils
r:omfortahly in your hand and has a full
me speakerfor crystal clearaudio.

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

First-rate electret m ic e lem ent and full
size speaker gives superb audio on transmit
and recieve. Earpho ne jack, PTT, light­
weight retractable cord. Gray. 11/4x2x3 in.

MFj·284 fits learn, Yaesu, Radio Shack.
i landard; MFj·286 fits Kenwood.

!IIFJ Artificial RF Ground MFJ Coax Antenna Switches
MFJ-931 ~
'7991

C reates
irtifical RF ' 3 0"11 MFJ-1 701 '21-' MF -1702B '59" MFJ·1704
' rou nd that eliminates or reduces RF Select any of several antennas from your ope rating de sk with these
~ot spots, RF feed back, TVVRFl, we ak MFJ Coax Switches. They feature mou nting hole~ ~nd automatic
signals caused by poor RF ground ing . grounding of unused terminals-. One year unc f?ndltional guarantee.

Greatly improves your signal if MFJ·1701 , $39.95. 6 posmon antenna switch. 5.0-239 connectors.
zou're using a random wire or longwire 50-75 ohm loads. 2 KW PEP, 1.~W CWo IOx3x l ih m. DC·60 MHz.
mtenna with an ineffective grou nd. MFj·1702B, $21.~5 . 2 posiuons plus new Cen.te r Ground. 2.5 KW

Electrically places a far away RF PEP, 1 KW CW: Insertion loss below .2 dB. SOdS isolation at 450 MHz.
zround directly at your rig by tunmg 50 ohm. 3x2x21O. MFJ-1702.B.N. $31-.95. N.conne.ctor.s, D<;-l .l GHz.
iut reactance of connecting wire . MFJ.1704, $59,95. 4 POSItion cavity SWitch With lightning/surge
20 Meter CW Transceiver protection . Center ground. 2.5 KW PEP, 1 KW CWo50 dB isolation at

500 MHz. 50 ohm. 61/.x41/. x: 11/ . in. MFJ-J704N, $69.95. N connectors.
MFJ-9020 _ . • Dry Du Loads for HFIYHF/UHF
'18~' ;i tJ ,, "'0 - MFJ has a fUl1li~~'l:mmy

Throw this •. ! - .. loads to suit your needs. Use for
iny MFJ 20 Meter tuning 10 reduce needless (and
: W Transceiver in a comer oflour illegal) QRM and save your finals.
mefcase and enjoy DX ing an MFJ.260C, $29,95. VHF/HE '299 ' MFJ_26OC '50"11 MFJ-264
'agchewing wherever yo u go. You get Ai r cooled, non -inductive 50 ohm resistor. .
I high performance superhet recei ver, SO-23 9 connector. 300 Watts for 30 seconds, derating curve. SWR less
.rystal filte r, RIT, AGC, vernier tun ing, than 1.3:1 to 30 MHz, 1.5:1 10 650 MHz. 2!l2X2 Ihx7 in. MFJ-260CN.
tidetone, speaker, up 10 5 watts output, $34.95. N connectors.
;emilfull break-in, much more. Free MFJ·264, $59.95 . Versatile UHFNHFIHF 1.5 KW load. Low SWR
nanual. See f ree MFJ catalog for 40, to 650 MHz, usable to 750 MHz. 100 watto;/ IO minutes, 1500 watts/ IO
io, 17, 15 Meter versions , keyer, audio seconds. SWR is 1.1:I to 30 MHz, below 1.3: I to 650 MHz. 3x:3x7 in.
' il ter, power pack, tuner, ante nnas. MFJ-264N, $69.95, N connector. MFJ-5803. $4.95. 3ft. coax/PL-259.

Super Active Antenna WJ Low Pass Filter WJ Iambic Paddles
'World ~di,?,TVHandbook" says Suppress MFJ-704 MFJ Deluxe Iambic
~J- I 0241S a fit:St rate easy-to- opem~ TVI , RH, '9-. Paddles feature a full MFJ-564
sctrve antenna...quiet..excellent dynarruc telephone and 3 range of '499

'

:ange...good gam... low norse...broa1 .. other interference by adjustments
:requency coverage... excellent choice. reducing unwanted in tension

. Mou~t It outd~rs awa~ from el.e,:- harmonics going to and contact
ncal no~se for maximum SIgnal, rmm- your ante nna. spacing,
n um noise. Covers 50 KH~ - 30 MHz. 9 poles, MFJ' s exclusive Teflone self-adj usting ,_

Receives strong. clear Signals from Dielectric Technology? nylon and steel needle bearings.
all over the world. 20 dB capacitors, hi-Q inductors. ground contact points that almost never
attenuator, ga~n control. plane shielding. RF tight cabinet need cleaning, prec ision machined
ON ~ED. SWitch IWO . gives excellent TVlJ RFi frame and non-skid feet on heavy
receivers and au;<. or active protectio n. Full legal power chrome base. For all electronic CW
antenna. 6x3x5 m. Remote 1.8-30 MHz. Mounting tabs. keyers.

-:;;"'""i has 54 inch whi~, 50 ft. Full Color FAX MFJlBencher K2:'r
f'" coax . 3x2x4 m . 12

VDC or 110 VAC with Use your MFJ-1214PC The be st of all CW wor ds --a
MFJ -1312, $ 12.95. comput.er and '149" c.omJ;lact MFJ Keyer that MFJ-422C

129". MFJ-1024 tran~celv~r to _ ~_ fits n .ght on the Bencher '134-.
C Needle SWR MeIer

receive, disp lay . 0 ~:7"- ., . ; iambic paddle !
ross- and transmit .- .!.o, _. Iambic
MFJ-815B brilliantf ull cotor news photos keyi ng, speed

'69"1 and incredible WeFAX weather (8-50 wpm).
Peakl map s with all 16 gray levels. Also weight, tone. volume controls.

rverage Cross- receive/transmit RTTY. AS CII Automatic keyer or semi-automatic Nearest Ijealer/Orderst 800·647·1800
ceedle SWRI and CWO {"bug")ltune mode. RF proof. Technical Help: 800·647·TECH (8324)
Wattmeter. Shows SWR, forward! Animate weather ma ps. 4 1/&x2~/8x5 Ih in. 01year uM/mdiIWnal guarantee' 30day money back
eflected power in 2000/500 & 200150 Di splay 10 global pictures MFJ.422CX, $79.95, keyer guarantee (lesk11 onorders froRM~F,ree~~
vatt ranges; 1.8-60 M Hz. s i.multaneously. Zoo m any part of only for mounting on your BencherMF.~BO!{~:Ui~. f tate.~39762

Mechamcal zero. SO- 239 picture or map. ~anager lists. or MFJ paddle . (601) 323-5869; 8-4:30 CST Mon-Pri,
:onnec ~ors. Lamp uses 12 VDC or 110 oyer 900 FAX stauons . Automatic FAX: (601)323-655 1; Add 56 sIh
lAC With MFJ- 1312, $ 12.95. picture capture and save . MFJ . . . making quality affordable

'Tejlon~ iJ " regiJlered ,rademark afDupont" i'ri<"' .... ' p« ;fKal "'" ..bjeclIO<h.p' Cl I9'J~ MFI EolIUpfi>oo. In<_
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identified reference level) you will be
able to re ly upon the bask accuracy o f
the oscilloscope's vertical deflection
linearity-which in the case of the o lder
kit scopes works o ut to be abo ut 5%.
Overall accuracy is cumulative and fac­
tors suc h as local oscillator leveling,
gai n-bandwidth product of the 2N2222.
no ise. etc.. all contribute. But. after all.
the Scopextixer is for ham applications.
not rocket science.

To mi nim ize identified no ise and gain
problems. mcucurcrncnts ...hould he per­
formed on the X I range and utilize the
large C RT deflec tion (4 to 5 inches ). In
this manner, deflection accuracy will he
limited to the vertical de flection linear­
ity and the gain co ntrol wi ll he closer to
halfway on.

Usin g the scope atrcnuatc r to provide
20 dB gain (for example. establishing a
reference level on X I O. then se lli ng the
scope to X I for mcasurmg uttcnua­
no n-e-eq uivalent to 20 dB gain) is not
reco mmended because norse compo­
nents increase dramatically as the var i­
able gam control IS se t a t or ncar
maximum. A second reason for not us­
ing the SL'0 PC auc nuator in the measure­
mcnt scheme is that above I MH z the
scope's internal ancnuator compensa­
tion adjustments great ly infl uen ce the
actual gain/attenuation between steps.
and among the three kit scopes used fur
this proj ect. all three had severel y mal­
adjusted attcnuator compensation .

Oscilloscopes with wider bandpass
characterist ics do not work well with

the Scope Mixer system as they arc
se nsiti ve to unwanted sig nals appear­
ing in the IF o utput (local osc illator.
RF fundame ntal. erc. j . If a widcband
scope is used, an IF transformer wi th
a tuned pnmary and secondary will
be- req uired . The lo w cost o f the o lder
osci lloscopes. and their performance

, ScopeMixer

'---r------J 0""". .......:::::::.L-I~
LO. ln

~ Ieasurements

A pattern for a calibration overlay
grid is shown in Fig . 3. Using this over­
lay grid will simplify measurements and
merease accuracy,

Make an overlay from the magazine
pattern by copying the image onto an
overhead transparency sheet. Then cut
the over lay o ut and place it on the face
o f the cathode ray tube . Align the center
horizontal line o f the overlay grid with
the oscilloscope trace .

The Scopextixcr will all ow you to
make attenuat ion measurements in dcci ­
bets (dB). Since dB measurements arc
relative measurements (compared to an

Making a calibration over lay grid

L1 and L2 arc RF transformers made
by windi ng secondaries over o ff-the­
shelf Radio Sbackt" 100 IlU RF cho kes
(RS #273- 102). Before winding the sec­
ondary onto L2 (30 turns #20 enam­
eled). it's a good idea to put a layer o f
masking tape over the wi nd ings of the
choke. T he primary (L1 A ) is fou r turns
of stranded. insulated wire (about #20 ),

The Range/SWR Uni t shou ld he en­
closed in a suitable chassis box for bot h
shielding and prevention o f RF hums .
Use a good qua lity wafer-type switch
(do not usc a toggle-type switch) and
ensure the switc h IS a brenk-before­
make type .

RangelSWR Unil construction

familiar with ug ly construction. check
the ARRL Handbook (it's actually listed
In the index of some Issues under
"Ugly" ). The accompanying photo
sho ws a prototype ScopcMixer
mounted in a small metal 00.\ (note tha t
ugly construc tion was re tained ).

Fig . -I. Scopes tsxer Rallgf'lSWR Ulli, system setup,

Isv'

.~

to 28 mY at the base will enable the
Scopcjvlixcr to display levels as low as
-30 dB (refe renced to the input levelI.

The pot will allow fi ne-tuning to the de­
sired 25 mv when levels slightly greater
than 0.707 Y rms arc applied to the
Scopclvtixcr Rl- Input. I recommend that
the pot be kepi full-on and that the input
to the mixer he trimmed using the range
control pot on the RangelS WR Unit.

The Range/SWR Unit samples the RF
source to he monitored. It accommo­
dates RF levels from IRO mW to over
100 W. It also includes an antenna
bridge for performing "stealth" antenna
tuner adj ustments . In Fi~ . 2. you see
that the RF sig nal to he monitored/mea­
sured is sampled inductively by LI N
LI B. With S I in the rune posit ion. the
RF source is terminated in an external
dummy load. and a small sample of the
RF energy is used for antenna bridge
excitation . R I , R2. R3. and the antenna
system are con fig ured as a simple an­
tenna hridge-and the Scopcbfixe r IS

used a.. the detector. Using the osclllo­
SCOIX readout of the Scopcxtixcr provides
great sensitivity. smoothness and resolu­
tion . L2NL2B transfer the signal dcvel­
oped hy the unbalanced condition of the
bridge to YRI which provides level con­
trol to the Scopcstixcr, VR I functions as
the RF range control. With S I m the
monitor po sition. the unbala nced bridge
signal is fed 10 the ScopcMixcr through
L2A/B a nd YR I. Th is signal is used
as both the culibrntion level for SW R
measurements and reference level for
attenuation measurements .

I'm a grea t fa n of Wes Hayward and his
Ugly Construction. and my ScopcMixe r
i ... an excelle nt cand idate . If you're not

. ,~

=

Scopehlixer construction

Fig . J. Catibrauon overlav grid,
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FREE 60 PAGE
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MX·9300
Fou. Fu....tlo". In One Instru...............

• One no"""-'l -. to.. _ .-.l "-'

...nng .~-

• 1_3OHz F..-q '*""Y Counter
• ~MH.s_ Funct i<M1 G...., . ....
• Dil/it.. I,luttimoM&r
• Dig i' " Tnpl" _ Supply

• l).3OV@ :IA, 11SV lit l A,. 5V @2A,

Model XP-se1.".., .... ""_f'p;' ... _ .­,,,,,_, ,_ ..... ... " 2\1 ." ,.'2\1 .
" · ' _ _U __ . "- ............--,----

TE·32
5 25· x3 3·x1.7'

TE·J2 Multl·Tone CTCSS Enca~'1 $49.95

• Eiglll programmable._.....-
- MMy held llf'OIIr.lmmllblt
N lncUled keypad

- Meets Jl FCC
IClentI!ll;:;Jborl requi errotlllS

ClRCU!" 1M ON READER SERVICE CARD

• fuIy endosed CTCSS....-
- A,l132 EIA toon " 001

67 ,0 • 2035hzlocllKled
- Pe, IOlCl lor mobile I

base applications

~49_M

Elenco'• ..tv....,.,. _,oed Digit.. I """">lI Tl'aI"'" ~ .P*CIlllly
_~oed lor IOC_ projecl., It ;. pu il' on ...1"I1e PC l>oard lor maxi·
mum ~._y. tt 0>cI.- 5 l>ultt-<n power . uppllu. II f\<nct;on 11*'*.
~_~_.~_IIq""' '''''' Iorm.,
1580 lie PO;" tl<_d_

XK·5SO
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UI.9S

, _ .. "ocr..--

DELUXE SERIES
5 -1330 25MHz $459
$-1 345 40MHz $549
$-1360 llOMHz $749

Fe""",,,,,
.~_ . c...__

.' --- ._ -.._" ;;;.~·-... eoo._••_._..._--.._-'"

- 51 CTCSS Tones
- 106 OCS Codes
-~ 151 RepN1e1~

- 0M.ne eorrc-r HelP
-~CW IO

. ,., T~ Loidong &~ (jqphs
'~~: CTCSS

OCS &OTMF

Model M·6100__C".p_I--.."---_.._..­._.....
• '-'" LeO­._-­._~._-' _ _ <00.. ...."" "..._.._..... ..:;

. """.......-.. r CFrT·eou. ...._._-.......,-

AFFORDABLE. HIGH QUAUTY ELENCO OSCIlLOSCOPES
2 YEAR WARRANTY

M-1700
Digital Multlmeter,,-_ ..-_._._.........._-,

*39.1 5

YP·3200 Shared Re-peateo Tone PlInel

SS·32PAEncoder
.9' x l ,3· x .4·

SS·32PADIP SWilth Programmabl. CTCSS Enw~er

• DIPSWIIcb pogramJllllllll
' CTCSS e~

• "1 32 ElA tones from
670 - 20351\2 Included

• May be Ofder\1d wittl
custom tones

CIRCLE10 ON RUDER SERVU CAMl
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NEW
TP-3200D Tabl . Top Version $269.95 each LOWER
TP-3200RM-ASingle RackMount version $279.95 . ach PRICE

·Tp·3200RM-BTrip le Ratt Mount v.rslan $279.95 each 10,8Alll0,~.a!i~.~ oi~~ ;~;'Ident i' ie r \t»' .'S
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STANDARD SERIES
5-1325 25MHz $325
5 -1340 40MHz $419-

·20 dS

-20 dBdB

-20 dB

in this application . jusufy their
dedication to the system.

For amateur applications. measure­
ments are generally made while per­
forming adj ustments for peaking or
nulling . For example. you've just fi n­
ished a QRP rig and you want to check
for. and ir necessary attenuate. harmon­
ics and other spurious products. In this
case your concern is not the accuracy or
the harmonic level. but rather to be able
to detect it and reduce it as much as pos­
sible. In this case the ScopeMixer will
be able to display the spurious signal.
You peak the display using the local os­
ci llator, and [hen make adjustments to
the rig. or substitute new components in
the circuit. to reduce the level of the
spurious signal.

Tbere is nothing particularly critical
about setting up the system. Use high
quality RG 58U coax cable and BNC
connectors. and ensure that excessive
RF is not applied to the RangelSWR
Unit. The power level should not exceed
100 watts. Interconnect the equip mcnt
as shown in Fig. 4. and set the equip­
ment as specified under "Equipment
Setup."

In adjusting the loopstick, start with
the slug in about halfway, Apply the lo­
cal oscillator frequency (approximately
I MHz above or below the RF input sig­
nal); set the pot on the ScopeMixer fully
clockwise and adj ust the RangclSWR
Uni t pot to the level of RF to be applied.

Key the transmitter and apply a CW
signal to the system. Fine-tunc the local
oscillator to produce maximum vertical
deflection and stabilize the display.
Adjust the focus control for best trace.
Then adjust the variable gain and verti ­
cal position controls to set the wave­
form peaks to the reference levels
(Fig. 6).

Fig . 5. Although the peak-to -peak amplitude
of this waveform measures greater than -20
dB. "subtracting the fuzz" results in a more
accurate measurement of -20 dB.



/'llOto A . A peel inside IIII' SmpeMixer.

Remember to subtract the fuzz. Remove
RF power from the system. Remove the
5(K) resistor and reconnect the tuner and an­
tenna system. Key tbc transmittcr and adjust
lhc tuner fo- minimum deflection,

Equipment setup

Oscilloscope front panel control settings:
Vertical uncn uator: XI
Variable gain: 40
Horizontal sweep: 100 kHz
Horizontal vernier: XO
Horizontal gain: 20
Sync selector: Im +
Inte nsity and focus for best trace.

Local oscillator (LO) (MF) or Autek
SWR Analyzer) settings:
Frequency: I MHz below the RF

source to be measured.

Note the frequency of the local oscil­
furor and compare it to the frequency of
the applied RF. lf the frequencies arc
separated hy more than I "'1Hz. adjust
the slug further into the coil ; if sepa­
rated by less than I MHz. adjust the
slug out of the coil. Repeat this process
until a I MHz +11>% IF is achieved.

To check the SWR function of the
Range Unit and adjust the tuner for
minimum SWR. interconnect the
equipment as shown in Fig. 4. Set the

R,mge/SWR Unit to the tunc position.
then rerno vc the antenna tuner from the
Range/SWR Unit. Key the trunsmiucr
and apply a CW signal. Fine-tunc the
local oscillator. and peak and synchro­
nize the IF display. Set the waveform
peaks at the reference levels Wig. 6).
Remove RF power.

Connect a 50U non-inductive resistor
10 the tuner port. then key the transmit­
ter. The peak-to-peak display should he
approx imately 114 inch or less (FiJ,.:. 8 ).

ScopcMixer settings:
RF input pot fully clockwise , power

switch on.

RF rangclSW R unit settings:
Set tunc-monitor switch to monitor
Set range pot according to the amount

of power to be sampled, If possible
Iimitthc RF level for initial settings
from 5 10 10 walls.

MeasurinR harmonics and other
spurious products

Fi rst. establish a reference level at the
fundamental carrier frequency being mea­
sured, Once set. the vertical gai n control
should not be readjusted until all mC3-"UTC­
mcnts have been made and n oted. The lo­
cal oscillator is then adjusted above and
below the carrier while watching the
scope for intermediate frequency re­
sponscs. Harmonics, of course. will be
multiples of the carrier frequency. bur
other spurious responses will not. Once a
response is detected. peak the signal using
the local oscillator, and read its amplitude
(in dB) from the calibration grid. The fre­
quency of the spurious signal is deter­
mined by adding or subtracting I MHz
(depending upon whether the local oscil­
lator is opcnuing above or below the spu­
rious response).

NOll' : HeIOIl' -20 d B . noise and the
width of the trace s ignifican tly limit
accuracy . lVirh ex perience . von can
impro ve such measnremem s by
..subtracting th e jil:':' '' f rom the
mea.\"II rement (F ig . 5 ).

- I dB

-6~

B

Reference

Reference

~

-+-t--+-+---r--t--r~"---I

-2'l.@

;:
I

-10

Fig. 6. Reference level ,
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COAXIAL
DYNAMICS,
INC.

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFL
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
sect ion. direct reading a-scale
meter protected by a shock-procl
housing. Quick-match connectors.
plus a complete selection of plug-in
elements. gives the FRONT RUNNER
reliabilily. durab ility, flexibi lity
and adaptability with a two year
warranty.
Contact us lor your nearest
authorized Coaxial Dynamics
representative or distributor in
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15210 Industrial Parkway.
Cleveland, Ohio 44135
216-267·2233
1·8QO.COAXIAL
FAX: 216-267-3142 SH Us At Dayton - Booths f Ot & 4(J2
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Circle 168 on reader service card.

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
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Examining keyed carrier waveforms

Measuring SWR

Monitoring modulation is limited to
observing the modu lation envelope, bUI
a great deal of information can be gat h­
ered in this manner- single sideband
peak envelope voltage cl ipping and
crossover distortion can be observed .
Refer to the ARRL Handbook for more
Information on these parameters.

Monitoring modulation

PholOB . Scopestixer system wim scope ...

With the transmitter in the CW mode.
key the transmitter by sending a series
of evenly spaced dits and adjust the
horizontal vernier to o bserve the keyed
envelope.

Remove the antenna tuner from the
RangclSWR Unit, then set thc RF
RangclSWR Unit to the tunc position .
With the transmitter in the CW mode,
key the transmitter and fine-tune the lo­
cal oscillator to peak the oscilloscope
display. If the rig is SSB-only. set it to
tune. Adjust the Range pot until the
peak-to-peek signal is set to th:: rcfereocc
levels on the calibrdlion overlay grid The
oscilloscope vertical position control may

rho/a C. ... and without the scope. CIRCLE 186 ON READER SERVICE CARO
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-: Reference <, Range/SWR Unit Parts List

.: ~~ R1 ,R2,R3 51 n1 /2W

I \
VR1

600 Q Linear..,," Composition-

·2" , -20 dB DPDT Wafer
7"\ S l Switch (break-
~ "\~ before-make)

• d -10 dB 100 ~F RFC

\ -6 " B I
L1B, L2A (Radio Shack

- dB 273-1 02)

-. / 4 turns #22

L1A
insulated

wound over<, Reference .> LlB

30 turns #26
F ig. 7. -20 dB.

ename l

also require adjustment (0 position the wave- (Fig. 8). Keep in mind that you need (0 sub- covered
wound over[OI1U on the calibration grid (Fig. 6). Once tract the fW7. (Fig. 5). Remove RF power
L2A (coverset remove RF power and connect a son from the system. Remove the son resistor L2B

non-inductive resistor to the tuner port. Key and reconnect the tuner and antenna system. L2A with a
the transmitter. 'The peak-to-peak display Key transmitter and adjust antenna tuner for layer of
should be approximately 114 inch or less minimum peak-In-peak display on the oscil- masking tape

loscope. A matched condition will result in before winding
a peak-to-peak display of approximately L2B)
l/4 inch (Fig. 8). !l!l

ScopeMixer Parts List

Rl 75 Q

R2

R3, R7

R4,R6

910 Q

51 Q

1 k

Reference

R5 4.7 k -t B

VR1
200 Q Linear
Composition

B

C1, C2,C3 .001 ~F
-20 dB -20 dB

C4 0.1 ~F
. t B -1 d

Reference

-6dB

Fig. 8. SWR null,

Broadcast
Ferrite

Loopstick'
l1

C5

•Antique Electronic Supply Cat.
#PC·70-A (or equivalent)
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g rou nd to ke y a solid -Slate e xci te r.
Some so lid-S late tra nsmi tte rs switch
a positive voltage in th e exciter to
ground for keying a nd refer to it as
" cathode keying ." That is likely a
misnomer because the o n ly catho de s
are p robably ca thodes of semicon­
duc to r diodes. Ju s t so we can all
si ng from the same hym na l. I will
refer to switc hing a posit ive voltage
to g ro und as " ca tho de keyi ng : '

The ke ying speed is variab le from
le ss tha n five to about 30 words per
minute with a sing le fron t panel co n­
t ro l. Eq uatio ns are g ive n for selec t­
ing parts to al lo w higher ke y ing
speeds. The wei g ht is adjusted inte r­
nall y and is ma intained for all
speeds . A front pane l to gg le s wi tch
is prov ided to produce con tinuous
" key-do wn" for tran sm itte r tu n ing .
The op tio na l si de tone ge nerator can
prov ide about 100 mW of audio to
d rive low impedance phones or a
speaker. Th is power is adequate fo r
m ost situations .

T he functional b lock diagram in
Fig. 1 shows ho w three monc stabl e
mul t iv i-brator p ul se g e nerators a nd
log ic e lem ents ca n be used to p ro­
d uce the ke yin g wave forms . O ne
mult ivibrator ge nerates the dash pe ­
ri od . the second gene rates the spac e
period . and the th ird ge ne rate s the
dot period . The space- to-dash ratio
a nd d ot - to -d ash rat io o f the keyer
arc adj us ted inde pe nd e ntly . T he se­
lected rat io of dot/das h/space is
mai nta ined for keyi ng speeds from 5
WPM to 30 WPM . T he monostable

A
n inexpensive flexib le keyer can
be buill with two 4000 series
CMOS ICs ( 0 genera te indepen­

dently adjustable self-complcting dots
and dashes. The keyer can drive an inex­
pensive MOSFET cathode switch that
will key anything from a solid-state QRP
rig to a kilowatt tube final. The keyer
includes an optional sidelone generator
that can be used as a code practice
oscillator while you learn to use the keyer,

The keyer described generates a
keying waveform whose wei ght can be
adj usted to suit your preference. Th is
weekend project uses no critical parts
or unique ICs, so, depending on the
state o f yo ur junk bo x, co nstruc tion
costs can be low. Equations arc given
to allow modification of the design to
fit the parts you have.

The keyer generates a keying wave­
fonn that drives a MOSFET transistor to
cathode- ke y a tube type tra nsmitter
or switch a positive voltage to

Fig. 1. The keyer is built around monostable
muhivibrators and combinatoria l logic ,



Fig. 2. A monostabte meltivibrutor huitt with
CMOS JIm these crith'al 1l'(Il'ejimllJ .

Unit
E/ +V pe riod Speed

sees.
1.0 00 .042 30
.884 .050 25
.7 6 9 .063 20

.6 6 7 .08 3 15

.571 .125 10

.507 .25 0 5
Table 1.

and the slowest speed occurs whe n ET
is near Y.

l ll
.

The duration o f the unit ti ming period .
whieh is eq ual to the time o f a do t or
space, is determined as follow s: The
standard word "PARIS," requires 4g unit
periods (dot pe riods). T here fore, at 30
words per minute (ha lf a word pe r sec­
ond) there arc 24 unit periods per second
and the durat ion of a unit period is abo ut
0.042 seconds . To produce a dot pe riod
of 0 .042 seconds rcqurrcs an RC o f
0.029 seconds (0.042 x 0.69). A standard
3:I dash period is O. 126 seconds and the
RC is 0.0 87 seconds . T he dot and space
are varied with respect to the dash to
change the keying weight. T he va lue of
E!+V for various keying speeds is given
in Table I .

T he kcycr shown in Fig. 3a use s two
C~tOS ICs: a CD400 1 quad NOR gate
and a CD4009 hex inverter. V IA and
U21\ ge nerate the dot p ulse, V IB and
U2 H generate the dash pulse , an d V IC
and V2C ge nerate the space pu lse . The
dot period is determi ned by C2 x (R2 +
R3) and ~; the dash pe riod is deter­
mined by C3 x R5 and ET: the space pe­
riod is determined hy C6 x (R9 + R lO)
and E

T
. The dot pu lse or dash pul se is

triggered with the positive vo ltage
switched thro ugh the key. The voltage
o n the arm of the key is ob tained from
the AND formed by D5 and 0 6. The
keyin g wavefo rm for the gate of QI is
ohtained by ORing the dot and dash
pulses. T he trigger for the space ge nera­
tor IS obtained by differentiati ng the
keying waveform with C5 and R8, and
inverting the nega tive transit ion with
U2E. The keying waveform is in verted
by U2 D to gate the sidetone ge nerator

T iming Voltage
vs.

Keying Speed

t = -RC x Ln( I-Vn / EET) = -RC x
Ln(I -O.5VDD/ET)

t = RC x 0.69 whe n ET equals VDD

the inverter and drives the inverter 's in­
put below VTIt • The inverter's ou tput
goes "high" and holds the " B" input of
the NOR ga te high unt il C, charging
thro ugh R toward I:-'~ , reaches VTH .

While the inverter 's output is "hig h," the
" B" inpu t to the NOR gate holds the out­
put low and triggers to the "A" inp ut
ha ve no effect. The stahle state of the
multivibrator is both inputs o f the NOR
gate "low" an d the input of the inverter
held "high:' The unstable state, or tim­
ing state, has the output of the NOR gate
low, C charging to ward ET . and the
inverter outp ut high .

T he transition of the NOR's outp ut
fro m +V to zero will try to dri ve the in­
put of the inverter nega tive (below
gro und) when ET is less than + Y. The
Ie's input protect ion ci rcuit limits the
negat ive voltage to one diode drop
helow ground. On the positive transition
of the NOR's ou tp ut, the positive swing
o n the inverte r's inp ut is damped to E,
by the diode across R.

The vo ltage on the input of the in­
verter rises toward ~ at a rate controlled
by R and C. T he instantaneous voltage
o n the gate is:

T his can he rewritten in terms of t and
RC :

V = F. x ( l_ e-Vl!c), ~

-tiRC = Ln( I-Vi ET)
t = -RC x Ln( I-Vi ET)

where t = time in seconds
R = ohms
C = farads
Ln = the natural logarit hm
V,. = the instantaneous voltage across

the capacitor
ET = the speed contro l voltage

W hen all three pulse ge nerators have
the same VTH and E

T
, the pulse genera­

tors maintain their ratios as ETis varied
T he minim um pulse period (hig hest
ke ying speed) occurs whe n ET is +V

W hen the gate voltage " , reaches V
TH

•

the output of the inverter switches. Since
each pulse ge nerator's period. ends whe n
Vc = V TIl = O.5VDD ' the time of the pulse
can he written as:

.,

®
C :::: D

~

./

I
I I__.

W

vJ~WI 1------
©

®

®

@

®

mu ltivibrato rs used arc non­
rc triggerahle. Once a pulse is init iated.
subseq ue nt triggers d uring the pe riod
of the pulse have no effect on the pu lse
d uratio n.

A typical mo nostahlc multivi brator
is show n in F ig. 2 . T he lim ed period is
determined by R x C. VTIl (a character­
istic o f the [C ), and Er, the lim ing
vo ltage contro lled by the "Speed Con­
tro l." The threshold. V l'l l ' of 4000 se­
nes CMOS IS betwee n 0.45Vno and
O.SSYDO" VDD is the supp ly vo lt age +Y.
While the match of threshol ds fro m
one chip to another may vary 201%,_ th e
match of units within an Ie IS very
close. T herefore , the inverters arc all
wi thin one Ie to e ns ure tracking o f the
periods as ET is varied. Each of the
m ult ivibrators uses o ne sec tio n o f the
CD4009 hex invert er. The ICs can he
either AE or BE versions: use whatever
is available.

In a NOR gate, the output is "low'
(zero vo lts) whe n ei ther input "A" or
" 13 " is more positive than VTH ' and is
"high" (+V) when both inpu ts arc more
negative tha n VTW In Fi~. 2, the resistor
at the "A" input of the NOR gate holds
that input " low" until a positive trigger
drives it above VTIl' The " B" input
which is connected to the output o f the
inverte r IS "low" because the positive
voltage, ET , at the inverter 's input IS

above VTIl ' When a positive pulse is ap ­
p lied to the "A" input of the NOR, the
ou tput goes "low: ' Thi s negative transi­
tion is coupled thro ugh C to the input o r
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and AND'd with an output from the
space pulse generator with 0 5 and D6 to
produce the voltage for the arm of the
key; the diodes 05 and D6 clamp the
arm of the key low during the key-down
and space period. The arm of the key re­
turns to +V only after the end of the dot/
dash and space periods. Therefore, only
after the dot/dash/space period ends is
there a positive voltage available at the
key to provide a trigger or rc-rriggcr for
either the dot or dash with a key closure.
R7 provides the pull-up for the diode
AND and in conj unction with C I and
C4, filters out the spike that can occur
during the transition from key-down to
the space period. The capacitors C l and
C4 also filter any RF that may be picked
up on the leads from the key.

The side tone oscillator, shown in Fig,
3b as U I D and U2F, is an astable
multi vibrator that oscillates at a fre­
quency determined by Rl4 and C8. The
oscillator is gated "on" when the output
of U2D applied to U I D (via point A) is
zero. The values of C8 and Rl4 shown
in Fig. 3b generate a 720Hz square wave
during "key-down." To lower the fre­
quency increase R I4 or C8. The output
current capability o f U2F is in the range
of 2 rnA which is fi ne for dri ving CMOS
gates or other high impedance loads, but
is inadequate for low impedance loads
like phones or a speaker. A simple
MPF930 source-follower easily pro­
vides lOOmW of audio power to an 8
ohm speaker or phones.

For example, the typical MPF930 has
a threshold of about 3V gate to source
and saturates at O.2A with a gat e to
source voltage of about 4V. Rl5 controls
the input voltage to Q2. When the input
is 3V or less the source voltage is zero
and when the drain cu rrent is O.222A the
gate to source required is about 4 .2Y.
With O.222A flo wing in 8 ohms, the
voltage across the speaker is about 1.8V.
Therefore the peak voltage at the gate
must be 1.8 + 4.2 or 6 volts. To obtain
lOOmW of audio into an 8 ohm speaker
or phones requires a power supply of at
least 6Y. A different speaker resistance
or power output would require a differ­
ent supply voltage. The current drawn
from the supply is in the range of O.25A
which warrants an AC powered supply.
When the supply voltage is more than
6V, a resistor Rl6 in series with the
speaker will limit the maximum current
under full volume. With an 8V supply,



LSI

6

2

v

that can switch +30 volts . Whil e the
drain current is rated as l A , th is
spec ification is not very meaningful
because therma l co nditions limit the
current carry ing capaci ty to so me­
thing in the range o f O.5A in a 122°F
am bient tempe rat ure . The MPF960
can switch +60 volts . Either the
MPF930 or the 960 will be sufficient
to key most solid-state exciters. The
drai n satura tion resistan ce is about 10
ohms which results in a drain to
source voltage of about O.5V whe n
drain c urrent is 0.5A. and about 0.25V
when drai n c urrent is 0.25A.

Keyi ng a vacuum tube power ampli­
fier requires the key ing transistor to
switch voltages suffic ient to c ut off
the tube and be capable of carrying
the peak cat hode c urrent. A typical
kilowatt tube final will be cut-o rr with
+I00 volts or so applied to the cat h­
ode and cathode peak: curre nt will be
less than IA. Fig. 4 shows how the
MOSFET can be used to cathode key
a high power amplifie r stage . E" CI in
Fig . 4 is a positive voltage su ffic ient
to cut-o ff the keyed tuhe for "ke y-up"
condit ions, that is, when Q I is not
conducting. Of course, E' IOcan he ob­
tained with a resistive divider if need
be. The va lue of the resistor between
the cathode and E,./o ' or Tbe venin's
eq uivalent source resistance of the di­
vider. is arbi trary : it must supply the
c ut-off volt age at ze ro c urrent du rin g
"key-up" and limit the current from E </u

during "key-down ."
An Ncchan nc l power MOSFET for

QI is an idea l sw itch in that drive
power is prac tically nil even though
the drive vo ltage must sw ing from
ground to near ly + 10V. The pack age
style essentiall y determines the power
that the device can dissipate without a
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Fig . .lb. The sidetone generator is up/iollal .
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Fig . 3a. The "eyer uses garden-variety CMOS ICs .

R 16 should he 13 oh ms hut with a 12V he done safely with Q I in the keyer,
supply. it should he 27 ohms . If the h UI i f a vacuum tuhe final is to he
sidetone generator is not desired . delete ke yed. prudence and safety dictate
the pa rts marked * in Table 2 and tie the that Q I should he located near the
inputs o f U l D and U2F to either +V or cathode of the keyed stage 10 keep the
ground. hi gh vo ltage out of the keyer and

T he elec tri cal parts list for Fig. 3a away from the ope rator.
and Fi~. 3b is given in Table 2. Most The choice o f Q I depends on the re-
o f the parts are avai lable from Rad io quircmcnts of the transmi tter to be
Shack 1M , and those that arc not in the keyed. The MPF930 is a TO-92 N-
retai l catalog wi ll be ordered b most channe l enhancement mode MOSFETy
Radio Shack stores from Radi o Shack
Unlimi ted. If your c upboard is hare
and your local sto re wan ' , order from
Radio Shack Unlim ited (RSU).
equivalent part s can be obta ined from
almost any industri a l elec tronic s dis­
tributor. For exa mple, Digi -Key, PO
Box 677, Thief River Fall s, MN
5670 1-0677 : toll -free order number is
(800) 344-4539.

Keyin g a solid-state transmi tter in ~

volves switching a re lativel y low vo lt­
age so the "cathode" switching
transistor can he safely located in 'he
keycr. Switching 48 volts or less can
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RSU

27 1-13 35

RSU

271 -092

RSU

271-1131

Number

272· 126

272-1069

272-1435

272-1065

272-1435

2 76-11 22

276-2401

current, the saturated dissipation is di­
rectly rel ated to Ros . Therefore, a
larger die has lower power dissipation
for a given current. A MTP2N20 dissi­
pates I .SW when the drain current is
lA, the MTP5N20 dissipates IW, and
the MTP8N20 dissipates 0 .4 Walts .
T he junction temperatures for the
three devices would be 11 2.5°.62.5°,
and 25° respecti ve ly. Holding the
junction temperatures to under 150°
limit s the operating ambients to 38°C,
87.5°C and 125°C respect ively,

It goes without saying that
MOSFETs with higher current ratings
have larger dice and cost more than
the lower current devices. A moderate
heat sink similar to Radio Shack PIN
276- 1363 with a thermal resistance of
30 ohms is a cost-e ffective solution to
using lower current devices in higher
ambients. For example. the MTP2N20
has R

JC
of 2.5°C/W and with a 30 ohm

heat sink the j unction temperature
rise, when switching IA, is (30 +
2.5)OC/W x 1.8W = 58.5°C. which
means it can operate in an ambient of
91.5°C. The MTP5N20 has RJC of

Description

100 pF ceram ic

0 .1 ± 10% J.l. F fil m

2.2 ± 20% )1F electrolytic

0 _01 ± 10% IlF

2.2 IlF e lectrolytic

1N4148 swi tching d iode

8il speaker: see text

see text

MPF9S0 Ncchannel MOSFET

lOOk ± 5% 1/4W

Electrlcal Parts List for Figs. 3a and 3b

Circu it Symbol

Cl ,4,5

C2, 3 , 6

C7

ca'
ca
01,2,3,4, 5 , 6 ,7

LS I '

01

02

R1, 2, 4, 6 , 8,10,
11, 1S*, 14*

RS, 9 500k ± 5% 0 .1W trimmer

A7 10k ± 5%

A5 1.8M ± 5% 1/4W

A1 2, 15* 100k ± 20% pane l mounted pot

A16* see text

Sl SPOT 275-603

Ul C040 01 AE o r BE 276-2401

U2 C0400914049 AE or BE RSU

* Used only with the optio nal sidetone generator of Fig . ab

heat sink. For example, a TO-220
package has a junction to ambient
thermal resi stance R IA of 62 .5°C/W
and the junction temperature must not
be allowed to exceed l 50°C. When
the device dissipates 2 watts the junc­
tion temperature rises 125°C above
ambient whic h limits the amb ient to
25°C. The temperature near the tube
socket of a tube fina l can approach
100°C. Under these conditions the
power dissipation in the switch would
have to be limited to 0,4 watts. A heat
sink reduces the thermal resi stance
from case to ambient and since the
device 's junction to case thermal re­
sistance, R

JC
, is only few ohms (in

the range of 2°CIW), a moderate heat
sink can be effective in reducing the
juncti on 's temperature rise .

In genera l, the die size of a device
determines the DC curren t rating and
saturated drain resistance, Ros ' other
conditions being equal. For example,
Motorola 's MTP2N20 has an Ros of
1.8 ohms, while the MTP5N20 has an
Ros of I ohm, and the MTP8N20 has
an Ros of 0.4 ohm. For a given drain

Tabh 2.



Fig. 4. A power MOSFET ran cathode -key a
high power RF amplifier.
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1.67°C/W a nd unde r the same co nd i­
tio ns the d issipa tion is I \V and j unc­
tion temperature if (30 + 1.67 )OC/W x
I W = 3 1.67°C. Wi th a heat s ink. it
cou ld ope rate in an a m h ient o f 118°C.

H o w e ver, if the cathode cu rre nt
were 2A. the power d issipated in the de­
vices would he fo ur times gre ater a nd
the heat sink would he more im portant.
Even w ith a 30 ohm heat sink the j unc­
tion temperature of the MTP2N 20 is an
unacceptable 234°C. The MTP5N20' s
junction tempera ture wou ld he 126.7°C.
The lower Rps of the MTP8N20 results
in a d issipation of 1.6W. Its j unc tion
temperatu re rise is (30 + 1.67)oC/W x
1.6W = 50 .7° an d it can operate in an
amhient of 99.3°C.

Clearly, the MTP8N20 is th e tra nsis­
tor of c hoice if the cathode Current to he
switched is 2A whi le the MTP5 N20 can
he used to sw itc h 0 .9A in a I02°e amhi­
e nt. A very thin coat of thermal grease be­
tween tab an d heat sink IS needed to
achieve the lowest the rmal resis tance
from case to heat sink. Lo w thermal resis­
tance is desired because lower Junc­
tion temperature leads to longer life .

A li ll ie less than 8V of ga te drive is
needed 10 drive e ither the MTP5N20
or M T P8N20 into d ra in sat urat ion
with 2A of drain c urr e nt. T he re fo re .
the keyer power supply should be
greater tha n 8 vo lts.

The power supply for the kcyer is no t
critical. except that the M O SFET Q I
dictates a m inimu m voltage of 8 V or
greater and the C MOS devices lim it the
maxim um voltage to l8V. The current
drawn hy the kcycr without the sidctonc
is less tha n 0 . 1mA an d a 9 volt trans is tor
ba ttery has a life expecta ncy greater
than WOO hours. The c urren t d ra wn by
the sidctonc generator is a func tion of

)'
"

---
is

KEYED
AMP

the audio power output. With l OOmW
output into 8 ohms, the c urrent is
I llmA whic h is best obtai ned w ith an
AC powered s upply.

Adj usting or tuning the transm itter
can he done with a string of dots or
dashes if the duty cycle is factored into
the me ter readings, 50% fo r dots a nd
75 % for dashes. A "Tune" switch, SI in
Fig. 3a, allows the transmitter to he op,
erated continuous ly for tunin g and the
transm itter 's meters to he read d irec tly.

Init i al adj ust me nt of the keye r to

produce the standard t imin g- do t
and sp ace equal to o ne unit o f t ime .
and das h equa l 10 three un its o f
time-is straigh t forward. T he o n ly
tes t equipmen t needed is a n aver­
age -readi ng vo ltmeter, e ither an al og
o r d ig ita l. Be a w are that no t a ll
D VM s re ad average on t he DC
ranges. The p rocedure is as fo llo w s :

I . Connec t a n average - read ing DC
vol tmete r be t we e n the drai n o f t he
switch tran si s to r. Q I , a nd grou nd.

2, Note the exact indicated voltage
w hen th e "Tu nc" sw itch, S I , is in th e
"X M IT' pos iti on . and the ke y is up .

The voltmeter will read +V o r E,.!u'
3 . With S I i n "X:VU T:' close t he

ke y to the d a s h po si ti on a nd adjus t
t he "space" tri m m er. R 9 . to m a ke

the mete r in d ic a te e xac tl y 25 % o f
the vo ltage meas ured in S tep 2. Th e
m e te r ' s nee d le w i ll n icke r if the
"Speed" co ntrol is se t to o s low. Se t
the " Speed" con trol to get a steady
meter read ing .

4 . C lose the ke y to the dot posi­
t io n a nd adj ust the "dot" t ri m m e r,
R 3 , to m a ke th e me te r in d icate 50 %
o f t he voltage m ea su red in Ste p 2 .

T h at' s a ll the re is to it. Th e
"space" trim m e r contro ls the d ura­

tion of the space rela tive to the dash
period. a nd t he "dot" t r immer con ­
t ro l s the d urat ion of t he d o t re lat i ve
to t he d as h pe riod. T he dash
period is con trolled by the "Speed"
conrrol, R1 2 .

The sideto ne genera tor is a sep a­
rate o p tio n that may be used o r not;
it has no effec t on the k c yer. It
doe sn ' t m on ito r tr a ns m itter o utp ut;
it on ly m on itors w he n the key is
do wn and the transmitte r should be
t ran smi ttin g. If your tra ns m itter
doesn ' t ha ve a buil t- i n sidctonc
ge ne ra tor, t his o ne ca n fi ll the g ap .

The ke ycr IS a fi ne we eke nd
p roj ect for t he f1 a t- w a ll e ted
brasspound e r a nd the non-c rit ical
compone nts suit the m ost li m ited
j un k box. W it h the de s ig n conside r­
a t ions g iven, yo u can m od i fy the
c i rcui t to f it th e parts at hand . The
kcyer ca n m ake g e n e ra ti ng the ki nd
o f C W yo u l ike e asy , wi thou t spend ­
ing a lot o f money- a nd it m ay help
c lean a few p ieces o ut of the

j unk box. Fa

NEU ER SRY DIE
ConttnuedJrom page 7

Mic higan Miracle is almost worth looking
at. The Michigan unemployment rate was
above the nat ional average for 192 months
in a row ( 1978-J993 ). It 's been below the
nation al average for the last 28 months and
Michigan has been turned from a rust belt to
a growth belt state.

The Republicans have eliminated the $1.8
billion debt: balanced the state budget for
five years in a row: cut taxes 21 umcst:
downsized the state bureaucracy, while im­
proving state services ; and eliminated a
bunch of red tape . For three years the state
has led the nation in wage increases. Job
creation has heen at an all-time high. Mich i­
gan has proven that tax cuts not only work ;
they can work wonde rs! Now, i f wc could
just get Clinton 10 try a tax cut. Instead he
put through the largest tax hike in the his­
tory of the country.

They've reformed welfare. with the resu lt
that over 90.000 Michigan families are now
on the payroll instead of the welfare roll.
And one in three of the Aid to Families with
Dependent Chi ldren (AFDe) is working as
compared to one in 12 nationally.

Those Pesky ETs

There goes Wayne. off his rocker again.
Wel l. some recent book s I' ve read have cer­
tainly gotten me on a shuttle to wcirdsville.
Unfortunately, since a good deal of it makes
sense, I' m going to share it with you.

Unless you've been squatti ng in a cave
somewhere, our of touch with the media,
you know about Harvard professor John
Mack, who decided to loo k into the stories
of people claiming to have been contacted
by aliens. His original intent was to show
how this contactcc stuff was all some sort of
mass hysteria baloney. li e ended up, after
four years of resea rch. publi shing a book
(Abduc l io ll) saying that the phenomenon is
real , which immediately made him a pariah
with his fellow professors.

If you've read Stueber's Communion, and
his BrcakthrOlIf?h , both of which are tediously
dragged out stories which can help you en­
hance your speed-reading skill, you know that
tens of thousands of people have been report­
ing repeated contacts with ETs, and that most
of them don't want to talk about it.

A reader sent me a copy of Dr. Arthur
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A while back an old man was struck by
lightning-and survived. It was what
happened next that was so surprising. He
grew a third set of teeth and a head of new
dark bushy hair. His inoperable cancers

Continued on page 33

Rej uvenation

editorial, when von Daniken brought up the
subject of the Admiral Piri Riis map and
cited a ham friend of mine, Father Linehan
WI HWK, the head of the Weston Observa­
tory, as an expert on the map, I visi ted him
to see how well von Damken had done his
homework. I found that the map did indeed
show Antarctica as it was without the mile
or two of ice on it. Further, as a result of the
map, Fr. Linehan made soundings in
Greenland, where the map showed it to be
two islands, and found the map was right.
That was the first time this was known. So
where did a map showing an Antarctica and
Greenland without ice come from? He said
it had been copied from other much, much
older maps.

Oh yes, the map is cen tered from abo ve
the pyramids of Egypt. Did you know that
the position of Egypt's pyramids and their
size is a replicat ion of the stars of Orion and
that the "ventilator shafts" in the Giza pyra­
mid pointed toward Orion, Si rius, and the
Hyades when it was built?

Well, this stuff is more fun to read about
than endless stories o f the misdeeds and
waste of Congress.

Hom has done a monumental job of re­
searching ancient writings and posi ts an an­
swer for several major historical changes
which have baffied arc heologists, such as
how man suddenly appeared, with no inter­
mediary life forms having yet been found.
And how, after a million years or so as
hunter-gatherers, suddenly, in just a few
years, man seems to ha ve domesticated
plants and animals, mak ing farming pos­
sible. Then there was the sudden appearance
of towns and cities, which call for major
deve lopments in organization.

He also has done a remarkable job of re­
searching the early days of the major reli­
gions and explained many things about
Christ and Christianity that I never heard in
church. This is not stuff that any seriously
religious person should read. It's bet ter they
don' t kno w.

I liked the way Hom 's story tie s in with
what I've read in several other books on
Egypt, the Dogan tribe, Graham Hancock's
research, and so on. And Pat Flanagan 's
work too . He 's done a lot of pyramid re­
search. There 's a new book our on Flanagan
and his inventions by Nick Begich , the chap
who wro te the HAARP book, To ward a New
Alchemy.

Yes, all this flies in the face of what
we've been taught in school and church, so
perhaps we'll do better if we ignore trouble­
makers like Horn and believe what we' ve
been taught and can sec . Any fool can
see that the sun is circling the earth, so no
wonder Gali leo was given a hard time.

Hom's Humanity 's Extraterrestrial Origins,
subtitled, "ET Influences on Human ity 's
Biological and Cultural Evolution." Yes,
this sure sounds like another woowoo­
weirdo book, based on wild speculation
(imagination). Instead I found a very care­
fully researched and thoroughly referenced
book. More about that coming.

Another similar book I read recently was
also well researched and annotated. This
was Temple's The Sirius Mystery. I've writ­
ten about that recently. But, as carefully
done as that was, I found Yin 's Pleidian
Perspectives on Human Evolution to be a
waste of time. If you're interested in some
solid pyramid research you'll want to get
the $14 Bauval & Gilbert paperback, The
Orion Mystery .And also, Tompkins' The Se­
crets of the Great Pyramid, which is $30
and a big (416p) book. The mystery of how
these ancient civilizations suddenly sprung
up is also d iscussed by Hancock in his Fin­
gerprints of/he Gods. All these books tie to­
gether in many ways, and lend support to
the conclusions in Hom's book that aliens
have been around for thousands to hundreds
of thousands of years and have been guiding
our biological and social development for
their own purposes.

Hom points out that the introduction of
many languages and religions has served to
keep us at war with each other, thus keeping
us busy and more easily controlled. Worse ,
he goes into details on how the major reli­
gions started, and then goes back to the
most ancient of texts to support his theories.

Horn 's theories also help explain why
paleontologists have been unable to find any
Darwinian predicted chain of evidence for
the beginnings of man . Somehow, we magi­
cally appeared, with no signs of intermedi­
ate life forms having yet been found. Poof,
suddenly there was man!

So, between Hom and his voluminous
references, the Striebcr books, the contactee
stories, the millions of UFO reports, and
so on, these theories do help tie together
a bunch of evidence which mainstream sci­
entists are doing their best to ignore .
"Anomalies" is their explanation.

Being a pragmatis t, I tend to go with any
theory that helps explain the facts. I try not
to get emotionally invol ved (make it a reli­
gious matter), and am open to any other ex­
planations which will also fit all of the facts
(and not just ignore them). And Hom does
do a good job of sorting out the facts and
assembling them into a reasonable theory.

I have no problem with the concept of
aliens visit ing the earth hundreds of thou­
sands of years ago and doing some biologi­
cal engineering to provide them with a work
force. Or in some aliens still being around
behind the scenes, keeping track of and
influencing events . Even if you accept the
big-bang theory (which I no longer do ),
the unive rse is plenty old enough for ad­
vanced civilizations to have checked out all
habitable planets millions of years ago.

Erich von Dliniken wrote about this stuff
in the ' 60s and ' 70s (Chariots of the Gods ).
As I mentioned a few yean; ago in an
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Simple Mods for the Ramsey
FX Transceiver Kit

Customize it!

Peter A. Berg man N0 BLX
3517 Estate Dr. SW
Brainerd MN 56401

F
or those of yo u nor fami liar with
the FX series kits from Ramsey.
they are 12-channeL diode-pro­

grammed. FM transceivers with an output
in the neighborhood of 5 watts. The series
includes rigs for 6 meters. 2 meters. 220
and 440 MHz. The microphone, ease and
speaker are optional. The theo ry and as­
sem bly manual is all I could hope for.
That' s where the germ of some of these
modification ideas came from.

Mods'? For a kit'! Wh y build in the lirst
place'? Scratch builders build fo r several
reasons. including the fact tha t the device
they want may not be avail able at any
price . It may be ami/able but not exactly
the way they want it. or they may want to
create something which is uniquely theirs.
I suspect that our primit ive ancestor who
fi rst decided to keep the thigh bo ne s/he
had just used Cor bashing something may
have decorated it for the same reason.

Front

Silk _---'
Plate

Fig . J. Slide switches can be mounted easily
{I/ points A, Band C. File notches ill the
case lOp 10 allow free 1II00"/:,lIwfll o] the
switch handle, The side plate may need 10 be
shortened .1'I ightly.
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Kit building satisfies a large part of that
creative urge. Modifying the kit is an even
larger step in that direction. Besides, if
you built it and it qu its working, you have
a better chance than almost anyone to
make it right again, And it's just plain fun !

Onloff indicator

The fi rst change I decided to make to
my FX- 146 was to install an on/off indi ­
cator. I could have wired an LED to the
!XJwer switch or the wiper of the channel
switch but I decided to make it more use­
ful by connecting it to pos ition # 1 on the
channel selec tor sw itch (S2). That's
where I' ve programmed the repeater I
monitor 99% of the time. If I see a green
light I know that the rig has power and it
is tuned 10 the local repeater. I installed a
bi-color LED and connected the other half
to position # 12, where I' ve programmed
the CAP repeater. Now I have an LED in­
dication that shows if I'm on channel I or
channel 12. I can count clicks in either di­
rection and know what frequency I' m
on-e-even in the dark, while driving.

A handi-ham suggested that it would be
nice if the rig hccped at channel one . I
haven ' t done that to mine yet. hut it
sounds like a good idea so I migh t
implement that mod in the future.

Reverse polarity protection

The FX kit, as I received it, docs in­
clude reverse po larity protection, An easy
way to provide that protec tion in a kit or
other proj ect is to install a nice hefty
power diode backwards between the posi­
tive line and ground. When power is

connected propcrly-c-ncgativc line to
ground- the diode will look like a very
high impedance- an "opcn't-c-and have
little or no effect. But. if the leads are rc­
versed at the power source the diode will
look like a short and blow the fu se before
any damage is done 10 the rig .

In the December 1994 issue of 73,
Frank Kamp K5DKZ describes another
method of reverse po larity protection us­
ing a bridge rectifier. If you lise his
met hod it doesn' t matter how you app ly
po wer as the bridge insures correct
polarity, Cheap insurance either way.

Non-standard splits

When I bought my FX kit ] was assured
that it could be programmed for the Civil
Air Patrol repeater frequency pai r. So
when I got to the programming phase of
construction I put in 146.52 like the boo k
said. Then I installed the programming di­
odes for the local ham repeater. So far so
good. Then I put in the CAP outpu t fre­
quency o f 148.15. Fine. I could hear the
repeater. Then I went 10 the auxiliary line
on {he matrix and tried to put in the 4 .25
Ml lz split. After considerable study-and
hair pu lling- I decided that I could get
close but not close enough. A couple of
phone call s to Ramsey later I' d learned
two things. The auxiliary line in the ma­
trix was not se t up to be programmed for
4,250 kHz or any other split that could not
be divided evenly by eight. And the bits I
needed to program that split were there
but they were soldered to bo th sides of the
pla ted-through board at U I0, one of the
74HC283s.



A number of alternatives suggested
themselves to me but I settled on the
cheapest. I used a needle-point jeweler 's
file to cut pins 6, 2 and 15 loose from the
board. They are, respectively. I. 2 and -t
bib . Then each pin can be tied above
ground with a I<Xlk resistor and program­
ming diodes run from each pin to the aux­
iliary li ne a... need ed for your application.
It 's kind of a combination of the worvt as­
peers of "ugly construction" hut mine has
been that way for two years and still
works line. If yuu arc absolutely certain
that you w'il l never ever want to install a
non-standard split just solder U W to the
hoard. If you think you mi ght, then socket
the dumcd thing so you can get to the pins
later.

Access tones

Most Civil Air Patrol repeaters share
one frequency pair and requi re a
CTCSS tune for access. I had decided to
try using another Ramsey kit. the TD- I
Tone Decoder-Encoder, to generate the
access tone for our local CAP repeater.

The TD- I Tone Decoder-Encoder is a
fun link kit all by itself. The hoard is
not much bigger than an Elvis com­
memorat ive stamp and only takes a few
minutes to assemble. hut it comes with a
16-page manual that explains a lot
about c rcss and DTMF tones and
gives so me ideas abou t everyday
co ntrol applications.

All I had to do 10 get the TD-l to
work for me in the FX transceiver was
to add a one-transi stor buffer stage and
level pot to the hasic kit, as explained in
the TD- I manual. Connecting it to the
transceiver was a piece of cake since
Ramsey plainly marks the points for
"PL" input and various points on the
transceiver hoard where I could get the
g volts to run the tone board.

This gives me one tone which Ican turn
on and (lIT with a little slide switch. But
what if I want more tunes'? The freq uency

of the TD- I is set with a precision pot.
1I0w about installing a little sub-board
with two or three pots and a fron t panel
switch to select the tones'? No. it won' t
give me access to all the CTeSS tones,
hut I don't travel much anyway. Rumsey
docs have a new kit, the QT- l Suhaudiblc
Tone Encoder/Decoder. I've not hall a
chance to try it out hut it is vel)' small and
docs generate any of the crcss tones via
switch setti ngs.

You could also hook up a TD~ I as a
tone decoder. Then when it is turned on,
your receiver would be silenced until
someone transmitted that tone. IImmm. A
private line. Wonder what we should call
- -.,,-

If you are concerned about running out
uf mom on the front panel look around
and Sf..'C if you can lind a pair ofconcentric
shaft pots-with an SPST switch. Then
you could gang the onzotf volume and
squelch controls. That should help make
more room for your modifications.

Out-of-hand operat ion

All of the PX rigs arc capable of opera­
tion outside of the ham hands. where you
do not want to transmit without the proper
license. A fl ashing LED installed in the
front panel--or wherever you want il­
and wired to the appropriate channel­
switch position will help you avoid
cmbarrassing little incidents. And visits
from the I--"CC or X-Files. You could make
it beep there too.

Channel expansion

When I ordered my FX kit. one of my
concerns wa:.. that it has "only" 12 chan­
nels, so once I had it working. I just had
to try expanding it. The method I was
looking for had to he chcup-c-excusc
me-thrifty, and lit into the rig with
minimum fuss and no external parts.
I' ve seen plans for an int erface that al­
lows the user to control the frequency
with an external computer and there is a
kit available now that moves program­
ming to the front panel. hut I wanted
thrifty my Im y.

The local cl ub operates a wee kly
emergency services/rest net on the re­
pealer output: if the machine quits
we"Il know where to meet and what
kind of coverage 10 expect . In fact.
once. about 30 seconds into a
Skywam Net the repeater too k a light­
ning hit and went off the air. so I knew
I wanted 147 .03 simplex. hut I did not
want to tic up one of my precious 12
channels for it.

Once you have progra mmed a fre­
quency you have to decide if it is going
to he +rpt , -rpt or simplex by installing
a diode on the matrix at one of those po­
sitions. I insta lled the diode on the
wiper of a douhle throw switch and ran
wires from the contacts of the switch to
+rpt and simplex.

I knew before I started that I wanted 10

program 146.73 and 146.76. and when I
looked in the book I saw that both frc­
qucncics used the same number of diodes
with only one of them being in a differe nt
position. I decided that I could use the
same switching idea to put two repeater
pairs on one channel position. All very c14
cmcruary to this poi nt. hut where do we
pUI this growing numbc.... of switches
without creating a monster we can't use
wit h out accidentally humping things'!The
solution turned out to he so simple that
I' ve wondered if Ramsey planned it that
way.

If you look at Fig. I you' ll sec that the
Ramsey case is a six-piece clamshell de­
sign. In each corner where the pieces
come together there is morn, with a mini­
mum of metalwork. to install a slide
switch. The switches. standard size ITlC­

dium duty DPDT. required a minimum of
trimming and filing to fit the case. The
mounting cars on Ihe switches are
clamped between the case bottom and in­
nc-r plate and eithc-r the front or rear panel
mounting cars. This mounting method is
very solid and has really stood the test of
li me here.

Ynu probably won't want to install any
accessory switches in the right rear comer
near the antenna connector. If you do you
might end up feeding RF to some part of
the rig thai really isn't ready for it ami it's
hard to predict what the presence of extra­
ncous leads in and around the fi nal will do
to your output.

Antenna connector

I' m one of those guys who really
doesn't care to usc con nector adapters .
Tbcy usually add a hit of attenuation and
frequently get lost. So install a B1'\C con­
ncctor next to the stock S0239 and wire
them in parallel. There is plenty of room
and it shouldn't hun anything.

Conclusion

Naturally, before ),OU install tbese
mods. or any others. it makes sense to
make sure the device works the way it's
supposed to. If you have absolutely no ex­
perience in building there arc a number of
inexpensi ve kits that will help you gel
star u..""I. Give it a try.

Both of the kits mentioned above are
available fnun Ramsey Electronics, Inc.,
793 Canni ng Pkwy, Victor NY 1456-1:
phone (7 16) 924-4560. m
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Build This Receiver Preamplifier
... and lise almost anything for an antenna .

Stephen James Erst W9QHV
17516 SE 96th Court

Summerfield FL 34491

••
. '..

resi stors RF a nd RA. Because o f the
high o pe n loop gai n o f the ampli fie r
the gain of the amplifier is RF/ RA. or
20 d B maximu m . A Ik potentiometer
changes the effec tive va lue o f RA , rc­
sulting in a minimum gain ofncar unity.

The amplifier is constructed using a
Radio Shack" pcrfboard. and is rela­
tive ly simple. Becau se- or the widcband
nature o f this amplifier care should be
cxcrci ..cd 10 prevent ground loops.
which wil l cause oscilla tion. Thi s
should he checked using a detector on
the output with no sign al input. There
should not he any de- tector output with
no input s ignal. A de tector configura­
linn suitable for this purpose is shown
in Fig. 2. Input terminals are providcd
fur coax or a wire antenna and the out­
put uses a BNe con nector to connec t 10
the receiver.

The ampli fie r may usc almost any
complimentary parr of tran sistors , I
used a 2N3904 for Q I and a 2N3Y06 for
Q2. If wider bandwidth is desired. a
2N9 18 and a 2N354 6 may he used . An­
o ther co mbination is a 2N2222 and a
2:\'2907. T he pinout for the transistors
used is shown in Fla. J .

.....

Photo It. The completed preamplifier unit.

T

~9V

:::;= .1 UF -=­
C.'i

Output
to

Receiver

Q l 2NW04

Q2 2N3'J{ )(1

tSee text for olht:r Iypt:s .)

cellent sensitivity. Using a vertical 30·
inch piece of number 12 wire. or a few
feet of wire laying on the floor. signals
which had been barely mo ving the S­
meter were 101020 dB 0\'Cf S9 using
the preamplifie r, even at 200 kHz.

Th is preamp lifier c an he easily co n­
struc ted in a few hours. and this will
be ti me well spent. The design utilizes
two transi stors III a compli me ntary
co nfig uration with feedback to

broaden the freq uency response a nd
pro vide the needed . lo w o utput
impedance ,

Ftg. 1 ill ustra tes the co nfiguration,
T ransi stor Q l (N PN) III d irec tly
co up led to p~p trans istor Q2. Feed­
hack from the co llec tor o f Q2 to the
emitter o f Q I IS acco mplis hed by

Construction

('6 10 UF ...

. 1UFC4

u
RO

0 5

n

!Oil

...--_ _-J'tJ!0'

OF

u
0'

03

"0 '
.'i ,ok

A~ t-<.....- ---l./ Q I Co'

CI .1 L> t:.e. '-----j f-
.....'V"Vv-.. .1UF

W
hat's happening on the 49
meter hand'! Is 15 meters
open? How about IO'! Want

to look for beacons on 200 kHz'!
If you are like most o f us. you don 't

have anten nas for every hand . If you arc
an SWL you probabl y would like 10
cover frequencies from 200 kll z to 30
MHz or more. an d a hal f-wave antenna
at 200 kHz is almost half a mile long .
Don't despai r, there is a solution: a high
input impedance preamplifi er. T he
preamplifier must have a reasonably
high input impedance for random wires.
either vertical or horizontal. and a low
output impedance 10 drive today's 50
ohm input impedance rr..•c.civcrs. and it
must have an adjustable gain from I to
20 dB.

Here is a preamplifi er thai le ts you
usc a short antenna over the ran ge from
100 kHz to well over 55 MHz. with ex-

L- " "'"_ ,----- .-.J
Fig . I . Preampli fier schematic ,
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To pumplifier

Parts u e

S.6k..
100

I k potor'lIiorne............ S\fIf*1l

0.1 j.lF rapae*w

10.0 j.lF eapedIOr

' '''''''
'N39OO

9 volt battery

'NOIll: A Radio Shack Sk potennometer may be used.
shunted by 1k In seeee with 2SO ohma.

RI, R2

R3. RS, R6. RF

RA

FW' (see 11018)

ct . C2. C3. C4. C5

C6

0 '
02

Hook it up to a chunk of wire or what­
ever you have for an antenna and check
it out. m

Fig.5.Presetectorfor the preamplifier ifspurious
response und imermodulation are problems .

Pans \'Olues \'Or)' depending on 1/w band.

=
~ 1 "70 UF"V

O J IN400t

us VA I

Because of the broad bandwidth and
the high gain of this preamplifier some re­
ceivers may be prone 10 intermodulation
distortion and poor spurious frequency re­
jection due to signal overload. If you ex­
pcricnce such problems. reduce the
antenna size or preamplifier gain. If you
still experience problems. preamplifier
preselection may be necessary. To main­
lain the high impedance of the preampli­
fier a simple parallel-tuned network with
capacity coupling to the antenna may be
used. One such network is shown in
Fig, S.

The performance of this preamplifie r
is impressive because of its low output
impedance and high input im pedance .
T his project can be completed in a few
hours from the junk box or from parts
readily available from Rad io Shack .

Fig. 4. Suggested AC power supply.

1---r:...~;-----4>---'G~m1

RJ J9 M EG

Fig. 2. Detector f or ch ecking if the
preamplifier is osc illating,

1bc Ik gain control may use Radio
Shack's 5k potentiometer shunted by
1,250 ohms made up from a lk resistor in
series with 250 ohms. An on/off switch
should be used to disconnect the battery.

The operating voltage may be pro­
vided by a 9 volt batte ry or by an AC
power supply consisti ng o f a trans­
former, rectifie r and filter capacitor.
Regu lation is not necessary. A typical
power supply is shown in Fig. 4.

E

B

C

Fig. 3. Pinout of the 2N3904 and 2N3906
transistors.

1997 Charlotte
HAMFEST AND COMPUTERFA IR

March 8 & 9, 1997 - Charlotte Merchandise Mart - Charlotte, NC

•
•
•
•
•
•

Over 160 commerc ia l exh ibit boot hs
All major manufact urers will be here
8 f t . swap t ables by pre-reg istrat ion only
104 ,000 sq. ft . of indoor exhibit space
Park ing for 3,500 car s
Largest indoor HAMFEST in the Southeast

Dealer Booth
INFORI\IAnON

Ken Boyd
WA4 UNZ

(704) 377-8873

For m ore ticket information, write to:

Charlotte Hamfest and Computerlair
P. O. Box 221136

Charlotte, NC 28222-1 136
Or call : (704) 948-7373

ARRL SANCTIONED HAMFEST
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The bottom line.

Rechargeable
Batteries

T
he rechargeable battery business
is booming today. With the wide­
ranging market in amateur rad io

and business-band portable transcei vers
(HTs), the portable min iat ure ce llu lar
phone explosion. and now portable
laptop a nd note boo k co mputer sys­
tems, rechargeable batt eries arc found
in many more areas of life than ever
before. Understanding some th ing
about the se batte ri es and their tec h­
nology has also become increasi ng ly
important, so here 's a br ief primer in
easy-to-understand terms.

1\11'. W iza rd s tun

All batteries work on a s imilar prin­
ci ple : Current 110w between a ncgu­
tivcl y-c burgcd meta llic plate and a
posit ively-charged meta llic plate is
stimulated by a highly ionized elec tro­
lyte, suc h as an acid. Even a lemon.
with its naturally acid ic juice. will ac t <Is
a battery when two plates o f dissimilar
metallic composition arc placed wit hin
it. Do you suppose that's where the term
"j uice" comes from'?

Back in the old days

for decades, the only pract ical rc­
chargeable baucry was the lead-acid
hailer)'. primarily used in automobiles.
boats and airplanes as a storage medium
for electri cal power. The vehicle's en­
gino. when running. can drive a genera­
tor or ultcruator for recharging the
lead-acid batte ry T hen. about 30 years
ago, nickel-cadmium rcchurgcublcs
came o nto the sce ne and took up sonic
o f the market share for portable elec­
tronic devices o f the time (larger "wet"
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Dave Miller NZ9E
7462 l awle r Avenue
Niles Il60714-31 08

NiCds were also used in stat ionary hat­
te ry hack-up applicat ions, hut were
costly). Le ad-add batte ries soon chal­
lenged Nif'ds" dominance in the por­
table e lectronics field with a "gelled
electrolyte" version. Both battery tech­
nologies have had their successes and
d rawbacks in portable electronics since
that lime. At present. we also have two
newer battery technologies struggling
for our attention: nickcl-mctal-hvd ridc
( N i~H ) and a rechargeable lithium for­
mulation. Le t's take a brie f look at all
four competing formulations.

Borin g deflultlons

First. a couple of definit ions. A "cell"
is the hasic unit. A number of cel ls arc
connected in se ries so that their cor n­

bi ncd contributions add together. So a
battery' s ce ll is j ust one unit. and the
battery itsel f is u number of rhosc cells
connected in series-add itive form. Even
tho ugh we ordinarily call a flashlight
cell a batte ry. that's not technically cor­
rec t- you need IWO o r more cells in
series 10 make up a "battery" o f cells .

Lead-acid cells

Le t's look fi rst at the lead-acid ce ll
formulation. The biggest advantage of
lead-acid cells is cost: they 're rela tively
inexpensive to manufucturc . Lead-acid
cells also can he easily kept up 10 snuff
charge-wise . wit h a co nstant vo ltage
charger, with no ill effects. In fact, they
ra ther prefer that kind o f treatment. O n
the di sad vantage s ide of the coin. how­
e ver. lead-acid ce lls arc heavy. They
have the poorest weight-to-energy ra tio
o f all the batte ry fo rm ulations; lead is

heavy stuff! The acid used in lead-add
cells <su lfuric add ) is noxious and corro­
sive if spilled or if accidental leakage oc­
curs. O ther forrnuhuions aren' t as
immediate ly destructive as sulfuric acid:
it can be nasty! Eventuall y the lead plates
in a lead-acid battery become clogged or
nonporous (technically called "sulfated" )
and the cell is no longer rechargeable.
Lead-acid cells arc usually rated for 5(X)

{lr more recharges before thi s happens,
hut it' s a lso predictable on a time-from­
manufacture basis. The "spongy lead" in
lead-ac id batteries ha... to be bee fed up
with the addition of antimony (a brittle.
white-colored base metal ). An timony rc­
acts with the acid and eventually cor numi­
nates the "s[Xmgy lead." so lead-add cells
have a built-i ndock once the acid is intr o­
duced. When thai cloc k runs out. the cell
is unsalvagcublc. A Happy Motoring lip:
Best no l (0 "push" your car baucry too
much beyond its life-in-years rotting
printed on the casco

NiCd cells

Nickel..(..admium cells. on the other

hand. have a much better weight-to-en­
e rgy outp ut rat io than do lead-acid cells.
This can be very important to users of
toduy's miniature electronic devices,
hut these batteries arc also mo re cxpcn­
sivc to make. NiCds mai ntain a rela­
tivel y constant ou tpu t vo ltage as they

di scharge, whereas lead-acid cells drop
o ff (voltage-wise ) more linearly. But
NtCds also have a "memory effect" at­
rributed to them. One man ife sta tion of
this "memory effec t" is when NiCd
cells arc kept on constant charge: T hey
tend not In deli ve r their full potential
charge unless they' re first fu lly dis­
charged. T he way this oddity in NiCds
sho ws up goes something like thi s:
When a NiCd cell is fully charged. its
open terminal voltage is about IA volts .
As the battery ' s reserve is drawn upon
by the load, that fig ure drops fairly
q uic kly to 1.3 volts, then to 1.2 volts.
The NiCd cell maintains that 1.2 vol t
level right up 10 the end of its useful di s­
charge curve, a t whic h po int it drops
quick ly down to 1.1 volts, and then
lo wer... all the way to zero . Wh en that
1.1 vo lt po inl is reach ed the load sho uld
he removed. because furl her d isc harge
can harm the pack. In any pac k o f six,
e ight o r 10 ce lls. one or two cells will
a lways hit bouom firs t, and if the load is
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General Chairman: Dick Miller, N8CBU
Ass!. General Chairman: Jim Graver, KB8PSO

TICKET DEADLINES
• Advanced registration orders must be postmarked no later

than May 2 (USA) or April 25 (Canada). Tickets will be
mailed after January 15,1997.

• Ticket requests that are received AFTER the deadline will be
processed and HELD for pick-up al the Hamvention Office at
the Conference Center entrance beginning Thursday, May
15 at 8:00 a.m.

EXHIBIT SPACE
See our Web site for more information.

• Inside Exhibit Booths
For an application, please Fax (937) 3764648 or
E-mail to exhibits@hamvention.org

• Outdoor Flea Market Space
For an application, please Fax (937) 253-1289
or E-mail to f1eamk1@hamvention.org
Flea market spaces are sold IN ADVANCE
ONLY. No spaces sold at gate!

UNOFFICIAL ACTIVITIES
To be listed in our Program and on our Web site,
please Fax (937) 274-8369 or E-mail to
info@hamvention.org

SPECIAL SERVICES
• A limited number of Handicap parking permits are available.
• L icense Exam are by appointment only.
Details are available via FAXMail or the Web.

BUS SERVICE
Bus service will be provided between Hamvenlion, Air Force
Museum, Salem Mall and Forest Park Mall parking areas.
Check our Web site for additional parking areas.

COMMUNICATIONS
MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964
FAX (incoming): (937) 274·8369

E·Mail: inlo @hamvention.org

WWW: http://www.hamvenlion.org
FAXMail: (Outgoing) You must have a

touch tone phone and call from your
Fax machine. Set your Fax to manual
send/receive, then call (937) 276-6934
and listen for voice instructions.

PHONE: (937) 276·6930. Chairman
Voice Mail box numbers are available via
FAXMail or the Web.
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Quantity
Admission @ $13.00· = $ - --
(valid all 3 days)
Grand Banquet @ $25.00"* = $ ---
Alternate Activit ies
Saturday Luncheon @$10.00 =S - - -
Sunday Luncheon @ $10.00 = $ - --
Credit Card Service Charge. @ $1.25Itickel = $ - --
• $15.00 at door " $30.00 at door, if available Total S _

Month Year
Expiration Date: ':::=-.1-=,---_CallName

FOR CHECK ORDERS:
Make checks payable 10: Dayton HAMVENTION
Enclose the amount indicated in U.S. dollars and type or print
your name and address clearly. A $2S service charge wilt be
assessed on all returned checks. Do not send credit card orders
10 this address!
Mail 10: Dayton Hamvennon Box 1446, Dayton, OH 45401 -1446

FOR CREDIT CARD ORDERS:
Add $1 .25/ticket service charge FAX to (937) 278-4633 or mail
10: Dayton Hara Arena · 1001 Shiloh Springs Rd.• Daylon, OH
4541 5. Do not sendchecks to this address!

Address

PLEASE PRINT! THIS IS YOU R RETUR N LABEL.

City
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State Zip
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able cel l." NiMH cells can be charged
more quickly than NiCds without loss of
potential recharge cycles. They can stand
more heat buildup, and, in fact, normally
get hottcr during recharge than their NiCd
countcrparts-c-but that's normal for the
NiM H chemistry. They also don't ex ­
hib it as much "memory effect" as
NiCds do, but there is still some
memory retention. The "normal" output
voltage per cell is 1.2 volts, j us t like a
NiCd cell. The number of charge/d is­
charge cycles for the NiMH chemistry
is about the same as for lead-acid and
rapidly-charged NiCds; about 500.
They're a bit more expensive to pro­
duce than NiCds right now, but the price
will no doubt drop as more companies
gear up for their production and the
NiMH market-share increases.

Rechargeable lithium cells

The highest energy-to-weight power
density of all of the formulations is found
in the fourth and final formulation, the re­
chargeable lithium cell . Lith ium
rechargeables can pack double the energy
(in terms of both volume and weight) of
NiCds. The specially formulated lithiu m
compound used in lithium rechargeables
produces an open terminal voltage of
about 3.5 volts per cell. Lithium
rechargeables are quite new, and therefore
the most expensive to produce. for the
mo ment. Man ufacturers are also hav­
ing problems prod uci ng rechargeable
lithiums in multi-cell packages, hut that
also may be a temporary drawback.
Lithiums are the most "environmentally
friendly" of the lot and they have no
"memory effect" at all. Rechargeable
Iithiums seem to be the tec hno logy 10

watc h in the ne xt few years for
rechargeable-battery-operated gear.

Non-rechargeable a lkaline cells

still connected to the pack, current in
the reverse direction will be forced
through the bottomed-out cells, causing
them to reverse polari ty. They're usu­
ally not salvageable after that happens.
Since the drop from 1. 1 volts per cell is
rapid, "smart" devices will automati­
cally shut down at the point of 1.1 volts
per cell, saving the pack from poten tial
harm. The memory quirk mentioned be­
fore, however, causes the fast drop­
down to occur at a somewhat higher
terminal potential than 1.1 volts per
cell, so it can be a fooler. The pack (ba t­
tery o f cells) becomes "trained" to ex­
pect recharging at a higher point in its
discharge curve, and therefore won't
deliver as much energy to the load be­
fore it "wants" recharging. It's shaken
back into reality by o ne or two deep dis­
charges, carefully monitored so that cell
reversal doesn't accidentally occur. So
remember that NiCds can become
" spoiled" by over-feeding, but it 's usu­
ally a correctable mistake, even though
it' s somewhat inconvenient.

It 's best to charge NiCds slowly, ove r
16 to 18 ho urs, bu t rapid charging is
possible if the cells arc built to take the
extra punishment. Heat is the enemy of
NiCds, and rapid charging causes heat
bui ldup within the cell- it's a sign that
the chemical react ion of recharging is
taking place too q uickly for the cell to
handle properly. Rapid charging gene r­
ally reduces the pack's use ful life by
50% or so, about the same as that of a
lead-acid battery. It's often an acceptable
price for the convenience of rapidly re­
chargi ng when that option is valuable to
the user. When the pack reaches full
charge after being rapid charged, a slight
discharge can be detected and the rapid­
charging turned down to a trickle charge
(hopefully).

NiMH cells
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~?c';'o RC-1000
Compute r REPEATER
Conce pts CONTROLLER
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• Aulopalch. ReverseAulopalch
• User Programmable CW 10,

Conlrol & User Codes & Timeouls
Manual with schematics • 9O·0ay Warranty

Wired & Testedwi manual .... $199.95
~ Micro Comouter Conc epts
~ 8849 GumTreeAve.::.-:- ~ "'I New Port Richey, Fl34653
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A newer alternative to NiCd chemistry
is NiMH, or nickel-metal-hydride. NiMH
cells have about the same energy-to­
weight ratio as do NiCds, hut NiMH cells
have a much greater energy-to-volume
(physical size) ratio-about 25% more.
ntis means that a NiMH cell can be the
same physical size (even though some­
what heavier) as a NiCd, and will deliver
25% more energy per charge. NiMH is
also more "environmentally friendly" and
is sometimes cal led the "green recharge-

Just as a comparison: TIle non-re­
chargeable alkaline cells that we're all fa­
miliar with produce 1.5 volts per cell .
Their energy-to-weight rat io is roughly
double that of the heaviest of the
recbargeables. the lead-acid cell, and
about the same as that of a NiCd. 1bcir
energy-to-volume ratio (energy to physi­
cal size), however, is about the same as
lead-acid chemistry, so they're much
worse in that respect than NiCds, NiMHs
or lithiums (just an interesting aside). II
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Rack Shelves

Rack Equipment

Antenna Ground ing Kits

Tower Mounted Box Kits

Dipole Hangers

Other Enclosures

Mr. NiCd -E.N. Yost & Co.
2711-D Parvlew Rd. Middleton. WI 5 356 2

Phone(608) 831-3443/ fal(608) 831-1082
DEALER INQUIRIES INVITED
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Small sheets Aluminum and Brass
UHF I VHF Antenna Parts
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Charles Byers K31WK

5120 Harmony Grove Road' Dover, PA 17315
Phone 717 • 2924901

Between 6PM and 9:30PM EST. Eves.
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INSURANCE
Compute r" Radio Equipment

HAMSURE coverage follows your
equipment wherever you take it. Theft
from vehicles, earthquake, water damage
and all other hazards incl ud ing surges.
Insure all your equipment and accessories
(except towers and antennas but inc ludi ng
rotors), med ia and purchased software,
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• AMATEUR RADIO BA TTERY PACKS
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• LAPTOP COMPUTER BA TTERIES
• CAMCORDER BATTERY PACKS
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• SEALED LEAD-ACID BATTERIES
• a.E.M. & CUSTOM ASSEMBLY PACKS
• AUTHORiZED SANYO NiCd DISTRiBUTOR
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Chassis Kits

cabinet Kits

Assembled Cabinets

Slope Box Kits

UHF & VHF Antenna

Power Divider Kits

The circuit

batteries, and can probably be constructed
entirely from the contents of yourjunk box.

Because ITlOSt circuits requiring split posi­
tive and negative voltages draw very little
current, and usually do not require specific
voltage levels as long as the voltages sup­
plied are within device specifications, simple
rectifier/filter circuits providing unregulated
output voltages can normally be used satis­
factorily. However, where specific voltages
are required, such as +12 and -5 volts, small
100 rnA three-terminal regulators can easily
be added to the basic circui t.

The basic circuit for this dual, split-voltage
power supply is illustrated in Fig. 1. The ad­
dition of regulators, if required, is illustrated
in Fig. 2.

A small power transformer with a center­
tapped secondary is required if two sets of
output voltages arc required. Ifonly a single
pair of positive and negative voltages are
needed, no center-tapped secondary is
needed. If you use a center-rapped trans­
fonner, you can use either half, roth halves

TI 0 1

J l +9 VDC

•
C3 W '" C4 J2 -9 VDC

•
'" C1

J3 Conunon
0 3

14 +1 8 VDC

J5 -18 VDC

04

A simple one-evening project.

J . Frank Brumbaugh KB4ZGC
P.O. Box 30, cia Defendini

Salinas PR 00751 ·0030

Num,.,. 31 011 your FNdtHIcll card

11 7 VAC

A Positive and
Negative Power

Supply

M
any circuits using operational
amplifiers (op amps) require
roth positive and negative volt­

ages to operate correctly. This is quite com­
mon, especially in many direct conversion
receivers, active audio filters, function gen­
erator circuits, cte. Most cormnercial power
supplies produceonly positive voltages, usu­
ally just+13.8 VOC, so you're going to need
a simple rower supply to solve this problem.

Some hams solve it by connecting two 9
volt batteries in series with the connection
between them becoming the common, usu­
ally ground, terminal. While this does pro­
duce ±9 volts, these batteries are not only
expensive, but have to be replaced periodi­
cally. When something stops working right
how long will it take you to find it's a
pooped-out battery?

The simple power supply described here
produces oot one, but two different positive
and negative voltages, and requires only
eight inexpensive components in addition
to the small power transfonncr. 'Ire total
cost should be no more that whal you would
pay for one or two pairs of 9 volt alkaline

-F ig, 1. Unregulated power supply schematic . All capacitors are 1000 J1F'. 25 WVDC. All
diodes are IN400J or equivalent ,
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Fig , 2. Adding three-terminal regulators (0 ,!II' baste SIl l /ply circuit.

scpcnucly or the full seco ndary. depending
upon the reeds llf the circuits 10 be p owered

1llc basic circuit uses four half-wave di­
ode rectifiers and fi u filter capacitors, and
will prOOlK.'C two sets of pos itive and ncga­
live voltages. One. using the full sec ondary,
is twice tha t of the other. which Us/"'S only
half the secondary This p rovides consider­
able leeway in selecting a suitable voltage
pair. It also allow'S regulating either or both
voltage pairs. using the small 7MLOxx and
79LOxx regulators.

Terminal J3 i... conuroe to hl.1Ih voltage
pairs. and uhboegh normally connected to
ground, it can he left floating if you want.
However. it must be connec ted to the "co rn­

mon" in the circuit being powered.
T he voltages given in F ig, I are

nominal voltages derived from using a
12 VAC center-tapped secondary of
transformer T l. JI (positive, and J2
(nega tive) provide ±9 VOC re ferenced

" It's almost impossible to wire
this circuit wrong-s-but

Mllrphy 's always lurking
nearby."

to B , common. Likewi se , J~ (positive)
and J5 (negat ive) provide + 1S VDC ref­
erenced to D .

These voltage arc nominal. wi th no
load current being applied" and with 11 5
VAC applied to the primary o fTI. There
may he slight va ria tions fro m these
nominal val ues measured From your
supply.

Construction

There is nothing critical in lead
lengths nor component placement. It
can he const ructed in any type enclo­
sure, or even on a breadboard. but
watch out for the AC in put terminals.
You can build it into the equipment in
which it will he used. You may also

elimi nate T I by building it into your sta ­
tion power supply, using irs power
transformer fur a source of low voltage
AC to the rec tifier/filter circuits. How­

ever. if the ..tat ion power supply incor­
porates a bridge rec tifier this may not he
possible bccuusc o f potential voltage
di ffere nces between power supply
negative. and com mon in this ci rcuit.

Be absolute ly ce rt a in yo u observe
the polarities of d iodes and filter cu­
pacitors. and double-check these be ­
fore applyin g power to TI. A filte r
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From D I.C I Junction
JI 7MLXX/

From D2. C2 Junction
, )2 7l.J LXX

13
From rrnnsfonncr center lap

From D3. CJ Ju nction
J4

7R LXX

1

From D..1. Col Junction ' J5 79 LXX

1

capaci tor connec ted backw ards can
destroy ib a....ociated di od e. and can
also explode ! A n incorrectly installed
diode will apply reverse voltage to its
associated niter capacitor. with similar
fl rcworks .

Al so note the connec tion s to the
78LOxx an d 79LO xx rcgulurors. whic h
a rc diffe rent from each o ther. if these
are needed in your application.

Although not shown in Fl~. 2. you may
wish to bypass inputs and outputs of each
regulator to enhance stability and to e limi­
nate any hash impressed on the IX: volt­

age mils by the circ uits being powered.
which could interfe re with proper regula­

tion. In this application. 0. 1 J..lF bypass ca­
pacitors should be sufficient.

Remember to return B common. to

which the bypass capacitors are re­
turned. to the com mon in the externa lly
powered circui t. Us ually this w ill he the
IX: ground, in which case the bypass
capacitors should be re turned to the
nearby chass is ground. as wo uld 13.

A lthough the example illustrat ed in
this a rticle provides a nominal ±9 V DC
and + 18 VDC. which should suffice fo r
most circuits requirin g a split voltage
supply. a cente r-tapped secondary of 24
VAC will p roduce nominal ± 18 and ±36
VDC.

Caution

A transformer supplying more than 12
VAC will produce peak voltages exceed ­
ing the diode peak inverse voltages and
capacitor worki ng voltage of th ose speci­
lied. In this case. substitute components
which will withstand higher voltages.

/--------0 JI + LV Reg.

J2 · LV Reg.

n COITlI1l0Il

Jol + HV Reg.

J5 • IIV Reg.

Because c ircui ts requiring spli t vo lt­
ages for proper operation draw only
a few mi lliamperes normally, a \'C'ry
small and inexpensive po wer tra ns­
former can he u..cd for T I. A transformer

with a 12 VAC cente r-tapped secondary
rated a t IDO rnA or more should he suf­
ficient. Just he s ure the secondary IS

cente r-tapped if yo u want two sets of

split voltages .
Here is a rule of thumb which. if ap­

pl ied in every case. will save a lot of
problem.. in the future : Every time a
supply voltage e nters or ex its an enclo­
sure. bypass inside (he enclosure , us ing
a 0.00 1 J..l F. 0.1 J..l F and 10 J..l F e lectro­
lytic capaci tor in paralle l. T hese capac i­
(Drs . acting in concert, w ill strip the DC
lines o f an y hash genera ted with in or
extemul to each enclosure.

Operation

Check the voltages between D and all
output te rminals before usi ng the supply
to power o ther circuits. A lthough it is
a lmost impo ssi ble to make a wiri ng er­
ror in a circuit this simple if care IS

taken to correctly orie nt the diodes and
capac itors wi th respect to their polari­
ties" Murphy is a lways lurkin g nearby.
So be surr before you apply power.

If the fo ur voltages and polari ties
measured arc not s imilar to these given
here. turn it o ff and see what you've
done wrong . Look for poor solder co n­
nection s and reversed po larities . Re ­
place any compo nents installed III

reverse with new ones. j ust to be sure

smce they may have been damaged .
Feel the diodes. if they are warm look
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Cesspool

NCUCR SRV DIC
Continued from page 23

disappeared. He no longer needed his
glasses or cane and was completely healthy
and looked years younger, much 10 the be­
wilderment of the doctors who followed and
documented his progress.

It may be that the doctors at the Albert
Ein stein College of Medicine in New York
have accidentally tapped into this fountain
of youth in their AIDS research. They've
patented the process, as have several other
hosp itals. but there's no word in the medica l
literature (or the press) of these hosp itals us­
ing this blood purification system to cure
AIDS . One might wonder why the silence.
Well, that would be someone who has not
done his home work and read abou t a long
string o f other remarkable discoveries
which have been given a similar treatment
by the medical industry.

Are the growing number of miracle cure
reports from people using the Miller
Bioelectri fier or the Beck "plant growth
stimulator" true? Is th is simple. inexpen ­
sive, and fairly fast process really curing
virtually every cancer case it 's bee n tried
on? Is it curing AIDS? Lupus. Lyme Dis­
ease. and a host o f other ill nesses? Is it re­
ally causing people to lose weight and grow
new hair? Is it giving them industrial ­
strength immune systems which are able to
fight off colds. flu, and anything else " going
around?" That's what the medical review
board reports are showing. How soon will
we be able to see some research hospitals
fight off the pressures from the AMA and
g ive th is approac h a rigorou s test on
Alzheimer' s. cancer. osteoporosis, arthri tis,
diabetes, and so on? Is the Department of
Health totally anesthetized?

For that matter, considering the potential ,
have you heard one single politician say
word one about this medical discovery?
They don't dare without jeopardizing their
lobbying money from the AMA, the doctors
and nurse s organizations, the hospitals. drug
manufacturers , and the insurance industry.
The higher our medical costs, the bigger the
insurance company buildings and hosp itals
will grow.

Why am I not su rprised, considering the
corru ption in every ind ustry I' ve gotten to
know personally or read much about? The
amazing th ing would be if the $ 1.5 trillion
medical industry weren ' t corrupt.

Gee, I hate to bother you about this, but
our 20m cesspool on 14 ,313 is alive and
stinking. Yes, I wasted some time listening
to one o f our biggest public advert isements
for the el imination o f our hobby. There was
one old man on there with a strong signal .
prattling on endlessly about showing
5addam Husse in a lesson. He was cursing
free ly and showed no indication that
thought had contributed anything to his opin­
ions. Other strong voices were breaki ng

Continued on 55

Fig . J . Pinouts f or the common positive and
negative 10M! current regulators.

for possible shorts. The associated filter
capac itor might be leaky and need to be
replaced. Check also for any shorts to
common .

I( you do not regulate the output volt­
ages, you may notice that there is a
slight difference between the voltage
levels in the pair being used. This is
normal and reflects the different current
requiremen ts of the circuit bei ng pow­
ered. If the circuit functions correctly
don 't worry about the voltage differen­
tial, which is usually of no conse­
quence. But if it really bothers your
sense of perfection, add regulators .

When adding regulators, remember that
they require head space-highcr input
voltages than the desired output voltages.
The 9 VOC rails can be regulated to 6
volts or less, and the 18 VOC rails can be
regulated at 12 volts or less, and possibly
even at 15 volts in most supplies.

You may be templed to use zener di ­
odes as regulators. l don't recom­
mended this because they will cause
add itional current drain, and the diode
and its dropping resistor have to
be matched to the current required by
the external circuit. This limits the uni­
versal ity of uses for which this power
supply was designed. FIJ

Parts List

C1-4 1,000 ~F 25W VOC
(minimum) electrolyt ic
capacitor

01-4 Rect ifier diodes; 1N400 1
or equivalent

J1·4 Terminals, your choice

78LXX 79 L.XX

. a ..«

T1 Transfonmer, 120 VAC
to 12 VAC center­
tapped, lamA or
greater
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Numbe r 35 on your FefH1b llCk elln;J

HFx from Pacific Sierra Research
Corporation

Nell' propagation forecasting software.

•

0_ '-"'-. . w_ o._,_--'-

it ' s true po wer can ' t be unleashed unt il
you read the well -writte n manual.

Fig . lb. Spherical globalview of Maximum
Usable Frequencies f or transmitter location,
date lind time. This l'it'II' can be rotated (I II
either axis.

­••
••
••
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n •

• •.........
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'........
"

you need is some good propagation soft­
ware for that computer sitting on your
bench waiti ng to log a contact.

Pacific Sierra Researc h Corpora tion,
o ut of Santa Monica. Cal ifornia . th inks
th ey may have th e answer for you with
th eir ne w propagation forecasting so ft ­
ware, HFx. I know. you thi n k "propa­
galio n software" and your mi nd
p ictu re s arca ne DOS program s that
governments use to find o ut just whe n
to Flood an uns uspect ing co untry wi th
shortwave broadcasts o r get th at super­
secre t message through . There arc a
number o f the se programs Fl out ing
aro und an d th e key phra se for them is
not intuit ive . Well . HFx is a Windows­
based application that is desig ned
around the concept of po int -and -clic k ,
Out o f the bo x I fou nd myself bei ng
ab le to play aro und wi th HFx, tho ugh

Richard Lubash N1VXW
rlubash@poco.mv.com

A s I start writing this review it has
been 36 days without a single spot

being sighted on the face of the sun. The
last lime o ld Sol had such a long period
without blcmi..hcs wa... 19""', two years
before I was rom. We arc indeed in the
midst of the solar doldrums. At a time
like this. a litt le magic or it crystal hall
sure would come in handy-c-just that ex ­
Ira edge so you could find thai lone OX
station up on 20 meters that hasn't
shown up on the d uster. With so many
hands and so little time. it sure would he
nice to kno w where 10 look . Or maybe
you have a huddy in Shiproc k. New
Mexico, and wo uld li ke to set up a skcd
on 17 meters bUI due 10 low nux levels
haven' t t een very success ful. w ell, what

Global MUF - Re cl anl)Ula! PIOlllC tion 1iI.13
What is HFx?

HH. HFx is a powerful HF pro pagation
too l that calc ula tes ionospheric
skywave signal stre ng th from 2 to 30
MHl . HFx uses a ve ry intuiti ve
graphica l user inter face that heavily
support s po int -and-d ick a nd bases its
opera tion o n virtual -raytracc algo­
rith ms dev eloped by ITS and CCIR
over the last 30 years. The so ftwa re
creates th ree d istinct o utput model s
des igned around user input o f:

The geographic posi tion of both
tran sm itter and receiver

Emission power and antenna
characteristics

Date and time
Propagatio n path (long or

shan)
Solar fl ux or sunspot number

and K index
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Fig. t o . \Hlrld dell' showing Min imum Usable Frequencies for transmitter location, dare
and time,
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HFx system req uirement s arc a liulc
more robust than the typical ham fest
j unker PC. but with many hams
upgrad ing their sys te ms running it
sho uld not prove too great a challe nge .
Minimum co nfig uratio n is:

a plot of a vailabili ty and signal-to­
noi se rat io for the HF am ateu r bands
80-10 meters d uring a 24-hour period.
(Sec Ffgs. 3, 4 and 5.)
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hours yo u can enter data and get re ­
sul rs in a matter of seco nds. and it he­
comes fun to see what the software
says about the possibili ties for the
QSO you arc curre nt ly hav ing . I de­
cided to give HFx a shakedo wn by
comparing it s pred ictions with the ac­
tual co ntacts being made d uri ng the
' 96 CQWW RTTY and CQWW SSB
co ntests. I decided to not o nly test it
again st stations that I heard from my
QT H but al so agai nst s tatio n s ig hti ngs
that ca me in on the DX cl us ter during
the co ntest. I was ab le to se t up the
tra nsmit locat ions on c lus ter spots us­
ing the lat itude and longitude informa­
tion fro m a cal lsign CD ROM. a nd
used the scrclluble list o f call sig n pre­
fi xes on HFx for the DX statio n 100;U­
tion . In addi tion . I used HFx In set up
a number o f skeds with statinns here
in the US based o n op tim al times
predicted by the software .

Fig. 5. Signal-to-noise ratio for mmsminer
lind receiver on -If) meters over (J 2.J-hullr
period,

FiR. 4. Hop mode availabilitvfor transmitter
and receiver on -10 meters over a l.J-hour
period .

Operation

386-ba-,ed PC
Wi ndo ws 3 .1 or higher. including

Windows 95
Hard drive with 6 megabytes o f free

space
3.5" floppy drive
4 megabytes of free RAM
Mouse
SVGA monitor set to 256 colors at

6-U) x 480

The mai n operationa l window co n­
sis ts o f a world map and two too l bars
whic h pro vide access to all of the fea­
tu res incorpo rated in HFx (sec Ftg , 6 ) ,

The map can be configured to show
transmitt ing and receiving statio n
placement, so lar position. major world
cities. great ci rcle path between Tx
and Rx. aurora l bo undari es based o n
geomagnet ic activi ty and day/n ig ht
termi nator. The window can be resized
via the mouse and the world view will
auto matica lly resize to the new win­
do w posit ion with no need for scroll­
ing . The syste m comes wi th an
exte nsive online hel p system that
mimic s the we ll-writte n and illustrated
manua l. Polit ical and state bo undaries
are not shown on the world map but
di alog bo xes allow entry via a
scrollab le list of ca ll p re fixes so Ihat
p lacing the transmitter and receiver
can be accomplished without the aid of
a world atlas.

Afte r playing with HFx for a few

"HFx is a powerfill HF
propagation tool that

calculates ionospheric
skywave signal strength

from 2 to 30 MHz."

~-
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-Tcmporal MUE which co nsists of a
24- hour graph plot ted for a path be­
twe en the transmi tt ing statio n an d re­
cciving station with freq uency versus
UTe time for Hi ghest Possible Fre­
quency, Maxi mu m Usable Frequency
or Optim um Traffi c Freq ue ncy. (Sec
Fi~. 2.)

FiR. 3. Hop path for transmitter and receiver
on -10 meters til 1200 UTC
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-Hop Mode. whic h provides both a
graph ic re presentation of the hop path
betwee n trunsmi ucr and rece ive r. ami

-Globul MUF, whic h is d isplayed
by use r choice on a fl at or spherical
world map that can be config ured for
Highest Possible Frequency, Maxim um
Usable Frequency O ( Opti mum Trame
Frequency. (Sec I'i~s. 111 and l h.)

After you inpu t the above informa­
tion via dialog boxes or I:ly point and
d id on a world map. Hf- x wi ll gi ve
) 'OU the following mod els:

Fig . 2 . lI;gh"~ 1 Possible Frequency, Maxi­
m"III Usable Frequency and Opt imum Truf ­
fie Frequency ptoned belli"""" mmsminer
and receiver f or a 2.J-hIJllr period,



Fig. 6. Main screen. showing transmitting and receiving station placement. solar position. major
world cities, g IYaJ circle path between Tx and Rx. auroral boundaries based on geomagnetic
acti"ity and day/mghr terminator. These items may be turned on or offat user i" discretion,

,.

CIRCLE 10 7 ON RUOER SERVICE CARO

",

Availability

HFx is pr iced at $ 129. If yo u arc on
the Internet you can get product infor­
mation, order HFx or dow nload a
demo copy of HFx at: <htt p://
www.psrv.eomlhfxl>. Or, contact the
company di rectly : Pacific Sierra Re­
search Corporation , 290 I 281h s t.,
Santa Monica CA 90405·2938; (800)
820-4PSR, (3 10) 314-2300 outside
US and Canada . II

CIRCLE 54 ON READER SERVICE CARD
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should understand that any propaga­
tion program j ust coliales past statlsti ­
cal data in the hope of applying it to
the future, which is never entirely pre­
dictable. Using propagation software
does, however, give one a place 10 start
when turning on the rig and wondering
where that OX might be lurking or
when the best time is to call that friend
on the other side of the country. The
lill ie bit o f magic that a program like
HFx can perform sure can't hurt, and,
after all , doesn' t amateur rad io involve
j ust a lillie bit of magic?

TIle POWER POCKET is aYailJb~ from mos/
major Amateur Radio Deaiers, orcomect

M"~ NCG COMPANY

._ l~~~e~m~~~~i~~el
(800) 962-2611
(714) 630-4541
Fax (714) 630-7024

Without

power. your

HT is useless!

Don't be

caught with·

out aPDWER

POCKET when

you need it

most.

12Vtl .OAmp Hours 01dependable
power. inaconvenient soft case.
Simply insert the cigarette adapter
plug normaly used in your car's
~ghter 10 instead plug into the
POWER PlXKfT.The POWER

PlXKET provil:les hours 01 eXlended talktime. up to 6times
Ioogef than standard battery pad(s!

• Emergencies - Special Events - Search & Rescue - Hiki "'ll­
Cycli"'ll- Hamlests -FIeld Day - Etc.

•Compact slim design Ihat is light weight.
only 30 ozs., WIth abell loop and shoulder
strap included.

. 11rN Walt Charger ind uded. Charge rate:
6·8 hours fromcompklte discharge.

• Sealed leadacidcase, can be recharged to
100% without memory effect of NiCads.

'OWER
::::-=""' OCKIT

but for now I think the folks at Pa­
cific Sierra Research Corporation
have a wi nner.

Although it wou ld take a serious
amount of research with both transmit
and receive stations available at di ffer­
ent times, places, times of the year,
and so lar conditions to thoroughl y test
out any propagation software, J found
the resu lts that HFx produced for both
my contesting experiment and setting
up skeds to be quite impressive . One

Conclusions

The results of my unofficial field
testing were quite amazing . HFx was
able to predict that communication
should have been possible for recorded
DX spots the vast majority of the time.
In many cases, HFx showed a small
window of opportunity at the Maxi­
mum Usable Frequency and, sure

"1 do like technology and, like
most hams, I love toys; HFx

fits both requirements."

enough, spots would start showing up
on tbe cl uster. I also checked HFx
against my station log randomly over a
period o f about six months and the
vast majority of contac ts fell within
the ploued window of opportunity. I
found the hop mode to be quite educa­
tional in that it gave a graphic repre­
sentation of the sig nal path,
availability and signal-to-noise ratio.

I enjoyed using HFx . J don ' t have a
"big gun" station and probabl y never
will. but I do like technology and, like
most hams, I love toys. HPx fits both
requirements. I would like to see the
next release of the software include a
display of Lowest Possible Frequency

.and possibly dy na mic real-time e ntry
of the time at the transmi t location,
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This is a cool producn _ Hdm Riu/io Onlint'

HFx will become a powerful foece in the field of HF. prop;tplion
predicnon and anal~is. - QST

HFx figum among the mOSI complete and 001developed
prediction software tools. - ldrgdhrrtz

V~ry intuitive and visual . . . easy ( 0 underseand! - CQ (jdpd n)

lr's uncanny how accurate (l Ih) is! - N9VHW

Check OUI o u r W(Cb site for more
information. Take rhe guided
lOur or download a demo copy
and ny it OUI yourxlP.

Imp://www.psrv.comll#
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MultiFAX® AM/FM
WEFAX Demodulator

Fine-tuning a satellite Tracking system,

Plw lf, ,t. MFMAP7 provides II rent-time XHlf/hicul (li.WIIl)" as it plots satellite tocatians ,
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Larry R, Antonuk WB9RRT
P.O. Box 452
Marlborough NH 03455

I had spent the last several weekends
working on my overall weather satellite

Automatic Picture Transmission (APT) rc­
ceiving system. My Hanuronics R1.19 wu'..

huilt and working well . The woodbou-c
Communications Turnstile antenna was
assembled and mounted on a tripod on the
roof. along with my L"G·137 preamp. I
was receiving weather satellite transmis­
sions left and right. Unfortunately. most of
the passes I received were coming in to­

tally randomly, I wass simply recording ev­
erything that came in. and laboriously
sorting through the pile later. This worked.
hut it took several minutes to watch each
image paint itself on the screen-s-only to
lind OUI. in some cases. rhat it W'LS a totally

uninteresting shot o f some douds out over
the ocean. Since I was primarily interested
in the weather occurring in my own gen­
eral vicinity I found that I was wasting an
awful lot of ti me. It ....u s time to do some
homework on my new demodulator.

J purchased my demodulator based on
recommendations from a couple of knowl­
edgcabic friends. ruther than o n my own
understanding. Once I had my weather re­
ccivcr up and running well enough to hear
anyt hing. I fired up the demodulator and
learned enough about it to demodulate pic­
lures. Tbcn I went hack (0 improving my
antenna installation. Now thai the antenna
was installed I had time to fine-tunc the
fi nal part of the system.

My demod ulator was the external
demodulator unit from Multif-AX$. This
demodulator works in conjunction with
MultiFAX's l\.1FMAP Version 7 soft ware,
providing a means 10 decode several types

of weat her satellite images. I was new to
the satellite image business. and wasn't
sure exactly what I might he wanting 10

dec ode-s-either right now, or in a year or
two. The Mult iFAX unit supported
NOAA, Meteor, GOES. Mctcors.u and Hf
WEFAX. I had abo chosen the Multi fAX
because it comes in an external vcrsion-c-I
didn' t have 10 tear my PC apart 10 install a
card. and I could easily usc the external
unit with my laptop . (Of course. the
~1ultiFAX docs come in a PC card model
for the dicbards. ) The MultiFAX hooked
up via the PC's printer port for fu ll parallel
data ofll..muion. I knew that some units only
used the serial port. which limited their
overall data throughput. (l had certainly
learned this with my experiences with
the home-brew, shareware-supported de­
mod ulators.) Another necessity was the
abilit y to record satellites unaucndcdc-I
certainly couldn' t he home to li re the soft­
ware up in the middle of the day.

What li llie knowledge I accumulated
had easily taken me to the point where I
could decode and display images. The in­
srallation of the unit itself and the
Mf~IAP7 software wax a cinch-cjust
plug the box into your computer with tbe
supplied cable. copy the files from the
di..k. and hit the road. ~1FMAP7 takes up
about 8(XJ kilobytes on your hard drive,
hut you'H need about 4 MB total available
space. A complete satellite pass gets "re­
corded" to the hard drive in real ti tre. and
takes as much us 3.5 M per image! About
the time I decided I needed to learn more
aboutthe MultiFAX uni t I ulso found out I
needed to do something about the couple
of dozen 3.5 MB files on my hard disk­
things were getti ng prcuy crowded!

Using if ! Sim ple!

At this point I decided 10 read tbc
manual. which. in retrospect. was not a



c $VGA II> 1024x7684lo1l

[) _11IgII R __
~_NOo\A,,"'­
(R_l. GOES.__
.. $00""",_ HF Fa>.

Q R--..-.
oc and FHd-
....... _ _5epa-
..-lily COt n~.. SI'i--
a Inl.mol Do mo<luIaIO' ''' I~
50_.. only $26;, r.lu"~

FAX Progro~ S.~~~.
Roeeow, Just $1.9'

tJ 00 - 100 ......__
_d_~. (»____er......c-_.....) ...........
_AX 88S "~2s.a1$l1
(_ spy EST.aNI . 21.
KB.No_'9I~ Col._.
COt f .. Ior~" IoIfom>I--

.Iull,''''"X' '" M.~ ' '''''1"1. , l.'E1. FlIl rp<Jft. :-OY 14450
71 6-425·8759 Fu :716-223-6198 BIlS:716-425-8759

';J _s,...... _
_~.~(P....1eI
POII)s._......_1or
1lUc..•.-.

a ~fl!!s..-R. t I . (2'-1' __
I'l()"V, sa_,_ E_..­
Q Pn>ie_~-'
. _ and Clido.' U_ ln~,·

1Ko1, Mou.. S"PPO'l. Slo'.
'~ TrKking, ZOO"'. GIF_OO
Binlry 011...... , F_I..Co~
bOn. Pm"" Supporl, OOd­
""'0. Ifn _"""",",,, Cllt>rlI·
_ . Anin'IabOfl. MlI£b I!!ort.-

Q PLL On:uilry-........,

P'_~"'"
_No~_--::J~ _ l*d 10<
I'l()"V, _ ...-s..­
NO Disll R!gulf!!!

Once you have the proper images re­
corded. the ~1ultiFAX software supports
grid and map (unctions that allow the user
to overlay latitude and longitude lines, as
well as map information. More advanced
"frosting on the cake" features include the
ability to create pseudo three-dimensional
images. colorization based on tempera­
tures. infra-red optimization to allow tern­
perature data to be read directly from an
image. and even animation. (Yes. you can
produce your own moving cloud images
just like on the six-o'clock news!)

The Multi"'''AX WEI-'AX Demodulator;
combined with the Hamtronics R139 re­
ceiver, and the Woodhouse Turnstile an­
tenna, has proved to be a very satisfactory
weather monitoring station. However,
even with all the resources available, in­
cluding one's own "eye-in-the-sky,"] still
fi nd myself occasionally getting out­
smarted by the weather. I suppose this is
simply Nature proving that she's superior to

technology, and may never change. Until it
does, I still keep an umbrella in the trunk. Fa­
nnedctailscontaet:MultiFAX-,321 Mason
Road, Fairport NY 14450; Telephone (716)
425-8759; FAX (716) 223-6 198; BBS (716)
425-8759. I!l

corrected once in the Display menu.) As
the unit records, the image is traced out to
the screen a line at a time, over the next
several minutes. A keystroke stops the re­
cording, saving as much of the image as
has been recorded up to that point.

The recorded image is then called back
up in the Display menu. This menu allows
zooming in and out, inversion of the im­
age. changing of the brightness and con­
trast. false colorization, and a variety of
other functions. A section of a Picture is
saved as a View, which takes up only a few
hundred kilobytes of disk space.

Scheduling the recording

After the novelty of satellite imaging
wears off, you 'll find yourself not neces­
sarily wanting to record every single
bird that passes within earshot. You' ll
probably want to tailor your recordings
to capture just passes that go right over
your location, or perhaps you want to
capture all the images you can-but just
in the three hours before Saturday's ball
game. In this case, the Record menu
offers a timed fu nction that will start re­
cording a single image at a specific time,
based on your computer's clock. In addi­
tion to this "wait until recording" mode, f----- ---- - -----­
MFMAP7 also includes a utility that al­
lows use of a separate schedule file. and
will call the Record module at specific
times. Using the feature you can record
up to 200 passes automatically-as long
as you have about 700 MB of space
available on your hard drive!

But how do you know when the satel­
lites will be coming over so you can set
the timer properly? Luckily, MFMAP7
has a built-in satellite tracki ng funct ion.
This uses a graphical display that shows
a world map, and traces the path and
footprint of each of the satellites. This
display works in both real and acceler­
ated time, so it is very easy to see what
will be visible from your locat ion for the
rest of the day. The software even tells you
the number of hours to wait until the next
pass of the selected satell ite. Of course, as
with all tracking programs, you'll need to
download the Keplcrian elements on a
regular basis so the program can fine-tune
itself. These arc available from the
MuitiFAX BSS or via the Internet. The
satellite tracking feature of MFMAP7 sup­
ports the Kansas City Trucker system.
meaning you can have the software auto­
matically adjust your antennas for you as
the satellite passes over.

bad move and perhaps should have been
ettemptcd earlier on in the game. To begin
with, I found that there was no reason to
save all of those fat files on my hard drive.
The MultiFAX software uses three main
types of files. The fi rst type is a Picture
file. This file is a complete data recording
of the entire satellite pass. and is the 3.5
MB file discussed earlier. This file is re­
corded from lhe pass, or the tape recording
of the pass, and stored to disk. Once
stored, the image is called up using the
Display menu of the program. The display
menu lets you zoom in and out, invert the
image, change the brightness and contrast.
and perform various types of image en­
hancement. Once tbe image is modified to

provide the best picture, you can save it as
a View fi le. A View file is saved in binary
format, and consists only of the interesting
information cropped from a Pict ure file.
This lets you save just the valuable infor­
mation from each image, and not use up
disk space with useless images. Tbc third
file format is the common .GIF format. Ei­
ther the View or Picture screen lets you
output the image to a .GIF file that can be
easily used in desktop publishing pro­
grams or pri nted out.

Once I determined that there was no
need to be hoarding those huge Picture
files, the process became much simpler. To
record a file, you simply select the Record
option from the Main Menu. This lets you
give a fi lename to the image you arc about
to record. At this point MFMAP7 displays
a graphic signal level meter. This would
more accurately be called an on-screen os­
cilloscope. The meter is a display that
shows the relative "brightncss'tlevel of the
received signal for its entire trace across
the screen. A too dark signal will be seen
as compressed ncar the bottom of the dis­
play, while an overly white image will be
secn crowded ncar the top of the display.
It 's a simple matter to adjust the output
control of the MultiFAX unit to correct the
image, providing a proper range of con­
trast for the image-bcfore you even start
recording. Once thc contrast is adjusted
you simply hit any key, and the MultiFAX
goes into AutoStart mode. This mode syn­
chronizes on the left edge of the image, so
the recording will start at the proper time
to create the image properly aligned with
the screen. (Of course. if for some reason
the signal is lost and the image starts re­
cording with the edge going down the
middle of screen. the situation is easily
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Numbe. 42 on you' F.-d~c. ClJrd

An Enhanced Automatic Voltage
Controller

Make this project el'ell l/lOre usefu l ,
Sam Ulbing N4UAU

5200 NW 43rd s t.
Suite 102-177

Gainesville FL 32606
E-mail: n4uau @afn.org

I
try to read all the projects pub­

lisbcd in the amateur ndio litera­
lure, especially ibose in 7.1 and QST.

Tbcre are many neal. ideas in these unklcs
and sorrcurrcs if I find a (XOj..~.:1 I can use in
my shack. I' ll w ild it. Even if I don' t wild

the project, it is fun In see the different solu­
tions people otTer to solve a problem. I have
learned a lot about elccuon ics just trying to
understand 00w the different designs work.

and I like 10 design prujl.'\.1.' myself. SO I am
always looking al a project 10 see if I can

think of a different (and possibly better)
way,

I rece ntly read "Automatic Volw!:!c Con­
troller' (73, August 1996). It seemed like a
great rrojL'Ct and was one I wan u..xl to build. I
have had firsthand experience with voltage

F It:_I . Schematic f or the modified Tinv Tic- Tile Tester (left ) with the enhanced vohage controller triglnJ.
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PHONE: 5 15-683-7621
FAX: 5 15-683-763 1

E-Mail: FEAINC@SE· IOWANET
CIRCLE 227 ON READER SERVICE CARD

CELLULAR BATTERIES
Wholesale and Retail Sales

Falkner Enterprises
of America, Inc.

The Source of Batteries for Cellular Phones
Lithium Ion, Metal Hydride, and Ni-Cad Batteries

Available for Motorola, NEC, NokIa, OKl and Others

14794 Terminal C ircle
Ottumwa, fA 52501

-
-

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

I

Photo A. Enhanced Automatic Voltage
Controller with remaining 40 amp relay.

INDIANA HAMFEST
& Computer Show

Sunday, March 9, 1997
Indiana State Fairgrounds

Indianapolis, Indiana
Open at 8:00 a.m.

*Alllndoors * Paved Parking Lots * Forums * Over 500 Ta bles
* Man)' Nationally Advertised Commercial Dealers * Flea Market

Talk-in on the K9PYI Repeater 147.060 MHz
Come & enjoy a show by our "Quality" dealers!

I'or Tables: SASE 10: Deanne Martin N9TfJ. 307.5 N. Sy,amore, Martinsville . IN 46 151. (317) 342-4307

out-of-range problem". I use an IC-735 on
my sailboat when I cruise, and like all sailors,
I never seem to keep my batteries fully
charged. One day when transmitting, the rig
just shut itself down. Eventually I got it re­
started but it was not the same. Evidently the
low voltage had ruined one of the ICs in it.
That turned out to be a $100 learning experi­
ence. Is it any wonder I was interested in this
project?

Enhancements to !heAVC

After thinking about the project for a few
days, I decided 1 wanted to enhance it. The
project shown uses zener diodes to set the up­
per and lower voltage control levels, which
works fine but doesn't let you see what the
actual voltage is during operation. You may
recall I wrote a project article for 73 in March
1996 ('7he 'TIny lie-Tac Tesr.er") that was
based on an LM3914, which accurately dis­
plays voltages. I wanted to add this feature
and use it to control the relaysas well.

Another feature I thought might be useful
was latching relays. Low voltage often occurs
when you are transmitting. When you stop
transmitting, the load decreases and the volt­
age increases. With the original design, the
AVe would tum on again; indeed, it seems
possible that the relays would charter on and
off. I wanted to have those relays trip and stay
tripped until I was able to correct the problem

Finally, I wanted to eliminate as many
of those mechanical relays as possible and
usc electronic relays. My enhancement
eliminates two of the three relays.

The design
Kepro Circuit Systems, Inc.

With Kepro!
To make your own protoIype printed circuit
boards, call Kepro - fo r your FREE "How to
Make a Printed Ci rcuit Board" booklet

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

800-325-3878

CIRCLE 341 ON READ ER SERVICE CARD
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Fig. J shows my enhanced controller sche­
matic. I have drawn it in two parts. The left­
hand side is the same circuit used in "Ihe
'TIny Tic-Tao Tester," with RI, R2 and R3 set
for a voltage range of 11.4 to 15.0 volts. A

Kepro Circuit Systems. Inc.
314-343-1630 in St. Louis

630 Axminisler Drive
800-325-3878

Fenton, MO 63026-2992
FAX 314-343-0668



Whi le the circuit docs not draw much
power, it is possible to reduce the current to
around 12 rnA by oper ating the LM39 t4 in
the dot mode. This will also reduce the power
dissipated in the Uv13914. lf you wish to run
the LM3914 in the dot mode. LED #1 'Will
not work as a control point because it has too
high a leakage current in the dot mode (this
is a basic LM3914 design fact). The circuit is
easily modified, ax shown in Fig, 2. R 15 will
cause Tl to be on whenever (lily LED is on.
When the voltage falls below 11.4 vOIL<; all

the LEOs turn off and no current flows
throughRI5 (except leakage current).Setting
R3 a1 ahout 360 o hms (for 4.0 mA of LED
current) gives a voltage dropofabout 1.4 volt
across R14 when any LED is on which turns
onTI.

•
YOL'l'AGE

FAULT

tgl

V01.TNJE <X»rrRo~

FOR 6 et:w,
lZAD ACIO llll.1'TBlUES

I 1 I 1
1" 1~.' '~. I 1• .•

- =-"

12 vee CONTROLlJ!:R

Photo C. "GIII.I' " of the Enhanced Automatic
~hlta~e Controller. Note the simple paris
tavont on the Radio SIwek PC board,

Alternative circuits: Using the dot mode
for voltage display

Photo B . Enhanced Automatic Vo{WXe
Controller ill its "eiegant" case ,

ffcrs a feature no digital meter can. It can be
ill active part of the circuit, allowing it to con­
uul thc circuit as well as displaying the volL­
ge in a passive fashion. To see how this

works, note that I have attached a wire from
the cathode of LED # 10 (the one that turnson
when the voltage reaches 15.0 volts) to the

asc of transistor 1'2. When the supply volt­
gc reaches 15.0 volts.the LM3914 turns on
.EO# I0 by allowing current to now fromits

athodc to ground. When it is all", the
LM3914 does not let current now. Because
1'2 is connected to the cathode of LED #10,

urrcnt will also now from us base to ground

so 1'2 turns on when the LED turns on. So
withjust one additional wire the L\139 14 can
tum on a control transistor when the voltage
reaches 15.0 volts.

'The other control point is when the voltage
falls below 11.4 volts and LED #1 turns ofT.
This is done the same way except that I
vanted 10 tum on 12 when LED # I turns
OFF rather than when it turns ON. T I is used
o invert the effect of Llils s l. When LED#\
s on, current is flowing from its cathode to

ground, and because Tl is connected to its
cathod e, TI is also turned on. This puts V+
across RI3, and therefore on the base of 1'2,
preventing current now from the base of 1'2.
\\!hen LED # I shuts ofT, T1 shuts olT and the
voltage across R13 goes to zero, which lets
current now from the base of 1'2 to ground.
turning it on.

'The diodes D1and D2 prevent interaction
between LED # I and LED #10 and make
control of1'2 an "OR" operation. If LED #1
IS off or ifLED#IO is on,TItums on.

With the LM3914 voltmeter now turning
on 1'2 at the limits I set, I needed 1'2 to trip a
latching relay. Q I is that relay. Q I is an sili­
con-controlled rectifier (SCR). One charac­
teristic of an SCR is that when it is turned on
(conducting) it will continue 10 conduct until
the current through it stops. In other words, it
is latched on. The gate of Q I is used to tum

the SCR on. When 1'2 is off no current flows
through R9 so QI 's gate is at ground and Q I
docs notconduct. When 1'2 turns on, the gate
is pulled high and current flows through Q I ,
energizing relay K 1and opening it. Tbc only
way to close the relay is to stop the current
through Q I. Push-button PH I docs this reset
job. LED #11 indicates that the circuit has
tripped.

That's all there is to it! The circuit draws
about 25 iliA when it is in standby (depend­
ing on how many LEOs are on) and 200 rnA
when it trips the relay. Not much power-s-and
that can be reduced by using the dot mode
display if you desire. Sec below.
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Fig. 2. Modificu tioll for dot mode display.
Connect T J us ",IW WII . Note: RII is N(I{ used ,

complete description or this circuit is given in
the original article. Briefly, the supply voltage
is divided down by R4 and R5 and fed to pin
5 of the LM3914. RL R2 and R3 arc used
with the onboard voltage reference to set the ,
low voltage limit at pin 4 and high voltage
limit at pin 6 . I tied pin 9 10 V+ to get a hal' I

mode display lor this project. When the sup- I

ply voltage is less than 11.4 volts, all LEOs
arc off As the voltage rises from 11.4 10 15
vails LEOs tum on from lclt to right. The •

higher the voltage the more LEOs arcon until
at 15 volts all the LEOs are on. Wilh 1% re-
sisrors for Rl and R2, this is all accurate ex-
pandcd scale voltmeter. I set R3 for ..ill LED
current of about 4 mA to limit the power that
LM3914 would have to dissipate. IIwould. of
course, be possible to usc the dot mode in-
stead of the bar mode, requiring only a small
design change for the low voltage input (sec
"Alternative Circuits" below).

Whilc an LED voltmeter may sccrn ohso-
lcte when fancydigital voltmeters arc readily
available on the surplus market. the LM3914

-.0 L

n~
•
30 AlIlp

N.O, Rda

/ 1\Rl4

® Q3

-. V
r- h

FigJ. Modificmion to lise NO rctuy, Replace
NC retav between points A and Al ill Fig . J,
with circuit shown,



\\)ltage Values Displayed by
LM3914

LED. Turns When Voltage
On Reaches

LEDlIl 11.4 IIOlls

LEOll2 11.8

LEOll3 122

LEOll4 12.6

LEOll5 13.0

LEO" 13.4

LEOll7 13.8

LEOlla 14.2

LEO" 14.6

LEOll l 0 15.0

All pans fo< the Enhanced \Ullage Con­
troller (includes the TIC Tac Tester parts, plus
all parts and instructions for the controller
except a PC board; includes a 40 amp NC
relay- $25. III

World's best ham weather
station*-only $379

Others from $179
The ULTIMETER 2000 tracks more than 100 values to
help you alert others to dangerous weather extremes and
protect your own equipmen t.
Features superbly accurate: • barometric pressure 0 3-hr. pressure

change - indoor/outdoor humidit yt 0 dew poinrt
o wind speed/direction - indoor and outdoor tern­
perature 0 wind chill temperature 0 rainfa ll '[.
Instant access to: 0 current values - today's highs
and lows • yesterday's highs and lows' long
term highs and lows - time/dale for all highstlows
• rain totalsf- for today, yesterday and long term

• alarms, and much more. Easy to install, Over lOO
weather monitoring values in all ~

Versatile 4 mode serial port makes it easy to
record data automatically or monitor values re­
merely by phone. modem or radio link.

"Even UealherWatch Magazine (' lay, ' 96).
known for irs hard-hitting, authoritative reviews.
concl udes " the best we have seen : '
The ULllMETER 2000 is a great value. loo -ooly

S379 plus shipping. (tOptional sensors add·l.)
Other models starting at $179.

1·800·USA·PEET
or 90R-531-l615 FAX 908-517·0669

fEET BROS. CO~tpANY
1308-7017 Doris Ave., Ocean KJ 077 12

Ow 2h l y_ C I9'i6 Pttl B__ CO-­

Vi sit our Home Page at www.peetbros.com

The~for

Ha m Ra d io Operators
This ukra-reliable Weather Station j\

~OUJ fiN ak11 to~ing kx:aI ....-eaIhl.'1"
oondilions. givesyou up-to-the-~

datato tJ1uNni1 viaA.P.R.S.or on SKY­
WAR.' and AR.ES. !'lI.'f.....O!i.: , .

Tells you wben high ....ind, threaten <,Q

you can crank do.... n your lower and
safe guard other equipment. Sho....s
speed and duection simuhaneou sly.A
patented Jew-impedance '" ind censor
resists RA and improve, rel iability'.
40 ft.cable can be exleRlIed to over
1000 feet with fuUaccuracy,

Obtaining the parts and buiIding the
proja1

which needs about 2 VOILS on its gate to con­
duel This circuit will draw around 200 rnA
because the relay coil is energized all the
tirre. The eddirion of a simple SPST switch
between the coil of KI and V+ will let you
de-eoergizc the coil when you are not using
the rig. You still get the voltage display from
the lM3914and current draw isonly2S rnA.

I built theAVC part of the circuit in a small
Radio Sheck box and glued my modifKXl IT­
T Tcster(still in its original Tic-Tee-box case)
to it It may 001 look. elegant but it was quM:k
ard easy to buildand it WO'ks fmc.Afterall I
wanted to improve the circuit, 001 the

package!
Parts are availableat the usual parts suppli­

ers. I stiII have pans (ircluding a PC bourd
and 1% resistors, for the 11.4 to 15 volt range)
and can supply the parts for the rest of the

project, except for a PC board, As Photo C
shows, the rest ofthecircuit is simple enough
that it aut be easily made on a Ratio Shack
universal bourd (#276-150).

T iny lie Tac Tester: All IXlJIS, PC board,
imtructions-SI5.

(All resisto rs 1.4 watt 5% ,
unless otherwise noted.)

Rl 7 .6 8k 1%

R2 3 .S3k 1%

R3
3 .2 k (1 .2k fixed and
2 .0k pot)

R4 10 .0 k 1%

R5 S.Ok 1%

R6 24k

R7 15k

RS lOOk

R9 15k

RIO l k

Rll 24k

R12 15 k

R1 3 10k

R1 4 33k

R15 360 ohms

Cl .C2 1.0 ~F

Tl PN2907

T2 PN2907

0 1 2 N5061

0 2 IRFD020

Dl .D2 l N41 48

D3 1N4001

LED#l -l l LED.

PSI NC push-button

Parts List

If you want to build this project but don't
want to have to locate a high-current NC re­
lay. you might do what I rust did. and usc the

Radio Sh:lckT" NO relay (275-226). To usc
theNO relay it is necessary to modify ibc cir­
cuit a bit See Fig.3. Q2 isa MOSFET which
is turned on wren QI is not conducting be­
cause iLS gaic is high. This bolds the relay
closed When Q I oonducts, Q2 shuts offand
the relayopens.You migbr wonderwhy Q2 is
aMOSFET and not an NPN transistor; QI is
basically a diode so wren itconducts the drop
across it is about 0.7 volts. This will not turn

off a transistor but will tum oIT a MOSFEf

Usinga normally open relay
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Contacts ha ve seve ral fa ilure
modes. Overv ohagc can cause
them to arc. j u st as in the plat es
o f an ai r va r iable capaci tor.
wh ich is e s sent ially wha t a
switch is when it's off. As you
turn it on. t he co n tacts get
closer and closer togethe r. un­
t il t h e voltage can break
through the ai r be tween them
and arc over.

normal hook up wire. It 's o fte n
impo rtant for th e insu lati on to
be th in bec ause the ti ght wind­
ings provi de maximum m ag­
n e ti c ene rg y rran s te r. thus
maximum c fflc icnc y-c-but that
thi n ins ulat ion can break do wn

from excess voltage .
E ssenti a ll y. th e adjac ent

wind ing s act l ike capac itors
because the two wires can, at
any give n mome nt. be at d iffer­

e n t vottagc s as th e e ne rgy
moves back a nd forth wi thin
th e coil. Two cond ucto rs at d if­

ferent voltages. separated by an
insulato r (here. th e wires ' ins u­
lat ion ) equal a capac itor, right?
So , t he rule s fo r caps apply

here. as we ll as o the rs relating
to w ire itself (l ike metung t j.

Typically. co ils a nd trans ­
fo rme rs bre ak down in t w o
way s. Adjacent windings short

to e ac h o t he r, especially in
high -voltage tran sformers, such

as the "fl y back" transfo rmers
in TV sets and computer mom­
to rs. Or, windings me lt, caus­
ing a n ope n c irc ui t. Th at , o f
course , is caused by excessive
curre nt heating the wire enough
10 melt it. It happen s more of­

ten than you might imagine. In
fact. it 's probahl y th e primary
cause of transformer failure.

Although ext ern al heatin g is
un likely to kill indu ctors. int er­
na l he at ing is their ne mesis.
Like res istors , thoug h. most in­
ductor failures arc caused hy
so me other c irc uit's pu lling too
much curre nt throu gh the wire .
And. odd ly. the damage ma y be
o n the ot her s ide o f the mag­
ne t ic circu i t ! M an y po w e r
transfo rmer primaries open af­
te r so met hing short s out the
o utput of the secondaries! The
seco ndaries themsel ves are o f­
ten unharmed .

Switches and re la y s

Inducto rs

Co ils an d tran sformers are
subject to stress. too. M any are
tightl y wound and have shellac

or something like it coated on
the wire for insulation. rather
than th e p lastic j acket used on

Li k e a ll ca ps, va ria blc s
shouldn' t get hot. Plast ic o nes
can be leaky. hut it ' s rare. es­
pe ciall y s ince they prett y much
never huvc serious power ap­
p l ie d to the m. A ir va riahle s
only leak if they become very
grimy o r oi ly, open ing a new
pat h fro m one s ide 10 the o the r.
Of course, if you arc an air va ri­
able. it isn ' t go ing 10 stay cool!

External heat in g ca n kill a
plast ic va riable . bUI gene rally
not an ai r variable . Ift hings gel
hot eno ugh 10 melt metal p late s,

you have more to worry abour

than capacitors!

to arc o ver a ir ca ps. Plnsuc cap s
will be ru in ed if the plast ic has
holes za pped through it , hut air
caps may survive. A n arced ai r
c a p, tho ugh , will ha ve b urn
marks on it. and those areas will
not work as we ll as the normal
metal , result ing in a lcss-c ffi­
cic nt ca p, Also . a hot e noug h
arc may actually melt the meta l
plates, destroying the capacnor.
lve see n pl ent y of arce d air
var iab le s in an ten na tu ne rs,
though. and th at still see med to
work fine.

Im port ant note : The vo ltage
ratings for caps arc no rmally
Mated in volts DC. At radio fre ­
quencies. the number mu st be
derated (m ade s malle r) b)' a
factor th at depe nd s on th e fre­
quency o f ope rat ion-so don't
assu me a ton-vol t capacitor
.... ill wit hs ta nd 100 volts of RF

at 146 \tHl ~ At such a high fre ­
q uen c y, t he pan ma y bre ak
d own wirh perha p s o nly 30
volts ac ross it. Cap manufactur­
ers usuall y offer derating c ham
th at show permtsstbr e voltages
at various frequen cies.

"If things get hot enough to melt metal
plates you have more to worry about

than capacitors!"

.\to "" variable caps use eit he r
a ir o r plastic fo r their ins ulat­
ing layers. Air caps are nothi ng
more than plat e s w ith space
be tween them ! They are fai rly
ru gged. but the pl ates can be
be nt pre tty easily. making the m
subject to mechanical stress. If
the plat es get too close to each
oth er, the cap wi ll he more sus -

Variable caps

External heal doesn't seem to
be mu ch of a proble m wit h
these caps. either. Th e plas tic
insulating layer ins ide could
mel t if things got reull.\"bliste r­
ing. but that wo uld be an ex­
treme ci rcu mstance. I haw seen
a co uple of o pen plastic caps
near big heal sinks. but not for
man)' )'ears. I suspect th eir re ­
liabil ity has increased over the
last 10 or 15 years .

Your Tech Answer Man

Number 46 on your FHdb/lck {:/Jrd

K RBOOMRSK

Sti ll More Stress

Michael J . Geier KBl UM
clo 73 Magazine
70 Route 202 North
Peterborough NH 03458

W hen we le ft o ff. we we re

loo ki ng at capacitors . The
prob le m w it h ca ps is th a t
there are so ma ny diffe re nt
kind s. it makes it hard to gen­
e ral ize abo ut th e m ! So. le t ' s
loo k at s t i ll a fe w more type s
o f caps.

Plastic capacitors. typicall y
made of polypro pyle ne or po ly-
s tyrene. a rc u sed where low
drift and accurat e capac itance
are req uired. Man y plastic caps
co me in small. gree n. d ipped
pac kages an d arc so me w hat
rectangular, oncn with rounded

co rners. Inside the hard-dipped
shell is a fo i l and pla sti c ar- ccptiblc to overvoltage arci ng .
ra ngcmcrn that's wound in lay- And, of course, if the pla tes
crs. at least in th e large r values. ac tually to uch those fro m the
The s tability o f p las t ic ca ps opposite side of the circui t. the
co mes from the in he re nt stabil- c ap w ill become a cond uctor,
iry o f the plast ic itsel f. wh ich and cease being a capac ito r at
ch anges i ts dime ns io n s and all!
densit y ve ry l ill ie w ith te nt - Pl a st ic va r ia bl es a re le ss
peratu re . prone to p la te bending be cau se

Plastic caps are \ ery ru gged . the plates are pushed up against
You wo n' t break th em if you the pl astic. rather th an hanging

drop the rig. 10f course, if you free in space. T hey arc pretty
s it o n it. that' s another story.) hard to break, un less you tum
Their vo ltage ra t ings \'a ry fro m o ne so hard you tear the pias-
around 50 vo lts 10 considerably tic. It's not easy to do .
higher voltages. A s w ith any Whi le rece iver c ircu its use
cap, yo u can blow ho le s in the suc h lo w vo ltages thai t he y
in sulat ing layer wit h too much don ' t st res s variable caps. the
vo ltage. vol tage rati ngs o f the parts must

No p la sti c c a p sho uld gel be carefully observed when the
hot in norma l o pe ration. I' ve caps are used in transmiUers.A
never se en a leaky on e but , o f high SWR . or a tran sm itt er
course . i t co uld happe n. As pushed to produce more powe r
wit h an}' le ak}' cap , the re su lt - than it was built for, can raise
ing curre nt n ow would heat the RF voltage high enough to
u p the part. punch throug h pla st ic caps. o r
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Fo r th e la st few mo nt hs.
we 've been discu ssing electri­
cal . mechani cal a nd the rmal
stress. examining how each af­
feels various compone nts. Let's
continue :

More caps
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F ig . I . The milk -carton
telegraph key.

in to rosiness. Somctimes there's a
problem get ting the milk-carton
te legraph key to click. lf you don't
get a chck. move the electromag­
net down a tiny bit at a lime until
you 00.

For this display oftelegraph keys
thai one of my classe s was work­
ing on. the kids came up with a
great Kka. TIley tlOI only showed

al l the different rypesor bomenucc
te legraph keys that were fun to

make. but they did some research.
buill older models, and ind uded
photographs of some classics.

In a future column I'll show ph>­
tos of the actual displays the children
organized. It was a wonderful pro.;t."l't
and it gave all ue kids a chance to

participate in cuntributing something

to thc display. rlJ

Leave six-inch end" to the wire .
Remo ve the last inch of insula­
tion from each end . and also from
the ends o f the six- inc h piece.
Wrap the alumi num foil around
the st rip you cut from the side of
the canon. Then fasten it at the
10 1' o f the milk canon . using a
brass paper fastener. At the same
lime attach one end of the wire
from the electromagnet to the
fastener, At this lime al so attach
the short piece o f wire to its fas­
tene-r.

Now slip the dry cell imide the
milk canon. Attach the other end
of the sho rt wire 10 one pole of

Now the k ids in your cl ass
wi ll he ready to put a ll the te le­
gra ph key, o n disp lay o r 10 pu t
the ir own te leg ra ph com pany

the dry cell . ;1Il0 the w ire from
the e lectromagne t to th e other
po le .

Attach the pa per d ip and a
bra ss fa ste ner to the c ut st r ips
at the s ide. Stick a small piece
o f cellophane tape over the pa ­
pcr clip . Put the electromagnet
in place wi th the e nd about one­
q uart e r inch abo ve the paper
cl ip.

Displaying the keys

WITH CLRSS

-
-.., --­•

HRMS

"All the kids had a chance to participate
in contributing something to the

display. "

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
S laten Island NY 10313-0006
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Beginners

TAB~.154 Ilt'l(ln"'...·' 1I1t1~1..~.... "r A. n..h.....
Rad'n ~y Clay La"" W~71'V .\'15 J'l!l"i ,
I'.' nhful lu.. to. ...,"""..,.",. II ;, "",",' i\IWJ
W<ll illu., lnIN. E",n if l"'" ""'" aU k ~ ""'"
_ .....,. JoOO'U >till fl>ld dtt> ,..., ",,-i-ul S21m
W.'I(i""':-IV l"<I-(Vd< \ ldro. \ Ianwol. t'lorI <rI
Ru,,", b)' G<nk1n \\i~ l.-n 1>;... kl '" I twn
r...."' If"'"....~ S~_9:'i

w~ v.....c T......riool ('1av,. I ......... .\"""'-l:
_ No-C"""'-h).' Cam.. W"" Th;" 10."",- U'J\oI:R

""")llung j'lU """ 10.........'" I T,d... ....., aa..
Ham. E"')' QIl'>lIOII m.l ""'....... 00 ""
<UnlO'-''' " kllA1 in !hi> m. t.." il. RC IUnl
MO~·......_S9.'l:'i
XTJu.-1 Tho- er:-...... ...... .....-..... by 1'1III
Aarnl.. \\1IXI. Wall ~".... hi an""'UII
~'Or ma~to.-~C:y>laI__ lib...
""" fun.~., " ...td< ... .. raUd ...""~
.... curuiI< l!IIIl~.,. hIIId Now IW1 ........
_ OIUrftI Iun. ,"by? IJ3-. 110.9:5

Code Tapes
73llli (~ ~ .. .......... ,-Tbo. l" paq
• lIl= l"JU lho<q:tllb< ::'l'>"-" lO __
"""~ p t•••l.....~ ...... rn<1ia'
~ 1l<1' <f "Y 15.1'S
nT!~ Tk~_hlpn"",- 11w.u ....
;0."" up. b .. "t.., --..-l ., 5 "'l"'ll
...., -.I il i> ahu .. "'" b ....~U' -.I
Tcd__ I~ It i<,,~ tlf.., ...
Il_<f "'oll'. C1wa a , _ .... .. Il.p"-.I
~ .. 5"'fQ \S 9:'i
mI l Rod IlnaLn- B ...... .- !apt Ctdt
"...... _ . 1 trn.l l :l+ W(dIIO,.,.... be fnI~
;II t_ ..in, JoO'I >II Woo" .. lio..of I~~

..........~ ..II<> ...... ..".., !"'O' ran
~ ,Hi< . <ftIy B rn \S.9:'i

J II 7 h J h d 1Jn) C__ ;:0... .................. c.,....J'holo " . Alicia Kube lief0 an Diana Vasa a, t xrm e am ru io 1be~...... clits> Ilo.>:n<o:_ ~_9"i

still/ems . doing a presentation Oil telegnl/,h keys andbaneries, n-P.5 \ Ii..~:!5+- p- rodr . ~_9"i

73 Amateur Radio Today a January 1997 47

The Keys To Success

Construct ion

A s a fo llo w-up to previou s
columns w hich described various
te legraph key s that my ham ra­
dio cras-es have had fun making.
I' ll de scribe one that many MU­
dents used for this year 's Science

Fair at our school. Most of the
material s are easy to obtain so we
di dn ' t run into that as a problem.

Fo r this key yo u wi ll need : 10
feel of insulated wire (commonly
call ed bell wire). a dry cell. a
three-inc h by four- inc h piece o f

aluminum foil. three brass paper
faste ners. a large nail . a paper
clip. and a milk carton.

First. cut away the top of the
carton. Then cut a piece one inch
wide hy three inches long fro m
the center of a ile side of the car­
ton . Next, cut the opposite side .

Cut a s ix-inch piece o f wi re (to
be used late r). T hen wrap the re­
maindcr o f the wire around the
nail 10 make an electromagnet.

Connectors

O ve rc urrc m ca n ac t ua lly
weld contacts toget her! I used
to have a lin ear amplifie r whose
po wer switch d id that a ll the
ti me . The inru sh curre nt 10 the
powcr transformer was so huge
that. i f the switch contact s hap ­
pened to to uc h right around the
mome nt th e AC po wer inpllt ' ,
wa ve was a t maximu m. t he
swi tc h wou ld we ld itself in the
"on" po , it ion. requiring me to
pull the switc h o ut and break
the contact:'> apa rt with a sere ....­
driver (a fter unp lu ggi ng th e
amp. of co urse ) ~ II used to hap­
pe n o n ly abou t o nce i n ::!O
times, but it was a pain in the
neck .

Ref a y co n tac ts a re just
switc h co ntacts. so they suffer
the sa me problems. Contacts
should never gel hut. If the)' do.
check the m for b lackening o r
lo ss of plat ing. As long a, the
resistance is nice and 10 w, s ig­
nific ant heal if> nOI go ing 10
ha ppen .

M uuy peopl e file contacts,
bUI it is a cure somewhat wo rse
than the di sease. II will work

for a little while . hut the to's
o f the pla t ing w hich occ u rs
with f il ing usually leaves pu re

coppe r. and copper makes soft .
eas i ly da maged sw i tc h co n­

tacts-that's why they plate the
darned lh ings in the fi rst place.

Filed contacts usua lly g.o had
aga in in vcry short order.

There arc so many k inds that

it' s hard to cla""ify the m . Nor­
mally. connecto rs arc hardy. Ull ­

less you arc them ove r with wa y

too much voltage . Some insu­
lat ing niate riuls used in RF ('(1Il '

necrors. though. can heat up if
lo ts of power is applied. espe ­

cially a t ve ry high freque ncies.
Afte r all . a connector j<, a ca ­
pacitor. 100. what with il!> hav
ing IWO conductors se parated

by an ins ulator. It really pay s
to observe power and frequency
limi ts fo r the variou s kind , of

co nnecto rs. and to always use
connecto rs appropriate fo r Ihe
purpose .

Well. I think we've covered
the slress issue prcuy well. Next

time. something different ! Unt il
then. 73 from KBIUM. FZJ



it is wort h addi ng to the dig i­
tal portion of my ha m stat inn.
It appea rs to be ope rational,
and I noticed thc d ig ital (RS­
23 2) out put port o n the rear
pa nel , thi nking perhaps it
mig ht work wit h a co m puter­
based station . I ha ve contacted
Dovetron fo r adv ice. and was
hung u p o n (twice) when I
mentioned req ue st ing techn i­
cal ass istance . So wi th hu rt
feeli ng s. I thoug ht of asking
you for advice. Should I kee p
t his thing or cannibalize it?'!
T han ks in advance. Do ct o r.
and my hcst 73!!"'

Well, Neil, the Do veiron te rmi­
na l units have been quite popu­
lar for many years . and I wou ld
he surprised if it wou ld not do you
well. I understand the need for
documentation , though. even if
the folks at Dovctron do not. So,
I turn to the readership of this col­
umn. Anybody? If so. drop me a
note, or direct the information to
Neil directly. I know you won't
let me down.

O f course . when it comes to
onli ne so urces , yo u c an't go
wrong surfing on over via the
Imemct to the RTTY Loop Home
Page. l have been doing so me up­
grades and am tr yin g 10 p ut
some of the programs you have

Fig. J.

Soft-

r e c e n tl y
p u r c h a se d a
Dovetron
Te r minal
Un it. and I'm
wo nd eri ng i f

cu rrent ly ava ilahle. T he re is
also a live co nfere nce area .
wh ich spo nsors o nli ne chats.
gian t cybcrwor td Q SOs , on
various ha m radio topics .

Although th ese onl ine se r­
vices were once quite ex pen­
sive, r e c e n t ly in t rod uced
economy and fl at rate pricing
struc tu res have made using
C IS and AOL m uc h more at­
tractive . If you arc on o ne of
these services, why not take a
look at the ham radio boards ,

if you have not alre ad y. For
some use rs , these re prese nt an
att racti vc alternate \0 other
types of onli ne provi ders.

An ex ample

Wh ile online, I rec eived a
messag e o n
Co mp uScrve
fro m S. :"Jei l
Xe ni as
:"J4CTB, who
posed the fol­
lo win g ques ­
t ion : "I have

sages scroll
o ff the system
a fter a while .
AO L seems
to hold them
o nline for
m uch longer,
makin g
searches of
topics a n d
threads a hit
easter.

Their
ware Exchange, F ig, 2.
shown in Fig. 6, supports file li ­
braries for a varie ty of sys­
tems . Even the Macintosh ,
w h ic h seems poorly repre­
se nted on some systems . has a
section; F ig . 7 shows what is

_ j.,

America Online

A lt h o u g h qu i te a hi t
younger, A me rica On li ne has
made quite a name fo r itself.
and has q uite a nice amate ur
radi o sec t io n, as well. •.'ig. 4
shows the entrance screen for
t h e i r Ham Ra dio Club,
r c ac h c d w it h t h e keyword
Ha m Rad io . T here are quite a
fe w fea tures. as can he seen.
althoug h the AR RL section is
a tad dated, wit h in fo rmation

many mo nths
old on line.

J ust as with
CompuServe ,
a message sec­
t io n is avai l­
able. as shown
in Fig. 5. with
a variety nf
t opics a nd
room for thou ­
sands of mes­

sages. Unli ke
Comp u.Sc rve.
where mc s .

system. with a hrcad th that is
hard to heat. You do n ' t need
the latest access program to
usc the service-the conten t is
the same no matt er which door
you come 111.

that question or puzz le that in­
tcrcsts you. It is l ike ly the an ­
swer will h e the re the next
time yo u check in.

A similar range of to pic s is
cove red by the file lihraries,
show n in Ftg , 3 . With 23 sec­
ti o ns of informat ion and hun­
d red s of fil e s ava jlable , this is
orten the First place to find the
latest re lease or update of h am
rad io so ftware .

Ove r the years. I have al­
ways fo und a wide variety o f
material on the Co mpuSc rve

Number 48 on your Feedbad C/Jrd

"Recently-introduced economy and flat rate
pricing structures have made using CIS and

AOL much more attractive."

Amateur Radio Teletype

Fig. I .
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The granddad dy of online
services, CompuServe , has rc­
cen tly revamped its in terface
and . with CompuServe .1.0.1
as an access program. the ser­
vice has a ncw face . i f not new
conten t. T he a mateur r ad io
se gmcnt of Compuscrvc can
be reached by t h e GO
H A rvl NET command. Fig. I
shows t he opening screen of
this venerable resource.

Fig . 2 shows the variety of
topics covered in the message
section. ranging fro m scanners
to pac ket to compan y-specific
information. Wit hin each sec­
t io n are a few to do zeus o f
messages dealing w ith a
wide ra n g e of infor mation.
T his is a good place to post

Marc I. l eavey, M.D., WA3AJR
P. O. Box 473
Stevenson MD 21153

Comp uServe

As has b c c n my custom
these past 20 years of " RTTY
Loop," let me he among the
firs t to wish each and every
one of you a Happy New Ye ar !
May this year he one of hea lth ,
success, and peace for us ull.

We have been discussing . of
late . a ll of the latest computer
programs ava ilah le for radio
teletype, pac kc t , and other
dig ital forms of com munica ­
tio n. One ques tion often asked
is where these programs may
be found . This month . here 's
a look at t ....'() ma ssive online
sources.

Brrv LOOP
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as ked about up fo r download­
ing, as well as links to man y
ham radio s ite s o n the
Worl d Wide We b, a nd there
are many. many ham sites !
Stop by the page a t http :"
www 2.ari .nellaj r/rnyJ and see
if you can't find something in­
teresting. If you have . or know
of. an amateu r radi o re lat ed
site, drop me a line and let me
know, so thai we can establish
a crossl in k. Spea king of
links and webs. I plan some
an tenna wo rk thi s fa ll and
winter, when the trees arc he­
reft o f th e ir fo l iage . Sta y
tuned- those o f you who re­
member my ex plo it s with a
bow and arrow a few years
back won' t wa nt to miss this
one!

So. let me hear from yo u,
via mail . or via E-mail a t ajr
@ari.ncl , or Marc WA3 A JRon

AOL. or 75036,250 1 on

Compu- Serve . You are all pan
of this col um n, and I do l ove

hearing from each o f you . fa
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"US Patent Granted

Imagine, a full featured HF Transceiver with a patented"
built-in keyboard interlace. Just plug in the keyboard
(included) and enjoy CWIRTTY Data Communications.

A WHOLE NEW WORLD OF HAM RAOIO IS HERE NOWI

ADVANCED FEATURES:
• Power Output: Adjustable 1 to 100 Watts

(160 thru 10 Meter Ham Bands)

• DSP Filtering System:
Incfudes:

• 204Khz. 1.8Khz. 500Hz. 250Hz and RTIY
~Brick Wall- OSP Filters

• OS? Au10n0tch Filter for SSB
• DSP "Denoiser" Reduces Background Noise

• General Coverctge Dual Conversion Receiver
(1.5-29.9 MhZ) USB, LSB. eN, RTIY and AM

• Collins Mechanical Filters Included
• Highly Effective Noise Blanker

• IF Shift
• Built-In Digital Powefl'SWR Meter
• Built·ln Iambic Keyer (5-75 WPM)
• 100 Memones Plus scatctcac
• Selectable Tuning Speed; Fixed and Variable
• Built-In Keyboard Interlace (Keyboard Included)
• Front Panel Selection of 3 Antenna Inputs
• RS-232 Port(s) for 'Dumb terrnmar" Display
• Manual Notch for CW and RTIY Modes

Designed and Manufactured in the U.S.A.

Phone; (516) 862·65t2 . Fax: (516) 862-6529
7 Flowerlield M100. St. James, NY 11780

CIRCLE 321 ON READER SERVICE CARD
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[RRR'S CORNER

"The winners will each receive one of
two crystal glass trophies generously

provided by the Waterford Crystal
Company. "

Joseph J . Carr K41PV
P.O. Box 1099
Falls Church VA 22041

Some Potpourri : Wanna
Make History?

wauna hel p make history and
00 '>(IIIK' VHF ha mming. in the b ar­
gain" Or ho w about ho mlring: his­
tory, making. some history and

do ing '>()!llC' neat hamming? All arc
pos-iblc. allhoug.h u's going to toe
pretty hard .lbe lri..h RaUtu Trans­
minersSociety ( IRTS) announced
a comcv last year Ii .... Ill.:: first Ir.UlS­

inhume ham communication on 2
meters.

The winners will each receive
one 01' Iwo crystal g lass trophies
ge ne ro us ly pro vide d h y the

Wate rford C rys ta l Co mpa ny,
Wn..l!oC products are known world­

wide . In fact. if you've bought any
ufthal stuff you·1I kn ow that a cus-

tom piece ofWaterford is a line and
expensive pr ize indeed ! Wate rford

C rystal. alt er all. is {l[1C (I f the tin­

est producers of crystal g lassware
in the world (and an Ir ish ico n).

Tbe crystal trophies arc cal led

lhe Brendan Trophies. anenbe leg­
-c nda ry Ir is h fo lk hero . Saint

Brendan. Among the Irish. he is
prohahly seco nd o nly 10 Saint
P:.llril·k. amI is o lk n rd em.'(j to as

" Brendall lhc Bold: · And why was

Saint Brcnd~m so hold? Wel l. if his
trave ls. chronicled in NaI'iSHl;o

Urendall; (Tilt' VOyll !oi e ,1 of
Urelldllll ). arc actually history in­
~t eild of folk tales and storytelling.

t ~l1 lk' may well ha \ e sai led to the

easl coast o f :'Iiorlh America­

tmnsallanlic-in the e nd of the

fifth. or t-ocginning of the si:\th. cen­

tury A.D .... in a leal~r !xxII ! lnere
is ahout as much t ime belween

Brendan and Leif Ericson . who

also apparently made Ihe journey.
as there is t-octween I~ lirsl English

settleme nts in North Anwrica ,md

WayTIC Green's birthday. In ot he r

word... or Brendan was a pretty
earl y traveler to North America. if

the stories are true.
Interna l e vidence of the legend

suggests that he probably reached
Ice la nd Of Greenla nd. and possi­

h ly Nova Scotia, nearly hal f a mil­

lennium before Lei f Ericson. The
stories date 10 lhal time, and have
verjfiable facts. or atleast suggcs­
lio ns of facns. That Brendan's feat

is at least possible was proved in
1976 by Tim S everin , who re­

peated the journey in a lcarber boa!

ot tmdmonal design, If you are onc

to bend an elbow in honor of Ihe
bo ld (or the foo lish), the n St.

Brendan's feast day is May loth

eac h year.
Fo r radio signals, the North AI­

la mic path has al ways been some­

thing o f a challenge because il

crosses magnetic lines of fo rce at

high latitudes. and is bombarded

with assorted troubles such as the

aurora. particles an d radiation from
space , Indeed. "someth ing o f a

chal lenge" often means downright

dillieuh.
The short- term radio propaga­

tion coodiuon predictions are U$U·

al ly made for the North Atlantic
path because it describes nearly­
wors l -case condi l ions. An
ionosonde de\'ice tests the path

between the cont inenls. and thaI

d11a is puhlis tll-d on rad io s!alions
such as WW V.

Marconi was the first to cmss
Ihe Atlantic on a radio " \xlat" ..,

abo ut a mille nnium and a half af·
te r Brendan and a millennium af­

ter le iI' ( by Ihe way. I kno w a

t'o rwegian lady who ce le hrates
Oclol;Jcr 12th not as Columbus

Da y, but as Leif Ericson Da y).

\Iarconi probably used LF fre ­
quencies. which were more prac­

tical than the 1>honwa\'Cs in tlMlse

days, to tr.lIlsmit the \1o rse code
let!e r "S" fro m the west coast o f

England 10 a receiving sill' near

S I. John s , Newfoundland. in

December 1903.
It took another 20 years for tbc

shortwa ve radio to C'TIJ5S the Atlnn­

tic. On the night o f 27 x ovember.
1923 , the contact was established
by ham radio Opcr.tIOTS .., and it

startled the world! Today. anyone

with a fe w walls loaded into a wet
string ante nna can work transatla n­
tic contacts with case. I recall one
o ld fello w who gave ham cl ub
speeches o n early rad io , ha ving:

been one o f the ti rsl post-war. i.e.
post-World War I. hams 10 he li­

censed. In about 1960. he came 10

the Potomac Val ley Radio Cluh. of

which I was a member and 1!a\'C. -
us a talk. (Personal 0011,,' : Fonner
A R RL Presidem Vic Cl ark
W4KFC picked me up for meet­
ings ; because I am an epileptic I

could no t med ically quali fy for a
driver's license un til I was 23. ) He
to ld us how they were using fre­

quencies as close 10 200 meters
wavelength (around 1.500 kIll: in

the A~t BCB 10 our present-day

160 meier ham band) a" possible .

The HF frequencies we re consid­
ered use less ( w hic h is wh at

prom pted the famous ".; 200
meters and down" starcmcru lhal

isenshrined in Clinton B. DeSoIO'S

book of the same title). The an­
tenna was stru ng out across his
father's Pied mo nt Virginia farm,

and was one of those three -wire

fl at -tops that ran about 600 10

1,000 fee t down the meadow,
"OX" .was any statio n IwO sta tes

away.

In 192~ , he went away to the

University of Virginia 101>tudy en­

g ineering. and le ft lite ham slat ioo

to his younger brother. When he

re turned for T ha nksg i \'ing , he
noted Ihal lhe flat -top ,mlenna wa..

gone, and was replaced w ilh a

couple of pUlly liule th ings be­

tween 60 and 120 feel long. lIis

brOlher sheepishly told him " we

arc using Ihe shon waves nnw."

Skeplical , the fell o w dec ided to

send a message to his f(X1I11 male.

who lived in Ohio. So. heari ng a

station .... ith an "8:u" callsign ( I~)

didn't use national designators in

Iho se d ays . so one-by -Iw o
callsigns such a... " IA\\~·-H i r.tm

Percy Ma.'(im·s callsign before il

becmrn: " W IAW"-werc used) he
a.<;kcd Ihe g uy 10 relay the me~<;;)ge

to Canton, 0 11. "Sure, 0 .\-1,1'11 he

glad 10. hut you arc probably in a
tcucr posltion ro relay it yourself

than me because I am FRE....C H

xxx." He dam ncar fe ll o ff his
chair! His first OX was e ver the

supposed ly intractable Atla ntic

Ocean. with lillie more Ihan 15
walls o f power,

Now. bad . to the Bre ndan
Award. Some people cluim tbnt the

2 meter Transat lantic Challenge

spo nso red hy IRT S will he a

greater technical achievementthan
Ma rconi's 190 3 wor], ... so here's

yo ur chance for immortalit y The

award will go 10the fi N two a ma­
teur radio sranon...... ho eSlahlish

two- wa y con tact o n 2 meters .

across tbe Atlanlic ocean. without

using a satellite or earth-moon­
eanh( E.\ tE) mcthtMb .That would

he cheating!
Both srenons must be physically

located on la nd. or o n non- tidal

waterways, with in the boundaries
esta blished hy the conti nental

s hel ves of Europe and No rt h

America. Each o perator must toe
properly licensed .IS all amateur
radio operator by his or her na­
tional govcmrrent. and he operat­

ing within the provisions of lhal

lice nse tespccially power and fre­
quency limits ). IRTS reserves the

right 10 have its representati ves
inspect bor n claimants" ..tations

to e nsure uuu things are on the
up-and-up.

T he norma l ru les for an cs tab­

lished ha m QSO apply to the 2
me te r T ra nsat la nt ic C halle nge ,

Bot h ~ta lions must rece ive the

calls ign of the other in full: signa!

reports must he e xc hanged (a ny

recognized s ys Il."m- RS. RST.

meteor scancr-ccan toe used. hut

il r nusr inc lude at leil~1 two char­

acte r.;): each slation musl rccei\'e

co n fi rmal io n ( ~ Ior se " Q SL:'

" R" or voice " Rogd' ) from thc

othe r. T he dat a mu s l he ex ­

c han ged within a s ingle fo ur­

hour pe rio d. If the fo ur- hour

p..:riod exp ires , t tll' n a ne ....' con­

tact - pai r (a no the r fou r-hou r

pcrilxl ) must he cst:lhlished.

In something: o f a "shades o f

\ 1an.-oni" e lTo n. tlte Rad io Sod­

e t)' o f Greal Bril a in (La mbda

House , Cmnhome Road. Pollers

Bar. He n s., F...... 6 3JE. England) is

scll ing up a special ,leCOOIll for

donat ions to ils RSGB Pru pagation
Stud ies Co ntmiul'C to allo w the e,,­

tahlishmCIll o f perm;U1crtl beaco ns
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Connections ,__

I can be reached via snail mail
at P.O. Box 1099, Falls Church.
VA 22{)..t I, or via Internet Ecmail

at canjj@aol.com. fa

yourself. Teachers, after all,
arc largely dedicated to their
profession, and will perform
ad mi rably 10 mentor young
hams-wannabees and help them
get licensed. Pull ing a liule ef­
fon into j unior and senior high
schools, not to mention the up·
per end of the e leme nt ary
grades, will pay rich dividends
for the hobby.

Ho w import ant is gelli ng
more li fet i me hams into the
hobby? Radio spectrum is pre­
cious. and there is a simple rule
in effect: Usc it or lose it. Re­
member, the I I meter Ci tizen 's
Band was a ham band pre-1957.
We lost it to the Class 0 CD
service because the FCC could
see that very few people were
us ing it .. . the 1956 or 195 7
"Save I I" contest at the las t
minute notwithstanding.

CIRCLE 259 ON READER SERVICE CARD

P.O. BOX 4012 • CASPER. wy. 82604
Loca/ 307·;265-9500 • Ofl1elS B0Q-456-5548

T9CIl 307·266· ,700 • Fax: 307·266·30 10

OTIlER NEAT Sl UFF
150- 162/174
GE EXEC n, Xtal . $69
GE MVP. Xtal . $99
GE DELTA, 100W, S)l1 $1 99
~DCOR, l DOW, Xtal , $1 25
MIlREK, lOOW, Xtal, $249·

SPECJAL!!
FACTORY MADE M OBILE REPEAleRS!

GE - 40WATIUIIJ-'Wr il I DUPLEXER $399

for sudden increases in signal
level). and propagation sndes tes­
pecially during solar eclipses or
other solar events). Ham radio can
be "snuck into" such activi ties.

Still another way is to find
and encourage schoolteachers
who want to get into ham radio
themse lves . Mentor them , get
them licensed, and help them
se t up a stat ion. You do that
with newhies anyway, so why
not concentrate some advent s­
ing for your club's Novice cl ass
on the local schools? I recall a
seminary professor who taught
at a schoo l that had a large con­
tingent of Third World stude nts
on scholarship. He said the rea­
son was that it cost $25,000 a
year to keep a missionary in
tho se cou nt ri e s , bu t o n ly
SIO,(X)() a year to educate a na­
ti onal ... who would go back
ho me an d re mai n in p lace
teaching for many, many de­
cades (at no additional cost or
effort). The same pri nciple ap­
pl ies for hams: Teach a teacher
how to "fish" and you won' t
have to feed his or her students

'''"''&IT/II'

WINTER C LEARANCE
USED COMMERCIAL GEAR AT HAM PRICES!!

42-50 Mhz
GE EXEC n , l DOW, Xtal. $99
GE MASTER II. l DOW, Xtal, $1 25
GE DELTA, 100W, S)TI, $1 99·
MICOR, WOW, Xtal, $99
MrIREK, 1DOW, Xtal, $125

406 - 420 Mhz 450 ·470
GE PHOENIX, Syn, $189 GE EXEC II, 40W, Xtal,$ 185 ·
OE MLS, Sy, $99 GE MVP, 40W, Xtal,SI85*
STANDARD GX3000, Syn,$129 GE MASTER II, 40W, $199 ·
STANDARD IIX400, Syn, $75 MORE, MORE, CALL!!
Accessories, ifany. arc optional. Testing available at additional cost
Call or ....ri te for full product information. "Testing included.
30 dlily warranty on lrstll'd Items,

but another big bunch is doing
some real science (unfonunatcly,
I won' t he able to judge too many
science fairs thisyearbecause I am
leaching a NonhernVIlginia Com­
munity Co llege class in Visual
BAS IC on Saturday mornings).

The point of this digression is
that we hams have an opportunity
to hook kids into the hobby at an
earlyage through education.There
arc a couple of ways to go about
this (besides reading "Hams With
Class"). First, you can mentor (or

is that "Elmer"?) youngsters \10 00
show interest in radio. That's how
I got started (Mac Parker W41J
was mine), and I suspect it's how
many of you-all got start ed as
well).Anotherway is to work with
high school and junior highschool
science fairs,or volunteer to work
with the science departments.

In some schools. they permit
college-dcgrced members of the
community to teach scie nce

classes. although under thesu- r-;:::=======::::::::=::::==::::::::===::::====::::~pervisionofa licensed teacher.
That's a possibility for both
community involvement and
(in some cases) a lmle (very
litt le, sadly) extra income. In
ot her cases, e ven no n-
degreed people with indus­
tri al a rt s expe ri ence <Ire
allowed to leach shop classes
(again, under a lice nsed
teache r' s supervision). An
au to mec hanic I kn o w
teaches a two-hour sho p
class every day at the local
vee-tech school (a hig h
school with an industrial
art s flavor].

You can alSOSCl updemon­
strations of ham radio for the
school, or serve as a commu­
nity advisoror mentor to a stu­
dent ham radioclub (I've seen
both done).

Still another taeticwould be
to beco me fa miliar with
radiosclerce observing, and
integrate ham radio into it.
This act ivity includes looking
for natural radio signals such
as whistlers t l to 10 kHz), sed­
den ionospheric disturbances
(SIOs) caused by solar flares
(these are found by monitor-
ing 15 to 30 kHl VLF stations

"Here's your chance for immortality."

"Hams With Class"

on 2 meters. One beacon will he
located near Lands End, England,
and theother near St. Johns, New­
foundland. That project could re­
sult in some substantial
prupagalion studies, andcould lead
to the information that will cause
someone-or more than one
someonc-to win the St. Brendan
Trophy.

For a good source of technical
information on the prohlems of 2
meter transatlantic propagation,
check out " How To Win The

Brendan Trophies" by Dr.
Geoffrey H. Grayer in the June
1995 issue of Radio Communica­
lions (RadCom is thejournal ofthc
RSGB, and thus enjoys a position
similar to the ARRL's Q5Tamong
British ham operators). The ad­
dress for RadCom is the same as
for the RSGB above).

The Brendan challenge is not
impossible, but it would be very
difficult. One of my earliest ham
writ ing tasks was the momhly re­
port of the Nonhern Virginia Ra­
dio Club (club station W4PAY) to
the Foundation fo r Amateur
Radio's Autoca/l newsletter. As a
result of that task, I received an
invitation to the 1960 Edison
Award (sponsored by General
Electric) banquet in Washington,
DC.The two fellows who won the
award thai year had established
two-way ham contact on 2 meters
between California and Hawaii.
Not exac tly the Nonh Atlantic
path, but about as far (although I
would prefer being in KfI~land

than in any location in the North
Atlantic ... save only El-lard and
GlOM-land, for which I have a
special fondness).

One of my favorite ham col­
umns has bee n " Hams With Class"

in 73, partially because I have a
soft spot for people who work with
kids and introduce them 10 radio
in general and ham radio in par­
ticular. Every year I judge several
scence fairs, and am impressed
with the ability of kids to do sci­
enceand techoology.Alotof them
are little more than re-doing class­
room demonstrations, or worse,
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HAMSATS
Number 52 on your FNdlYCII card

Amateur Radio Via Satellites
Andy MacAllister WASZIB
14714 Knights Way Drive

doing well. When the satellite isHouston TX 77083
properly illuminated. signals arc
good .

Good News-Bad News Phase 3-D coming soon

We start the new year wit hout
A mateur radio's next major

satellite is sched uled for launch in
AMSAT-OSCA R- 13. This high- April 191)7. Named " Phase 3-D:'
orbi I . long -life sa ten i l l' w"' thi-, satellite is the largest. most
launched in June 1988. Since complex. and most ex pensive
then it provided hamsar enthus i- ham-radio satell ite n cr huilt.
asts quality high-tech communi- Volunteers in O\'eT a dozen coun-
ca t ions fo r over e ight yea rs tries on five corntncnts have bee n
before succumbi ng 10 the- gra vi- .....orking for years 10 bring thi s
tanonal effect s of bodies beyond

projec t to fruit ion.
the earth. Most sate ll ites in ellip- The launch is to be the second
tical orbits with a perigee. or low ever for the new Arianc 5 rocket.
point. of thousands of miles will The first Ariane 5 failed in June
stay in orbit for hundreds. if not 1996 , Correc ti on s ha ve hc e n
thousands. of years, Due 10 the made. tests have been run, and
orientat ion o f A~O- I J's orb it . optim ism is high for the second
thi s was not the case. T he forces Iligh t. Phase J -D wi ll be sent up
of nature took over and its pre-

with a pair of technological mea-
mature end was inevitable as its suretueru packages for validation
perigee was pulled closer 10 the of the launch vehicle' s ability to
earth b)' the sun and moon. place two satell ites into a geosra-

On the posit ive s ide. A-0-1 3 tiouary transfer orbit.
perfo rmed e xtre mel y well After launch. Phase 3-D will
whil e '" orbit. A MS AT-

become an O SCAR (Orb iting
OSC,\ R-IO. while not as func-

Satel lite Carrying Amateur Ra-
t ional as A-O-13 was before rc-

dio ) and will begin a period of
entry. st ill pro vides high-orbit,

tes ting a nd orbita l adj ustm ent
Mode " 13" (70 em up link and 2 that may last months,
me te r downlink) operat ion al-
most 13 years after launch. Be- In the m e a n ti m e ...
fore launch. A~O- IO wa s known
us Phase 3-B, 11 was the second Wait ing for the new h igh-or-
Pha se 3 hamsar. Its predecessor. hit sate ll ite needn't be d ull. We
Phase 3-A, never made it into or- have over a dozen operation al

bit due to a rocket ma lfunction LEO (low earth orbit) hamsms
in early 1980. Excellent long-dis- in orhit available for use fo ur

ranee contacts are still poss ible to six rimes a day each . any-
through A-o- I0 when conditions where o n earth . Frequ en c ies
arc right. The on-hoard computer used o n the se sa te ll ites ran ge
11 0 longer works. hu t the Mode all the way from the 2 1 :\1Hz
"B" radios and the solar cells are uplin k of RS-1 2 to the 2400

Uplinks Channel A 145.81 5 MHz - 1200 baud AX.25 FSK

Channel B 145.835 MHz - 1200 baud AX.25 FSK

Channel C 145,855 MHz - 1200 baud AX.25 FSK

Channel 0 145.875 MHz - 1200 baud AX.25 FSK

Downlinks UHF TX1 437.206 MHz - 1200 baud AX.25 BPSK

UHF TX2 437.1 38 MHz· 1200 baud AX.25 BPSK

Table I . 8(/1/(/ phil! for Mexico-OSCAR-30.
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:\-IH z d o wn lin k beaco n o f
Do\'e-OSCA R-1 7. T he re is a
good mix of d igita l and a nalog
(m ice/C W ) satell ites available .
We have new sate ll ites li ke
Fuji-OSCAR -29. launched only
a few months ago. to o lder sa t­
e lli tes incl ud in g UoSAT-OS­
CA R- II la unc hed in M arch

19 84.

The South Afric a AM$AT
Award

In a cooperative effort with
Southe rn A frica A 'tSAT. th e
Radio Amateur Satellit e
C orporat ion ( A M S AT- ;'I;or l h
Am er ic a ) is p ro mot lng th e
South Africa A:\ISAT Satellite
Communicat ion Achie vement

Award . T his award is the per­
fe e t e nt ry- Ic ve l aw ard fo r
sa tc ll ite enthu s ias ts . T he rc­
quircmcms arc simple. Send 25
QSL s (or good fro nt and back
photocopies ) for Phasc-2 ( low
earth orbit] sa tc ll ite contact s 10

the A '-ISAT Awards Manager.
The fee is S3.50 fo r A MSAT
members a nd $5.00 fo r non ­
members. Additional funds arc
requested for thc return of QSL
ca rds if photoco pi e s are not
sub mit ted . Send to: A'-1SAT
Award s Manage r. ~1 i k e

Scarcella WA5TWT. 3 10 Lom­
hardy. Sugar Lan d, TX 77-t7 8.
M ike has been authorized 10 is ·
sue the Sout h Afric an awa rd
withou t the lo ng delays prcvi­
o us ly encounte red wi th over­
seas submission. The low-moil
bamsnrs can be a lo t of fun.

A New Year's event

For man)' years the ARRL
has spo ns ore d Straight Ke y
:'Ilight (S KS ) on S ew Years
D a y. Ray So ifer W2 RS in ­

v ites inte re sted sa te ll ite o p­
erators to part ic ipate in the
25th a nnua l S KN via O SC AR .

He repo rts that th ere arc no
ru les , no sco ri ng . a nd no need
to send in a log . J us t c all C Q
S K:\ in the C W passband seg­
ment of an OSCA R be twe en
0000 and 2359 UT C o n J an u­
ary I. 1997 , o r ans wer a CQ
SK:-'; ca ll from a nothe r st a­
t ion. Contact s via the moon

a lso co unt. Ra y refe rs to the
moon a s OSCAR -D. No m ina ­
tions fo r the be st "fist" can he

se n t vi a t he Inte rn e t to
w2rs @amsat .org.

An end before a
beginnin g ?

Less than a month after the sue­
ccssfulleurcb of Fuji -OSCAR-19.
'1exico-OSC AR -30 ( \1-0-30)
wa s successfully placed in orbit
fro m the Ru ss ian Ptcsctsk faci l­
ity on September 5, 1996, The
satell ite's po la r orhit is j ust un ­
der I .OIX) kilometers (bOO miles)

high. Signals from the sate llite
were re c e ived s ho rt ly a ft e r
launch. bUI there is a problem.
The si gnals disappeared after
se veral days and attempt s to
command the vare tlue failed.
Work continues in an attempt to
hring M-D-30 bal'k to li fe. but
catastrophic failure in the co m­
mand receiver is feared .

Prior 10 launc h. the new satel­
lite was called LJ l'\A MS AT-B.
T h is was 11 tH th e f ir s t
UNAr>.t SAT. hut rather the re ­
ptacc m cn t fo r U/'\AMS AT-l
which never achieved orbit. The
UNAMSAT- Ilaunch att empt on
a co nve n ed Soviet SS-25
(TOPOl) missile met a ficryend
when an upper-stage motor fa iled
o n March 28. 1995. Foll ow ing
the d isast er. the U f' A MS AT
n ew was dejected hut not with­
out hope . Two sets o f spacecraft
modules were originally buil l.

While lJNAM SAT-1 lay in a

mass of rocket debris somewhere
in eastern Russ ia or on the bot­
to m of the Sea of Okhotsk, the
back-up mod ules we re wa iling
safely back in thc lab in Mexico
City. It took a lot o f work o ver a
nne-year period to gel the second
UNA '-ISAT read y-to buy new
sola r panel s and ge t another
ticket to orbn . Project Director
Da vid Liberman XEI TU pro­
vided the needed drive .
UNA~1SAT- B rep rese nts the
never-say-d ie a t titude o f true
space pioneers.

UNAM$AT-B

Bu ilt at the Unive rvid ad
~acional Autonoma de Mexico
hy t he PU IDl: ( Prog ra ma
u r uversnano de lnvcstigacion y
Desarrollo Espaclal. or Univer­
sity Program of Space Research
and De velopm ent ) grou p.
UNA:\1SAT.. U i~ the most recent
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UNMSAT- I>BCRXMT:%?12
UN M S AT- I >T IM E- I :P HT :
upt ime is 00511 0:32:4 1.
Time is Sat Scp 07 18:17:29
1996

More information

TxlD-1
TRANSMiTTER FiNGERPRiNTiNG SYSTEM

TxIO.... Software and IBM/Compatible circuit card.

Now Skippinq VERSiON 2 SOhwARE
wiTh AUTOMATic MATCh ANd COMp ARE!

TxlDIM TxPorterlM
EXTERNAl AdApTER fOR Mobile O p ERATiON.

CoNNECTS THE TxID TO YOUR LApTOP CoMpUTER!

TxID-:I ri'Gl' IlPlti" i"G S" ,( 'II \1..iIH Sofnt,.'''1l{ $699.00 P lus
TxPorter'" Mobilf (JptAAlio" ~f(1l $149.00 SIH

Call for more information.
Info: (541) 687-2118 Fax: (541) 687-2492

UNAMMEXICO .

AFTER ALL IT STILL
MOVES......
Y A PES AR DE TODO SE
MUEVE....

, 310 Garfield St Suite 4
u..:.' PO Box 2748

ELECTRONics Eugene, Oregon 97402
htt ://www.mot ron.com

Communications

UNMSAT·I>STATUS:? 12S f<­
UNMSAT·I>PUIDE:

T he fre que nc ie s shown in
Table 1 define the Mode "J"
communica tions capabi lities of
M-O-30 . The following data was
received b y Norbert Notthoff
DF5DP a few days after launch
on the 70 cm downl ink before the
satelli te went silent:

Doppler sh ift is detected be­
tween the samples (indicating
relative me teor speed). the ra ­
dar transmit ter will be set for a
faster pulse repetition rate for
a period o f time . Data that rep­
resents meteors traveling above
the 72 kmlsee speed lim it will
be logged and stored in file s.

The TSFR module

th in quartz crystal coating. The
2 meter antenna is on the top,
while the 70 cm antennas are at­

ranged around the bottom. The
41 MH z antenna is a canted
dipole.

micro sat "clone." Th e fir s t
mtcrosars were lau nc hed six
yean ago from French Gu iana.
They are small cubes. 25 cm on
a side. we ighing about 10 kg
each. with five internal stacked
modules. Four of the modules
contain standard systems com­
mon to all AMSAT micrusats: a
five- channel 2 meter rece iver,
battery charge regu lator uni t,
computer and 70 ern transmitter.
The fifth module in the stack is
called the TSFR, or 'This Space
For Rent." The TSFR in M· D-30
contains an intriguing e xperi­
ment to identify me teors that
have velocities greater than 72
kmlsec.

The five-channel. 2 meter re­
ce iver was designed for d igital
(I 200 baud FS KAX .25) uplinks
from users on four simultaneous
channe ls : 145. 8 15 , 145 .835 ,
145.855 and 145.875 MHz. The
fi fth channel is the unpublished
uplink for ground-based control
stations. it is used to send so ft ­
ware up to the sate lli te and
change onboard o perational pa­
rameters. A failure in the com­
mand receiver is o ne o f the
possible reasons for M·D-30·s
silence.

The BCR module, or battery
charge regulator, contains not
only the power control circuitry,
but also the nickel-cadmium bat­
teries that allow the sate llite to
operate during eel ipse periods.

The computer module uses a
radi ation-hardened NEC V40
microprocessor. Thcreis al'lOa256
Kbyte bank of EDAC rrcmory aOO
an addit ional 4 Mhyte hank of
SRAM. Total com puter-system
power consumption is und er I
watt.

The transmitter module con­
tains two separate UHFtmltsmit­
ters for te lem e try and
communications downlink. Both
usc BPSK (hi- phase shift keying)
modulation at 1200 baud. AX.25
protocol. The primary transmit­
ter is on 437.206 MHz, and the
secondary transmitter is set to
437.138 MHz. Onl y one trans­
mitter at a time is act ivated, but
either can be used for all telem­
etry and data communicatio n
purposes.

The body of the satellite is sur­
rounded by high-efficiency gal­
lium-arsenide solar cells and a



Number S4 on your FfWdback card

Your Input Welcome Here

HRM TO HRM
disadvantages: You must take ex­
Ira care to properly waterproofyour
outside co nnectors (since any inter­
nal water wil1 l1o ....' ca....ily through
its mostly air-fi lled innards) but you
should carefully waterproof all out­
side connectors anyway. Al so ,
991 3 is nor quite as flexible a" RG·
213. since the center conductor is
a so lid copper cond uctor, A
stranded center conductor form of
99 13 is available, btUif" a hit more
expensive ... the cho ice is strictly
up to you.

" For waterproofing those out­
door connection.. and connectors.
1' \ 'C had very good luck ..... ith a
product called Ptasr-Dip w . It's a
fast-curing liquid plastic material
that's intended primarily for coat­
ing tool hand.les. A can ofthe thick
liquid costs about 57 at Ilome De­
pot™ and other hardware and ho.lffiC
centers, oot it should last you a good
long while. I usually pot two coats
of it on all of my outdoor connec­
tions. Fo r wire conoccr«m!'>, such 30\

separating a coax shield and center
conductor for feeding a dipole an­
tcnna. I immobilize the point where
the shield and center conductor
separate. using hot glue (hot glue
guns are great fo r lots of things ).
Then I attach solder lugs to the ends
of the shield and center conduc­
tor-where attachment to the an­
tcnna will take place. Finally, I dip
the entire end (including the solder
lugs) into the Pla-t-Dip and let it
cure. Aft er curing, [ US" a sharp
hobby knife to trim off the excess
Plast-Dip insulation that covcrs the
ends of the solder lugs. Neal, easy
and veT)" waterproof! "

Moda l/lor :5l1ote: Good suxxes·
[iOIlS, Phil. lVaterprlwfinRomdoor
coux fi ,tillg5 CUll't be l!l"er.urelled ;
allY moi.ullre in el'ell the solill in­
sula/ion coax is di,fmtrmH. The
l'hield ofa {"(XL{ mll.\1(Ip/Jear as a
.n/lid l."CHldllctor to RF: thll/ is, e(II'h
mer/appillg slrand of braid mllst
touch os many of i15 neighborillX
SlTlUrd.f (6" possible, seeminx w be (.I
.w1id oltter pipe, It /Iter (flUl)" son in­
side /lle("tXLfjuete/ .5pOils this shield·
illR I[lKllit)" (and)"011can ~ le/l itby DC
"Sis/lUree ched:.s alotU>-;t "'.It~t be
te.fled ~ilh true RF lesting, looting

for lo.H or 1eaki..IgeJ.Eren a 117ltui llicA
in IhRO/./ll. foor cable s jacker must be
re-sealed .Phi/ s s/lggestiofH 011 the
best (loon 'sf loSJ} ('able are olso
II ell raken . El"en if)"our l'ntirect.lhle
m n can i be of a 101l"-loss mrielY.

From P hil S~la.. ADSX: " I' d
suggest that you con..ider using
991 3 coax cahle, instead o f the
more popular RG-2 l 3, for your
VIIF/UHF antenna feedlines. 9913
ha..ahoul a third less loss th,U1 RG­
213 at a gi"en frequency, and is
much easier to 'con ncctflTi :te' with
the Mandatd PL-259 L'HF connec­
tors. l1lc inner insulation is ea... ier
10 llirip sinL-e it is mostly air! The
shield is ea.... ier to solder 10 the PL·
259 since the in ner d ieleclric
dllCsn' t conduci the heat away as it
does in the RG-2 13 t)'IlC o f cahle!>.
Cable X-pens (orden 1-8CXl-828­
33·m, lech inf. 1-847-520-3003)
sells 99 13 for 42 cenlS per fOOl,
whic h is o nly about s ix ce nlS
per 1'00 more than RG-21 3. The

Cons iderable cable
considerations

he eas ily cut with a handsaw, or
simply scored with a utility knife,
then cracked over the sharp edge
of a tahle-the ragged edge can
then he either tiled or lightly 'fi re­
polished' with a propane torch (go
easy, it dllC !'>n't take much heat).

" The white Plexiglas is then the
'perfect ' writing surface for either
dry marke r pens o r the w ater
soluble pens sold in art store.. and
omce ..upply outlets. I prefer the
'dry markers' myself, 0llC of .....hich
is the Expo Markaway 3™ , :-':0.
83000, by' Sanford. Black is prob­
ably the best color and a chisel­
..baped lip works nil-ely for me.

"C leaning the while Plexiglas
surface after usc i-. ea...)' tOO, A dry
erase spray cleaner is sold specifi ­
cally for this purpo-.e, but 1' \'C

found that lacquer thinner. poured
into a defunct grass window cleaner
sptay bottle, works jU!'>1 as well and
at a fraction of the cosr. The lac­
quer thinner dcesn'I seem to ;lUack
or soften the while Plexiglas that
I'm using in any way,"

Moderator 's "OIl': tve used a
similar idea in Ill)' oll"n ham .~h(l(-k

lu inX (/ "note j ouer." consisting of
a washable penand plastic-coated
tablet , made f or wall hunging near
a kitchentelephone , III this nul', 1.1

damp cloth witl erase everything ,
Remembe r those lillIe marker ,11(1/(' .1
with a d ear plastic Oil lop.followed
by a translucent sheet and eliding
with n Mack 11'fl.\)' surface? Ytm .l' im­
ply lifted /11/' tl1 'Otop sheets 10 erase
the whole tablet ... great[un /0 w e
a.. I remember.

I

o

hum U~\' id Hym an
K DOO:'lri.-: A way to cut down on
paper cos ts in your ham shack:
" I've been able to drastically cut
downon the amount o f scratch pa­
perthat I usc by assigning the note­
taking task to a scrap piece of 1/4"
thick. 8 1/2" x I I" chunk of while
Plexiglas" instead. Smooth while
Plexiglas is available from surplus
outlets around the country at very
reasonable prices ... often sold by
the pound (1ook in your Yellow
Pages under 'surplu.H etail'). lt can

Not written in stone

one ortbose 'cloth-tape yardsticks:
attached il to the antenna using a
'twist-tic,' and now Iknow I' ll have
every thing needed for adjusting the
antenna. You can 'customize' this
basic idea to fit your own antenna­
clement needs,depending upon the
part icular model of adjustable
•uucnna that you haw : '

..stoderaior s note: Good idea ,
BiII:also ,doll )jcK8et to '·twilt-tie -­
th(lf special Allen wrench or an in­
expensive small screwdriver 10 the

IJtlcJ.:lI!?e if loosening and tighten­
ing set-screws if involved in the ad­
j ustment . A small, pla stic
" zip -lock " bag wnn a ho le
punched into one comer can hold
these odds and ends. The bag inelj
nit! then be secured to the antenna
11(1d.:.aKe lI'ith a "twist-tie " or short
le/lxth ofrabte-tacing twine,

o 0

I.

HC-181U crystals

~ ~
o0

)--1 : 0

l6-pin~
DIP socket 0

0
Fi lter ~ -'-
capacitor I-

• , •

Adjustable antenna tip

From Willi am T h lm J r .
I'Ii IQ\'Q : Bill has been \CI)' sup­
portiv e. witha nurnbcrof glll.1lI tip:..
-- Iown a portable umcnna that cov­
ers several VIIF/UUF ham bands.
bUI it must hi: physically adjusted
for each dillerent band. After los­
ing the adju..rmc nt instruction s
once. I decided not to let th:u hap­
pen again, so I got the tuning in­
srruction s from a fr iend . the n
transfe rred them to the antenna's
base using a customizahlc rubber
stamp kit like the ones !'>o ld in many
office supply stores. Aco.uofclcar
lacquer spray ove r the stam ping
sealed it. 'Iomak c sure that l always
had a tap..' measure with the antenna
for lhose critical ad justments, I
mad" a lrip to lhe XYL's hworite
sewing supply !'>lore and purchased

With the first issue of the new
year comes a nice variety of "Ham
To Ilam"tip!'>. \Iany thanks- to those
who' ve taken the t in~ to send in
their idea.. (often several) during
1996, as well ;l'" to the names thai
weOre seeing for lhe first time. I'm
alway's looking for more ups. ideas,
suggestions and ...boncut.. to keep
the column going and growing, -.0

please don ' t hesitate. The addr'c:s......
is above.

FIg , I. K847f £ /W.JU D S ult'll0{1I0,," a foar-crystal kidderfilter might be
laid Ollt /lsinX I I stl/lltkml16-I,in DIP Ie .ff J(·tet for IIItJ.lUlting the cr)"stllis.
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TRANSMITTER LOCATION

Visa, MC, UPS COD
Emai l: tomsmb0 80I.c:om
24 Hr. FAX (818) 447-0489

Models available with
co mpu te r interface ,
synthesized speech,
for fixed o r mobile
use, covering 50 MHz
to 1 GHz. Call or fax
for detai ls

CIRCL E 13 ON READER SERVICE CARD

Direction Find ing System
Tracks Down

• Stuck Mic ro p ho nes
• Cable TV Leaks
• Jammed Repeaters &

Cell S ites

(818) 447-4565 M-Th Bam-5:30pm

P.C. ELECTRONICS
2522 Paxson ln, Arcadia CA91007

TVC·4G
only $89

SEE THE SPACE SHU~:JIDEO
AND GET THE ATV BUG
Many ATV repeate rs and individuals are rettansmitting Space
Shuttle Video & Audio from their TVRO's tuned to Spacenet 2
transponder 9 or weather radar during significant storms, as well
as home camcorder video lrom other hams. If irs being done in
your area on 420· check page 538 In the 95-96 ARRL Repeate r
Directory or call us, ATV repeate rs are springing up allover - all
you need is one of the TVC-4G ATV 420-4SO MHz downconveters.
add any TV set to ch 2. 3 or 4 and a 70 CM antenna (you can use
your 435 Oscar antenna). You dont need computers or other
radios , lrs that easy. We also have ATV cownconverters. anten­
nas. transmitters and amplifi ers lor the 400, 900 and 1200 MHz

bands. In fact we are your one stop for allyour ATV needs and info.
We ship most items with in 24 hours alter you call.
Hams , call for our complete 10 page ATV catalogue.

1. Frank Brumbaugh KB4ZGC1
W4UD

c/o Dcfcndlni
P.O. Box 30
Salinas PR 00751

David L Hyman KB00NF
1455 Edgcumbe Road
S1. Paul MN 55116

So why are cesspools like that
poisoning our hobby? It seems
to me this is largely the result of
a lack of credible leadership
from our one (and really only)
national organization. The pa­
thetie weakness of our ARRL
leadership has left amateur radio
in a similar situation to a leader­
less country like Somalia. This
weakness starts right at the top:
the ARRL board of directors.
which you continue to re-elect .
My bumper sticker Never Re­
elect Anyone (the NRA for the
'90s) should be not just applied
to Congress, to help flush out

Continued on page 56

Phil Salas AD5X
1517 Creekside Drive
Richardson TX 75081

Note: The ideas and sugges­
tions contributed to this column
by its readers have not necessar­
ily been tested by the column's
moderator nor by the staff of 73
magazine, and thus no guarantee
of operational success is implied.
Always use your own best judg­
ment before modifying any elec­
tronic item fro m the original
equipment manufac turer 's speci­
ficat ions . No responsibili ty is
implied by the moderator or 73
magaz ine for any equ ipment
damage or malfunction resulting
from information supplied in this
column.

Please send all correspondence
re la ting to this column to 73
magazine's "Ham To Ham" col­
umn , clo Da ve Miller NZ9E,
7462 Lawler Avenue, Niles, IL
60714-3 108, USA. All contribu­
tions used in this column will be
reimbursed by a contributor' s fcc
of SID, which includes its exclu­
sive use by 73 magazine. We will
auempt to respond to all legiti­
mate contributo rs' ideas in a
timely manner, but be sure to send
all specifi c questions on any
particular tip to the originator of
the idea, not to th is column's
moderator nor to 73. fa

NCUER SR¥ OIC
ConltnuedJrom page 33

in with catcalls, carriers, and
jamming, but without signing
calls,

If I were an advisor for any
company wanting to get the use
of a ham band for their products,
I'd record and edit a few days of
this kind of crapola as proof that
there dearly are much better
public uses for the billions of
dollars worth of ham spectrum
we've inherited and are laying to
waste. Since we claim to be self­
regulating, we have no valid ex­
cusc for allowing this kind of
sickness 10 go on.

From J, Frank Brumbaugh
KB-IZGC/W4UD: "When con­
structing crystal ladder IF filters,
you can save PC board space, sim­
plify the layout time and make the
crystals much easier to check or
replace by simply using a standard
l6-pin DIP socket to hold the four
crystals needed. Interestingly, the
HC-I8IU style of crystal with wire
leads will plug in directly across
three pins of a standard DIP IC
socket. A quick look. at folg, 1 will
illustrate how a four-crystal filter
would be wired using this scheme.
Just clip the HC-1 8IU's leads to
about 114~, then plug in the crys­
tals after all of the heat-producing
soldering has been done. If you
need more than four crystals, just
add another DIP socket!"

Moderator's note: Clever idea,
Fronk .By the WlI)', Frank 's right ,a
wire-lead HC-18lU fits perjectly
across three pins oja normal DIP
socket. I'd recommend using the
best DIPsockets you can affordfor
this application . TM ones with
round "machined" pins hold the
CT)'SloJ nice and righl/y.

Murphy' s Corolla ry: When
working out a problem on a spe­
cific piece of equipment, try sleep­
ing on it... it' s sure to make an
impression!

Many thanks to this month'scon­
tributors. Without your continued
input, I'd soon run out of ideas .
Please keep them coming.

William Thim. Jr. N IQVQ
50 Miller Road
Broad Brook cr 06016-9676

Crystal DIP

everyf oot that you can manage will
be ,hat much beuer.
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WANT TO LEARN CODE?

think they are important.
But they also tend to want to

hide their faces. I went to a
costume party when I was a kid.
My mother made a Shadow cos­
tume for me, complete with a
black vei l. That was the first
time I'd ever been at a party
where my face was hidden . and
wow. did that feel different. Sud­
denly I was very outgoing and
the life o f the part y. A vei l or
mask gives one a sense o f secu­
rity. And so does a beard 10 hide
behi nd. Think over the bearded
people you know and see if you
thi nk I' m right.

The onl y bearded guy I can
thi nk of that this doesn't fit was
Sam Harris W8UKSIW1F7J1
W lB U, bUI then hc wore his in
the '40s and ' 50s, back when
that was an outrageous thing to
do-which was why he did u.
lie didn't j ust wear it , he
flaunted it.

vegettzteg

Unless you've chosen 10 be
uneducated in the food depart­
ment (aka ignorant). you know
that you re all y should be includ­
ing a hefty bunch of veggies to
you r diet. At least if you want to
make it with any grace through
your 50s and nOI join the stric tly
steak and potatoes group in their
S2.()()()..a-day hospita l wards.
Yes, I know, you and Bush are
not broccoli fans. I happen 10
like it, but I can almost empa­
thize with those who don' t.
When I was a kid I hated cauli­
flowe r and didn't think I' d ever
like it. Now I love il.

Anyway. I' ve found a great
way to not j ust make these
veggies delicious. but to do it in
thei r healthiest (for you) form:
raw. Here 's the deal. I hope you
have a blender. I throw in a cup
each of raw broccoli and cauli­
flower. and a half cup o f raw car­
rots. Zizz 'em together until
they're in pieces sli ghtly smaller
than Grape Nuts.

You 're goi ng to need some
salad dressing for this. I'm using
a couple of tablespoons o f my
old coles law recipe. It has two
part s extra virgi n ol ive oil, two
pans ap ple cider vinegar. one
part honey, one part mayonna ise.
six part s plain yogurt, a teaspoon
or two of ce lery seeds, salt and
pepper to tas te . Then whip it all
together. This makes a fabu lous
sweet-sour dressin g that 's great
for slaw and as a veggle dip. It's
reasonably low cal and easy to

Ccnrtnued on page 59

Have you ever noticed how
many professors wear beards?
Maybe there 's a good psycbologl­
C".t.I reason for this. Try on my
reasoning and see how it fits.

what has teaching college gOI
going for it? Short hours. lOIS of
pre stige, tenure (you ca n' t gel
fired), paid sabbaticals , and gen­
erous retirement be nefi ts. No,
you' ll rever make a lot of money,
but the security is a trade-off.
And the prestige. They sure play
thai g ame . Doctor. Profe sso r.
Distinguished Professor.

Now. if you were a person with
low self-esteem. also known as an
inferiority complex, you would
tcnd to look for work where pres­
tige is flaunted. Low self-esteem
people can't help but do every­
thing they can to make others

value and are these days con trib­
uting little in return . All you gel
is co mplaims-about interfer­
ence , bad language, repeater co­
ord ination, and so on. Try silti ng
in a commissioner's chai r for a
minute and see how that fee ls.

If you feel that I'm du mping
on the ARRL about all this. then
please let me know who you rec­
ommend to help sol ve ou r prob­
lems? If you really don't be lieve
our leaders have no responsi­
bility to lead. then what enema­
uvedo you suggest? If you don' t
have an answer, ask your direc­
lor and then let me know what he
proposes.

Or should I start work on a book,
lIam Radio - In Memoriam?

Professors and Beards

Bob Beck Talks
Bob explains how he devetoped the blood purifier circuit,

the lengths the Alben Einstein College of Medicine hospital,
which discovered and then patented the process, has gone 10 to
keep it secret, its success in treating AIDS and any other virus,
fungus. yeast. parasite or mil-rube in the blood. 1-1" talks about
colloidal silver, and the unexpected side effects of the blood
purifier and magnetic pulse unit in weight reduction and re­
growing II'IlI le pailI'm baldness hai r. This is one heck of a talk.

Order BR $10

Pbooe 800-274-717l Of 6l)l·92H1OSB. FAX 6Ol-924·1l61 l . Of see ..-..k.'f r......
011 pqe 88 for llfdfnn, int........l.....

Wayne 's Submarine Adventures in WWII
These srories w~ooginal ly~ in the Dnun Nr-o'sk lt"

10~ crew memb..'n10 OOI"D:' 10 the yearly Drvm mu1iln>
in ~1obi1e, whm- the Drum ison display in Battleship Park. nexl
10 the Alnhoma. If you \lsit the Drum )'OU'U see many of theo.e
tr\O,~ko:CfS on d"play. Submarine life was boring most of the
time. but suddrnly there was inu=e llI;Iion. You'U read about the
times wecame very close 10 being Slri;. - and acouple times w~
I saved the boat from disas1Cr. You'Ualso read lIw.: inside Wlfy on
the Amelia F.athart spymi~ Says Jim Walter W9AW, "Ijust
n:-read your sub alh-mllreS in WWll _ great Sluff - enjoyed
every page!"

OrderSA. S8

by. The only hope I can see for
our survival is as a way to help
get kids interested in high-tech
careers. the way we did before
the ARRL virtually slopped
youngsters from entering the
hobby 33 years ago. We haw to
provide some SOil o f visible
publ ic service if we're going to
hold our ham bands. which are
wort h tens to hundreds of bil­
lion s today. But without leader­
ship lr 's o nly a matte r of lime.
and I doubt thai we have much
of that.

But how about the FCC­
wo n' , t he y protect us? Why
should they? These days we are
noth ing bUI a royal pain in the
butt and an additional difficul t­
to-j ustify expense for an Quint
whose budget is being cut back,
year after year. Instead of put­
ting the pressure on the ARRL 10
so lve our problems we write to
the FCC. demanding help. When
nothing comes of that we write
to ou r Senator or Congressman,
as king him to put pressure o n
the FCC to help. And he then
sends a copy to the FCC. push­
ing for action. And since there is
lillie the FCC can do. they j ust
want to stop the pain.

What would you do if you
were a politicall y appointed
FCC commissioner? You know
lill ie about the history of ama­
teu r radio. All you know is that
there is a di sorganized bunch o f
old (very old and largely lower
middle class) white men who are
e njoy ing billio ns o f dollars
worth of the spectrum which
they inherited when it was of no

,hail. h1.. Ih", d.al<r;. Ih• .-\ RIl I .•'" ....nd ~~,~~

• '-! S.... H Ie\ ~id.n" add ,L12 ,a , ) I,,,
(,! ,1 l. !'.O. flo" ~.IIl~, fl.p!. \, ~. ' ."P"" 1It';l<'h.

C \ nllS~ .\.,.... ir~ ~ /. ", ~ /, inch di,l .

that mess, but also to your ARRL
board of director rubber-stamp
voting eve ry other year. Keep
flushing until we get some young
people in there and see signs of
leadership beginning to show.

How will you know? When
you see signs that the League is
att acking messes like 14,313,
K I MAN's endless ego gratifica­
tion , the lack of youngsters com­
ing into the hobby, our overall
lack of growth <except for no­
coders), the disinterest of the no­
coders in upgrading , and stuff
like that.

Amateur rad io got grandfa­
thcrcd into most of our present
ham bands as a result of the pio­
neering work hams did in the earl i­
est days of radio. Then we held on
to most o f our bands by providing
clearly visible public services.
Amateur rad io was often the only
means of communicat ing in emer­
gencies. And. as I keep mention­
ing. 80% of the licensed hams
went into the military for W'VII.
providing a priceless contribution
to ou r winning the war. in which
radio. rad ar and so nar were
critically imponant.

But today. due to an almost to­
tal lack of leadership, we are no
longer the pioneering group we
once were. We no longe r arc o f
any value whatever to the mili­
tary in C3-~e of a war. Even our
vaunted emerge ncy co mmun ica­
tions arc disorgan ized and being
made irrelevant as other commu­
nications serv ices arc passing us

NEUER SRY DIE
Con Unuedftvm page 55

Morse Tutor Gold from G.G.T.E. is the
answer for beginners and experts alike.

"Gd tbe software the ARRLsellsand usestocreatc
practice and testtapes; and ~Iorsr Tulor (;Old is
approved for VE exams al all levels,

0S-C 1911I7.Gl.oIE "-l'ododnearly 20.000"""'"on4 proo.p«ttw
"-no -...llho .....nd lIw<Jo¢ pr<WaO 5llu<turcd '"-'no on4 •
~. ofclwto<Ia", "'Cfd on4 _ &-.. SlJ-.hl r.-vd
lIICnIII mol;e dv pmoeu Nmpk W fun.
"ThIo pop_n fe.l\ll.. ...y ....t opeedj.. odf~. ..........
chonder dnIIo Mlb dv •........".. }"OII sde<1:, and rou <an ."..,,'"
ywrOflll dnIb or IllIplI1la1lib You <an 1)......1»1 )"OU '-Of

c:opy by hond and .... tbc ,...w """ Iinot . 1• _ ~l !he
FanlSlOICIfth or ~..otondoId ltk:lhod, o&d tbc Ion< U<qII<n<.l' "",,"I
comfortahlt for}"OII or odoecl your<:ode.peedin lendlS ofa word per
mlnu'e. For.u oos comp'''''' , ."" are toI...~.. Incommond

('C l1 inrd
bv ~lo...~1 u,....GeI,1u<eo )'0"' Inl~m;d . pe.oler

~
or",'uoooo..d.And, if""" Ii.'e ..o""d board

({ M..... Tu''''' CoM ' "I'J'Olf> volume"""",01

IS o u'; d &ttmd 1lI,,,I.r and ,h. S", ulcl BI.,te' COll1 l" lLh~1ty
f-'"","",,-~l .<>110 ar. lrad.""rk< of C.."ti,. T«hnok v Ltd
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HOMING IN

Joe Moell P-E. KOOV
PO Box 2508
Fullerton. CA 92637

A Foxhunting Jamboree

When did you first hear 300ul
radio d irect ion find ing (RDF)?
Since it has beco me a too l for
fi ndin g downed aircraft and sto­
le n ca rs. tocay's sc hool k id s
probably get a vague notio n o f it
early on. Sadly. they aren ' t told
thai it l'an also be great fun for
them.

A recent E-mail exchange with
Tom Stewart K3TS brought back
memories o f my introduct ion to
ROE Tom wrote a classic art icle
about 2 meter hidden transmitter
hunting in New JeTS!." )' for the
September 1957 issue of QST. I
was 10 years old at the time and
study ing for my ham ticket , fa ith­
fully try ing 10 copy WI AW code
pract ice e very night o n my drift)'
Hallicraftcrs 5-38D receiver. That
QST issue was one of my first
ham radio magazines. Tom's tales
o f T-hum trickery gOI me eager
10 try the sport .

When my Novice license ar­
rived the follo ...... ing spring, I agi­
tared al the radio c lub in our to ...... n
of I I,()()() souls to gel the group
tll hold some hidden transm itte r
hunt s. Even though Novices had
2 meie r phone privileges at the
lime, ......e were a hundred miles
from the nearest 2 meter act ivity
and there were no re pea ters to

bridge the gap.
Finally, the dub sched uled a

hum on 75 meter A\1. ...... here most
mobile c pcrari ng w as don e in
those days. I someho w managed
10 lash together a two-tube 75
mete r conve rte r ...... it h vibrator
po wer supply and connect it 10 the
broadcast receiver in the family 's

ga s-g uzz ler conv ertib le . O f
course I had to talk Dad into driv­
ing, Bemused by the w hole thing,
he agreed.

For an RDF antenna. I used the
multi-tum flat loop from the back
cove r of a n old table model
broadcast set . I hadn't lea rned
enough RF theory to do a good
job of reso nat ing and coupli ng it ,
so it wasn' t ve ry sensit ive or di­
rect iona l. Dad and I did a lo t of

NumbM 57 0 11 your F~blJd I; lJrd

Radio Direction Finding

riding around just try ing 10 hear
a signal o ver the ignit ion noise.
Fortunately. the hunt boundaries
were small and gas was cheap,

Hu ndreds of Tth unrs late r, I still
think it is the mo st fun yo u can
have ill ha m radio. I wish every
youngster could experience it. But
ho w ma ny kids no wadays have
supporncc radio clubs and paticru
fathers to Elmer them into it'.' 1I0w
can we bring kids and RD F 10­
gether? I think "Horning In" read­
ers Greg and Gabriella Ow ens
(WA6I1 KM and KE6JQS ) han:'
found an answer,

Th is c a mpground
welcomes foxes

G reg and Gabriella ' s letter ar­
rived short ly aftc r Labo r Day.
They were in charge o fa commit ­
tee Ir om the Simi Set tlers Rad io
Clu b thaI woul d be hosung a
S eoul Ja mboree -o n-the - Ai r
(JOTA ) campout. They ...... anted to
know how to put on a demonstra­
lion o f foxhunt ing (also called
radio-orienteering and A Rm ·) as
pan o f their JOTA acuvmcs. What
an opportunny!

JO TA is a worl dwi de ha m
event, held annu ally ill mid-Oc­
tobcr for almost 40 ye ars, Hav­
ing never been in Scouts , I kne w
very lillie about it . I had no idea
if fo xhu nting had ever been done
there before. (Actually, I' m still
nOI sure.) Either way, I knew thai
th is opportun ity couldn't he
pa s sed up, so J ca lled them
immediately.

JOTA celebrations run for a 48­
hour period beginning Friday af­
ternoon. They range fro m simple
to elahomte. In so me tow ns , a
ham in vite s a troop or two for a
ham shac k visit. letting Scouts
participate in contacts wi th o ther
JOTA groups , In other places , it 's
a full -h low n Ca m poree wit h

m an y s tations and activiue s.
Tha t ' s what the Settle rs we re
planning.

" We hope to have stations on
e" ery al'liv'e HF and VHr band,"
Gabrie lla told me. " We ' ll demon ­
stra te hOlh Hlice and C W modes
on the a ir, Local ATVers w ill se t
up IWO stations so the SCOUIScan

Photo It, April WAflOPS helped 1.').1'/ 11 ;11 RVF /0 eager .\'('OU/S hefore
they In'lIt Ollt 10 hum, Looking 011 i ,1 longt ime Sall/tillX supporter

Darryl Wit/mill! KF6V I, (Pho hy Jm' Aloell K()O V. }

have televis ion QSOs back and each in sequence, just like they do
forth . We will al so haw code os- ill a formal imemalional-rulCl> com-
cillator kits for them to solder petition (see "Homing In" for Au -
together." gust and September 1996).

The Simi Sett lers ' JOTA si te Greg surveyed to pographica l
would be Lake C asi tas Ren e - maps of the site and suggested a
arion Area near scenic Ojai. C ali - hilly area of about one square mile
fomia. Scouts fro m Ventura. Lo s across IOe pa rk mad rrorn the camp-
Angeles and Santa Burbara coun- ing area He even agreed 10 make
tics we re invited, Several hun - lots of copies of that map for the
d rcd co uld he accommodated . Scouts, " Don' t worry," he to ld me,
T he event would offic ial ly begi n "they are prepared for being in the
at noon Saturday and continue for woods and will bring compasses
2-1 hours , Many Scout s would with the m."Good, all lwouldnecd
camp over Saturday night, whil e for orienteering would he a batch
others would be at the lake sho re of protractors.
for just a few hours on one day, For a week before lhe event. I
Foxhunt ing at night would be spent each evening tun ing up my
un safe, so we had to make it pos- RDF sets and borrowing more. On
s iblc for many Scouts to hunt at Friday afternoon. April and Jwe nt
the same time during our limit ed 10 the sill.' to cbcx-k il out. I quickly
available ho urs . realized that my imagination had

Lake Casitas is a drive of over not served me well, The hilly area
100 m iles fo r 'l-hutue rs in my was Icnced off. Noncccss ! Oh well,
a rea , bu t il is only about 40 m iles it wasn't very shady. In trut h, it
from Santa Barbara, where there looked like a harrell home for rattle-
is a grow ing group o f rad io - snakes. Besides. it was too far away
o rienteering enth usi asts. I own from the campsite ,
plenty offox transmitters. hut not We decided 10 hid e the foxes
enough RDF gear for dozens o f within the la rge wooded JOTA
Scours to use, What 's more, April campground, IX)( far from our v-an
and I would need knowledgeable ...... here we were sho wing a viocc o f
helpers for one-on-one tra ining internat ional radio-orienteering
of the Scours. I li pped off E-mai l l. Jmpetitions(see l.bolo A). Scouts
to Marvin Johnston KE6HTS of would not have a long hike. We
the Santa Barbara Amateur Ra- could easily watch and help. As a
dio Club and he im media te ly side be nef it , the sight of the m
agreed to hel p. combing the grounds with sniffing

Having no ex per ience w ith gear would attract much more at-
fox hunting de monstrations for tcnnon to our demonstration.
pre-tee ns. I could o nly try 10 en- The IWO hundred or so Scouts
vision how tt would go. I imago that came to Lake Casitas were
ined tha t we would take th e mo stly in el ementary sc hoo l.
Scouts in packs or troops of a They may be champs at the latest
dozen o r tw o and give the m a video games, hut they had to start
quick show- and- te ll o n RD Fing at sq uare one wh en il ca me 10
and map plolling. Then we wou ld RDE 1'\0 way l'Ould we simply
hand OUI so me gear and send them slap gear into lhe ir hands and send
into the wlxxls to Iry to find five Ihem oul. It workcd hestto guide
foxes Iransmitt ing for a minute them along in groups of Iwo or
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the fox batteries fo r more hunts

the ne xt day.

lf there was any doubt that

foxhunring enthralled the Scouts.
it was dispelled Sunday mo rn ing .

As we pulled in to the camp­

ground. we were greeted with

young voices shouting, 'The fox
people arc here!" Before we could

ge t the R D F gear out , were

mobbed. Scouts who had hunted

on Saturday wanted to try again.
because the faxes were all in new

locution s. We gave firs t prio rity
10 tho se who had not gotten a
chance 10 hunt Saturday: then we
let the res t have a t it again.

Hats off to the Simi Settlers Ra­

d io Club for going beyond the call
or d uty in provid ing a special

JOTA experience for the Scouts.
Special ku dos to Greg and

Gahrie lla for paving the way for
A R DF eve nts , Also tha nk s 10

foxhunt ing enthusiasts from the

S anta Barbara Amate ur Radio
Cluh fo r hel p ing . In addition to
M arv in , they were Ste phen
Nelso n KD 6 V E X . Nerclla
Reginaro. Reg Reginato KE6ZQY,
Br ian Pedd icord Kf6DZK, Mike

Peddico rd KEfi OTM . Scott

Ph ill ip s KF6EDD . H ube rt
Stamps KC()!\AH , Bib Ummels

KE6WYA. and Pres ide nt Da rry l
Widman Kf 6Dl.

Many Scour officials at JOTA-%

expressed interest in future foxhuming
demos and activities for their dens,

troops, and packs. G iven crongh in­
expensive equipment and trained

leade rship, radio-orienteering L"t.1lI1d
11<-'(."(nne a mainstream Scouting activ­

ity. I have lots of ideas for gear. But

will Scoutingorganizations aLTOSS the

country heable to find crxughThurn­
crs to get this program o11" thc ground?

fox. T he ir a rm s wo uld beco me
fa tigued in ahou t three minutes

and the beam wou ld sli p down to

shoulder he ight (sec Photo C). O f
course that adversely a ffected the

bea m's sensitivity a nd direc tivity.

In th e fu ture , I wa nt to ha ve

lighter a ntennas with masts, so

the y can easily be held o ve rhead.

Competit ive foxhu rucrs prefer
us ing ea rp hones 10 he ar fo x

modulation a nd strength tones in

noi sy surroundings. That 's why
most fo reign-made integ rated re­

ce iver/antennas don 't have speak­

ers. But phones aren' t ideal fur
one-on-one train ing. M y solution

was to ha ve the trainee wear the m

around the neck instead o f over
the ears. With gain turned up, they

put o ut eno ugh audio for t he
trai ner, the trainee, and observers
to hear. As a bonus. th is el im i­

nated the chance of an a udio blast

d irectly in to the cars if the RF
gain control was imprope rly set

when the fox came o n the air.

ARDF and kit bu ild ing we re

smash hi ts at o ur JOTA operation.
Lots o f Scouts were beeping away
o n the ir newly-built code oscilla­

to rs as they came u p to th e
foxhunttng d isplay (see Photo D ).
S o me o lder Scouts said they'd

had lots o f HF QSOs in previous
years, so they we re g lad to have

some ne.... act ivi tie s this time.

Most Scouts had an opportu­

nit y to track at leas t o ne fox

Sat urday afternoon. Darkness fe ll
around 6 p.m . and it was t ime for

a big spag hett i dinner around the
campfire. T hen we le ft them ror

the night. promising to charge up

More "fox people" needed

Photo D, Who says Morse is dead? Another hit ofJOTA-96 \\'l/,V this
code oscillator kit project, (Photo hv April "Joel! WA60/'S .)

Better tools needed

othe r was the cle verl y ca mou­

tlaged "stud T' (see " Homing In"

for October 1996). That one al­
ways got looks of amazeme nt

when the Scouts flu shed it OUI. As

time a nd equipment permitted,
those who did well on co nt inuous

foxes could try to hag the in ter­

mittcnt ones on 146.565 MHz.

To regular users o f VHF-FM,

irs easy 10 ga uge the strength of
incom ing sig nal s by the amount

o f background hiss, o r lack o f it

(q uieting). But 10 a C ob S co ut
who has ne ve r hel d a hand ie ­
talkie befo re , it's no t obv ious.
A rter some prac tice , a fe w of

them did well at getting hearings

with an HT, beam and ac tive at­
rcnuator. Others couldn' t seem to

get the hang of it. especially if the

HT didn 't ha ve an S-meter.

O ther types of RDF sets were

much easier for kids to learn. T he
Santa Barhara group brought sev­

eral d ual -d ipo le homing se ts
(TDGA type) with le ft-right indi­
cat ion (mete r or LEDs). Although

TOOA s are more p ron e to

mulr ipath bearing errors and they
lack s ignal strength ind icatio n, the
k ids found the m easy to learn and
had good results (see Photo 8 ).

ln Europe and Asia, whe re ra­
dio-orienteering is a popular sport

in schools, everyone uses s pec ial

a mpl itude-based RDF sets for 2
met ers . T he re are ma ny varia ­

tions, but they a ll incorpo rate a
yagi or phased a rray antenna and
a built-i n recei ver w ith

w ide - range RF ga in con trol.

Signal strength is indicated by a
panel me ter, tone pit ch. o r tone

loud ness.
I had only two of these fore ign­

made sets along, but I think they

were easiest for Scouts to lea rn
to use . All they had to do was turn

the antenna fo r strongest sig nal
indication and walk tha t wa y.

Their exci tement grew as signal
s t ren gth rose and the y had to
lo wer the RF gain; it meant they

were dos ing in . Bea rings were
nearly alwa ys accurate .

Weight was the biggest disad-
Photo C. 7() this Cut: SCOIlI, RDF vantage of the integrated rece iver/

gear seems a hit heavv after a few antennas. It surprised me how dif-
minutes offox tracking. Next lime, ficult it was fo r so me grade-

I'll adda mast ,W this Russian-made schoolers to hold a th ree-e lement

set Hili he hl'll! high morl' easilv. 2 me te r yug i o ve rhe ad lo ng

(PhotobvJee Moe/! K(>OV) e nough to hunt down a hidden
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three as the y learned. One Scout
at a time used the RDF set while

the others watched . It wo uld the n

be thei r turn to find the next foxes .

Five cycl ing intermittent trans­

mitters proved to he too con fus­
ing during the learning process.

'oNe changed two o f the m to be

cont inuous crmucrs on se parate
frequencies below 146 MHz,just

for first-ti mers. O ne was in a su r­

p lus amm un itio n box whi le the

Photo H. Reg Rt'gi/MIIO KE6ZQY of
San/a Barbara shows (/Scout how to
use his dual-dipole 1UOA RDF set

ill the JOTA-% C11I1/PXrrlUIII!. (PhO/o
by April Mod! WAoOPS';



VHF and Above Operation

Number 59 on roor Feedbilcll c.rd

ROOUE & BEYOND
Arc you " Ho ming ln" readers

wi ll ing to bu ild a nd stockpile
some kid-proof ARDF gear. seek
OUi your local Scour leaders, and

put on traini ng sessions? I want
to hear construc tive o pinions a nd

ideas from both Tvnunrcr s and

Scout leaders about th is concept.
Le t's prove that we mean il whe n
we say we wa nt mo re young

peo ple invo lved in ha m radio ac­
ti vitic s . Se nd E- m a i l to

Hornmginw aot.com o r write to

the address at the beg inning o f

th is column. m

NEUER SRY DIE
Ccnrtnued from porI(' 56

make, If ) '00 use a hal f cup mea­
suring unit you"I l use one quart
of yogurt a nd e nd up with a bout
two q uarts o f dressing.

The olive o il is good for ) 'OU.

as a rc the apple cider vinegar.
hone y. a nd yogurt . The best part
is that th is he lps yo u li ve lo nge r
so you can watc h whi le yo ur e n­
e m ies d ie of hea n attacks. can­
cet, and o the r eat ing diseases .
lI e h. he h.

The combo of the raw zizzcd
veggtes and slaw dressi ng makes
eating health food easy. He y.
give it a try. It might he lp keep
you from becom ing a vcggie.

C. l. Ho ughton WB6IGP
San Diego Mic rowave Group
6345 Badger Lake Ave
San Die go CA 92 119
c1hough @aol .com

A 1296 MHz Amplifier/
Mixer for Converter Use

With the co ming of the ne w year

and the holidays behind U\ , it '\ lime

10 stan ge ll ing our microwave and
other pnljl.'l1.S off the back burner
a nd start purring Ihe m together.
Winter affects us in varying way's.

with our many states and thei r

vastly different geographical set­
tmgs. f or tl~ here o n the west Coast

it means purring o n a heavy shin or

light jacket for the c hilly mornings.
or getting prepared for o ur rai ny

season.
For other parts o f the country

with much harsher ....'cat hcr condi­

nou-, th is is tru ly the ti me fo r

e vening workbench projec ts . Last
mo nth we covered several older 2
meier multi mode rigs , showing

their use in SSB and narrowband
F\-t operation as a lo wer-frequl"nC)'

IF system, This If system is the

heart of this RFconverter. reeding
only a mixer. ti ller and local oSl,-il­
l. uor as add itions fo r constructio n

of a 12% Mil l con verter.

Construction

This rig: was quite easy to con­

struct. While it i ~ a pea nut whistle
(low power: + IOdBm), n is a com­

plete rig. needing only a loca l oscil­
lator for oper at ion. Tbc beauty of
thi s approach was that al l the am­

plifiers arc p;.U1 of existing circu itry
thilt is readi ly available. This c ir­

cui try requircv only assembly into

a shielded OOX to house the mixer.

a mpl ifier PC boa rds a nd re la y

switc hing circ uitry.
This project was started ....'hen I

tried to pu t toge ther PC boar ds us­

ing ~IMIC am plifiers like the l\I AR
series. This mcant thru l would ha ve­

to come up with a PC board layout

and select a mpl ifiers to perform the

receive and transmit functions of a
low power RFcontroller; It was also

intended to drive the transverter
with a 2 meter multimode rig a__ the

IF syste m in this project.

After several curs at breadboard­

ing Ihis project I discov ered that I

did nul need to construct amplifier
c hai ns as they were already at hand.

T he a mplj fier v eamc from

Quulcomm surplus IF amplifier PC
boanl\ that I had available. Tbcv

were o riginal ly a receiv e IF ampli­
fier a nd a trans mit IF amplifier us­

ing multistage MMIC amplifiers.
T hei r small sill". high ga in and out ­
put power capability ( + I0 da rn o n

trunsrnit] made them a ve ry good
candidate.The fi rst breadboard res
circuit was buih using these IF PC
boards. wuh a fe-w other parts tossed

in. Tbese we re vimple RF relays,
swuchmg a mixer fur converting
freq uency and a simple power sup­
ply regulato r. Having a111hc mate­

rial at hand and in modest q uant ity,

allowing for others to U\C it. made

this approach a natura l for repeat­

ability. Fi rst I had 10 construc t a
working mod el to prove thai mi ll­

iaturc inexpe nsi ve relays would

function at Il Yo 1\111/ . thus el imi­

nating expensive coaxial relays for
lo w power swuchtng.

I wanted used smal l surplus min­
iarure S POT re lays removed from

junk PC boanj-, 10 switch the OC

control voltages and the input and
output RF switching: a' well. I was

hoping that the- RF losses would not

Gcvemmem Control

SMA
In/Out

Coax
Out

--
"."

Re la y

B@

_
-;::;"". Common

TX· SMA

RX ,/

--I

"C"

7810

' TX DC

RX DC

-I

RJ( BOARD

TXBOARD

' 10
VDC

r:l----~~:;_-----;:;:t---:~=~:;: + 1 2vDC
,. to switch from

RX to TX

RX

Coax
Out

Coax +10DC
Out

"A"

SMA • TX

Com~""-.t.,;=-

SMA
In/Out

Fj~ . I . L(/yout , fiaXfall1 of Ihe amplifier ( 'O fll 'f'fl l'r Ullil .

T he rel ig io us fe rvor over
abortion. pro a nd con. seems to
ha ve blinded both s ides to the re­
alizat io n thut once they ge t the
governme nt involved in relig ion.
they have started o n the slippery
slope toward the government
dominat ion and control o f re li­
gion. I-> that real ly what the y
want '! The old camel's nose in
the tent sy ndrome?

The pro- lifers want to use the
government to fo rce the ir beliefs
o n e ve ryo ne. backed by our so­
ca lled "correct io nal sy~tcm'"

T he prc-chotce rs want 10 force
their be liefs o n e veryone. via
governme nt co ntrol. II" ei the r
s ide wins. we allIosc .

T he sa me holds for sc hool
prayer, The damned j udges
should ~ IOP try ing 10 get in­
volvcd with rel ig io n vv. mego v
ernmcnt. Hec k. I sat th rough
scbool prayers for years without
being impacted one whit. II "' a s
o nt: of tho ",e ritual-> '" hich we did
wi lhout th in king. like sa luting
the n ag , which we lI ~eu 10 do

/e \'e ry day. You kno w. th.ll " O ne

COTlllTlued 01\ flage 8 /
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J J

+10 VDC
45mA

J Preamp Gain
25 to 30 dB

J; 800 MHz to 1000 MHz

IF Out

2SC4094

J

J;J;
2SC40942SC4094

RF In

Fig . 2. Schemtltk d iagram II! the receive amplifier.

be excessive in these relays for I~ relay by mounling it directly at
12% MHz. The only way 10 prove the coax connector location.
this was to leave the theoretical en- what l have constructed is a rea-
virc nmcur and actually build the sonablc layout that can be easily
circuit as originally proposed. reprod uced with the materials I will

The relays I selected were min- make available. However you arc
iaturc metal-enclosed '1'0 -5 relays free 10 experiment and change the
manufactured by Teledyne. These layoul and application using the
relays arc quite small and the exact same compo nents to suit your par-
size of a modest power transistor ucular design requ irements. In this
(Tf )- 5 me tal-cased power trans is- case the uld axiom applies: "Ifyou
lor ). I did nOI try the small 12 mit change lhe recipe you mtghtchan gc
relil)'" ntfcred by Radio Shack (275- the product : ' Giv e it a 111' if you
~-l l ) hut 1believe they should ....o rk like and watch forcirruit layoet aoJ
in a similar fashion. The thing that amplifier instabilities. Use similar
is important arout using any dev ice PC board material of .062 double-
at these frequenl,:ic!> i!> 10 make all !> kk.'d copper to shield ~'our circuit
lead...as short as possjble. especiall y and connect the side plate with a
the common ground leads. It is OK veum o f solder making a so lid
to make the RF ampl ifier leads grou nded enclosure. I soldered the
longer. side plates 10 each other and the

I !>u£!!.eMmounting the relay up- bottom plate on the inside. connect-
side down on a piece of copper cir- ing all copper foil surfaces together
cuit PC hoard blank. The entire ttl form a shield.
copper Ioil of the PC hoard will Similarly a lop cover is also cut
serv e as the ground shield and out of PC hoard rnatcnal to corn-
mount for all components. I used pletc yom RF-tight enclosure. See
the position 0 11 the side wall for the .·i~ . I for the dimensions of the
coax connector in/out SMA eon- enclosure thai I constructed. Di-
nectar to he exactly at the pin of menstons do nul have to be strictly
the relay fo r the transfer contact . adhered to; just follow something
This gave minimum lead length to similar if you plan 10 use the IF
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amplifier boards that J will mak e
available for this project.

T he IF ampli fiers that I used
were surplus units remo ved from
Qunlcomr n transceivers thai we
converted Lo 10 G lb operation.
The specification on the receive
RF amplifier is about 2HIII 30 dB
o f gain and 2 d B noi se figu re
making a very sensitive hig h gain
RF front end. T he transmil IF. or
in our case RF amplifier. has less
gain measuring 2-l d B hut il will
provide a higher po wer RF o ut­
put of nearly + lO dBm. While th is
is a peanut whisrle (12 mW) it is
still quire effective. Ex ternal switch­
ing. and a poweramplifier will make
this converter a formidable 1296
~1I1z transverter.

What I atte mpted 10 do i, 10
pro vide ) O U with the bui lding
blocks o f c ircuitry to construc t
thiv co nvener. T he thing that
makes these amplifie rs au rncuvc
is that they fit into this npplica­
tionli kc a glove. Their smal l size
( I " x 3"). high gain and ready to
place and play type o f circuitry
make them easy 10 use with + 12
volt battery applications for horne
or portable rigs.

As I staled earlier. I will provide
a mini kit of both the R:\ and Tx
PC boards with a 2lKJO Mil l. PC
surface mount mixer and a short
sect ion of waveguide to construct
an evanescent mode fil ter (sec the
end ofthis column for details). The
only thing you will have to mid is a
local oscillator at 1152 MHz 10
co mplete the transceiv er. ThaI j , if
yO(l also choose to usc a 144 ~1II 1

transceiver for your 1(-;" system. The
L a frequency would change if you
change the IF frequency you usc.
If you used -l32 ~t Hl a.s the IF SyS­
rem frequency then the La required

would be 86-l \ IH1..

Considering the 11 52 there arc
several options o n the LO. includ­
ing a % \1Hz crystal oscillator fol­
lowed by a times-three multiplier
and double to 576 "'1Il /~ followed
by a single dou bler to 11 52 MH/..
An alternative would be 10 phase­
lock up an old CATV front end on
11 52 MHt- for a very economical
local oscillator. Ihave covered these
fur ATV projects and assume that
with some modification the y could
adapt 10 this usc a, well. I used a
different lac" with a synthesizer that
I had on hand,



This surplus synthesizer from

Qualcomm is in small quantity
and not easily available at prese nt

in the model that wi ll gene rate

115 2 Mllz. \Ve do have models
that will lock up to 2304 MHz
and, allo wing. for the onboard d i­

vide-by-two's reducing the LO to

1152 1\1Hc; we might be able 10
tap off that line and use it in this

applicat ion. I will have to Iry to
find some time to try this modifi­

cation and see if it is practical ;

more on this later. Th e ac tual syn­

thesizer thar I used is in the lest
bed area of my shack and I am in

the process of docu menting it.
While it is an excellent choke, we

do have a q uanti ty of them and

have not fully developed details for

others to follo w our conversion at

this time. Also, this un it will prove

to he cost ly because it co mes

equipped with a high quality 10
MHz TCXO on the PC hoard, this

in addition to the 3036 synthesizer

circuitry.
In the prototype convers ion we

were able to not on ly ge nerate the
required 115 2 MH z for the

conve rter's use a t 1296 ~1 11z

transverter use, but also to use all

additional oscillator port to drive a

3 .7 to 4.2 sate llite LNA by
broadhanding its strip line ctrcuitry

to serve a harmonic amplifie r. This

LNA feeds a simple PC board a n­

tenna feed of tnband proportions,
mak ing harmonics avai la b le for

2304 Mllz, and 3456 ~1Hz and

higher harmon ics available for call­

bmtion at other amateur frequen­

cies. These frequencies are di rect

multiples of 1152 MHz.

I have tried both the CATV
tuner's local oscillators and had

some trouble increasing frequency

higherto make it run at 1152 Ml tz.
Normally the CATV tuner 's uppe r

frequency li mits are near 1050

MHz and require modification to go
hig her. While the 3036-based syn­

thesizer is much more complex . it
is also the best local oscillator I have

tried. Howe ver. it's somewhat ex­
pensive considering it comes wit h

a 10 \1Hz high stability TC XO ref­
erence . Whatever local oscillator

you se lect , this RF amplifier/mixer

arrangement should prove quite

easy to set up fo r a simple 1296

MHz converter.
T he Ij-: a mpl ifiers provide gain

over a 800 to 1700 MH z range.

THe receiver IF ampl ifier pro­

vides so me 30dB gain and exhib­
its a 2 dB noise figure, making a

very good fro nt e nd for a receiver
converte r. T he transmit IF ampli­

fie r is a lso well su ited for lo w

power applicat ions. or as a first

driving a mpl ifier. As it stands it

provides +10 d B output powe r
whe n driven fro m the mixer. Nor­

mally it has 25 d B gain but will

o nly provide + I0 maximum satu­
rated all! power in transmit. As

both uni ts run from a regulated

+ 10 volts they are easy to usc as

they o nly require a n in put a nd

o utput RF connection in addition to
the +10 volts a nd ground.

In my application I mounted the

amplifiers on the PC board with the

receive amp faci ng forward or len

to right. and the transmitting amp
reversed with the receive amp. In

this way I could use only one input

and output RF connector and mount
them on the side wa ll, whic h is

about 3/4"' high ,U1d constructed out

of PC board material cut to length.
All four sides are 3/4" high and sol ­

dered togethe r. Another scrap of PC
board material will se rve at the top

cover plate.
I mounted the two miniature

TO-5 m iniat ure relays as dose to

the coaxial connector for mini­
mum lead length. I also soldered

the re lay coil with m inimum lead

length to ground. P lace a rect ifier

diode across the relay coil fo r DC
suppression. Pos itio n the o ther

contacts as best you can to the

input and output of the ampl ifier
a t their respect ive ends of the

compart ment. Sec Fi~, I for my
part ic ular layout. Exact replica­

tion of my layo ut is not necessary

as long as your lead le ngth is as
minimum as you can ma ke it.

Remember that you a rc working

at 1296 ~1Hl and short leads are

necessa ry.
TIle amplifiers both have input

and output pads, making easy con­

nection to thei r PC hoard ci rcuitry.
No adjustment or modificat ion is

necessary (() their circuits; they can

he used as they come. I soldered the

PC hoard ground foi l to the bo tto m
circuit, mak ing the amplifiers' PC

hoard ground common and direc t

to the mounting bouom c ircuit

board foil. I also mounted a th ird
relay to switch the + I0 volt OC line

to eit her the Rx or Tx amplifier.
Mai n DC input to the unit is 12 volts
no minal and I used a 78 10 volt age

regulator mounted inside the case

for the regulated DC su pply.
This relay coil for the DC switch

dist ribution is fed to an ex ternal key
lead, making both the input and
output CO,,'lX (m iniature T0-5 relays)

switch when the DC control relay

is also switched from this common
key lead. In the non ke y condit ion

DC po we r is supplied to the receive

amplifie r. When thc key lead is en­
ergized the rccet ve amp goes open

and DC power is supplied 10 the

transmitti ng amp and switching

relay coi ls to energ ize them Into
operation.

T his keying sequence ca n be
changed to g round depending on

your particular switching condi­
tions. You don ' t have to fo llow my

condit ions; if yours arc d iffere nt
make in ternal changes-don't

modify your other equipment. If

your keying conditions su pply

ground, tic the switching relay 10

+ 12 volts and run the open end to
the switching lead . Bypass this lead

wi th a feedt hrough capacitor and

ground to the transmit switch on

this lead.

1 1 1 1 1
+10 VDC
45mA

TX
IF Out

1 1

1 1

TX
IFIn

uPC-1659
Fig. 3. Schematic diagrum ofThe Transmit amplifier.
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DON'T MISS THIS ONE!

Photo A. Completed converter unit. lower lef t corner ofRF housing.
Mixer mounted to upper part of converter case and waveguide fil ter
(jar 1296 MHz complete low level transverter system) to rear left of
photo (requires LO at 1152for complete package).

to use? Well. it doesn't matter
much as both the iron core par­
ticles and the black conductive
foam present a very high imped­
ance or resistance to RF from cou­
pling bet ween the input and
output of the amplifier.

If you use broken ferrite core
material, glue the small broken
pieces to theunderneath side of the
cover plate. This also will help to
place a lossy substance in the path
ofthe oscillation, thereby reducing
the case's susceptibility to aiding
oscillation. If you can figure out
where an amplifier is getting its
coupling from input to output you
can stop the oscillation using one
ofthese tricks Ijust mentioned. It's
not hardbutitdoes take some small
amount of time to make a very
sta ble amplifier system when
placed into metal containers. They
all act like waveguide and couple
so be careful and test each and
everyone you build to prevent
unwanted oscillations.

Next month I will get into sev­
eral dish antenna feeds that can be
constructed, and cover several that
were obtained from surplus.

Concerning the 800 to 1700
MHz amplifiers used in this
month's project I will make them
available in a kit containing both
the Rx and Tx amplifiers with a
2000 MHz surface-mount mixer
and a short section of waveguide
17 toconstruct the evanescent mode
filter. for $20 postpaid.

Well, that's it for this month.
Next month I will covermicrowave
striplinc tuning methods. 73 Chuck
WB6IGP. IllI

Photo B , Full view of transverter package for 1296 MHz converter.
Additional PC board on bottom right is RF relay switching for 144
MHz IF changeover.

The best answer to preventing
this effect is to bypass the power
and switc hin g leads with a
feedthrough capacitor. Use small
relays for coaxial switching, make
ground connec tions as short as
possible and use as direct wiring
as possible. In some stubborn
cases it might be necessary to
construct some small case-high
internal shields constructed out of
small PC board scrap pieces and
solder them to the common bot­
tom ground surface to serve a
grounded separator.

The cover plate can also be a
source of trouble when it is at­
tached. Let' s suppose that you
have just finished the amplifierl
mixer unit and all tested out OK.
It sounds just fine and you are sat­
isfied with this amplifier and have
tested switching and all is still
OK. However, when you put the
cover on the noise in your re­
ceiver increases or some other
effect is in apparent. like the pres­
ence of "birdies in your receiver."
What' s up?

Well, chances are the container
is acting like a short section of
waveguide with an input and out­
put connector serving as the con­
nectors to a waveguide to coaxial
transition, and we have resurfaced
the old alligator trick again (when
the cover is placed on the ampli­
fier)! TIle solution is to remove the
cover plate and place some black
conductive foam and glue it to the
inside of the cover plate. Other
material can be used, even some
iron particles from a smashed iron
toroid core. What type of material

crosstalking?Well,anotherterrn for
this is the venerable alligatoreffect
known as oscillation. The only dif­
ference between an oscillator and
an amplifier is that a good func­
tional amplifier will not oscillate.
However. if you give this amplifier
a chance by coupling between the
inputand outputcircuits it will take
off and f1 as a oscillator.

ONE OF THE LARGEST SHOWS
IN THE ENTIRE COUNTRY

Over 17,000 Attended Last Yearl

GREATER BALTIMORE
HAMBOREE AND

t [[)m~~~H~~E5T t
ARRL MD STATE CONVENTION

APRIL 5 & 6,1997
Timonium Fair Grounds

Tim onium , Maryland
Saturday 8 A.M. - 5 P.M. and Sunday 8 A.M. - 4 P.M .

The only important part of con­
struction on this RF amplifier is to
run leads to the input and output
switching miniature relays in as
short as possible a path to reduce
loss and prevent unwanted stray ef­
fects like lead crosstalking, which
is undesirable. What is lead

ARRL Forums & Programs • Banquet
10 Acres of Indoor and Outdoor Sales

3 Buildings. 1,100 Indoor Spaces
Indoor Fleamarket . Outdoor Tailgate

Indoor Tailgate . FCC Exams
Discount2 DayAdmission By Advance Sale Only!

For More Information: E-Mail · gbhC@concnetric.net. Internet Address ­
wew.ccocennic.net-qbhc, Write To: G. B. H.&C., P.O. Box 95,

Timonium, MD 21094-0095, Voice and Fax Back 1-410-HAM-FEST ()(
Outside Of MO 1.aOO-HAM·FEST

Sponsored b : The BaltimoreAmateur Radio Club, Inc.

Preventing trouble
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Assembly

lie s main ly in the choice of ICs

used . Instead o f the 40 I I, a 4093

is used. A 4013 re places the 4027

used in the D Y I kcycr. Also , th is

keyer has an onboard I kHz ke y­
ing monitor. It will drive o ne o f

th ose piczo unit s. I' m not sure I
would like to use o ne o f those fo r
stcerone mo nito ring!

Note that this ke yer is laid out
so il is very narrow and only one

inch wide. It wo uld fit alo ng the
backs ide ofjust about any QRP rig.

The re lay T X o utpu t will ensure

total ke ying compatihility.

makes the kcyer much smaller than

theoriginal verskmon its single-sided

PC board. And, there was enough

room to add anextra transistor and a

reed relay.Thi s relay allows the keyer
10 key transmitters using emitterkey­

ing. Uyour QRP tran.smitter requires
the emitter ofthe oscillator transistor

to be pulled to ground. a transistor
switch may not do the j o b ad­

equately. The results are usually a
bag of unwanted chirps and tweets.

Because the C MOS chips will
operate OIl a wide range of power

supplies. Ididex usc any intire regu­
lators. I ....ould steal power from a

regulated SOUfl'C from your rig. The
CMOS will be happy with anything:
bcrween S und 16 volts. Current de­

mand for either of the kcycrs in this

trio is just about zip. Only the relay
demands a stiff amount of current.

T he relay I used in the DYI Plus
is an off-the- wall ite m at Radi o

Shack. It comes in two di ffe ren t
vo ltages: 5 volts and 12 volts. If

you run your D Y I Plus from a 12
volt source, guess w hat re lay you

should use '! The re lays ha ve the

following Rad io Shack numbers:
for 5 volts, 27 5-232; for 12 vol ts,

275-233. M ouser electronics also

se lls these re lays.
W hen I d id this version of the

keyer, I added a header to the cir­
cuit b oard on , I00 centers. M y idea

is to lise those cute shortingjump­

crs and a header to select between

G3BIK's keyer

relay keying and solid-s tate key­

ing. There is no reason why you

can' t use a cl ipped resistor lead

instead of the shorting j umpers.
A nd, there is enough current from

the 4027 to drive both transistors.
Th is way, you could ha ve two o ut­

puts, although why is beyond me,

S peaking of headers, I a l so

laid ou t the hoard to acce pt .100"

heade rs for the speed po t and a ll

the l i a s. I just ha te seeing a
project with a zill ion wires sol­

dered i n p lace . The use o f the

p lug - i n headers ma kes for a

much cleaner insta llat ion. If you
can train yourself to use a stan­

dard heade r, you co u ld switch

out o ne keyer project fo r anothe r.

No rocket science stu ff here . If
you have assembled a fe w kits now

an d the n, you should be able to get

al l three of these to work.

T he o nly cautions arc to handle
the C MOS chips carefully; the y're

subject to damage caused by static.

T he ICs m ust also be in sta lled

correctly, Re verse o ne an d it's al­

most a sure bet it's ro ast. I'd usc IC

sockets, especially on the dou ble­

sided PC boards. The prototypes I

lnade had plated through foles.Hyou

deci de to make your own double­

sided boards, be sure to solder the

connections on both sides of the

board.
I'd usc a 9 volt battery to test

out these keyers. There's no need
for large high-capacity ge lled bat ­

teries. In fact. just in case you have

something o ut o f wh ack. you'll do

link damage with the 9 volt hat­

tery. On the other hand, yo u can

easily bu m off copper traces with

a gel cell.
I've b u il t t he D Y I Plus kcycr

and the Curtis keye r board.

T he y work j ust f in e . I ha ve no t

as semb led the G3BIK kcycr.
Again, I'll ha ve all the files up­

loaded to the Q R P section o n
Compuxerve. And, of course, the

QR P sectio n is hid ing inside

HAM NET. If I come up with any

changes to either the boards o r the
schematics, I' ll ha ve the updates
in those libraries.

If there is enough interest, per­

haps a small run of double-sided

PC hoards with plated through

holes will be made for the DYI

111e last keyer in ou r trio is by Plus keyer.

G 3B1K, and comes from the Oct. Next mo nth f'lI have some more

1994 issue ofRadioCommunicanon. odds and ends fo r various ci rcuits

Th e circuit is very similar to that you can usc fo r your latest Q R P

of the DYI kcycr. The di ffe re nce projects. Fa
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www.mouser.com.

You can also obtain the Curtis
chip from Jade Products at I-sm·
523-3776 . The ir web s i te is:

w ww .ha mpstea d .k I2 .nh .us/
-djade/index.html. Jade Prod ucts

also se lls a C urtis keycr kit a t

$46.20 PP. It is not the same one
presented here , however.

Rig h t no w, I' m no t su re PC
boards will be available. It' s pos­

sible I may be able to tal k FAR

Ci rcuits into making some of the
single-s ided boards. I w ill let you

know if any of the boards will be
made.

Low Power Operation

Number 63 on your FeOObac lt. CI/rd

Although many versions of the

C urtis ke ye r have appeared, this

version has most o f the feature s,
withou t making an overly complex

project. Also, this ve rsion does not
require a double-sided PC board.

Assembly is very basic. There 's
nothing reall y special to WOITy

about. I would suggest, however,

tltat you use a socket for the Curt is

chip. The ch ip is a hit pricey:

As you can see in the overlay
for the PC' board, many of the con­

trols for speed, sidetone volume

and so o n are mounted d irectly to
the PC board. I would mount the

speed co ntrol off from the board

so you can easily change its set­
ting. Aside from the speed control,

leave the others as shown.

Yo ur loc a l Rad io S hack"
should be a ble to supp ly you with

almost everyth ing you will need .

Rad io Shack also carries a n ice

selectonof project boxes 10 put the
keyer in. The PC board is a bit large

to fit inside some of the QR P rigs

o ut today. Th is ke yer would be a
e xce llen t choice for a benc htop

unit.
Rad io S hac k won' t have the

trim mers nor the C urtis kcycr chip .

Yo u can get the trimmers and the
C urtis kcycr chip from Mouser
Electron ics. l - 8 00· 99 2~994 3 .

Po int your browse r at thei r Wo rld
W ide Weh address a t

The DYI Plus keyer

This is an old favorite of mine.

111is time around , l've changed the

layo ut a nd put the c ircuit o n a
dou ble -sided PC hoa rd. T hi s

QRP

The days in January are always
gray and col d in Ohio, so let' s be­
gin the new year with three con­
struction projects.The projects are
simple to build and they are use­
ful. too. They ' re electronic keycrs.

To make it easier for you to
build these keyers. all the artwork

has been laid out in Circad w fo r­
mal. You can get a copy of Circad
from any ofthe larger tclcom sup­
pliers. 1know CompuServehas the
latest version. AOL more than
likely docs as well. The demo ver­

sion is usable, but some features
arc locked out. You ca n edit and
print out these files wi th the demo

version.

I wi ll post al l o f the file s for th is
column. except fo r Circad, in the

IIAMNET forum. Inside
HA~INET, the files will be in the
QR P li b rary section. All three
projects will be in the libra ry, and

one file will have all three projects

together. So. you can download
one, two or three files by the m­

selves, or one fil e with all three
p roj ec ts . All files wi ll be in

Z IPPED format. You 'll need

PKUNZI P o r another unzipping
program to view the fi les.

Because Iwanted as many ham"
as possible to give the se kcycrs a
try, subminiature parts ami super­
small PC boards were not used . In­

stead , the layouts are large enough
so even a no vice in home-brewin g

can have a very good chance of

building a worki ng project.

Two of the kcyers were laid out
by Ja y Graswell WB0V NE. I
worked on the last o ne , the DY I

Plus keyer. One of the keycrs is

built on single-sided PC board; two
req uire a double-sided PC board.

Michael Bryce WB8VG E
2225 Mayflower NW
Massillon OH 44646

T he fi rst keyer is a classic.
Based on the Curt is keyer on a chip
IC, the original project was done

by Pa ul Page N IFH and Bo b
Shriner WA0UZO. The wo rk ap­

peared in the Dece mbe r 198 3

issue o f QST magazine.

The Curtis keyer
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Communications Simplified,
Part 13

Peter A. Stark K20AW
P,O. Box 209

Mt. Kisco NY 10549

Characteristic impedance

Fig. J. A Jimp/(' series f"irn/i, .
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. ta voltage across resistorreS1S nee = .
current through It

So . if we had a voltmete r and ammo­
tcr connec ted at the sw itc h, we could
sec 10 volts and 0. 1 ampere entering the
line as soon as the swi tch doses. A half­
second later. that voltage and current
reac h the middle of the line: one seco nd
later they fi nally reach the resistor.

T he problem is that 10 volts and 0.1
ampere are all wrong for a lu-ohm rc­
sistor. By Ohm's law. if there is 10

vo lts. there should be I ampere: iI' there
i... only 0.1 ampere. then there should he
only I vo lt. The resistor therefo re looks
at the voltage and current reaching it.
and ...ays "No. no . ne-e-something is
wrong-there is either too little current.
or too much voltage-c-or perhaps both!"

The resi stor therefore short circuit..
some of the applied voltage to bring
it clo..er in line with what sho uld he
there. considering the amount of c ur­
rent. This temporary short circuit causes
an additional current to llow through
the resistor as " ·eIL

the wire has no resistance. hu t it docs
have a characteristic impedance ~ of
perhaps 100 ohms. What is the current
just aft er we close the switch'!

Since it takes light one second to
trave l the distance from the resistor to
the ...witch and bailer)'. eve n if the bat­
tery had a high-power tel escope so it
cou ld "sec" the res istor a t the far end. it
co uld still not know precisely what is a t
the end of the wire a t the instant the
..witch closes- it could only sec what
was there one second earlier. So. as be­
fore. the current it sends o ut depends
not o n the resistor. hut on the cha racter­
istic impedance of the line. The curren t
is there fore :

JO volts
1= 100 ohms = 0.1 ampere

Now look at Fig. 1. Here we sec a
s imple circuit. consisting o f a 10-\'01t
battery. a swi tch. and a to-ohm resi stor.
all connected in se ries. Righi now. the
switch is sho wn open. and so there is no
current. Once we close the swi tch. cur­
rent starts to n ow. The va lue is given by
Ohm's law as V = IIR ; thi ... works OUI to

10 volts/ !0 ohms. or I ampere.
BUllet's complicate the issue a bit by

making the wires between the switch
and the resistor I 86.0m miles long . To
simplify thi ngs a bit. le t's assume that

Reflect ions

current Ohm's law wants. In this case.
however. that test current just keeps gu­
ing forever (at a lmost the speed of
light). searching for a resi stor that isn' t
there. The ohmmeter doesn't kno w that
this test current never reached a res istor:
it happily mea...urcs the current and vol t­
age. and displays a val ue of res istance
anyway.

The amount of current that flo ws de­
pends o n the kind o f cable . Actually, its
resi stance has fairly little 10 do with it:
irs the capacitance between the two
wires and the inductance of the wires
that mainly determi ne how much cur­
rent fl ows down the cable. The resis­
tance the meter measures therefore
depends on the type o f cable: we call it
Zw or the characteristic impedance of
the cable.

Diffe rent cables have differe nt char­
acteristic impedances- the TV twi n­
lead is 300 ohms. the coaxial ca ble used
for TV antennas is 75 oh ms. while the
coax generally used for transmitting an­
ten nas is 50 ohms, And the twisted-pair
cable generally used fo r audio and tele­
phone ci rcuits would measure 600
ohms.

)

100-- IOV

Let's review what we said about char­
acteristic impedance earlier in this sc­
ries. Think for a moment about how an
ohmmeter works. Ins ide every ohnunc­
ter is a small battery. When yo u connect
the ohmmete r across a resistor. the
meter connects that battery aero..s the
resistor. C urrent starts to no w through
the resi stor. the meter measures ho w
much current there is, and co mputes the
resistance from Ohm 's law:

Now. imagine that yo u have an in fi ­
nite ly long leng th of some cable. suc h
as the n at tw in-leal! cable used for TV
antennas. and yo u connect the ohmme­
ter between the two wires at your end .
What will yo u measure"

Connecting the ohmmeter to the end
o f your cublc con nec ts its battery across
the two wires, The ohmmeter. o f course.
doesn ' t kno w whether there is an inch. a
foot. or a mi le of wire there. so it sends
some current out its test leads. hoping
eventually to reach a res istor at the end.
Normally. the current would reach a re­
sistor aft er going through j ust a few feet
of wi re. and scnlc down to whatever

I
t'S time to look at the transmission
Iinc~ that cn nnect. the antenna to a
receiver or transmitter.



Fig . 2. Time -domain ref tectometry,

Reflections in digital circuits

Fla. 2 shows a simple test ci rcuit
which we can rig up in the lab. At the

oo -Zo 00- 10 00

r = oo+ZO= oo + IO = ~= + 1

That's because the infinity on the top
and bottom arc so big that we might as
well ignore the ~. So. with the output
ope n. the reflec tion coefficient is +I. and
100% of the ou tgoing signal is re­
flected.

Case 2: If. on the other hand. the end o f
the cable is shorted. then Zl is ze ro. and
the eq uation becomes:

left we have a pulse ge ne rator; the pulse
ge nerator acts sort of like a battery and
switch, except that it closes the switch
o nly for a ver y short time (sometimes as
sho rt as j u..t a few billionths o f a sec­
ond ). In other words. it connects a vo lt­
age to the line for a tiny instant. and
then immediatel y disconnects it again.
The pulse generator feeds a length o f
transmission line (we usc 100 feet o f
RG-58 coax cable in o ur lab experi­
ment ). whose far end is shown ope n. A
fast oscilloscope is connected across the
pul se genera tor to show us the signal.
Fi~. 3 shows the result . T he fairly

sharp pulse at the left is the signal com­
ing ou t of the pulse generator. It appears
as a narrow pulse, o n for j ust a very
short time. The slightly smaller pul se at
the right is what comes bad from the
end o f the line-this is the re flec t ion. It
is slightly smaller, because there is
about a 10% loss of voltage in going
do wn the cable and hack (th is is. aft er
all. a practical cable , not a theo retical,
loss-free o ne). Note also (hat the return­
ing pu lse is slightly wider and not
nearly as nice and square. T his is caused
by the various parts o f the pulse travel­
ing down the cable at slightly different
speeds. which results in the pulse
spreading slightly.

h om this picture. we could calculat e
the signal loss in the cable; m uch mo re
interesti ng , though. is to calculate how
fa st the signal travels. In this picture.
the scope sweep was set to 0 .05 micro­
seconds pe r divis ion; since the spacing
between the two pulses is abo ut six di ­
vis ions. the delay between the o utgo ing
and returning pulses is abou t 0.3 micro­
seco nds. In that time. the pulse trave led
200 feet ( 100 feet fro m the generator to
the end. and ano the r 100 feet to return ).
The signal velocity is therefore:

6.67 x 108 feet/sec

Since there arc 5.280 feet in a mile ,
thi s works out to about 126.000 miles
pe r seco nd . Note that this is slower than
the speed o f light. which is usually
give n as 186.000 miles per second; this
la tter fig ure is o nly tru e for light in a
vacuum anyway. no t for light in ai r.
g la..s, or other materials .
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velod = di~tance = 200 feet =
ty ume 0.3 usee

r = 0 - Zo = 0 - 10 = -10 = -1
O+ ZO 0 + 10 + 10

In this case, the reflection coeffi cient is
- I. and so - J(Xl% of the ourgoi ng vo ltage
is reflected. 1113t is. it is all reflected. hut
the polari ty changes (that's what the mi­
nus sign means). Thai makes sense, since
the voltage at a short circuit must he zer o;
the only way to get this is if the outgoing
voltage and the returning voltage exactly
cancel each other our.

Case 3: Suppose, on the other hand.
(hat the load resistance Zl is exact ly equal
to ~'? In that case. the numerator of the
equation becomes z., -z." which is zero.
The reflection coe fficient is therefore
ZCTO. and nothing is refl ected at all.

So we sec that the only way to get no
reflection is to load the end of (he li ne
with a resistance exactly equal to the char­
acteristic impedance o f the line itself

Let 's sec how reflections in cables
can cause problems.

Pul",

Generator

What this means is that 8 1.8% (a fmc­
tion 01' 0 .8 18. or 8. 18 volts) of the outgo­
ing 10 volts will reflec t off the I-o hm
resistor. The voltage across the resistor
will then be 10 - 8. 18 = 1.82 volts. Kno w­
ing how much voltage will actually reflect
is nice. of course. but it's more interes ting
to look at three special cases.

Case 1: There is no load resistor at
the end o f the cable at all-the output is
open. In this case. ~ is infinity, an d the
equation becomes :

ZL - Zor=
ZL + Zo

This si tuation. howe ver. leads to a
contradiction. At the resistor. the vo lt­
age is now lower than 10 volts wh ile the
current is slightly higher than the origi­
nal 0.1 ampere . Ho wever. ,I short dis­
tance hack from the resistor the line
voltage ami current arc still 10 vo lts and
0.1 amperes. But this can' t he ! In a par­
allel circuit. the voltage must he the
same everywhere. while in a series ci r­
cuit the current should he the sa me
as well . And so the drop in voltage
and increase of current must start to
trave l back along the line . eventually
making the voltage ami c urrent the
same every where.

One way to look at this is to think of
an outgoing signal ( 10 volts and 0.1 am­
peres) trave ling fro m the batte ry to the
resistor. and a second. returning signal.
traveling back: from the resistor to ward
the battery. The returning signal adds to
(or subtracts fm m) the outgoing signal.
changing the total voltag e and current
along the wire. In technical te rms. we
say that the returning signal is a reflec­
tion - part o f the outgoing voltage an d
current have been reflected fro m the
load. and travel hack along the line.

T he refl ection will e ventuall y reach
the butte ry, whic h willlook at the lower
voltage. and do everything it can to
boost it back to the required 10 vo lts. In
the process, it will send ou t a hurst of
more voltage and current (hut still the
wrong va lues). T hese will go hack to
the res istor, cause yet another rcf'lcc­
tion, ami so on. Eventually. the voltage
and current will stabili ze at the to volts
and 1 ampe re that DC c ircuit theory
says we sho uld have.

We can calculate how much voltage is
re flected fro m the reflection coefficient,
represented by the capital Greek letter
gamma:

r = ZL - ZQ =
ZL + Zo

100-1090
100 + 10 = 110 = 0.818

where Zl is the va lue o f the load res istor
( 100 ohms in th is case). while Zo is the
characteristic impedance (which is 10
ohms in our example). So in th is case,
the reflection coefficient is :



The ve locity factor b th us:

Jj

Why the careful impedance match-
ing? Because reflections can cause de-
lays. If ..o rne of a received TV sig nal
went direc tly to the TV set. while a
small portion o f it was reflected from
the se t back to the antenna. and then re-
fleeted a seco nd time from the antenna
back to the se t. the TV set would get a
weak signa l short ly after the main .
strong o ne . T his would cause a ghost
image to appear to the right o f the main
image. (If yo u get ghosts in your TV im-
age. don' t immediately blame the an-
tcnna installat ion. Ghosts are also often
caused hy reflections from nearby
buildings. hill s . or other large o bjccts. )

But there is a seco nd way to look at
reflections o f analog s ignals. Let's sup-
pose that the s ignal entering the coax
line in Fig. 5 is not a pu lse. but a sine
wave . The reflection will then also be a
si ne wave. rather than a pulse . Depend-
ing on the length of the line. that rcflec-
tion could arr ive at the beginning of the
line at va rious times. So let's examine a
few spcciul cases.

Case 1: SUpJXl"C that the line is ex -
act ly one-quarter o r a wavelength long.
and its far e nd is open-circuited . We ear-
lic r defined a wavelcneth as the dis-c
ranee a signal travels in the time o r o ne
cycle. The equa tion for the wave length
lambda was:

A = velocity
Jrequency

For the velocity. of CUUTSC. we now
have In take the velocity in the cable. and
we have already learned that this veloci ty
is smaller than the speed of light in a
vac uum; it is the ..peed of ligh t times the
velocity factor for the particular cable.

Let 's put some numbers on this . Sup-
po se we usc an RG-58 cable wi th a ve-
locity factor of abou t 0 .65. and a

L

~dIon.:l from

•
I -•

I
FiN. -I. Ne Iection ;-0111 {/ had /0(1(/ .

Reflecti ons in a nalog circuits

connected to a load resistor at the end ;
sometimes the resistor will be inside the
computer interface card. other times it
may be mounted externally, hut it will
always be somewhere . And since the
signals in these cables can travel in
either direction . there will be a termina­
tion resistor <:I t eac h end of every cable.

Incidentally, putt ing a proper load re­
s istor at the end of the cable is no t
enough- ho w yo u connect it is impor­
tant too. If that resistor is right at the
end of the cable. wi th short lead s. all is
fine . But Fi~. '* sho ws what happe ns if
that resistor is connected with foot-long
cl ip-leads. There is still a small reflec­
tion; in fact. there are now (wo small re·
flect ions. At point A is a small positive
reflection. cuuscd by the cl ip-leads . The
two cl ip-leads make a small tran smis­
sion line. but its characteristic imped­
ance is higher tha n that o f the coax
cab le. So we gel a po sitive reflection at
this poi nt. A foot later. the termination
resistor has a lower resistance than the
cl ip-lead impedance. and so we get a
small negative reflection at point B.
Thi s points out that this type o f test.
called lime-domain reflectometry (or
TOR ) because it measures the refl ec­
tions and the time they occur. lets us
analyze the loc atio ns of shorts and
opens, as wel l as the locatio ns of bad
connections. Commercial TOR instru­
ments are thus very use ful for fi nd ing
problems in buried or hidden cables .

Analog signals can be reflected fro m
the ends of cables just as digi tal ones
can. For example, consider the antenna
lead from a TV antenna to the TV set.
To prevent reflections. the characteristic
im pedance o f the cable usually matches
the impedance o f the an tenna. and the
impedance o f the l Vset's antenna in­
put. Since there arc two kinds o f com­
mon antenna leads in usc- the nat
"twin-lead" cable which has a Zuo f 300
ohms. and T V coax with a Zo of 75
ohms-many TV sets have two separate
inputs as well. TV antennas usually
have a 300-ohm connection. but \Io'C of­
ten use a 75· to 300-ohm tran ..former to
match it to coax cable. (There 's a 'iCC­

ond reason , too-c-tbe 300-ohm twin­
lead is a balanced lead. whereas the
coax is unbalanced. so slightly di ffe rent
connectio ns are needed.)

I,
I

•Fig , J Reflection from (11/ open Cl f( 'IIIt.
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In our electrical case. the speed of the
signal in the cable is only about 67% of
the speed of light; we call this number the
velocity factor of the cable. and usually
write it as 0.67 rather than 67Ck. (Rcmcm-

----.;cr that our measurement is only an ap­
proximarion: the actual published velocity
factor for RG-58 cable is slightly less. but
the delay time is hard for us to read from
the scope. and so 0.67 is about 'L'i close as
we're goi ng to gct.)

Now imagine that the pulse in Fi~. 3
is just one of many pulses be ing sent in
a cable. perhaps as pari o f a computer
local area network. If the end of the
cable is open , then the pulses reflected
from the end will get mixed in with the
outgoing pulses and cause major errors
in the system . So rcf' lcc tions can be a
big problem.
Fi~. 3 dealt with a line whose far end

was ope n. If the fa r end had been
shorted. there would still be a re flec tion.
but the refl ected signal would be ncgu­
tive instead of positive.

From o ur previous discussion. we can
now see that the on ly way 10 prevent rc­
flections is to make sure thai the end o f
the cable is properly terminated- we
must place a resistor at the end of the
line. and make sure that its resistance is
equal to the characteri stic impedance of
the line. If the resistance is slightly off,
there will be a rcffection. but it might
not he large enough to mailer. In gen­
eral. a resistance larger than the charac­
teristic impedance will provide a
positive reflection ; a resi stance smaller
than the characteristic impedance will
provide a negative relleetion. Thus the
cables in local area networks are always

.' _ actual speed
velocity factor - speed o f light



Sine-wave
generatorl~;;~JfT~=========±lr No

connection
at end

frequency of 1.6 MHz. One wavelength
is then:

A = 186,000 miles per second x 0.65
1,600,OOOHz

Oscillo­
scope f-

25
125 = 0.2

c

75 - 50
75 + 50

short

Fig. 6, each part a quarter of a wa ve­

length. Since the right end of part C is
open, the left end of it looks like a short.
Part 8 is therefore shorted at the right,
so its left end looks open. Finally, part A
sees an open at its right end, so its left
end looks li ke a short. So a 3/4~wave­

length line which is open at the far end
looks like a short at its input.

We can extend this reasoning to any line
whose length is some multiple of a quarter­
wavelength, and which is either shorted or
open at its end. But what about other lines?

More complicate..-d cases

In most cases. transmission lines will
not be an exact multiple of a quarter­
wavelength, and they will not have an
exact short or open at their end. What
then?

The mathematical analysis of such
cases is fairly difficult, and most profes­
sionals wi ll use a special kind of graph
called a Smith Chart to figure out what
happens. But even without the Smith
Chart, we can still get a general idea of
what is going on. So let' s consider the
case in Ffg. 7 , where we see a transmit­
ter feeding a 75~ohm load (most likely
an antenna) through a 50-ohm transmis­
sion line that is 1.68 wavelengths long.

Because the load resistance IS not
equal to the line's characteristic imped­
ance. there will he a reflection . The
reflection coefficient is:
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nopen

~--------3/4 wavelength--------~

A

short

The signal takes a quarter of a cycle
to reach the short. Because the rcflcc­
tion coefficient I" at a short is equal to ­
I, the positive half of the sine wave is
completely reflected, but the minus sign
means that it becomes negative rather
than rernammg positive. Thi s signal
now takes another quarter of a cycle to
arrive hack at the signal generator, ar­
riving exactly a half of a cycle after it
left.

Let's stand hack and think about this
for a moment. The positive half of a
cycle left the generator. was inverted at
the reflection. and returns just as the gen­
erator is outputting the fo llowing negative
half of the cycle. The generator is now
trying to output a negative voltage, hut
there is already a negati ve voltage on the
line. So the generator doesn' t really have
to do anythi ng to make the voltage nega­
tive. Hence it docs not output any current.
How can that be'! The only possible ex­
planation is that the transmission line be­
haves like an open circu it. There IS a
voltage. but no current.

We can summarize this as follows: A
quarter-wavelength transmiss ion line
which is short-circuited at the far end be­
haves like (If/ open circuit at its input.
This, too. may be a bit hard to believe. but
it is true. Given the right test equipment.
you can prove it for yourself.

We can extend this idea to other lengths
of cables. For example, the cable in Fig. 6
is 314~wavelength long. What do we see if
we look into the input?

Let's imagine that the line is split into
the three parts labeled A , 8 , and C in

Fig. 5. Refl ection of« sine Inn'e .

Fig. 6. A 314-1I"(1l"elCllgth line,

= 0.0756 mile

which is about 399 feel. A quarter­
wavelength is then about 100 feet.

So let 's take 100 feet of RG-58 cable,
leave the far end open-circuited. and send
a 1.6 MHz signal into it. The signal will
take exaclly one quarter of a cycle to
travel down to the end. Since the end is
open, the reflect ion coefficient I" is +1.
and so the signal is completely reflected.
It now takes a quarter of a cycle to travel
hack to the beginning of the li ne, arriving
exactly one-half of a cycle after it started.
Assuming a low-loss line. the signal com­
ing back will be almost exactly the same
size as the outgoing signal.

The only problem is that the returning
signal is now exactly one-half of a cycle
hehind the outgoing signal. In other
words. the positive half-cycle of the sine
wavearrives just as the signal generator is
produc ing the negative half-cycle. And so
the positive and negative half-cycles ex­
actly cancel, producing 0 volts at the in­
put into the line. The oscilloscope will see
nothing .

Let's think about this for a moment.
The signal generator in Fig. 5 is generat­
ing a voltage (we didn't specify how big)
hut the actual voltage measured by the
scope at the input into the line is 0 volts.
How can that be? The only possible ex­
planation is that the transmission li ne be­
haves like a short circu it. There is current.
but no voltage.

We can summarize this as follows: A
quarter-wavetengm transmission line
which. is open-circuited at the far end be­
haves like a short circuit at its input. It
may be a bit hard to believe, but it is true.

One more thing: The generator, thi nk­
ing it is feeding a short circuit. is out­
putting more than its normal current,
trying to overcome that short. So the in­
put to the line is a point of zero voltage.
but higher than normal current.

Case 2: Let 's now take a similar case,
but instead of leaving the far end of the
line open-circuited, let's short it and see
what happens as the positive half-cycle
part of a sine wave leaves the signal
generator.
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73 is accepting manuscripts for
the June 1997 Field Day Issue.

If you had a good t ime a t that
la st Field Day. or have idea s about
ho w to m ake the ne xt o ne a b ig
success, sub m it your m anuscri pt
on a 3· 112 inc h di sk, a long w ith a
print o ut a nd photo s. by the e nd of
February. to : Jo yce Sawtelle . 73
Amateu r Radio Tod ay. 70 Route
202 No rth. Peterbo rough NH
03458.

T ime's almo st up• so if that
m anusc ript fil e is st i ll hidi ng the
depths o f yo u r c o mpute r wa iting
for the spel l-c hecker. d rag it out o f
there a nd p ut it in the m a il.

The bes t way for you to fi ll thi s
m agaz ine w ith w hat you m o st
want to see is to fill it yourself.

~w IIU)'~7.l-73H ... 6O_\-"'~+-O:"8_ b\." 60 1.'j';~ ·lIf> ll. '"
.......... f....", .. ptI< llll f... ord<rio~ inf....'_

Help

the kids learn about the won­
derful world of ham radio.
Then wc' Il have the engineers-
we' ll need for the next century
here in the USA .

so 20% o f the o utgoing volt age is rc­
Fl eeted back to the tran smitter. Let ' s
assume that the transmi tter is putt ing
(Jut 10 volts o f RF; the reflected volt­
age is the n 2 volts . T hi s is o bviously
nOI good, because tbe load is nOI get­
ling as much power as it sho uld .
As the reflected sig na l goes bac k to
the trans mitter. the re will be points
along the cab le where the re flected
vol tage will add to the outgoi ng \"01t ­
age. giving us more than 10 volt s.
Th is vol tage is ca lled V an d is_.
eq ua l to :

Vmax = Vforward + Vreflected

In our example. this vo ltage is 10 + 2 =
12 volts.

At the same time. there will he other
places alo ng the line where the two
voltages are opposite. and so they
subtract to g ive:

Vmin = Vforward + Vreflected

In our example. this voltage is 10 - 2 = 8
vol ts .

Ideally. if the load was perfectly
matched 10 the line, the re would he no
re tlected voltage, and so V and V

rna:< mIn
wo uld he equal-the vo ltage would be
the same 10 volts everywhere, and there
would he no maximum or minimum.
But that seldom happens exactl y.

Th e presence o f ma xima an d
m inima me ans that we can take mea ­
surements a lo ng the line. and fi nd
the se po ints of max imum and m ini ­
mum . Thi s is not part icul arly practical
wi th coax cable . hut it can he done
wi th open-wire balanced line s.
whe re you can eas ily get to the wires
10 take voltage readings between
them It is also so met imes done with

microwaves; microwave signals (i.e..
s ignals with a very high frequency on
the order of gigahertz) are usuall y car­
ried in waveguides (more on these
later), II 's possible to CUI a slot into a
wavegu ide and insert a ...mall probe to
ta ke vol tage readings in ...ide it. T his can
he used 10 measure the VS W R, bUI it
can also be used to find the freq ue ncy,
Because the d istan ce from a maximum
to a minimum point is a quarter-wave­
length (and the distance between two
minima is therefore a half-wavelength ).
this can be used to measure the wave­
length of a signal. If you know the
speed of the signal in the waveguide.
you can then calculate the frequency.

We say that these min ima and
max ima indicate the presence o f stand­
inK II'{/l't'.\' along the line, and then de­
fi ne .1 standing um 'e ratio (also called a
voltage standing ware rat io because we
measure the voltage ). abbreviated as
SW R or VSW R:

YSWR = Y JIl?X = V fQrward + Y rel]ected
vmin Vforward - Vreflccted

In our case, this is 12/8 o r 1.5.
In the best case , if V and V..... 11Io'.

we re eq ual. the VS W R would he I;
many people read th is as " I to I " o r
1: I.

In the wo rs t c ase , when everyth ing
is re flected , V,_ - V = 0 and

" f'I>--. rd r~J1"" .d

the denominator is zero , so the VSWR
is in fin ite , So measur ing the VS W R is
a co mmo n way of chec ki ng whether
a n antenna is well matched to the
transmitt er and its feedline . ( It is not a
perfec t measure , because a resistor
load equal to the tra nsmission line 's
characteristic impedance would pro­
duce no re flect ions. yet obviously
rad iate no signal into the ai r!) ra

Give a 73 Maga zine gift

subscription to the school in
your neighborhood..,
only $24.97.

Please call ROO-274·7373.

Share the fun!
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Fig , 7, A more /ypinJ/ example,

73 W3.I:tts your. feedback •• ~wc ' ve been impro vin g 73 fo r the past
months wl.th Ill o~e :~rtlcles. easier readi ng type. etc. And honestly, we need your
feedhac,k (in dCI.Il I) If you ha ve any critique eithe r for or against the sub tle cha nges
that we vc made. We know we can"t please everyone e very time, hut if you te ll us
what you wan t 73 to he , we ' ll at least try 10 head in the direction fo r further
"improvements" that might he most appeal ing to you. Thanks.



Number 69 011 y our Ft!(ldback card

Build a Well-Regulated
Power Adapter

Add some stability to your plug-in wall transformer.

James Tarchinski NBPTG
3135 Primrose Drive

Rochester Hills MI 48307

A
s you flip through the pages of
73, or any other source of elec­
tronics circuit information,

you'll fi nd that many of the circuits e i­
the r incorporate or need to be pow­
cred ex te rn ally by a posi tive 5-volt
DC power supp ly. Five-va ll sup­
plies a re by far the most co mmon
s upp ly val ue used for today 's elec­
tronics. Kn owing this, one wo uld
assume tha t th ere mus t be doze ns of
5-v01l regu lated DC power ada pters
on the marke t, right?

Wro ng . The free e nte rprise sys tem
has missed the ma rk on this one ­
regulated 5-vol t adap ters are nearly
no nexistent, so e lec tronic s hobby­
ists ofte n e nd up incorporati ng sup­
pli es in to their project des ig ns . In
fact. th ey ten d (0 design and build
these supp lies over, and over, and
over aga in . But you don't have to
keep re peat ing yo urself-there is a
bette r way .

Wall adapters can provide a con­
ve nien t way of powering yo ur elec­
tronic s projec ts; you j ust need to
modify th em so they have the co r­
rec t o utput charac te ristics for j ust
about any regulat ed vo ltage that yo u
will eve r need ! Beca use everyone
has a diffe re nt app lica tion with dif­
fere nt des ign criteria, howeve r, we
do not go thro ugh one particu lar de­
sign . Rat her we wil l d iscuss how to
modify wa ll adap ters in gene ra l.

concentra ti ng parti cularl y on how to wi ll a ll produce produ cts that ut il ize
modify a n adapte r e lectrica lly wi th- a standard fo rmat for sorne th ing.
out reworki ng th e basic packaging This type o f a rrangeme nt allows
of th e unit' s electro nics. co mpa nies to save money by joi nt ly

develop ing a new technology, hu t
A hit of h isto r y

ye t they can eac h mak e mone y by
The cons umer e lec tronics ind us- se ll ing the ir ow n unique products .

try as we know it today wo uld no t For examp le. before a ny co mpany
exist if i, we re no t fo r " ind ustry sold a co mpac t disc (C O) player, a ll
st andards ." Ind ustr y standards a rc the major a udio manu facturers of
essent ia lly gentlemen's agree me nts the wo rld agreed on the spccif'ica-
among compa nies sta ting tha t the y tio ns for the d isc fo rmat. Fro m the

#
Labeled True

% Error
Voltage Voltage

1 +5 5.10 2.0%

2 +5 9.65 93%

3 +6 7.94 32%

4 +6 8.42 40%

5 +9 10.34 15%

6 +12 12.38 3.2%

Table I . "Don't believe everything you read." The true output voltage can differ from the
rated voltage ill II random stlmpling of DC adopters , Adapter #2 was the wont unit tested,
with all Oil/pill nearly double the voltage listed on its case .
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3 == Regulated Voltage Output

2 == Ground t Input &. Output

1 == voltage Input

, 3

o
Fn>n1 View

Fig . J . Pinout of the 78.u serie s of l'o/taKt'
regulators,

F ig. 1 is the schemati c fo r a very
simple AC -to-DC conve rte r. whi le
P lg, 2 is the associated hoard lay­
out. As you can sec. the ci rcuit con­
tains nothi ng more than a standard
full -wave diode bridge rec tifier and
a s ingle filter capac itor. While th is
desi gn is cheap. the voltage outpu t
is not very stable and there fore
probabl y not suitable for any of
yo ur projects that use integrated
circuit s ,

The circuit can be easil y modified
to incorporate a regulato r. however.
It is the job o f the regulato r to stabi­
li ze the ad ap ter 's DC voltage over a
wide range of inpu t vo ltages and
outpu t curre nts.

One o f the mo st commonly used
types of vo ltage regu la tors is the
7l'lxx series. Lo w cost an d the avail­
ahil ity of se veral regula tio n vol t­
ages arc amon g the reasons for the
popularity of thi s line , Tuhle 2 is a
list o f regulato rs incl uded in the
78xx se ries.
Fi~ . 3 is the pi no ut of a 78xx

regulator in a TO-22 0 case . When
viewed from the fro nt, the leftmost
pi n (pin I ) is the inp ut voltage line,
which must be supp lied with an in­
put voltage that is at least 3 vo lts
greate r than the device ' s spec ifi ed
ou tp ut voltage . Pin 2 of the de .... ice

The var iabi lity of a power
adapter ' s output is the main ob­
stacl e to using it to run circ uits con­
taining integrated circuits. One of
the simplest ways o f ov ercom ing
thi s obstacle is to inst al l a voltage
regulator on the DC out pu t side of
the adapter.

T he electrica l design

/i"'- C1

DHI
Diode Bridge

even sizes of plugs c urrently used
wit h these devi ces . And finally ,
there are plugs on the market that
are wired with either polarity-with
the tip be ing pos itive and the rin g
being negative, or vice versa .

Another problem with plug-i n
AC-to-DC supplies is that they
don ' t always outpu t the vo ltage in­
d icated o n their cases! To ill ustrate
thi s point , I surveyed six differe nt
supplies. each made by a different
ma nu fac turer. while in the best case
the ac tual outp ut voltage was within
2% of the rat ed voltage , the wo rst­
case su pply was off by a whopp ing
93 % (see Ta ble 1).

There arc a num be r of reaso ns
why the ac tua l o utp ut voltages of
supplies arc so d ifferent fro m thei r
specified values, hut by far the most
common is cos t. In orde r to mak e
the sup ply as cheap as possib le.
most do not have so lid-s tate regu la­
tors incorpora ted in their des ign. so
their output varies directly with the
li ne vo ltage supp lied by the power
company. Also as a cost -cutti ng
measure, very li beral to lera nces are
used in the manu fac ture of these
device s, and there is gene ra lly a
lot of unit -to-uni t variability in
perfo rmance .

The load bei ng driven by the sup­
ply is also an important fac tor in de ­
termini ng its net ou tput voltage . For
the data presented in Table I, all the
supplies were tested in their o pen­
ci rcuit configuration. But when an
adap ter is supplying its rated cur­
re nt the o utp ut voltage wilt almost
always drop below its ope n-c ircuit
vo ltage. Other than b)' testing the
udaptcr under different loading con­
ditions , there is no way to predic t
how far the outp ut voltage will fall .

JI

AC Plug

CI 1>1 U2 IJ.l t l4"",,,"'

L----~T,.Jmnsfol~Ili<":rrt=== _

Fig . 1. The basic tvpe of J'fJ"'t'r adapter. The lack of any semiconductor regulator devices
helps 10 keep the adapter 's cos t down , but it also keeps the unit 's usefulness down,

Fig. 1 . 1" spite of the limited number of
components _~ fljfJed into the endo:utre uf an
uff-tht' .shelfpower adapter. there is /lot gen­
naif" milch ~pace available f(' r expansion.
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consumcrs poin t of \lICW the end
result was that you can now listen to

the same CD on eq uipme nt made
by RC A . Sony. Tandy. or any other
of several dozen diffe rent man ufac­
turers, W hen you bought your
equ ip ment yo u d idn' t have to
choo se betwee n a RCA player and
disc for mat or a So ny player and
di sc formal. We were not so lucky
when it ca me to other areas of home
e lectronics .

Of cou rse . VCRs come 10 mind .
When these dev ices Fi rst hit the
mar ke t they came in IwO Fl avors :
VHS and Beta . Afte r years of bat ­
tli ng. V HS finall y wo n and the Beta

, format wen t thc way of eight-track
players. Those peop le who hacked
the Beta forma l were the h ig losers.
as they en ded li p wi th mach ines that
no lon ge r have tapes uvui lublc for
them.

Another area that still suffe rs
from a serio us lack of stnndardi za­
tion is thai of the AC-IO -DC power
supplies thai arc used wi th con­
sumer elec tro nics equip ment . These
sup plies can be fou nd in an )' volt age
that is a mult iple o f 1.5 vu lts. fro m
1.5 to 13.5 volt s , Furth ermore, there
are numerous di ffe rent styles and



Fig , 4 _ The mosf straightforward method of integmling f1 \'OI/(lxe regulator into CI basic
power adopter circuit,

N
n

VI
Regulator
VI o VO

vr-, C I

T he packa ging d esign : Option # 1

Dnn ' f blow a fuse!

In most cases you will ha ve 10

fo rgo a ny type o f heal sink on the
reg ula to r if yo u choose 10 ret urn the
adapt er to its o ri g ina l e nclos ure,
Beca use o f th is , the maxim um c ur­
re nt a va i la ble fro m a 78 xx device in
th is ap plica tion sho uld he cons id­
e red 10 he only a bout 25% to 50% o f
the de vice 's max im um rated c ur­
rent . This is a pri ce yo u pay fo r
hu vi ng a wa ll ada pte r with a we ll­
reg ula ted o ut put voltage .

Besid e!"> the reg ulator a nd e xt ra
caps, yo u might conside r placing
ano ther it em insi de the power
adapter 's e nclosure- a fuse . By fus­
ing the in put side of the regulator
yo u will protect the reg ulator, as
we ll as yo ur project , from an ove r­
c urre n t sit uatio n. Ke ep in mind .
ho we ver, that th is fuse will most
like ly be placed inside the ada pter 's
e ncl o sure , so to change the fuse
yo u ' ll need to take the e ncl os ure
apart . Th is mi ght no t he a n eas y
tas k.

Packagin g addi t io nal e lectron ics
into a n ex isti ng po wer adapte r is the
key to a well -regulated sup ply that
st ill looks pro fessional. T his is
o fte n a n uph ill ba il ie . because
man ufac ture rs sa ve money by mini­
mi zin g the a mou nt o f wasted {i.e .
a va ilable) spac e inside e nclosures .

Howe ver, ope ning the powe r
adapte r witho ut damaging the e n­
c losure is ge nerall y the harde st part
o f an y modi fica tion project. To
o pe n most adapters you ' l! need to
usc a sha rp, thin kni fe or ra zor
blade 10 cu t a lo ng the sea m between
the face pla te (the part with the tcr­
min a ls that pl ug into the outlet) a nd
the re st o f the enclosure (the square

bo wl) . If you ha ve yet 10 purchase
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JI

AC Plug

is the co mmo n (gro und ) line shared
between the inpu t and outp ut pins .
Finall y, pin 3 is the output l ine ,
whi c h distributes the regulated
voltage .

II is it simp le matter 10 inco rpo­
rare a 78xx se ries reg ulator in to the
basi c power adapte r design j ust de­
sc ribed . creating a wa ll adapte r with
a well regufured ou tput Fi2 .,• . • AC signa l changes di rec tion.input
sho ws how th is is done . The smaller caps arc used 10 fil ler

The power adapter you sian with out high -freque ncy noise , since they
will need 10 ha ve a n outp ut volt age . tend 10 look like short to ground to
before mod ific atio n. of a bou t J to 5 high-freque ncy signals .
vo lts h igher than the regula ted vo ll -
age you ' ll lik e to achie ve. This rc - Don "t lose yo ur coo l!
qui rcm ent IS imposed hy the
78-se rie s regu lato rs, whi ch need 10 While it is easy to desi gn a 78xx

sec the higher vo ltage in o rder to de vice into a n adapter c irc uit. he re 's

regulate properl y. If you refer aga in a stro ng word of cau tio n abou t th e

10 Tahle I you ' ll see th ai th is amount o f curre nt the se regul ators

should not be a prob lem. as most can supply : T be c urre n t va lue s

adapters output a highe r vo ltage listed in Ta b le 2 repre sent the ma xi-

tha n spec ified o n the ir la bel s. mum amount of CUTTe nt that can be

Besides the regulator itself, only a suppl ied whe n the y a rc mou nted so

few addi tional capacitors are needed to that the y have adequate cool ing. In

fil ter both the input and output voltages. o rder to obtain "adeq uate coo ling,"

The large caps arc used to "smooth out" you must gene rall y usc some fo rm

the voltage produced by the full-wave of heat si nk 10 hel p d issi pate the

rectifier. storing energy for when the heat ge nerated by the regulator.

Output Output
Part Number Package Style

Voltage Cur rent

+5 100mA 78L05 TO·92

+5 1A 7805 TO·220

+6 1A 7806 TO-220

+8 100mA 78L08 TO·92

+8 1A 7808 TO-220

+12 100mA 78L12 TO-92

+12 1A 7812 TO·220

+15 100mA 78L1 5 TO·92

+15 1A 7815 TO-220

+18 1A 7818 TO-220

+24 1A 7824 TO·220
Table 2. COII/IIIOIl volues of the 78-.I"uie .l" of voltage regulators , The "Uutpnt Current " CO/-
mllll lis ts the maximum cllrrelll for a device mounted on a l lljJiciem/y s;:.ec/ hem sink. Usable
Cllrrem for the application described ill the test is significamtv less ,



Fig. 5. One way to pa ckage a regulator and extra filler capacitors into a power adapter 's
enclosure.

dropped onto a hard floor.
Once you modify an adapter, run

it for a while with the en closure just
taped together, not permanently
sealed. Every 15 to 20 minutes of
operation under full load , open the
enc los ure just to make certa in you
don 't have the overheating problem
mentioned above .

When you 've finished your modi ­
fi cations and tests , reseal the enclo­
sure using Super Gl uet or some
other form of adhesive that works
wcll on plasti cs .

Never modify an adapter ratcd for
outdoor use , even if you plan to use
it only indoors. It 's too hard to re ­
seal the en closure in a way that is
guaranteed to keep moisture out.
Besides , if an yone else were to use
the adapter they might see that it's
labeled for outdoor applications ,
and use it as such.

The packaging design: Option #2

There is another packaging option if
you are unable to modify an existing
adapter case as described above-you
can purchase a new case. Many elec­
tronics supply companies sell appropri­
ate small enclosures. Some even sell
dedicated "wall transformer enclo­
sures." These are small cases with elec­
trical terminals protruding through them
that can plug into any standard 120V
wall outlet. On the inside of the enclo­
sure, you can generally solder to the ter­
minals, making connection to this
project's PC board easy.

If you arc interested in this option,
check your mail-order parts supplier for
different enclosure designs and sizes
before you begin the project. Most such­
cases arc very inexpensive, and you
might find them a bargain if you find
it difficult to open an existing wall
transformer case. m

Case
D4

Top View

Output
ci OJ 02 0 3

AdhJ
Cap

AdhJ
Regulator

an adapter for modificati on , try to
get one that is held together by
screws. Keep in mind that the
screws ma y not be visible ; they may
be covered by the manufacturer 's
label , requirin g you to hunt for them
by lightl y runn ing your fingernail
over the label.

Packing a regulator and additional
components into an encl os ure is
more of an art than a sci ence, so
there is no single reci pe for success,
but here are some sugg estio ns : For
the additi onal compo nents you need
to add into a circuit, try to place as
many as possible di rectly on the
adap ter ' s printed circuit board
(PCB). Th is fo rm of mounting tends
to increase the circui t's reliability.

In some cases, space permitting,
you may be able to moun t some
compo nents o n the bottom of the
PCB. This is especiall y true of
smaller items, like filter caps .

Somet imes there arc small metal
plates mounted inside adapters for
various reasons . You can often use
thi s metal plate as a heat sink for
the voltage reg ulator. This will in­
crease the amount of cur rent you
can safely draw from the devi ce.
Make sure the plate is not elec tri­
cally connected to other parts of the
circ uit.

Be sure to use heat-shrink tubin g
or tightly-wrapped tape around any
component leads inside the enclo­
sure . The leads may not be in dan­
ger of short ing together now, but
components might shift around con­
siderably the fir st tim e the unit is

The Raibeam eats
yagis for lunch

High perfonnance 2 to 6 element monoband beams for em thru 20m
featuring WA7RAI's critically coupled, bi-periodic dual driver?" ......

Get the DX edge with higher gain - lower rad iation angles _ high FIB
ratio - lower noise, plus a 100% performance guarantee. ' High quality
aluminum & stainless steel hardware - Buih to survive • 2 Kw PEP

Introducing our HOT new 20-15-10m tri-bander
Three dual driven monoband beams interlaced on a 12 ft, boom

Info: (602) 931-9135
E-mail: RAlbeam@aol.com

Sales: 1 aoo 630-1913

Model RB·36x

111,il"~II'"
ANTENNAS INTERNATIONAL

5638 West Alice Ave,
Glendale, AZ 85302
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Number 74 on your~bKIc u rd

A Hamfest Computer
Shopping Guide

You can computerize your ham shack f or pennies on the dollar ifyou
know how to shop the hamfests .

Alex Piechocki N3JSU
15 Locust Avenue

Towanda PA 18848

W
lh hamfests and computer­
fests merging. they're gelling
to be great places to shop for

computers. Today there is so much quality
computing equipment available at such
cheap prices that no one bas the excuse not
to have several computers in the shad. ln­
deed. today's bamfests often ha..e more
computer than ham equipment exhibitors.

IBM and compatibles with up to a 286
processor are available for under SI00.
complete and working. And that's with a
color monitor. keyboard. disk drives. and
up to a 20Mh hard drive. There is a tTC­
mcndous supply of these machines. and
little demand, so they' re cheap. They
make great packet stations. and will run
satellite tracking software and do word
precessing: they' re a great learning tool.
Businesses sell their old computers for al­
most nothing to avoid hazardous waste
disposal fees. as demanded by the EPA.
Some of them are kaput. but many arc just
older. slower models which have had to be
replaced.

What to look ror

First. you want a monitor without a
burned-in screen. Next, look at the cooling
fan. If it is humed out or wadded up with
fi lth. stay away! Keyboards should also be
clean. right down to between the keys. A
quick cleanup to cover up years of abuse
won't usually get between the keys. Also.
the case itself should he reasonahly clean.
Look for telltale signs of neglect from
damp, unheated storage- like rust!

Open up the case and take a look in­
side. 'Ibc motherboard (the largest primed
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circuit board you can see) should be clean.
with no dirt buildup or corrosion. Check
the battery. If it ha... leaked and corroded
the surrounding chips and wire traces. you
don't want the misery.

Check the cards plugged into the
motherboard. The connectors should con­
form to the ISA (Industry Standard Archi­
tecture). That means you should have a
62-pin connector next to the back of the
computer for connecting 10 the 8-hit bus.

"The dealer has already made
his profit, so any money he
gets from the sale of these
used drives is pure gravy."

Next to the 62-pin connector should be a
36-pin connector. This connector. along
with the 62·pin one. arc used to attach
cards (0 (he l6-bit bus. Some manufac tur­
en; used custom connectors so their cus­
tomers would have to buy their custom
canis. Avoid these computers.

The AT&T-6300 has the l6-bit bus on
the other side of the motherboard! IBM
PS/2 models 50 and higher have a custom
bus referred to as MCA, or microcharmel .
Parts for these guys are few and far be­
tween, and thus arc expensive relative to
standard ISA boards. The IBM PC Junior
is in a class by itself. as are all Apples. The
installed canis tell you a lot about what
you are getting. Typically on these low­
end machines you will have a minimum of
three cards. One for the monitor. one for
the disk drives. and one for input and

output. If thcrc are more. you might be get­
ting a memory upgrade or a turbo proces­
sor. All of the chip" have their date of
manufacture on them. typically the year
and week. This can indicate if some of (he
canis were added later or if everything is
original.

Memory is important. The PC and XT
computers. with the 808018086 micropro­
cessors, could only handle 6-IOK of
memory. The 286 machines could address
up to 16Mb. It is very easy to tell how
mueh memory you have by checking the
chips on the motherboard. Fi nd a section
of identical chips; the older machines had
two banks of eight chips each of the 256K
(total of SI2K) and two bank s of 64K
chip.. (128K). After the manufacturers
identification number there will be a 64.
256 or 1028, followed by a da..h and then
the speed that these chips can handlc. All
you need to do to the speed number is to
add a zero and you have the speed in nano­
seconds. For example. a -15 is 150 ns: a-7
is 70 ns. Speed is important because the
fa..tcr the motherboard clock's speed, the

Jaster the memory needs to be. If you are
running an 8086 at a typical 4.77 MHz.
your memory needs to be at lea..t 2m ns.
For a 50 MHz system the speed of the
memory increases to 40 ns. You also will
sec that the 64K and 256K chips have 16
pins on them, the 1Mb (1024K) will have
18.

The 286 machines started to use
memory called SIPs (Single In-line Pack­
age). This memory had the chips soldered
on a small printed circuit hoard that had 30
small in-line pins. The chips used on these
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technologies; as soon as Super VGA be- ,
came available, the installed VGA moni­
tors became obsolete. Also, many
companies lease computers, and at the
end of the lease there is a lot of outdated
equipment to be dumped. Refurbished
VGA monitors can be bought for around
$ 100 and come in several sizes. I' ve seen
a 12" go for under $75, and the IS" go for
$ 130. Try to purchase brands that you will
be able to repair. Schematics on some
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$50! With any monitor you need a com­
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VGAs, on the other hand, start where the
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lot of snob appeal in these cards, so brand
names like Orchid and Cirrus (end to in­
crease the a<;king price as well a'i the
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copy! Unfortunately, to make good use of
the version 5.0. you need a lor of memory
and at least a 386 processor.

Documentation is helpful when it
comes to setting some of the
motherboard's j umpers. If you arc plan­
ning on doing a lot of tinkering and would
like 10 modify the motherboard, there is
hope. Some of the larger libraries have, in
their technical section, a book copy or
even a CD-ROM of The Micro House En­
cyclopedia of Main Boards. This refer­
ence book dctails all of the switches and
jumpers on most of the motherboards you
will find.

Upgrades and parts for your PC

Because used computers bring such
low prices, many dealers run chop-shop
operations. TIley disassemble hundreds of
PCs and bring the parts to flea markets in
hopes of making a larger profit. You can
get an idea of pricing by checki ng the
cJassifieds in some o f the compu ter
magazmes.

The first monitors were black and whi te
(or orange or green) and used an internal
MDA (Monochrome Display Adaptcr)
card. TIley were only good. for text. The
next monitors were called CGAs, after the
internal p lug-in card (Color Graphics
Adapter) . This improved somewhat with
the next generation called EGA (En­
hanced). the color monitors truly made an
important transition when they went to
VGA (Video Graphic Array). Hospita ls
and some ind ustries keep up on the latest

memory boards can be easily removed
with some solder wick and a small solder­
ing iron. They can then he transformed
into SIMMs (Sing le In-line Memory
Module), which most new computers use
today. A vendor might be se lling
rnotherboanis for $3 each, untested with
memory chips still installed; these boards
arc worth buying just for the memory! I
once bought 486 motherboards for $10
each just for the parts. On each board was
256K in cache memory in sockets, which
made it easy to remove them. Cache
memory, and video memory, are different
animals than regular computer memory.

1bc computer 's mai n memory is re­
ferred to a DRAM, dynamic random ac­
cess. This memory is nothing more than
transistor and capacitor pairs. 1bcy are
dynamic in the sense that the capacitor al­
ways wants 10discharge, so the computer
has to ensure they get charged back up
millions of times per second . SRAM
(static RAM) or VRAM (video RAM) or
SCRAM (static cache RAM ) arc all the
same idea. They arc set to d igital ones and
zeros and stay at this value until exter­
nally changed. They are very fast, largely
due to more transistors inside for the
megabytes they contain, and more expen­
sive, hence you will not sec many
computers using these for main memory.

Software and documentation are an im­
portant part of the deal. "No software"
can mean having a computer that can' t do
anything. All computers have a small
software progmurn bu ill into them. The
program executes whenever you tum on
your computer. It is referred to ali the
POST (Powcr On Self Test) . This se lf di ­
agnostic will ind icate any nu mber of
problems, from a stuc k key on the key­
board to bad memory. But after this the
most important software to have is the
OOS (Disk O perating System). Fortu­
nately, if your computer is really bare
bones, down the isle is probably someone
who will sell you an obsolete copy for a
couple of dollars. PC: OOS or MS DOS
arc the same softwarc-one was written
for mM, and the other was written for
mM compatibles . Both were written by
Microsoft. TIle program has undergone
several revisions, with the current one up
to version 6.2. Tbe older computers can­
not even usc the newest version, so the
copy of version 3.2 for one or two dollars
isn't too bad a deal . Version 5.0, which is
very close (0 the latest and greatest for
newer machines, can he had for $5 a



quali ty of documentation and thc
quantity of memory, Since VGA cards
can still he bought new for under $50.
it pays to keep up with the latest ads .
The latest and thc greatest is to he
able to plug your video card into the
high-speed computer bus. Th is only
exists on 486 and newer compute rs. It
is referred to as the Local Bus, YESA
local bus. ami PCI bus. T his is what
you eventually wou ld want to gradu­
ate to if you have the latest fast-action
video games to play. If you like a lot
of color resolution. selec t a video card
wi th ur least I megabyte of video
RAM . The one really neal thing about
all of these cards is that they are all
downward co mpatible: in other
words. the software that runs on your
~DA system will display correctly on
CGA. EGA and YGA systems!

Disk dri ves come in several flavors.
The Iloppy drive on the PC was only ca­
pable of storing 360K worth of data,
The XT had a version with two Floppies:
one was a 360K and the other a 1.2Mh,
The crazy thing about these was that the
magnetic media on the disks were d if­
ferent for each of the disks. That made
for easy mistakes in using them in the
wrong drive. Therefore you could end
up with read or write errors. even
though the disk drive was working fine.
These large 5.25" dri ves gave way 10

the 3.5" 720 Ks. which arc basically usc­
less today. The standard 3.5", which is
on all new machines, prov ides 1.44Mb.
The small 360K drives are available

new for $1 . so you don' t repair these.
you just throw them out whenever they
fail! The large 1.2Mhs arc available for
$20 used. and the small I.+tMbs you
can buy for under $30. Most floppy
drives plug in via a flat cable to the
same driver card as the hard drive. The
number one wire is painted red, so make
sure it plugs into the number one pin on
the drive. If you arc running only one
drive. the end of the line plug is used. It
is the one with the twisted piece of
cable next to the connector. This "end"
piece is the A drive when you have two
floppy drives installed.

Hard drives arc a lot of fun. There are
many wacky ones out there waiting for
you! The earlier ones included on the
PC were of the MFM (Modified Fre­
qucncy Modulation ) type. Following
these were the RLL and the ESDI. both
improvements to the MFM techni que.
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Tbcse dri ves require special formatting
to use so removing an MFf\.1 drive from
a PC and installing it into an AT re­
quires a comple te new format! We're
talking machine code here. which is not a
pleasant task for a novice. Stay away from
these old outdated formats unless [he
drive is exactly the same as the one you
have and you've grown attached to irs
quirks.

The latest and greatest today is SCSI
(Small Computer System Interface) and
IDE (Integrated Disk Electronics). They
both are about the same speed. One sends
its data in parallel and can support up to
seven devices (SCSI). while the other
(IDE) sends its data in serial and can sup­
port two devices with the same interface
card. I recommend going with IDE, ; they
install more easily than MFMs and RLLs.
They plug into the IDE interface card.
which is also plentiful and chcup-c-typi­
cally one or two dollars. New ones can he
bought for under $20. IDE drives of

"A vendor might be selling
motherboards for $3 each ,

untested, with memory chips
still installed; these boards

are worth buyingjust for the
memory!"

40Mb can he bought for 520 from dealers
who upgrade computers. The dealer has
already made his profit. so any money he
gets from the 5.11e of these used drives is
pure gravy. Hard drives are hermetically
scaled and designed for so.om or more
hours of use before failure; however,
sbock. vibration and heat can lower tbar.
But there should still be many hours left
for you to play with.

Accessories such a" CD ROMs. sound
cards and such are available us people up­
grade. Single-speed CD ROMs with 8-bil
plug-in cards are available new for $25.
There's no demand for these when the
state of the art is already selling CD
ROMs at 8X speeds. People are condi­
tioned 10 think that single-spin is too slow.
Believe mc-a single-spin CD player will
still locate that callsign for you faster than
using the hook. and you have the added
benefit of playing your favorite musical
CDs too. Sound cards arc available as
people upgrade to the latest and greatest
in multiple voice polyphony. After years

of listening to single sideband, an 8­
hit sound card will sound heavenly.
But don' t "top here-16 bits is the
standard, and again, if you shop
around you can find these at bargain
basement prices.

Ruilding your own computer

Over $ 10 billion in hardware is out
there gelling obsolete. Some of it will
lind its way to your local hamfests for
pennies on the dollar. What a tempta­
tion to build a system that is really
unique. teaches you a new ...kill. and
docs something useful for you around
the house or shack.

Remember , with computers running
in the RF runge you need good ground­
ing. If your enclosure has sturdy
grounding fi ngers. along with liberal
amounts of stainless steel \.\.'001 on the
edges, thcn when you trunxnut your RF
will not get into the computer and con­
fuse it or shut it down. This will also
keep the computer from messing up
your rcccrvers.

Tbc best way to build your own is to
start out with a cheap system. The 286
computers came with good power sup­
plies. Be very wary of the high volume
computers such a." IBM, Del l. Compaq.
and AT&T, since only large companies
can afford to build nonstandard. one-of­
a-kind parts. Almost all of thc other
computers usc generic parts.

Most power supplies arc identical.
They arc all switching supplies, and
even the connectors to the motherboard

arc the same. Just remember to put the
four black ground wires in the middle if
your supply has IWO plugs.

Tbc one thing to pay attention (0 is
walls. The very early computers were
small; only g5 walls. Try for something
up in the 250-wall or more runge. Ac­
cessorie... take IOl<; of power. Once you
have a computer with a good power
supply. case and disk drives. all you
need is 10 replace the motherboard and
you can say you bu ilt your 0\\0'0.

Motherboards are relati vely incxpcn­
sivc. even if you buy a new one. New
motherboards are rested and warruntied .

and go for $50 or less for a .t~ type.
You can buy these l10anls minus the
processor chip, which is the big money.
Look around at the . fcsrs for processors.
Since many people upgrade. you can
find 486-SX 25 fl.IH J.: processors for
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game port, and fax modem cards in. There
is a good chance that the computer is try­
ing to talk to two or more cards at once.
Computers may be fast. but they still need
to communicate to the input and output
one at a time.

This has been a whirlwind tour of com­
puters, by no means complete. Even if
you are planning to purchase new. going
to the dealer with some basic knowledge
of computers and the prices of the various
components can help you drive a better
bargain. I hope I will be seeing you at the
flea markets, having as much fun as I
do, recycling computers and kccpi~

hazardous waste out of our landfills . fa

~ ~., NO TU NERS

~
o-.;;;;" ...... NO RADIALS
~ 0.'" NO COMPROMISE

~......- ,...,,, SEVfN EXCf LLENT AEVlfWS
c...~ ~o+ J UST DON 'T HAPPfN BY CHANCf
w .....' CALL US FOA A FREE CATALOGUE

c++ ,........ loll. IkI. 1M4; l J, ' """. 1M 5: 11. __, 1..
+.... co.~. UN: ........ I'll ; 11. " ... UN: 1J, • . 1•• ASK ABOUT OUR NfW 'SOTRON 160CI

BILAL COM PANY ~
137 MANCHESTER DRIVE

fLO"iSSAHT. COLOIlADO IN'.
(7 19 ) 687-0 6 5 0 .

4400450 MHz _plifMQ

(Sse'I'M'AN)
100w • t.AoOeI KEB 67, 5159,95

""'"""'","'M)
'"''''''ecowr
'-I'-I,,",WI
(600Wl
(lOOOW I

W ' F'_.
PC__= i ' .... ... IoIW... . ' ._..
... .. I 0.. ... ' . ~ ' __ lo..._.~-ANmH
A_
AS 1~

reo
A"""
AS 758
...JOB
E82'7A
E8104
AR147

L1I\1EAR AMPLlH EH$

For deta il ed Information and prices . ca ll o r wr ite for a our free cata log!
ADDITIONAL ITEMS

H_ sioil Mllle...i_ ~ _'Sinl< le ll" » 12" .1 e"l. 124 00
CHS~ Coppor~ Ie .. e- » " "It $24 00
Lo. P_ F I -. .
Spoc;ty 10M. 1!411. 2Ol.I, «1M. 110M , 6OtoI

the motherboard for these chips, divide
the chip frequency by its multiplying
number. The DXl4-IOO is run at 25 MHz;
the DXI2-66 at 33 MHl.. After everything
is put together it is amazing how these
systems start right up.

Digital electronics does not have all of
the tweaking that analog docs, but there
wi ll be some small details to attend to be­
fore you will be on your way. All
motherboards have some fonn of setup.
The earlier boards used jumpers. This
evolved to software disks. to the point
now where the setup is part of the
system's BIOS (Basic Input Output Sys­
tem). Remember those POST error sig­
nals (beeps son of like Morse code, or an
on-screen message to tell you your error)?

When you start up you have the oppor­
tunity to go into the computer's CMOS
setup. This is a couple of chips that usc
very little power and have the on-board
battery feeding them when you tum off
the computer. When you go into the setup
you tell the computer what you have at­
tached to it. You type in the size disk
drives that you installed, the amount of
memory on the board, what functions you
want the motherboard to use, such as
clock speed, cache controller, etc. You can
usually wing it, bUI having some docu­
mentation on what and how sure make
you feel IOOre comfortable as you arc
typing.

Sometimes your system may appear to
be dead on startup. The boards you in­
stalled might be set 10 the same address or
interrupt (IRQ). Simply remove all of the
cards, with the exception of the video one,
and gradually start putting them back until
you find the conflict. This type of problem
doesn't usually happen until you put the
CD- ROM, sound card, mouse driver card,

W s"n-. _ C.......... IO 21(W
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$20 10 $30. That is the bargain way to
start. You can always upgrade with the
faster DX-2s, 3s and 4s later.

First, you should be aware of how these
processor chips are different. All Intel 486
chips are made the same. It is in the lest­
ing that they are given their labels. The
SX label is for 486s (hat had defective
math coprocessors, which are for floating
point math. Tbe only programs (hat use it
arc engineering work stations, computer
assisted design (CAD), and some spread­
sheet programs. Most games don' t use
this processor since they don't need the
precision or the resulting slower execu­
tion speed. To upgrade the SX with a math
coprocessor you have to buy a 487 chip.
This chip is a OX chip with an extra pin
on it to disable the SX chip (pretty sneaky,
eh?). 1be 486.'1 are warmed up and run at a
high clock speed at the factory; the ones
that pass error-free get the highest ratings.
lbc ones thai fai l are re-tested at a slower
speed. Thus you have your DX-SO MHt:,
DX-33 MHz, DX-25 MHz, etc. The same
holds for SX too.

Some motherboards let you change
their clock speed with little jumpers, some
with software, and some need to have the
on-board clock chip replaced. Make sure
your motherboard can run at the speed of
your chip. If you only run your computer
for a short time, or slap a big heat sink and
fan on the chip, you canjuice up the clock
speed and run faster than the numbers
painted on the chip. I've run my 25 MHz
chips at 33 MHz with no errors. Just pUI
your fi nger on the chip under load ... if it
feels hoi you will shorten its life , but if it
is cool 10 the [Ouch you shouldn't have
any problems. The DX12 series plug into
the same socket as the other 486.'1. It is
worth it to pay a few dollars extra for a
ZIF (Zero Insertion Perce) socket. Tben
you can change your processor with no ef­
fort in seconds. l ust remember, there is an
alignment dot that needs to be followed.
Sometimes it is a squared off comer, so
follow it to ensure you put the processor
in the right way.

The OX12 and !3 and /4 all have fre­
quency doubling, tripling, or quadrupling
circuits in them. The reason it makes your
system faster is that when an instruction is
sent to the processor, the processor can
take many clock cycles to decode and act
on the command. But it only takes one
cycle to bring in instructions from the
motherboard. So, to set the frequency on
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A Retiree's HF Mobile Installation
This style of hamming ain 't exactly hard to take .

Bert Simon K2FZ
2110 NW 45th Ave.

Coconut Creek FL 33066

A
fte r having lived on boats for
15 years, the concept o f a mo­
bile HF installation was so em­

bedded in my failing brai n that when
the lime came to give up boats and be­
come a land lubber, I knew that the
dreaded ham virus would force me to
acquire a good HF mobile station. Sell ­
ing my boat pUI me in a position to
choose. within reason (my wife said it
was OK), the vehicle, the radio and the
antenna .

The vehicle

I env isio ned a ve hicle that would con­
tain a small desk for writing. reading
and hamming , A comfortable place to
recl ine wou ld he kind of nice, for rest­
ing the eyes when the need arose (which
happens rather frequently as o ne nears
the QCWA second cluster category). I

PholtJ A . Inside the \"{In.
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chose a "high-top conversion" type van
which came complete with four
capta in's chairs and a bench seal that
folds down 10 bec ome a bed at the nip
o f a switch. A sturdy desk was installed

"The marine channels might
come in handy if I'm ever

maroolled by a rising tide."

behind the driver's posit ion and voila! A
very comfortable vehicle where every day
can he a "Field Day." Three additional
batteries. of the gel cell persuasion, were
installed. along with battery safety/dis­
connect circuit breakers.A digital voltmc­
ter is being constructed to provide close
voltage measurements. important in mak­
ing a battery's life long and prosperous.
Additionally. a through-the-ceiling fan

was installed and is generally in operation
when the van is parked. I haven 't found it
nec essary 10 charge the batteries after
IhTl'C hours of hamming and ventilating,
hut then again. so far I haven't operated
morc than three hours at a stretch.

T he radio

The latest breakthrough in HF com­
mun ications appears to he DSP (digita l
signal processing) in which, due to the
wonders of science, the gcrshmcckda
signals go through an amorphous trunsl­
tion into a dig ital cong lomeration co m­
plctcl y alien to humans. It is then
magica lly transformed back into sup­
posedly intellig ible signa ls. Consider­
ing that thi s radio might I1c my last big
ham purchase before being recalled
from this planet. I decided I might be re­
miss if I didn 't become a DSPer. O ther
considerations involved money as well
as the weight o f the rad io (some o f the
very sophistic a ted radios weigh in at
3(}..plus pounds and get into the three­
plus kilobuck category). I decided it
would be best 10 keep the "radio foot­
print" to a minimum and so decided o n
a remotely-operated ri g.

T he radio which met my criteria was
the SG 20m with Po wcrtalk head (DSP,
that is ), made by SGC of Bellevue,
Washington . The price was under three
kilobucks and the rad io weighed 12
po unds. which d idn 't make any differ­
ence since the remote head, which was
the device to be table-mounted. was
only about two pounds. This radio has



"If I didn 't require a stool to stand on, I could probably install
the antenna in less than a minute."
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PC only $19.95
+ S&H

• Microcontroller based kit s
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new Pasokon TV Lite S30 + $3 shipping.

l'usokon TV Classic S200 + i s shipping.

I have found Don Johnson's book on
HF mobile installations to be a wealth
of information. Additionally, valuable
mobile an tenna comparisons are con­
tained in QST and Worldradio issues.
The "HF Mobile Shoot-Out" described
by Worldradio compares the relative ra­
diation of 17 HF antennas rangi ng from
those having center-loading coils with
and without top hats to the SOC·QMS
(20 dB advantage) bottom- loaded an­
tenna. The high Q center-loaded type
won hands down, with those having top
hat devices showing a 2 or 3 dB advan­
tage over the less grotesque center load­
ers . The worst antenna was the one
which was advertised as "the 20 dB ad­
vantage." It measured about to dB less
than the typical center-loader. Quoting
Gilbert and Sullivan: "Things arc sel­
dom as they seem." My advice: Beware
of extravagant claims.

I had decided that an antenna that
could be remotely tuned to continuously
cover the entire 80 through 10 meter
spectru m and have a high Q center­
loaded coil would be my choice. I in­
vestigated two of the se veral companies
produc ing such antennas : T.J. Antenna
Co. of Hermiston, Oregon, and High

The antenna

Now, with all my criticism regarding
the SOC 2000, one might think that I
don't like it. Au contraire, mon ami. The
radio, in spite of its faults, does have its
charm, although I do believe that it,
along with SGC's QMS mobile antenna
and its "20 dB advantage," wou ld be
best su ited for a non-technical/non-ham
paramilitary-type operator.

per hour. In fact, in my degenerative
conditio n I find it some what exasper­
ating to locate the necessary buttons
(let alone execute them) before the
telltale sound of the beeper announces
that the fou r-seco nd period is up and I
m ust start over again. (Perhaps a ncu­
ron transducer can be added to ac tio
vate my sale operat ing brain neuron ,
which might enable it to move fast
enough to avoid the dreaded four-second
announcement.)

requirements. But heed these words of
caution: This radio is not for every ham
and there are those who may find some
of the operating features are less than
ideal for typical amateur opera tion-if
one allows four seconds to go by with­
out using the main frequency dial it is
then necessary to press the "FREQ"
button, sometimes more than twice.
When this button is pressed, the radio
beeps to announce that the butto n has
been pressed and the tuning knob is
now operational; it' s not exactly a "con­
test" radio . As for CW, I have found it
unusable due to the delay of the AGC
response. I have di scussed th is problem
with SGC and am awaiting their recom­
mendations. For now, I am able to use
the radio on CW by providing an MFJ
keyer with an audio tone, and then feed­
ing the tone signal plus an additional
pair of leads to a big old-fashio ned
switch. Both sets of leads are wired to a
separate microphone connec tor. The
other item which takes a bit of getting
used to is the CW DSP operation. The
apparent bandwidth in this mode is very
sharp and in order to be able to switch
the DSPer fro m the broad mode to the
sharp mode it is important to receive the
CW tone at approximate ly 1000 cps . I
find that I'm not always able to select
the lone accurately enough to fall within
the passband of the fi Iter. Again, it' s not
exactly a contest radio.

There are approximately 30 push­
butto n funct ions to this radio and the
DSP version has an addi tional eight
push-buttons plus some added knobs.
I ad mit it would take a beuer man than
I to operate this radio and st ill survive
bebopping down the road at 65 mi les

nice features, such as over 600 marine
channels programmed into its memory.
I figured this might come in handy if
I'm ever marooned by a rising tide-c-I
can always call the Coast Guard. The
radio also comes with over 60 ham fre­
quencies programmed, which mainly
represents the band edges as well as
other convenient frequencies used for
ham mobile/marine operations . Addi­
tionally, 60 other frequencies may be
programmed in according to individual



next to the condo, as compared to the
condo base sta tion. A good indication
of the mobile's performance is the
amount of returns I get from calls
made; it ' s much better than that of my
base station. The antenna tuning is re­
mote ly controlled by an up/down
switch conveniently installed near the
radio and the buil t-i n SWR indication
of the SO 2000 works well, although
it docs require the pressing of two
buttons to activate the SWR function.
The "SHfT FUNC" button must be
pressed before you can press the
"FWD-SWR" button. I wouldn ' t rec­
ommend tuning the an tenna while
driving-however, the usable band­
width on 20 meters is quite adequate,
about 200 kHz without requiring re­
tuning . I attri bute the success of my
mobile insta llation mainly to the qual ­
ity of the High Sierra Antenna and the
sage advice in Don Johnson 's book. I
must also give credit to SOC because
I have frequently been told that I have
excellent audio quali ty.

Life is good. II

The end result

I was able to mount the anten na
without drilling any holes in the van
by using U-bolts to fasten the a lumi ­
num structure to the spare tire sup­
ports. I recommend using proper HF
practice and making certain that there
are good grounds between the sup­
porting structure and the vehicle, but
then again, just follow Don Johnson 's
advice and you' ll have a good instal­
la tion. Truthfully, I am not absolutely
certain how my signal would be af­
fected without the proper grounds, but
I' ll put it in the same category as the
test for pearls: "Place the pearl in a
container of vinegar and if it dissolves
it was real. " T he only holes 1drilled in
the van were the ones to provide the
DC voltage and the coax feed to the
antenna; I thought it looked better
than having wires dangling in the
wind whenever the antenna was not in
place.

One other advantage of this rad io
and antenna combination is its ability
to tune in all kinds of other HF act ivi­
ties- SWL broadcasts, marine stuff,
etc. Having a continu-
ously tunable high Q an­
tenna coveri ng all the
frequencies from 80
through 10 meters really
makes for excellent
reception .

I am thrilled with the
entire mobile operation. I
compare it to my base
sta tion, which is an
ICOM 735 using an
ICOM AH-2 remotely­
operated an tenna tuner.
This particular setup is
my condo HF station and
employs about 17 feet of
wire as the antenna plus
about five radials, in­
stalled under the carpet
of the ham shack, which
range fro m five to 10
fee t-not a very good in­
stallation but at least it's
hidden from the eyes of
the condo commandos . I
find that I am able to re­
ceive more signals and
more OX from my mo­
bile when parked right Photo B. K2FZ's van, with the antenna attached.

Low Cost
Headset,
Assembled

or Kit
An established manufacturer of boom micr

phone headsets for aircraft, Warren Gregoire
& Associates. has introduced the Model TR·
2000, for Radio Amateurs. With a noise-can-­
celing electret microphone , response said to
"cut through QRM,' and plush. padded ear
muffs. it works well. even in noisy locations.
Compatibility is daimed with most radios .
Available as a~, assembltd $64.95.
less comectors. S&H additional. both have a
JO-daY. money-back guarantee. Call them
loll-free 1-8Q()..634...Q094 or (510) 673-9393.
FAX (510) 673-0538. Write to 229 EI Pueblo
Place. Clayton. CA 94517, USA. or E-Mail to
'NGA@gM .com (advertisement)
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tenna Co. of Hermiston, Oregon, and
High Sierra Antennas of Nevada City,
California. They appeared to have
similar products, all based on the Don
Johnson design. I chose High Sierra
because they had available a type of
mount which allowed the antenna to
be readily removed. In fact, 1 can re­
move and/or install the antenna in less
than three minutes, but if! were as tall
as a basketball player and didn' t re­
qu ire a stool to stand on, 1 probably
could do it in less than a minute .

High Sierra makes several types of
mounts and they can also manufacture
just about any mount to suit individual
requirements. Their mounts arc of
heavy-gauge steel construction and are
attractively painted black, which
closely matches the type of rcctangular
alu minum extrusions used in condo
"screened-in constructions." I decided
to use High Sierra's mount and join it to
a two- by three-inch aluminum extru­
sion (readi ly available at large hardware
stores). 1joined the aluminum extrusion
and the "Universal Mount" from High
Sierra with #14 SS self-tapping screws
and star washers which provided rigid­
ity and good electrical bonding.
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Use it like a cellular phone
An Affordable
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packed with
incredible
features!!!!

Requirements'j Telephone line
2 l2v Power Su,Pply Only $109.00
3 band transceivers
4 A radio microphone connector t h a.t fits

your transceiver
Automatic CW identifier
(The Autopatch will automatically send call
signs in CW when activated)
Pl"ogrammable twe out
function
(If you accidentally get out of range, the
autepatch will time out and hang up the
phone line.)
User selectable password
(Select personal password up to 9 digits to
activate your autopatch)
Reverse patch
(If you choose so, it will page you when your
phone rings)
Adjustable Volume
EaSV Installation
Compact size 1"x3 · 3/8"xS/8"
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STANDARD NiMH

CNB-1 53M 7.2v 1300ma

ALINCO NiCd

EBP-34 4.Sv 1200ma

EBP-34S 4.8v 1600ma

EBP-35 7.2v 900ma

EBP-36 9.6l' 650ma

NEW NiMH

BATTERIES

not enough to stop the under-informed from
pushing to spend more of our money for
their pet projects.

O xygen

The largest organ in our bodies is our
lungs, and they' re there 10 bring oxygen into
our systems. We bum oxygen for fuel. Plus,
more oxygen in our blood hel ps kill off mi­
crobes and viruses. Now do you suppose that
there's any connection between the dropping
percentage of oxygen in our air and the re­
cent increase in all kinds of illnesses? It
might even tie in with the increase in gut­
lessness and lack of creativity shown by our
younger generat ion since oxygen is critical
to the brain's operation.

How much oxyge n have we lost so far? A
couple hundred years ago our air had 38%
oxygen. In the 1950s it was do wn to 21%,
and now it's down to just over 19%! Worse ,
in the cities it's as low as 9%, due to the ex­
tensive heating of buildings by burning fos­
sil fuels, the thousands of cars and trucks,
and even mill ions of people breathing.

One of the benefits of jogging is thai it
forces us to breathe more heavily and bring
in more oxygen. Dr. Douglass, of Second
Opinion, has a great book out on how to pre­
vent aging . In it he recommends breathing
pure oxygen every day while exercising as a
way to reverse the aging process. Adding

Continued on page 82

>i illliiliP . RIP•••X '"
REPLACEMENT BATTERIES

YAESUNiMH

FNB-33M 4.Sv 2200ma

FNB-38M 9.6v 750ma

ALiNCO Ni.\tH

EBp·nS)'1'12v 1300ma

EB p·24SM 7.2l' 2200ma

EBP-34M 4.8l' 2200ma

.,. . ., .

Advanced Battery Systems, Inc. , 300 Centre Street, Holbrook, MA 02343

(800) 634-8132 • (617)767-5516· Fax: (617) 767-4599
http://home.navisoft.com/periphex

ICOM NiMH
BP-7SM 13.2v nOOma
BP-8M 9.6v n OOma

KENWOOD NiMH
PB-75M 7.2v nOOma
PH-SSM 12v 1300ma
PB· 17M 12v 1300ma
PH-33M flv 1900ma

NEUER SRY DIE
Continu.ed.Jrom page 59

WE ALSO OFFER

Camcorder Baueries e Accessories >Cordless Phone Batteries
Custom Battery Packs > NiCad Cells >Lithium Cells> Cellular Batteries

nation, under God" stuff. Hmm, now that I
think about it, that "Under God" pari got
added later. OUf pledge of allegiance when I
went to school never mentioned any dei ty.

For that mat ter; the pledge never meant
anything either. If the United Slates was
viewed as good we'd support it. Considering
the problems we face today, it is getting
more and more di fficult to feel anything
strong about our country. The main thing it
has going for it is that , as te rrih le as things
are, they seem 10 he worse most other places.
But that' s not something I'd will ingly lay
my life down for. If you don 't chew gum,
spit on the street, spray- paint cars, or pee in
elevators, Singapore has a 101going for it.

During WWII I had no problem in volun­
teering for the most dangerous duty there
was because I rea lly didn' t care much
whether I lived or died. Recent research has
shown, as I've mentioned, that th is was the
result of the child hood beatings by my fa­
ther. Thi s is one of the major causes fo r tee n
suicides. Luckily I underwent some brain re­
pairs when I was 28 which got rid o f all that
crud and changed my life.

Please, let's stop zealots from tryi ng 10 use
the government (and our fede ral judges) to
further their religious goals. I'd also like to
get the government out of social engineering
too. Not one program has worked, but that's

CIRCLE 276 ON READER SERVICE CARD
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Convert Excess Equipment to CASH We buy good clean, used equipment Estate a es

The Value of College

If you've read anything about
breathing you know that just as we
gradually lose the flexibility of our
eyes from focusing them at one
distance or direction so much of
the time---reading, computering,
TV watching- we also lose a
great deal of our lungs' capacity to
bring oxygen into our bodies by
shallow breathing. Every so often
exhale completely and then suck
in as much air as you can into your
lungs and hold it for a few sec­
onds. Then completely exhale
again. Use more of your lung ca­
pacity whenever you think of it.
And hyperventilate 10 make up for
all that oxygen thai's no longer in
your air,

I see where in Beijing there is a
flourishing business in selling
oxygen. They have booths where
you can breathe 50% oxygen for
$6 an hour. That's something
which could do well in our more
polluted cities such as L.A.,
Denver, and New York

NEUER SRY DIE
Continued from page 81

oxygen to our bodies seems 10
help beef up our immune systems.
which in tum can help reverse
arthritis, cancers, and other
annoying breakdowns of the body,

It seems to me thar if you can
even remember every now and
men 10 hyperventilate, that's going
10 being more oxygen into your
system. But I know how difficuh
it is to remember to breathe,

When we gel tense our ten­
dency is to hold our breath, mak­
ing it even worse. There are few
headaches mat can't be cleared up
by hyperventilating-gelling
more oxygen into your system,
where it first goes to your brain,
and then to the rest of your body.
The brain uses a surprising
amount of oxygen, so when we
cut down the brain is one of the
first parts to malfunction,

TIle decreasing oxygen percent­
age in the air means a higher per­
centage of nitrogen (and a much
higher percentage of CO

2
) , lead­

ing 10 an increase in nitrogen nar-
cosis, the "rapture of the deep" it's A recently released study
called when you're diving. It' s a showed that the $40,000 invest-
gradual loss of reality, but one mem for a college education re-
which is not noticeable by the in- suits, on the average, in an 10-

dividual involved. Maybe you've crease in lifetime earnings of
nonced a lot of that going around. $300,000. Hey, that's almost a

82 73 Amateur Radio Today. Janua ry 1997

to-times gain on your investment!
No wonder parents are so anxious
to get their kids into college, Yeah,
except for one little tiny thing. If
you take that same $40,000 and
invest it in something safe that re­
turns 6% you'll end up with
$550,000.

Big corporations put a good
deal of stock in your college de­
gree when they're hiring, but few
small companies give a hoot. They
want to know what you can do for
them, not where you went to
school. And working for a large
company is one way to pretty well
assure that you are never going to
make any serious money. I keep
mentioning the Inc. magazine sur­
vey which showed that virtually
all of our more successful entre­
preneurs either skipped college
entirely or dropped out in Irusrra­
non after a year or IWO . College
does help the unmotivated to
make more in dead end jobs. but
seems to be a wassrc of time and
money for anyone with the deter­
mination to succeed. So much for
the election oratory about how ev­
eryone should be able to go to col­
lege. For what? Just to keep them
out of the labor market for four
more years at public expense and
further dumb them down and
demotivate them?

I tried hiring RPI graduates for
my company and was appalled at
their lack of skills or even any in­
terest in acquiring skills. I went to
the university and interviewed
graduates, looking for the most
promising. Most were incredible
duds and not worth even trying,
The few I ended up giving a try
were unmotivatable.

When I started 73 I used to hire
college dropout hams and leach
them the publishing business, and
they were eager to learn. Some
have gone on to excellent careers
as a result, doing very well for
themselves.

Just as anyone with the right
help can learn 10 read and write in
a hundred hours (according to the
top prize-winning New York State
and New York City teacher John
Gatto), anything of value one can
learn from going to college can be
learned in a tiny fraction of the
time by reading books by the
world's top experts (who beat the
heck out of the professors most
colleges provide). Our colleges,
like our grammar and high
schools, are a mess.

Schools

Just in case your only reading
matter is the ham rags and your
TV set is broken, I'm going to rub
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the change they' d ge t back fro m
$3 after buying a 60¢ bowl of
soup and a $1 .95 sandwich. Par­
ents are spending fonunes on
four years of expensive baby-sit­
ting, and we' re all forced by law
to support this mess. Or else go
to prison.

American students rank. #1 in
the world in how good they feel
about their math skills, but a
1992 international study by the
Educational Testing Service
showed us ranking last in math
achievement (well behind
Slovenia). In 1972 28% of col­
lege-bound seniors had an A or
B high school average . By 1993,
83% had an A or B average,
while at the same time their
SAT scores .....ere plu mmetin g.
No..... the educati onal establish­
me nt, to cover its dirty tracks,
is planning to "re-norm" the
SATs, s ince they've gone down
permanently.

The students with the lowest
SAT scores become education
majors. Students who earn edu­
cation degrees have lo wer scores
on al l the accepted tests than any
other major than social work.
They don' t read, and few can
.....rite a coherent leiter. On the
average, our teachers read one
book a year, and that's a fiction
book.

More money isn ' t going to
cure this mess. Paying dumbed­
down teachers more isn' t going
to make them better. Creati ng
even more administrative layers
isn't going to help our kids.

Why did you have a kid any­
way? Your kids are probably the
only mark you're going to leave
on the world to record your hav ­
ing been he re . Why are you
teaching them to eat garbage and
drink sewage? Why are you put­
ting them into our cesspool
public sc hools?

Maybe you've read that para.
chial schools cost about a thi rd
as much as our public schools
pe r student, and teach them far
more. Probably not.

So what can you do about th is
mess? Stan at the heart of it:
your government. Get out there
and vote, mak ing sure that you
Never Re-elect Anyone (NRA).
And get your fami ly and friends
out there to do likewise . Let 's
flu sh that Congressional toilet
we' ve allowed to stop up and
stink. Step two is to get some ham
fri ends to ron for your state legis­
lature and re-elect the heck out of
them. Let' s infi lt ra te the sys­
tern a nd sta rt h ack ing bac k

Continued on page 85

your nose in what a mess you've
let our schools get in . It's bad
enough that you' re screwing up
you r life with that garbage
you've been eating and se wage
you've been drinking, but in ad­
dition to teaching you r children
to eat and drink the same de­
structive stuff, you' ve also al­
lowed o ur school system to dis­
integrate so they are be ing men­
tally poisoned and stunted. Hey,
don't look around for someone
else to blame. And none o f this
gee, what can little me do about
big problems like that?

Now let's look at so me facts
of what you' ve sheepily let hap­
pen, and most of it has been
done with the money our be­
loved government has taken out
of your pocket and spent for you .
You can 't name one single job
the government is doi ng that
can't be done far better and at
less than half the cost.

The government loans for stu­
dents have helped zoom college
COSIS. $24 billion today, and
headed for $36 billion in five
years. All not just a total waste,
but a poisoning of the educa­
tional wel l. I won't repeat again
my simple plan which would
completely eliminate college tu ­
ition and at the same lime cnor­
mously improve what stude nts
are learning, making it infinitely
more pract ical and useful in the
real world.

In the past 15 years, while the
Consumer Price Index has risen
74%, college tuition has risen an
average of 234%. In 1979 the
cost of a college education (301·
ready inflated> equaled 2 1% of
the average family 's income. It ' s
now 39%. Ten ured professors
earn an average of 560,000 an­
nually for 18 hours a week of
work, 30 weeks a year.

From 1975 to 1985, while stu­
dent enrollment grew 10%, the
non-teaching staff ( like deans)
grew by 60%. And in the last 30
years the academic year shrank
from 191 days 101 56.

AI a majority of the top 50
colleges listed in US News and
World Report stude nts can
graduate without taking a single
course in math, science, English,
history or literature . The Hudson
Institute reports that American
schools are now awarding more
degrees in home economics than
math and more in protect ive ser­
vices than in all of the physical
sciences.

A fede ral study showed that
56.3% of the graduates of four­
year colleges cou ldn' t calculate



Alinco Responds to Ham Needs

-

Your n ew products co uld be
a nnounced here ...can J oyce

a t 603 924 005H.

Manufacturers:

Need 10 synchro nize yo ur
sta tion to ab so lut e t ime?
TrueTime has an affordable so­
lu tio n: The TimeLink 3 (TL-3)
is a pre ci sion rea l-t ime clock
that receives three channels of
W WV radio-trunsmiucd t ime
signals simultaneous ly. Trans­
mi ssions are sy nchro nized to
the Nationa l Instil utc of Stan­
dards and Technology Atom ic
Time Standard. The T l -3 out­
puts time on a Display. RS-232
I/O port . IRIG B serial time
code. audio spea ke r and a 1
PPS. Compute r sonwarc driv­
ers are avai labl e for DOS. Win­
dows. Wi ndo ws :-1T and Novell
Netwarc-c-and all this. includ ­
ing. the ante nna. i!\. only $549!
For more informat ion contact:
Tru eTime . Inc .. 1835 Duke
Co un . Santa Rosa CA 95..t()..t.
Phone (707 ) 528· 1D O; FAX
(707) 527-flMO .

In Synch

mobile/portable/base unit bUI
increases the output on 6 mete rs
10 100 watts u hc OX-7OT ha s a
6 meter o utput of 10 watts) .

Priced at $ 1.074. the OX ­
70TH can he used as an all­
mode (SSB. C Wo FM . AM , and
Dala l radio in mobile/base/per­
table envi ronme nts. A mobile
mount ing bracket is incl uded .
and many other accessories a re
available. See your deale r for
mo re in fo rm ati o n or w ri te
A linco. 4 38 Amapolu Ave.. Stc.
130. Torrance CA 9050 I. Phone
(3 10) 618-86 16 or FAX (310)

6 18-8758 .

------

The new OX-70TH was cre­
ated for hams who've enjoyed
the fea tures of Alinco's popular
line o f amateur equipme nt, hut
have wanted more . Wel l. he re 's
more ! The new model maintains
all the features of the OX-70T

Palomar EngiJ rt1 S announces a
new field strength meter, Model

PfS-1, for serious arnerma vl.1lrk. II
features adctcctor linearover rr;.-Iy
a 30dB range, an accurate step er­
tcnueror with 30dB mnge, a 25 dB
RF amplifier. high Q rurcd circuits

to suppress out-of-band local sig­
nals and a panel meter read able to
.1dB.

Theneterco vers 1.8 to 150 M II/.
and is powered by 9- or 12-voll hat­
teries. Antenna CCJl1In.1ion isun so­
239jockon tre rearof!he aluminum
cabinet. All this, and the PFS-I is

peced a only S195 ~ For further in­
formalim contact Palomar r:.ngi­
r'ICCJS. PO. Box461111.Esc"OO.1ido
CA 92().U): Ptl)llC (619)747-33-13:
FA X (6 19) 747-3346: E-mail
75353.2175@rompu.·;c:ne.com

Field Strength Meter

fee t). and is priced a t $ 110 plus
shipping and ha ndling. For more
information, co ntact Dyn amic
Electronics . Inc.. P.O . Box 896,
Hartse lle AL 35640: (205) 773 ­
2758; FAX (205) 773-7295 or
ch ec k i t OU I a t IlTT P :/ /
www.bs v.ris.nct/cdc i.

and lighting before you tran s­
m il . then sho ws yo u your video
so you can fi ne -tu ne.

It ' s compact, rugged . an d
su rp ris ing ly inex pen sive , a t
$329 (Includi ng shi ppi ng in the
contiguous USA). If you ' re a
Ilcensed ham. COniaC I PC E1ee­
tronics hy pho ne. snai lmail o r
E-m ai l fo r det ails at 2522
Paxson Ln.• Arcadia C A 9 1007.
Phone (8 18) .w7·4565 ; E-mai l
tomsmb @aol .com.

The ne w Contact East catalog
suppleme nt is 48 gorgeous full­
color pages of test equipment .
tool s and supplies for engineers,
hobbyists. managers and tcchni­
d ans. All the brands yo u trust.
all products fully guarant eed,
a nd Co ntact East promi se s
same-day shipping on orders
placed by 4P~1. To gel your free
copy. ca ll (508) 682-1000: FAX
(50S) 688-7819 : write Co ntact
East. Inc .. 335 Willo w Stree t.
North Andover ~A OI 845 .

wide handw idth on each band and
can handle maximum po wer, and
it is $ 129 plu s $6 shipping and
handling (US and Canada) . Al so
available is the DP-2, whi ch cov­
ers 40, 30, 20. 17, 15, 12.11, 10.
6, ami 2 me ters . T he OP-2 is only
65 fee l long (maxi mum width 2

New Multiband Dipole Antenna

"\I Take One of Each•••

If you 've p lay ed with the
FCC part 15 "rabbi ts" you 'll
find thai this new ATY tra ns­
m iller fro m PC Electronics will
allow much greater scope and
rel iab ili ty. T he new T X33- 1h
3J~'m band (902-928 :\lHz) 1
wall transmitter is sturdy. ac­
c ep t s v ide o from most
camcorders. ca meras or VC Rs.
and has an I I- mile snow-free
line of sight DX. A video moni­
lor jack lets you set up focu s

More Fun Than Rabbits

Dynamic Electronics Inc. an­
nounces the ir new multiband an­
tenna for HF and VHF. The DP- I

covers 80, 75 , 40, 30. 20 . 17. 15.
11, I I, 10. 6. and 1 meters . It' s
125 feet long and has a max i­
mum width of 2 feet. This X-di ­
pole clement truplcss antenna has
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Need Answers ?

It's Free!

several companies for fo rm ing
part s.

In the earl)' days of testing the
eq ui pment one technician d idn' t
want to bother se ll ing up a spe­
cia l j ig , so he just held the pan to
be fo rmed in his hand and le t
loose the magnetic btast . His
hand got a se ve re bum tha t
should have taken ut least s ix
mont hs to hea l. A few days later
it was healed, T hey tried 10 inter­
est people in the medica l field,
but got nowhere.

One o f their people got his
ankle shattered while skiing in
Xcvada. Gangrene set in so he
W;IS flown to a hospital in San
Franc isco , ....'he re they wanted to
amputate. Friends brought him
to the magne tic unit and two
days late r the gangrene was fad,
ing away. When the doctors
went to o perate the ankle had
hea led . The medica l community
refu sed to 1001.. at what they ' d
fou nd.

If you've read any o f the
hooks I' \"C recommended o n the
medica l indust ry this will not
surprise you.

n foelcc trfucat ion

fo r S1.00. These arc T 1·3/4 yellow
LEDs, water clear, 2,1 volt at 20
mA. Each prod uces 550 mcd light
level. much brighter than the diodes
specitied in the anic le. Use five
LEO,29s in series .... ith a 120-ohm
II-I\\" resistor for a far brighter light
source." ... J . Frank Brumbaugh

ConUm lt'd on page 8 7

Reader Baluch in Ohio wrote
10 say that he had taken a sbon ­
cut with the b ioclcctn fie r, lie
used IwO dimes. a 27V batte ry
[ three 9 Vs) and a microammcrer
and d id n't bother s....uchmg po ­
la rity. He j ust ta r red the current
on and o ff. l ie said that he
started losing weight imrncdi­
atcly and is now down tu his nor­
mal weight , his memory has
improved (he's 72), and he's
looking fo r some hai r 10 sian
regro wing next.

We l l. Bo b Reck gre w a ne w
head o f hai r, so who knows ?
A nd t he n rheres th at c hap
who w as struck by lig htn ing
a nd gre w ne ...... hair a nd a new
set o f tee th. FlJ

"After my article descended imo
the depths of the magazine's com,
purer S}'stCIIl, I discovered a source
of brigh ter yellow LEOs: All Elec­
tronics. Po . Box 567. Van Nuys CA
9 1-108-0567: Cal. #LED-29: four

Numbllr 85 on your FeedblfCk card

:\ Iagnt'lic lIt'a lin~?

NEUER S RY DIE
ConrilllwdJrom page 8 3

I' ve read a good dea l about
the power o f magnets to help the
body heal. I've even reviewed a
couple o f books on the subject,
and I have a good fr iend I mel at
the Global Sciences Conference
in Tampa earlie r this year who
is an expert on the subjec t. So
I wasn ' t complete ly surprised
when I got a le iter fro m a reade r
who was ac tive in the ea rly
linear accelerator days.

Il l' ex pla ined that the re ­
searchers for General Atomic,
working on the linear accelerator
for Lawrence L ivermore in
San Francisco , were surpr ised
when thei r magnet ic doughn ut­
shaped co ils coll apsed the
copper tube s the coi ls were
wound around when the ca­
pacitors were d ischa rged into
the coils. T hey didn't know
tha t nonmagnetic material s
such as copper, brass and alu­
min um co uld be fo rmed by
a high e nergy impulse mag­
ne t ic wave . Once they d isco v­
ered this they so ld units to

the fo rest of rotten law s we ' ve
allowed Congress 10 usc to steal
our money and spend it on stuff
that is ru ining what could be one
heck o f a count ry.

If you just nod and sit there ,
nothing is going to change for
the be tter. but we know from
history that it is going 10 keep
ge ll ing worse. and o ur kids arc
so poorly educated and stripped
of creat ivity and guts by our
schools that they're going to ac­
cepr whatever comes a long, the
same way you have.

Sermon o ver. Oh yes, thanks
to Wal ter Williams and Don
Feder fo r the stat ist ics I stole
fro m their columns.

Handbook on CD-ROM

UPDRTES

More Antennas

The ARRL Handbook C D

($49.95) will s implify search­
ing for informalion in thi s PC

ve rs ion l Wi ndo w s/DO S ) o f
thei r massive yea rly handbook .
It includes sounds biles to illus­

tra te various modes and ectivi­
lies. For some uses the paper
edition (S38 ) is bette r, but wuh
the C D edit io n you gel many
active programs fo r calculat ing

antennas. fee dh ncs. etc .
Gel both.

The bad issues o f QST a re
no w ava il able o n C D, from

1970 lhruugh 199-l. Each fou r­

year group costs $39.95, put ting

24 years o f the magazines into
one small CD walle t fo r you.
Ye s , Ih e y ' re w o rk i n g on

RO~li ng th e ea r l ie r issues .
What a g rea t way 10 search fo r

articles! This is like an encyclo­
pedia of amateur rad io. Yes. the

colu mns are the re too.

T he A R RI. has announced
Vo lume 5 o f the i r Antenn a

Compendium series. II includes
-I I articles and a disk I IB.\I for­
mal ) with da ta for use with an­

tenna plou iug a nd mod eli ng
programs. $20.

CST on CO!

Frank speaks
... a far, far brighter thing I do ...

This co mes from J. fran k
RJlJJlDaughcoecemmghis :-O;ovemher
'96 uncle, "A Low Current Light":

--...._..........-RadioShack.

---ANSWERS
R

If you' ve been looking for a
d ub involving rad io here' s a
new guidebook that may be j ust
what you need. especially if
your QTH is in the Southeast­
ern United Slates. The Radio
I/ob/Jy Clubs Pocket Guide lists
more than 50 cl ubs , including
ham radio clubs, scanner clubs,
C B clubs, and a rad io-rela ted
computer bullet in bo ard. Radio
hobbyi sts will fi nd cl ub ad­
d resse s , cont act phone num­
bers, meeting places and t imes,
and rad io frequencies for the
West Central Florida area.

Anyone in terested in radio
c un ge t t h is ha ndy li llie
(5-1/2 x 4- 1/4 inches) guide by
sending name , address, and two
fi rst class stamps to : RADIO
C LUB G UIDE, P.O. Box 103,
La rgo FL 33779 -0103.

Here you go! The 19Y7 cdi­
l io n o f Answers , t he ne w
HadioShack™ catalog, is ava il­
able now. Ir s 280 pages of'whar
you' ll find at more than 6.800
dealers across the country­
plus the hundreds o f products
availab le through RadioShacl
Unlimited, a special order pro­
gram that gives customers ac­
cess 10 more than 100 ,000
uni411C and hard-to- find per­
so nal elec tronics prod uct s.
pans and components. Answers
is an easy-to-read reference tool
thai helps lake the myste ry OUI
of electronics. fo r only $2.95.
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JAN 26

ORLANDO, FL The O rlando
HamCation Show and Computer
Sh ow, A R RL North Flo rid a
Convention will be held at
c entre! Florida Fairgrounds, AI.
50, 3 mi. west 011-4. Sponsored
by OARC 01Or lando. Setup Fri.
9 AM- 5 PM. Open to the public
Fri. 5 PM-9 PM , swap tables
only. Sat. 9 AM- 5 PM; Su n. 9
AM-4 PM. Largest tailgate area
in Flo rida . RV ovemne parking
$16. Advance tickets $6 , $9 at
I he gale . Free parking . Swap
lables $25fTa ilgate $15 all 3
days. Forums: NASA Asl ronaut,
Slide/Photo Exh ibil of Lightning
Storms, ARRL, AP RS Demo by
Bob Brun inga , WX Downloads,
W X Equip . lo r th e Home ,
Sho rtwave Li stening by Bob
Grove, Pub t. Monitoring Times,
Bu ild a V HF SW R Meter,
Grou nd ing lo r Li ght ning,
Antenn a Workshop , Ra d io
Test ing , OX Speaker AI
Hernan dez and Ladies '
Prog rams . Fo r Into and adv.
tickets, contact Orlando
HamCation , P.O. Box 5478 11 ,
Orlan do FL 32 8 54 . E-ma il :
kd4jqrOao/.eom. Web Pa g e
www.cycat. conlus8rs!oare.

ODENTON, MO A Post Holiday
Swapfest and Flea Markel will
be held by Ihe Mary land
Mobileers ARC 8 AM-2 PM at
The Odenton Vol. Fi re Dept .
Hall , 1425 Annapolis Rd. (Roule
175) . Free VE exams, pre-reg .
with Je rry Gavin NU3D, (410)
76 1- 1423. Talk-in on 146.205/
.805. Don ation $3 . Tables in
advance $7 (tab le an d on e
operator) . Contact Bill Ziegler
KA6TYY, 1307 Ashburton Dr.,
Millersville MD 2 1108. Te l. (410)
987- 2384 eves.

FEB 14
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DOVER, OH The Tu sco ARC
Hamtest will be held at the Ohio
Nat'!. Guard Armory, 2800 N.
wooster Ave ., slarting at 8 AM.
Serup starts at 6 AM.Admission $2
donation at the door. Tables are $8
each. For info and tables , contact
Tuseo ARC, c/o Howard Blind
KD8KF, 6288 Echo Lake Rd. NE,
New Philadelphia OH 44663.
Please bring your own extension
cords. 120 volts Is aveuebre . Send
reservation orders by Jan. 12th to
T usco ARC, clo Howard Blind
KDBKF. Talk-in on 146.730(-)

RICHMOND, VA The Richmond
AmaleurTelecommunications. Soc.
will hold "Prcsttest 97- at the
Showplace, 3000 Mechanicsville
Tpk,e. I-95, exit 75 to I~ East, then
exit 192 (At. 360 Eas1), go 1/2 mi.
on left. Hours 8:30 AM-3:3O PM.
Indoor dealers' flea market, forums.
Wheelcha ir accessible. Talk-in
146.88128.Admission $5. Dealers'
tables $35, flea market tables $15
(must RSVP by Jan. 4Ih). Contact
Craig Spain, (804) 526-9838 eves.,
or writa Richmond Frostfest '97,
P.O. Box 932. Chester VA 23831.
For general info, call (804) 739­
2269, ax!. FEST. Intemet at http://
trostfest.rars.ner.

YONKERS, NY A Giani Electronic
Flea Markel will be held by the
Metro 70Cm Network 9 AM-3 PM
at Lincoln H.S., KneeiandAve., Tel.
(914) 969-1053. Doors open 7 AM
for vendors, 9 AM for buyers. New
and used equtpm ent for CB,
amateur radio, commercial two­
way, compute rs. stereo bu ffs ,
electronics parts and kits , plus
much more, wil l be on sa le .
Donation $6, kids under 12 free .
Tl\ble semp at 7 AM. VE Exams 9
AM--11 AM. Contact Dno Suplisld
WB2SLO, (9 14) 969-1053. Talk-in
on 449.425 PL 156.7; 223.760 PL
67.0, 146.910 Hz, and 443.350
MHz PL 156.7. Ma~ reservalions to
Metro 70 CM Network, 53 Hayward
St. , Yonkers NY 10704.

JAN 19

BROADWAY, OH A Winter Ham
Aado Fair wiI be lijXlnSOfed by Itle
Union County ARC 8 AM-3 PM, on
Stale Hwy. 347three tenths ofa "'"
weslofStale FbJIe31.Free parking.
Toels $2 at the door; no advance
sales.Age 16 and under free. 8-foot
tables $10 lor futl lengltl, $5 lor hat!.
Reservation s are encouraged .
Please forward payment with an
SASE 10 Union County ARC, 0"0

Gene Moore N8YRF, 2446 1
Claibourne Rd., MarySVille OH
43040. Tel. (93n 246-5943.

exh ibito rs and f lea markel all
Indoors. Free parking . Admission
by pre-reg. is $2 each or 3 for
$5; at Ihe door, $3 each or 2 for
$5. Pre·reg. requests received
aller Jan. 8th w ill be held a t
the door. Swap ta b les $9
each fo r the f irs t two tables .
Commercial exhibilors welcome;
write lor oetene to Northwest
Missouri Winter Ham /es t, c/o
Gay len Pearson WB0 W, 12 10
Midy ett Rd .. St. Joseph MO
64506.

ST. JOSEPH, MO The Missouri
Valley ARC, Green-Hills ARC
and Ray- Clay ARC will sponsor
the 7th annual Northwest
Missouri Winter Hamfest, 9 AM­
4 PM at the Ramada Inn. The
motet Is located at 1-29 and
Frederick Ave. (exit 47 on 1-29),
and is offering special rates lor
hamlest partic ipants . Major

JAN 18

6 AM. The ev ent Is bei ng
sponsored by the Amateur Radio
Council ofArizona. Free admission,
parking $2, lailgaters $5. Talk-In
on 154.43- 146. 52 . Contact
Mark KC7BXS, (602) 931 -1204;
or Ralph weDNO, (602) 582­
8208.

CIRCLE 2s e 0f0I R£AD£R SERVICE CARD

MultiMode

•@> BayPac
= ~ : '-n"" SITOR AlB

, ······ IR ~l~

IBayPacl \ ';;'~~
- M<>deIllr .ZM WEFAX
M"ltiMmf, SYNOP
IF'C 10 r ...S ASCII
Tt l\"'nnl-.l" • . I..,; RTTY

SSTV
CW

More...

LOVELAND, CO The Northern
Colo ra do ARC will ho s t
their Winter Superfest 9 AM-3
PM al Ihe Larimer Co unty
Fairgrounds, 700 Railroad Ave.
VE Exams, commercial exhibits,
computer and radio goodies ,
more . Reserve tables from
Jeanene Gage NOYHY (970)
351-7327. For general inlo, call
(970) 352-53 04 . Tal k- In on
145.1 15(-) 100 Hz.

SPECIRL EUENTS

np-2 Packtt Ollly $49.95
DP-2M MultiModt $69.95

+ $J n",.."" HtJ...tii_,

~ be., hnle packc1l1'1Olkrn jusl gor benn! Building 011 the: lradilioo of the: OP·1
Padl~I Mo<Iem. we"" very proud lCl an_ lICe the: Bp·2 and BP·2M_~ Bp·2 is
a ne.... and irnprm-ed VCf1ion or our famous BP·I . ....hile !he SP·2M expand-; )'011'

horizons C'\'C1I funher ....ith MulliMode operation' So. ....hether )'011 h.a~ t-n
.....ai ting lCl aulomille yourCW, c.heckoul AMIOR or just copy Weather Fu • Now
i. the: time for }Oll lCl jump in andjoin in all the fun '

PHOEN IX, AZ The ThunderBird
ARC will nest tne weetreer­
West Va lley Hamfest a l
Glendale Community College ,
North l ot , 6000 W , Olive
(Dunlap & 59th Ave.), slarting at

JAN 11

1." . CaU Today! I·SDO-SHAYPAC
'9.Erlfnn,Cs limK22_9'722 (Sol ll U ' -61111 F.... 41~lIJl

_ 1lIJ Wo<IcI "klir" tb: hllp:l/'oo.....I1~

Listings are free of charge as space permits. Please send us
your Specjal Event two months in advance of the issue you
want it to appear in. For example. if you want it to appear in
the April issue. we should receive it by January 31. Provide a
clesr, concise summary of the essential details about your
Special Event.
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,

,

signal take-off) and horizontal
polarization for receiving anten­
nas (less noise ) on 160 meters.

When using the "T ime. Band.
Country" chart: Where 10 meters
is shown, also check 12 meters :
where 15 meters is show n. also
ch eck 12 mete r s; w he re 20
mete rs is s ho wn , a lso check
17 me ters ; whe re 40 me te rs
is shown, also check 30 meters.
T he ionosp here is not cons istent
u t a ll t imes a nd loc at ion s :
hence the band s shown are also
inconsistent . Fa
UPDRTES
ConfiTIuedjrom PUUf! 85

Vagi update

If a pan s list see ms a bit too
small, it j ust may be.

Here is the lisl that was omit­
ted from the October issue 's '"440
Vagi Link Ant ennas" :

JANUARY 1997
SUN MON TUE WED THU FAI SAT

1 F 2 F 3 F·P 4 P

5 P-VP 6 VP-P 7 P-F 8 F 9 F 10 F ll F

12 F 13 F,G 14G 15 G·F 16 F 17 F-P 18 P-V

19 VP-P 20 P-F 2IF 22 F 23 F 24 F"G 25 G-F

26F 27 F 28 F 29 F 30 F-G 31 G

DX toward Europe in Ihe late
afternoon and evening on Good
(G ) days until midnight. and then
toward the O rient in the early
sunrise hours . Poss ible long-path
DX in the morn ing and also short
skip most days out to a thousand
miles or more, and farther in the
evening.

20 meters

40 meters

30 meters

DX to most areas o f the world
during daylight hours. peak ing a
few hours after su nrise and again
during the early afternoon. Al­
though the band usually closes
soon after sunset, you may find
occasional o pe ning!' 10 Sou th
Americ a and A nta rc tic a u nt il
midnight . Day light short skip
from several hundred to 2,000
mi le s o r so po ssib le o n most
Good (G) or Pair (F) days.

OX tow ard Europe and Africa
in late afternoon hours, toward
S o ut h a nd Centra l A merica
around sunse t. and good open­
ings to the West and South Pa­
cif ic peaking around sunrise on
Good (0) da ys. Expect daytime
short skip to 1,000 miles. and
2,000 miles at night.

80-160 meters
3/8 ' by 3·1 rJ. " p'<IC<O 01 min
alumi num _et . loe+< (10'

Both arc exce llent bands for lIamma .......len!\be>

DX durin g hours of darkne ss, 7J8" by 2 · 1I2' p-. 0I #>in
a~num loe+< ( lor

peaking at midnight and just be- SQ..2 39 .

fore dawn. Dayt ime skip on 160 II fftI by' " _K.'""prog___ ..,.... (lor

is nonex istent . NJI on SO it can """"''''11'' PH"" ISO far)

be up to 500 mile s, and over 2 U by 3llJ" """"',, _
""'" ..... - ...., (lor2.000 miles at night. O n 160. IJI'Ir"W"IISltaPl

short ski p can reach from I.()()O.. 1 3-112" _ at ~~ toe.
WIl l> 0UlGI .,.,..., """ _

2.500 miles at nigh t. Experts pre- .....-..d (~l

fer vert ica l po larizat ion for 1 U damp (101" rnounh"ll

transmitting antennas (low-angle boom 10 "",.1> m
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10-12 meters
A few po ssible daytime F2

layer ope nings 10 Sou th and Ce n­
tral Am erica 011 the Good (G l
days.

15-17 meters

Fair OX openings on Good
(G) days between noon and sun­
set. and short-ski p openings dur­
ing the daylight hours. The bam!
dies at sunset.

weekends also. Geophysical up­
sets may be expected between
the 5th and 7th as wel l.

GMT: 00 '" " 06 06 tc ta " te te 20 22
ALASKA 20 20
ARGENTINA 20 4' ., ., 00 00 20 15 15

AUSTRALIA 20 20 ., 4' 20 20 15 15

CANAL ZONE 15 20 20 ., ., 20 20 15 15 15 15

ENGLAND 20 ., BO ., ., 20 20 20 20 20 20
HAWAII 20 20 ., ., OJ 20 15 15

INDIA 20 20 ., 20 ts
JAPAN 20 20 20 20
MEXICO 15 20 20 ., ., 20 20 15 15 15 15

PHILIPPINES 20
PUERlO AICO 15 20 ., 20 " rs rs
SOUTH AFRICA 15 20 20
U.S.S,R. e .,

EST OAST

ALASKA

ARGENTINA 20 4' 4' eo 15 15

AUSTRALIA 15 ., 20 20 20 15

CANAL ZONE 20 00 ., ., ., ., 20 20 15 15 15 20

ENGlAND
., ., ., BO 20 15 20 .,

HAWAII 15 20 ., ., ., 15 15

INOlA 15 20 20 " 20 20

JAPN< BO " 20

MEXICO 20 BO .,
" " " 20 20 te 15 15 20

PHILIPPINES 20

PUEATO RICO 20 BO ., .,
" " 20 20 15 15 15 20

SOUTH AFRICA 20 ., 15 15 20 20

U,S,S,R ., ., ., 20 20

ALASKA 15 20 .,
"

., ., ., 20

ARGENTINA 15 20 40 ., ., ., 40 15 15 15

AUSTRALIA 15 20 20 ., 00 ., 15 15 15

CANAL ZON E 20 20 ., eo " 20 15 15 15

ENGlAND BO ., 20 20

HAWAII 15 15 20 20 20 20 15

INDIA 20

JAPAN 15 20 .,
"

., ., ., 20

MEXJCO 20 20 "
.,

" 20 15 15 15

PHILIPPINES 15 20 "
., 20 20

PUERlORICO 20 20 ., ., ., 20 15 15 15

SOUTH AFRICA 20 ., ., 15 15 20

U.S.S.A.
., ., ., ., 20 20

EAST COAST BO 00 ., eo ., 20 20 20

Seasonal lows in so lar nu x
values, combined with the co n­
sistently lo w flux values (60s and
low 70s) al the end of Cycle 22
and the beginning of Cycle 23
will 110/ bring smi les to the f ,Il' CS

o f DXcrs this month. Conditions
are ex pected 10 be Fair (F) or
trending around Fair for many
days of the month, b ut t here
wi ll be [ew Good (G ) days
and mCIIlY Poor (P) or Very Poor
( V P) days... unfortunately, o n

Jim Gray Wl XU
210 Chateau Circle
PaysonAZ. 85541

PHOP RGRTI 0 III '"m·"" ·'r~""''''' ''"'



Hum"., 88 011 y our FHd~c. C8,d

BRRTER 'N ' Buy Radio Bookshop

Radio Bookshop
ORDER FORM

jI'oollC 800-:!74-7373 or 603·"'lHlO51( FAX 603-t,J24-~D. or see oro.:

Iform below for on"..ring information .

UE21011K- Ea..",' \'on Antmml It md huok by [}J.\'C lngra mK.tnn All
I f the rccocd di"rrensiuns for a full r.ulge of easy 10 bu ik! and erect "sky
wires." $9.95
WGP87034 AUAbout Cuhic-d1 Quad Antennas hy william Orrand Stuart

rwan '111e Classic" on Quad design. theory, construct ion , operation. New

feed and matching systems. New data. $13.95
TAB 3270P l 'ruct kal Antenna Ihmdl)(Mlk- 2nJ edition by Jos . Carr. T his
561}-pagc book is a uc asurc. SliU1s wi th rurdarcnuus. explains pmpagatioll

lf al l kinds.mid provides a so n ofea...y anten na projL'Cts. $29.95
R-l73.t ,\ RRL Antenna Rook. &~ and rros highly rcgaroed info on
er ma fWllJamemais. nan..missKlI1 lines. design and l"UIl,,-nK.1 K.1Il of wire!

jaJ"icnnas. 1..10.00
t"·GP87107 ADAbout Vertical Antmna'i by Wllli:un Orr. Coropetensive
fo'·cr.tge ofamacur l1.lITlJTlJnicaion\.. $13.95
iWGP87{).1:! Beam Antenna HandhlMlk. by WiUiam Orr ard Stu;U1 Cow1\1\.

' \"el)thing you need 10 krow .nXlI learn design. C'Of"t',IfUl."tm, and

:talm.$13.95
WGP87077 Slmple, Low-Cost Wire Antennas For Karlt" Amateurs by
willliam Orr and Stuart Cowan Low-co st. mult i-hand antennas: inexpensive
beams. "invisible" antennas for hams in "tough" locations. $ 13.95
AR4({l! ARRL's Antennas ~\ Techniques ror Low-Band UXin~ can he

your tickerto low·b;md success. $10.m
- - --

HEATH COMPANY is selting photo­
ccces of most Heafhkil manuals. CAy
auIhonzed sooo:e lorcopyright marulIs.
Phone: (6 16) 925-5899. 8-4 ET.........
TIRED OF IRONING? ss PCB seoee.
No $ se lup, rree sca rv llng available.
RRST PROTO. 4201 Univel"3lly Drive.
' 102, Ourl1am NC 27707. (9 19) 403­
8243. BNB5005

RF TRANSISTORS TUB ES 2SC2879.
2SC1971,2SC1972, MRF247, MRF455,
MBS719,2SCl 3Q7, 2SC2029, MRF454,
2SC3133. 4CX250B. 12006. 6KG6A,
ETC. WESTGATE, 1-800-213-4563.

BNB6000

-
Tlnl you" old ham and computer gear into cash now. Sure. you can _ I lor a
hamlesl to try and dump it. but you know you" gel a far more realistic: price If you
have it out where 100,000 aetiYe ham potentiall:luyefs can see ~ lhan the lew
tw.Jndred local hams who oome by a nea mar1lel table 0JeclI. your anc, garage.
cellar and closet shelves and get cash lor your ham and computer gear betore it's
100old to sell. You know you're not going to use il again. so why leave it for your
widOw 10 ltlrow our? That stuff isn't gening any younger!
The 73 Flea Markel, Ba rter 'n' Buy. costs you peenuta (almost)-romes 10 35cents
a word fo r ind iVidual (noncomme rcial) ads and $1,00 a word for comrreroet ads.
Don', plan on telling a long story, Use erorevarcns. cram it in. But be honest.
There are plenty of hams who love 10 fix things. so il it doesn't work, say so,
Make you r list. count the words, including your call, address and phone number,
Include a check or your Credit card number and eqnrauon. II you're placing a com­
mercial ad, include an addi tional phone number, separate from your ad.
This is a monthly magac:ine. not a daily newspaper, SO lig.Jre a COl4lIe months
before the action s tans: then be prepared. If you get 100 many calls, you priced "
klw. II you donl get many calls. 100 high.
So gel busy. Blow the WSI oft. check everything out, maIIE! sure it stil WOfts ngtlt
and maybe you can~ make a ham sure it Sbl 'M)l1<.$ ri{11t and maybe you can
help make a ham ne¥I'COI'I'let" or retired old tmerhappy with that rig you're nee USing
now. Or you rriglI get busy on your~ef and puII loge!her a list of smaI gear!

parts to send to those interested? -- 0;;;;;;;;;;;;;,.""",,,, ,~;;;Cm,,-.;n..,J
Send your ads and payment to: 73 MagazJne, Barter 'n' Buy, 70 Rt 202N.
Peterborough NH 03458 and get set fer the phOne calls. The deadline for
the March 1997 classified ad section is January 12th, 1997,

CABLE DESCRAMBLER KIT · Enjoy all WANTED: Sdlematic diagram or manual
premiumaro pay-per-viewchannels. Easy lor Dumont 1062 Oscilloscope. Also
assembly. Ofl ly $13,95. Call Johnny Boy need schematic for Knight Ocean Hop·
Distribution. HlOO·564-6707. BNB6051 per Re ceiver. Ed AA SCI , 24 W.

Armstrong c.. Brownsville TX 78521 .
(210) 542·2784 , BNB6092LARGE ASSORTMENT 01 used test

eQLJipment. Mosl inStlUmenls are priced
at 10% ol original cost or less. Request
list. Jim Stevenson. 3401 SurwtySlope
Road. Bi idJewalefNJ 08007. (908) 722·
6157, Fax: (908) 722-6391. BNB2064

~- State - Zip -
- --I

I
$1 0 minimum for credit card orders I

[lCheckiMoney Order OAMEX O MC D VISAI

Expi res I
--I

CELLULA R HACKERS PACKAGE: (3)
Hacker Bibles. (2} Videos & Program·
ming s cttware. $199.00 VI SA/M e
TELECODE (520) 726·2833 , hltp:/I
www.hackerscatalog.com BNB10248

ASTRON power supply. brand-new wI
warranly. RS20M S99, RS35M $145 ,
RSSOM $209. Call for other models.
(818)286-0118, BNB4 11

25-t- Ma,1ef'Test Chip Files. JeI'TOld.Sci­
eo ntc -Auenta. Tocom, Pioneer, Zenith .
Software & ecce. S79_95 TELECODE
(520) 726·2833. hllp:ltwww.hackers
catalog,com. BNB1024A

WANTED: w esiem Electric AudiO Equip­
ment. Amplifie rs, pre-amps . lubes ,
speakers. par1S, mixing boards. elc. 1·
800-251·M 54 BNB10SO

ass BIBLE, New Book Includes: Soft­
ware, SChemaliCS. Chip Programmer
Plans. Reviews & More! $49.95 VISA!
MC TELECODE (520) 726-2833. hl1p: I
1www.hEM:kerscatalog.com BNBl 024

BREAK THE CODE BARRIER: Psy·
cholog,sl & EXIra cess operalor has
developed an amazing hypnosIS tape
thaI allows you10 mas1er any COde speed PRINTED CIRCUIT BOARD$ 1or ama-
easlIy al'ldquickly.To order send $1495 leur recc and hobby proecrs. hhh:/l
.. $3.00 S&H 10 Ct. Hal Goodman, P.O . WWW.d .8Is.netllarctr orSASE FAR CIR·
Box 184, Eastport ME 04631 For more CUlTS 18N64O Field cr. Dundee u,
info send SASE. BNB2031 60118, (847) 836-9148. BNB50 13
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IT'S BACK! The retum olthe HW-a Hand­
000k! Second printing,ModlflCalions for1he
Heafh CAP rigs. Flrsl class mail $11. OX
add $4 lor air maii shij:ping. Mike Bryce
WB8VGE, 2225 Mayl\lwer NW.M3rSsiIon
OH 44647. BNB404

MAHLON LOOMIS, INVENTOR OF RA­
DIO: by Thomas Appleby, (Copyrighl
1967). Second printing available from
J OHAN K. V. SVA NHO LM N3RF,
SVANHOLM RESEARCH LABORATO·
RIES. P.O , Box 81. Washinglon DC
20044. Please send S25.00 donation
With S5.00 for S&H. BNB420

SUPERFAST MOR SE CODE
SUPf:REASY. StbIiminai cessene .$12.
LEARN MORSE CODE IN 1 HOUR.
~~1OChliqJe. $ 12.EloItI
520. Money back guarantee. F~ eata­
log: SASE. Bahr-T5. 150 Greenfield.
8IoomingdalefL 60108. BNB1025



AMATEUR CENTER
Proud to be "AMERICA's MOST RELIABLE AMATEUR RADIO DEALER~

Serving Amateur Radio Opcrarors Since 1937

182 Nor th Maple- P.O. Box 73 . Watertown, SD 57201

WE WANT TO
BE "YOUR"

RADIO DEALER.
Write for our

J,!pdated Used
Equipment

Listing!

YAESU High Frequency Transceivers!

Yaesu FT-600
The Yaesu FT-600 compact HF base station cinches Yaesud
Leadership position in amateur radio manufacturing. Combini t19
the straightforward . sens ible layout of a commercial radio with
the most often used features on the front panel, the FT-60d' is
comparable 10 its commercial counterpart and excels as an easy
to use base station or mobile. Features include 100 memories.
alpha-numeric display, MIL-STD 810 Rating, Omni-Glow Display

PLUS MANY MORE FINE FEATURESl

Collins
Mechanical
Filters and
EDSP spell

value!!

,,~iii;n HF operation , Featu res

Sales Order Line 1-800-927-4261
Give our
Friendly

sales staff
a Call for
all your

HAM
RADIO
Needs!

73 from All the Gang
wort Jim WBOMJY
WDOGDF Tim WDOFKC
KA0JDN Marty KB010W
KB01US Shane Technician
Receptionist lorie Bookkeeping
Apprentice!Tech Steve Shipping

Stan
Darrell
David
Jason
Sharon
Michael

Technical & Info.
(605) 886-7314

FAX (605) 886-3444
,

FAXProduct Info
(60S) 886 6914

(Internet Connections)
E-Mail -burghart@daknet.com

HOME PAGE
http://www.dakne1.com:80/ -burghartl



II
••

A full range of cellular
antennas is available: hole
mount, magnefic mount,
on-glass and base station.

MICROCEU MAG

SKA 900 1/4

SKA 901 C SGM 900

46049 VOLTA MANTOVANA -MN . ITALY . Tel. (39J 376/8015 15 . Fax (391376/801254
NORTH AMERICA OFFICE: TORONTO· CANADA . TEl. 15191650 9277 . fax 15191650 1779
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