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11Ie IC-ZlATransforms!
All lcuures run be controlled in both
theone and two piece mnfi/,'lmltion.
separation IliIlncludedl



Corner Beam Models
nand :\Iax Dim WindLd Price

2 meters 4 ft <2 sqft S145
220 MHz 4ft <l sqft 5 145
70cm 3 ft <l sqft $115
Dual 146/435 4 f( <3 sqft $165

deaf ear to its signal. A pai r of Corner­
Beams can be combined to pri vide special
radiation footprints. A CornerBea m aimed
at an area your repeater hears poorly
could improve service where incoming
signals from HTs are presently too weak.
ComerBeam makes it possible 10 increase
repeater density while reducing interfer­
ence .•

Construction : Aircraft aluminum.
Booms are square. Elements are sol­
id roo . Stainless hardware included I
for tower and mast mounting accepts
up to 1.5" d ia. mas t and may be roo
tated for vertical or horizontal polari­
zat ion. Connector is 50 -239 for
VHF. N female for UHF. Dual-Band
antenna has separate dri ven ele­
ments, both with N connec tor.

Dimensions given in table are for
reflector booms and reflector
clements.

Options: Commercial Frequency $45.
Duplexer: Add $80 for VHF/UHF

Duplexer and cabling for single coax
feed of Dualband 146/435 Corner.

Shipping: UPS ground 10 continental
USA ($11 S&H). Air Parcel Post to
HI. AK, & Posessions ($ 14 P&H ).
Canada ($ 16 P&H).
Allow 2 weeks for delivery .

I

InfoPak
$ \

I II

ComerBeam?
Big Forward Gain

Wide Backward Rejection
E xcep t iona l Bandwidth

C om pact Size
Your antenna makes all the d ifference at VHF

and UHF- It determines transmitti ng range. It sets
the limit for weak signal reception. And it decides
what interference you'll hear & create.

An omnidirectional antenna radiates uniformly
in all di rectio n. and It also hears noise and interfer­
ence from every direc tion.

A direc tional anten na not only sends your signal
where you want. it hears the signal it's pointed at,
rejecting others.

Gain really counts when you have to
reach out across large di stances to make
contact. It also lets you operate with mini­
mal po wer and cuts the interference you
infl ict o n other stations ,

Directionality is desirable in high activ­
ity locations. A clean sharp pattern with­
out sidelobes or spikes reaches past the
noise and inte rference to ge t the message
through. Wide rear rejection lets you null
out strong nearby signals to reduce inter­
ference.

Ccrncrfleam \"S. Vagi
When you want to contol your signal.

think Comerbcam. not yagi. Take a look
at what ComerBeam will do:

- IOdB gain YS . dipole
-40 d B Front-to-Back
-60 degree Half-power Beumwidth

Can You Find
theTiger'sTail?

l
If your eyes are sharp you can spot

the TigerTail '" in the photo above . It
puts extra growl into the signallrom the
Hand Transceiver it's attached to.

TigerTail'Mimproves SWR, lowers

radiation angle, and extends range.
You can use low power and save your
battery pack. but still have a big signal.

Better than an amplifier, it improves
reception too. TigerTail '" does all this
by simply slipping under your flex an­
tenna and just hanging down. It doesn't
stick up or out or get in the way. It's the
simplest way to boost your signal.



WWV RECEIVER REPEATER CONTROLLERS You get more features for your dollar with our

A fully mtcrcprocesscr-ccntrcued repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

Kit still only $1095
wIt s till only $1295 I
~."""MHz_ _ ",._
. Avallable for the SO-s.,

143--174, 213--233. 420­
. 15. 902-928 MHz bands

• FCC type accepllKl for
commercial servICe ,"150 & . 50 band's , (Request catalog fordetafla I

R139 Is The Afford-
able WeSat Revr l

....... _ Join the growing ranks of e
,. ....---$ "OI.~~ fU fsounc" amaiecrs whO get sinking NEW

...__ - irnage1l directly from the
weather satellrtest We

u$8d our 30+ years of experieooe in designing high-quakty ¥hI receivefli 10 bong
you a new enhanced version of our Iong-populal WeSat receivers. The new R' 39
is a very sensitive wideband 1m receiver optimized for amateur reception of NOAA
APT and Russ ian Meteor weather facsimile images on the 131 MHZ bane! Use
WIth any popular demodulatOf and software. Covers 1111 five popula r satellite
channels. Scanner circuit and recorder conl,olllilow you 10 automatically eearcn
lor and tape .ignals as u lefhl es pass overhead. even wtliIe away 110m home
• R139 Receiver Kit less ease _.•••.............._••. ..._•...•ou_._ou..__ __ _.$159
• R1J9 Roem er Kit with case and 12Vd,. power adapter .....__•••__ __..$181
• R139 Receiver WiredItH1ed in case with 12Vdc power ad apter _ $239

WEATHER SATELLITE RECEIVER

Also lIvai lable In rf-tight enclosures, and with data modems.

FM EXCITERS: 2W continuous duty
FCC type fJCf;epled for oom1 bands.

• TAS1: 50-54. 143·174, or 213·233MHz,
. TA451 42Q.475 MHz . ~Wlow pnr;el

E~her model: kit $99, wit $169.
• TA901 . 902 ·928 M~. (OSW DUll:
Nt1w /ow pn;&! ._ __ wf'I $199.

VHF & UHF AMPLIFIERS.
For 1m. sse . erv Output levels from
l OW 10 100W. Models sta rting a1$99.

FM RECEIVERS:
~""-t., R1DO FM RECEIVERS for . 6-54 .

\ - ,;.. 72-76, 140-115. or 216-225 MHz
...... Veryeensitive _ O.15uV ,ncep­

tlonel aelllCtivity - both crystal & ceramic if
Mers for >l00dB at t 12kHz (besl available
an\lWhe,e), nuttlltr-proof SQuek:h,
.. New low price! kit $129, wit $189.

• R451 FM RCVR, fo, 42Q.415 MHz Similar
to above Newlowpric;el kit$129. wit $189.

• R901 FM RCVR. for 902-928MHz. TripI&-
eort\/ef$ion New low prioe . $159 . wit $219.

li ""-t., R150 MONITOR RCVR for 143--164 or 216-225 MHz. 4-dlannels.
'5_ ,;.. Great for monitoring repeaters, amaleu, caRing frequencies, packet fa­
i"",· dio. com melCial two-way rad'o, politelflfe frequencies. or weather fore-
casts . Good sta rler k it, easy to assemble and align .", kil only $99 . wit $189.
• R120 AIRCRAFT RCVR (0( 110_136 MHz kit only $99, wit $219 .

REp·200T Voice Message Repeater. As above, except in<:ludes
DIgital Voice Recorder. Allows rnessase up to 20 sec , 10 be I'(lmotely rfIcorded off
tho air. Play back at use, request by DTMF command, or as a periodical VOice id.
0( both. Great ' or m aking c lub announcements t . .. .. adds only $1001

REP·200C Economy Repeater. Uses COR-8 Con!Toller (no DTMF
control or aulopatch) Features real·..oll:oIO Kit only $195. w&t $1195

REp·200N Repeater. W;tnt to use your own controller? No problem' We'll
make you a repeater with rf modules llf1ly, Kil only $695. w&1 $995

REP-200 REPEATER

X,VI' RS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TElEMETRY. ETC.

~

SELECTIVE
CALU NG
MODULE.
vereetne dtmf
conlfoller w~h 1
latchIng output
MuWS speaker
until someone
can. by sending your 4-dig~ tl code. 0,
use it WIth a long tt zero d9it to alert any.
one in club lor emergencies, Also may be
used to control autopalch or other da.
v ice. like TD-2 except only one output.

._...._..__.... ..... . kil $49, w&1 $19

DVR.1 DIGITAL VOICE RECORDER. Re­
cords up to 20 see of your voice with built­
in IT.:. or external mic:: Temlic as voice
100er for repeat_ or 101< hunt l<mlf . coo­

test callet. ,adlO
notepad. etc , EI<­
tenswe manual tells
how 10 use mU~lple

messages adapt 10
many applicahons.
......k i1 $59. w&l $99

ACCESSO",':S

~~
.- _ ,:'''~CWlD-'_

iJ.' ~ 7 ...., Eprom-. , " controlled, me.e-
. . h '"Ii tore . easy 10 buikl.

low power CMOS.
(speofv call) _. only $54 kit, $1fl wit

COR-e. COR &
RHI Voice 10
on one board.
Digital tc records
up to 20 sec­
onds of your

voice . Can tee- i:-jr,f-~iiJ
oo:l mullople id •
~ Tail ~
and IlfnlKlut !imert; , courtesy beep. SOIId­
state 'elay to key transmitter.

...... ...... ......."" ......kit $99, w&t $149

COR-3. COR, bmers. court.beep " .. k it $49
CWlO. Oiode programmable kit $59
COR-4. Complete COR and CWlO aWon
one board. CMOS logic lor low powet

oonsumption EPROM programmed:
(spee<fy call) ...... ... ki t $99. w&t $149FEATURES:

• Very low noise: C.7dB nf -ml, 0 adS uhf
• High gain: 13-2OdB (depends 00 Ireq)
• Wi de dynamic range · resist overload
• Stable: dual-gale GAS FET
'Spedf IIInmg '""'90'~,46-50 137-135, 139­
1:>2, 152· 1n.210.230. «lO-f7ll. lIlJO.ll6O "'Z

HELICAL RESONATORS

LNW·(*)
MINIATURE

PREAMP
still only $29 tit. $44 wl....&_ltd

• low.cost MOSFET (lfeamp
• Small size Only 5I8"'W . 1-SlB"L . %"H
• Nf 1.2dB vhf, 1,5dB uhf,
• SOldef terminals for coa x & pwr connect
' SpecJf,> tumng range 2~35, JS-SS, 5S-90, 90-120.
12f.J.150, ISO·2oo, 21)1).270, 4iJO.500 MHz,

You Can Win $501

LNG·(*)
still only S59
_1"1ed

RuildinAj-our own gear i.. on e of th e- most intere-sting things
you call do in aruuteur radio! Now you can win a $50 cr e-d it to­
ward alllllallltronics~ kit j U'.t b~' explaining how yo u or J our
club has used a Ifamtron ics · kit in a n intere-.tin2 or novel " a~ .

The winnin~ letters will IX" featured in fut ure- Hamtrontcs adv,
Or perhaps you've worked out a modlflcarion which you

think othcrs lII i ~ht wan t 10 know about . Or you've had a n ad­
venture invo lving a Hamtronlcs" kit that JOu think others would
enjuy, Or ha ve all idea for a new product .

Whe-n you build your ow n equipment, lr's easter for )OU to
maintain it . and )"011 ca n ma ke IhOSt' poor technica lly-chal lenged
appliance cps ..icl. willi jealous)',

It 's a nt" Ih ing to read a n article about ham satellites and au­
other to do it )oursl'lf. That's where excitement COl1ll'S in , when
yo u ha ve th e spir it of adventu re. Here's your chance to ~et other
hams Involved a nd help them sha re your fun.

Send ~our leuert..) to "Winners " . clo lIamtronics. Inc., 65
:\10111 Rd . lIi1ton ~y 1-'468·9535 or ra.. 716-392·9-120.

LOW NOISE
RECEIVER PREAMPS

Get lime & Ire­
quenev che<:ks
WIthout buying
multib<lnd hf rcvf Very sensitive and se­
lective xtal controlled superhet, dedicated
to listening to 'I'NN on 10.000 MHz,
Performance rivals the most e~pensive re-
ceivers . ._ ..•• only $59 kit $99 wit

Hetic:al resonator

~J "'..~, ...."..... . • your lnt-nnod &
nI cross-band inter-

ferenc• •
MODEL HRF_t ' I. $S9 vhf, $99 uhf.
"Spedly IU,,"ng range 136-140. 142· Iso. 15().leZ.
162-114. 213-233. 420-410

-
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NEYER SRV 0 I E

Wayne Green W2NSOI l

P riorities lill ie Of no thing to help you (If

your fami ly to grow. I' ve
A teller from a reader who used amateur radio as a way

is embroiled in a ptssing con- of learning as we ll as enter­
test with a crusty old ham tainmcnr. It got me 10 go to a
asked my advice nil how 10 tech college. then into the
handle the situation . Though Navy as an electronic tcchni-
he will probabl y ignore me, dan. where the schoo l was
being caught up in the CIlIO- superb. But l d idn ' t gel on the
lions of his windmil l lilt. I air and vegetate. I was
suggested it was time for him quickly experimenting with
to sit down quietly so me- Vl ff-s . 1\.1 )' fi rst ham contact
where and think o ver his pri- was with a 2- ll2 m walkie-
critics . With spring here . .. a talk ie l built from an art ic le in
time of awakening and Radio. T hcn I disco vered
rcncwal .c. muybe you could RTTY and helped put an
do worse than shut the shac k RTTY repeater o n top of a
door, tum orr the rig, and N YC skyscraper in 19--1-9. Thc
spend some lime thinking. nex t thing you know I was

W hat do you wa nt ({I do do ing an RlTY newsletter,
with your life ? What goa ls then a maguzinc on the sub­
have you in life ? Do yo u hun- jeer . Whcn NBRtt was in­
gcr for recognition and bon- vented I wa... one nf the first
ors" Money'! Do you have a using il in 19--1-6. And so it went
need to leave the world a with SS R in 1954, SST V in
tit tle bet ter for your hav ing I96K my own repeater in
been here" Ho w about your 1969, and so on. I' \ 'C never
childre n? They arc one of the vegetated in ham rudlo.
best investme nts you can Gi ve your life so me
make for posteri ty. unless thought and try to lake a long
you neglect them in pursuit o f range 10011: a t it. What can you
short range goals. Is yo ur accomplish with the time you
family being fed right so have left? Is being j ust an.
they' ll be able to live long, other cog in the wheel
healthy, and productive lives '! enough? Do you really want
Do yo u even know what they to spend yo ur life on petty
should he eating? How much quarrels with id iots? If so,

have you read about thut " why not get in to politics?

Sure, amateur radio is fun , In my editorials I' ve been
But so arc computer games, trying to get you to o pen your
play ing chess, going to the ho rizons. To read . learn. un-
mov ies and howling . There dcrstand the world, and help
are an almost infi nite number me move it ahead. I feel I' ve
of ways to have fun that do been successful in pursuing
4 73 Amateur Radio Today . April 1996

my goals. I've helped j ust a
litt le to bring the world cellu­
lar telephones, com puters.
and better music . Now it's
cold fusion. which will he the
greatest gift I'll ever he able
to give the world by far. Sure,
all of these things would have
happened wi thou t me, I'm
sure. But my minuscule pres­
sure has helped . No. I haven ',
goucn many honors. But J
haven't hungered for ' e m. No
"Ham orthe Year." Etc . BUll
have hel ped thousands of my
readers to have better lives.
and I don ' t think l' vc caused
anybody to have poorcr lives
fo r hav ing read my magu­

zincs or even for having
worked for me .

With the millennium com­
ing in four years. why not
take a few min utes to re-fo­
cus your life . Think about
your wife , Your kids . W hat
can you do that will make life
better for them'! How about
your business or the people
yo u work for? Whal can yo u
do or s tudy thai will help
them and you? What new
skills can you build" Are you
working at a job that is more
fun than work? So why no t'!
Is it worth your time and
effort to learn about nutrition
so you and yo ur family can
live 10 150 and he healthy
and productive every day of
your lives? Are yo u using
amateur radio as a way to
have fun whi le you are learn­
ing ? Or are yo u a veget ating

curm ud geon? Is working a
new co untry more important
than helping yo ur children to
grow'! Is that 75m net morc
important than taking your
wife out to d inner and a
movie? Or maybe planning a
surprise trip so me where for a
wee kend ?

Are you s tuck up on some
2m repea te r for li fe '? I fee l
so sorry for the no-coders
who arc nOI us ing the key \0

run and ed uca t io n they have
in the ir hand . No, not the
CW kcv, irs the kcv to• •
pucker. sa te lli tes, s low scan.
and so on. I feel surry fo r
the tho usands o r ham s liv­
ing out their remai ni ng days
on 75m nels . o r fig hti ng
pileups and queuing up for
D X li sts . Ama te ur radio
shou ld he a key to fun and
educat ion , no t an end in it­
self. Lift yo ur eyes from this
pagc and stare out the wi n­
dow. It's a big world out there
and it's in despe rate need of
help . Help y OIl could pro vide.

O ur schoo l system is aw ful
because you le t it gct that
way. Diuo o ur medical ind us­
try. And crime, drugs. and so
on. W hen people work for me
one o f the first lessons is to
cruse the whole concept of
"that's nut my job." T he had
language on our band s is your
job. The Tcchs stuck up on
2m because no one has
pushed them In upgrade is
your job.

Small business is the real
power o f America, not the
F o r 11111e 500 giant business
cartels you ' ve meekly let gel
control. With the help of
Limbaugh we' ve started flush­
ing the crap out of Congress.
hut if you re-e lect any incum­
bents YOU'fc partly responsible
for the proliferation of drugs,
c rime, the bulging bureau­
cmcy, and so on. Never Rc­
elect Anyone (NRA) is my

bumper-sucker slogan. Get
those greedy old Byrds out of
congrcs...

COllflmwd on page 25



I:I.AST R O N
~ CORPOR A T IO N

9 Autry
Irvine, CA 92718
(714) 458-72n • FAX (714) 458-0826

MODEL VS-SOM

ASTRON POWER SUPPLIES
• HEAVY Dun. HIGH QUALIn • RUGGED . REliABLE .

SPECIAL FEATURES " 'FO'.ANCE SPECIFIC' Tl OH'
• SOLIDSTATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAG
• FOlD-BACKCURRENT LIMITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 vae ! 0.05 'lol ls

"om u:teS$ive CllTent & COIIIinuous shorted 0IIlput (Internally Adjustable: 11 -15 VOe)
• CAOWBAIl OVER VOLTAGE PROTECTKlN on al l Models • RIPPlE Less than 5mv peak 10 peak (full load &

1I"1IIl8s-3A..~ as.5A. RS-4L IS-5I. low linel
• MAINTAIN REGULATION & lOW RIPPlf at low line input • All units available in 220 V/I[; input vol tage

Voltage (except for SL·l1A)
• HEAVY DUTY HEAT SINK . CHASSISMOUNT RISE
• TliREE CONDUCTOR POWER CORD except lor RS·]A
• ONEYEAR WARRANTY . MADE INU.S.A.

SL SE • LOW PROFILE POWER SUPPLY
ClllII'l Conllnuou. les · SIZlIIlI~ ShI'W'jMODEL Gray Blick Duly IA mp,1 IA mpsl H~ W· Wtl Ill;

Sl ·l1A • • 7 11 2¥t . Tlio. 9% 12
Sl·,1R • • 7 11 ",. 7 ... 12
St·l1S • • 7 11 ~·N· 9% 12
$L·l1R·RA • 7 11 4%·7 ." 13

• POWER SUPPL IES WITH BU ILT IN CtGARETT E LIGHTER RECEPTACLE
CanlinuDllS ICS' Sill UN]

MODEl ltuty IA_IISI {Allpsl H• W· f)

RS -4l 3 4 3'h · 6~ · 7'J.
RS-5L 4 5 3'h . 6'1a • 7'10

Sh'pp'"'wt llbs-l
16
31
50
60

16
31
50
60

5'10 x 19 x B'Io
5'10 x 19 x 12'h
5'10 x 19 x 12'''''
7x19x 12 'h

Sill UN]
HxW x O

5'10 x 19 x B'IO
5'10 x 19 x 12 'h
5'10 x 19 x 12'h
7x 19 x12 'h

12
35
50
55

ICS'
lAmps'

12
35
50
55

9
25
37
50

• 19" RACK MOUNT POWER SUPPLI ES
Continuous

MODEl Duty [Anlpsl
RM-12A 9
RM -35A 25
RM-5OA 37
RM-60A 50

• Sepa rate Volt and Amp MeIers
RM-12M
RM -35M
RM -5OM
RM -60MMOOEl RM-35M

RS -L SERIES

RM SER IES

RS·A SERIES
1:01011

MODEL Grav IIK k
RS-JA •
RS-<A • •
RS-'A •
RS-" • •
RS-78 • •
RS-10A • •
RS-12A • •
RS-128 •
RS-20A • •
RS-35A • •

MODE L RS-7A il!-50A •
R -70A •

Cnti.....
DIl, [A. psi

2'
3•s,

7.'
9
9
16
25
37
57

lCS'
IA.pIJ

3

•s
7
7
10
12
12
20
35

18

SIn lllt l
N x W x 0

3 xo4 '1o x5'"
31io x 6111 x s

3 ''; x 6 ''1 X 7 '1.
]'Il, x 6'11 x 9
4 x 7'1:t X 10'10
4 x 7'h x 100/.

o4 '/i x 8 x 9
4 x 7'1t x 10'"
s x s x 10'lt
s x tt xn

6 x 13'4 xl 1
6 x 13l/, x T2'.

1'1,,1",
WI. Ilh .1

•s
7
9
10
11
13
13
18

""..
13

0 1.,1"
WI. Ilh .,

Sil l liN)
Il xW xD

ee x e x s129

Cn h" l ..
DII, IA.,IIMODEL

• Switetlable vott and Amp meter
RS-'2M

• Sepa-ate volT alld Amp meters
RS·2OM 16 20 5 x 9 x 10''; 18
RS-35M 25 35 5 x 11 x 11 27
RS-SOM 37 50 6 x 13'" x 11 46
AS·roM 57 70 6 )( 1311. " 12\ 41

RS·M SERIES
,;.....;~~

i-lnterm,ttenTCommunication seo.ce {SO'II Duty Cycle 5mm. (N1 5 min. 0",

•

MODEL V5-JSM

lCS' Sin 1II I 0 1.,11'
IAlI,sJ N x W x O Wt. Ilh .]
@13,8V

12 ewx s x a 13
20 5 x9 x 10'h 20
35 5 x l 1 x 11 29
50 e e tav x u "

35 5'" x 19 x 12"., 38
50 5110 x 19 x 12'1t 50

ICS' SIII IIII '.1..11'
A_,s N x W x 0 WI. [lh.1

7 4 x 7'1:t x 10llo 10
10 o4 x 7"., x 10" 12
12 o4'1'z x 8 x 9 13
20 5 x 9 x l 01'i 18
11 2l/. 11. N X 9Y. 12

CIRCLE 16 ON READER SERVICE CARD

7
10

C.IURn..
Olt, IA_,sl

S
7.'
9

"7

Cntlnlus
Oil, [A_'ll

@13.8VOC @10VDC @5VDC
9 s 2

16 9 4
25 15 1
37 22 10

MODEL

vs- ' 2M
VS-"'"
VS-35"
VS-SDM

• Variable rack mount power supplies
VRM-35M 25 15
VRM-SOM 37 22

• seceae VOI1 and Amp Me1tr5 . 0u1pu1 Yoltlge adjuS1able from 2·15 votts . Cwrent limn adjustable from 1.5 amps
to Fuillnad

• Built in speaker c
01..

MODEL Gray Blxk
RS-7S • •
RS-1OS ••
RS-12S ••
RS-20S ••
Sl ·l1S ••

VS·M AND VRM·M SERIES

RS-S SERIES



Bed Hodgios, Rn'\'l1on SJ. J-irst
:'il,.)ffif' beckgrumd information ah.JlJI
my self I'm sixteen ycers old and
I'm a sophomore in high school. I
d on' t haw a ticket yct. but I sure
would like one.

Just a fe w tht)ughts before I !\i.IY
what I'm really writing for. I don't
have a sut\S(:riptioo teeny ham roo
magazines. AtoJt the only time I~1
t'llC is when I hal e a few e xtra dol­
lars in my pocket. I in~'ariably gel 73
because I enjoy re'k.ling your col­
umns. So much of what you say
needs to he said Tfl{YC e tten. Espc­
d ally in the December's is,'ilIC. Your
view 00 the minimnn .....age is righl
t1f1. You arc the only p.'f'SOIl thai I
know of wm's saying ttn.e thing.".
Hopefully your words 00 that sub­
jeer will sho w a few people "the
light."

What I really wanted to write
at-.. ...I concerns the i...,uc of recruit­
ing new hams. It sccrrs thai the
hohby is kl'o ing TTXTC hams than il is
replacing. lhis is son..thing thai you
are l'onccnll.u about. I've been very
interested in ham radio for five years
fK lW. Pari of the rea'i(lIl! ha ven'l got­
ten my ticl..et yel is that I haven'l
found a VE 10 giw me thc lest. Hut
that i~crIly pouto f the reason. AI first
I was Sl:arcd of the code. f d Sfil."fIl
lifOC tI)"ing to learn it. ~ukJ never suc­
ceeded . When the K 'C al1I1oul1l"Cd
the nO-l't ll\c Tcchn id' U1 lk ensc. ! de­
ciJ,.u 10 go that roote ulltil I cmld
eonqucr the l'xle. l1le tllB=r rea<;(llJ
r ve net taken~ step is my lack of a
memOl', You see. unl ike all ~
young kids and who have hams in
thcir f~unily gt Jillg all the way txK:k to
Tl'sla.. my linhcr is 1101 interested in
ha m mdio . If I do happen to get my
hl"Crl'>C and mayhc some {by a mdio ,
he·d he glad for me. bul he·s 110I 1.'0­

ing to go 1<"0 far out of hi~ .....'ll} -for

""One of the relTledies 10 m\" first
problem (the n rlcj is your- solu­
lion- ·-l iJ he- with Ule ctxle." An­
other of the rernetlics is Il. o lder,
more e.\ p..-ricnt:ed hams 10 t.tke a
gre.JIt.."f imt..'fl"" in l\.'\.mitine: new
hams. ~k~ fk.-W~'r.'i hal'; a~­
tion thai Ii Sl.~ t..'OmmuniIY e venlS. II
would take all of len mil1utl"S to ca ll

Co rrtim lCd on pagt: 15

code classes are leaching to old
slow S)'SI('l ll, so SlOp fussing

about that, YOII dan ~ need a
ell/b. "II you need is CI couple of
III." code /(/1'1' .1' and the gumption
10 dClUlI/I." lise Ihem for a [ew
hours. Tens of thousands of
hams hare III I'd Illy method GIld
:.il'ped riglu thrall!!." . so don't
COllie whining and sniveling 10
Ill/' about 11011' tile COIle is all
obstacle ... Wayne)

majority 10 form thei r o wn rad io
clubs and pursue their own
agenda. Of course. the fi rst two
th ings o n that agenda would
he to peti tion the FC C 10 e li mi­
nate the code require me nt in
amateur licenses and the other
.....o uld be 10 recognize thai the
keypounders arc t he ene my.
The ir interests are not our inter­
est s. Lest the keypounders get
upset. they should remember it
is their mandate that puts the
majori ty of amateurs in the b ack
of the bus . Us po' no-codes just
gcui n' ured o f the s mall back o f
the bus with a ll you minori ty
fo lks up in the b ig front of the
bus. Mayne its lime for a litt le
affirmative action.

You get many c lub ncwslet­
rcrs. lIow many co nd uct code
classes? I ha ve visited a fe w and
none gave code cl asse s . Theon'
hut no-code ! If code was God' s
gi ft to mankind . as asserted by
the kcypoundcrs. it seems 10 me
thai they would be falli ng all
o ver themselves to gi ve classes
an d enligh te n the po' unwashed
no-coders.

Sitting here in the hack of the
bu s. gaz ing forward 10 the
kcypoundcrs and especially 10 ­

wards those Big Daddy 20 wpm
types. l'm struck with an obser­
vation. Ho w come these people
will ta lk o n HF with fo reign no­
code a mate urs. bu t wi lt not do
the sa me for American no-code
amateurs? Ta lk ahout hogus!
I guess honest keypounde r is
an oxymoron afler all. The ma­
jori ly of materia l in 73 deals
wilh areas which are fo rbidden
10 me as a no-code amaleur,
Ihu s I would n 'l dare commenl.
lesl it o ffend my hcllers. 1" 11 give
·'Kill Your Intl."r fe rence·· <II Ieasl
10 G 's . (An, I h(/I'e so mOllY eco­
nomic opporlunities / ,lOll ~ blOW
",h ich lI'ay to tum. I could hal'e
turned Radio Flln ill/o a no ·code
rag and made bi,,; bucks. I thillk
CQ i ,~ doing Ihat. HUI Ihell Iheir
edi/or is .fIill a Teell. afler all
Ihese .\'1' /11".1'. HI/I sham/' O il you
for [alll/il/!!. the jlallle.~ of reli­
gious ill1olerallce. the code he­
ing a religious mauer. nollme of
reason. While / IhinA Ihe rode
leJI is a slllpil/ hango\·er [rom
antiquilY. / how· "0 S."1II11(IIh."
"'itll (JI1\'OIle II'ho is too la-\' 10• •
le{l l"/1 il. If IIll'y /He Illy method
almo.u (/I1YOIII' call leal"/1lO copy
13 or 20 "'pm ill a fell" ,la\'5. Or
\"011 call use Ih,' ARRL and other
syslem.~ a"d w Ae a year or .1"0 of
fru.~fmtioll allil sweal. I " 'elll
Ihat remle, so I Allo", holl' allilll
it is, Tile [el\' clllbs t1l/ll IIm'l'

Nllmt»r 6 011 YOU' FNdbM:" c.rd

From the Ham Shack

John C la r k KA2ZP~1 . Many
hams with cataracts o r whatno t
will a ppreciate your al most total
conversion 10 Ro ma n type an d
the lead ing. Good job on the
January issue. Wish you many
ads in ·96. (Tests have alwavs
JhoWIl that serij-stvle (\l'e (sll~·h
as Time,{-Romall ) are much
eClJ'ier 10 r/'{ld Ihl/II salls-,wrif
type. Ami Ihal increases IIIl'
cO/ll/JrehellSioll and rerellliOll of
tile IIIaierial. BUI artists, " 'ho are
ullcona m ed ""ilh type readahil­
ity, pref er tile II/ore beQ/dijll l
Slll1 s-.w!rif type (sl/ch a.~

lIelret im ). Anyll'{ly, glad you
appro!'e. NoU', if 11'1' C{lll only gl'l
011 1' photo scans to look beller!
Olle 1II0re Ihing. I'll IIm'e to
IJ'rite uhO/It Ihis. bUI accoreling
10 Dr. Wallach. who is a Nobel
1I0/ll illee, Cataracls (Ire IlU rely d

mi/lual deficiency lli.~eaJ('. If
yOIl gel Ihe millerals YOI/r body
II l'eds yOll I' 1'.1'1'.\' will do j llsI fin e.
'''I1\'ne '

magazine, spec ifica lly on the
"Tahle of Content s" page. :-';0 . I
d id Nor read that part about "The
merest g lance Not me -
no way will I e nter a contract
like that ! lI a , Ha . Ha ! Serio usly,
it is good III see the perky, humor
shown therei n . Maybe thut
means a positive. energet ic
hunch around the editors" desks.
I hope thaI is the case.

G ive the arti cl e by W610J a
··G'· rating , It brings hack so me
of the thin gs I thi nk arc impor­
tant 10 , but mis sing from. our
hohby. Na mely. showing people
how 10 achieve good, positi ve
results by hands-on e xperience
with easy. s imple techniq ues. In
m y humble o pinio n. that is a
g rea t art icl e . See if you can fi nd
more li ke it for futu re issues , I
for o ne , will read 'e m a ll ,
(Thallhf And congratulations
011 OIlly being wrong 5"i- of the
time, Wanle )

LETTERS

~la rion Kitchens K4GOI\:. I
do enjoy your editorials. A nd I
agree with ahout 95lk of your Arthur Ha rris K C6Wl-J. It
ideas. thoughts, commenls . As a appears to me Ihat you arc o ve r-
p ro fess io nal work ing for your looking an e xce llent business
govern me nt . I lise many of the opportunity. As you d ose dOI,','n
same techniques you do when H/Illio Flln yo u sho uld start a
trying to get peopk 10 use Iheir ne w mag'lzine ca lled No Code .
brains! It is Mlmt"times a rea l In f.le l you should close down 73
challenge. sad 10 say. Anyway. also, s ince the numhers indicale
don· t lei up -I..CC'P on keeping on. Ihat 73 il. ai med al a mi norily au-
There was a del ightfu l c ha nge in d icn ce . The new magazllle
the February bsue of the would e nco urage the no-code
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Klaus Wolte.- ~8l"X"'"

Wayne. .....hat's this noise I read
in your editorial about a motor/
generator perpetual motion ma­
chine? 1doubt there is any magic
in vol ved. I have not looked at
the parent but will poke a guess.
You mentioned that this lIIotorl
ge nc rarer cl aims an in put po.....er
o f 19.55 wall s 10 run as a motor
and thai the generator puts out
62.1 6 wails. I'm sure it can. hut
I' ll be t you it l",III ' , do it at the
same time! I hl' l the electric ve­
hicle (scooter) you rode was
powered by a hillier)' whenever
it requi red energy 10 accele rate.
chug up a hill. or maintain
speed . When it is lime 10 slo w
down or come to a MOp. the mo­
tor con troller dumped that en ­
ergy by running the motor as a
generator and recharging the
battery. This is noth ing new in
EV circles and is commonly
used . It's called regenerative
bra ki ng. A net e xcess of e nergy
however cannot he produced by
suc h a syste m. T he high de nsity
magnet Takahashi developed.
amo ng other th ings. loan make
for sma ller mcnor/gcncrators. A
problem with rege nerative sys­
tems is thai it is pmsih le 10 de ­
magnetize the magn ets in tbc
moto r if o ne tries 10 gener.lte too
m uc h power while run nin g it as
a ge nerator, These ma!!.net s see m
10 he more immu ne to this when
I consider Ihe generator UUlput!
molor input ral in . I enjoy your
editorial s . Kee p it up~ (Klaus,
I'm ,mSllicioll .~ of any claimed
orer- lIl/il\' del 'ices, .\'0 I' ll be
w(/I chill!? 10 SI'I' where the catch
is. Willi Ihe cold fi u ioll effect
nOli" ,~eemi/lgly comin.,: fmlll Ihe
trOllJmlllmion ofefemellts l";lh in
Ille mewl la/ljce rmher Ihan
~t'flJ-/l(,ill1 elll'rgy o r lilly other
OI'er-llllil\' S.H/t'lIIS, il seem.~ 01/
jin"er glVl/ lld. Wa rne)
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How's Your FIST?

impressed that they decided to become ham
radio operators. Within two years Robert ob­
tained his Advanced Class license, his 16­
year old son Frank got his Extra Class ticket
(AD4RD) , his 14-year old son James got his
Advanced Class ticket (KE4PQH). and his
wife Janice got her no-code Tech ticket
(KD4ZIX). Have any other museum stations
won us converts? No reports 01 SUCh, so pre­
sumably nol. TNX Clark Evans WMDLL for
the news.

What a place to blow a fuse

FIST organizes highand lowspeed nets on a
weekly schedule,providesQSLBureauservices
and there's even a number you can call to "Dial­
A-Sked" so you can make that first CW contact
less nerve-racking. The organization was
lounded in England in 1987 and has a North
American branch. If you're a newbie 10 CW or
have been polllding brass lor Iooger than you
can remember it just might behoove you to get
in touch with Nancy WZ8C, the NorthAm8;;,;an
Representative of FISTS. She can be reached
at: PO Box 47, Hadley MI 4844Q-0047, (e-mail
73631.3654@compuserve.com).

German cosmonautThomas Reiter DF4TRI
DPOMIR, aboard the Mir orbital complex, re­
ports thai a power supply used for some of
the spacecraft 's ham radio equipment failed
on NewYear's Eve. The remaining older power
supply is onlycapable ofpowering the oldk:om
2-meter transceiver and one 1200-baud TNC.
The digital voice module also has failed, so
there will be no more automatic voice record­
ings in the near future. Reiter reports all four
fuses in the two connected transceivers have
blown and only two spare fuses remain. Last
month, Reiter used the digital voice recorder,
builtbyThomas Kieselbach DL2MDEtobroad­
castholiday messages. The primary transmit­
ting frequency is 145.800 MHz. Recently, the
cosmonauts on Mir unpacked new amateur
radio equipment delivered by rocket, includ­
ing a 70-cm FM transceiver and 9600-baud
packet gear. Reiter was philosophical. "Well,
at least we can be reached and still can talk
with the world," he said in a message to Dave
Larsen N6JLH.

TNX W1AW bulletin ARLSOOl

Just got your Novice orTech-Plus and want
10 give CW a try? (Afterall, you didputall those
hours into code tapes and they say the best
way to build up speed lor that General is on
the air.) Check out FISTS CW Club. Our Tech
Editor Nl VXW aftera very long CW QSO with
Ken Coughlin KF8RG was sent a QSL and an
application to FISTS. The CW club is the mem­
bership organization of the Intemational Morse
Preservation Society. a club dedicated to keep­
ing CW alive,weft and IlXl on the amateur bands.
VVhiIe Mcrse may not be everya"l8'S Cl.4' of tea.
FISTS is dedicated to helping Morse be a
pleasuJable experience fo< Ihose 00""" to try •

•

Robert and Janice Miller and their two
sons, Frank and James, visited the Museum
of Science and Industry in Tampa FL about
two years ago. Everett Hale KA4IZQ showed
them what ham radio was all about at
KE4ZRS, the museum amateur radio station.
The Mille rs , f rom La Belle FL, were so

"Real popular rig in its day." (Yeah. there
were whole HF nets on the repair and mainte­
nance probtems.)

TNX to Dave W9GR and all the others that
contributed to this post.

Tampa Museum Pays Off!

' tt worked last time I used it." (And if it still
worked I'd still be using it.)

"I'll help you carry it to Ihe car." (1"11do any­
thing to unload this boat anchor.)

"This is the rig of my dreams. I really wanted
one of these as a kid, but now (snuffle) I've
got to lei it go.~ (As I've gotten older, I've
learned what a hunka junk it is.}

/. ~.ll.m) .'\il)) ro
l%fJ 1995

•

CONGRATljCATioN"S~
e­.......... ................... ... ..... ... ..... _ /

[

•

"I just aligned it." (All the slugs on the
transformers are now snugged down tight)

With Dayton and a host of smaller harnlesls
coming up this spring we thought it might be a
good idea to brush up your vocabulary so that
you understand what those well-meaning
hams on the otherside of the flea market table
are saying. Here is a translation guide that we
pulled off a USENET amateur radio news
group.

"This rigpuisout a BIG signal!~ (The rig ftat ­
tops and distorts so badly, your signal will be
atleast 50 kHz wide!)

"This rig will bring back the feelings and at­
mosphere of vintage ham gear." (The bypass
capacitors to the AC line put enough voltage
on the chassis to give you a shock in the lips
through the microphone, and it smokes so
much when you tum it on thai you'll probably
start coughing and wheezing.)

"The transmitter is outstanding: (It doesn't
receive]

FleaSpeak 101

Another Milestone

Larry NBGZW and JoAnn Brauneller of Ohio celebrated their 35th wedding anniversary Oc­
tober 22, 1995. Adding to the festivities was Keith Berning KC0WL, who presented his par­
ents-in-law with a commemorative copy of 73s 35th Anniversary issue. Congratulations from
all of us to this ham family! (Photo by Keith Berning KCOWL.)
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Explore The World of Quorum Wefax

Wefax Explorer
Integrated Wefax I APT Receiver and Scan

Converter with Qfax software .

$695.00 complete
shipping and taxes not included

The Best Price / Performance. Period!
ConSU1Jct a Wefax I APT reception system from individual component receivers, scan converters and image processing software
and you' ll spend more money for fewer featu res, poorer performance, no au tomation and a jungle of wires . With the Wcfax
Explorer. s imply connect an antenna and a few mouse clicks later YOU'fc receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and t.he extensive experience of t.he leading Wefax hardware manutacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

• Integrated Satellite vi.'iibility pre­
diction with automatic capture for
up to 8 satellites sim ultaneously

• Automatic time and ephemeris
stamping f or navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AU. modes, P/~ clocking

QFAX Fea tu res
• GOES / Meteosa/ We/ax Reception

• NOAA I Meteor APT Reception

• HF Nafax Reception

• Dual RFportsfor geosync and polar
reception under software control

• Integrated preamp and down con­
verier power inserters

• 50 user definable configurations

• Sof tware controlled receiver with 2
UH F, I O VHF memories and scan

• On board audio amplifier and
speaker with software controlled vol­
ume, squelch and mute

• Automatic Unattended Animation
works continuously

• 8 bit data for up to 256 gray levels

• View at up to 1280 x 1024256 color

• Use TIFF, GIF or r CXfJeformatr
and convert to 8MP, JPEG, ErS
and binary

• Contrast, Brtgluness. 3D effect,
Sharpen, Smooth, Noise, Histo­
granu and other imageprocfising

• Ephemeris based NOAA APT navi­
gation with geo-political and Las­
Lon overlays

• N OAA Tools show satellite path,
Lat-Lon ofcursor, distance and
bearing to reference point

• Automatic Temperature Calibration

• Color Palettes and NOAA. curves

Quorum Communications, Inc. FAX (214 ) 915·112711
H3114 Esters Blvd.· Suite H511- l rvf nu. Texas 751163 (214 ) 915·1125(, BBS (2 14) 915·11346
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440 Super J-Pole Antenna
Here 's a great club project!

Marty Gammel KAONAN
1703 Hewitt Avenue West

51. Paul MN 55104·11 28

Fig, J, Const ruction details.
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"They have almost 6 dB ofomnidirectional gain, and don 'I
have that crummy lobe shooting up toward passing aircraft that

a well-known commercial antenna suffers."

6 " pieces 10 keep them parallel during
the soldering process. Measure the dis­
tance between these at the top and bot­
10m of the 6" section to make sure that
they are equall y spaced . Thi s is the tun­
ing section of the antenna. Be gene rous
with the flux: it helps clean the surfaces.
as well as hel ping so lder n ow with less
o vcrhearing and discoloring of the cop­
per tubing. Any excess flu x can be
cleaned up using a rag and solvent after
the soldering is complete.

Install the 12" wood dowel insulator
between the upper and lo wer vert ical
sections. Form the 1- 1/8" by 2- 1/4"
piece of sheet metal to make a heat
shield to avoid burning the dowel. Next.
drill a 3116" hole about 1/8" in from the
uppe r end of the lower section of the
half-inch copper tubing and dowel, and
do the same wi th one end uf the upper
vert ical section of the copper tubing and
the dowel. Bend the 3116" tubing to form
a very tall "U" shape and insert the ends
into the holes you have j ust dr illed.

You can start soldering at either the el ­
bow or the threaded fitti ng, heati ng the
copper ahead of the torch by allowing
the angle o f the flame to preheat the ne xt
joint. Solder all the lower joints and the
" U" matching section first. All ow these
10 coo l before yo u solder on the end
caps. After the copper has completely
cooled. clean the nux: o ff all the solder
joints using sol vent and a rag or paper
to wel . T hen, with a clean rag and sol­
vern. comple tely clean the enti re an­
tcnna. Once the solven t has evaporated,
spray at least two coats o f an exter ior
clear finish on all the surfaces of the an ­
tenna 10 keep it looking new,

Apply caulking or silicone to thedowel in~

sularor and \\TJ.J'l this area with electrician's
1<IpC. It won' t hun 10 apply a coal of the exte­
rior finish 10 further sealthis area.

thinner or acetone and a rag, and do it in
a well ventilated area. You don't want to
inhale any of that stuff!

Lay all the half-inch coppe r sectio ns
out and apply flux to each piece to be
soldered. 1 usc a paste flux and apply it
to the tubing , giving a twi st as I as­
semble each piece to the next one to
spread the nux around the whole joint. lt
he lps to set a weigh t across the 19" and

Building the antenna

First. clean the area ... of the tubing that
will be soldered . Usc a scrubbing pad
or fine emery paper to ge t good. long
lasting solder joints. s ince clean mating
surfaces arc very important. Clean the
3/ 16" tubing at this time, too. Clean all
the copper wit h a solvent such as lacque r

J-Pole Fittings Detail

o <iD ,...File hole smooth@ to accept band clamp
o 0

50-239
Fitting

o ..0 -E--0rill ing@ ' Det ail

o 0

cast metal
floor flange

I I

1/ 2 " Base plate

I love J-polc antennas for the VHf and
UHF bands. They have almost 6 dB of
omnidi rectional gai n, and do n't ha ve
that crummy lobe shooting up toward
passing aircraft thai a well -known com­
mercial antenna suffers . They consist of
a vert ical quarter-wave antenna. with a
half-wave mounted above it to provide
gain by concentrating the rad iation in a
naITOW verticallobe.

W
hy pay commercial prices for
a UHF antenna you can build
at a fraction of the cost?

Here's a great antenna you can build for
less than $7 (a t current prices). Even bet­
ter, once you have all the materials in
hand. it should slip together in less than
an hour. Then you can brag that you
"made it yourself!"





Tuning the antenna

Clamp the base plate to a stepladder or
a rail ing away from close objects. Be
sure your SW R bridge is capable of
measuring at 450 MHz. Usi ng low
power, start by measuring SWR er the
top, middle, and bottom o f the band. T he
2- 112" feed point height above the cross­
bar sho uld be very close. Mo ve the feed
point by sliding both clamps only 1/ 16"
up or down, Try to find your best 5W R
on the repeater inpu t pan of the band, if
that is where you plan to use the an­
tenna . Using this design you should have
an SWR be low 1.5 over the band .

Now we' re ready to work o n the
coax feeder. T he two ho se clamps will
be c lamped 10 the pipes abo ut 2· 1/2"
above the bo tto m crossbar. O ne will be
scre wed to the SO·239 flange and the
other to the cente r connection, via the
short pi ece of #16 wi re . You 'll prob­
ably have to drill a speci al hole to
screw the 50· 239 flan ge to the hose
cl amp. Now strip abo ut 3/8" o f the in ­
sulatio n from o ne end of the stranded
#16 wire. Solder o ne end 10 the cente r
hole of the SO-239 an d the other to the
clamp on the long vert ical section of
the antenna.

Photo A . The completed 440 Super j pole.

Note

Tighten the feed point clamps, apply a
coat of silicone to the back of the 50­
239 , and then spray a coat of exterior
fini sh on the tuned feed point to seal out
the weather. Tape the feed po int connec­
tion 10 the coax, and also tape the
feedline to your mast every two or three
feet to make a neat, long-lasting,
troubl e-free install ation.

Parts List
Type M 1/2" copper tubing, cut to

the fo llowing lengths:
19" (1 )
12" ( I)
6" (I)

1"3/4" (2)
13" of 3/ 16" coppe r tubing
I 112" coppe r elbo w fitting
I In" copper "T ' fin ing
2 1/2" copper end caps
I 1/2" copper threaded fitting
12" length of 1/2" birch dowel (for

insulati on)
1 SO-239 fitting
1 short. piece of # 16 stranded wi re
2 5/ 16" x 7/8" stai nless steel

hose clamps
I 112" cast metal floor flange
Spray-on exterior clear fin ish
Plumber' s tubing culler
Electric drill and bits, 3132" and 3116"
Propane torch, solder and paste flux
Screwdriver
Electrical tape
Sol vent an d scrubbi ng pad (or steel

wool or emery paper)
Cau lking or s ilicone
1-1/8" x 2-1/4" sheet metal soldering

shield
Dri ll press, small file (both optiona l)

, 1 1/8" insu lating section

"

"

1- - 12" vertical section

A__l /2 ' copper end cap

"51 /4" out--IC =

13' piece of copper
tubing (matching section)

•

1 3/4" space between
these elements

1/2 " copper end cap /

Fig. 1. l -pote fi ttings detail.
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" 19" vertical section

" feed point is 2 1/2" above
this crossbar (see text for details)

If you want even more gain you can
add two more vert ical half-wave sec­
tions, along with a hori zon tal matching
section fo r each o f them, using more
birch dowel insula ting sections . Place
each matching section 1200 from the
section below it (otherwise you may dis­
tort the omnidirectional rad iation pa t­
tern). T his gave me three vertical
ha lf-wave sections above the typical J­
pole design of a vertical half wave
driven by the quarter-wave tuning sec­
tio n below it. Fiel d strength tests showed
that there was a 50% increase by addi ng
the two vertical sections.

If you have any questions just send a
#10 SASE to my home address above. Fa



2WAY RADIO
SERVICE
MONITOR

SPEECH
SCRAMBLER

COU-3.1he wcrl1s rntl5l po'JpIAif
btr~ Senooel """'110< for
shops big Of 1li'oii. the COU·3
dellven _alICe<! taPll)olil~

lor I fanta51 OC: p'ice-and ou'
ne" leaS4 program allcMs you to 0"f<Il a COI.l·3 lor leu IlIan
$3,00 I day. FealuJ1llI ' llIreet lilt'll keyboard M1h P"'9,alnlTlo1llle
memory • Audio & \la1\Sll'011,er frequency counw • LEDlw '¥apll
~ern;lI' _ display ' 0.1,10 000 uV~ 1iM1s '
High """" senstMy. Ies$ lhIn 5 IOV ' 100 utzlO 99U 995
MHz · eor.r...ous~0IMl~' TranIIIlil PliledO, l¥l
10 tOO 'AIlS ' e TS-.... ....... . I .-.d ............1!MiM.
COt.f.32 Way Radio SerVce Monoilor .•..•••.•••• S299S.00

PACKET RADIO

FOXHUNT HEADQUARTERS,

STEREO FM
TRANSMITTER

Two.- versions al1! ""ailabll tor !he Com,lOdole 54 (P·64Al or lhe lBM·pc (p·IBM), EIIya..
sembly NO TUNING' IncUIeS FREE disle loIl..a,e , PC Boa'll and Full Oocumenu.tion Kt Iorm
,.,, __•.. __ , $SIl.95 p·IllM .SSg.VS CASE CPl< , _ $1U5

locole hil:lden or ....,i<rKlwn Irtnsmilll!f1 " $I The l'QlhOuilll dlrectoon
irderWl ee::tS lei !he ....., speaker ~' OdIllY ,;!<io receM<-.
AM or FM from 1101Hz 10 I GHz Thl anteMl II pelr of diOole
III '."' ...... is 1llIIled ..... fie,.. _ ~ a A
0- 01 LEOs~ 10u..LtI: or RigII. The F<::\Id'Guncl ill idelllO ...
_ I .............. . IQU -.10"-' go IIhMd. I buill.... Till
swikfl senses ..., lr.!rlsmIIeCI RF ..., swiICllb IIsef~ aI cifcuI .,...

IQU .... . doesIl'l gel irtY1 easief \han thiS! We~ .. parIS e-xeeplfa I lew IeeI all/2 inch
PVC pipe a\'lilable It any hardwa' e slore fa a doIIa, or IWO Add our matehong case $(!I lor a
COI'J'l)IetI fiol lshed '-WIt. Be lhe one w~h tre answe~, wn those uansm~ter tronlS and lrack down
Ita;ejI~. )'Ci!1 do I al_ l"¥ l'Q1<hOI".n'l
AllI:I_ ..... lO yrNl d.tb __ by trmng l ~_ l'iri l'Q~ isa craft s=eepilll lhe
...... buI many- clbI ...~~ 011 tha adion ...... 1I'i!y _ Ihee~ or _ 10
dMik:CJ I'leO' _ ~ _ . We l1li _ 01 __ dIvicluI ..., sr-ky 6 9'_110 IN
td. 01 dnIgrWIg III Psy 10 Iluild _ .... ,.el higNJ cepablt l'Q,.,.... IIan1ft1il1ef. ,,~

""'OlIOCo!SSO' w .... his boIh preset ard~~_ dwIcll!flSli:s tIof<ing
I"U 10~ 5fII fht doIfa.«y IIvel !rorII 'begmer" 10 "\row"-#! The S¥o-<. FHT-I . • o;rysIaI
conrft)llOO n the 2 meier blind (cryslaltor 146~ ilckJdedl WJIh I power IMpIt 015 ",aIlS Itral"
ad)lISlablo by IheconlmUe,.1'ht transrMler " programmed 10 10 in CW or add 0I.f 'o'O<:e oplion.
I"U rully want 10 lIl9""'ale lroo 1tOOPS · "" hII, you c.nl Md mo'· Join Ille M . lII! rid 01 t!lOSe
5Iufly old """""91ft piI;:r'Q ,...., a lD>:tIunt'
OF·l 1'011'0'"'''«:10' ..... 1oC __..SS9.VS COF Ma~ case SoelIorOl'·l _..$14.95
Ft!T·l SIyf...Fo_~kiI.$1 21.VS FteQ.1 Vooce IOOJIlion_~.·$2I.95
UHf HNvy~ ...cal mat;hrlg case Ntb' FH T·1 ._~.__....__._.... ....$2I.i5

QRP AMPLIFIER

f or a slid< link! QRP boost. UM one of
me 20 Wan amplif ie rs. Needs only
112·2 wins of drive lor lu ll OUlput.
line.. , lor SSa. AM Of CW opera!""".
powe< MOSFEH lot higll eH...:iency
Ind multIsta ge low pan I,lla. for.
c lean SH;!"a!. Bullt· ;n TlR relay lor
lulOmalH: s witch Ing. runs on 12-' 5
VDC at 2-4 amps. Add our matd1'"Q
case SClIor a complete statlDl"l look.
Your choice of bw>ds .••. .••••_•.•.549.95
Spedy barld: (QAM P·20. 30. 40. 80)

COAMP Matching case 5..1...... $14.95

FANTASTIC
FM TRANSCEIVERS

TIl- .

. 2 MTR & 220 BOOSTER AMPS

SX-20 20 METER SSB/CW TRANSCEIVER

•-
•

.---

'2 Mele,.
· 223 MHz
· 440 MHz
· 6 Mel. ..

ORDER NOW 1-800 4 HOBBY KITS

Rarruy bteal<s Ole price banie< on FM rigs! The FX is ideal lor 5hack,
portable ormollile. The Mde rrequeney <;overage I nd prllll rtlfW1'lable
repealllr spl~s makes !roo FX the perfect ng lor Amale"". CAP or MAAS
apphcat,o"s. Padleteers real ly appreciale the ded ocated packel port.
"TAUE·FM" signal and am:.st J\slanI fIR switc:lling. High speod ~et?
.. .No problem. Twelve "lOGe progrlrrone<l chlnnels. 5W RF oulpu!.
~ <l&aI ""' ,..""...., _ and pr--. EASY"" ~wtIJ Il"'I'
_ lor I used fore9'l"" 'M'len you ~ have _ -'ME w.cE.
(by ,oullor less. Comes """.pete less case ...., sPeaAer ....... oee­
01.0" mak:hng caM III'Id IInotI tel lor lhal pro i0oi<-

FX·50 k~ (6 MeIers) $149.95 FX·146 k~ (2 Me!"rsJ............... ..•......... .•. ..•.S149.95
FX·223 krt I I 1/4 Mete rs) ,, $149.95 FX·440 k ~ 1314 Me le rs) ,.S169.96
CFX matehonll case sel..•............. 529.95 FXM·1. ICOMIYaes u atyle speaker mike 529.95

f'0III11y. a h~ 1IO anywhere rig \Ilal puIS tha
fun back into ham radio, How abo<ll tha DDS
s ynthesize, tIl ailunos In 10 Hz s tept ",ith
U CeptiOd I Uy low noise 10. wllk s,g" ll
........ ,. Dr. '-' Iboul tha~ -..ntlic CW
kt,...- ihli hal I digitIl 'lidoul 01 JOUr CW
S(IMCl.~ 10 wall RF outpuIlNh only
11r./S bt/ofr I 100 _ rig') can t. ......,.,
_ lor ORPqltf_. lrdIdId ... fie
5X-20 is !he JIand _ with ha""1 UP/OOWN
buttons lor remote Iu"ng clltle rig .....1lI~ng
_ orbiUlg_ or boating, Avatlabko irl Doth lully
NWrtie<l1ll'ld fun 10 build killQrm. youl fnd
I'IIlI'le 5X·20.. becxInle yOU'IavoriIIl riG,
SX·20 20 meter SS8CW TranSOlf\l'e'l".

IuIy -ed, 1lSa~rrarty ~ _._ _ _ _ _ S429.1l5
SX·20 20 meter Transc IM!r Kill Forrn _ _ _ _ S3C9.1l5
Oplional CW Audio Filter SXCWN WT _ $49.95 KiI , $39.1l5

Aehye Ihl ,adio pas r ..llh a crystal sel Ii' e your
gn ndlatl10r 0011. USOf, goo", ... Galena .crysu.land
cel'i'rllis):...... se.eral dfterenf Iypes 01 raoos are buoIt.
lfIcIuding Sllnda'" AI.I broa iXlI!. shorl..a..e al'lCl
I ..en WW Illod .ole style. To compa'e mode rn
SefIliconduetor 6ele<:lors . we include I diode for
~. No ....... . " ~ed and _ even QIive
anleMi ill" s . Aa dlO or free. gel I! now beforl
CIinIon lues iI'
CS· ' Crysta l set kit , " ,S19.VS

WO,ld·, smallest FM .. i" less mike
Small., Irliin a SlI\j ur cube · If'iCklding
batte ,y Ind m,k•. Two sels 01 SMT
patI& II4lPIied in cese I"U "I dI.rns"Term:""'" pick~ (pi'IllqIlt 5 IT)
iI/'Id _ ""II' d 300 t . We indldI
\Ile bIllery (w-=rt llyIel, tIedtet _
a i'ld "'en a tun,"'J looI! Be a James
Bond and leam 5MTtoo!
FM·S MICro m<kl krt. , ,$19.95

Aun your 0WI'l Stereo FM "do s tal'on!
T ra nsm~s a sta ble s ignal in Ihe 88·108
I.IHz FI.I broa dces l band up 10 1 mil" .
Detailed marva! p<oUi<leS~ infO on
FCC regs. li'ltetW\l ideas I nd range to
e"PtCl- '--'est design Ie<a_ q .... tlIe
linl level ' " p uIS. pre 'lmphuis I""
crystal controlled subeamer. COo . iKtS to
a ny CD 0' la pe pla yer. m,ke mix", or
reee. I"d~ tree tuning 1001 too! For I
prQ kook add our mald'ling case set willi
on--board whop a n\ef"il'la
fU.l llA Stereo '""smilter kl _ $34.95
CFM case.......'" "'" set ." .... ,... S14.ilS

MICRO-MIKE

AIRCRAFT RECEIVER

CW KEVER
Sind p"rlecl CWo l.Iic,oproce n Qr keyer tliMes 4 prOllr"mm.b1e
...... 'lOOies d up 10 26 _ eac:tI. IImOic keyir>g. dol--dasl> ""hlOl", .
..--'"" iftIm:HO WPIoI. W1o"'- ....,.-.g II> '"Y ng
endlulr RFt pr-oot EAJ'lOI,I "_ y kef'PI me up 10 looyNtS -
)'Cif'l go ...... betont IIW key' Irdudes _-in kIucl'I~s or I.e
'fOIl" 0Ml. eesy asumbly end meIdwog _ Nt .....1IlJII 1or a nice
11lI1ion tooII,
CW·700 l.Iicm keyel k~ ,....$69 ,95 MK Matcrong case foe!... . , 514.95
CW·70C1'NT Assembled CW·700andcase .,.•..,., " $11iU 5

-

ACTIVE ANTENNA

FilS leo m.
YUS<I. AlirIco,
Aims.,. i nd
Ridio 5l\ack
r9s' l.ODUlg b­
a hindy l'tHe
spea~er·mil<e to
complimen l
yOlll FX l' lnS'
ee....' or eeer
ICOU style

__..J lland'I'lelkte1
- Tilt Aimsey

su.1 SllIIkeI'"""*e ill I bI&ty. I"s~ I 112"
""" by 2 1/2 inefles h9l""" has a hVody~
on Ihe back so you cen H sily clip ~ 10 YOU'
lapel or shirt, Its small ,nterna l s peaker ,sn'!
going 10 break any eardryms bill is very ceer
iI/'Id l\ts plenty d pop 10 t. I>6afd IOtlen worn.
n.U _ a jIct on lit mae SIO I"U
pUg I ill. rou ..~ fie 1M d .....
iId IrOlIl JOIII radio. Fu .. Rldoo $l'IecIl.
ICOU. V-. ""'"'0 ard~ ftgs.
SM-1 M",t-&>eaker mille.

Fully assembled, ,$24.95

Miniature
SPEAKER·MIKE

SHORTWAVE
RECEIVER DR. NI-CAD CONDITIONER/FAST CHARGER

.....~
...., _ "'lie

F_ _ ._011' f\II capIIJ'ft II-. workl
_ jusl. 12" art.etWIll' Ctro I'llOIiYe '"Y 2
I.IHz po nto n I rom 4·11 I.IH z . True
supe rtlel. hIS smoolh varaetor luning.
"GC. AF ga in control. plenty 01 spea ker
yolume a nd ru ns on a 9V blUery .
Fesonating Scout. school or club project.
Pr(M(les floutS 01 tun IOf eve" tne mosl
serious OX" . For the cer, conaider our
ShO"w.... conye "". Two s W'lehible
barIds r", ).22 MHz '1rIQi!l1. each 1 MHz
~bIt on )'OUf ell' radIO cNiI. AOd
some itIerest 1O)'OUf drIYe ho'ne'
Shortwave receivm k~. SA 1., ,, $29.95
Shoft..ave corwe rte r k~ . SCI $21.95
Mald'long cese set tor SAl. CSR ., $1495
Matching CI1I set for SCI. esc ..,$14.95

2M
POWER AMP

Easy 10 build power amp hn 8 l'rnt$
po.- oM>. lW in . tfoN 0lA, 'ZN ... 16W
1M. SW • lor ¥:IN out. .s-.e amp as
/eabsed in many IIam maguine iII1de$.
~ltwI!Ill . parIS. In.s case and T·,-
pA·I. 4(JoN pwI amp kil......,....,... $34.95
TA- I. AF !lensed T·A re"y kil... ..$14.95

MINI KITS
Rtmsey etme$ a eompIete ...... at 10. COSl
easy lei build. easy II> use Iuri:IonII IlI!s f\II
cafl be used a lone Of as buikl,ng blOCk$ in
lar~ more c~x designs 1.I... .f<ils irdude
audio amp s . lone ceccoers. VOX s wilche s .
t_ r$, a""'l0 alarms . no'SIHTlakfrs and even
s/'locU>g kill' Call lor0I.f tree call1ogue'

0uIt spe<do9 bi9 tu:I<s b' '...........,...~ podII.. tejlMnlle and "'" If 'yW' baJIenes
lor PII" c.apaary. AOvanoed orcuiWy hal opImIlI<I~ bllore CftIrge to tIrrwIlite
mehOy eeeet end 10 COIod1lor. b;IIRnI$ IN1 have been eared lor .. the PiISl, Oo.oct
tfIat~ bo'tf9 battery 10 lUI cIIIrge .. less ,.., ., trour"'jU$l 15 iTWUleS fa sornII types.
And. chtrlJl mo<.le $Cp.M!<'!leS ev«y last bit d ene<gy OlIO etCh cf'll tor the absoIuIe mosl
capac:oty. Sw,teIl-mo<.le ' egulator corwolS constant c\'x,enl ChalQl "'* betno mORi\ortd by a
neoa~'" delta·V ' 15lem thl t cuts oft till taS! charge It ltie exact point aI fu( charge-b~tter>es
ere c:narvec. rooI cooIlef:I' ChtrgeS NiCadS orNiM" packs trom 2 10 10 eels leasily eJq)llncled)
ando.nert~ LCl IO10~. Runs on ' 210 ISV!lC , OuItc:oolong yrNI bIi~.
buying _ pecQ.w-.g hoin tor rectrarve. geT a Dr. N,.call1OIky' ,1,...... ", If'O'M!y
SI"'"'Il llilbm or.nd IIId IKIl!d _ CiISI .a ..... pa. 10: l;Uders: Idd _ rnMchir'IJ
easoe set Itt i st'lally .......
ON·1 Dr, Ni-Cad condl!ionerlfaSl d\t'9'" kL _ S49.95
CON Match iflg Clse set , ~ .... ..... .............. ............ ..............•~ ~ .•.... 514.95
DN·1 WT FUlly assembled Dr. Ni·Ca d WIIh cese , $89.i5
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The Hentenna
An easy construction project and a chance to experiment:

L. Scott Hall KAODAQ
3001 8 SI. N.

Saint Cloud MN 56303
LSCottH @aol.com

(

1/2 wave

L---t1- --' -' -

the bottom to connect the feed . This
starting poi nt turned out to be 100 high .
Measuring with the least possible po wer
output the SW R was 3 :1. Loweri ng the
feed point one inch at a time was te­
dious. I went to three-inch steps. then
two-inch steps, and finall y one-inch
steps . To make it a 1. 1: I SWR, I lowered
the feed po int 21 inches from where I' d
started. I' d been way off. T he fina l SWR
curve was so flat I had to check it twice .
At 28.0 MHz it had an SWR of 1.2: I. at
29 .0 MHz it was 1.5:1, with the trough
at 28.4 MHz and a I: I SWR, perfect for
the Nov ice band .

Going back 10 the UHF test model and
lowering the feed po int to the r ight spo t,
I found the performance the same. If the
UHF model worked the same, could it
be hoped that the 10 meter prototype
wo uld he a wire wonder?

Wouldn' t you know it? T he band was
dead. Sure, there arc openings e ven dur
ing sunspot lows. hut I couldn' t find
many after buil ding the antenna . I did
make ..orne contacts: that says some
thing for thi s antenna (gouu study those
propagation pred ic tions a little more
closely). So rry, not e no ugh on-the -air rc
pon s for this one to make any solid con
el usions. In general. this antenna IS

broadbanded with a low SWR. It' s direc
rive enough III e liminate some QRM if
turned by some means.

used a I" x 2" live and a half feet long. For
the other two only I " x J"s were used.

After soldering the loop together and
attaching the top and bottom cross­
pieces, I measured out 67 112" up from

8 01h articles made reference to a skel­
cion slot antenna 10 describe how this
o ne works , but to me, it loo ked like a
misshapen qu ad wi th a really fat tuning
stub. The feed was placed one six th of a
wave up from the bottom. making the
top loop. start ing from the feed point.
o ne wave long and the bottom loop two­
thirds o f a wave in length.

To start with I made a UHF model for
TV. Using I-t-gauge solid copper wi re
was easy ; no supports were needed ex­
cept the upright, a length of scrap wood
( I" x I"). My cho ice fo r a UHF T V sta­
tion was one o f the weaker ones. I didn ' t
want to overpower the antenna and get
poor read ings. If it pulled in a weak sta­
tion the lobes sho uld be more pro­
no unced (and they were) . This UHF
design performed better than I had
hoped. Picture quality was equal to a nat
four-bay commercial UHF antenna, but
the hemcnna had narrow lobes (bi-di rcc­
tiona l). I could n't twist it m uch left or
righ t before losing the signal. T ilting it
forward or backward also lost the signal.
It seemed directional with some gain,
bu t without a boom. Could it work this
well o n 10 meters? I' d have a wi nner o n
my hands if it d id .

Constructing the 10 meter he ntenna
was a little different. All three horizontal
members had to be supported to hold up
the I-t-gauge wire. Por the top crossbar I

"Construction is so easy there's no excuse for not having a
hentenna around."

tall. skinny-looking quad (total wire
loop le ngth is 1-113 waves, Pig.I ). ex­
cept it's not fed at the bo ttom or side, but
from the inside. Exactly where on the in­
side? Ncar the bottom. but not too ncar.

1/2 wave
4.28F=

r 116wave
7

1

- ,-

Fig . J. TIlt' basic design of the hentenna is a
simple win ' 1001'. II~' half fI 11 '(1\"(' high (//1(1 II

si:nh of a 11"(1I 'e whit' .
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D
on' t you j ust hate it when an­
tenna articles tel l you ho w great
the antenna is and then leave out

some important piece of information?
T his happened with the hentcnna. I' ve
only seen two articles on it. one in QST
(Feb. "82) and the other in Antenna-X
(May ' 89). Thcy roth described its his­
lory and wonderful performance. but
gave only the vaguest ind ication where
the feed point should be. I had clipped
both articles and filed them away. bUI it
kept nagging at me. Well. I had to fi nd
out if it's as good as reported and where
the feed sho uld he connected .

The basic design of the hcntenna is a
simple wire loop. It's half a wave high
and a si xth of a wuvc wide . making a



- Packet Radio ­
Portable & Affordable!

(818) 447·4565 M-Th Sam-5:30pm pst Visa. Me, UPS COD

P.C. ELECTRONICS T~(W'ORGl
2522 Paxson lane Arcadia CA 91007 Maryann IWB6YSS)

GETTHEATVBUG
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Transceiver
Only $499
Made in USA
Value + Quality
from over 30years
in ATV.•.W60RG

Snow free line of sight OX is 90 mnes . assuming
14 dBd antennas at both ends. 10 Wans in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the corrcosite video and audio into the front
phono jacks. Add 70Cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

Te70-IO has adjustable RF out (1 to tOw p.e.p.) and
sync stretcher to properly match RF Concepts 4·110 or Mi­
rage DIDtON·ATV amps for 100 Watts p.e.p. Specify
439.25,434.0.427.25 or 426.25 MHz, 2nd xtal add $20.
Hot GaAsfei downamverter varicap tunes whole 420450
MHz band to your TV d'l3. 7.5x7.5x2.r aluminum box.

Transmitters sokt only to licensed amateurs, lor legal purposes,
verified in the latest Callbook or send copy of new license.
Hams. call for our complete 10 pg. ATV catalog
Eve hi ouneedfor400 900or1 200 MHzATV.

* No Exter na l Power

... VHF, UHr, HJo' nOM I

* A.sscmbled & T ested

* S mart Dognt Time r

'*" Perfect For Portable

* S imple Installation

CIRCLE 269 ON REAOER SERVICE CARO

400 Dai ly Lane
P.O. Box S110 1·800·8BAYPAC

Gran!S Paos. OR ~1.8(lO. 822- IHZ2~
97527 ~ (503) 474-6700~

Model DP-I
Packet Modem
Mad\' ill U.s.A.

~

lBaYPacl.'
1lIoII.1 aP-1

l :u.r",,,:r"
Ti:~":d

Whl'ther you're an experienced packeteer or a newcomer wantIDg to
explore packet fur the first lime, this is what you've been waiting fur!
Thanks to a breakthrough in dieital signal processing, WI' have
developed a tiny. full-featured, pack.:t modem at an unprecedented

low price. The DayPac Model DP-I tra llSforms your PC-compatihle
computer i nto a powerful Pukel TNC,
capable of 51Jpporting sophi sticated features
like digipeating, file transfers , and remote
terminal access. NOW is the time for YOU
to JOI nthe PACKET REVOlUfIONl

LETTERS
Conttnuedjrom page 6

the newspaper and tell them the dale and place of
the ncxl ham club meeting. Also, almost every
high school has clubs. Find a teacher 10 :l'JX.XlSOr a
tarn ratio club. eM' gd. permission 10 talk 10 the
computft eM' AN club at the scbool. Be will ing 10
spend time with prospective hams, and talk with
their parents abrut the hobby. In recruiting new
hams try 10 shake off the myths of ham radio such
as the code obstacle and imagined expense. Point
(J,t( the high IeChncOOgy of the hobby such as
packet radio, SSlV. and circuit building. IfjlN a
few hams in every city decided 10 recnnr~ new
ham in 1996, amateur radio would get the Il:OIed
bobbyists and you would have a better chance of
saving your precious frequencies.

One olher suggestion. Public and high
school l ibraries suffer from a dearth of current
books on technology, electronics, ham radio,
CIC. While looking for info on hamming, if I
could find books, they'd be twenty to thirty
years old . It's hard for me to believe the A RRL
wouldn't have some son of deal where a club
could buy certain books for local libraries.
(Ben, wh~n I got imeressed in amaieur radio I
first turned to my school library, where I found
QST and Radio. In looking over tM 73 sub­
scription records I see very few school libraries
subscribing. You or your club could help at­
tract 'he youngsters MIt' so desperately need by
prrwiding gift subscriptions to 73 fo r your IOCtd
schooland town libraries.Wa)'n~) Fa

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Watbneter
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
section, direct reading a-scare
meter protected by a shock-proof
housing. Ouick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability. fleXibility
and adaptability with a two year
warranty.
Contact us lor your nearest
authorized Coaxial Dynamics
representative or distributor in
our WOfki.wide sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL
FAX: 216·267·3142 See Us At Dayton - Booths 401 & 402

Service and Dependability...A Part of Every Product

C1RCt.£ 186 ON REAOER SERVICE CARO
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Hentenna measurements

TablE' J. Hentenna measurements for 2. 6 and 10 meters.

"The hentenna is a great VHF project to add a little gain for
portable operations or a simple base antenna for simplex or

repeater work as well as the 10 meter Novice band."

40
degrees

80
degrees

Vertical
Hatf power
Diagram

9' 1/8"

2'1116 "

3' 10-1/4"

null

Feed point

1/

80
degrees

35
degrees

l' 1"

5'6"

Hortzontal
Hatf Power
o;agrnm

40
,Al-.ec.roes

""~U"

antenna outside and hun g it from the
eaves. It hung down to withi n two feet
of the ground and two fee t away from
the house . Same lousy SW R. What
with yard work and winter coming this
one would ha ve to wait for another
season.

The he ntenna is a great VHF project
to add a little gain for portable opera­
tions or a simple base ante nna for si m­
plex or repeater work as well as the 10
meter Novice band . Construction is so
easy there 's no ex cuse for not having
one around.

These are all wire, temporary antennas
for experimenting. For outdoor, penna­
nenr antennas you ' ll have 10 use more
durable materials. I had to leave some­
thing for you 10 figure out for yourself,
didn 't I? FZJ

Fig, 2, Hemmna radiation pattern.

2'11-1/4"

1/6 wave

3'3"

8'10"

16' 6"

1/2 wave

2m

6m

10m

Band

Performance on the air is surprisi ng.
Most radiation is horizon tal when held
upright, with some vertical polarization.
a combination that makes for a good
general-purpose antenna. Some gain is
evident, as much as a three clement yagi
maybe . Repeater reception IS better
when the hentenna is tipped sideways,
but not too much.

Tipping the he nten na sideways gave
me an idea . If I made a 15 meter
he ntenna it wo uld fi t (t ipped horizon­
tall y) in the att ic. Well , I made it right

there in the att ic and the SWR was way
too high. Thinking that it was the stray
capac itance fro m rooting na ils and
assorted metal valleys I moved the

right and le ft brought more off ce nter
readings. 800 one way and 400 the other,
the di fference being wh ich side the
shield is connected to. The largest null b>
on the side the shie ld is connec ted to ,
1000 from half power point to half
power point. On the cen ter conductor
side, the null is 200 wide. All this would
even OUI, I guess, with the use of a balun
or balanced feed as described in both
reference articles (they both used a ba­
zooka feed). I didn't use any matching
feed system m my experiments so I
could find the 50-ohm feed point with ­
out added hardware, and it makes
construc tion easy.

Performance

145.000 MHz it was 1.2: I and then I A : I
at 147.000 MHz. Is that broadbanded
enough for you?

I tha nked Hank for his help and went
home to play twist and c hart . The
UHF-TV model had such sharp lobes I
thought I'd chart the radiation pattern
of the 2 meter hentenna. By finding a
signal source and then twisting the an ­
tenna unt il the signal strength meter
read down three dB (the half power
point , Fig. 2) 1 could chart (roughly)
the radi ation pattern . The strongest
signals were received when the
hentenn a was held straight up and the
face of the an tenna hel d at a 900 ang le
from the signal source. Tilting the
hentenna forward. and then back, gave
an estimate of the forward radiation
angle . It came out une ven; 350 forward
or 40 0 hack brought the sig nal stre ngth
meier to the hal f power po int. Twisting
16 73 Amateur Radio Today · April 1996

Sacrificing another wire for another
band, I grabbed the handie-talkic and
headed for the calculator: I'd make a 2
meter version with the ratios from the 10
meter hentcnna.

I was sick of converting decimals 10

English measurements, so metric was
the rule of the day (and it was a lot
easier). Rewriting the little program to
come out in meters was easy; it was just
replacing one formula. After doing the
calculations and construction in metric
it'Il be tough to go hack to English mea­
surements. I wonder if the local hard­
ware super-store has a 20 meter tape
measure? (Ha!)

Construction of the 2 meter ben tenna
is similar to the UHF model, however,
the 2 meter model needed a top cross­
piece to support the weight of the wire .
Staples held the crosspiece to the upright
and the coax. 10 the mast. I don 't have a
VHF SWR meter, hut Hank Koch
NF0 H does and that weekend he was
working on the local repeater. Hank was
happy to help out and we charted a few
SWR points.

Setting the handle-talkie to 146.000
~1Hz we read the SWR as 1.3: I. "Hey,
you could use it just like that." Hank
said. "Let's try down the hand ." Next at



73 Review
Number 11 on your FHdbaclt. u'"

Do yOll trust your microwave oven?

The TriField Meter

"It's reassuring to know Pm not getting cooked along with my
dinner!"

Michael Jay Geier KB1UM
c/o 73 Magazine
70 Route 202 North
Peterborough NH 03458

This has to be one of the must un­
usual prod ucts I' ve ever reviewed.

Tbc TriFicld meter is intended 10 measure
magnetic. electric and radio (electromag­
netic ) fields. in order (0 hel p you avoid un­
necessary exposure (0 these controversial
emissions. The unit employs separate sen­
sors for magnetic and electric fields. and it
comes with a treatise that discusses the

probable effects of the various kinds of
fields and how the human body responds
to them.

The meter itself has three calibrated
scales. One reads magnetic fields in the 0
to 100 milligauss range. and also reads
electric fields when tbe unit is sel la detect
them. The second scale reads much

smaller magnetic fields. in the 0 to 3
milligauss range, while the last one reads
radio and microwave emissions in the
range of 0.1 to I milliwatt per square centi­
meter ;

The magnetic and electric field settings
arc freq uency-weighted from 30 to 500 HI.
and arc calibrated at 60 Hz. The readings
increase with frequency. So. a 2-milligau!;S
field at 60 Hz will read ''2'' on the meter,
but a 2-milligauss field at 120 Hz will read
·'4:' This is intentional. because, according
to the instructions, the currents induced in
the body are proportional to field strength
multiplied by frequency. Essentially, that
makes the meter an indicator of induced
body currents. rather than a field strength
measurement device.

The choice of 60 Hf. as the reference
point was made, of COUfSC, bec ause it's our
powcrli ne frequency. The unit's sensitivity

increases linearly with freq uency until
about 500 Hz, and then it stays roughly
level (+ 2()';f) up to I kHz. After that, it
gradually reduces to zero at about 100
kHI , although there is some residual scnsi­
tivity up to about J{Xl MH/.. Overall accu­
racy is specified at ± 209(, for magnetic
fields. and ± 3<Yk for electric fields, RMS
at 60 Hz.

Using it

The meter is housed in a plain plastic
box, and is powered by a 9-voll battery,
which is supposed to last about 30 hours.
Changing the battery requires unscrewing
the back of the box.

A rotary knob lets you select the live
ranges and a battery lest range, which is a
handy feature. Although the internal posi­
tions of the various sensors are described
in the instructions, there's no mention of

them on the unit itself. The electric field
sensor is at the top of the unit, and the
three magnetic sensors arc on the front. be­
low the meter. Operation is as simple as
selecting the kind of field you want to sec
and moving the meter around ncar the
field 's generator.

TIle results can be surprising. My laptop
shows significant magnetic fields around
the hard drive and the power supply for the
backlight, as I would expect. II also shows
noticeable e lectric fields in from of the dis­
play, no doubt from the backlight clement
itself. No measurable radio fields arc de­
tccted, probably because they' re at too
high a frequency for the TriField meier to
have much sensitivity to them.

My desktop computer monitor shows
strong magnetic fields ncar the face of the
CRT. but they fade away rapidly. While
electromagnetic ncar fields become

weaker in accordance with the inverse
square law (the strength of the field is in­
versely proportional to the square of the
distance), magnetic near fields follow the
inverse cube law (they're inversely pro­
portional to the cube uf the distance). mak­
ing them become much weaker for a given
distance.

Using the radio setting around thc seal
of my microwave oven door shows a very
low leakage rate: I guess my oven's in
good condition. It's reassuri ng to know

I' m not getting cooked along with my
dinner !

Is it for lOU?

This device isn't meant as an antenna
field strength meter! Its non-linear inter­
pretation is clearly geared toward telling
you what the received fi elds might be do­
ing to your body based on induced cur­
rents. If you don 't know the frequency of
the received fields. there's no way to dcrcr­

mine whether the actual field strength is.
say, 9 milligauss at '60 H,. or 2 milli gauss

at 250 Hz. So. for normal. home usc, the
meter is best used as a relative-strength
guide to sources of significant emissions.
rather than as a method of obtaining actual
field strength measurements.

The included paper is wel l-written and
fairly derai led, hut it is important to note
that no conclusive evidence of harmful ef­
fects of low-level fields exists. In fact, the
li terature gocs so far as to slate "some
readings in the high (red) zone may ulti­
mately prove not to pose a health risk." In

ColUiru.«-'ti on page 19
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The Big Loopy Skywire
Cheap and simple. with a bodacious signal.

De an F ra z ie r NH6XK
9 4·567 Kua ie 51.

Mililani Town HI 96789

W
he n the Loop Skywirc is
me ntioned, most amateurs
immed iately think of acres of

property with no antenna height restric­
tions. But such conclusions are miscon­
ceptions when it comes to putting up a Big
Loopy, and generating the " Rig Signal."
For the Big Loopy a full-wave loop in the
horizontal plane, the area needed. and the
best height. are all pretty much dictated by
the frequency of the lowest amateur band
on which operation is desired .

Loop size depends on fr equency

For 80 meters. you need 100513.75
MHz = 268 feet of wire which would be
268/4 = 67 feet o n a side if the antenna is
square ; hut a Big Loopy on 10 meters
wo uld require HX)5128A MHz = 35.4
feet o f wire. That is, 8.85 feet on a
square side. and it might as well be hung
vertically as a true quad loop. However,
there is a po int where a vertical loop be­
comes imprac tically large to erect: a ver­
tical loop for 40 meters would he 10051
7.15/4 = 35 feet per side, o ut of the ques­
tion tor most amateurs. Rut since the ra­
diation from a full-we..:e loop is not all
perpendicular to the plane o f the loop, a
large loop strung ho rizontally does
work.

My experience. and that of others who
have put up a full-wave loop for 80
meters. is that the loo p radiation goes up
at high angles. which is great lor propa­
gation out to about 1. 100 miles and mul ­
tiples of this distance . Upon reflections,
the signal comes down "hard : ' The very
firs t night I tried the Big Lcopy, I man­
aged to com mu nicate with the radio op­
crate r on an oi l tanker in the Caribbean
(5.500 miles di stant from my QTH in
Hawaii) on SO meters. Altho ugh 1 was
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runni ng 400 watts I was told that my
signal was obnoxiously lo ud.

The Dig Loopy

My Big Loop)' measures 285 feet
aro und. and it is not at all ro und
or square. but as seen from above, has
the out line o f a neck tie (see rig. 1).

95 feet

Roof 01 House

103 feet

Fig. 1. W )"OUl deta ils ofme Big Loop,\".

Although the Handbooks recomme nd
272 fee t for the loo p on 80- 10 me ters, I
chose this length of wire based on the
following calculations :

1005/285 = 3.526 MH/.

and multiples of this frequency are

7.053. 10.579. 14.105 . 17.632.2 1.1 58.
24.684 , and 28.2 11 MH/.

whieh multiples more or less match my
preferred regions o f operation on the HF
bands. Had a 272-foot len gth been cho­
sen, all frequencies fo r lowest SWR
g iven above (for a length of 285 feet)
wo uld he shifted higher h)' a factor o f

285/27 2 = J.(}t8

e.g ., 7.053 M Hz would have been 7.39
MHz. 01/1 of band. Also. the bands lo r
whic h 285 feet of w ire will no t q uite he
on resonance (for .....hich there would he
some rcacumcc ). arc handled b)' a
simple Inductance/Capaci tance (UC)
tuner, or "Match box." at thc shack.

o Tree

:
35 feet

- -- O Tree

30 feet

,,
6 Tree

The Big Loopy is fed wit h 52 ohm
coax. as the ICed po int impedance is be­
tween 50 and 100 o hms. Air RF choke
baluns arc used at both the feed point
end and at the shack, to help suppress
any RF currents induced on the outer
braid of the coax (unbalanced feed line)
from the loop rad iat ion. A I: I balun at
the feed point could he used. And an
open ladder-l ine feed sys tem wou ld
probably he best. but up to 700 ..vans. on
all bands through 80 meters, I have not
experienced RF.

The feed point is 30 feet up. at the rear
end of the house. 70 feet from the shack.
The elongated , hut not q uite fo lded. di­
pole outl ine or the Rig Loopy is 40 feet
off the ground at its highest poin t. and
the low po int is 25 feet high. The long
ax is orientation is cast-west.
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to 3 dB gain o ver a d ipole. at least on 80
me ters, I'm still ahead. Ami on -to
meters, where a full wave 80 meter loop
is 2 waves, the Big Loopy has 2x3 = 6 ­
1.5 = +4.5 dBd, calculated on the co nser­
vative side, or 3x3 = 9 - 1.5 = +7.5 d Bd if
one is optimistic. Necessarily, doubling
the wire, e.g., doubling the number of
full wa ves o n the wire at a g ive n fre­
quency, adds about 3 dB o f signal
st rength. On 20 meters, where the Big
Loopy is four full waves. then at worst.
the gain is 4 x3 = 12 - 1.5 = + 10.5 dBd.
No wonder I am told by hams on the
main land that the Big Loopy produces
the "Bodacious Signal."

Furthermore. the Big Loopy is ha rd to
beat when used o n 40 and 80 meters, in­
ter-island. I run 10--20 watts. and usually
am 59 or " in the red" on the o uter isl ands
(Kauai. Maui, Hawaii ).

So if you are fortunate enough to have
a bit of area, put up a Big Loopy, even if
you can only manage 7 1 feel o f wire o r
so, about 17 to 18 feel o n a side , for 20
me ters. This will give you 2 waves on 10
meters, and 1- 1/2 on 15 me ters; the 12
and 17 me ter bands being tunable via an
ATU o r matchbox. Don't wo rry if your
an tenna is not exactly sq uare or leve l or
very high. Just put one up and give it a
try. You 'll put o ut some signal wh ich wi ll
go somewhere, and you might be picas­
antly surprised. And then you can enjoy
thc fun of tilting a side or an end o f Big
Loopy to put a lo be where you wa nt. Or
you might try loading two sides with
about 360 ohms o f inductive reactance to
create a "Big Baby Loopy" to achieve
mo re gain in a desired direction (sec 73
Amateur Radio Today, November 1992;
" Baby Loopy") . m

increase the unit' s cost [0 make it possible
to measure them.

If you' re worried about what your gad­
gets ' fi elds might be doing to you, the
TriField meter will help you find the bes t
placement for your devices and yourself
so that you can minimize your exposure.
The price is very reasonable for what it
does. II's an interesting and unique prod­
uct. It's avai lable from Alphalab. Inc.,
1280 South Third Wesl. Salt Lake City ur
84 101. For additional information co ntact
David at 503-543~6545 . fa

The TriField MeIer
ConlinuedJrorn 1)Clg(' 17

other words, you an: free to interpre t and
" 'oIT)' a.s you please.

It is important to note that the magnet ic
field sensors capture only AC ficlds--you
can't use this thing to see how far your
speaker magnet' s field ex tends. It is pos­
sible to measure steady-state magnetic
fi elds. but it requires a more sophisticated
type of mcasurement dev ice called a mag­
netometer, which the Trifield meier does
not contain . As health stud ies do not
currently indict steady-state fields.
Alphalab apparently saw no reason to

As Fig . I shows. one end o f the wire
of the Loopy is connected to the coax
center conductor, wh ile the other end re­
turns to the feed point braid . The corners
arc attached to thei r respective tic-down
points with nylon line. The wire is #12
A.W.G PVC covered solid copper. No te
that the east end o f Big Loopy is triangu­
lar, sloping down, and buried in the for­
est behind the fence o f the property line.

Theoretical co ns iderations suggest
tha t nowhere in the loop should the wire
double bac k on itself: you should try
to keep all com ers or "turning points"
less than or eq ual to 900 so you do n' t
suffer from signal cancellation. For the
strongest s ignal. you want to make the
loo p as "open" (covering us much area)
as possible. The facts that the loop is
neither circular nor square. and is not
very high , all result in so me increased
angle of radi ation and reduction in sig­
nal strength , but these effects arc not as
bad as one might guess. The ideal loop
would, of course. be ci rcular. With 285
feet taken as the circumference o f a
circ le, this wou ld result in a 285/1t =
90.72 foot diame ter ci rcle of 45.35-foot
radius, which gives an area o f (45 .35)2 x
rr = 6464 square feet. A square loop in
comparison wou ld have sides 285/4 =
71.25 feet. or an area of (71. 25)2= 5077
square feel. The ratio of areas is a mea­
sure of radiated signal strength: 5077/
6464 = 0.785; dB = 10 log (0.785 = - I
dB. The sq uare loop wou ld he "down" in
signal stre ngth from that of a circle's by
about I d B. As confi gu red, my Big
I..oopy suffers abo ut 1.5 dB compared to
the rad iation fro m a circular loop o f the
same Icngth wire. However, when yo u
consider that a full -wave loop sho ws 2
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Easy to Build 10m Beam
The Sun-spots are coming. The Sun-spots are coming.

Adam J . Felde N6CJU
1627 E. Ave. 0 -1 2

Palmdale CA 93550

T
hiS antenna uses four half-wave
dipoles whose clements are all
cut to the same length. The di­

po les are moun ted on the boom in pig­
gyback fashion. one above the other.
The four dipoles arc numbered for
idcmiflcauon:

Dipole # 1 is at the front o f the
boom.

Dipole #2 is at the rear.
Dipole #3 is above dipole # I.
Dipole #4 is above dipole #2.
The dipole clements arc in a hori ­

zontal plane with the earth . This cle­
ment arrange ment allows the use of a
quarter-wavelength boo m. and makes
it possible to use a quarter-wavele ngth
of air space time- the distan ce be­
tween the two se ts o f d ipoles-on a n
alternate time share basis .

The design freque ncy is 28.700
MHz. Dipoles #1 and #2 arc a se t. and
dipoles #3 and #4 are a set. Half-inch
tubing is used for the dipole c leme nts .
wh ich arc insulated from each other
and the boom. The two se ts of dipoles
arc separated from each other (e lectri­
cally ) by a quarter-wa velength of RG ­
8U coax de lay line . This causes the
dipole sets to foll ow each other by
a l) ()0 delay. For example , dipo les # 1
a nd #3 fire in sequence. and dipoles #2
and #4 immediately follow. a lso in

seq uence . making o ne complete cycle
of all fou r di po les. The close spacing
between the clements has no ill effect
on pe rfo rma nce. Assuming the init iat­
ing signal from the trunsmincr to he a

posit ive-going waveform. dipole # 1
will be the fi rst to radiate . followed by
#3. whose signal phase has gone ncgu­
tivc . along with #2, both of wh ich are
1800 for that instant. And. since

dipole #3 is at the same place on the
room as dipole #1. d ipole #2 will lag
dipole #3 hy 90" (the distance between
dipoles #3 a nd #2 ). This will cause a
cardioid (heart-shaped) waveform to
be radiated from d ipoles #1 and #2 . In
ot her words. di poles # I a nd #4 radiate
a posit ive-going wave. and dipoles #3
and #2 rad iate a negati ve-goi ng wave.
Sec Fig. I.

r llOio A . The elements urr supparted by Ihe PVC plastic three .way " T " of la wn sprinkler pipe to make till ··II. ..

20 73 Amateur Radio Today • Apri l 1996



MnREMCE lEVEl. q.as
..-__lFg3lI.

Clib-alXnI in <13m I'1d
dB"'" are prtMded

SPAN COI'1ro1s !he """" c1 1he
spe<:I\'Ilm belng dlSPiay«j an:j

_ally 5e'ieCIS 0PIJII>Jm_ ...
Rf tIPlJT iCQlIlIS scr- tI bt
ubsei 08d lnlm ... "'... 2M'Ir tI

~ 1I'Iarl 10ll0"'"

TUNHG adJ.ISII fie cert1l/I" Irequerq at !I'll
....alyzer so /hal $il}nill! ol interest appe¥ at the
ter1Ie< ol lhe dospIayand It\eIr fieQLJlIrocy 1$ read
M (Itl the LCD,

VAR SPANr\ldIJC@1l1111W1llrt1ol
....~~dISplaye(lb

doser S9"III'' ''-.,
....¥CIIId~_llCY

AUXUARY$I.IIpO'1S po-.
~.........
~ lotthl PSA·65A

AUDIO OEI,t()Q
lCt1'<a1es audiO _
boIIll ¥Ill _ "-""cl...

•

AUDIO OUT (jives low
impedeo lOt earpnone cr
~. LoWnal spe-.
MIWl!d .....~ Clfr"lod,

POWER sM:f1 hils3
posIlJOr'!S' e.-y Opemon,
StanttJy and AC Ufle Opel. • • _
!IQtl, Ell. DC"- swild1/~~. ~.
(Itl _ panel lot' 12Yl)It--

BATCHiG Sft:j\ ee:r. 1lI& PSA-MA tI
80". C8DiCI!Y "1Pl'O' 6l'1:1vs

2 1 MHz In One eep!
AVCOM'sNewPSA-65APortableSpectromAnalyier

The newest in the line of rugged VERT • .-Ill
spectrum a.nalyzers from AVCOM $W[fP FlATE controls ll'll~ ...~ . ::NCY
offersamazingperformance loronly spetdol~ l weep across on Ille !ICHHH!. SCALEsel9rnilll ampitude 4dig<l l CDdospiay
$2,855. ... CRT !lflI'I$itrvily ol .i1hIIr 10da~IV

AVCQM'S new PSA-65A is the 0I 2dR'DIV

first low cost general purpose port­
able spectrum ana lyzer that's 1'ntJle. • ioa~~
loaded with features. Ir s small , pa,:*~gn'lihOO""i"'"

accurate, battery operated, has a taI)o~ecl f<on1 p;nl,

wide frequency coverage - a must ~-k

for every technician's bench. Great l.Mgetw;gtuaMl1 b" _+-_
for field use 100. 0IAdggr ¥O rdxlr _.

The PSA-6SA covers frequen­
cies Ihru 1000 MHz in one sweep
with a sensitivity greater than -90
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65A is ideally suited for 2-way ra­
dio. cellular, cable. LAN, surveil­
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demod for monitoring , log periodic
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and more.

For more information, write, FAX
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ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.' Visalia. CA 93291

Where engineering and qua lity come first!

- A
M.stefCll rd

V

TO ORDER CALL TECH SUPPORT

800-328-2393 209-651-7859
FAX

209-651-5157

• Our LM-470D is now redesigned

10 hold 15 rt, of antennae at 70 mph!

• Tri-Ex builds the finest in crank-up,

free-standing or guyed to wers.

• All towers are complete with

rig id concrete base mount.

m:t:fiiiti'i1 310 Gcrtleld St Suite 4 ON~
1'0 Box 2748

E LECTRONics Eugene, 0",9"" 97402 $99. 0
(ontrol your home
from yourradio!

The AUTO-KAU" AK-16
DTMF Controller Board
features 16 relay d river
outputs ana DTMF to X-10
house control capabilrtyl
Using you r radio keypad . you can control either the relay
outputs. X-lO mod ules. or bothl X-lO operation requires the
PL-513 Power Line Interfa ce ($20). The AK, 16 rnat ee readily
with our RB-Sf1 ($99) or RB-16f1 ($14 9) relay boams. The
0-12 digit security code re user pt"0'3ramable ueing your DTMF
keypad. Additional fea t ures include reprograma ble ON lD and
eevere l mcaee of operat ion. including two wit h ON res ponse
tones. Printed circuit boam. a £>eembled and t es ted .
Vis,,-, M....SI£ RC"'«I. AM£RiCA:\ EXpR£SS, Drscovr R CARd
COD 0' CASH OR Mo")' ORdER bASi' o, ty
S/H , S6 USA; S10 CAMd.\; S15 FOREir," COD, S5
Pric e a nd Spec ific a t ions are subject to c ha ng e without notice

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492
Catalog5 are aleo available via the Internet

mo'tron .info@emerald.com
CIRCLE 2... ON READER SERVIce CARD



The Driven Element

nine feet long. The aluminum dipole
support angles will have a "V" stabi­
lizer. reaching from some point on the
boom. wi th the open end of the ..v..
legs bolted to the alum inum angle
spread open to reach at least a two-foot
spread on each side of the boom. to
make the an tenna wiggle-proof (and
bird -proof) .

Dipoles
#2 & 4

•

,,,,,,

,,,,,,

90°
signal lag

time

,,,,,,,

The Radiated Wave Form

__ _ __1 _

,,,,,,,,
•

Dipoles
#1 & 3

Fig.. 1. The cardioid waveform.

The 80 -239
angles (the clements arc insulated
from the angles). The boom will he

Use a schedule 40 white plas tic lawn
sprinkler fi tting. and a three-way "T"
for 1/2" plastic schedule 125. You cui

Fig , 2. Apictorial view ofthe driven element insulator/supports.

PVC-T

§?
6
PVC-T

) sheet metal screws

\ aluminum 2' x2' antenna
element support angle

2'
insert

aircraft type /
adjustable hose clampThe dipole el ements are mounted on

IO-foo t aluminum 2" x 2" x 3/16"

~Iountin g the Dipoles

Drill. in the exact center, a 5/8~ hole in a
311 6" thick 3" x 2" piece of Plcxiglast ».
Drill another hole. capable of receiving a
#6 bolt and nut. 112" from each end. in the
center. to fasten the assembly to the dipole
elements. Place an SO~239 chassis
adapter/conm..ector plate into the 5/8" hole,
and drill four #6 screw holes through the
existing holes in the connector body to bolt
the SO~239 into the Plexiglas piece. Solder
"pigtails" to the connector's center con­
ductor, and to the conductor's outer body.
for connection to the dipole elements.
Make four of these assemblies. one for
each of the dipoles.

Photo C. Note the mounting for the deluv line and [eedllne conneclors; it's made of 3//6 ~

Plexigla5n.l wide t'no'l gh 10 rt'ct'il't' exhaust p i/ t'. type "U" dumps bolting the unit to the
boom.
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a 2" long piece of the schedule 125
pipe to cement into the leg of the "T: '
then take another "T" a nd cement the
two units together. fashion ing an "H."
On the boom the "H" will lie side­
ways. See Fig. 2.

Use an aluminum 2" x 2" x 6' (10­
foot is be tte r if yo u can find it) ang le .
The insulator/supports you are going
to make are clamped to the aluminum
an gle us ing #16 adj ustable hose
clamps. Position the element supports
on the a lumin um angle so the legs o f
the "H" are horizontal with the al umi­
num angl e. Cla mp them to the alumi­
num angles show n in Photo D. Slide
the dipo le elements into the supports
and place them so the ends of both
ha lves of the d ipole arc equidistant
from the boom. Drive a sheet meta l
screw through the plastic support and
in to the dipole element . being care ful
nOI to come in contact with a clamp
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another coax; "T ' to it Then. using a I terminal of the second ""T" with the
PL-25 8 connector, connect the center Colltl'n ued on page 35

T he Coax Hookup Assembly

and accidentally gro und an element.
Do this in two places on each dipole
element.

For dipoles #3 and #4, connect one
end of a 10' II " coax into the SO-239
chassi s mount on di pole number 4 , and
connec t the ot her end into the coax
"T" (M·358). Connect a 5' 5·112" length
of coax into the opposite end of the '1';'
and terminate the coax into the SO-239
chassis mount on dipole #3. Put a PL­
258 coupler into the center terminal of
the coax "T." and connect another 5' 5· 11
2" length of coax to the end of the PL­
258 connector. See Fig. 3.

For dipoles #1 and #2, connect one
end of the las t 10' I I" of coax into the
SO-239 ch assis mou nt on dipole #2.
and connect the other end into the coax
" T" (M·358). Then place a double PL·
259 into the coax "T' and connec t Photo D. The front af the beam is to the left .
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CB 148/450 Dual-Band
Corner Reflector

Big dual band signals are just around the com er.

Photo I , The best ofhOlh worlds. the Comer Beam staggers UHF reflectors wilh longer VHF
reflectors.
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place . In the overall scheme of things.
corner reflectors have a spot in the logi­
cal progression of antenna evolution.
The ordinary dipole gave way to the
Yagi-Uda. which utilized directors and a
reflector. The single reflector was turned
into a screen for a greater back-side re­
jection. The scree n was the n formed into
a right angle (or a 60° or a -t5° angle ) to
improve the froru-to-back ratio. which
created the comer reflector. If the reflec­
tor is rotated in a full circle around the

single driven cle ment you ge l a para­
belie d i..h antenna. Building a parabolic
dish at VHF frcqucncie.. can he a tricky
maneuver. Due to wavelength dimen­
sions, however, a high gain 2 m or 70 em
antenna i.. most effec tively hu ill using
corner reflector methods.

So what docs a corner reflector have
that a plain old Yagi-Uda doesn't? First,
it's much shorter. A standard beam an­
tenna with the same 10 dB gai n as the
Corner Beam would have to he 10 feet
long. The Corner Beam's longest cle­
ment is fo ur feet long, making it ideal
for mounting and rotating in a smaller
space. Second. the directivity is the
same or better than a Yagi-Uda with the
same gain. Third. the -to dB front-to­
back ratio makes it ideal for nulling out
inter fere nce from other stations, or fo r
concentrating all of the signal from a
transmiuer toward a given geographic
area. And fourth. a corner reflector has a
much wider bandw idth than a beam. As
an example. a typical standard beam will
have a 2 to 4 MH,. bandwidth wi th an
SWR of less than 2: I . The Corner Beam
lets you operate across the en tire ham
band with an SWR of less than 1.2:1­
virtually fl at. In addi tion to all of these
benefits. the folks at Arrow Antenna

Before going into details. it might he a
good idea to review the reasoning he­
hind gett ing a corner re flec tor in the firsl

•

found quite a few phrases that got my at­
tention. Consider the Arrow Antenna
motto: "Simply the Best." Or maybe the
description of the"Comer Beam: "T his is
an impressive antenna. no mailer how
you look at it." Or even the relatively
humble "Arrow Antennas manufactures
a very select line of products: ' Well . I
thought. there 's no shortage of hubris in
Loveland. Colorado .

A few days later, as soon as I slid the
antenna out of the package I had a
thought: "You know, these guys might
be telli ng the truth !"

what's a corner beam?

.-.

A flcr years and years of doing prod
uct rev iews. you tend 10 gel fairly

immune to boastful claims from vari­
ous manu facturers. O f course people
lend to exaggerate when they' re talking
about their own products-this is eX4
pected. and you learn to fi lter out the
facts from the hyperbole. Still, some
products come along described in such
glowing terms by their makers that it's
hard to keep an open mind when review­
ing the product. As an example, I re­
ceived the product literature for the
Arrow Antenna 146/435 Comer Beam
antenna well be fore I got the actual an­
tcrma. Glancing over the spec sheets, I

Larry Antonuk WB9RRT
Box 452
Marlborough NH 03455
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1.3GHz Unlve rs. 1Counler

Model F·1300.---
~:5 t~'i1h"

MX·9300
Fouo Functions In 0 ,.. In. tno.....n'--. 0... .-.-_ ..... _
~.,._:

· , .3GtU F......-.cJ ee...­
~... • 2IIltUS-~ a.."...+f(; •OIgUI "'ufti_

• D;g~OI T, ipj<J _ Suppl y
• 0-30V @ 3A. I ~V @ l A, 5V @:/A

$85

go ..

' Duoo__._.• ,-

XK·lISOK • Kit

$139.95

Model XP-5111
4 ful ly R""u_ _ '"WI '" OM UIIIlu"'_ ._ , ,.,., ,•. ,_' ..

CIRCLE 184 ON READER SERVICE CARD
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8&K Model 1688

Id eal lo r labora lo , ie 8 .
service shops and h0b­
byists.

EIenOO " __'110'" Digrtlol I~ J,. _ II~
~ lor _ ptOjooelo , ft is bu~ on " 0I"91e PC boord for ..,.,.;_
mum 'OIi" billly. II i""I'- 6 buill·in!>OW", . upplies," !uncloon_.
oI<>r with CQIl!j"""",,1y ...... Irlongular and I<l""'. ,._ formo.
l560bop<>lnl_ ar...,

XK-550
As_ bIecI a nd T. sted

$169.9
'

..' . .. . ..;
•• ••• •- -

• •
'-"­-c...... _
. ... . .. u:o-

599.95

,­·m_._­._­._-'"._-._-
."' ......~

DELUXE SERIES
5-1 330 2SMHz $439
5-1 345 'OMHz $5611
5 -1360 IIOMHz $7511.......

..... ""' T'. l _ .....

$19.9
' ~

Model M-6000
,.,'....~I_. ... _ ....

$29. 9
'

• _1.><'••"'" r CRT· eo ... Sd. _._----

M·1700
Digital MuttimeW"..---... ..__" >Ol>' _ ,"-_...._-

*42. 115

AFFORDABLE. HIGH QUAUTY ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

@FRU~ Inol r d _ _ -.peI11

Model AR·2N6K
2_18_ta ·. ) - - g

(I·CI .. *34.05

M·266SK
Dig~1&I ""'II""""" KiI

*54 .115

Lu,'1....._._._-

CALL TOLL FREE C&S SALES WRITE FOR A
(800) 292·7711 FREE 60 PAGE

se Habla Espanol EXCELLENCE IN SERVICE CATALOGl

STANDARD SERIES
5·1325 25MHz $335
5-1340 <IOMHz S489--" .... ,..,y .. " L

· l · YC• ....

B&K 2MHz Function Generator Mod.l 4010

'"j~~';;:f.;;: $195.
9

$I I II . ... \ • O.2IVlO 2MHz
. ... . . . . • Sroo.~. f ",,",,""-

• r • Pt.oIIro_ ..... .......- • _ o..r.,- qocIIo·_ oc_
Fluke Multimeters

70 S.rle,
Mod 1011 $Slue
_ 1311 " U1.50
_1$11 " 3$.00
_ t11I .••• •••••. S1'-."
_7lllI . . . S11$.oo....-_ 83 _. . . • . SU5.00
_ IIS _..•••. UW..
_ 17 U " .OO

rOURSOURCE
FOR

iN ;' ·· ,,~Mr. NiC

CIRCLE 11' ON READER SERVICE CARD

NEUER SRY DIE
Con.tinued f rom page 4

• AMATEUR RADIO BATTERY PACKS
• REPlACEMENT RECHARGEABLE INSERTS
• LAPTOP COMPUTER SA TTERIES
• CAMCORDER BATTERY PACKS
• CELLULAR PHONE SA TTERY PACKS
• SEALED LEAD-ACID SA TTERIES
• O.E.M. & CUSTOM A SSEMBLY PA CKS
• AUTHORIZED SANYO NiCd DISTRIBUTOR

Mr. NiCd -E.H. Yost & Co.
nn·D ' arvlew Rd.. Mlddlelon,W15 3 5 6 2

Phone 16081131-3443 JFax (60B) 131-1012
DEALER IN QUIRfES INVITED

Any questions? Okay, now put this
down and start doing some serious
thinking.

If you don' t know how to find out
about health, then for heaven 's sakes
at least send $5 for my list of books
"you' re crazy if you don' t read."
There are a bunch of the more impor­
tant health books on tbc list . And if
you want 10 find out how to start
your own business then you could do
worse than invest $5 in my booklet
on "Making Money," which I wrote
a fter getting a bunch of requests for
it from the An Bell radio talk show
listeners.

One of these days I' ll have all that
stuff on a web page for you, but
until then I can' t reprin t things I' ve

Contln.ued o n page 35



Photo 1. QlIa/ity con struction is evident ;11 this closeup of the VHF driven element and
gamma mulch.

•

~I
,n,

element dual -band Vagi mounted o n
my rotatabl e mast. I mo unted the 146/
435 right bel ow this antenna and bor­
rowed o ne coax run from the Yagi .
runn ing both ante nnas o n 450 MHz.
Thi s allowed me to usc the switch box
to run A/B co mpariso ns. Obviously.
the compariso n was not tot ally fai r­
the Corner Beam has qu ite J forward
gain advantage over the Yagl . Still . the
results sho wed how big a difference a
few dB can make . Signals that were

barely readable o n the Vagi came in
lo ud and clear o n the Corner Beam.

Signal s that were j us t barely workable
o n the Carne r Beam were simply not
to be found usi ng the Vagi .

have created a d ua l-band versio n of
the corner re flec tor. The 146/435 con­
sists of two separate corner reflectors
sharing the same boom structure. The
shor ter UHF cleme nts are interspersed
with the lo nge r VHF elements, and
both driven c lements share the center
boom. Because of the vast difference
in freq uency the c lements for eac h
band arc "invisible" to the clements in
the other frequen cy hand. meaning that
you can have two high gai n, highly di ­
rec tional antennas in the space needed
for one VHF corner reflecto r. You can
use them both at the same time if ),OU

have separate radios. or usc them with
a dup lcxcr and a single run of coax
with your dual band tra nscei ver.

An impressive ante nna?

Once you' ve deci ded that a co rner
reflector is just the thi ng for your re­
peater or packet link. is the Arrow
Corner Beam the way to go? Is it rc ­
all y "an impressive antenna. no matter
how you look at ir." ? Yes. The quali ty
that goes into the A rrow A ntenna prod ­
ucts is obvious. from the second yo u
ope n the package . It comes completely
broken down in a 4" x 4" x 4 ' box.
Each of the booms is \..'rapped in plas­
tic to avoid scratc hes during shipping.
and these arc wrapped together wit h
foam packing. Hard ware is carefully
packaged , and the e lement!"> are stored
in the boom tu bing . The three boo ms
are made of I " sq uare T-6061 al um i­
num tubing, a high grade material used
in many industrial applications.
The reflec tors and driven elements
are made fro m quarter-inch so lid
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aluminum rod-not tubing. The
gamma match o n the drive n e lemen t
consists o f a carefully machined sho rt­
ing bar. along with a plast ic insulato r
for the rod that co mes up from the 50­
239 (V HF) or N (U HF) con nector.
Even the design of the ga mma match is
we ll thou ght out-the shorting bar and
match arc aligned in the plane of the
main boom, meanin g thai the pattern
of the ante nna will be truly sym metri­
cal. The hardware is all stainless. The
docume ntation is not e xtensive, but
very clear.

An yone should be able to assemble
thi s anten na in under an hour. using
j ust a Phill ips-head screwdriver and a
co uple of adj ustable wrenches . As I as­
se mbled the antenna, the quality of the
product became more a nd more evi­
dent. All the ho les were precisely
dri lled and complete ly dehurred-all
the re flectors slid smoothly th rough
the boo ms. and all the moun ting
scre ws then threaded easily into each
reflector. There was no missing hard­
ware. and the gamma ma tches we nt to­
ge ther and tuned up easily.

The ma in boom a llow s for easy
mourning 10 a to wer leg or mast sec­
tion . in ei ther a vertical or horizontal
orientatio n. (O f course , you can ' t spli t
the polar ity between hands-both
dri ven elements arc on the same boom.
a nd bo th will always be the same
polarity.)

But does it work?

Regardless of how we ll made an
antenna is. the proof of the prod uct is
in the operating. l already had a three

W h.,t ca n I do w it h it'!

What arc so me of the applicatio ns
for an antenn a of thi s type'! The fact
that the 146/435 is ac tually two antcn ­
nas in one. and no more tha n fo ur feet
o n its lo ngest side , means that it ' s a
very space-effic ient antenna thai sti ll
gi ves you the gain of the big beams. If
you have a small a mount o f antenna
space the Corner Beam mi ght he just
the tic ket-mounted o n a rotating
mast. o n a to wer leg . to the side of
your house. o r e ven lucked in the att ic.
The great fro nt-to-hack rat io o f thi s
antenna makes it useful for a 10 1 more
than simple ho me stat ion applications.
howe ver. Yo u might have a repeater
that needs to cover a fixed area. Per­
haps the only hill in your area is way
north of town. and you have no inter­
es t in co vering anyth ing to the north of
the hi ll. Why not concentra te all yo ur
power back to ward to wn. inste ad (If
spreadi ng sig nal where it isn't needed'!
Most repeater groupo' pro bably have
another repeater on your frequency in
the next state that gives yo u trou ble
now and again . Why not use the Cor­
ner Beam (or two) to null o ut the inter­
ference from the other si te ? Mo re
esote ric application s abound. Corner
Reams would make excellent antennas
for use with passive re peaters-two
hack -to-had an tennas. used to dribble
so me signal into areas otherwise un­
reachable by the main repeater. Any
fi xed data or packet applicat ion wo uld
be well served by a corner refle ct or.
How a bout a VHF/U HF c rossband re­
peate r, using o nly o ne antenna'!
Foxh unters wi ll ha .. e fun with th is
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The world's best
ham weather

station

,
DIRECTION FINDERS

e 1 VECTOR- FI NDER
. II HAND-HELD

PHASE SENSE
;~ ANTE NNAS FOR

- VHF DI RECTION
FINDING. USES

ANY FK RCVR.
ARMS FOLD FOR

STORAGE ,
TYPE VF- 142 144 -2 20 MHZ $139 . 95
TYPE VF-1 42Q LEFT-RI GHT LEOS &

AUDIO , 144 -220 MH Z $239 . 'J5
TYPE VF- 142QM SAME AS 0 MODEL

EXCEPT FREQ . 144-5 00 KHZ $289 .95
TYPE VY-1 2IQ SAME AS VF- 142Q

PLUS 121 . 5 MHZ ELT FREQ 5379 . 95
CALL ABOUT HF OF. A56 $4 .50 St H

ATTENUATORS CA ADD TAX

CIRCLE 51 ON READER SERVICE CARD

7969 ENGI NEER RD. ' 102
SAN DIEGO . CA 92111

6 19-565 - 1319 FAX 6t9-5 71- 59 0'J

See us in Dayto" at Booths 151 and 152!

CIRCLE 89 ONREADER SERVICE C AHO

New Mudel 2000:
Hel p s you a lert others to
weather extremes vla A.P,SS.
or on SK YWAR:'Il' and ARES.
netwurks. Featu res accurate:
• barometric pressure . 3-hr.
pressure change . indoor/out­
door humidity" • dew point­

• wind speed/
direction • in­
door and out­
door tempera­
ture • w ind
chill tempera­
ture . rainfall· ,

In stant
access 10 : . current values e today's highs and
low s . yesterday 's high s and lo ws. long Ielm
highs and lows . time/date fo r a ll highs/lows
• rain totals" for today. yesterday and lung term
_ alarms _ 4-modc serial port, and more.

Patented design makes thi s complete
weather monitoring: system easy 10 install and
simple 10 use. Informalh·c.edul;aliooal. and fun.
11lc: L'I.TI:\fEITR· 2000 is a great value. lOO-­
only 5379 + shipping. (-Optional sensorsadd' l.)

Othe r models sta rting at $ 179.

1-800-USA-PEET
or908·SJ I ·4615 FAX: 908·517·0669

PEET BROS CO \ IPVSY
1308-6(1.$7 Doris Ave.. Ocean. l"iJ00712

--~-_ _ _ ....,.._ , .{i;)t:t-NO ~_ ... ..._ - ..,.,. ...... ,.. .. • tr:--....--_..._--_...._._----_ _-_......... ,._ .._- _ -.. ..-_..__.._...__.. ..-----e-, -...__........._ .._n...__"'__.._-,----_ _ ,_ _ _ 1T _

" I!"'IIJlC. T _ SWll ..-' fol _ ..... .. _
US.AIf you have desktop publishing (Pagcmakcr

and/or Quark), marketing. telephone sales.
and/or circulation management skills...cal l

Frances. 603 924 0058

Is it "s im p ly the best?"

Is i t the be st in the who le wo r ld ?
No. If yo u have a bottomless check­
book. yo u ca n find some commercial
antennas that are even more rugged
than the A rro w Corne r Beam- at
abou t te n timcs th e price ($1 65) . Is
it th e best in the amate ur m arke t? I
th ink it is . Is it th e be st bet fo r ga in
and q ua lit y per un it price? Abso­
lu te ly. Re ga rdl e ss o f your a pplica­
tio n , you' ll he hard pressed to fi nd a
bett er wa y to spe nd your ante nna
dolla rs . T he Arrow Corne r Be am
use s construction techniques that ri ­
valor exceed many co m m ercia l an­
te nn as, at a n affordable am ateu r
price . It ' s a pleasure to sec that a com­
pany has taken a stand with quali ty
materials and excellent c raftsmanship.
and that stands behind its products
with a ninety 90 day, no hassle re fund
policy. In additio n to the 146/435 du al
band ante nna, the Corner Beam is also
available in sing le band vers ions in
148, 220, and 450 MHz models . A ny
of these antennas may be obtai ned
through Arrow Anten nas and are na­
tio na lly d istributed through Antennas
West, Bo x 50062. Pro vo UT 84605
(800) 926-7373. F2II

I Ir , L 1
I ,

) t \1f II ,
'L, t I I

•.'

73 Magazine is looking for talented per­
sonnel. If you are literate in English, comput­
ers (Mac best andzor others is g reat) , amVor

are a ham with technical skills...call Frances.

Dra wbacks

Actually, I could find nothing negative
with this antenna. However, one point 10
consider before you purchase any corner
reflector concerns the wind load of the
antenna. The wind load of the 146/435 is
specified at less than three square feet .
which puts it in a league with a 20 ele­
ment 2 m beam. This in itself is not a
problem , but hear in mind that the wind
load (and the weight of the anten na) is
asymmetrical-all of the wind and
weight load hangs off one side of the
mas t, greatly increasing the amoun t of
torq ue that can be app lied to the mast
and rotator. Thi s means that while you
can probabl y get by with a n incxpen­
sive TV rotor to turn this antenna, you
might run into problems d uring hi gh
winds o r icing conditions. The best ap­
proach would be to use a heavy d uty roo
tater, or to mount the Comer Hearn on
your main mast under your HF beam.

antenna as well. Put the fox in a hard to
reach spot , and point the Comer Beam at
an easy to reach hill. With very little sig­
nal coming off the back of the beam. and
lois of signal coming off the hill, all but
the crafties t hunters will be kept busy for
hours.

Ph oto J . Only work one f req ut'nC)'? A monoband version of the Corner Beam is a lso
available f rom Arrow.
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Johnson Matchbox Renaissance
Aflea market winner! Or, build one yourself.

John Sehring WB2EQG
P.O. Box 373

Baker MT 59313

"The Real McCoy" may be hard to find but dedicated hams
can build accurate working copies."

A
recent article in QST which

evaluated a number of differ­
ent antenna-matching de-

vices caught my attent ion . The vener­
ab le Johnson Matchbox gO I high
marks for effic iency and degree of

balance. It was proven to compensate
for a fair amount of reactance from an
antenna operated o ff-resonance.

I had always wanted a Matchbox in
order to feed my large balanced-fed
loop antenna with 50 ohm coax on all
hands. but I'd never found a Matchbox
at ham radio flea markets for the right
price. I built a copy of o ne instead . It

was an uncertain affa ir because I had
only a small photo of the innard s of a
Matchbox 10 guide me. Matchboxes
are somewha t hard to find (they
haven' , been made for about 35 years)
so I think that others might want 10

build acc urate copies. Mine is the vcrsion
of the Matchbox that is conservatively
rated at 275 watts (a kilowatt-rated model
was also manufactured).

Main Coil

The co nstruc tion o f the mai n co il
(l.I ) is un usua l; th e two e nds o f the

coil are wo und w ith a smaller turn
spacing th an the middl e sectio n. The
coi l is sym metrica l in construct ion as
it is intended 10 be connected to a hal­
anced line . The pitch o f the two end
sect io ns is H.5 turn s per inch . Th is is
eq ual to a center-to-center wire spac­
in g. bet ween adj ace nt turn s, of about
0.1 2 inc h. Each e nd of the co il con­
tains 1-1- .75 tur ns.

The pitch of the center section
changes to -1-.3 turns per inch in about
o ne-q uarter tum (90°) o f the coil. Thi s
gives a ce nte r-to-cen ter wire spacing he­
tvvee n adjacent turns o f about 0 .23 inch.
The center portion co ntains 5 turns.

The length o f the enti re coil (t wo
end sectio ns p lus center sectio n) is 4 .5
inches; it s o uts ide diameter is 2.7
inches. The e ntire coi l is a ir wou nd on

Cofltlnm'<1 on page 4 7
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Asst. General Chairman, Dick Miller, N8CBU

•NoTyAD

General Chairman, Ken Allen, KB8KE

0%- May 17,18,19,19960%-

,. Giant 3 day Flea Market ,. Exhibits ,. Activities fo r the Non-Ham

.."hen and Where M M NEW DATE THIS YEAR M M

\I1ay 17. 18 and 19, 1996; Dayton, Ohio at Hara Arena

:ommunications
FAXMail : (intormaticn sent to you via FAX): Set your Fax to
nanuai send/receive, then call (513) 276-6934

BSS via America Online: Keyword 'Ham", then "Conference" ,
then 'conventions". then "Hamvention"
PHONE: (513) 276-6930. Far last response, please obtain
the committee Voice Mail box numbers via FAXMaii or BSS.
FAX (incoming): (513) 274-8369
MAIL: Hamvention . Box 964, Dayton, Ohio 45401·0964
E-MAIL: Hamvention@aol.comornBemo@ix.netcom.com

WWW: http://users.aol.com/hamradclubldayton.htm
Special Services
Lodging information and special award nomination forms were
in our 1995 Program. A limited number of Handicap parking
permits are available. License Exam by appointment only.
For Form 610, call 1-BOO-418-3676
Call , FAX, Mail, or BBS for more information.

Bus service

Bus service will be provided between Hamvention, Air Force
Museum, Salem Mall and Forest Park Mall parking areas.
Many hotels/motels will have bus service for a nominal charge.

Returned Checks
A $25 service charge will be assessed on all returned checks.
Deadlines
In order to have time to return tickets to you, we must have
advanced registration orders postmarked not tater than May 3
(USA) or April 26 (Canada). Tickets will not be mailed before
January 15th,1996. Ticket requests that are received AFTER
the deadline will be processed and HELD for pick-up at the
Hamvention Office in the Silver Arena. Tickets can be picked
up beginning Thursday, May 16 at 8:00 a.m.

Flea Market
Flea Market Tickets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. A maximum of 3 spaces per
person (non-transferable). Electricity is available in a portion of
the last Flea Market row for $50 additional. Rental tables and
chairs are not available in the Flea Market. Vendors MUST
order an admission ticket for each person when ordering Flea
Market spaces. Please send a separate check for Flea Markel
space(s) and admission ticket(s). Spaces will be allocated by
the Hamvention committee from orders mailed by February 5.
Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed on or
about March 25, 1996. Please indicate in the box below if you
would like to attend regardless of Flea Market space assignment.

• $15.00 at door
--$25.00 atoco.if available
t Mmission tideel mustbe
_ """ Ilea marl<et spaces

@ $23.00" S

@ $9.00 S
@ $9.00 $

.., Total $
$45/1 space
$10012 adjacent
$20013 adjacent $
$50.00 S
$290.00 ea. $

... Total $

Flea Market*
(Max.3 spaces) __

)

Call _

) Evening Phone # (

Flea Market tickets Please check one and enclose two checks.
Q Send admission tickets only if flea market space(s) assigned.
':) Send admission tickets regardless of flea market space assignment.

Daytime Phone # (

Enclose check or money order for amount indicated in
U.S. dollars and type or print your name and address clearly.
Make checks payable to:
Dayton HAMVENTION Mail to -
Dayton Hamvention Box 1446, Dayton, OH 45401·1446 ~

Name _

Address _

:;ity State _ _ Zip+4 _

Advance Registration

I HAMVENTION Is sponsored by the Dayton A mateur Radio Association Inc. I:
---------.----- ..---- ....--.. -- - ---- - - ---- . - - - ---. - - - -- - - - - - -- - - - -- - - - - - -- - - ---- - · ··· fjo~-jfaiij;- - -- -- - - - - -- - - - -- - - - -

Ad mission @ $12.00' $ _
(valid all 3 days)
Grand Banquet
A lternate Act ivities

Saturday luncheon __

Sunday Luncheon

-



Hum"" 30 on your FNt1b«t card

Ham Radio and Summer School
The 1995 session at Silo-Isle.

Larry R. Luchi W7KZE
P.O. Box 1612

Mukilteo WA 98275

"My slimmer school course not only helps kids to get their
amateur radio licenses, but also introduces them to
electronics in a hands..on training environment."

I
was hoo ked after bei ng int rod uced

to amateur radio in the sixth grade,
and have been licensed for more than

40 years; the I<JXOs brought a career
change. and now. as an Electro nics
Technology instructor at Sno- Isfe Skills
Center in Everett. Washington. I spend
my time teaching my hobby.

The Skills Center. serving 25 area
high schools. is the largest o f nine Sk ills
Centers in the state. with 22 vocationa l
training programs for appro ximately 850
studen ts. The school's name comes from
the combination o f S nohomish and Is­
land co unties . From the schoo l o ne can
see the Olympic Mountains to the west
and the majestic North Cascades to the
cast. j ust 25 miles north o f Seattle.

So me studen ts take the ferr y from
Island county a nd others arc bused
fro m the 13 sc hoo l districts served by
Suo-Isle. for two three-hour b lock s o f
daily in struct ion (a morn ing cl ass and
an afternoon class). These s tudents re­
ce ive three elec tive cred its per school
year for the ir train ing. In the third
quarter o f this two-year pro gram.
I teach ama te ur rad io (com munica­
tio ns el ectro nics ). All o f my students
have Novice . Tech nici an Pl us. or
higher- le vel licenses by the time they
graduate fro m hig h school.

Photo A. SUre/h . Larry U7 KZE. Alia"
Falkner. talking '!"i/li Fro nt: WSOK ( JI/ 20m.
Visot" Sicu looking 011.
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For the past I 0 years I have abo taught a
summer school course in ham radio. My
summer school course not only helps kids
to get their amateur radio licenses. but also
introduces them to electronics in a hands­
on training environment.

Summer schoo l is fun. The supe rin­
tendent o f public instruc tion allocates
funds eac h year fo r a YO-ho ur. one-half
credi t course o f instruction fo r stude nts
fro m the nimh through the twelfth
grades. The o nly costs to the students
arc bus fare and lunch.

About five years ago . while teach ing
summer school . I had the pleasure o f
meeting the Guru o f the Dayton Ama­
teur Radio Association. Frank Schwab
W80K. Frank wa.... visiting his daugh ter.
Pat Anderson . and family in nearby
Lake Stevens. (Pat is one of 12 children:
I asked Frank how he had time to help
create the Dayton Ham vcntion in 1958
..... ub allthosc kids !)

T h is year-ts projects

Su mmer school this year had 19 stu­
dents. As usual. I asked all my students
to tell the class about themselves and
why they arc attending summer school.
To my surprise the first student was Sa­
rah Anderson. Fran k W80K's grand­
daughter. The second student to speak
up was Allen Falkner; his paren ts , James
and P hoebe Falkner. WA7 VQO and
KA7WPG. wanted him to become part
o f a "ham family: ' After the introduc­
tions. I explained the course o f instruc­
tion and issued each student a copy
o f Litchi 's No-Code Technician Class

License Guide. Soldering was the first
skill that each student was to master;
then we mo ved on to the code.

Yused Super Morse o n my PC. To the
kids it was almost the same as a video
game . Ninth-graders Sarah Anderson

and Dustin Hebner mastered this ap ­
proach to learni ng the code qui ckly.
They both passed the 5 wpm exam at our
volunteer examiners ' session.

To add to the fun. I gave the kids two
kits to build and take home at the end of
school. One was a code practice oscil la­
tor kit. John Fluke Manu facturing Com­
pany donates these kits eac h year to my
program. comple te wit h a printed ci rcuit
board. The second projec t was an AM­
FM receiver kit that the students built .
Th is provided a break between code
prac tice, rules, regula tions and electro n­
ics theory lectures. and gave the students
some hands-on training.

I also organized the kids into work
teams. One team repl aced Nconncctors
on our AOP Oscar an ten na array while
anothe r team relocated our AEA lsoPole
2 meter antenna and replaced the PL-259
coax ial connectors. All the stude nts ro­
tated jobs to receive as much exposure
as possible to the differen t asJX.'Cls o f
ham radio.

Back to the ham shac k for a schedule
with Sarah' s grand father. Frank W80K,
on 20 meters. Now it was time for on­
the-air practi ce . Sarah eagerly waited to
talk to her grandfather. W80K came
through with a 59 signal. He gave us a
57 for my Kenwood TS-50 to a fo ur­
band three cleme nt beam. Sarah was the



•

Tahiti. VR2FD on Fij i. 5W4AS on West­
ern Samoa. JY8AA in Jordan . and so on.

Speaking of Jordan, the reason that
country is the fo remost in technology in
the Arah world is because the king OYI )
has set up amateur radio station.. and
cl ubs in almo..t every sc hoo l in the coun­
try. How has Japan heat us so thor­
oughly in so man y electronic industries?
Every sc hoo l in Japan has an amateur ra­
d iu c1uh. There arc over twice as many
Japanese radio amateurs as Americans.
with hal f our population . When I visi t
the Japanese electron ic research lahora­
torics. I' m gree ted by radio amateurs at
every turn .

Every American youngster should he
taught about electricity. and what bet ter
way than via a hobby which provides a
lifetime of fun. learning and adventure?
It can also he one of the more inexpen­
sive hobbies. with kits and used equip­
ment keeping the cost low. There arc
hundreds or "humfests" all around the
country where ham s get together to
swap equipment and pan s.

Youngsters of fo ur have gotten their
Novice licenses, and girls of seven have
attained the Exira Class lice nse. the
highest cla..s available. so the hohby is
open to kids of all ages. The only thing
lacking is the opponunity for kids 10 get
together with o lder hams as teachers.
That's up to local schools to organize .
They will lind no shortage of local ham
volunteers to mentor the kids. We call it
"clmering." ~
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Photo B. Sarah Anderson (left'. W7KZE with son Anthony [rig htJ. Hs"o":,/~,S:if>lI . NOll': Sarah
is looking at her mother as Frank attempts 10 lell Pal (Sa rah 5 mother' which is his favored
da ughter:

countries). with our digital packet net­
works. our bulletin hoard services (BAS),
and our two-dozen-plus ham satellites.

Amateur rad io and computer technol­
ogy have come together with weather
sate llite pictures. slow scan TV. packet.
radio-teletype. and high speed Morse
Code contacts.

Electronics runs our typewriters. our
manu fac turi ng machines. our cars. our
watches. our offices. and even o ur kitch­
en s. Medical electronics is a huge busi­
ness today. 11ms. the earlier kids can
learn to understand the fundamentals of
elec tric ity and electronics. the better op­
portunity they' re going to have to cope
with the info rmation age. And what bet­
ter way to learn than by having fun e very
inch of the way via amateur radio '!

A knowledge of elec tronics provides a
tremendous boost in self csrcem for kids .
They learn hands-on hy buildi ng kits .
They build confidence in communicat­
ing with people by talking with hams in
almost 400 different countrie s. They
learn about geography. Mo...t people may
not have a clue as to where Lesotho is,
hut hams even know the radio prefix
(7P8). Look up 7P8CA and you ' ll fi nd
that's me ! Bec ause of my interest in
amateur rad io I' ve operated from
Swaziland. Sarawak. Sabah. Sweden.
Spain. South Korea. Syria . Sw itzerland.
Sudan, Sri Lanka. South Africa.
Singapore. Scotland. SI. Pierre. SI.
Lucia. and other wonderful places
around the world . I was F08AS on

Publisher's Note:

first to exchange greetings with Frank.
follo.... ed by the o ther students. Only one
student was a lillie mike shy.

On the final day nf summer school.
certifi ca tes of completio n were passed
out as our vo lunteer examiners prepared
the test. Sarah. Dustin and Mati Watson
passed their 5 wpm rest. Seven students
passed the code and Elements 2 and 3A
for their Technician-Plus license s. and
three passed Elements 2 and 3A for their
no-code Technician licenses. Summer
school 1995 thus was a very rewarding
experie nce for me and my students.

After all exams were graded we held
our I1nal schedule with W80K on
1-I .270-kHl . Frank came throu gh with a
strong signal and nne question. "How
did the test go?" I handed the mike to
Sarah and she told her grandpa the good
news. Then all o f the students made their
fi rst QSO with W80 K. Frank talked 10

our Eimers and thanked them for all of
their help.

Our summer schoo l ham rad io pro­
gram was successful. with help from the
electronics industry and Eimers from the
community. DcI Talf W7EVI. who W,IS

firstlicensed in 1935. and Dave Johnson
NJ7Z and Jeff Fa...ulo N IHBQ. both
from Hoeing , completed o ur VE team.
These Elmcrs gave the kids the help and
encouragement they needed to become
good amateur radio o perators.

Photos by Bob Higbee. Suo- Isle Skills
Center counselor.

Permission is granted to copy this
art icle for usc in influenc ing schoo l
boards and adm inistrators on the value
of add ing a course in mod ern communi­
cations technology to their curric ulum.
summer and winter.

Since we're well into the elec tronic
age. this is a terrible time to keep o ur
kids igno rant of the fundamentals of
electronics and rad io. These are the days
of digital compact discs. o f digital tele­
visio n. digital cameras. digital broadcast
radio. direct satellite broadcast ing. pag­
ing se rvices, cel lular phones. securi ty
sys tems. global fax. and the world wide
web . Amateur radio provides an e xciti ng
and fun way of learning the basics of
these technologies. with our network of
thousands of repeaters covering the
country (and in over a hundred other



Alaskan Amateurs and Their
Antennas

Amateur radio way up North.

George Patak; WB2AQC
84-87 Kendrick Place

Jamaica NY 11 432

I
n the summer of 199-1 I toured
Alaska. In 29 days I visited more
than 90 hams in 15 di fferent locati­

tics. and I look more than tHO photo­
graphs. I wanted 10 see how they rope with
the weather and the unusual propagation
prevailing on the top o f the world. (Some­
body sugg ested studying the correlation
between the long win ter nights and popu­
lation growth. but I decided thai is none o f
my business. l don'I care what they do in
the pri vacy of tbcir igloos. as long they
answer my QSL cards.)

Some fact s of life up north were as I
expected: others were revelations. I
knew. for example. that the Aurora Bo­
rcalis. or Northern Lights. can wipe out
rad io communications e ven d uring the
best propagation periods. hUI the thing
that most surprised me was the very
warm weather I encountered in the
Fairbanks vicinity, at about 100 miles
so uth o f the Arctic C ircle. I a lso found

•

••
NWloA . Bill KL7rri ill Anchorage ,
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out that the seemingly endless rain in Sonh­
eastern Alaska can be very depressing. but
I will focus here on a single subject; the
antennas used by Ahe-kan hums.

"Radio communications is 1I0t
just a hobby; it is an everyday

necessity,"

First. as can he expected. the antennas,
towers , rotators and cables have to he or­
dered from sup pliers in the "Lower 4R"
s tates, or occasionally from Canada. Ev ­
eryt hing has to be shipped long dis­
tances and costs go up. Then. because o f
strong wi nds. the antennas have to he
well built and the to wers hav'c to he se­
cured with strong guy wires. I didn't see one
single quad antenna. which is an excellent
performer, but doesn ' t resist high wind... well.
I TKllK'OO many wire dipoles. especially foc
the -ID, 80, and 160 meter bards.

lias anybody seen my ya~i'!

The vast maj ority of the antennas for
the 10 to 40 meter bands I saw were
three- to six-c le ment yagis . Most o f the
antennas were insta lled on tall, wel l
anchored rowers , a few on steel pipes .
In Anchorage I saw three-el ement yagi
type antennas of Hill KL7ITI: Harvey
NL7DK: Rick KL7YF and his wife
NL7DL: Chuck KL7PJ and his wife
Marge KL7YG. Simon NL7VR and his
family of hams arc using a fi ve-cl ement
tribander. John KL7G NP runs the­
Alaskan QSL bureau, and uses a six­
cl ement heam. Harley KL7 IZZ and his
spouse Arlene KL7HO share a huge
si x- c lement tribander.

O n the roof of the li ve-story Pioneers '
Home. a re tirement a nd nursing home in
Anchorage. is a three clement triha nder
connected both to the cl ub station and to
the private statio n of Allen KL7GU. Jim
KL7CC has not one but two towers in
his back yard: each supports various
yagis with th ree. live and seven clc­
mcms, and some wire antennas.

T he most fasc inating an ten na I saw in
Anchorage was buill by Mike KL7X. It
consis ts o f fou r groups of four yag is.
each with six el ement s. lind is used for
Eart h-Moon-Earth communications. M ike
worked 30 DX countries and almost lin­
isbcd his Worked All States on EME.

In Pal mer. Nate KL7DJ E installed his
s ix-el ement tri bandcr. as well as a
couple of other anten nas, o n a tower that
seems to he about 70 feel tall . In the
back yard of Bob NL7ZG. the president
of the Mat-Su amate ur radio club. he­
sides a four-e lement beam. I saw a com­
plex antenna, po ssible for EME
communicatio ns . Unfortu nate ly. Bob
was not a t home. so I couldn' tlearn any­
thing about hi s antennas.

In nearby Eagle Ri ver. Hannelore
NL7EA and her hu sband Mark KL7TQ
usc a six-cl ement yagi.

Also using a six-cl eme nt beam are
Bob KI.7AM and his wife Lui sa
W L7BNX in Fairbank s. In the same ci ty,
Chuck K7JUTIKL7 has a four-e lement
tribunder. moun ted on a self-supporting
70- foo t tower.

In the town of North Pole, up the road
from Fairbanks. Eric KL7AJ and his 16­
year-old so n Da vid WL7NK operate
with a three -cl ement beam installed on
the top of a 30- foot stee l pipe. Not far
away is Joel WL7AL he has a th ree-



clement yagi and his repeater antenna on
a very tal l and well-anchored tower.
Also residing in North Pole is the ham
family of Ed KL7XD, his wife Sandy
WL7PQ, daughter Daniclle WL7QW,
and two sons, Bill KL7TC and Mike
KL7YY. They have two large towers .
each with a couple of yag is.

The most fantastic setup I ever saw
belongs to Rich KL7RA, o n a 20­
acre estate in Chena Hot Springs. His
contest station has se ven towers, some
of them over 200 fee t tall. each with
beam antennas for a different band.

The club station of the US Coast
Guard Station in Kodiak. KL7HKX. has
two towers; one with a seven-element
yagi . the other wi th two ar ncnnas: a
four- and a three-clement beam. Both
antennas are connec ted to the station
with underground cables . Mike
KL7JB V, Chief of the Kodi ak Fire De­
partment. has a to wer and a fi ve-element
tribander. Chuck WL7EM easily climbs
up his anchored tower. about 60 feet
high, 10 reach his three -element tribander.
Also in Kodiak. Henry KL7AU has a six­
element yagi on top of a 70-frx)t solidly­
anchored wooden pole.

In Juneau. the state capital, Rick
N61 VtKL7 shares a three-e lement
tribande r with Herb WL7BIL and his
spouse Cynthia KL7IZE.

In Auke Bay. George W3MUKL7 has a
four-element tn bandcr on top of a tower
erected on the shores of Auke Lake.

In Sitka. Sal KL7BJC hes a four-c1e­
mcnt beam; Leo NL7XW is using a three­
clement tribander: and Bill AL7KX has a
four-element yagi and a couple of other
antennas on the same tower.

In Petersburg. Ed KL7DYS and his
wife Mildred WL7ALG share their six­
clemen t trihander. Thei r house, with the
tower and beam, is only a couple of
yards from the water o f the Inside
Passage . which should make radio
communications easy.

In Ketchikan. Chris KL7GIH has a
six-clement hcam for 6 meters, his fa­
vorite band, and a wire antenna for 160
meters. Hank KL7IBG uses a five­
element tribander.

A seldom-seen antenna is the one de­
signed fo r sate llite co mmunications.
Simon NL7VR has one in his back yard
and is using it for Oscar- B . A similar
setup is the antenna system operated by
Jim KL7CC. Both of these hams live in
Anchorage, the largest ci ty in Alaska.

where most of the active amateurs
reside.

Rubber Duckle, you're the one!

In Alaska, recreational veh icles and
boats are cverywberc. and e very o ne is
equipped with some sort of radio. Build­
ings bristle with vertical antennas, most
of them used by CBers . and in the
coastal towns, for marine radios. Radio
communications is not j ust a hobby; it is
an everyday necessity.

The most commonly used antennas in
Alaska are the lillie rubber duckies.
Technician licensees cannot yack on the
lower bands, and nowadays IO meters is
rarely usable. so they limit themselves 10

HTs and operate on 2 meters and 70 em.
Even the higher category ham o perators
have. besides the big station at home and
small ones in thei r car. truck, boar or
plane, one or more HTs. In some in­
stances , when there are several hams in a
fam il y, everyone uses them.

In Kodiak at the US Coast Guard sta­
tion I met Dean WL7RK, a helicopter pi­
lot. his wife Alcsia WL7RL, and their
son Brian WL7RJ . All three have their
own HTs and dune buggies; they tra ve1
convoy style, and they arc in constant ra­
dio contact even when they arc o nly a
few fee t apart.

Joe WL7AM L. in Kodiak, can use his
HT with the rubber d uckic 10 talk with
hams in Homer, 140 miles away. The
trick is that he has to cl imb on Pill ar
Mountain and place his radio in the
proper position in front o f a 60- by 60­
foot d ish abandoned by the military. A
litt le ducklc can do wonders in the right
sell ing.

Mall WL7LX, in Petersburg. may
lea....e home without his American Ex­
press card, but never without his HT. It's
used on his little boat when he 's going
f ishi ng. in the hush "vhen he 's hunting,
and it's small enough to run with if he
spots a bear.

The USCG Cutler Sherman I saw in
Juneau is equipped with all kinds of an­
tennas and sophisticated commun ica­
tio ns gear. However. crew me mbe r Slade
KC4WVL uses his little liT with a mod­
es t rubber d uckie to contact other hams
wherever the ship takes him.

Other freq ue ntly seen amateur radio
antennas are the 2 meter and the dual­
band mobile ante nnas installed on cars ,
pickups, rnotorhomcs. and boars. Dave
KL7M is a taxi dri ver in Anchorage and

Photo B . Chuck K7JUTIKL 7 in Fairbanks .

makes QSOs while working. Joe
NL7RX. in the same city, works on a
low truck; I had a contact with him while
he was picking. up a wrecked car.

Vert icals for amateur radio'! I saw j ust
a few. In Kodiak one is used by Curt
AL7LQ; in Juneau by Do n WL7~IE, and
by his neighbor Curtis WL7PX; in
Homer by Clare nce W0URDtK L7; in
Palmer by Jack AL7HN ; in Sitka by Hal
KL7BCS; 10 Petersburg by Ed
WL7CFZ; in Wrange ll by Hob KL7JCZ
and lly Doug WL7LR.

Solid rad io contac ts, besides needi ng
good operational ski ll s, favorable

Ph oto C. Hill AL7KX in sui« .
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Pholo D. Bill KLlTC in North Pole ,

location and propagation, also require
reliable equipment : antennas . rece ivers
and transmitters. Of all the investments
an amateur radio operator can make, the
choice of antenna is the most important,
and Alaskan hams know it well. Re­
member. however. the old saying: If
your antenna didn't fall last winter. it
wasn' t high enough.

The photographs show some of the
antennas I saw in Alaska, but keep in mind
that these little photos cannot begin to
show the real scope of a I()().. or 200-fo()(
tower with a couple of huge five- or seven­
clement ya,gis on thc top! fa
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The Raibeam eats yagis for lunch!Some experts say it's impossible,
but. ; didn't Edison say the same
about Bell's telephone?

High gain and ellcellenl rrcet-tc-eeck ratios are a
natural result of our · bt-periOdic" critically
coupled dual drive system. Both elements
actively phase rein force only the forward lobe,
producing a clean high intensrty uni-direclional ~--:-:-.-:--c---c-c:-:-c:-.--;---,--::---,-:-.----:...,-:-.-,:::::==:::c:''':-_.,..-j
pattern with a narrow vertical beamwidth (great -...onIy 2 Mment$ and it beat my Log- "In sid..by-$ide tests on 15 meft!f$. the 2~.

for OK) Actua l tests have shown that our 2 e1. periodic on ox by 3 to of S-unds. .. Rafbeam bNt my 3 eI, 16' boom yagi by 2

d - '--- 11 d I- twce the d 1 I ' /,Jnbeli~vabl~ " ...W5CKP ormore S-unif$ 011 DX" .· ...WB9CQXnver a ..... ", WI elver ' "'''''''' nee lona gain __ _ . ~ _.,..-"--":_.~

of a 2 element vagi. a FIB ratio greater than 25 dB, and receives up to 10 dB less nose! With directOf(s), our 3 & 4 et rnonobanders deliver absolutely
phenomenal OX performance, From 20m to6m, our beams lI~designed to the highest standards with hi-gradealuminum and slainleHsteel hardWa~

_ ~~ guarantee thaf th e Raibeam wff/ outperform any yagl of eqcU~.~'~btOCocmC-'I~.n~g;"~' ~o.'~y~Or;U~~~~y;~f'UCmC-'lc'~"'~'ii.ifu~"~~;i;fu~n~d~.~.."'nco_.~U~.~.~.~·o~nii.~.~.~k~od~',.-.0 RAIBEAM ANTENNAS INTERNATIONAL Sale!> and Information: FAX:(6021 231-8662 I'I."~
~ 2326 East Van Buren st. Suite 131 , Phoenix, AZ. 85006 (60 2) 244-1913 E-maUWbel~~.com ~_""~ _ .
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Dipole 3

Dipole 1

50·239/
- Coax 5- 5 1/2"

-,

published in past issues of 73
just because you don 't keep
my thousand-plus o ld editori ­
als on file and cross indexed.
Most of the stuff in my book­
lets originally appeared in
my editorials at one time or
another.

Can I get you to think
things over and decide to
make some major changes in
your life? A diet change for
you and your fami ly will
eliminate the problem of de­
generative illnesses. It means
eating different food and wa­
ter, and adding the vitamins
and minerals thai have long
been gone from our soil. It
means daily exercise. Maybe
a job change to something
more fun. Some ham radio
challenges .. .Iike perhaps gel­
ling on the ham satellites.
How about finding a better
school for your kids? Most
public schools suck.

Are there some skills you'd
like to build '! Books you'd
like to read? TV you can do
without? In the long run will
you be better off for havi ng
watched a rented old movie
or in readin g a book? Or is
what you're do ing today so
much more important to you
than your quality of life ten,
twenty or 50 years from now?

Continued on page 37

NEUER SRY DIE
ConNnued jrom page 25

M-358

M-358

Trans mitte r Fe ed

Dipole 2

,

, .
80·239 / ",

Coax 10' 11 · PL·258 / -(

\ M-358 \

24 PVC Schedule 40 112" '"T'
plastic lawn sprinkler fillings

24 PVC SchOOule oW Ifl " I-inch
)oog plastic pipe sections

12 r adjustable stainless stee l
hose damps

4 1 l I 6' a luminum angle (fo r
me elemmt support)

4 I/r Jr.. 10' aluminwn rubing
for the elements

4 3"X2" 3/16" thick PlexiglasYM

2 -ir tontype clamps
4 SD-239 chassis IIlOOnlS for

RG-8U rou
3 M-358"" COOl adapte rs
I M·359 right angle adapter
1 PL-2SS coupler
16 Phi llips 314 inch long sheC'l

mdal screws
I Small can of I've cement

3 Lengths of KG-SU. each 114
WII\ 'C long. PL-259 COl\l\l,:Clor

lIIcachen1
2 Lengths of RG-8 U, each 1/2

wave long, 1'1.--259 connec tor

at each end

I Suitable lQ-fOOl: boom

Parts List

Dipole 4

coax from dipole assem­
blies #3 and #4. Con nect the
last S' 5-1/2" coax into the
coax 'I ' and terminate the
coax into the $0-239 chassis
mount on dipo le #1. Com­
plete the assembly by con­
necting transm ission fccdlinc
into the center terminal of the
coax "T" using a PL-258
coupler. ED

Easy 10 Build 10m
Contima"dfrom page 23

Fig. 3. The coax road map .
CIRCLE 188 ON READER SERVICe CARD



73 Review
Numb«' 36 on your FHdNCk card

Functions, f eatures, andfun!

"This makes it very easy to capture frequ encies without evetr
looking at the display, eliminating the need to j ot down fre­

quencies as S OOIl as they 're counted. "

Startek ATH-50
Frequency Counter

, .
-~

:.
e

This sensi tivity represents a good com­
promise between the ability to count dis­
tant signals and the disadvantage of
hearing too many signals so the counter
becomes confused . Depending on your ap­
plication you may choose to select a unit
with a higher or lower sensitivity, or you
might choose to add an accessory that will
increase the "effective sensitivity" of the
unit on a given band. We' II discuss those
accessories later on.

Another feature to consider when huy­
ing a counter is the type of gating used.
Gati ng is simply the counter's method of
letting a certain amount of signal pass into
the counter circuitry at a given time, in or­
der to measure it properly. All counters use
a hardware gating circuit that controls the
gating based on signallevel, just like high­
end professional counters. This produces
an extremely fast response time, on the or­
der of 80 ms to gate, capture, count, and
display an accurate frequency.

In contrast. some microprocessor-based
counters use a sample-and-compare
method, meaning that successive samples
arc compared until a match is found (or
several marches in a row) and then the
match is displayed as the correct fre­
quency. While a valid method. the sample­
and-compare counters can't match the fast
response times of the hardware-gated
counters. Again, this may not he a problem
on the test bench, but it may be an issue
when DFing a repeater jammer or tracking
down an elusive intcrmod product.

It 's easy to focus on the off-the-air
performance of a frequency counter and
totally forget the in-circuit uses of the
device, Counters arc quite handy for mea­
suring the frequency of in-circuit oscilla­
tors, both in receivers and transmitters.

between the hundreds of weak signals
available between 5 Hz and 2.8 GHI bom­
barding its antenna?

On the other hand, if the counter isn' t
sensitive enough. it won' t be able to count
a frequency until you' re right on top of tbe
transmitter. This would he okay for some
test bench applications, but pretty useless
for fox hunting or investigative work. The
ATH-50's sensitivity varies with the
frequency being counted, hut for most of
the bands of interest (10 - 800 MHz) the
sensitivity is less than 2 mY.

the line starts counting at I MHz, theATH­
50 has a low runge limit of 5 Hz! This
means that in addition to being a full-fee­
tured RF frequency counter, this unit can
perform audio functions, making it ideal
for checking and adjusting cress encod­
ers. DTMF encoders and decoders, checking
packet modem toncs-anything down 10 a
resolution of 1Hz.This low frequency mode
is only available on the AnI·50. but it might
be well worth the money in your particular
application. even if you' re sure you're never
going to venture beyond 2 meers.

The next specification to check out is
the unit's sensitivity. Compared to a re­
ceiver. a frequency counter is a fairly low­
sensitivity device. By design. a frequency
counter operates mainly in the near-field
region of a transmitter, (The near field
translates to about a hundred feet for a 2
meter handheld.) This means that the
strongest signal wins-and gets counted.
How else could the counter differentiate

count?" As a general rule, the higher the
frequency you need to count, the more de­
luxe the frequency counter needed, and the
higher the price. The ATH-50 will count
frequencies up to 2.8 GHz., maki ng it usc­
ful for work on the 23 ern band, as well as
on 2.3 and 2.39 GHz.

If you don't venture beyond 2 meters
you might he totally happy with one of the
other units in the line that have a high limit
of 1200 or 1500 MHz. However, one point
that is frequently overlooked is the low
side of the frequency range. Whilc most of
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T he basics

At the basic level, frequency counters
do just what you'd expect-they COUn! fre­
quencies. The firs! question you need to
ask is, "What frequencies do I need 10

Larry R. Antonuk WB9RRT
P.O. Box 452
Marlborough NH 03458

N ow that the prices of some
handheld frequency counters are

dropping to the $ 100 range, more and
more hams are finding themselves in the
market for one. Let's look at the ATH,50
Counter from International. This top-of­
the-line unit has all the functions and fea­
teres you could want in a piece of
handheld equipment. By reviewing each
of these funct ions you' ll be able to decide
which ones arc more important for your
application, and you' ll he able to make a
more informed decision when you make
your frequency counter purchase.
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CIRCLE~ ON RUDER SEAVICE CARD
CIRCL E 266 ON READER SERVICE CARD

NEUER SRY DIE
Conttnued.from page 35

I have so much I want to do that I
could fi ll a 300-hour week. I' ve recently
read some fabulous books I want to tell
you about. And I've got a bunch more
stacked up to read. l want to set up a
small lab and do some research for a
new product that every person in the
world will want to buy. It' s a product
that will help every person who buys it
to be healthier and live longer. The FDA
will hate it, as will the AMA, the Na­
tional Cance r Institute, the NIH, AIDS
activists, the Medica re and Medicaid bu­
reaucracy, and so on .

That's what I plan to do. Now, how
about you?

Bug opportunity

I sure wish l had a hunch more readers
like Alan Glowinski WA9EVE. Alan sent
me some great newspaper clippings. One
on several families whose kids died of
leukemia from li ving near power lines,
another on a micropower impulse radar

Continued on page 39
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CIRCLE 68 ON REA DER SERVICE CARD



Unfortunately. you can't simply hook a
scope probe up to your counter and start
probing around in your receiver; the 50
ohm input impedance of the counter will
load down the higher-impedance oscillator
circuit. causing it 10 "pull" the crystal off
frequency or kill the oscillations entirely.
The ATI-I-50 has a special high-impedance
mode on the 5 Hz to 50 MHz range that al­
lows you to use the counter in-circuit.
without dis turbing the circuit under test.
This I megohm impedance is the same value
as thai fou nd onTektronix scopes. and can be
used under the sarre circumstances.

Don 't forget the physical characteristics
when consideri ng a counter. Thc counters
all sport high-efficiency, high-brightness
LEDs. Easily readable from across the
room. they' re also readable in broad day­
light-and they lake the same or less cur­
rent than comparahlc LCD counters.

The ATH-50 and all the models come
packaged in anodized al uminum cases,
utilizing threaded machine screw bush­
ings. (If you expect to give it more abuse
than the case can take. just pick up the op-­
tional carrying casc.) And last but not
least. always consider the worst case see­
nario. What if the thing breaks? All
counters arc covered by a 5 year parts I 1
year labor warranty • and the high-inten­
sity LED's are covered for 5 years, parts
and labor.

The friJls

Once you've determined which basic
frequency counter features are important
to you, it's time to check out the more ad­
vanced features. The ATH-50 has several
functions that make using it an enjoyable
experience. The fi rst of these is the built-in
bar graph RF signal strength meter. While
a field strength meter is nothing new. they
have only recentl y begun to be incorpo­
rated in frequency counter designs. The
field strength meters consist of a tcn-seg­
ment LED bar graph, located right above
the main display,

The bar graph display oper ates indepen­
dently of the counter, and displays the
lcvel of the strongest signal present. Per­
haps the most common use of this signal
strength indicator is to tell the operator
when the counter hes enough signal for a
good reading.

Another excellent use of the RF signal
strength meter would be during a foxhum.
Small. lightweight. easy to sec in the dark,
quick responding- these counters would
be great for use during the "end game" of
38 73 Amateur Radio Today· April 1996

the hunt. In addition to grvmg a field
strength indication, the counter display
will give a confirmation that you' re hom­
ing in on the proper carrier. in those cases
where the fox is hidden ncar a second
transmitter.

The feature that makes the most
difference in daily operation. and the one
that really differentiates the ATH-50 from
most bench-style counters, is the Auto­
matic Trigger and Hold Circuitry. Rather
than returning to zeros after displaying a
signal, counters with the ATH function
hold the last valid count until the next
signal comes in.

This makes it very easy to capture fre­
qucncies without even looking at the dis­
play, eliminating the need to jot down
frequencies as soon as they're cou nted. An
automatic clean dropout feature ensures
that a valid count is received before the last
count is overwr itten, to prevent "garbage"
displays.

"Yikesl The local FM broad­
cast station was at this site!"

The ATH function. combined with the
80 ms response time of this counter, makes
it possible to capture frequencies that
would totally escape detection without
these features. Tbe ATH·50 also has a
simple hold switch which locks the current
display until the switch is changed. and a
one-shot mode that operates in conjunc­
tion with the ATH mode except thai it
locks on and holds the first valid fre­
quency, and holds that frequency until re­
set, regardless of subsequent signals.

The add-ens

It's time to consider- the available acces­
sories. The accessories most likely to en­
hance the operation of your counter are
band pass fi lters. These small filters arc in­
stalled in line with the counter's antenna.
and pass a band of frequencies of interest.

Suppose you're trying to usc a frc­
qucncy counter at a crowded mountaintop
radio site. You want to count the frequency
of a 440 MHz ham repeater. but the Ire­
qucncy counter is confused. It hears the
440 MHz machine all right. but it also
hears the 30 M H/. paging transmitter; the
155 MHz police base. the 72 MHz RF
link. and several of the ~oo MHz cellular
phone channels. By installing the propc...
band pass fil ter. most or all of these other
signals can be reduced or eliminated.

allowing the counter to produce a valid
COUn! on the hand of choice.

Band pass fil ters arc also useful for gen­
eral off-the-air counting. anytime you
know what band you're interested in. By
eliminating signals in other hands the fil ­
ters reduce the overall RF noise floor, im­
proving the effective sensitivity of the
counter for the frequency YOU 'fC trying to
count. In difficult situations, hand pa..s til­
rcrs can make the difference between a
solid count and garbage. Stanek offers
four dilTerent fi lters: DC - 60 MHz; 130 ­
500 MHz; 400 - 1500 ~IHz; and goo ­
2{)()) Ml lz models. Each of these otTers
less than 1 dB of insertion loss over the
passband. and nttcnuutcs out-of-band sig­
nals by at least 25 dB , and much more on
some bands .

As an example of the usefu lness of these
fi lters. I was recently called UJXln to track
down some interference on a nearby
mountain. TIle site wa.. fai rly crowded. ra­
die-wise. and one of the commercial 450
MHz repeaters was trashing the 2 meter ham
repeater, probably because someone had
mounted the commercial rig's anten na right
on top of the ham antenna. Unfununately, we
couldn't tell which one was the culprit,

At the site, I flipped on the Startck-c-it
displayed 107.9. The LED bar graph
showed six or seven segments lit- a pretty
healthy signal. Yikcs! The local f).,1 broad­

cast station wa.. at this site!
The bandpass fil ters would save the day.

I reached into my pack and pulled out the
HP-IOO. which passes frequencies in the
-UX) to 1500 MIlL range. Putting this filter
in line with the antenna dropped the signal
strength to one or no oars, just about elimi­
nating the FM broadcast signal. Now the
450 MHz commercial repeaters began
popping up on the display, and I was able
to quickly identify the rogue transmitter.

The performance of the counters can
also be improved by using an antenna
tuned 10 the frequency band of choice.
Startek otTers several antennas. ali well a",
probes. cases. ant! a special interface cable
for the MFJ-207 Analyzer.

Frequency counters have come a long
wav in the last few vears. in terms of hoth• •
features and pricing. The Stanek ATI I-SO
represents the fi nest model in the line, and
would make a good choice for anyone in­
terested in a full-featured frequency. De­
signed and manufactured in the USA.. the
unit is available from Srartck International.
Inc., 398 NE 38th Street. Ft. Lauderdale
H . 33334. 1-80 l-638-8050. Fa



182 North Maple - P.O. Box 73 Water town, SD 57201

AMATEUR CENTER
Proud rc be "AMERICA'S MOSTREUABLE AMATEUR RADIO DEALER"

Serving Amateur Radio Operators Since 1937

HOURS:
MON. - FRI. 9-5
SAT. 9·1 PM

CLOSED
Sundays &
Holidays!

NEUER SRY DIE
Conlinuedjrom page 37

system which presents endless
opportunities for anyone with
their antennas up looking for
them. And a third , which is a
real corker, on a new way to
clean bacteria from water with­
out using chemicals, heat or ra­
diation.

This is a real simple ap­
proach which makes good
sense and it's been tested and
confinncd at Idaho University.
So the answer to your first
skeptical question is, yes, it re­
ally does work.

The process starts out by
running the water thro ugh a
pipe in the dark so that the
bacteria shut down their de­
fenses against ultraviolet
light. Then you hit them with
a 69 kHz high energy zap.
which blows holes in their
cell membranes. It rips the
bacteria apart.

Applications: every ho rne,
swimming pools, reservoirs,
public water supp lies and so
o n. Imagine what a benefit
this can be to third world
countries where millions of
people die every year from
polluted water! There' s even
a hotel in Acapulco I could
name that could usc it in their
restaurant.

Now, here's the test. Did
you read the above, nod your
head, and say how interesting
that is; period? Or did you say
to yourself, hey, there's o ne
hell of an opportunity for al­
most anyone with some elec­
tronic smarts to make some
bucks while helping a lot o f
people to keep from getting
sick? Have I had any success
at all in getting you to th ink
like an entrepreneur or am I
just wasting my time even
trying to ge t yo u [ 0 make
money and have more fun in
life? Have you taken vows of

poverty? Is it a rel igious
thing?

Sigh.
In the last few days I've

seen several o utstanding op­
portunities to provide prod­
ucts that the world needs
desperately. I just wish I had
the time to make some of
these things happen. For in­
stance, one is a health prod­
uct thai would virtually
guarantee that people could,
if they had any interest. live
at least 50% longer. Maybe
loo% ! II'S inex pens ive to
make and could easily be set
up with multilevel marketing
thousands of people could
make lots o f mo ney. And a
few could make gobs. Watch
out Bill Gates and Warren
Buffet.

But I go to the trouble to
read everything I can and
learn about new fields . I seek
out and talk with the experts,
and then I go 10 sc ientific

conferences so I can meet and
talk with more experts. In the
last year I didn't see you at
the Boulder ISSSEEM con­
feren ce in June . I was there. I
d idn't see enough of you at
the Testa Society conference
in July in Colorado Springs,
despite my editorials telling
you about it. I was there and
even gave a talk. Nor did I
see you at the January ' 96
Global Sciences conference
in Tampa. where two of the
biggest technology break­
throughs o f the 20th century
were presented . And that isn 't
hyperbole.

Sure, Dayton is fun, but I
can' t remember when there
has been o ne single talk there
that got me to thinking and
gave me ideas. If I m issed
any, nobody has bothered to
write and tell me about it.

If yo u hear o f any scientific
conferences you think might

Con tfn ued on page 5 5
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Number 40 011 your F...cJblJ~k~ard

Debunking Some Myths about
Antennas, Feedlines & SWR

14 facts to pass along.

Bill Parker W8DMR
2738 Floribunda Drive
Columbus OH 43209

dctuncs the amplifier allowing damage
to occur.

3. No transmission line m ust be any
spec ifi c length if a rrunsmatcb (an­
tenna tuner) is available . Varying the
length of the feedline doesn ' t change
the SWR. but it docs change the im­
pedance prese nted to the Iccdline­
tuner co nnection.

4. At freque ncies be low about 35
MH z, when using o pe n wire (iow loss)
feedline. signal level s due 10 SW Rs as
high as about 6: I w ill be essent iall y
the same as signals produced by a near
perfe ct 1:1 SWR.

5. Neither the a nte nna or the
feed line must he self-resonant to oper­
ate properl y. Ne arly any fecdlinc and
associated an tenna may be resonated
by using an ante nna tuner
(tr ansmatch).

6. Using a trunsmatcb to reso nate an
antcnna-feedline system docs not
c hange the antenna or the fecdlinc im ­
pedances . It prov ide s the required in ­
ductunce/capacitancc to resonate the
mi smatched antenna system, via reac­
tance canceling. al so re ferred to as
co nj ugate impedance match ing .

7. Most losses in an antenn a system
occ ur in the accompan ying tran smis­
sio n li ne . The o hmic losses d ue to very
small diameter conduc tors are an o bvi ­
ous e xception. Nearly all antennas are
q uite effi cie nt rad iators.

8. For low-loss tran smi ssion line . an
SWR meter p laced a nyw here in the
line will read the same value . At the
an tenna . at the tran smitter, or some­
where in between yields the same
read ing .

You wi ll be g lad then to seek ad vice
from anyone who will li sten to your
woeful talc . Here are some facts to
hel p you te ll when a misconception is
be ing repeated and be lieved 10 be ac­
curate . At flrst g lance they may be
hard to accept. but facts they arc .

l . A low S WR indication docs not
nece ssarily mean that everything is op­
cra t ing properl y. It docs indic ate that
the antenna syste m, cons isting of the
transmincr. feed line . and antenna, are
very close to being pro perly imped­
ance-matched. Changing frequency
without some change in SWR is
usuall y cause for concern.

2. Reflected power doc s not flow
back into the transmitter causing over­
healing and/or infl icting damage .
Mi smatched impedance essentialI):

\~

I
f something is repeated often
enough. it will be accepted as true.
Incorrect information will never be

exti rpated. but we can all hel p to

red uce it by being correc tl y informed
and knowledgeable abo ut transmission
lines and an tennas. Spreadin g myths
and misconception s about antennas
o ver the radio , while newcomers are
monitoring, is how wrong ideas
propagate .

Read as much as you can absorb.
Th ink. about what the author is tryi ng
to convey. Compare d iffere nt authors '
ideas . Ancnd cl ub meetings that o ffer
programs about the subjec t. Soo ner or
later. when ins tall ing an an tenna or
whi le ope rating with an antenna sy s­
tem, co nd itions wi ll occu r that seem to
de fy any and all logi cal explanations.

Toon J: Mayhe 1/(''-':( (im l ' ytl /l l'ol/ Id hrillK a (' 0/1,1' (~(I .adi es · Home Journal!
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73 Review KPC-9612 Monitors
POCSAG Paging

Okay, so yOlt don't have a 200 acre farm.

"The Alpha-Delta DX-A Twin Sloper is designedfor40-80-160
meters, with one leg of the sloper a quarter wave for 80 meters

and the other a quarter wave for 40."

The Alpha Delta DX-A
160-80-40 meter

Twin Sloper

tronies

Kantronics bas updated the KPC­
9612 finmware. now V7.0. to
monitor 512 and 1200 bps numeric
and alphanumeric RPCI (pocsag)
paging messages, V7.0 also supports
page transmissions and a packet
paging server. Ten new paging
command, are added. Users may
connect to MYPAGE @ 1200 or
9600 to initial a page. A Pagerlog
and Pagebook may be established in
RAM, assisting the sysop in
maintaining and the remote operator
in using the page server. The
Pagerlog logs all pages sent and the
Pagebook stores callsign and pager
capcode pairs. Paging operations
require a 9600-1ike "data ready"
radiowhich attaches to the 9600 port
of the KPC-961 2.

To receive data quickly on paging
with the KPC-% 12. version level
on the KPC-3 or KAM Plus, or
product data sheets, browse our
IN T ERN ET we b p ag e:
www.kantmnics.com. E-mail fOnTIS

are available at the site too. New to
the web? Then reach our page with
your browser by clicking on ALE.
clicking on OPEN LOCATION,
typing in www.kantronics.com. and
hining return. If your browser pro­
gram supports file downloads, you
can retrieve numerous application
articles too, Or. just check in to see
"w hat's new,"

120 2 E 23 , La wrence . KS 66046
9 12-842~7745 fax 913-842-203 1

Data Sheets From our
Website

easily trimm ed the an tenn a to re so­
nance . Both se ction s resonated
slight ly below the band edge. A fter
trim ming , I was pleased to fi nd the
antenna was 1.5 : 1 fro m 18 10 to
1850, from 3750 to 3850, and from
7050 to 7250. Out of c urios ity I
tr ied OUI 17 meters and found it
resonant just abo ve th e band.

When I got o n the air the first
th ing I heard was 9GIBS 5/9 wo rk­
ing spli t on 7075 and 7175 . I
worked him o n the First tr y and got a
5/ 9. Then , tryin g 80 meters, I
worked VP5/JA7MQD and XEIL,
wit h 5/9 both ways . The next day,
using a Drake MN-2000 antenna
tun er, DL4 VCG/ HC 8 and VP 2EE
were weak, but wo r kable on 17
mete rs . I ' d say it ' s a da rned good
an te nn a ! m

T he inst ruct ion shee t made the in ­
stal latio n s imp le . I in stal led the pre­
drilled center connector as high on
the tower as I could, with the wires
stretc hed sloping 10 the ground . My
lot' s shape forced me to put the two
elements at about a 90° angle rather
than the 1800 re commended. Using
my M FJ Mode l 249 SW R Analyzer, I

John Stevenson AC4JO
4576 Monaco Road
Memphis TN 38117-6132

so me compromises may be neces­
sary. My yard is only 55 x 100 feet ,
includin g tw o pecan trees and power
lines, whic h made the top band con­
tacts for 5B-DXCC d iffi cu lt.

After trying dipoles, slo pe rs, and
reading every antenna article I could
find, I gave up and bo ug ht an Alpha­
Delta DX-A Twin Sloper a t Dayton.
It is desi gned for 40-80-1 60 meters,
wit h on e leg o f the s loper a quarte r
wave for 80 me te rs and the othe r a
quarter wave for 40. It has a co il
partway do wn to provide a q uarter
wave on 160. Like a ll slope rs, the
wires make o ne ha lf of the ante nna
and the tower makes the other ha lf.
The 80 meter leg is 67 fee t long. The
40 and 160 section is 70 feet. The
antenna is rated for full lega l power
an d comes preassembled.

T he first thing you, as a new ham.
should do. is sell you r house and

buy enough land so you can set up a de­
cen t antenna sys tem. Since the XYL
may inexpl ica bly veto th is ve ry
prac tical so lu tion to you r pro blem.
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The N11R Tree Antenna
Yes, this is the April issue...but this is a real antenna, not a joke!

Chip Cohen N11R
2 Ledgewood Place
Belmont MA 021 78

Ph oto A. The author S connection 10 a 20-1001 oak rree.
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T
his "biological antenna" may be
the most peculiar antenna you' ll
ever hear of ... and it works !

In the last few years, J have been de­
signing and building a va riety of new
and exotic antennas; specifically in the
field of fractal antennas, which arc built
around those exotic shapes show ing up
j ust about everywhere . The new antenna
described here was inspired by some
theoretical (model-based) work, in
which mathematical "fractal trees" were
found 10 be high gain antennas. Also, I
was aware thai real trees had heen
shown to be VLF resonators about 15
years ago . In QST I'd seen old reports of
trees poorly resonating at 40m when
tuner-fed. Would they work at any com­
munications frequencies? 1 decided to
put my scienti fic skepticism aside and
let my curiosity take over.

Fact: Real live trees (Ire an tennas. Hut
be fore you exchange your antenna farm
for a tree Iarrn. keep in mind that real
trees arc mediocre-to-good antennas
which only seem to work at VHF and
UHF. Here' s how to "build" one.

"Real live trees are antennas."

First , find a tree 15 to 20 feet tall.
Bring your coa x to the ground at the foot
of the tree and fi rmly hammer a I-foot
ground rod into the soil about 2 inches
from the trunk . Attach the braid to the
ground rod. The rod should only be vis­
ihle an inch or two above the soil. Next.
hammer a I-inch nail into the trunk.
about 2-4 inches up and close to the
ground rod . Connect the center conduc­
tor onto the nai l. If you wish. you may

place a ferrite co llar at the feed to assure
that it's your tree that ' s radiating. See
Photos A and B. which show my connee­
lion to a 20-foot oak tree. and the tree
an ten na itself.

Now go and operate. You will find
that the "tree anten na" resonates broadly
( less than 2: I SWR) fro m about 120-175
MHl for a 50 ohm feed. It is mostly re­
sis tive, and not reactive. ncar 2m. You' I!
have a 2m ante nna-without the an­
tenna! The tree antenna seems 10 per­
fonn roughly 2 dB better than a
1/4-wavc duckie (based on a direct com­
parison). Don't expect it to perform like
a high ground plane. though-c-it will
easily be 8- 12 dB below even a modest,
raised commercia l ground plane vertical
antenna. A true gain antenna it's not­
but it's nature ' s free g ift to the VHFer.
Here. ncar Bosto n, my tree antenna is on
a hill and I get into the Derry. NH. re­
pealer (KIMNS) and the Carlisle. MA,
repeater (W IFC) full-quieting with 1
walt. That's 40-45 miles away. Same
story wi th DX packet on K IEA. which
easily connects from 35 miles with a
wall. My results may not be typical.
though, because o f my elevation . If
there's a repeater 1O- 15 miles away. a
tree antenna should be adequate in most
locations.

To double-check my results I had to
establ ish that it was the tree radiating.
and not the coax (all of which was o n the
gro und). I loaded the ground o nly: no
dice. Then I disconnected the hut con­
ductor from the tree and watched the
signal go away. I fed the tree wit h di ffer­
ent lengths of coax- from I inch to 100
fce t-and noted the (minor) SWR
changes. The MFJ 259 SWR analyzer



"The tree antenna seems to perform roughly 2 dB better than a
It-t-wave duckie,"

Photo B . The tree ontt'nna nself,

discharged. Could being a poor low­
frequency radiator help a tree survive
lightning strikes? We will never know­
unless trees start doing something bi­
zarre, like talking back . And if they
do.... I'm not listening! fa

can him off to the
funny farm. Imagine
the "no antenna" con­
troversy in your town
erupting over trees.
Time 10 pull them all
down--or defer to the
intent o f PRB· I ! Seri­
ously, though, it is a
good emergency an­
tenna, and may be use­
ful for RC-controlled
lawn and patio elec­
tronics, among other
things . And will there
be a tree-based re­
peater soon?

A few cautions:
First, nel'er use high
power on the tree; it
could resu lt in a fire .
Next, be aware that
rain and snow will un­
doubtedly (tempo­
rarily) short out the
antenna, or at least
change the SWR.
Ground conditions
also change the reso­
nant frequency, but the
resonance is so broad
that you will experi­
ence o nly minor 50n SWR changes
(mine was 1.3:I at 2M) after it rains.

was hand y for this. 1 minimized the
length of unshielded coax at the feed to a
few inches o r less; a very high SWR
would show 'his to be the radiator. Fi­
nally, 1placed a ferrite collar on the coax
at the tree to stop coaxial radiation, and
then used an Ie Enginee ring field
strength meter on a pole to confirm that
the radiation was emerging from the tree
and not the ground. Maximum near-field
readings came from the lower tru nk and
upper branches.

The tree seems to resonate by virtue of
its height. This might also be expressed
by its trunk diameter, since a th ick trunk
goes with a high tree. I found, roughly,
that the resonant frequency goes as the
formula:

for D, the trun k diameter, in inches. The
resonance is o f very low Q. I measured a
Q of about 3 for several different trees
(mostly maples and oaks) . The lowest
resonance I attained was about 100 MHz
for a 1· 112 foot (trunk diameter) oak
tree . Keep in mind that I had no equip­
ment capable of chec king VLF reso­
nances, j us t as I suspect that the previous
investigations had not cheeked o ut VHF
possibilities. The tree worked poorly
when fed by a tuner on 40m and 20m; it
was basically a dummy load at HE

To explain the tree radiator, it is
tempt ing to use fractal theory. Such a
broad resonance radiator could easily be
explained by a "multifrac tal spectrum,"
indicating that the real tree is not j ust
one fracta l pattern, but a variety of pat­
terns akin to o ne another (clouds are a
great example of something with a
multifractal spectrum). It is not known
to what degree the roots function as "ra­
dia ls." Fu rther work needs to be done to
show ho w the frac tality of real trees af­
feels their characteristics as an tennas. if
at all. Unlike the fractal tree anten na, the
real tree antenna is capac itively loading
the feed. and is not high in gain.

Why use a tree antenna? Aside from
the novelty, a tree antenna is the ultimate
stealth anten na. If your neighbor com­
plains about a rad iating tree, it' s time to

Also . if you depend on your VHF link.
try a backup antenna (o r make the tree
your backup). Finally, I am not suggest­
ing a new scientific fi eld where yo u:
"p lug in a petunia," or "radiate the rad­
ishes." Anything that's water-based will
radiate (or at least load}-usually
poorly. Because they are tall , stationary,
grounded, and don 't complain, trees
make the best "biological antennas."

On a pract ical note: Trees are resonant
structures. There fore, at VHF and UHF,
it 's best to get as far above and away
from them as possible. Yo ur backyard
forest is not transparent to RF.

Does bei ng an antenna do anything for
the tree? Probably not. Note, however,
that trees do not resonate well at LF,
HF and MF. It is at these frequencies
that much of the energy from lightning is

VHF REPEATER
Make high quality VHF repealers Irom

Motorola MICORmobiles.
• 45 wan Mobi le - DUO 599
• Conversion Inlormalion $12

CALL FaA MORE INFORMATION
(lntorm./Jon without rNJo purd>llse $40)

Versatel Communications
Orders 1-8()().456-5548 For Info. 307·261101700
P.O. Box 4012 · Cas per, Wyoming 82604
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73 Review

Good things come in small packages.

The ISOTRON 80

"This antenna is not just something to use until you call get a
real antenna-s-it truly is a real antenna and I would

recommend it for any permanent station."

I took a couple of sawhorses and made a
SlIJ1lU1 to hold the 20 feet of mast and an­
tcnna up in the air in the middle of the hack
yard. It wasn't pretty, but atleast it wasoff the
ground.

Back to the basement and the rig. Signals
were not baJ considering the conditions. J
wondered where the resonant frequency was
going to be. According to the instruction,
witbon the tuning stubs the antenna should
come into resonance around the high end of
the band. Much 10 my surprise, without any
adjusting the resonant frequency was 3.940
with a 1.1 to I. So would thc signal get out
when the a ntenna W3.'> only 20 feet olT the
ground'!

I was able to work several stations with
58 59 57 reports in the middle of the after­
noon. I was interested to see what the sig­
nals would he when Jchecked into the Mid
States WX ncr meeting on 3.940 at 6 p.m.
CST that evening. 1have been en this net
for many years and most of the fe llows
know what my signal should be. No one
seemed to notice any difference in the sig­
nal! When I told them what I was using,
there was the same disbelief that I had felt
when I first saw the antenna.

Switching between thc dipole and the
ISOTRON., I noticed thai the ISOTRON
didn't seem to pick up as much noise as
the dipole.

The dipole'!'. and the IS01l{ON's signals
were comparable in the receiving mode . In
transmiuing. at some times the dipole would
run about I to 2 S units stronger and at other
times my signal was ahout the same. TIle

Operation

Well "hal now? I had a 100fO(){ piece of
coax so I decKIcd. to book it to the antenna and

my TS---I4OS. To my surprise, the signals
were pretty good in spite of being in the base­
ment with an antenna that didn't look like it
would do anything on 75 meters (it looked
more like a 2 meter antenna).

The next day Iconsidered trying to get the
antenna outside and on the tower, but there
W3.'i about a week ofwindy, rainy weetbcr; so
ibcre was no chance to work with the an­
tenna. I kept looking at it and wondering if I
was wasting my time. but my curiosity W3.o;

getting the best of me. Out to !he garage I
went and found a couple of sections of 1V
mast pipe. I put them together and fastened
the ISOTRON lID to the mast pipe.The wind
was still blowing and the temper ature was
around 25°F, so I had to make quick work of
getting this antenna into a position wbee I
could sec if it wouki do anything at 20 feel

lhat felt as if it must be a box of feathers-c-it
weighed scarcely 6 pounds! Iquickly opened
the box and. to my surprise, there wac; hardly
anything in it that even came close to looking
like an 80 meier antenna. Everything was
neatly packaged; nothing rattled around in
the box. In fact, each little package was. se- I

cured to the box with some kind o f epoxy.
Looking at me contents I admit I kind of 1'llOlo A. 71Jl' ISaTRON W . Phoro by U'ill SoJa.
chuckled and thought: This is not going to
be much of a test- it's too small to do
much on this band.

Later that evening I read the assembly
instructions and decided that since it was
so small I would put it together in the base­
ment Downstairs we went and in about 20
minutes I had this strange-looking antenna
put together.

Assembly

About a week. passed am I was at home on
my lunch break when the UPS truck pulled
up. Tbe driver handed me a box thallookOO
too small to contain an 80 meter antenna and
44 73 Amaleur RadioToday "ApliI1996

1thought lhat they were kind oran odd-look­
ing antenna---too small tc be effective and., at
most., good roc SOIl\,.'OOC in an apartrrem, op­
crating portable., or perhaps in a lOObile rome
park. Was I surprised!(More about that laier.)

Ralph said he woold send me the

ISarRON 80antenna, as I bappcn to be very
active on 75 meter SSB. By the way, I have
been a ham for about 40 years, so I think I
have seen and tried almost every type of aII­

ten na that has come along. I especia lly like to
make wire antennas: loops, longwire, dipoles.
curtains, etc.., and anything lhat hi out of the

ordinary. Looking at the picture of the

IS01RON SO. it certainly fits into the oot-of­
tbc-ordinery category!

Jim Bellini K9HKS
817 East 15th Street
Sterling IL 61081

A s most of the ham radio comm unity
is aware, the amateur bands were

not at their best during tbc months of Octobc...
and November of 1995. So was that a good

time to II)' to evaluate an antenna? Well. after
thinking about it. I believe it was! If it will
'toVOfk wxIer fUJI' conditions we all know

it is going to "ally perform under great
corditi ,"OIlS.

I received a letter from Ralph Bilal ask ing
me if I would like to review one of his
ISOlRON antennas and compare it to other
antennas that I have had at this location. I
jumped at the chance because I have seen the
IS01RO~ antennas advertised and. frankly.



"I can picture them all on one tower with no wires, control
cables or antenna rotors."

dipole was at 35 feet and the ISOTRON was
ar 20. 1was impressed!

Performance

The next step was to get the
ISOTRON up in the air on the tower. Fi­
nally. the forecast was for 50°F. so I de­
cided to run a new line of RG58U coax.
to the tower. 1 asked the XYL to come

out and hold the ropes while I went to
the top of the tower, and in a couple of
hours the I SOTRO~ was up at 57 feet.
Now for the big test!

Into the shack I went to sec if this li tt le
thing was really going to do much on the 75
meter SSB portion of Ire band. I checked
again for the resonant frequency and found
Ihat tb: antenna had changed and was now
resonant at a much lower frequency, 3.867.
with a 1.4 to 1.0 SWR. I use a solid-state rig; I
wanted to know what the band width would
be as anything above a 2 to I SWR causes the
output to be reduced. 1found!hat I was at a 2
to I SWR at 3.893 on the high side of 3.867,
and a 2 to I SWR at 3.843 on the low side of
3.867. By using the built-in antenna tuner I
was able to cover the whole 80 meter band
with 00 problem.

I am currently using a Kenwood TS­
M OST driving a Dentron MLA-1200
amplifier with a Dentron Super Tuner. I
was pleased to fi nd that the ISOTRON
accepted the 1,200 watts PEP without
any problems. ( It is rated at I,()(X) watts
PEP, 500 watts CW, according to the
rmmufucturer.)

I am still stunned at the performance! It
exceeded my wildest expcctations-I was
jumping in and out of different QSOs get­
ting signal reports and comparing them 10

those of the dipole antenna; the ISOTRON
was outperforming the dipole, which was
mounted at 35 feet! I wondered if it fa­
vored a certain direction but found that it is
omnidirectional, just as the Bilal Co. .said
it would be.

In using the antenna over the past couple
of weeks I have found that it has pcr­
formed above and beyond what I thought
would have been possible for such a com­
pact antenna. I thi nk the best report I have
received so far was from W0NUJ in
Coldsprings,.MN, who gave me a report of
59+30, and K9TCC {about 12 miles from

me) was running 59+15 with his dipole
antenna. 1 have compared signals many
times against the dipole and have found
that on stations close in (75-100 miles)
at times the dipole was slightly stronger
by maybe I to 2 S-units. On stations
worked over 100 miles the ISOTRON
80 has given me bette r signal reports.

Some other reviews that I have read of
the ISOTRON antennas report that they

make great antennas for those who live
in restricted areas (apartments, mobile
home parks). Field Day sites. or portable
sites. and that they are a quick way to get
a signal on the air. This is true, but I
would like to say that this antenna is not
just something to use until you can get a
real antenna. This is truly a real antenna
and 1 would recommend it for any
permanent station.

How does it work?

How do the ISOTRONs work so well?
For an antenna to work, it should be
electrically resonant. The ISOTRONs
are made electrically resonant by using
only two components : the large co il in
series with the capaci tive pla tes of the
antennas. (Match comes automatically
with the right combination of the two
components at resonance .)

There is more that is necessary for
an efficient ante nna. An ante nna needs
a certa in amount of area to couple ra­
diat ion to the atmosphere, sometimes
referred to as the "capture area. " How­
ever, this is an area. T he area can be
any shape or form. The laws o f physics
for this phenomenon do not specify
appearance. The ISOTRONs have this
radiation area . They exceed or equal
(depending on the model) the area of a
conventional half-wave dipole (#12
wire). In simple terms, the Bilal Co. has
designed the ISOTRONs into a three-di­
mensional package. The performance
speaks for itself! I'm pulling the d i­
pole anten na down at this QTH and the
ISOTRON 80 is going to be the
antenna. In fact, I'm wondering about
the other bands-160, 40, 20, 17, 15,
and 10. I can picture them all on one
tower with no wires, control cables or
antenna rotors. F!

CIRCLE 42 ON READER SERVICE CARt
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NEW PRODUCTS
Cricket Pulser Eases
Tuning Stress

If you want 10 rune your trans­
miner without running it lit fu ll
power. Centaur Electronics of­
fers the Cricker Purser as a way
o f limiting wear and lear on your
equipment without sacrifici ng
luning accuracy.

The purser connects to the rig 's
CW key jack. Depress the pulse
button and adjust the duty cycle
for the desired pulse width. For
e xample , if you set the pulse
wid th at 1O%, lhe 1.5 kW ampli­

fier will think you are only run ning 150 wans. but the full power
will be there in pulse s, allowing you to usc any relative or peak­
reading watt meter to tu ne.

There's also a key-down switch to allow you to run co ntinuous­
power tests.

For more information, contact Centaur Electroni cs at 3720 S. Park
Ave. #604. Tucson AZ 85713. Phone: (520) 622-6672. FA X: (520)
622-1341.

Antenna Kits from
Cubex

The Cubex Anten na
Company has released two
new VHF-UIIFantennaex­
pe rimenter kits. T he kits
conta in all the parts needed
10 build experimental anten­
nas custo mized for speci fic
applicat ions.

E ach kit co ntain s a
Fibergl as boom. quarter­
inch spreader arms, copper
ti nned ante nna wire , an­
rcnna wire notches. insu­
lated feed b lock, pv C or
aluminum boom mast cou­
pler plate and miscellaneous
stainless steel hardware.

The kits come in fWO hoom sizes: either 4 feet by I inch , or 8 feet
by 1.25. The four-foot vers ion costs $29.95 plus $6 shipping. and
the eight-foo t goes for $69.95 plus $ 12 shipping and handling.

The address is C ubcx, 27 16 Sturn St. Unit E, Brea CA 9 2621.
Phone (714) 577-9009. FAX: (714 ) 577·91 24

MFJ Ente r­
prises has man­
aged to cut the
price of the old
reliabl e G5 RV
antenna to less
th an $30. The
~1FJ - I 778 is the ""'~~~=~_=.D_=~~~'1

latest version of
this popular wire all- band antenna.

The antenna is just 102 feel in length - less than the length o f a
full -sized SO-meter dipole. As a stoper or an inverted vee . it's even
more compact. With an antenna tuner. you can operate fro m 80
through 10 meters. With an an tenna tuner and a ground . it will even
operate on 160 meters.

1\1FJ's version of thi s antenna comes fu lly assembl ed and ready 10
han dle full legal power for $29.95 . The setup includes 102 feet of
antenna wire, 32 feet. 6 inches of 45D-ohm ladderline terminated
with an SO-239 coaxial connector.

The address is: MFJ Enterprises Inc ., PO Box 494, Mississippi
State MS 39762. Phone: (601) 323-5869.

JBI Products and Technologies has announced a new computer­
rad io interface that al lows hams to control their radio eq uipment
with a PC compatible co mputer.

The interface works with units by Kenwood. vaesu.tcom. Heathkit
and Ten-Tee that are designed for computer control.

Ccmputer-Tranecetver Link Announced

A New Price
On an Old
Favorite

~_..~-­---
LUCIII'S
NO-CO E

TECHNICIAN CLASS
L1CEHSE GUI E

No-Code Tech Class
license Guide

Larry Luchi W7KZE has been
at it again with th is 160- page
1995 edition o f his Tech lice nse
guide. Latest question pool. An­
swers. And good explanations so
you can take the lest understand­
ing what it's all about instead of
trying to memorize hund reds of
Qs & As. None of this sluff is
very difficult 10 learn, and you' ll
need to have a good grasp of the
fundamentals to go on to your
Gene ral license . U nle ss , of
course. you are a gutless. wishy- washy, namby-pamby dullard with
no ambition to do anythi ng but ke rchunk our 2m repeaters. thus
settl ing for about I percent of the adventure amateur radio has in
store . No offense intended. Tiare Publications, Box.. 493. Geneva
Lake W1 53147.
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Johnson Matchbox
ConHnut.>djrom page 28

four narrow plastic spreaders which ru n
the whole length of the coil. They are 10·
cated every 90Q around the circumfer­
ence of the coil.

The main coil is tapped at approxi ­
mately 0, 8.8. 12.7. 14.6 and 15.5 turns
from each end; the tap at 0 turns means
thai the entire coil is used. This gives 80
through to meier coverage, respectively.
t7 and 12 meters are covered but nOI 30
meters. 30 meter coverage could be pro­
vided by an additional tap between the
40 and 20 meter laps.

Link Coil

Wound over the center section of the
main coil is an unbalanced input link
coil (L2).

The link is wo und with the just about
same pitch as the center section of the
main coil. Ho wever, its o utside diame ter
is larger. 3.0 inches. It contains four
turns.

The link co il is positioned coaxiall y
with and over the center portion o f the
main co il. It has an adj ustable tap-­
about 1.25 turns up from ground gives
around 50 ohms output impedance. Us­
ing all the turns of the link gives in ex­
cess o f 300 ohms impedance.

Both coils and all the wiring is made
from 12-gauge, tinned , solid-copper
wire.

Switch

The switch (51) for selecting coi l taps
is a rotary unit. It has two poles wi th five
positions (Johnson No. 22 .884). It is a
successively shorting design, although
I'm not sure if th is is strictly necessary.
The switch is not large-it's about 1.75
inches in di ameter. The two switch
sections are located On opposite sides of
31l6·inch thick ceramic insulation. In
my home-brew version, I just used alli­
gator clips to tap the coil.

Capa citors

There are two variable capacitors.
They arc both rated at 3 kY peak using
0.075 inch plate spacing and ceramic in­
sulation.

The first one (C I) is an ord inary dual
gang unit, with to to 100 pF of capaci­
tance per section (Johnson Part No. 154­
505-4 [I OOEDJO]).

The other capacitor (C2) is set up as a
two gang, dual differential variable, also
10 to 100 pF per section (Johnson Part
No.169-25 (I00EDA30». Adjusting a
dual differen tial capac itor causes one
section to increase in capacitance while
the other section decreases. For ex·
am ple, as the capaci tance of sec tion C2a
is increased, that of section C2b will de­
crease (d itto for section s C2d and C2c,
respectively). For this circuit, the rotor
of this capaci tor needs to be insulated
from the chassis.

My home-brew version of the Match­
box was built o n a metal plate resti ng o n
a wooden chassis. The manufactured
version comes in a lO x. lO x g-Inch high
metal box.

Tuni ng Up

Tune up is simple . Install an SWR
bridge between the transmitter and the
matchbox with short pieces of coaxi al
ca ble. Se lect the correct co il tap for the
band to be used. Using the lowest pos­
sible po wer input to get an SWR ind ica­
tion, j uggle both vari able capaci tors for
the lowest SWR. There is interaction be­
tween the capacitor adjustmen ts.

Or, to be more considerate o f o thers
o n the a ir, connect an a ntenna no ise
bridge to a receiver. Set the no ise
bridge to 50 ohms res is tive, th en ad­
just the tu ner for a dip in no ise in th e
receiver.

Perfor mance

Using my particular antenna (a 275­
foo t long closed loop, ro ughly triangular
in shape, approximately paralle l 10 and
about 25 fee t above the earth, fed with
25 feet of home made 600 ohm open­
wire line), I'm able to achieve very
nearly a 1: I 5 WR o n all bands. Curre nt
balance, as indicated by an RF ammeter
in each leg of feed line to the tuner, is
excellent though my loop is not sym­
me trical. The Matchbox. circuit provides
at least 15 d B of harmonic attenuation as
it is a resonance circ uit. It gives some
preselection for the receiver as well.
You' ll real ize this when you have to re­
tune every several hundred kHz or so on
80 and 40 meters if you want to keep the
SWR low. I don't find this a serio us in­
convenience, since I made up a calibra­
tion chart giving frequency vs. dial
setting.

Continued on page 5 9

Pocket Morsel
Code Trainer
Learn Code Faster & Easier
Beffer than code tapes
Take it anywhere to practice
Ught weight & compact

The Deluxe Pocket
Morse Code Trainer

"5elecfObJe cxx:1e S
rotes from 3 wpm
to 33 wpm
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2) Preprogramrd random charactrr playing
J) tntereen ve traininl: (Excellent for beginners)
4) Co_Union, o""'y l rnrra trd QSO

( I million di lferenl QSO like the General exam)
5) Prep roga mrd QSO to chrck accu racy
fi) Conlinuou, ra ndom words PlayinC

The Ultimate Pocket
Morse Code Trainer
II hes a ll th e a bove ree tures plu~

I) A 16 character LCD d isplay which allows
you to check yourse lf during or after a QSO
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Kenwood, Yaesu, lcom,
Cushcraft, AEA, Kantronics,
Bencher, Diamond, Astran,

MFJ, Hustler, Ameritron,
Larsen,~ and more_.

(800) 942-8873
Autflorized~ For AD M.1jor 8nnds

Hf, VHF, utFAnd~

Local or FAX (8011567-9494
7'946 South sure Street Mim-~e, lIT 84041

OosedMond~
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Amateur Radio Teletype

I'll j us t have to hook up the old
lie again. huh? Hi ."

Well. guys. un fortu nate ly. I
have very little Mac software. I
know the re is quite a bit o ut
there. though. You might check
o n AOL, in the Ham SIG library.
or on CompuServe, in Hamtcer.
By now. I shouldn' t have to hint
to share the findings with us
o ver here. should I?

Ray Ortglesen WF I B advises:
" I th ink folks in terested in the
RTIY loop page may want to
surf (oh I hate tha t word ) over
10 m y pag e. It's got some as­
sorted RTIY stuff o n it. hllp:/I
i ds .ne t/- w fl b/ho me .h tml is
Ray ' s si te . Check it o ut. you
may well enjoy it ."

Speaking o f Web sites. there
is the home page of RTIY Loop
at hu p:llwww2.ari.netlaj r/rtty/.
One of the more popular fea ­
tures of the page is the library
o f o ld colu m ns . Bill Ho well
N5ALO as ks if it would be pos­
sible to have access to earlier
issues? " If these are just sittin g
aro u nd on d isk so me wh e re.
wouldn' t i t be easy [Q plug them
into the Web page?" Yes. Bill.
it would be easy, but space con­
su ming . and I h ave a li mit ed
amount of space on my se rver. I
a m trying to put up colum ns ,
d ownlo ad s, a nd info r matio n
use ful to the readers o f the col­
u mn. Feel free to drop me a line.
via e-mail or snailmail. if you
have any suggestions.

Lu i s XE2MXU /NSUHB
passe s al ong his congra tulations
o n the new web page. .. It 's good
to see that at least one of the col­
umns of 73 is on the web no w.
Now if we could get the rest o f
the magazine in there .. :)" I can't
speak for the rest of the maga­
zine, Lui s, but Llook forwa rd to
sharing with all o f you this way
for a long time to come.

We ' ve covered the past and
future this month. along wi th
plenty of your input. I al ways
look forward to your cards, let­
te rs, and e-mail. Reach me via
snai lmail at the post o ffice box
a bove . o r via e - mai l at
aj r@ ari.net. MarcWA3AJR on
Ame rica Onli ne. or 75036,250 1
on Com pu Serve . More ne xt
month . with plans to highlight
some rece nt RTTY and related
equip ment. fa

Italian Ham Awards. along with
plenty of details about satelli tes,
OX news. contests . and the like.
This is both an attractive and use­
ful page. Check it QUI.

Mark Walker N9HCI wrote
that he was troubled with the ver­
sion of Hamcomm he was using.
"Got a copy off the net, looks re­
ally neat, except the tones do nOI
go high enough 10 be usable. 2000
Hz is the top end for the gencr­
ated tones . Any ideas'! My only
other choice is an old TO I have
which generates RS232 on RECY
OK . but wou ld requi re some
means to modulate the 120rnA
loop with the ±12v from the se­
rial port 's TXD line. Any sources
you may recommend would be
appreciated. Mark."

I dropped Mark a note telling
him that the actual tones should
not matter... just the difference
between the m. Not knowing
which version of Hamcomm he
hed. I sent him vers ion 2.2, which
is on disk #5 of the R1TY Loop
Software Collection. to try out.

His response: 'The new
Hamcomm works great." The moral?
If a version of the sottwere you are
trying does 00l: seem to work.. kxJk
around foc a new version.

An unsolved problem comes
from Dave N3AAT. who notes
that he has a Delta 2ILevei Con­
troll er and Maci ntosh Portable .
He wants to know what he has to
do to get onto RlTY. whether he
needs a controller, or if there is a
software solution .

On a re la te d no te . B o b
C a staneda KC7QR as ks :
"Maybe you can point me in the
proper direction ? I' m looking
fo r a " good" RTTYprogram for
th is M acinto sh Centris-65 0
computer thai I'm no w using .
And maybe (but down the line )
an SSTV program that will work
o n this too . I've been a ham
since about 1972 and for most
of that time it 's bee n on RTTY.
Ha ve wo rke d WAS . WA C .
DX CC-RTTY, and so me other
stuff, most o f it on the "o ld "
model l Ss and 19s. Fo und an ex­
cellent program for the Apple
lI e computer for RTIY but don't
have much roo m here in th is
small shack for more than one
computer. so would like to find
an RITY program fo r the Mac .
But if I can' t find one, I guess

a nd was coined b y Ana log
Devices for a th ree-chi p set: an
(SA bus interface chip, a l6-bit
stereo CODEC (the ubiquitous
ADI 848). and a ADSp·2lxx
family OSP ch ip. Several sound
board manu facture rs have used
these on their so und boards. Un­
fonunate ly, thi s technology has
already been made obsolete by
the introduction of ne wer ver­
s ions o f th e c h i pse t. Echo
Speech Corp, for example, now
has the latest AOS P-218 1 and a
new IS A inte rface that offers
WIN95 plug and pla y hardware
and so ftware.

Meanwhile. ROOG1=yGOVfQ
(Roben .Glassey@nmp.nokia.com)
writes the following: " I' ve been
co rres po nd in g with Erw in
Cremcrs about DSP so ftware us­
ing a Soundblasterw card and
he mentioned you as someone
who may be wo rki ng on th is
ki nd of software . I ' m in terested
in corresponding with anyone
working in thi s field. since I am
writ ing Soundblaster DSP pro­
grams too. My current project is
a Soundblaster-based Ham Ra­
d io H F dat a mode m. So far I
have written code to demodulate
RTTY to the screen , wi th tu n­
ing and input le vel indicators.
Thi s works, but is still in the
very early stages. My ult imate
a im i s to T X/RX RTTY.
AMTOR, PACTOR and possi ­
bly PACTOR II . both FEC and
ARQ modes. I' d also like to try
out so me highly robust modes
such as the second ge neration of
CCW/B PSK for ex tremely low
SNR cornms (portable Q RP OX)."

While I am nOl working on such
a project. l am reasonably sure that
at least one of the readers of this
column (other than you) is.• so 1
look forward to the establishment
of a match. and feedback of any
progress. Good luck.

One of the wonders of amateur
radio is the international nature of
the hobby. A site fo r "serious
OXers" can be found at: hup:/I
promet12.cineca.itlhtdxl- Mirko
C aserta. IK0ZSN. is the "Awards
Page" manager.These pages con­
tain the latest information about

Marc l. l eavey, M.D., WA3AJR
P. O. Box 473
Stevenson MD 21153

The accumulated showers o f
e-mail and letters this month are
threaten ing to make a messy desk
messier, if that is possib le. So .
let's look at what so me of you
have had 10 say.

Evaristo F. Nievera N1MBC
enjoyed the review of ham radio
Intern et si tes in the O cto ber
RTfY Loop, and wri tes that he is
just le arning the ro pes of the
lntemet. and had looked every­
whe re for amateur radi o sites or
home pages, only to find the in­
formatio n here in RTTY Loop.
Formerly DUIEN, Rickey re­
ceived his U.S. call five years ago
and continues to Slay in touch
with Philippine news through the
Internet. He has tried several of the
commercial serv ices. including
Ccmpu.Serve , Prodi gy, and
America Online. but prefers a di­
rect connection through an Internet
Service Provider for economy and
speed of transmission.

He adds that since we are in
the bottom o f the sunspot c ycle.
with propagation at a long-t ime
low, the In te rne t pre sents a
threat to amateur radio. His cur­
rent activities include packet
and PACTOR. and he is looking
into co lo r tran smission wi th
PACTOR.

Well. Rickey, while I share
your concerns about compute r
communicatio n affecti ng ama­
te ur radio . perhaps the death
kne ll is a bi t premature. After
all . the same could have bee n
said of the telephone, o the r
broadcast media. o r e ve n. as
once was forecast, the ci tizen' s
b and. But we ' re all still here.
With new front iers to conque r.
and new techniques to e xplore ,
I th ink ham radio will lead us
into the next millen nium.

Then there was all the input
o n rhe question of sound boards
and di gital modes. Johan Forrer
KC7WW fill s us in on the o ri­
g in of a term questioned in a
pre vious column. " PSA" stands
fo r "Personal Sound Archnecrnre"
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of feeling compelled to make

so mething up.
21 . You rotate your screen sav­

ers more Freque nt ly Ihan your
automobile tires.

22 . You have a functioning
home copier machine, but every
roaster you own turns bread imo
charcoal.

23. You have ended frie ndships
because of irreconcilably d iffer­
ent opin ions about which is bet­
tor-e-the track ba ll or the trac k

pad.
24. You e-mailthis message to

your friends over the net. You'd
never get around to showing it 10

them in person. or reading it 10
them over Ihe phone. In fact, you
have probably never met mOSI o f
these people face -to-face.

25 . You unde rs tand all the
jokes in this message. If so, my
friend, techrology has takenover your
life. Isuggest. that fbryour owngood,
you go lie under a tree and write a
haiku. And don't use a laptop. PI

CIRCLE 56 O N READER SERVICE CARD
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Photo A. Whell workillg with students, Iry 10 keep them "balanced"
so thor rechm J{ugy doesn't take orer their /in·s.

14. The thought thai a CD
could refer 10 finan ce o r 10 music
rarely enters your mind.

15. You go to com puter trade
shows and map our Y'our path of
the exhibi t hall in advance. But
you cannot give someone direc­
tions to your o wn house without
looking up the street names.

16. You would rather ge l more
dots per in c h than m il e s pe r

gallon.
17. Al Gore strikes you as an

"intriguing" fe llo w.
18. You o wn a sci of itty-bitty

sc re wdrivers , and you actuall y
know where they are .

19. W hile comcmporaries swap
stories about the ir recent hern ia
surgeries. you compare mouse­
induced index finger strai n with

a 9 year old.
20. You are so knowtedgeabtc

about technology that you feel
secu re enoug h to say " I do n' t
know" when so meone asks you a
technology q ue st ion . in s tead

" OYII: E I" "
TEQtNlO~" I ' OK

~6:'E~ I: : C. " rodllY ' :';:',.-.-.. ..
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vnderliJled. c:o..PACT . EASY 0.... 9000 u's uu<l.
A card lot each qu..tio"l

4. You think of the gad gets in
your office as " friends:' bUI you

forget to send your mother a birth­
day card.

5. You di sdain people who use
low baud rates.

6 . You usc the ph rase "digual
compression" in a conversat ion
without thinking how strange your
mouth fee ls when you say it

7. When you go into a com­
pu ter store. you eavesdrop on a
sa le spe rson talk ing. wuh
custome rs....and you but! in 10

correct him and spend the ne xt 20
m inutes answering the customers '
questions. whi le the salesperson
stands by silently. nodding his head ,

8. You know Bill Gates' e-m ail
address, bn you have 10 to ok up your
own Social Secu rity number.

9 . You sign Cbrtstmas cards by
putting :-) next 10 your signature.

10. Off the top o f your head .
you can think of 19 key stroke
symbols that are far more clever
than :-)

II . You back up your data ev­

ery day.
12. You think jokes about be­

ing unable to program a VCR are

stu pid.
13. On vucauon. yo u are read­

ing a computer manual and turn­
ing the page s faster than everyone
el se who is reading John Grisham
novels.
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WANT TO LEARN CODE?
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Technology and no li fe

I recently read a terrific article
writt en by o ne o f my fa vo ri te
writers: Unknown. I ch uckl ed so
lon g and ha rd o ver the tru isms
thai I decided to share them in my
" IIams With Class" column. I'm
sure that teachers and instructors
of amateur rad io w ho read my
column will find apprcpriarc use
for this "ice-breaker."

You kno w tec h no lo g y h as
taken m er your life when :

I. You have never sat throu gh
an enti re mo vie without ut least
one device o n your body heeping

or buzzing.
2. Your stationery is more dUI­

tcred than warren Beatty' s ad ­
dress book. The letter head lisls a
fax number. e-mail addresses for
two on-l ine services, and your
Internet address. which spreads
across the width of the lenerhcad
and conu nues to the back . In es­
sence. you nave conceded mat the
first page o f anything yo u write

is letterhead.
J . You need to fill out i l form

that must be typewritten . but
you ca n' t because there isn' t one
type writer in your hou se ....o nly
co mputers with laser printers ,

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 103 t3-()()()6



Homing In Radio Direction Finding

HOMING IN

Swedes do it in the woods

There is more foxhunting activ­
ity to be found in S .....eden than in
any other country in Scandinavia.
The last IARU World ARDF
Championships were held there in
1994. My wife April and I had the
pleasure of visiting this beautiful
country last summer, where we
we re welcomed by Per-Axel
Nordwacgcr SM0BGU and Lars
Nordgren S~t00Y. Per-Axel. who
was the main organizer of the 1994
Championshi ps, look us to a typi­
cal forest near Stockholm, where he
showed how their weekly foxhunts

are done.
P-A, as his friends call him, ex­

plained the history of hidden trans­
mitter hunts in his country. "In the
1960s we had something called a
triple hunt with two orthree people
in the car: one 10 drive, one to read
the map. and a third 10 do the re­
ceivers. Today gasoline is about a
dollar a liter, so .....e always do
ARDF by running."

NO TRESPASSING signs arc
the baneoftransminer biders in the
USA. 1'\01 so in Sweden. .....here
there is a principle of law called
Allemansratten (Every man 's
Right), It allows every person 10

move about freel y on foot in for­
ests and fie lds. " i thout worrying
about property lines. They can
swim, sail, and motorboat on lakes
or rivers, and even make camp with
a campfire for a night without per­
mission from the landowner,
A uemansrenen provides Swedish
fcxhunters with theirchoiceof hun­
dreds of forest locations for ARDF
contests, so long as they take care
to pick up litte r and protect the
vegetation.

Swedish forests arca paradise for
orienteering enthusiasts because
they are hilly with extremely thick
vegetation , Ofte n you can' t see
more than a few feet in any circe­
lion. They are full of lakes and
swamps. Much of the ground is

sometimes scancr cozens of lillie
100 milliwau 80 meier transmitters
in the gross, each with an aerial of
about I foot length. They transmit
only a few feel. so you can fi nd
them only "hen you are close. I
draw circles on the map" here
these transmitters arc hidden. Hunt­
ers use the map to run to these
circles and once inside them they
navigate for the fox: '

Ewald Stadler DJ2UE o f
Herrenberg is a very active pro­
moter of ARDE As a foxhunt or­
ganizer for the Deutscher Amateur
RadioO uh (3 national organizeoon
in Germany that is similar to our
ARRL), he is responsible for com­
petitionsofall the local clubs in his
district. DARC has an entire sub­
division for ARDF: irs annual
foxhunt calendar includes over 60
formal events.

" In w estern Europe we do
foxhunring as a club activity:'
Ewald told me. " It is for all ages,
We have between 20 and 70 people
coming to each competition. Most
of them are over age 30. We also
do mobile hunting, hut thai is in a
differentdivision.Wedon't like the
mobilers because they make 100

much din in the air. Vehicle hunts
are declining because of problems
like road congestion."

DJ2UE continues, "At our con­
rests we al ways hunt HO meters in
the morning and 2 meters in Ihe af­
ternooe. except for our champion­
ships when we have them on two
separate days, On 80 meters, you
have to know your equipment. the
null and from-to-back ratio. BUI
mostly it's running. a sport compe­
uuon. However on 2 meters. it's a
brain competition. You have 10 be
very careful what you do because
of the signal reflections. On 80
meters you can stand still and navi­
gate and take your bearingand then
go. but on 2meters. no way! If yoo
stand still and take a bearing, you
may be off by 30 degrees."

Vertically polarized longwire fox
antennas arc the rule on 80 meters.
bUI it's different on 2 meters. Ac­
cording 10 Ewald , "For VHF
fox huming in the forest, you can't
use vertical polariza tion. The trees
are all reflec tors. and if you hide it
well with vertical. you' ll never find
it. So we lL<,C horizontal polariza­
tion. For a four-mile course, it usu­
ally takes me an hour 10 fi nd all
foxes. Some hunters "Ike IWO or
three tours depending on how dif­
ficult it is. when I hide. I usually
make it ea'iy and I don'( use very

hilly country,
"A problem with foxhunting in

Germany is that if you have a large
group, say 70 people. they lend to
follow one other and it's not a true
competition . To solve th is we

Bavarian beacons beckon

ages. many cities in eastern Europe
and Asia include foxhunting as pan
of Physical Education in schools,

Rules and preferences vary fro m
country to country. but in most
cases three 10 seven transmitters
(foxes) are placed in a rural area of
200 to 2,(XX> acres. They transmit
for a minute each, in numbered sc­
qucnce. CW on 80 meters and A~
on 2 meters are the must popular
signals 10 hunt. Runners with direc­

lion finding equipment attempt 10

find all foxes. or as many as they
can, then reach the fi nish line in the
shortest possible time, Scores are
determined lil'!il by nurnberof foxcs
found and second by elapsed lime,
Sorrcnrres bdgtnorange and white
orienteering fl ags (cal led prisms
are placed ncar the foxes to insure
that they are visible. Other groups
think prisms are for sissies and ul­
low foxes 10 he concealed or even
buried.

Detailedtopographical maps are
provided 10 all competitors 10 aid
them in navigation and bearing­
ploning. Tbe sport is so popular in
so many countries thai regional.
national. and international champi­
onships are held regularly. To this
end, a standard set of rules has been
developed by a committee of the
International Amateur Radio Union
(lARU) 10 specify the number of
foxes. course size, age/sex divi­
sions, fox liming. and the usc of
prisms.

According to a documentary 1
saw 011 "The Learning Channel,"
the urge to fi nd hiddenobjects dates
back to early civilizat ions. The
children's game of hide-and-seek
wasplayed in ancientcities. So per­
haps we hams are followi ng a
primitive instinct when we M:I out
on hidden-transmi tter hunts. Or
maybe we are just satisfying our
natural urge 10 compete.

Modern-day'Tbums. as they are
called in the USA. usually involve
a car full of radio direction findi ng
(RDF) equipment and hours of
dri ving, depending o n the hunl
rules. Over the years. vehicular T­
hunting has gained populari ty in
England. Australia, andJapan.Else­
where in Europe and eastern Asia ,
amateur RDF contesting (ARDF)
is just as popular. but nobod y uses
a vehicle.

While our mobile 'f-hants fre­
quently require RDF00 fOOl (called
"sniffing") 10 track down a T that
may he a few dozen yards from the
road, it's usually a "sniff' from be­
ginning to end in other countries.
The international on-foot style of
ARDF goes by such names as
fox.hunting. fox-teering, and fox­
tailing, Though il is a sport for all

t'hoto 11., This Swedish 80 meter f ox transmitter is built into a small
toolbox. The timer is designed 10 be synchronized with six otherfoxes
and can be set several Iwurs in advance. Tile empty space is useful
for storing the antenna wires.
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"What a wonderful way to let children
and teenagers know that computers
aren't the only way to have fun with

electronics. "

covered with smal l stones. It' s hard
enough (0 imagi ne findi ng your
way in terrain like this in the day­
time. hut the intrepid Stockholm
area foxhumersdo ital night!Seven
fO.\C5 stan transmitting ill 7: IO p.Ol.
each wednesday from ~lay tolate
September. During spring and fal l,
thi s is aft er sunset. P-A says he
wears a helmet with a 30 watt halo­
gen headlight on il ia help lind his
way d uring night hunts.

"We ab o come together on a
Sunday mornin g for what we call a
natio nal compe tition:' says
S\ f0 BGU. "Thai means that one
club organizes a hunt to which other
clubs are invited. We use no prisms.
Foxes arc concealed under leaves
or branches. In Gothenbcrg, they
dig down into the ground and bury
lhem. It takes:nJUI five hours to rut
ootall sev en foxes before a hum.

"We are not allowed to run in the
forest with shun pants and shins,"

P-A continues. "Th at is due to an
epidemic about 15 years ago of
hepatit is , or something s imilar.
Nobody could fi gure out ...... hy only
orter uecrs got the disease. Then
they noticed that many competi tors
ran through the same paths in the
fore s t and got scra tche s from
bushe s. Docto rs suspected that
blood was getting on the branches
and being tran sfe rred from one run­
ner \0 another. We changed the
doming requirement and it to tal ly

solved the problem.
"During previous World Cham­

pionships. youngsters fmm Korea
and Japan ran with nearly no cloth­
ing at all. even though it was cold
with snow. 50 when we sent out
information on our 1m competi­
tion. we includeda picture of arun­
ncr dressed tbc proper way so they
would understandthat someone not
fully clothed would not be allowed
to run . reo one ca me dressed

improperly: '

Follow the bouncing s ignal

Almost a ll S tock ho lm area
hunts a re on RO m ete rs . P· A
dislikes the signal reflec tions tha t
p lag ue VH F hunts. " I d o n ' t

find 2 meters very interesting be­
cause it's so unp redictable," he
says. " You end up in man y places
other tha n where the transmitter

really is."
Simple Swedi sh 80 meter foxes

tsee fltK. oA) usc inexpensive color
T V s ubcurrie r c rys ta ls, putt in g
the m on 35ROkH.l. A rope thrown
o ver a tree hoists the longwire an ­
tenna with one or two ground
planes underneath.

P-A says skywave propagation
cau ses problems during nighttime
hunts . " S trong It a l ian si gnals
some times cover our fo x s ignals
at the sta rt point. We have to ru n
into the forest and hope we hear
them ." According. 10 5 \10BG U,
mo st hun te rs use the same re­
ceiver design , wh ich is about the
size of a cigarette pack (see Photo
B). "T wo Swedish rad io am ateurs
sta rted bu i ld ing the m arou nd
1965," he says. " It has been de­
veloped over the years. We can
buy them either complete or in
parts. The ferri te loop is quite OK.
Lars uses a larger loop instead. It
is he av ier to carry. but gets a
sharpe r hearing null.

"The old-fashioned receivers
interfe red with each other, so we
had to spread the hu nters out. Our
hu nters scalier into the forest two
mi nutes be fore the first fox comes
on. T hey are allowed to continue
to search for two minutes after the
last transmitter shuts o fT. Ahout
an hour after the hunt ends. the
fo xes automatically stan trans­
min ing again to help the organizer
find them to pick them up."

Each fox has a crystal-controlled
timer that P-A says is easy to syn­
chrontze. " Using switches, I can
choose how many hours and min­
utes prior 10 start I will begin the
timing. When I have exactly the se­
lected number of boors to go. I run
tl'r cable into each fox and push ue
start bonon, It starts all the transmit­

tcrs to COWlt down to zero and then
count forward. The display shows
aetual foxhutt run time.We 1lU..<;{ hunt­
ers to write 00\\11 the correct time on
their card wben they find a fox: '

A toolbox -sized cont aine r
with wires and t imer d isplay
might look suspicious to a no n­
ham in the wood s. " We had a
competition o utside Stockho lm
not far from the n ew r o y a l
cas t le ," SM0BGU re calls . " O n
that i s la nd is the most secre t ra ­
d io installat ion in Swede n. T his
compet ition was very c lose 10

that area. We stopped hearing
o ne o f the transmitters and w cnt
to inv·es tigate. It was on a pen ­
insula in a very swampy area be­
tw een th e m ain lan d a nd the
islan d . Normally nobody would
go o u t t h e re e xce p t s i ll y
foxhunters, but t .......o young girl s
ca me out in a canoe a nd hap­
pen ed to f ind it. T hey d idn ' t
know what i t was . so the y rolled
up th e antennas and took it home

to daddy.
" I had to go to the police to re­

port the theft because it was dose
to the mil itary installation. In the
meantime, the organizer put fly­
ers on lampposts around thc area.
One happened to be in from of the
house .......here the girls lived. The
homeo wne r saw it and we got it
back , but it too k a week. Now we
put signs on the foxes."

The world awaits us

International -style foxhunting
sounds like a great sport, doesn' t
it? What a wonderful way to le t
children an d teenagers know that
computers aren' t the only way to
have fun with elec tronics. Since
publication of my "Horning In"
columns about HamconIFoxhunt·
95 in Southern California last fall ,
I have heard from hams who arc

pl anning to hold on- foo t RDF
contests like thi s in such diverse
places as Pittsburgh PA, Daytona
Be ach F L . Po rtl and O R. a nd
Vic to ria ne. W hat about your
town?

Organizers o f Eu ropean and
Asian ARDf com pe titions are
e a ger to h a ve e n tran ts from
No rth America. To that end. they
have established a spe ci a l Pro­
mo ters secti on in each champi ­
onship . for count ries such as the
USA that have ne ver part ici ­
pated in an y international ARDF
e vent. Each fir st-t ime IAR U so­
cie ty may send a m axi mum of
six co mpetitors for the Promo t­
ers sect ion, which will have its
o wn special awards.

Pholo H. Per-Axel Nordwaeger
SMOHGU demonstrates ho w
foxtuouers gel bearings on 8().

meier signals in Swedish f orests.

T he 1996 IAR U Regi o n 3
C ham pionshi ps will be held in
Townsville, North Queensland .
Australia from July 15 to 20. The
1996 European Championshi ps
will he September I to 6 in Bul­
garia, 45 miles south of Sofi a in
the Ri la M ou ntai ns. T he nex t
IARU World A RDF Champion­
ships will be in 1997. probably in
Germany or China. If you wou ld
like to attend an y o f these events
and can finance your o wn trans­
porta tion to the host country, con­
tact me for information on how
to register.

If yo u' re going o n a foxhu nt in
a fore ign country. it wouldn' t hurt
to listen to som e language instruc­
t io n tapes before you go . April
and I were pl eased to discover
that the majority of Swedes know
conversational Engli sh. However.
there arc exceptions. SM0 BGU
te ll s thi s sto ry f rom the 1994
championships: "One o f the com­
petitors got lo st and ran all the
way through the 2 meter area into
the 80 meter are a. When he real­
ized the problem . he found the
main road and Slopped a car. lie
onl y knew one Swed ish word ,
wh ich meant 'engineers' for the

engineering regiment where the
competit ion was headquarte red .
Unfortunately, he pronounced it
wro ng and it sounded like anothe r
Swedish word that means 'noth­
ing.' The driver couldn' t un der­

stand him. so he took him 10 a
police sta tion. Fortunately. th e
poli ce kne w ...... ha t we were up to,
so they called the regiment and
we scm a car to pick him up."

Keep your cards, leuers. and e­
mail comi ng . "Uoming In" reeders
wanttoknow \\h...'s new in RDFu JJl­

testing in your area Write to the ad­
dress atop this article or send e-mail
to me at Homingin @aol .com or
75236.21 65@cornptL.-.cn'C.com FlJ
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Believe it o r n01 , the best test
of a color monitor is how well it
can make black and white ! Let the
mo nitor warm up for at least 15
minutes, and then set your com­
puter for a black and white image
on the screen. If thc gray areaskok
gra y, with lmle or no coloration.
you're alldone. I' m lIt ll talking aban
fringes ofcoloruroond objects- til:u
indicates rnjscon vegence . some of
which is nonn.ll in allooIor monitors.
I' m talking about enti re areas, or
perhaps eve n the whole picture ,

having undesired colo r. To he sure
e verything's set right. tty turning
the brightness down to about 1/3
nonnaL lf the pictu re turns a dif­
ferent color, you need to se t up
the color balance and tracki ng . I
make it a matter of course 10 do
that on any hamfest monitor I fix .

Thi s set of adj ustme nts can
take awhile, but it isn ' t hard. Set
the black and whi te picture to low
bri ghtne ss (hut not way, w ay
do wn to ....'here you can barely sec
it) , and find the colo r controls on
the back of the set. Often , they' ll

he on a PC board attached directly
to th e bad of the C RT. Some­
time s , thou g h, the ho ard is
mounted behind the tube.

Yo u should have six contro ls:
three fo r screen (no t th e same
thing as the screen control on the
fl yback }, and three for d rive .
There arc three of each, of course,

because each o f the th ree gun s
(red, green and blue) needs its
own set. Somet ime s, the screen
control s will be labeled " bias,"
andlor the drive controls will be
labeled "highlight," or something
s imi lar. It shou ld he appare nt
which arc which. anyway. If you
o nly find two of each, that means
one co lor, usually green, has its
values fixed , and you must adjust
the other two relat ive to it. If you
find a tota l of three , chances a rc
yo ur mo nitor has o nly drive co n­
trol s , with fixed screen values. It
i s ea si e r to adju st such set s ,

mo nitors don't focus well at the
edges even when they're brand
new. Do the best you can. Gener­
ally, PCsdemand less of their moni ­
to rs ' focus than do Macs. which
presentC{lf\sider.mly more informa­
lion on the screen. I' ve fixed many
mon itors that looked great on my
386 hut awful {In my vlac.

Black and w hite In c o lo r

Now that yo ur picture is the
right size and shape, it's time 10

set something called the "screen: '
This is an overal l bias adjus tment
that sets the amount of current
whi ch will pas s through the CRT,
from rbc etecrron gun ro tbc phos­
phor sc reen, and it affects all three
colors (red , green and blue) at the
same time . Its primary effect is
to fix the black level of your pic­
tu re : set it too h igh and your
blacks will 1x: gray. too low and
your bright areas will be weak
and dingy. You'll find the control
o n the side o f the Ilyback trans­
former, usually right near the fo­
cus contro l. Be sure 10 usc an
insulated sc rewdriver, as the volt ­
ages around the Ilyback are in the
thousand s. To sct the screen con­
trol correctly, tu rn the brightness
and cont ras t all the way down .
Now. get a flashlight, and tum the
room lights off. UM: the flashlight
to ge t your scre wdriver in posi ­
tion. Observe the picture, and tum
the screen control until you can
j ust see a very dim image . If it
looks di scolored , don 't worry
about that just now.

Next, tum the brightness and
contrast up to a bi t higher than
nonnal viewing level s. Adjust the
focus control fo r best focus at the
center of the image. while keep­
ing an eye o n the corners o f the
screen. Small changes in the fo­
cus selling will have mu ch more
e ffect at the picture's edges than
in the middle, and sometimes you
have to compromise a lutle hi t in
orde r to get uni form focus . If the
edges wo n't come into sharp fo­
cus no mailer what you do , you
have to accept that it's the best
the moni tor can do. Age and co n­
dition o f th e C RT can great ly
affect edge foc us . and some

If the pic tu re look s prett y
square , you don't need to me ss
wi th the geo metry. If the sides
ho w in or out a great deal. though,
1(0),. for a control labeled "pin"
or "pincushion." Adjusting it will
have an obvious effect. You may
also find o ne called "trapezoid ,"
the setting o f which will a lso be
preny obviou s. Geometry con­
tro ls arc always a compromise ;
don' t expect to ever get a per­
fectl y square scan on the curved
surface of a CRT.

l o o kin ' good l

behi nd you is Mill good advice,
too. because it prevents your gelling
shocked ••:ross your chest. which is
the most dUlgelllu.\ path in )'CWh.'dy.

Now that I' ve terri fie d you,
let' s ge t started. Hook the moni­
tor to your computer and set it up
for an average picture. On a DOS
machine, that would be text: in
Wille/ow,\, perh aps the program
manager area. On a Mac . the nor­
mal desktop is best .

The very first adj ustment you
nee d to -ct is the image size. Un­
like on normal TV se ts, computer
monitors deliberately leave some
black area a round the edges of the
picture, because things can get too
fuzzy if the scan goes all the way
to the edge of the tube. Typica lly,
114 M to IIr will be left black, If
your moni to r looks otherwi se ,
snoop around the PC board until
you find the vertical s ize control.
Adjust it until the picture fi lls all
hut that de si red b lack borde r.
from top to bottom. If the black
areas at the top and bottom are not
equal. find the vemcat cente ring
cont rol and get the image cen­
te red . To set the width , look on
the board , in the are a of the
Ilyback. Now and then you might
lind a trimpot for width, but most
width co ntrols are coils with fer­

ri te slugs. The coil may not be
labe led, hut it will probably be the
only o ne in that area of the cir­

cuit. Try adj ust ing it carefu lly I<J

see if the width changes. (Be sure

to use a plastic coil tool. no t a
screwdriver: if you crack the core,
you have a problem o n yo ur
han ds.) Set the width for about the
:<oolC blackareason thepicture's sidt.-s
that you have on the lop and tceom.

lf the image is orr-ccmer. the c*,vi­

oes sclution wocldseem to be 10 0Kl'
just the horizontal centering control.
Most sets do have one, although
.<;I.lI1lCI.imes it'sajumper ....i reand three
pins )'OJ can plug it into, nlthL'T than a
pot. Before you ch ange any (If that.
though, look for a trimpot labeled
"horimntal phase," orsncretimcsju.'"
"pha.o;c." Try thai (Xle first. ...... it will
have a bigger effect. Usually. ue ccn­
tering control will be set co rrect ly
when ir s fai rly close to the ceucr of
its range.

Number 52 on YOll r F~bflclr c.rd

KHBDDM
Your Tech Answer Man

RSK

The basic elements you have to
adjust arc image sivc. geometry,
bnghmcss. black leve l. color hal ­
ance. color tracking and focus.
Wow, that sound s l ike a lo t ,
doesn't it? Really, it doesn ' t take
long, because some of the adjust ­
ment s hel p se t so me o f the
others. Let 's dive in !

Before we sta rt , I mu st repea t
my previ ous warning: The insides
of TV sets are mighty dangerous!
When you're poking your sc rew­
driver inside to get at a cont rol. it
is remarkably easy for your hand
to touch something, If thai some ­
thing happens to have ple nty o f
voltage on it , you' re in trouble.
To help avoid disaste r. remove
your wrist wa tch and jewelry. If
yo u ha ve any rubbe r g roves .
weari ng them can really hel p. Just
be sure to keep your eye on the
part of your hand that isn ~ near
what you're aiming for, as well
as what is . An d, of course, wear
shoes: the less grounded you are,
the safer ytltl are. The old T V shop
maxi m o f puut ng one h and
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The elements

Set 'em up

Michael J. Geier KB1 UM
clo 73 Magazine
70 Boute 202 North
Peterborough NH 03458

For the past couple of momhs.
WC '\C been exploring the repai r of

dead computer moni tors. Let's sec
if wc can finish that up. so next lim:
we can get into something e lse.

The end of monitors

With any luck. the past few
months ' co lumns have helped you
10 get that dead monitor running.
lfit's a few years old. though. you
may he less than satis fi ed with the
picture. Oh. sure, il was exhila­
rat ing to see it finally work at a ll.
hut now you want it to work right.
Setting up a co lor d isplay isn' t
hard, hUI it seems 10 be a dyi ng
art. and is probably one of the
least understood procedures these
days. l ' vc even mel so me TV
servicers who weren 't clear on
how 10 do it.
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becau se you aren't sell ing the
screen controls. but they don't pro­
duce co lor as accurate as monitors
...... ith all the control s. I've only seen
thai configuration once or twice.

The scree n controls set t he
amount o f each color yo u wi ll get
in lo ......-brtgmncss areas of the pte­
ture . You must adjust them first,
because they affec t the brighter
areas too. at least to some degree.
Since yo ur monitor was at one
time in good alig nment, don 't try
messing ...... ub all three controls;
just adju st the one that see ms
prominent. If you have too much

red . for inst ance , tu rn the red
screen control down until it goe s
away. If it's already all the way
down, you ...... ill have to turn the
ot hers up to balance w ith the
amount o f red. Your goal is a un i­

forml y gray picture.
Once yo u get it, tum the bright­

ness up to normal and adjust the
drive contro ls for good white in
the pic ture's highlig hts. Do it the
same way. turning only the o ne
that's prominent, and then to uc h­
ing e veryt hing up for least colora­
ti on . Theoreticall y, you ' re all
fin ished. In practice, though, you

will find yo u have to go bad; and
do the proced ure several times,
beca use the ' w0 sets o f controls
interact. No matter how hard yo u
try, though. you may find it's im­
possible to get it exactly right. As
long as the pict ure looks good at
normal brightness lev els, don't
worry about it. But, if you can't
ge t it even close, your CRT may
be weak. Sometimes you ca n get
a TV shop to "rej uvenate" a C RT,
us ing a special device. but i t
doesn' t always make 100 much
difference , and, now and then, it
can destroy the tube.

Once you've done all th is. go
had. and touch up the focus con­
trol. :"0"" set your computer for a
color pictu re and stand back-you
should have a gorgeou s image.

And that ' s the s tory o f, that ' s

the glory of. sell ing up a co lor
monitor ! I' m typing this article on
a 14" SV GA monitor hooked 10
my Mac. I go t the set for $5 (i t
was dead, of course), and it loo ks
as good as an y I've ever see n in a
store. and beuer th an a lo t o f
them. Th is stuff really works.

Until ne xt t im e , 73 fro m

KB IUM . fll
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Number 54 on your Feedback card

Three-Element Direct Connect
Beam for 2m

A TillY 2+ I.
Edward Oros AC3L
2629 Sapling Drive

Allison Park PA 15101

t'hoto A, II should look like this when vou're done.
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I
f the concept of my direct connect
antenna ("I, 2, 4 - A Geometric
Progression That You' ll Love" from

the Septembe r 1995 issue o f Radio
Fil II) ca ugh t your attention, yOli migh t
also he interested in a three-clement
vers ion of the ante nna. (The "Tiny 2"
utilizes two clements: the dri ven cle­
ment is I foot, 7 inches for each side,
and the director is 2 feet, 9~1I4 inches.)

As with any standard three-element
desig n. this three-clement direct connect
antenna utilizes a reflector and a director
to achieve gain . As in the case of the
"Tiny 2" the Iror u-to-back was sacri ­
fi ced in order to squeeze as much gain as
possible for the antenna. I managed to
obtain 6.52 dB over a dipole in free
space while still retaini ng a direct
con nect antenna.

Right up front you might ask, "Why
build this ante nna rather than some
other design?" The first reason is the
ve ry fact that it is a direc t connect an­
tenna. The design allows you to hook
your cable directly to the an tenna
without the time-consuming proccss of
matchi ng, yet the SWR is j ust 1.18 to
I. The 6- 1/2 dB gain is, of course, a
nice bonus. Another appealing feature
of this design is the e lement diameter.
Each of the clements is made from I~
inch diame ter aluminum tubing. I like
the fact that you don't have to play
aro und sliding clemen ts in and out try­
ing to get to the proper lengths. You
simply cut each to the lengths show n
in Fig. I and position the elements on
the boom. It is also easy to find I-inch
furniture tips at local hard ware stores

(they give the antenna a slick profes­
sional look).

"Quick, slick - a good pick
for first-timers !"

Construct ion Notes a nd Hints

You will need a boom length of
abou t 4' 2" eve n though the distance
between the reflector and the director
is only 4 fee l. The extra space is
needed to allow for the usc of mount­
ing brackets to hold eac h element to
the boom. As far as connecting (he cle­
ments goes, any of the popular mount­
ing techniques can be used 10 attach
the clements; you can even use the
double bracket clamp method fro m the
"Tiny 2" design if you wis h. Center
each o f the elements by using the cen­
te r point co lumn illustrated in the
sidebar. When mo unting the driven cl ­
cmcnt, remember that it is split at the
center and mus t he insulated from the
boom; you can use PVC pipe to ac­
complish this. It he lps to insulate the
clements, and supports them at the
same time.

To Ruild or Not To Build

There are so many an tenna designs
out there that it may be difficult to de­
c ide which one is worth your effort.
The simplici ty o f this three-element
direct con nect antenna makes it perfect
for clubs and org anizat ions looking for
a "first time" antenna project. T he
proper location for connecting the



GREAT urn/! BOXE$
FOR LOW COST CONSTRVCT/OIoI

DfSIGNEO 10 GH TH£ JOe
OONE WITI<lUT !"HE FRILLS'0__ .,,'. -_w___

....-...~.. w

,...to"'" / '.,.,. ,..,.. "
'.

CIRCLE 167 ON READEA SERVICE CARD

Mini Project Bn.es

i-' "''' ~I"·'M . : 'an

'1" :11, uu, , ,
1 ...m,oJ:! .

" n1'1' I'" 'I ' .

ii
il ~ ! ,

d :l 1' "''::=-...'18"""'"

10'

Driven Element

1" Schedule 40
PVC Tubing

Assembly Detail

Reflector
3' 1" long

~

~1.t
Hai"bo.. Au onmrllt

CIRClE 1$1 ON READER SERVICE CARD

Next Da .

Director
2' 9" long

~

-+- 2 FI •

•~-2FI •

D<iven
l ' 5" each side

Boom
4' 2' long

<,

Attach mast centered between elements at either location CIRCLE S ON READER SERVICE CAR D

Fig. J. Construction details ,

CIRCLE 143 0 ,.. READER SERVICE CARD

C U T T IN G EDGE E NTERPRI SE S

)

18 0 ) MISS IO N ST REE T # S 46 S A N T A C RU Z C ALI FO R N IA 95 06 0
P1eMo' add 8,25%Cal,fomoa sa les tax, AIIo.v s< " weeks for~ry. Z . I
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mast is exactly cente r,
either between the driven
element and the director.
or between the driven cl­
ement and the reflector.
Connecting a metallic
mast any closer to the el­
ements will detu nc the
antenna causing a higher
SWR. fll

will expect to see you there wiLh your
entrepreneurial antenna raised . If you
come across any newspaper art icles you
think 1 ought 10 know about. clip ' em
and share them. Don't worry that some­
one else may have sent it 100. I'd rather
have fi ve than none. I want to Know
what is going on in a lmost any new
technology. I wan t 10 know about any
really good ideas for helping to so lve

our social problems. And our health,
education, and so on.

But you should be learning all you can
about these th ings 100. Long after
you' ve forgotten a "Roseanne" episode
or a ball game. your new knowledge will
be with yo u.

My apologies. I'm probably boring
you. I'm stupidly trying to change hu­
man nature . The optimi st in me keeps

making me forget how resistant almost
everyone is 10 change. That's lhe reason
I stopped doing Dianctic therapy back in
1951. 1 read about it in the book when it
came out. It made sense , so I tried it. It
worked beyond my highest expectations,
so I quit my job, went to the Dianetic
Research Foundation and gal to be re­
ally good at it. And I cleaned out all of

Continued on p age 63
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Your Input Welcome Here

ou tput power-e-rne st will-s-and
clean the contacts with a thin strip
of 3~ x Y index-file-card mate­
rial, soaked in contact cleaner, via
the relay' s contac t access pun.
The contact access port is usually
covered with II removable cove r
plug, or in some cases, the whole
cover of the relay itself may have
10 be re moved. It's not usually a
very difficul t job. Don't file the
contacts unless you' ve had lois of
expe rience with relay mainte ­
nance though: they 're usually sil­
ver (plated or solid ) and you can
do more harm than good by fil­
ing them- usc only a paper fi le
card, not a fi le! A special dia­
mond-dust relay burnishing tool,
with proper instructions. is nor­
mally used if filing is absolutely
necessary.

Now cable the relay in series
with your incomi ng antenna coax,
so thai your antenna system will
be connected to your transceiver's
output when the relay is "pulled
up: ' Install a "shorted" coax con­
nector into the leftover fi tting, so
thai the antenna's Iransmi ssion
line is shorted when relay is re­
lax ed- whe n th e station AC
power is "off." Finally, ground the
body of the relay to a reliable
earth-ground 10 "bleed" any static
buildup safely away 10 the earth.

With your tra nsceiver 's an­
tenna lead automatic ally discon­
nected , and the an tenna itself
shorted. you can sleep a bit more
comfonably when spring thunder­
storms approach.This won't com­
ple tely protect your equipment
from a direct hil (very Iitlle will)
but it does help to protect your
i nvestment from nearby lightning
hits and Sialic build-up damage.

Dig out your mobile
vertica l!

From William Thim :"iIQVQ,
or Broad Brook CT: A winte r­
wise tip that may still have appli ­
cation this sea.son for some. While
you 're in the process o r cleaning
that snow and ice off your car
windows, don' t forget to dig oul
your mobile ante nna! A bui ldup
of snow and ice around the base
of your VHF or UHF mobile Whip
an tenna can sig nificantly raise
your SWR, e ven tu the poinl of
forci ng your Iran smiuer 10 cut
back on its power output. Check
il with a good SWR bridge and

anything that stnJIdn'tcondua elec­
tricity! Also, it should be allowed 10
dry thoroughly' before any reassem­
b1y lakes place. since the fumes ooukl
cause problems of thcir 0\\11.

Be very careful when ....orking in­
side one uese little meters, a wrong
slip could spell the end for it. but at
least give it a try...chances are better
than even that you' ll be successful,
which is a whole lot bener than if
you'd dune IlOlhing at all.

nit' silve r conductive pains that

Rich refers 10CtuI often be omainrd
f rom local electronic Jupp liers or

by "mil order from the larger Slip'

ply hVII,Ies. MCM Electronics ( t ­
8txJ-543-4330) stocks their catalog
#2 }-1555 Silver Conductive Pen.

An " automatic.. antenna
disconnect suggestion

If yoo take advantage of a " mas­
ter" Malioo·power oniolT switch, as
do I, 10 disconnect all power from
your station equipment to prevent
"unauthorized little lingers" fro m
turning on you r ham gear, then
here's an extension of that protec­
lion for your antenna circuit as well.

Disconnecting your outdoor
antenna from your transceiver,
when the equipment is not in use,
is always a worthwhile sa fely
pre cauti on, in the ev ent of a
nearby lightning strike or other
stat ic buildup thai might oc cur, It
can be made "automatic" very
easily, by simp ly installing a
coil -actuated antenna relay in the
path be tween you r antenna ' s
transmission line and the stat ion
transceiver. Coil-actuated antenna
relays used to be quire common
in the days of separate transmit­
rerr receive r co mb inations. to
switch the antenna between those
two units, before the current trend
of transceivers with built-in TlR
(transmu/recet ve) swi tchi ng. I' ve
often seen them at hamrests. amid
o ther "ancient gear," and at very
reasonable prices. If the TIR re­
lay has a 120 "011 AC coil , you' re
all set.just PUIa cord and AC plug
on it, and plug it into your "mas­
ter" AC strip. If it has a 12 volt DC
coil-as might have hccn used in a
rnohile sct·up--then wire il to your
station 12 voll DC powcr supply's
outpul, as long as the 12 volt power
supply is switched off with the
"master" s""i td l.

~lak e sure that the re la y ' s
contacts will handle your normal

some of his best suggestions into
the column's format. and over the
corning months I' ll include one of
his lips in each column...be sure 10
watch fur them,

One inoperative meter cure

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714·31 08

In the December 1995 "Ham To
uam" column I wrote about us ing

an IR detector diode across the
mike input of a high gain audio
a mpl ifier in o rde r 10 lest the
remote's operation - at least 10 from Richard :\Iusures
determine if it's outputting pulses. AG6K: An inoperative meter may
Klaus Wolter NKNXF of Ann Ar- not necessarily he bad, just in need
bOT :\11 notes thai another way to of an overhaul. With time, humid-
"view' IR LEDs is via a eel.) tete- ity and the natural corrosive effects
vision camera. Apparently. some of the atmosphere. the meter used
CeD came ras ha ve enough re- in the Heath 58-220 linear ampli-
...ponse in the infrared region 10 ficr can appear 10 be unusable. BUI
..~'C., these remotes pulsing when asinOlherareasoflife, appcamnces
aimed at me camera\ lens. Vidi- can often he deceptive. 1bc met er
con cameras pn.haNy '0"011'1 . On Heath used in the 5B·220 is nor
the o ther ha nd, EA. Bart lell unlike the meters used in many
W60WP. and Ench Kern wrote in other pieces of ham gear, so the
saying that nII you really need to techniques I' ll explain here aren't
do is to hold the IR remote next to just for 5 13 -220 owners hy any
the luning: section of any A f>.t means. Here's the reason: many
broadcast receiver 10 "hear" the meters arc assembled using differ-
potses.Thcy'rc right. because these era types of me tals for the various
hand-held IR remotes put out a fair meter parts. These parts, which are
amount ofdigital pollut ion, lhey' li then expected to conduct CUITCnl 10

come over an AM receiver very the meter's armature. are fastened
nicely, proving thai there is i ndee d together using machine screws at
room for too much engineering the joining points thai aCI as the
sometimes ! For testing the opera- elect rical conductors within the
tion of IR headphones and micro- meter. As previously ment ioned,
phones. the II{ detector/audio amp time, ami the effects of humidity
idea Ihat I proposed is slill perhaps and air pollutants, can result inelec-
the rest way. hut there arc always trolysis occurri ng at the junctions
Oihcraltcmnrives...which brings me of these di....similar metals - a per-
10 the purpose of Ihis column: 10 fectly natural phenomenon - but
provide a forum for your ideas. definuely not desirable within our
even if they may be "different." A meters! The Increased resistance OIl
good initial response has been re- these junctions can cause an imer-

ceived. but I still need many more mittent or open connect ion at van-
lips. ideas, suggestions and bcucr ous points between its rear terminal
ways of doing things from all 73 and the meter's movement.
readers. Don't worry about your The problem can often be solved
writing skills. just include as mueh simply by prying off the plastic
detail as you can and I'll put it to- meter face cover. CQ1?ful/y rcmov-
gcther in the style of ihe column. ing thescalc-c-usually held in place
Let's hear from you! with two tin y screws-and then

This month we begin a series of applying small dabs of conductive
tips offered by Richard Measures paint (such a... GC Electronics Sil-
AG6K, of Somis CA. Rich has ver Print] 10 all of the dissimilar
done a tremendou!> amoulll of reo junclions thal carry current 10 Ihe
search into VHF parasitic oscilla· meter's armature winding.The con·
lioll suppression in amateur HF ducti\'e paint can be applied with a
linear amplifiers. as well as falher- stmightencd-out paper clip: it can
ing: rrumy praclical scrvicing tip.'> for also be Ihinned with ordinary ac-
some of the current amatcur tr.IIlS- etone 10 facilitate penetration illlo
ce ivcrs and at·l·cssories. Wilh any narrow areas between pans.
Rich's pennission. I' \ 'c condensed Howe\ er, be careful nolto get il on
56 73 Amateur Radio Today · April 1996



Fig. J. NOA U 's N et Bulletin reco rder controlle r:

r To PTT Iioe 00 transcever

o--cL
~

--- ~

wooden handle , so that it re­
sc mbles a flattened wooden block
pla ne . The h alf-mo o n shaped
teeth in a file like thi s will em­
away at the soft aluminum very
nicel y, without the normal tooth­
cl og problem we' re all familiar
with in finer-tooth Files.

Add iti onally. you might try
Forstner wooden bit and power
au ge r file s for gell ing in to th e
comers of the square or rectan­
gular cutouts needed for snap-in
switches, etc . The on es I ha ve arc
7" long, lIS" thic k and 7/ 16" at

the widest part. They 're shaped
somethi ng like a di amond that's
been stretched-out to the T: length
hut with a II" ft wide by 1- lIr
lon g connection strip. One end of
it has teeth on the n at side and
none on the ed ges; the othe r end
is e xactly oppo... ire... no teeth on
the n at side but teeth on the edges.

Now that yo u ha ve the roots.
what about the stock? Free is al­
ways nice. and here's an approach
you might want to try. Make friends
with the puhlic works department
foreman in your town an d sec if hc
has any salvaged road signs that
he'd just 3.<; soo n get rid of. Tbcy
can make great elec tronics panels
ifthey're TIOI badly damaged. Leave
any decals on until you' ve cut ami
finished the material For the project
you're working. 111\ for protection Ill'

the under-fin! ...h.

Octagtmal "S1op" ...igns make nee
2 meter ground planes for a mag­
mount antenna. providing they' re
m.ade of seet. Otht.-r !>tCel tr.rlf1C con­
nul signs can he u!>Cd for the same
pllrp.ISC if they'T\.' si7.cd abeAlt righl

(ru .lghly 4(J' hy-UY').

Ifthe public wlll1i.s foocmml ha.. any
outdated aluminum traffic cOnlrol
counter boxes taking up spitt. latdt
(~to them: they're the boxes you ' ll

someti~ sec p131'l.'d at the Mde of
the IUld.dlaincd to a tree. with a long
JtJin.-r tube coming 001 ofron and
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From J oel :\Iasu r AA5 \"A of
Del.and FL: a few good sugges ­
tions for working alumi num sheet
stoc k. What follows is an idea that
you might want tu try if you've
ever had difficu lty " s4uaring up"
aluminu m sheet sloek [(lr panels ,
etc. Try to locate an old time lead
bod y file , mine is a New Britain
#285; an au to paIlS store o r older
auto l;Jod y :'>hop might be a good
place to stan. Mount it on a husky

For your f iles

#63 -88-1) that 's started when the
tape is started will gi ve you an
elapsed time indicator, so that sta­
tion IDs can be inserted at th e
proper times . The tape can I'll'
pau sed for the ID by simply hav­
ing an SPST toggle switch on a
c o rd , plu gg e d in to the tape
machine' s remote stop/start jack.
If fact , all of these funct ions can
he integrated into the on e central
control box (see Fig. I ) · recorder
int erfa ce with it s m ike/tape
swi tch . remo te tape s to p/s tart
swi tch , transmi tter PTf switch
and a small di gi tal ri mer-c-all
equipped with the correct plugs
to mate with yo ur ... pecific equip­
ment. On net night then . it's almost
an automatic few-second setup to
get things going COfTCClly. instead
of a ~turphy -prone chore !

Good tips, A/jkt', Building er­
ervthing inside a metal box and
using shielded cabling witt help
to reduce the pou ihility of RFI
problems during the nn-the-oir
phast' ofthe operation. If you stifl
hare lm »/JIellls. In' putting small
ferrite beads on alilhe inpllliollt­
lmt leads. and/or .001 pF disc ca­
pacitors from tile offend ing lead
to ground, rt t 2 mners, sometimes
a lead will inad venenuv end up
being either / 9" or 38 " 101lg, (lCI,
ing (I.~ a resolla /H pick -III' all/ ('11 11(1

for your OW/I signal! Check for

thai 100.

Air ing taped telephone
ham bulletins

F r o m :\like Schroeder
N0ALJ o f Roge rs AR. several
ideas for the se o f you who might
he contemplating handling the
airing of tel ephone- line o rigl­
nated amateur radio bu llet in ser­
vice s for u sc o n yo ur loc a l
repealer 's net -night get-together:
I've been assigned to air the 0014

lcrin service s-a-such as RA1~ and
Newsline-e- on o ur Monday nigh t

repeater net on 1"6.76 Mi ll.• and
I felt that I needed the best qual­
ity telephone audio po ssible, plus
an easy-to-install record/playback
sy stem. Instead of a simple telc­
phone induct ive pick-up coil. the
Radio Snackw #"3-228 doc s a
much better job. has a built-i n
speaker. so it allo ws me to moni ­
tor what's being laid dow n on
tape. I abo use a mult i-memory
phone to make diali ng easier and
so that I call program in alternate
num bers, j ust in case the ones I
normally usc are busy.

Another inte re sti ng method
I' ve found to make quality record­
ings is to dial up the service you
want to record on acordless phone,
then use a scanner to pick -up the
radio frequency of you r phone, and
make a record ing from the e xternal
speaker jack of that scanner.

As far as playback of the rapes
over-the-air on net-ni ght. if you
want so mething simple, you might
try an inductive pick-up coil to,·K."k­
wards-c-such as \he RS~-533­

if you have a dynamic or magnetic
type of mike on your 2:-mcrer trans­
cciver; Inolher words. feed~ tape
mal."tJ ine·s eilfphoncJspeaker audio
output into the inductive pickup,
and place Ihe coil over your mike
This won' t work on the new ekc·
Iret-conde nsc r type microphones.
t>ut in that casc. the easy to build
interb ..-e \lox !JlowD in Fig. I can

be used .
U!>ing an ine:\pensive d igital

t imer (such as the Radio Shack

Goo d id ea, Herb , Bam boo
kups its shape better than many
other woods, so whatever 1)1'1' of
tip you m ight put on the end.
chances (Ire it will last longe r
than pine or other soft wood, By
the way, ifthe[onune cookie says
something likr : "Avoid anvttiing
electronic today. " better listen to
il- \'ou never know!

you'Jl see what I mean. Two or
th ree inch es o f snow built up
arou nd the lo.... er active portion of
the antenna will o fte n result in a

noti ceable SW R change.
Hill brings /II' a Rood point,

IIIOUR" the honam pan of a 114­
w//l'e vertical is I III' high-current.
lo w-impedance end of the all·
lenna . Dependin g upon the
amount of SIIOW and ice and lilt'
operating f requency involved, the
luning of the antenna - lind its
tosses - can be altered quite a
bit. It S something we may nOI at­

\\"(l.\ ·.f think ofwhen we 're 1101 hit­
lin R the repeoscr quue as well ns
we IHe(1 to.'

All-purpose probing tool
f rom the Far East

From Hub Foster AIJ..IUA of
Melbourne R.. comes thi s sugges­
tion: whenever I'm working on a
piece o f electro nic equipment.
I like 10 have an insulated too l
in o ne hand to po int, probe or
gently ta p a componen t or con­
nection thai might he suspect.
This one is effect ive and. best o f

all. free!
Mo:'>t Chi nese restaurants give

away bamboo chopsticks to their

customers. to kind of ge t you into
the spiri t of eat ing ou t oriental
style . So the next t ime you have
the urge 10 take in one of these
resta urants. save the chopsticks
for your workbench tool invert­
tory. When yo u get hack home.
wa...h them and carve one end o f
eac h in to a point . a Fl at-blade
screwdriver or even a he x-type of
co re-adj usting 10 0 1. a nd keep
them handy on your be nch. You
can usc them to po ke arou nd a
cro wded circuit hoard wi th out
fear of sho rting anything out , or
even usc one 10 prop someth ing
open. if your tran sceiver is built
into "layers" as so many are the se
days, And if your neck starts to
itch . you can even use it to reach
behind and sc ratch!

All you need do to (lhtain a sup­
ply o f your own i ~ 10 de\'e1op a
lik ing for Chi nese food. then take
the wife and kids out for di nner.
Even if you don' t carc 10 tl)' ma­
nipulating your meal w ith the
chopsticks. that's okay too. they'lI
loan you a fork and ~ I i ll lei you
keep the chop stic~s ...and yo u
can· t heat the fortune cookie at
meal's end e ithe r!



c .j If yo u don' I know the lead

co nfig uratio n of a device. you can

usc this h..c hniquc.•uong with trial
a nd e rror, 10 at le.lst identi fy the

base lead , provided the device
isn't de fective.

If yo u REALLY understand
th is tec hniq ue . it can save a lot o f
time and trou ble . as we ll ..., tak­

ing so me of the mystery out o f
t ransi stors a nd so lid-sta te e lec­

t ronic troublechooring in general .
Peter 'J suggestion is a good

one III remember: i t's a good
"quick: test ," II m iKhl l'<I.\" (0 clip
this 01/1 CUlt! IW.H it near \"eJllr

workbench, HI Iha t it's hane/y the
nest time \'(1/1 need it. I I would
tll.\O {m y 10 practice 011 <I fell' good
transistors , 11011', j ll.\! 10 Kef a
"feel .. f or what IIl' :1 .myil/K and
to O1'l'rCO/ II(' (I lly reluctance YO/l
mixh, feel toward solid-state
trollbleshlH,tinK . I JWIlIs-011 team­
ing is a/wilY:> Irorlh n-hiJe ; after
all, y lJl l ("(lI/ 't " II III l1ch harm ..and
it s good hand-to-e ve coordina­
l illlll'fl/('/il'l'.'

T!':X to those who ha ve con­

tributcd to this month's column:

Mike Schroeder N0A U
-102 x. 3Xth Place

Rogers AR 72756

Herb Foster AD~UA
30:!0 Pe nnsylvania Av enue

Melbou rne A.. 3 2lJO.t-~063

Pe le r AI!:lright AA 2AD
1S E S um mit Strcet

L lkewood NY 1~750

Richard I.. Measu res AG6K
6544 La Curn brc Road

S o mis C A ~J066

William Thim. J r. NIQVQ

50 Miller Road

Broad Brook CT 0601 6-9676

Joe l F. Ma.,ur AA5YA

1465 C hris Avenue

Deland FL 3272~·6187

Note : The ideas a nd sugges~

l ions cont rihuted 10 lh is column

hy its readc r~ have not necessar­
ily hecn tested by the co lumn 's

moderator nor by Ih" staff of 73 .

and thus no guarantee of o JlCra­
tio nal success is implied. Al ways
usc yo ur o wn hc~t j udgme nt be­
fo re modi rying any e lectron ic
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Notes:

to tes t a transistor with an ohm­
mete r, thi nking of it in te rms of

two diodes. Here 's the proc edure,
in step-by-step format:

I. ALWAYS turn the eq uip­

ment off, unplug it or remo ve the

battery, a nd discharge any filter
capaci tors - us ually idc nuflcd a.'
me physically larger ca pacitors .

1 . Remove the suspected had
tmnsistor by carefully unsoldcn ng
it from the circu it.

3. ScI yo ur oh mmeter to the R

t imes I K scale o r higher. T his

limits the testing current. p rotect­
ing the t ra nsistor from damage.

Don' t usc the very low ranges o n
yo ur me te r fo r these tests.

4 . Connect e ither lead of your

ohmmeter to what you believe 10

he the NI'>C of the transistor.
5. Measure the res istance to

each o f the othe r two lends . T he
reading should be the sa me fo r

both leads: e ither nearly infinite
(open) or fini te (some continuity).

6. Now switch probes: that is ,

counccttbc o ther probe t ip 10 the

base.

7 . with the probes now rc­

versed . measure the resi stance 10

eac h of the leads once agai n.

T he read ing sho uld again be
the same for both leads.

a.) If your result the first lime

around was " infi nite:' then you

should no w sec some cont in uity
between base a nd e mill er as well

as be tween base and collecto r,

h.] If yo ur first round results
showed "conti nuity," then your

me a sureme nt now sho u ld be
nearly " infi nite" resistance (open)

to both e mi tte r a nd collector.
S. If yo u get some result o ther

than the.o;c. then assume that the

lransistor is de fCCli\'e .

a . ) As with gennaniulll dio jcs,

ge rnlanium transistors may show

sOT1lC<nJtinuily inh.JIh directions. but
th,'rc will be a di stint1 d illl..'fCrlCe in

the rcsist:m('e when ytlll reverse the
prohcs . You pro!:la bly .....o n· t find

many gemmiumtmn..,j~oo.in equip­
lTll,.'flt J~ than tWfnly years old . but

you will lind gernl:.miUlll diodes in
mure recent gear.

b.) If the transislor is !:lolled to

a metal heat sink and has o nly IWO
leads coming o ut of it, lhen the
bo lt tah or lhreaded stud ....'ill he

the th ird connection. Bo lt tahs <I nd
st uds arc a lways the colleclor.

EBCEBC

PNP NPN

e;lher_-+ _ _ 1'<--_
or_ _ I_ -i- -

1/11 11

power diode, consists o f o ne layer
of " P" material mated aga inst o ne

la yer of "N" materia l, a nd Ih is

junction conduct s current in one

direction o nly.
Bipo lar transistors . on the o the r

hand. always consist of th ree a l­

ternat ing laye rs ofthese three ma­
te ria ls - e ither ..p:\ p" o r "N P!':"

- with a wire connected to each
of (hose three laye rs . To an o hm­

me te r. whic h has o nly two tes t
leads. the transistor looks like two

diodes . e ither back-to - hack . o r

face -to-face . This concept alone
takes a lot of the mystery out of

transistors.
Rega rd less o f whic h type of

tra nsisto r is being test ed, the wire

to the center layer is the base,
while the two outside layers a rc

the e mitter a nd the collec tor. So

the configurat ions. when d raw n
as d iodes , are :

onto the road way. They count the

numhcrofcars using: aparticu lar mad

over a per iod of a few days. huI tlr
disc:.ud.'d ones also make great boxes
for outdoor luning units, power sup­

plies.orevenan entire rroe r nain-top­
ping Q RP staion! The air hose hole

can serve ..., lUI input!outIXJI recess.
Jll.'il: he sure 10 go lhn:ugh tlr right
channels when trlping them to get rid
ofthcirobsokte signs and box~; )'oo

don't want to he opcr aing portable
from the police dcpart rrent's holding

ce ll!

Jf the auto body :>hop.~ yml check
with don ~ IUII'e thefiles that Joe l is
ref erring 10 , asl: them IrheTt' they
purdwse their supplies and try di­

rectly. YOIl miKht otsochect.. with the
\V.I¥. Graineer outlet IIeare:>t .WIll .

m well as anv other ('mltral'lOrs '
SIlI'f'ly IUJII.I·{·.I' in YOllr area.

Quick tip for testing
transistors

"rom 1'~I~r Al bri~ht AA2AD
of Lakewood NY: This suggestion

for q uic kly tes ting out -of-circuit

transistors. He re's an easy me thod
of usi ng a mult irnetcrs "o hms"

sca le to reliably test transistors

The very fc w minor limitat ions

arc as foll ows: In pract ice , it's really easy to
I . It works best with a n ana log tes t a diode ..... ith an ohmmeter. Sci

(needle sty le ), rather than a d igi- the me ter 10the R times I K range .

tal meter; Measure the resistance , first in
2. It should o nly be re lied upon o ne d irection a nd then in the

.....hen the transi stor has been rc - ot her, by re ve r s ing the

moved from circuu. o hmmeter 's test probes , Silicon

3. T he test wo rks o n bipolar d iodes will measure virtually in -
tra nsi stors o nly. not o n FETs. finite resistance whe n the positive

SCRs. e tc . p robe is connected 10 the diode 's
4. It doe sn 't y ie ld an y informu- cat hode ( us ua ll y ma rked by a

tion o n a t ra ns is tor ' s gain or ba nd ). Conversely, they ' ll mea-

"beta." sure so me conti nuity whe n the
The limitations, in my o pinio n, posilin.' probe is connected to the

a rc more than offse l hy these ad- anode , :"Jote th a t not a ll

vanlages: multi mete rs apply a positive volt-
I. T he test is fa ~ t and re\lllires age to the red 111o;:ter lead; yo u ' ll

no sf'('ci a li/ed e\lu ipmenl. have to test your o wn meter with
2. You will get no fa lse "defee- a known good diode first, the n

tive" results , mark the meIer as to which tesl

3. The o nly fa lse " good '· resu l! lead is ' ll't uall y o utpull ing a po si -

migh t he from a thennally -se nsi - tive vollage. It need only be done
tive Iransistor, i .c . if the tra nsis- o nce . Ge rma niu m and sd e nium

to r onl)' shows a defcc t under d iodes on the other hand_ whit'h

the stress of heat d uring aClUal arc point -conlact d iodes. rathc r

operation. than j unc tio n d iodes , may show
4 . It can ofte n he lIsed as a so me c(lnt inui lY in !:ln th d irec -

fi rs t s te p in ide ntifyi ng le ad tio ns. but the amount o f t'o nt inu-

configuration . it)' in one d irec tio n. will a lwa ys
Here 's the theo ry : The re a rc he mut'h higher than the othe r, if

lwo tyf'('s o f scmit'ond uctor rna- the devit'e is good.
te ria l. " P" type and '·N" type, A If you 're st ill wi th me. you 've

junctio n d iode , suc h as a si lk-on pro!:labl)' al ready fig ured o ul ho w
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Toen 2: Hi, I' m tile ham f rom downstairs-s-mind if t run my coax
through hen' 10 the roof! Conrinu~-'don page 8 1
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A Simple One-Hour
CoIl11lluedJrom pagt' 40

The few compone nts ca n
be mounted o n it term ina l
stri p. R I is best attached 10
either the rear of the meter case
or the interior o f the enclosure,
using epoxy, supcrgtuc or hot
glue.

Calibrat ion

Look at your me ier sca le .
With luck the re will be four
main di visions. If not. care­
full y take the me ier apart
and div ide the me ier scale
into four equal. l O-volt divi ­
sio ns. using a fine tip fell
pen . Mark these points 90.
100. 110. 120. 130. start ing
at the zero end of the scale
as follows: The space oc~

tween 90 and 100 is one divi­
sion: between 100 and 110 is
divi sion two: between 110
and 120 is the third divi sio n;
and the final di vision is be­
tween 120 and 130 at fu ll
scale. Reassemble the meter
anti mount it in its enclosure.

If you are unfamiliar with
disassembling meters. please
sec my article. "Use Those
Su rpl us Me ters." 73 Ama·
leur Radio Today, Janu ary
1992. page -1. 2.

With your mete r scale
properl y cali brated and all
parts mounted in the enclo­
sure. adj ust R I to ma ximum
res istance. Using a n accu­
rate AC me ter-a d igita l
multi meter is preferred for
accuracy. hut a V-O-M can
he uscd-c-mcasurc the AC
vo ltage at the neares t outle t ,
and note this value .

Plug in the Line Vol tage
Monitor. Being very careful
not 10 touc h any points car­
ryi ng voltage. adjust R I
so the me te r indicates the
same voltage yo u me asured
previous ly. Thi s completes
ca libra t io n.

Operation is automatic. When
this instrument is plugged into
a live 117 VAC outlet it will

continually monitor the level
of voltage supplied by the
power company.

Noles

Be sure the meter you usc has
a m oving co il (D'Arsonvalj
movement Do not usc an iron
vane meter. If you can't tell the
difference aI aglancc. a good rule
of ihumh is: If it looks expensive.
it probably is a I)'Arsonval
meter. If it is round or square and
has a cbccp-lookmg NilC'"
painted metal case held together
with bent metal tabs, it is prob­
ably an iron vane meter;

There arc similar-looking
lin e voltage mete rs com mer­
ci all y avail able costing
about 520. Some of these
appear to use an iron vane
meter. You ca n bui ld a better
monitor fo r a 101 less money.

A major disadva ntage of
usi ng an iron vane mete r to
wh ich a vo ltage is ap plied
continuously is that they
lose acc uracy as the move­
ment becomes magn eti zed .
You 'll find that. if you un­
plug o ne after a year in usc.
the need le will not return to

the le ft e nd o f the scale. In­
stead, it will ind icate some
le vel of voltage eve n tho ugh
none is bei ng applied .

An excellent and inexpcn­
sivc so urce of surp lus name­
brand meters with D'Arsonval
movements IS Fair Radio
Sales. Box 1105. Lima, OH
451m2. A selection of five
meters (their choice. not
yours). Catalog No. -.l7-8-1-.
costs $ \0. Mostly basic 0-1*
rnA movements will be in each
selection. Usually there wi ll
be o ne. possihly two meters
with IOO-ll A movements .
Some may have internal
shu nts. multiplier resistors. or
rectifiers. but these arc easy
to e liminate. leaving you with
the desired basic meter move­
ment. T his gets you your
meter for o nly $2. and you
still have four more nice
meters for future project s! fa

Johnson Matchbox
ContlnuedJrom page 47

Further Reading

1. Witt. F. (Al l H). " How to
Eval uate Your Antenna
Tuner- Part 2," QST May
199 5

2 . Magnusson. John E.
(WOAGD). "How's Your An­
tenna: ' CQ January 1962. p .
27 . Picture is of the kilowatt
version of the Johnson
M atchbox.

3. Marriner. E. (W6XM).
" Another Antenna Tuner: '
Ham Radio. May 1983. l>c­
scri bes building a dual d iffer­
ential va riable capacitor.
Shows construction of one­
hal f o f the Matchbo x ci rcuit
for use with a balun or unbal­
anced load s.

References:

I. M itchell , J .D. (K4IHV),
" l\.l atchBo x Plus Two," Ham
Radio. July 1979 . Describes a
modi fication of the Johnson
Matchbox .

2. Maxwell. M .W.
(W2 DU). " Reflectio ns:' The
Ame rican Radio League ,
1990, p. 13-14. Comments on
the theory u f operation of the
~Ialchbox ci rcuit. Fa

Debunking Some Myths
Confirmed on puye 40

'.' .
• • •

HRM TO HRM
Corllilllu.'<1 Jrom lXige ~

item from Ihe original equipment
manufacturer 's specifications. t'o
responsibility is implied by the
moderator or 73 for any equip­
ment damage or malfunction re­
sulting from information supplied
in this column.

Please send all correspondence
re lating to this column to 73 's
" Ham To Ilam" column, c/o Dave
Miller NZ9E, 7462 Lawler Av­
enue, t'iles IL 60714-3108. USA.
All corunbunons used in this col­
umn wi ll he reimbursed by a
com ri butot's fee of $ 10, which
includes its exclusive usc by 73 .
We will att empt to respond to all
legiti mate contributors' ideas in a
timely manner, hU1 1'>e sure to send
all speci fic qu estions on any
particular tip 10 the originator of
the idea, not 10 this column's
moderator nor to 73 . m
Calling Young Hams!

Carole Perry WB2MGP is
looking for youngsters under the
age of 18 who a re enthusiast ic
about amateur radio to contact
her about appearing at the DAY­
TON 96 HAMVENTION thi s
ye a r. Kids should have good
speaking skills a nd be at ease
in front of an audience.

Please write or phone at PO
Box 131646. Staten Is la nd NY
1031 3-0006; (718) 983- 1418
ASAP. Have some fun, net­
work with othe r ha ms , and
wouldn 't this look good on your
college eppucaticnss?

=
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CRRn's [OnNEn
Downlead to Windom

ATU XCVR

< - Oownlead

Fig. J. The bas ic Willdom alilemw.

ago I worked in a CB shop in
Virginia. and we kept hearing
o ne old saw over and over again:
you can cut your coax to red uce
the VSWR to I (actu ally, they
meant " I : I " hut routinely called
it I). Ho rdes o f CBers have CUI
th e coa x a n d wat ched the
VSW R reduce to 1:1 . so they
cannot he talked out o f the er­
ro r. Wha l ac tua lly happe ns in
that case is a measure me nt di f­
f iculty thai make s it appear 10
he true .

Of course. Ham s arc superior
to C Bers so don ' t believe that
error. right ? I' d like to think so:
hut ha vin g been in both the C B
a nd the amateu r worlds. and
"Elrnc red " mo re th a n a few
C Bers studying for amateur li ­
censes. I have to ad mit that at
least as many amateurs believe
t he "c ut- the -coax" e rror as
C Bers (sorry. fel lows. but that 's
my o bser vation) . Re centl y, a
couple question s o n th is topic
arr i ve d In my E- ma il ho x
(carrjjeeaot.com).

The onl y really proper way to
reduce the VSWR to 1:1, in my
opinio n. is to tunc the anten na
to resonance . For a ce nter-fed
half wavele ngth di pole, o r a bot­
tom-fed quarter wav elength ver­
tical. the proper way 10 resonate
the an tenna is to adjust its length
to the correct poi nt . The formu­
las in the hooks and magazines
o nl y grve a p pro xi mate
lengths... the real le ngt h is found
fro m expe rim en tatio n on th e
particular antenna after it is in
sta lled. Even co mm ercial amen
nus a re adjusted this way. On
cert ain ell mobile antennas, for
example. this tric k is done by rais
ing (or lowering) the radiator
while watch ing the VSWR meter
O n amateur antennas similar tun
ing procedures arc used .

"'i<~o-+-r----H- Coax to receiver

An Old Myth Rev ived?

T here arc a number of my ths
rhut arc wide ly held among ra­
di o c o m mun icati o n s
hobbyists...and amateur radio is
no le ss infe sted with some o f
these myths than ot hers (CB. for
example) . Twen ty-five ye ars

The Windo m antenna works
well.. ..hut with so me se rio us ca­
vcats. For example . the ante nna
has a tende ncy 10 pUI " RF in the
shack" because it is voltage- fed .
Second. there is so me radiation
loss from the fccdlinc . Finall y.
the ante nna works poorly o n add
harmo nics of the fund amental
frequency.

The antenna luning u ni t can
be e it her a para llel re sonant .
li nk-co upl ed , LC tank ci rcui t
(see Fig . 2): o r a reversed pi ­
ne tw ork . In th e case of the
Windo m , t he pi -net work is
turned around backwards from
the usual config uratio n: C I is at
the low impedance e nd of the
network, so it is larger than C2 .
Design a pi-network 10 mat ch SO
= on the transmitter end . and
600 = o n the antenna end .

Not e th at a good g round
should he used with th is ante nna
(note the ground connection at
the output o f the antenna tuni ng
un it) . T hi s me a ns ( fo r most
peo pl e ) an eight -foc r ground
rod . o r a sys tem o f radials.

A re aso n ub !c co mp ro mise
Windom. thai reduces feedli ne
radiation losses. is shown in Fig .
3. In this ante n na a 4 : I balu n
transfor mer is p lac ed a t th e
feed po int, and this in turn is
connected to 75 W coaxial trans­
mi ssion li ne to the transmitter.
A transmatch . or similar antenna
tune r. IS th en c onn e c te d
be twee n the transmitt er and the
transmi ssion line .

Fig. 2. Ail/mila w llillg unit fo r lVilulom .

they are properly co-c red ited.
The designation of Windo m as
the inven tor was probably due
to the public ation o f the id ea
(credited to Windom) in the July
19 26 issue of QST. Additional
(la ter) contri but ions we re ren­
de red by G 2BI and Gf\.ll IAA
(J im Maclmosh). We will con­
tinue the tr adition of credi ting
Loren Windom. with the under­
s ta nd ing thai others al so con ­
tributed 10 thi s antenna design.

The Wi ndom is a rou gh ly
ha lf-w avel eng th ante n na that
will a lso wo rk on e ven harmo n­
ic s of t he fund ame nt al fr e ­
quen cy. Th e basi c premise is
that the ante nna radial io n res ts­
ranee varies from about SOW, to
about 5,000 W. depending upon
the selected feedpcinr. Whe n fed
in the e xac t center. a current
node . the feedpoint impedance
will be 50 W; similarly, end­
feed i ng the ante n na finds a
feedpoim impedance o f about
S.OOO W. In Fig . I the fcedpoinr
is tapped away from the center
at a point that is about o ne-t hird
(O.37Ll the way from one end.
at a point where the impedance
is about 600 W.

Th e fee d li ne for the ba sic
Windom o f Fig . I is an insulated
length of wire . Of course, the
size of the wire depends o n the
power le vel. but I suspect that
# 14 insulat ed stranded wire will
do for mo st people wh o run less
than 200 waus of power. jndeed.
I wouldn' t like 10 use a Windo m
at high power levels becau se o f
the " RF in the shac k" problem.

L.,- - - - -
_ _ 0'" I

One of the problems in get­
ting on the a ir. especia lly if you
arc short of cash . is the litt le
mailer o f the an tenna . a ile can
spend anywhere from $29 .95 to
$5995.00 for an IIF an ten na for
the ham hand s. especially if o ne
wants multi -band ope rat io n. In
my early years o f hammi ng I
wa s pe rpe tu all y b roke . so
learned fir s t hand bow to do
th ings on the cheap. A couple
hundred feet o f wire and coaxial
cable is nor terri bly expe ns ive .
but can make a dandy antenna.

Most of us are famili ar with
the half wavele ngth dipole . hut
it isn 't the he-al l and end -all of
HF wire an te nnas. O ne of my
fa vorite s. and one of the carli­
est anten nas that I used. W,IS the
Windom. Th e first Wi ndo m I
sa w was used by my mentor. the
late Mac Parker W4 11 . although
he wasn ' t enamored o f it . we
also had a Windom antenna on
the roof of the Indust ria l Arts
build ing of Wa shi ngton - Lee
High School (Arli ngton. VA)
where K~BGA was the cl ub call
sign ...and it wo rked a lot better.

The Windom antenna (Fig. I )
ha s be e n popu la r s ince t he
1920s. Although Loren Windom
is credited with the design . there
were actually a numhc r of CO II ­
t ri h u tcr s . Co wo rke rs wi th
Windom at the Univers ity o f II·
Iinois we re Joh n Byrne . E .F.
Brooke . and W-L. Everett . and

I

Joseph J. Carr K41PV
P.O. Box 1099
Falls Church VA 22041

A Little Hank of Wire
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Rope Rope

I I,
, ,

I2 I I 2 'I,
T T

4 :1 Ba lun
Transformer

1-_ 75-0 hm
Coax to rig

HELPl
Yourselfand Amateur Radio

Yes, you can contribuite to the future
of our hobby by doing your part

toward the completion of the exciting
Phase 3D Satellite

NB_3 0

Aulh",iud

PanasoiIic
Quasarl"Iechnics

(}rixUw/ p<Ilfl I)i>lriI>uJO'

Ca ll lor your Iree MCM Electronics cata log

1·800-543-4330
Or mau tne inquiry card bound In this section.

lIeM irQ

RCJllJI
Pu",in I JfUriuU>r

CIRCL£ 110 ON READER SCRVICE CARO

Handy 30W linear
amp lits in the grove ""'-
compartment ",h{'11 not
in usc. Great companion for the HT in the vehicle.

Get complete infonnation on all of our 2ml7lk:m
accessories. includ ing HTs, ampljflers, antennas. cables.
meters and much more,

How? Join AMSAT
$30 per year u.s.$36 Canada& Mexiro $45 Elsewhere
For a limited time: New and renewals receive a FREE
ropy of KBlSFs great book How In Use IhR Amateur
Radio Scuelluee Plus 6 issues of the AMSAT J oumal.

AMSAT . 850SiIgoAve. Suite 600 • Silvef" Spring MD 20190 or call
301........,.

End Insulator

Wayne's Book!
WGl we The PropIe Declare War
On Our 1..ol1'>"y Gm'nnmenI by
Wayne Green W2.~SDlI ~ soft
cover, Tht.. is Wayrw:'s f'l:tUT.
f'xplaining ....hat die majl;r ptlbklll'i
are f:ll:ing both New Hamp;hilt' and
the country, and ~ing simple,
inexpertsive solutions: a simple way to
have government dt:partml.'llts happily
cut thei r expenses by 50% within three
years; how to CUI the COSI of
incarceratmg prisoners by over lXI%;
how 10 end welfare: how 10 reduce the
dcficil; bow to cut medical cess and
irrpm.'e hcatth C~: bow 10 CUi school
COSlS and imJll""'e schooh. An
absoIuk steal aI SI ]

Connections...

I welc o me your com me nts
and questions. as well as ide as
fo r th is column. My snail ma il
address is P.O . Bo x 1099, Fall s
C h u rc h VA 2204 1. a nd my
Internet E-mail add re ss i s
carrjj@aol.com. Fa

feedpoint end you will read a
short ci rcui t (or only a few ohms
o f DC resist ance, dependi ng on
le ngth) , T he antenna is no t left
open, o r will not wo rk.

A not her re q u ire me n t nOI
made allthat clear in my article
is the fact that this is basically a
form of Marconi antenna , so
need s a very good ground to
work effectively. As mentioned
above , thi s means th at you
should get an eig ht-foo t copper­
clad steel ground rod, o r lay in
a system of rad ials . I sho uld
have me nt ioned that orig inally.
but somehow it slipped my mind
until a couple o f experienced.
sharp-eyed readers spotted the
error. Sorry.

Phone 800-214-1373 or 603·92HXI58,
FAX 603-924·86 13. or s.ee order form
00 page 88 for ordering iofonna,ion.

End Insulator

Fig.J. 4:1 Balun

Clarification

I rece ived a number of que­
ries in my America On-line mail
box about the " Qu id: ' n' Dirty
Twin-lead An tenna" discu ssed
in this co lum n a cou ple months
ago. I still get feedback o n that
antenna, and have made at least
o ne correction o n it , bu t th e
questions continue. so here goes
again. The two cond uctors atthe
far end o f t he twin -lead a re
shorted together. If you c hec k
the continu ity o f this a ntenna
with an ohmme te r at the

Another ploy used by ama­
teurs (incl ud ing myself) is to
connect an antenna match ing
unit (tune r) at the output of the
transmi tter. Fo r my Kenwood
1'5-430. 1usc either a Heath SA­
2060A or an MFJ Diffe rem ial
Tuner to " tune-out" the VS WR
presented by my Hustler 4BTV
and 75 feel of coax. BUI I don' ,
even pretend to be tun ing the
antenna. The TS·430 is a so lid­
sta te rig , and the finals a re.
therefore. not terribly tolerant of
VS WR. and will shut down with
a high VSWR. The purpose of
the antenna tuner is to reduce
t he VS WR s e e n by t he
trans mi tter...and 10 heck with
the actual antenna mismatch o n
the roof. The tuner also serves to
reduce harmonics further, thereby
helping to prevent TV I. The best
form of antenna tuner is one that
both reduces the VSWR (for the
benefit of the transrniuerj. and
also resonates 10 the antenna fre­
quency, prevent ing harmonics
from getting out (a di rty liule se­
crer is that many " line flattener"
ATUs are actually variable high­
pass filters , and must be used with
a low-pass filter ahead of them if
spurio us signals are 10 be kept
at home.
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Radio Bookshop

ARRI . I.iub,,", Ma llaah:
i\ R 41~1 TKbokl.. ("I", ,,,, $f,.l.i
i\ R4h~~ C... <al Cbt ." 112.00
AR32'7.l Ad..-eed CIa.. 1l5 .00
ARn72 h'n U"". sxoo
ARl in no. s..,.lit. hperl.eOl....·•
Haadbook by Stan ", Do"Ollofl K2L"BC
F.•paM<d _ ....,,>c'Il. Foe"........ ....,lh1eO
bUI ll h~ and lot lhe onlnJl..i..."".1 no./K' am." eur
<:..rt"'I1~nl1~ 1:lO.00
AR464~ Sao.llil. A,,' bolo-ll.. l b. lo(e"
infom'dli,," ,'n O SC All.x ~ 'bmu I1 '" ,",'oil ..
lhe KS .oteline•. III< use of d'1".1 moo..•.
"""ki", """'"n••. RIJI)AK. m",,,,,,,,rnp"ler.
dnoJ more ' 110.00
AK.u~l W""lloe. SaI~IIit. Haadbook l>y Or.
Ralph r4P" \\'AXDQ1 hpaaded and
...VI..... '" ...fh-, ,,~~'. ..... Iter·f....d ille
.....""""'&y. 1:!O OO
ARWl C_,.... iolI Soflo'a" for n ""t!oer" '
Sal.m,. H...d_ ~· 114- MS·[X IS floppy
SIO(. I
i\ R~'n~ eOUlp,,"l. IlX '~. by Rut. ".""ker
W~K I Learn lin", ' 0 hU 1l1 DX an,l ' ~~ .. n lIarl·
1"'i'1 QSI. c.n".1 12.00

Code Tapes
7310'1 G...... 5 " plD <ode ta,.. 11" .
""""."" lap< ........ ~ Ibruuih 110: 26
len , 10 " ....hen --.t.....-nNf)' ""","11IatIOII
' ", io.h pno..........., 'OIq'I C'1l ,he ..oy,

~"1lTU6 n.. Slid.Ier' '' p.rode lape Th....
lhe pr ~1C" lare j,.. (booe ...11<> ' ''..-IV«! lb< ~
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DX- IOO! Bring lots of money, for
allthose thin gs you really don' t
need! And bring your wife ; she' II
keep you in line. Hope 10 see you
there! PI

Surf the net! There arc 700+
members on the Interne t QRP-I
g ro up. To subsc ribe 10 th e
ncwsgroup do the fo llowing from
your web bro wse r or mailer: Send
an Evmnil to Iistscrv tslehigh.cdu
in the body of the message type
SUBSC RIBE QRP·L

Then folio..... with your name
and call.

lbc Da}10n HamVention will be
May 17-19 1his year, so mark your
calendars! The QRP ARCI w i11 be
hosting a weekend-long QR? ses­
sion at the Day's Inn at the South
Dayton Mall. Things begin Thurs­
day and wind do.....n Sunday artcr­
noon. As usual, the QRPARCI has
sev-eral hlocks of rooms reserved.
If you .....ant to stay with us, call
Myron Koyle at (216) 477-57 17 to
reserve your room. If you were with
us last year, and you tilled out one
of the yellow 1996 applicatio n
forms. you're all set. However, if
there Mlc4Jld be a change in your
plans, be sure to gel in touch with

Myron to update his fil es.
The QRP ARCI will also host

several talks during the
HamVemion.Saturday night wilt be
our awards banquet . There is al­
ways something to~ or do al the
bospi talit y suite beforeand after the
banquet. Along with Ihe QRPAHCI
in Dayton will he the Michigan
QRP club. the NorCai dub, the G­
QRP club and a boatful of « hers.

There are aU kinds of things 10
do at Dayton for the QRP-ehal­
lcngcd' Many of the companies thilt
spec ializein QRP equipment show­
case their newest creations at Day­
IOn. Dick G0 BPS from Kanga
always brings the cutest gizmos
from Gdand So, if you want a
whole weekend of QRP. then set
aside a few days in ~1ay. Rcmcm­
her. the date has been chan ged !The
Dayton Hamvcuoon is now the
week ending May 19. 1996.

Bring your stories of the rarest
DX- any time you 're more than
25 miles from home, you're an
expert! Bring a carrying pouch, so
you ean lug. horne your very own

Yupllt's that time aga in l

agains t others with in the same
power class.

"The bands are dead, as is
my f inal ; now what do I
do?"

Num"'" 62 011 your F...,slJadr cIKd

Low Power Operation

1'\0 matter what the power leve l
in an amateur radio station. the
bette r the antenna. the better your
signal will gCI out. Usc a good
grade of feedline and gCI the an­
tenna as high as possible.

"How about antennas? Ali i
have is a simple dipole."

.., enjoy a good contest
now and then. How can I
compete with other
stations if I run 2 watts?"

Of course not! Most of today's
rigs can toe easily turned down
from a front panel control. You' ll
end up with low transmitter effl ­
c tency, bUI you won' t haw to
spend a dime ei ther. The Inde x
Lab rig covers all ham band", plus
a general coverage receiver. The
rig operates 011 SSB and CW: it
will set you hack $700.

"Do I need to change rigs
or equipment to operate
QRP?"

" I'm not ' Into ' CWoCan I
st ill operate QRP?,'

CW is by far the most popular
mode of use for QRP operatio n,
part ly because CW transmitters
arc easier ro build than SSB rigs.
With CWo you get more bang for
the watt 100. BUl QRP is not on ly
C W; it's any mode ) 'OU want to

usc, he it FM or SSTV Rcmem­
her QR P means low power-s-not
CWonly.

There's bee n an increase in ac­
tivi ty on 6 meters due 10 the in­
flu x of multi band mobile rigs.
Don" let it throw you. A inexpen­
sivc 6 meter transvencr is now
available fro m TenTee at a very
reason able price .

The # 1 absolute mll,sl on 6m is
a good antenna. A. wire be lwecn
IWO bushe s just won ' t do . A
chopped up and converted CB
beam antenna makes an ideal and
inexpensive beam for six meters.

QRP

What are the most popular
QAP bands?

The re reall y is no one band
more popular than others . You' ll
fi nd QHP operat ion from DC to
light . but most QRP actlvny may
be found on the -m-mcrcr band
around 7.Q..I.() ~n ll. Also check
7.035 M liz as well as 7.060 ~1I 1l

for QRP o perators. You"ll find
many of the European stat ions
lurkin g around 7.03 0 10 7.035
MHz. Sta rt with 2X.060 (although
it's not carved in stone] as the 10­
meterQRPcal ling frequency.The
3G-meler hand is a QRPers de­
light! Try 10.106 and up for low
power signals. There' re lots of HF
pac ket on the very high end o r 30
meters. If you have a Q RP rig that
will operate SSB. give HF packet
a try.

Let's not forget about the 20
meier band either. This is hy far
the most popular ham hand when
it comes to working DX. Low
power o peration used 10 he lo­
cated around I·H )60 MHz, toul
alas. o ther fo rms of digital signals
have been movi ng down, ovcrtak­
tug the QRP calling frequency.
Check the entire hand for QHP
operators: they're everywhere on
20. Fifteen meters is also qu ill,'
popular, hUI with the currentlack Most of the bigger contests
of sun spots. activi ty is a toil such as the CQ World Wide DX
sparse. Always check the hand, contest. Swee pstakes and e ven
how e ve r. at o r near 2: I .040- Field Day have speciallow power
2 1.065 for QRP opcrators. sec tio ns. You only co mpe te
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Been there? Done it? Try
life in the ORP lane.

There seems to he an increase
in ham s ( re j d tscc ve ri ng low
po.....er operation. Called QRP, it's
an interesting way to gel back into
ham radio after you've done it all!

Several years ago, we looked at
some of the frequently asked 'lues­
lions about QRP. There seemed to
be a pattern. so I recently went
throcgh piles of lcners and picked
001 some ot hers. Here is an updated
version with even more frequently
asked questions answered- in no
particulur order. Enjoy!
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A who le sheaf of papers
landed o n my desk describing
what appears to be a three
year total waste of a whole lot
of people's time and money
battling over a Southern Cali­
fornia repeater. The bottom
line is that yes, we sure do
have some remarkably stupid
j erks with ham tickets and no
practical way o f getting rid o f
them. If only it were as easy

Continued on page 76

This is a hobby!

and clouding their brains. I
might get them to actua lly
think. Maybe not. Can I get
them to start reading? I keep
asking you to let me know of
any book "I' m crazy ifI don' t
read ." I don 't want to hear
about good books, interesting
books, or fun books . I want to
hear about truly great
books ... and don't forget the
address of the publisher so I
can get a review copy. Yo u al­
ready know I'm thrifty (aka
cheap). If you don 't, then you
haven' t been enjoying my
travel books . I suppose I
should put all them together
into o ne big book the way
Michael Crichton did. Hey,
I've got to add his "Tra vels"
to my list of must-read books .
I'd forgotten about it!

If I can fit it into my sched ­
ule I'll come and talk at any
hamfest where you can get at
least 300 people toge ther.
And then pay for me and
Sherry to make the trip, plus
help me sell some o f my
books and magazi nes? Get
me there a day early and ar­
range for me to be on the lo­
cal radi o and TV news and
interview shows to help build
anendancc for the hamfest. I
ta lk about so many things that
yo u'll have to buy a tape of
my talk to remember every­
thing . I usually ge t into
heal th, longevity, ho w to
make money, hamming, new
technologies, education, and
so on.

N EUER SRY DIE
Conttnuedfrom page 55

really good. at it. And I
cleaned out all of the crap in
my mind that had heen de­
feating me. That's when 1
started reading and learning.
Not long after thai I started
my first entrepreneurial busi­
nesses and made my first mil­
lion.

But what I found was tha t I
had the key to helping anyone
ge t rid of the menial baggage
that was making them sic k
and keeping the m from bei ng
successful. Only I also found
thai almost no one had any
desire to change. I was able
to help people gel o ur of in­
sane asylums and lead pro­
ductive. happy lives. But
mos t people in asylums
fo ught change. So I said to
hell with it ami started manu­
facturing loudspeakers.

At these science confer­
ences I meet lois of people
with great ideas, but without
the gumption to capitalize on
them. Steve Jobs would have
gone nowhere without Mike
Markkula, who's the guy who
really made Ap ple. If Jo bs
hadn ' t screwed things up
many o f us would be usi ng
Apple III computers zipping
along at 250 MHz instead o f
mM clones. Or even Macs.
Unless you have a memory o f
my editorials you p robab ly
have n' t heard of the 658 16
and 65832 chips Wozniak
wanted to use to update the
IIc. And that was just the
beginning .

Start reading some of the
books I've been recommend­
ing. Start meeting me at some
conferences. Hey, buy me a
lunch! Or maybe, if that's too
much trouble, get your
hamfest chairman to bribe me
to take off a co uple days and
give a talk so I can whip
some life into the turkeys
around yo u. I might be ab le to
get them to lose some of that
lard hanging over thei r be lts



11Je Cere and Feeding of a VHF-to-Microwave Enthusiast
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HOOUE D BEYOND
informat ion is to have an info r­
mal roundtable on the 2 mete r
Palomar repeater at 9 P\I every
Monday evening except the 3rd
xtonday of each mo nth . (The
Palomar repeater is located in
Southe rn Cal ifo rn ia and o per­
ates on 146.73 MHz, 600 kHz
down . It is located o n Palomar
Mountain nca r the Hale or MI.
Palo mar 200 inch rctcscope. )
Disc ussio ns on these Mond ay
nights range the gauntlet from
simple to very technical opera­
tions. The topics are usually left
up to the individ uals checking
in to the net-s-questions or in­
formation on new equipment or
appara tus to share .

That ' s the basic pre mise o f
the " ne ts" tha t o ur group and
similar other grou ps o f amateurs
have started . The pri mary func­
tio n o f a " net" is to pull in in­
te r e s te d a mate urs from a ll
uv pects of the ho hby 10 inform
them on VUF and above rela ted
topics, and to pu ll them into ou r
wo rld if they arc inte rested . As
with any venrure . be it business
o r o therwise. if you don't adver­
tise you don't ge t exposure. Ex­
po sure- tha t's all it takes to set
up yo ur own Microwave Group.

The S an Die go Microwa ve
Group was sta rted through the
efforts of Red Tru ax W6BLK.
Red was a lo ng standing member
in the San Bernardino Microwave
Society and wanted 10 start a simi ­
lar organization here in San Di­
ego, because of the 80 or so miles
se parating eye -to-eye d iscu s­
sions, and the effort required to
attend meetings in San Bernar­
d ino. In the very early days Red
had some stationery printed with
the SD\ 10-s logo 0 1"' it and had
se veral plastic ID badges made
with the same logo and our call
signs. Kerry 1\61ZW and I were
among the small original group.

The badges were a gift from
Red for the S O.\IG·s fi rst mem­
bers. I reme mber we ll going 10
swap meets with Kerry and mak­
ing shon distance Gu nnplcxcr 10
GHz contacts from two different
parking spots at a drive-in theater
where the swap fest wars held. The
o peration at the swap meet was
our "net" and it assembled a large
group of interested amateurs who
d id not know. arthnt time, how to

contac t others who had a similar

construction. As for my personal
microwave communications ex­
perience, it's like going back to
my early years of excitement and
enjoyment fabricating much sim­
p le r tu be -t y pe e qu ipme nt
scrounged from old (1960s) TV
receivers. etc. Just as it w as in the
begin ning (so unds like a fairy
tale) the initial excitement of con­
structing a simple cry stal radio in
the 1950s is renewed throug h
microwave construction in the
1990s.

The San Diego Microwa ve
Group was formed by interested
radi o am ateu rs 10 promote and
de...'clop circui try and equipment
usin g micro wave frequen cie s
and vari ou s modes to commu­
nicate with other amateurs. We
do not publi sh a newslette r or
charge d ues, alt hough some day
we migh t ha ve a ne ws lett e r
when we can get the energy off
the work be nch a nd o n to the
keyboard . Until that time. this
column has been (and will co n­
tinue 10 he) the so und ing hoard
for interesti ng new projects that
have polished our abili tie s and
operational ski lls. We have tried
new methods of discove ry and
learn ed a lo t in the school of
ha rd kn ocks.

Hopefully we have smoothed
out some differe nt app lication s
and equipment 10 improve OIlT

circuitry. making ope ratio n easier
and more e njoyable. If I couldn't
draw on the experie nce and re­
sou rces of our group. using their
excellent technical abilit ies. this
column would be di mi nished .
The constant sharing of initiative
modi fica tions, and technical up­
grading of vario us microwave
systems enables me to present
them to you ; it 's what makes U IIT

group cl ick.
Information is distributed to

ou r g ro up me mber s v ia t wo
me thod s ; o ne is o ur mo nthl y
meet ing on every third Mo nday
at the home of N6 IZW. It pro­
vides eyeball QSOs along with
eq uipme nt adju s tme n ts a nd
tests. Our meetings arc informal
gatherin gs around a table o f new
widgets to be desc ribed or tested
at the beginning o f the meeting .
Later we adjo urn to a g roup
discu ssion .

The second way 10 keep o ur
group to gether and di stribute

and populate them. and e xam­
ine the different propagation ef­
fec ts o n t ha t b a nd , be it
mic row a ve o r lase r techno lo ­
gie s. So meti mes it seems that
we expend a lot of effort to jump
up to a new frequency. I assure
you that it is di fficult trying to
locate ne w, usable pieces o f mi­
crowave equipment. Quite pos·
sibly we do it for the "rush" we
get locatin g and constructing
these devices.

It mi g ht se e m co mi ca l to
so me , hut we enjoy the cha se
and const ruction aspects o f this
realm of frequenci es. Our group
has mod ifi ed many di ffe re nt
co mmercial satellite microwave
dev ices, converting them for use
on ama teur bands. The compo­
nents can be hard to locate , but
o nce bui lt in to a usable system
can provide a platform for state­
o f-the -an sys te ms and testi ng
differe nt forms of propagation.
It 's ki nd o f like operatio n in a
ne w fronti er where you can ' t
just dash out to the store and buy
the equ ipment. Almost all of the
equ ipme nt requi red is home­
cons truc ted . The first axio m :
You must have a very good re­
latio nship with yo ur soldering
iron, or at lea st be prepared to
become attached to it.

If rad io co mmunication and
operation is your thing, why go
to remote hilltops and other loca­
tions when the same communica­
tion could be: done ea.sily on oilier,
lo wer-freque ncy hand s'! Thi s
seems to be the biggest question
presented 10 our respective micro­
wa ve gro ups. See if this makes
sense to you. You can catch fish
with a net and he very success­
ful, hut if you enjoy fishing, you
might want to try the cutting edge
o f the spo rt - fl y-fishin g. II
might not be as successful as to
q uantity, but profic iency with
your me thod means yo u make
u p the diffe rence in personal
satisfaction.

The pleasure gained from Ily­
fishing can be compared with the
same feeli ng of accomplishment
and success that has re-inspired
and in vigorated amateu r radio

Who and what is the San Di­
ego Microwave Group? Do you
hav e a newsletter '! Dues your
group charge mem bership dues'!
How many members interested in
microwa...'e do you have'!How did
you get started in microwave op­
erations and how do you keep a
group together? What is it like to

stan a group-interest forum based
on 1l&it'Towaw and related sub­
jects't How do yo u manage to
keep in terest go ing in today' s
ever-changing world ? What type
o f microwave equipme nt docs
your group use?

Well , the se and a few other
questions are the most often asked
o f the San Diego Micro wa ve
Group. First. ours is not the only
group involved with microwave.
There are many other groups, all
of which promote microwave
co mmunications. int ere st in
build-i t-yourse lf. and operation
on our VHF throu gh microwave
bands. The San Bernardino Mi.
crowave Society, the North Texas
Microwave Society. and the Pack
Rats in the Northeast are just a
few.

All of these fin e groups act in
co ncert, and de pe nd o n ama­
teurs' willingness to d isseminate
individual and group technical
kn o wledge to o ther amateu rs
through newsletters and techni­
cal sessions. It is this spirit o f
cooperation and sharing that has
promoted a ne w interest in mi­
c ro wave activity and a resur­
ge nce o f hom e mi c ro wa ve
construction projects. It is in this
arena that I am able to exp lore
my most reward ing amateur ac ­
ti vities, ho me brewing or co n­
vertin g a su r p lus item to a
usable de...'ice for o ur ama teur
microwa ve band s.

I' d like to describe the San
Diego Microwave Group' s po­
sit ion . We try to put o ur best cf­
fo rts fo rward in method s and
technologies for nc w microwave
co ns truc tio n proj ect s. Pa rt o f
o ur goal is to explore new band s
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Photo A . Ed Munn WoOlY operates an early WBFM full-duplex
transceiver used to win the first ARRL lOGHZ contest. The San Di­
ego M icrowa ve Group helps keep us at Ihe CUlling edge of this kind

of technology

interest. The "net" or show-and-tell
at the swap meets was very success­
ful as we soon had about 20 inter­
ested amateurs. a ll with s imilar
goals and construction interests.
microwave. Wide band FM opera­

tion on 10 GH z was in full swing.
Red partici pated in ma ny of

these early contact sessio ns and
attended man y meetings, show­
ing a great heart and compassion
for construct ion. and diving into
microwave circuit ry. I'm grate­
ful to Red, who nudged me into
this field. Unfort unately, Red ' s
health was not good and he he­
came a silent key, but 1I0t before

he saw the beginnings of our
group flo urish . He envisioned
and urged us into this re alm and
we do no t fo rget him . We still
ha ve the badges he presented to
us in those early days to remind
us of his influe nce.

Why did we select 10 G Hl. to
func tion with as a primary fre ­
quency and not some lower fre ­
quency? Well , whe n your
current equipme nt was up to 450
M Hz, a t that time the j ump 10
10 GH z was q uite a leap. 1I0 w­
ever it was not made without
lots of th ou ght. We env isioned
that 1296 Mll z was similar in
operation to 450 MHz in prac­
tice . Th e equ ipment fo r 2304
Mil l , 3456 M Hl. and 5760 MHz
was hard 10 obtain; su rp lus
G unn osc i llators we re bei n g
dum ped o n the marke t for 10
GH z. We just took advantage o f
the availahi li ty of the 10 G ill.
Gunn Burglar alarms and garage
door openers that were starting
to appear o n the swap meet cir­
cuit in large numbers. We used
Ihe inex pensive m at e ri al s and
deve loped it into a wide band
FM tran sceiver operat ing fu ll
duplex.

Power outpu t was in the 10
mil liwatt range, frequency was a
li ttl e drifty and di fficult to se t.
Waveguide absorption wavemctcrs
allowed frequency to be set on a
field day hilltop to ± 3 MH z accu­
racy. Sure it was a fishing expedi­
tion. but an enjoyable one . The
equipment was inexpensive and the
outdoor activity was quite amaz­
ing, making contacts over 100
miles in dis tance with this flea
power on m ic ro w a ve . The
receive r, by the way. was a
sing le IN23 type diode in th e

transmitting waveguide, feeding
a 30 MHz pre amp and IF single
chip l-M rece iver. This chip re ­
ceive r was sort of l ike D ic k
Tracy's wrist watch radio; a re ­
ceiver in a single 16 pin plastic
chip T DA -7000 device from
Signctics.

There have heen lots o f devel­

opments and relevant circuitry
changes si nce our beginnings in
the late 1970s when we used wide
band FM equipment exclusively;
the T DA-7000 W B FM sing le
chip receivers. We still have this
equipment today. However it is
no t used. hUI is ready for action
if there is a need . Generally we
take it a li i for those who still op­
erate WBFM in the ARRL 10
G Hz contes ts held each year in
September and October. While
WEE\1 use is declining, it is still
a beginner's low cost method to
get on microwave ope ration . Our
group s till has thi s equipment
ready for use, in keeping with our
goal of helping anyon e make a
contact, wha teve r mode they
might have to lise , be it WBFM,
SS B or CWO After all , a new mode
and equip me n t for m icrowave
operation is not the easiest to get
running right for your fir st con­
tac t . M as te r y takes t ime and

experience.
The equipment that The San

Diego Micro wave Group uses to­
day is a far c ry fro m our modest
beginnings and WBFM . I stre ss
that po int because we can get su
wrapped up with our latest and
greates t and forget that there are
amateurs who have not developed
a system si mi lar to ours. If we
become too narrowly focused we
will lose sight of ne wcomers ' in­
te rest leve ls; newcomers who can
become just as invol ved as we are
now, hut first mu st learn some of
the steps we've taken. In other
words , don' t leave someone be­
hind in the dust. If you are goi ng
to form an interest group. be pre­
pared 10 work al many levels of
int e rest. Offer help and answer
questions for all who show inter­
est. After a ll. the primary goal is
to have lo ts of fun with amateur
radio.

I thought I would close with a
brief description of our latest 10
G Hz microwave transceiver club
proj ec t. As far as I am concerned
you can' t do better, considering

that this unit was converted from
surplus material much like our
earlier un its that were capable of
SSB / CW / narrow band FM op­

eration. Our older units were a
series of s ingle bo ards connected
wi th coax. and consisted o f about
10 individual modules. The new
unit is a s ingle main module with
an external synthesizer and power
supply. The complete main PC
board is 4" by 5 1/2" and less than
I" high. Q u i te a remarkable
system.

T he main hoa rd uses Gaas
FETs for both rece ive and trans­
mit amp li fiers a nd has two
onboard RF mixers , along with a
local oscillator (LO) multipl ier
and LO distribution amplifiers;
it's very sophisticated for amateur
operation. Compari ng the sensi­
tivity and operational condition o f
this unit to W BFM is like com­
paring a skateboard (WBFM) to
a Lincoln (SSB). With SSB sys­
te ms our frequency is synthesizer
controlled referenced to a stable
quali ty 10 M Hz TCXO time base.
We ha ve co me to expect fre­
quency errors on 10 G ill. to he
less than our SSE handwidths of
210 3 kl!z. In many instances fre­
q ue ncy accuracy is in t he

hu ndreds of Hz.
This high accuracy frequ ency

removes uncert ainty and really
hel ps make cont ac ts . It's almost

like 2 meter operation. Experi­
me ntation with bounce and reflec­
tion pat hs vs. direct path contacts
a re a j oy to observe with the ir
Doppler and other "special ef­
fects" that change the microwave
signal. Home brewing. surplus
conversion and other factors
add enjoyment to our hobby that
you can't get ready-made OUI of
any hox.

The difference in these new
designs, as with any new ci rcuitry,
is tha t the old system must he ei­
ther rebuilt or discarded for the
newer mode of operation. In this
case WBFM equipme nt is not us ­
able or compatible with SSB op­
erat ion and must exist by itself.
The SS R equipment must be con­
st ructed from the ground floor and
the real penalty is the added cost
fo r circui t ry improvements. Did
we find that going 10 SSB was
worth it? You bet! I be lieve if you
are bitten by this microwave bu g
you' ll go for it.

Well , that's it for this month.
As always I will be glad 10 an­
swer qu est io ns concerni ng this
and other re lated topics (please
send an SASE). I have also set up
an Inte rnet connection for ques­
tions, notes and updates in gen­
eral. M y Inte rn et ad dre ss for
quest ions and news I S :

cl hough@aoJ.co m. Until ne xt
month, 73 Chuck WB6IGP. m
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f\ Communications Simplified,
Part 4

by Peter A. Stark K20AW
PO Box 209

Mt. Kisco NY 10549

One of 12 wires

Wire communica tions

protect the amplifi er and speaker in case
someone accidentally connected the
wire to a power line. Anyone wa nt ing to
listen to that channel wo uld then co nnect
an AUX input on his system to that wire
through a lOOk-ohm resistor, which wa s
also there for protection .

The system worked very well. So me
o f us connected to the cable with clip­
leads, others o f us had e laborate switch­
109 systems so we could scan or feed the
wires just by flipp ing a switch. But let's
look at the system more closely.

First. although this system could be
ad vertised as using only one wire to
carr)' the signal. that 's not true . There is
another connection that is not so obvi­
ous-c-thc ground connection through the
radiator pipes. We really had a two-wire
system, with the water pipes bei ng one
of the two wires . A lthough we had six
buildings tied into the cable . they were
all close to each other and all shared the
same heating system, so the ir radiators
were all connected toge the r somewhere.

Had the buildings becn farther apart.
the system might not have worked as
well . Although all the radiator and water
pipes were eventuall y grounded (by he­
ing connected 10 so me intake pipe bur­
ied underground). the earth is not a
perfect conductor. ( Incidental ly, don't
count on plumbing being grounded these
days-there are enough PVC and other
plastic pipes being used that there may
not be a connection to ground.) More­
over, there are often other currents 110w­
ing in the earth (d ue 10 defects or
improper power wiring, ctc .) which
wou ld have caused the grounds' in differ­
cnt buildings to he at slightly different
vo ltages. These voltages would have
bee n added to the audio signa l, and most
likely wou ld have caused bum.

Then too, the 12-wi re cable was hun­
dreds of feet long. and snaked o n ledges

Listener's
Hi-Ii Amp

AUX
'-~l'!OO"K-::-1 Input

Ground 10
Radiator

••
•

record. So some enterprising stude nt
came up with a scheme for wiri ng up the
dorm so that anyone playi ng a record
co uld feed tha t music to anyone el se in
the dorm who would like to listen to it.
We had a l Zcwirc cuble strung around
the dorm which carried 12 channels of
audio (this was before the days of ste­
reo. ) Whenever yo u wanted to listen IU

music, you' d fi rstlook at the 12 wires to
see if someone was playi ng something
you liked: only if you couldn' t find
somethi ng interesting would you need to
play your own record : if there was an
unu sed wire at that time, you would send
your music into it for ot hers to enjoy as
well. In a sense. this was a great coop­
erarlvc effort at community "broadcast­
ing." ( It wa s also fun to have 20 students '
all place their speakers in the window at
midnight. and all play the same hug Ie
call record at maximum vo lume at the
same time . But that 's anot her story. )

Fig. I show s how the system was
wired . Each of us III the entire dorm
\I..ould ground our hi-fl system to the ra­
diator in o ur roo m. In addition to feeding
the speaker, the output o f the sender 's
hi-fi amp (whic h came from an output
transformer) would also go through a
118-ampere fuse to one of the 12 wires in
the cable : the purpose of the fuse wa s to

1/8 amp fuse

Ground (0

Radiator
Sender's

Hi·Fi Amp

]

Fig. I , College donn music wiring ....\".\ I t''''.
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When you use a wire connection 10

send a signal from one place to another.
you ge nerally need a minimum o f two
wires 10 do it. That's because the wire
will need to carry some current (even
though thai current may be tiny), and
you need a complete c ircuit for the cur­
rent (0 110 w . So is it possible 10 commu­
nicat e with just one wire? The answer is
yes...sort o r. Let me give you a rather
interesting example.

When I was in college, I lived in a do r­
mitory where ma ny of us enjoyed listen ­
ing to music. But this was in the day s
be fore compact di scs and tapes could
give us an hour or more o f non-stop mu­
sic, and many of us were too lazy to get
up every 15 or 20 minutes to change the

H
aving looked at the types o f sig­
nals we may want to com muni­
cate, let's next loo k at so me

me thods for send ing them through wires
and fi bcropttc cables. So me of the meth­
ods we will describe depend on ideas
and co ncepts which we will not cover
unt il later: hence this discussion will be
fairly tow-level. We will 1111 In some
more detai l later, as we learn more about
the theory.



"71" test current just keeps goillg forever (at almost the speed
of light), searching f or a resistor that isn 't there. "

BN~ conMlClOf

Outer insulat ion

Recording and broadcast studios so lve
many o f their wire problems by usi ng
balanced line, which may be shielded as
we ll, bur where shie lding is often not
even needed .

r ig . 4 sho ws ho w a balanced line was
used before the days of modern solid ­
sta te equipment. With vac uum tubes. the
connectio ns to and from balanced line s
were us ually done with transformers. A
center-tapped output transformer wo uld
feed the line. and another center-tapped
transformer wou ld take the signal from
the li ne . Neither of the two wi res in the
line .....as grounded; instead. the ground
was connected to the center taps o f the
two transformers.

Fig. J . Several connectors for shielded ....in'.
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Balanced line

shie ld is a second connection between
the two cabine ts; because of the slig ht
vol tage d ifferences. a small 60-Hz AC
current fl ows throug h the shield and
causes a vo ltage drop. Even though this
voltage drop may be j ust a tiny fraction
of a volt, th is may not be much smaller
than the aud io vo ltage in the cable. Th is
voltage along the shield is then added to
the audio s ignal in the cable , and appears
as a hum signal.

This isn' t much o f a problem in a
home hi-f installation. since most home
hi-fi components are close together and
us ually plugged in to the same o utle t. But
it is a major problem in recording and
broadcast stud io s, where s ignals rna)"
have to travcl from room to room, or
even from o ne side o f town to the other.

Fig. 2. Construction of a shielded win'.

getting to the inner wire (which carri es
the actual signal). it preven ts the signal
from leaking out and affec ting other
nearby circuits. and it also serves as the
second or ground wi re. needed to
complete the ci rcui t !>O current can flow.

Shielded wire is used for many pur­
poses. from carrying audio signals to
carrying radio freq ue ncy (RF) or micro­
wave signals; in the latter case, it is ofte n
called coax or coaxial cable. rather than
shielded wire. but the princip le is the
same. Fig . 3 sho ws several po pular con­
nectors for aud io (the RC A phone plug
and the phone j ack) and for radio­
frequency signals (the PL-255 RF
connector and the BNC connector) .

When properl y used . shielded or coax
wire docs have the ad vantage o f not
picking up or releasing stray signals. But

it has some d isadvantages as well. one of
them bei ng that it loses some o f the sig­
nal it carries. For example. it qui te often
happens that the signal comi ng out o f
such a cable is only half as strong as
what went in (or even weakcr.} In RF ap­
plications, much o f this loss is caused by
the inner insula tor; hence many high­
quality cables use air (or even an inert
gas) as the insulator, with j ust a thin spi­
ral-wound strip of insulator to separate
the shield from the inner cond uctor.

A second problem. especially in audio
applica tions. is tha t the shield is so close
to the center conductor that there is ap­
preciable capacitance between the two.
This tends to short o ut higher freq uen­
cies, so that the cable does not carry
high-frequency signals as well as it does
low-frequency o nes. T his reduct ion of
treble response means that this kind
of cable is seldom used in lengths over
several hundred feet.

A third problem ex ists in lo ng-dis­
tance audio circuits due to the presence
of the grounded sh ield . Audio equipment
o ften has three-wire AC plugs. which
ground the cabinet o f the eq uipment
through the AC power system. W hen
two pieces of eq uipment are located
so me distance apart. these grounds are
not direc tly connected together, and so
the cabinets of these two devices may be
at a slightly different voltage. When a
shielded wire is run between the two. the

amplifier acted as a short on the line.
forci ng the line to its ow n vo ltage and
preventi ng anyone else fro m affecting it.
(For the purists among our readers, the
fuse added some extra resistance , bu t not
enough to a ffect the operatio n.)

Because o f the low-resistance charac­
ter o f the output anti wire. it was pos­
sible for many students to connect their
l Ouk-ohm resistors to the line at the same
time without loading do wn the fine anti
causing the voltage to drop. As someone
connected (0 the line or disconnected from
it. none (If us would hear any clicks or vol ­
ume changes . This kind of a connec tion.
where a high-resistance load is connected
to a low-resistance line without any
interference is called bridging.

Had the output come from a preamp IX'

tare onpn jeck IX' other "line-lever scerce.
thc line ....'(JUki have picked up so much noise
and hum that it woukl have been impos...iblc
to use it without some changes.

Sh ielded wire

One way to prevent an audio signal
from picking up interference and hum is to
shield it. For example, all the audio cable
commonly used between phonographs.
tape recorders. and other home hi-f COIII ­

po ncnts (except speakers) is normally
shielded wire. such 35 shown in Fig. 2.

The shie ld se rves three purpo ses:
it pre ....ems o uts ide interfe rence from

around the buildi ng , through hall ways
and ceilings. and through basement tun­
nels. Any time you have such a long wire
hanging anywhere. it ac ts as an antenna
and picks up all sorts of signa ls . Why
was this not a problem?

The answer lay in the way each
sender' s amplifie r was connected to the
wire. Note that the audio did not come
from a preamplifier o utput or tape o utput
jack- it came straight from the speaker
output. An audio amplifier ' s speaker
output has a very low resistance- typi­
cally about I ohm-and is des igned to
dri ve a low- impedance speaker. If the
wire picks up noise or hum, the ampli fi er
is strong enoug h to overcome that and
force the line vo ltage to be whatever the
amp wants. not what the noise or hu m
source wants . In a sense. the sender's



Balanced Une
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Character tstlc im pedance

all, the two wires ne ver touch. so there is
no connection between the m and there­
fore no current can flow, right"!

Wrong. Connecting the ohmmeter to
the end of your cable connects its battery
across the two wires. The o hmmeter o f
co urse doe sn' t know whether there is an
inc h. a foot. or a mile o f wire there, so it
sends some current cut its test leads,
hoping eventua lly to reach a resistor at
the end . Normally, the current would
reach a resistor after go ing through j ust a
few feet of wire, an d settle down to
whatever current Ohm's Law wants. In
this case, however, that test current j ust
keeps go ing forever (at almost thc speed
o f light), searching for a resistor that
isn't there . The ohmmeter, however,
doesn' t know that thi s test current ne ver
reachexl a resistor: it happily measures
the current and vo ltage, and di splays a
val ue of resistance anyway.

The amo unt of current that Ilows de­
pends o n the kin d of cab le. Actually, its
res ista nce has fairly little to do wi th it ;
it 's the capacitance be tween the two
wires. and the inductance o f the wires.
that mainly' determi ne ho w much current
flows down the cable . The resistance the
rueter measures therefore depends o n the
type of cable; we call it 'l-u' or thc charac­
terist ic impedance o f the cable.

Different cables have d ifferent charac­
teri stic impedanccs- the TV twin-lead
is 300 ohms, the coaxia l cable used for
TV umcnnas is 75 o hms. while the coax
generall y used for transmitti ng antennas
is 50 ohms. And the twisted-pair cable
ge nera ll y used for aud io and telephone
circuits would measure 600 ohms.

Since actually mea suring the Zo wit h
an ohmmeter requires an infi nite ly long
length o f cab le. it's not a very practical
procedure. But even in shorter lengths,
knowing the Zo is importan t because it
affects what happens when the cable is
connected to a load.

As mentioned above, whe n we con­
nect an ohmmeter to the end of a cable.
the meter sends a test voltage and cur­
rent do wn the cable. lf the cable were re­
ally infinitely long, thai current wo uld
continue fore ver. But suppose you cut
the cable after some distance. and co n­
nect some res istor across the cut end­
what happens to thai test current when it
ge ts to the resistor'!

If thc resistor j ust happe ns to equal the
Zo o f the cable, then the test vo ltage and
current j ust flow through the resistor.

Receiver

vo ltage across resi stor
current through it

resi stance =

We will look at characteristic imped­
ance in greater detail later. so we wi ll
just do it "once over lightly" right now.
Think for a moment about ho w an ohm ­
rncter works. Inside every ohmmeter is a
small ba tte ry. When you connect the
ohm meter across a resistor, the meter
connects that ba ttery across the resi stor.
Current starts to flow through the resis­
tor, the meier meas ures how much cur­
rent there is, and computes the res istance
from Ohm's Law:

A digital meter computes the resis­
tan ce in some integrated ci rcuits; an ana­
log meter docs it by properly calibrating
the meter scale.

Now, imagine (you need a big irnagi­
nation for this !) that ..'ou have an infi-

•
nitely long length o f some cable, suc h as
the flat twin-lead cable used for TV an­
tennas, and you connect the ohmmeter
between the two wires at your end . W hat
will you measure '!

When you first think about this . you
may think that you will measure an infi­
nitc resistance-an ope n ci rcui t. After

There are, o f co urse, some cases
where shielding is used in addition to the
balanced line . Although the use of a two­
wire balanced system cancels o ut noise
and hum, it is not perfect. If the signal is
small eno ugh , the no ise and hu m might
still be significant. T hus the microphone
cables in record ing and bro adcast stu­
dios are always both shie lded and bal­
anced . (M icrophone cables in home-type
equipment arc generally shielded but un­
balan ced . T hat 's hccause home-type mi­
crophones generally have short cables,
whereas professional mikes might be
used with very long cablcs.)

f\
v

Sender
Fig. 4. A balanced audio line.

As Fig. 4 shows. the signals on the
two wires are exact opposites of each
other- whenever one wire goes plus. the
other goes min us by the exact same
amount. You can think of this as a sec­
saw- whenever one end of the seesaw
goes up. the other end goes down by the
same amount. and the center (where the
hinge is- physicists would call it the
fulcrum) never moves up or down . We
call this type of line a halanced line be­
cause the voltages on the two wires arc
exactly equal (but opposite), so they
cancel each other out. (The shielded or
coax line. on the other hand. has the sig­
nal on the inside lead only. and is there­
fore called unbalanced.v

The input transformer on the right
looks only at the difference voltage he­
tw een the IwO wires.

Now suppose thai there is some exter­
nal source of elec trical noise, which is
picked up by the IWO wires. If the two
wires are close enough to each other,
they wi ll pick up the same amount of
noise. But if hoth wires pick up the same
noise, this doesn't change the voltage differ­
cncc between tbcm, which means thaI the in­
put transformer in the receiver do,..sn' t sec
that noise at all. Shielding is uercfore not al­
ways nccdcd to keep noise and interference
out of a balanced line.

The trick, of course , is 10 make sure
that both wires pick up the noise or in ter­
ference III exactly the same way. To
make sure that this happens, the two
wi res arc usually twisted together, which
gives this son of line the name twisted
patr, (In fact. one of the fav orite
buzzwords In modern local area net ­
works I S UTP, wh ich simply means
unshielded twi sted pair.) Sometimes it ' s
interesting to look at some old telephone
poles out in the country (or along an old
rai lroad track) and sec how they ar­
ranged the twi sted pair in the old da ys­
see Fig . 5.
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speaker. where the signal is so big that
noi se pickup is nOI a problem. Likewise,
most cables are sha n enough that termi­
nat ing the cables is nOI important.

Years ago. profess ional recording and
broadcast studio equip me nt used 600­
o hm balanced cables almost exclus ively
(except for 50-ohm cables for m icro­
phones, and unshie lded wires for
speaker conncctions.) Broadcast sta tions
still rend to Slick with 6OO-ohm balanced
cables, partially because they still use
o ld eq uipment, but also because they
need the benefits of balanced cables. Not
only do they tend to se nd signals longer
d istances, but many slat ions also place
their stud io s close to their transmitters.
and have the additional problem o f hav­
ing to keep the high-power tran smincd
signals o ut of their audio c ircuits .

But recording studios have goncn
somewhat lax about it. There are two
reasons for this. One is tha t the best way
to get a balanced line is with a trans­
fanner; bUI recording studios try to stay
away from transformers because they
degrade the audio quality slightly. The
second reason is thai there are many
small-time studios whi ch operate on a
budget ; unbalanced equipment and
connectio ns arc cheaper. especiall y
s ince home equipment has gotten so
good thut many studios use a mix ture of
pro fessiona l and home equipme nt. II

Fig. 5. An old twisted -pair telephone line.

BUI note that if the cable is sbort. the
reflection may occur so soon tha i it does
not in terfere with the orig inal signal.
What do we mean hy "short"? T hat de­
pends on the frequencies that arc used.

For instance, suppose the signal be ing
carr ied is a simple l-vol t peak , I-Hz sine
wave sig nal; that is, a s ignal which starts
at 0 volts, takes 1/4 second 10 get to its
peak o f + I vall, another 1/4 second to
get back to 0 valls. another 1/4 second to
go to -I \'011. and then 114 second to re­
turn back to 0 vo lts . And suppose it lakes
1/2 second for the signa l to go 10 the end
and the reflection 10 return 10 the begin­
ning. Then. just as the + 1-\'01t peak
comes reflected back , the input is at - I
'loll. The +1· '10 11 re flection an d the -1­
volt outgoing signal will the n fight each
other, and this wi ll cause a problem. On
the other hand, if the reflection took only
111000 second to return , then the outgo­
ing signal would still be pretty much the
same, an d the refl ected signal would not
interfere as much. But if the signal was
at 500 Hz, then the 111000 second de lay
for the reflec tion wou ld co me at just the
wrong time. and there would agai n be a
problem .

The basic rule o f thu mb is that. if the
round-trip time for the signa l to get to
the end and co me hack as a reflection is
more than a small fraction-1I50 or so
would be a ro ugh approximation-of the
time for o ne cycle. reflections can be a
problem. and then the line m ust be prop­
erly termi nated to stop the reflect ions.
This means that if the one-way ume for a sig­
nal to get frum one end to the other is more
than about Il I000fthc time for onecycle. n.......
flccuons can be a problem, and then the line
should be terminated with a resistance equal
to its characteristic impedance 7-i)'

So let us next discuss the types ofcables
normally used in communications.

Aud io Eq uipment

Another way 10 slate this is "If the line
is more than abou t 11100 wavelength
long, it should be termina ted if you don't
want reflectio ns."

The distance a signal trave ls in the
time for one cycle is called a wave­
length, and is eq ua l to

I h
speed of the sis nal

wave engt = .
frequency of the SIgnal

The symbol for wavelength is the
Greek leiter A. So lines longer than
about 11100 A. can cause problems.

Electric sig nals in cables travel at
somewhere be tween 65% a nd 95% o f
the speed o f light, depending on the
cab le, so about 150,000 miles per sec­
ond makes a good approximation. If you
conside r a telephone line carrying audi o
up to about 3500 HI., the wavelength is

A = 150,000 miles per second

3500 Hz

which is about 42 miles. So a line
longer than aboul4211 00 miles, or about
0.4 miles , should be terminated . If, on
the ot her ha nd. the frequency was 100
Mlfz, then an ything longer than a few
inches should be term inated .

and thai'S the end of the story. The ohm­
meter continues indicating the value of~.

which is what you'd expect. and that 's it.
But suppose the resi stor is not equal to

Z,-it is either larger or smalle r. T hen
the les t current and voltage eventually
hit the resistor. but their values are
wrong. From Ohm's Law, the current
and voltage would be perfect for a value
of~. hut the resistance is d ifferent and
so something has to cha nge. A strange
thing now happens-some of the volt­
age and current bounce off the resistor
and start to travel backward o n the cable.
The resistor is reflecting the vo ltage and
curren t, and telling the ohmmete r, "Hey,
you sent me the wrong values o f current
and voltage- try again!"

This sort o f reflecti on will al ways
happen if the load at the end of the cable
is different from the Zoof the cable. This
is why engineers o ften say, " Make sure
to terminate (end) the cable in its charac­
teri stic impedance." This is the o nly way
to avoid reflections.

Ho me audio equipment uses plain
shielded wire. except to connect the

CIRCLE 178 ON READER SERVICE CA'ID
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Number 10 on your~. CMTl

The Tech Side: More Adapters
Michael Geier KB1 UM

cia 73 Magazine
70 Route 202 North

Peterborough NH 03458

L
ast time. in Radio Frill. we ....'ere
ex plor ing the subject o f AC
adapters . and look ing at how you

mate an adapter to an unrel ated gadg et.
Let's continue:

Voltage and cu r rent

You've ascertained the proper polarity,
and now it' s time to deal with the voltage
issue. Can't you just match the voltage
slaLed on the adapter to the device's rc­
quircd voltage and he do ne with it? Some­
times that works line. Other times, though.
you can wind up with problems.

Let 's say you have a 6 mit device.
How can you be sure it takes 6 volts?
Usually. the required voltage will he
stated on the case. next to the DC input
jack. or it may be on the back. some­
where ncar the battery door. If there is
no marking , COUll( the number o f bauer­
ics and multi ply by each bcncry's vo lt­
age. So. if the device takes four AA cells.
you know that's 6 volts because ..J times
1.5 (an AA cell's voltage) equals 6.

Occasionally, you may run into some­
thing that requires a higher vo ltage at the
DC input jack than would he given by
the number of buucrics the gadget uses.
I've seen some products that operate
from (1 volts' wort h of batteries hut take
9 vo lts a t the inpu t jack. (A lthough I' ve
never seen it the other way around. I
suppose it is po ssible .) In most ca....cs.
such a device will still work o n the lower
voltage. hut not always. Knowing this,
however. is /lot a license to try higher
voltages if your hoo kup refuses to work .
Excess voltage can quickly rui n your de­
vice ! Usually, failu re is due to other
problems. anyway. But. if you can' t get
the AC adapter 10 work, and you' ve tried
all the techniq ues I'll he describing here,
then try and get some service data o n the
equipment from the manufact urer or
70 73 Amateur Radio Today oApri l 1996

others who own the same prod uct. to he
sure of the inp ut requiremen ts. Don 't
j ust crank up the vo ltage and keep try­
ing. or you may very well he sorry.
There's nothing like that sinking feeling
when the unit's lights go out and the first
wisp of smoke appears. Remember, elcc­
Ironic circuits operate on smoke ; once you
lei it out. they don't work anymore!

Assu ming that yo u do know the cor­
rec t voltage. here 's where the fun be­
gins. Log ic would suggest that you
could virnply match the voltage wi th the
one prin ted on the adapter. verify the po­
larity and plug it in. Logic would he
wrong . The problem with this scenario is
that the printed voltage on the adapter
isn 't a constant. Almost all AC wall
cubes are unregulated . T hat is . they
don ' t really produce their stated voltage
except when 'II thei r rat ed current load .
So. if your adapter is rated to deliver 6
vo lts at 700 rnA (milliamps), it may de­
liver 8 or even 10 valls ut significantly
lesser load . While you don't need to get
the input voltage exactly right. being 50
percent too high is asking for trouble !
And. bei ng too low by such a s ignificant
amount ""'i11 probably cause the unit to
malfunction, if it' ll work at all. In order
to get it a ll worki ng right , you need to
know the approximate current demand
of yo ur device . C hances arc. that value
Will/101 be printed on the case!

Test it

There arc various ways around that
problem. If you have a current scale on
your YOM (vol t-ohm-milliammeter)
and a variable power sup ply, you can
simply feed the gadget the correct volt­
age and measure its current draw. Re­
member. the meter's leads go in series
with the power supply. not in parallel
across it. Although it u...ually won 't

mailer which lead you choose to inter­
rupt for yo ur current measurement, use
the ungrounded one, usua lly the po si­
tive. to be sure yo u don' t cause a ground
loop (an unwanted flow through an alter­
nate path). which could confuse yo ur
reading and. in rare circumstances. even
cause damage to yo ur device.

If your shop is not so blessed wit h
gear. there arc some other things you can
try. Take an adapter rated for the re­
quired voltage. with the smallest current
capability you can find . Hoo k it up and
try it. remembering to o bserve the polar­
ity. Mos t likely. it won 't pu t out too
much voltage: it'll probably be too low.
If the device works line, you're home
free. as lung as the adapter doesn 't seem
to be healing up a great deal. If, though.
it exhibits AC hum or seems weuk in
so me way. iL has give n you a valuable
piece of information: Your device re­
q uires more current than this adapter can
deliver! M ake a note o f the adapter' s
current rating and try another one. thi s
time with a higher current capacity.

Eve ntually, you' ll ge t to one that
works. O r. if you don ' t have any others.
you can use your measurements 10 de­
duce how to usc what you have . If. for
instance. you need 9 vo lts hut have only
7 .5 volt adapters. tr y usi ng one with a
fa irly high current rating. That way. it
may put out something around the ~

volts you need. because it can supply
more current than is requ ired. rai sing its
vol tage above the rari ng.

Going the other way. though. is a...king
for trouble . (JOIl ~ usc a l) volt adapter
with a small current ra ting to po wer a 6
vo lt device. with the idea that the excess
current demand will lower the adapter 's
voltage. It wi ll. hut it' H also cause AC
hum and. more se riously. heat up the

Collt irulf..'d on page 75



Welcome Newcomers!
Wayne Green W2NSD/1

With the facts o f life tell
ing me that around

95~ , of ham newcomers these
days are dead-ending on Zm.
maybe you can g ive me an
idea of how to get them ex­
cited enough 10 upgrade and
join us old timers down on
the IX: hands. l ' ve tried
pointing 10 the ad ventures
thai hamming has provided
for me. "Oh, there goes old
Wayne blowing his horn

, ..
ugam.

On the other hand. if the
spirit of adve nture bas either
been blown out. or has never
been kindled in their minds,
r m wasting both my time and
theirs. Almost anyone can
le arn the stupid code and gel
the Adva nced Class ticket and
enjoy everything hamming has
to offer.

Yes. of course it takes money
10 ~..o on DXpcdition... hut if you
have a spirit of adventure and tbc
ability (0 work for a 1,.'OaI. making
rrorcy is a snap. II's this spirit
lhal get" a uec..urcd few hams to
be active on our satellites, help­
ing packet grow and speed up.
winning contests. and .'01.) on. Irs
the spirit that gets people to real
and learn. It 's this spirit rw..'COO.I­
ing to Ray Krcc . the chap who
gave us McDonald's, that deter­
mire... winners and 1(1'iCfS in life.

I've spent a lot oftime lip here
on my soapbox. waving my ann"
and trying to get hams to take ad­
vantage of the world of adven­
turc hamming provides. Eyes
glaze over. Yawns. I want to get
as many people to share the ex­
citement and adventures I've ex­
pcricrccd. so I talk at
conventions and write about the

things thai have helped make
my life so interesting. The fun
of hearing your voice come
hack from a ham satellite, de­
layed a little by the distance.
The thrill of downhill skiing
when you' re good at it. The in­
describable feel ing of scuba
diving on a coral reef. The ex­
hilaration of beating down a
pileup from so me weird coun­
try. The feeling of maki ng a 10
GHz contact in another state
while freezing your fingers on
top of a mountain. The joy of
hearing ragtime piano played
hy an expert. The rapture of
reading a book and learning
something new.

These are feelings that mov­
ies and TV can' t evoke. Oh,
there have been a few darned
good movies, hut even the nest
don 't compare with the feeling
you get from working country
number 330 or making that
slow scan contact with the Ca­
nary Islands. Or an aurora con­
tact on 2m a thousand miles
away. Or a moonbounce con­
tact with VK3AlN or HB9RE

The code? Sure, let's keep
plugging at getting rid of that
obstacle. hut in the meanwhile
stop using it a.s an excuse. Yes,
I know, you bavc dyslexia or
some other stupid excuse. Just
shut up and use my method to
learn the code. If you're too
cheap to buy my code tapes, then
gel a pmb'T<UTI for your computer
that will send the codeat 13 or 20
(X.'" and save the $7.

No, I' m not at all in favor of
lowering the standards. just in
getting rid of an artificial bar­
ricr which these days has nUlh4

ing 10 du with technology. Tbis

is a high-tech hohhy. We should
be using it as a gateway fix kid"
to gel started learning the funda­
mental" uf electronics and com­
munication... Tbe 21st century is
going to be unforgiving of people
who arc not high-tech literate.
And whal more fun way to learn
than by amateurradio?

In the past all of the major
discoveries and pioneering in
radio communications was
done by amateurs. We pretty
much stopped doing that 30
years ago. thereby abrogating the
lease requirements for our ham
frequencies. fornmatcly our
landlord hasn't noticed that
we've stopped paying the rent.
But the increased pressure from
commercial interests who want
our bands may eventually gel
through. Money talks. and we're
beggars. living on pastglories.

1200 baud packet? Give me
a break ! 28,800 baud is getting
to he the standard on the
Internet and 56k is coming
along fast. So what have you
done to help get us up to
speed? Yes, I know. you have
an HT on your belt. Well, I did
that back in 1969. Heck, I had
my own repealer on Pack
Monadnock Mountain in 1969,
providing contacts over almost
all of Ncw England. And that's
almost 30 years ago. More than
a generation.

If you put your mind to it
you could be an expert on
packet in a few days. Weeks, at
the WOI)i!. If they can cram 56k
baud over a crummy phone
line. you should be able to zip
it over the air without dropping
a baud, and never mind tropo­
spheric multi-path distortion.

Quiz: how many words per
minute are 56k bauds? Now
whore's my trusty old hand
key? With some dec ent baudy
work a DXpednion could flat­
ten a pileup in seconds.

I've done some research that
you haven 't bothered 10 yet. so
I know how to cure almost ev­
ery human illness and to live to
120 or so in good health. so if
by some magic we manage to
hold on to some ham bands, I
expec t to be one of the pio­
neers who helps us develop a
system where wc ' Il be able to
work every licensed ham in the
Callbook in one day. And
they'll all be reachable, too. Or
at least their stations will he.

I' ve been writing about
health in my editorials. lIow
about an antibiotic which mi­
crobcs can't mutate to avoid'?
One that you can make at
home for fractions of a cent?
The medical industry is going
to go banana" if word of this
gels OUI.

How about a cure for any
blood-carried ill ness that costs
pennies to usc? One that' ll
wipe out any virus, bacteria.
fungus, or purusitc in the
blood'? I'll be writing more
about all that. You' ll still he
able to fall 01T your tower or
get across the fi nal plate volt­
age and expire, hut it won' t be
the slow, lingering death most
people arc suffering.

Well. that 's just one of my
recent interests. I' ll tell you
more about all thai on 20m, or
if I gel invited (all expenses
paid ) to talk at a hamfest near
you. Yes. of COUI'SC I'll talk
about amateur radio too . ED
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Radio Magic
by Michael Bryce WBBVGE

Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

Troubleshooting Your New Kit
What do you do when the domed thing doesn't work ?

"Even with the simplest test gear, we
have been able to determine several

causes and their fixes."

dis pl ay curre nt and insert the
VO~1 in series between the hal­
tc ty and our kit. Thi s is simple to
do whe n yo u' re us ing cl ip lead s.
As our project is run ning from a
9 volt baucry. it 's easy to snap off
one battery d ip and give it a slight
turn (0 expose the now bare hat­
tcry termi nal. It makes no differ­
ence which battery terminal we
use-e-me digital YOM will read
the current either way, If we eon­
nccr the VO~1 up backward s it
wi ll di splay a " - " 10 the left of the

S
till can't find OUI what is
wrong with your new kit?
O ften another person can

spot somethi ng you have been
passing over. However. i f even
that doesn' t work, then let's dig
OUI the test gear and sec wha t we
can find. Here 's the drill . Say the
project is not entirely dead. but
just not working like it should
he. Really "dead" kits are usu­
ally easy to fix .

The first place to check is the
power source. It may he as s imple
as a 9 volt battery. or as complex
as a switching-regulator supply.
Let' s check to sec if there is volt­
age coming out of the MlUfCC and
i f that voltage is enough II) oper­
ate the unit. Adigi tal YO M comes

in real handy here . If you don't display, Th is of course only works
have one in you r tool box , it' s with u digit al VO\1 and not the
time you did . older analog type s.

Attach the black lead (If your Attach one dip to the hare hat-
YOM to the ground side o f your tery terminal and another to the
unit with a c lip le ad . Ra dio battery clip. Select current with
Shad 1M carries a nice select ion the VO\ t switch and then select
of di p leads, so pick up a hag or the proper current range. Since
two . The ground is normally the thi s device is runn ing from a 9
negauve side of the b at tcry/power volt battery. select o ne o f the
supply or the common ground bus lower current ranges. It is good
around the PC board. practice to select the high est cur-

Now, with your YOM 's po si- rem ra ng e and then reduce the
rive probe, touch the positive side sell ing until a valid readi ng is oh-
of the ba tte ry or po wer source. rained. A 500 to 200 mA range is
Let's use our example o f a 9 volt a good start. It's only a 9 volt ha t-
hauery. Your VOM sho uld read at tery. so your unit shouldn' t draw
lea st 8 volts or higher wit h a fresh a lot o f current .
bauery. Now, turn your kit on. Did Tum on the power switch and
the hattery voltage drop way note the current being drawn on
down to , say, 5 or 7 volts? It did? the VO\ 1's d isplay. Hm m. the
Well then. eithe r you need a meter reads 80 rrtA, so now we
fre she r batte ry, or you need can sec why the voltage dropped.
to take a closer look nt the cur- T hat 's a lot of j uice for a single 9
rent fl owin g to the unit. To do this volt hancry. Th ey are designed for
we need 10 switch our YOM to loads o f j ust a few mA s to maybe
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20 mA o n the high end. But 80
mA? Nan. that' s way 100 much
current, And that means you hav e
something drawi ng all this cur­
rent. All yo u ha ve to do is find
what' s doing it. Yo u' ve got about
a 112 oh m re sistance from B+
to ground in th ere somewhere
instead of 450 ohms or more .

Some possible causes arc a
shorted o utput device, audio amp,
o r RF a mp li fie r; electrol yt ic
capacitons j installed backwards;
leaky electrolyt ic capacnons j: fC

chip( s) installed backward s or in
the wrong localion; the voltage
regulator installed backwards or
in wrong location: a solder bridge
between 'm) (IT rrllre PC traces: or
even the b:.lltC1)' installed backwardx.

Or lei 's say we measured the
battery m ilage and i l did no t
chan ge wh en wc tu rned on thc
unit. We connected our YO M to
read current and the current di s­
pl aye d wa s ze ro. So w ha t's
wrong'? There must he a brenk in
series with the supply. Let 's loo k
for some posviblc causes such as
a broken battery connector, a rc­
verse-polarity protec tio n di ode
installed bad wards, a had bancry

wi re solder juncti on to the PC
hoard, a sold<:r fl ux in~lat(lT around
the plus supply wire on PC board.
a defective crimp on connector, or
the battery connected hackwards.

Of course, in both cases , it j;,

possi ble to have anot her problem
causing ei the r excessive current

or no current. But check out these
quick fixes first,

When there's excessive cu r­
re nt fl o wi ng , the re is a good
chance you ca n fee l for the de­
f cct t vc part . E ven at o nly 60
rnA , something is going to get
warm . So, with your fingertip.
carefully lauch eac h pari to sec
if it is ru nning warm o r even hot.
/JO/l 't do I" i_~ test with onvpiece
of gear running from a I/O von
5/11'1'1)' or one with high-voltage
circuit s in side.

If you come by a component
thai is hot to the to uch, then turn
off the project and take a closer
loo k at that section. Remember,

th e hot part mny not be Ihe fault.
It may he ru nn ing hot because
o f so m e th ing e lse d o wn th e

road .
It ' s ve ry easy to ;,wap a small

th ree-terminal voltage regulator
with a trans istor. They look the
s a m e, but a rc hardl y i ntc r­
c ha ngeable ! If thi s fate befall s
you, then you can bet th e fa rm
tha i the re gu lator is cooked .
Luckily, they ' re not very ex pert ­
s ivc. You ha ve to re move the
o ne already insta lled bac kw ards ,
so you m ay as wc ll repl ace it
wnh a brand -new dev ice. The
lesson he re is: If you hook up a
solid sta te devi ce backward s o r
instal l it incorrect ly, it's more

than likely had . Just repl ace it
and pUI the whole mess dow n 10

experience!
The above e xamples point to

two fundame nta l fact s about
curre nt and voltage. Even with
the si mplest test gear, we have
been able to dete rmine several
causes and thei r fixes. sg
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FN8-25 72v 0
FN8-26 72v 0
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FNB-27 12'10

··FNB·27(S) 12'1 0
"114" longer lhan FNB·27

FNa·31 4.8v 0 600 MAH
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·1 113" klrlgef '*' FN8-38 case
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Powerpac+ @
6 V for Camcorders & 12 V for 2-way
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Element set:

This entry identifies the ele­
rnent set. Set number 134 is ob­
viou sl y more re cent tha n se t

Epoch time:

Note theexam ple in Tahle I.lhe
Epoch time is 9601 1.38475840,
defining the moment when all of the
numbers in the element set were
measured or deri ved. This corre­
spends to year 1996, day II . fol­
lowed by the " deci mal day" of
0.38475840. Us ing the fact that
there are 24 hours in a day, 60 min­
utes in an hour and 60 seconds in a
minute, the "normal" time formal
can be found as 9 hours, 14 min­
utes and 3.126 seconds. Thus
96011.38475 &40 is the same as
January 14, 1996. at 9:14:03 UTe.
UTe stands for Universal Coordi­
nated lime. If you are not already
logging your ham activi ties in UTC
(same as GMT), worki ng with sat­
ell ites will provide the needed
boost. All satellite predictions use
UTe. Con vers ion 10 loc al lime
zones is a feature incorporated in
most software.

NASA assigns formal idenufica­
tion numbers 10 all man-made or­
bit ing o bjects. Vanguard I ,
aunched on March 17, 1958. is still
n orbit and has Catalog number 5.

AD-13 was launched on June 15,
1988 and is listed as Catalog num­

ber 19216. Tbe Catalog number
should not he confused with the
International Designation number
which specifies year o f launch.
launch number since the beginning
of the year and object leiter identi­
fi er. AD-13's " ID" is 1988.Q51B.

Ca talog number:

The fi rst entry is an informal
name th at is distinct 10 this saret­
ite. AD-13 is also known as A-o­
13 or AMSAT-OSCAR 13. The
'OSCAR" part of the name dates

back to the first ham radio satellite ,
OSCAR-I , and stands for Orbiting
Satellite Carrying Amateu r Radio.

Sat ellit e :

hemisphere. There is very little at­
mospheric drag and the time to
make one orbit is just under 12
hours. A de scription of the indi­
vidual clements can explain these
quick observations and more.

fi
74 73 Amateur Radio Today 0 Aprit1996

HRMSRTS
NlJmbrN 74 011 your F~/r; eMf! with changing orbiu, like the MIR

space station. could use a new set

every week.

Amateur Radio Via Satellites Table I shows an element set
for A\tSAT-OSCA R·13 pre -

Andy MacAllister WA5ZIB sented in standard "AMSAT"
14714 Knights Way Drive Even Sinclair ZX-8 1 fans could

formal. Many satell ite enthusi-Houston TX 77083 plot the path s of complex orbits.
as rs gel element sets for all the

Today's Pes make satellitetrack-
satellites they wish to track from

ing a simple task. Many software
Wh en OSCA R·l w as pack et radio , BB S s o r th e

packages exist that not only predict
launched nearly 35 years ago, Internet, usually the same sites

access times. but provide real-lime )
amateur radio operators didn ' t whe re track ing so ftwa re i s

simultaneous nacking of many sat-
have compu ters for orbit prcdic- found . The element sets are in a

ell ites with graphical earth views •
lio ns . The chore was attacked stand ard tex t file that ca n be

and automatic antenna poi nting.
wi th sli de rul es an d pe ncil s. placed in the sa me di rectory as

Most ham radio BBSs and ham-ori-
Wit h a few pieces of informa-

ented Internet sites (try ftp.amsat.org
Ihe tracking progra m. The pro-

non. it was possible to pred ict gram ty pica ll y h a s a rn cn u
or hup:l/www.am-;aLorg) have some

wh e n the sate ll i te w o ul d he choice allo wing autom atic up-
shareware and freeware programs

wi thin range , bu t the proce ss dating of it s sate ll ite da tabase
thaI will do the job.

was tedious. from the element-set file .

During the next decade special The numbers With such an effortless process
maps and clear overlay s were 10 ge t new data running . it's un-
used 10 predict satelli te positions. One thing that all satell ite track- derstandable that many users are I
Using an OSCAR-LOCATOR kit ing methods have in common is the nor aware of the mean ing of the ,
and a few simple pieces of data need for orbital data 10 character- numbers . It's not necessary to
(equator crossing time and longi- ize a particular satelli te's position have a de gree in mathematics 10

tu de of crossing). tracking was in space at a given time . Thi s work with element set s. but so me

relatively easy and inexpensive . data is commonly referred to knowledge of their significance is

The late 1970s and early as " Kepleri an elements" or just useful. Sometimes blatantly bad
1980s marked the arrival of th e "element sets ." e lement sets are re leased , o r
home computer for satelli te pur- Due to atmospheric d rag and satelli tes are given th e wrong
suits. While many new owners other effects and inaccu racies that identifier shortly after lau nch. A
o f Rad io Shack T R$-80 s a nd accumulate with time, new element qu ick look at the element set may
early A pp le c ompu te rs we re sets are needed to maintain the pre- reveal a ridiculous Decay rate or
wondering what 10 do with th eir diction accu racy of the so ftware. impossi ble Mean motion.
new and expensive to ys, hams Some satellites with high, stable The set in Table I describes an
we re tracki ng satelli tes with orbits may only need new data once orbit that is elliptical with a high
ease and incredible acc ura c y. a year, while other low orbit objects apogee occurring over the northern

Catalog number I 9 2 1 6

Epoch time 9 6 0 1 1 • 3 8 4 7 5 8 4 0

Element set I 3 4

Inclination 5 7 • 4 0 2 9 d e g

RA of node I 4 1 • 8 2 2 7 d e g

Eccentricity 0 • 7 3 6 6 0 4 3

Arg of perigee 2 8 · 7 6 0 7 d e g

Mean anomaly 3 5 6 • 7 5 8 7 d e g

Mean motion 2 • 0 9 7 3 I 2 5 I I d a y

Decay rate - 4 4 4 c - 0 6 I d a y 2
•

Epoch rev 5 8 0 1

Checksum 3 0 6

Table I , AMSAT- onnal Satellite AD·!3 element set.



130. Sometimes the se t numbe r
may include other d ue s as to its
o rig in . Jame s Miller G 3R UII
has been releasing "smoothed"
element sets for AO-1 3 and AO­
10 thai repre sent average s o f
several NO RA D/NASA se ts.
The G3RUH sets' acc uracy o ver
time is bcner than the NO RADI
NASA sets ' and have nantes like
RUH S-95 , fo r a G 3 RV II se t
do ne in Augu st 1995 . Space
Shu t t le se ts ma y also hav e
le tter s in wit h th e numbe rs .
depending on their origin.

Inclination:

The inclination of a sate llite 's
orbit is the angle o f the path of
the orbi t as it crosses the eq ua­
tor o f the eanh while mo ving
south to north . A polar orbit that
travels from pole to pole will have
an inclination near 90°, while a
satel lite that follows the equator
will have an inclination ncar zero.

AA of node:

The RA of node o r RAAN is
the Right Ascension o f Ascend­
ing Node. This elemcnI is one
o f the rnov t difficu lt 10 under­
stand . A simple de finit ion de­
scribes RAA N as an angle tha t
specifics the orie nta tion o f a
sate ll ite 's orbital plane with re­
spec t to the fi xe d star s. The
satel lite's orbital p lane is rcta ­
li vely cuvy to visualize. The d if­
fi cul t pari is to en vision the
cre atio n of an an gle bet ween
this orbita l plane and the " fi xed
stars:' In the case of the NASA
e le me nt se ts , the line to the
"stars" is drawn from the cente r
of the earth to a star in the con­
stellatio n Arie s. The angtc de­
fi ned by the intersection o f thi s
line and the sa tell ite's orbital
pla ne at the time of the Epoch
is the RA of node.

Eccentricity:

The Eccentricity term refe rs
10 the shape o f the orbit. No o r­
bit is e xac tly circula r. If it were ,
this element would have a value
o f zero . The Ec ce ntri cit y o f
AO-1 3 fo r the element set in
Ta ble I is 0 .73660..0 . Thi s
sho ws tha t the o rbit is highl y
ell ipt ical. Due to the in flue nce
o f the moo n, AO-I 3' s o rhit is
becoming more ell iptical e very

day. :\fo st tracki ng programs
cannot predi ct thi s change du e
to the ir inability to handle gravi­
tational force s beyond the earth­
sate lli te interac tion. For most
ham pursuits, th is is no t a se ri­
o us probl em , except when a sat­
el lite cras he s to the earth , like
AO-13 will , in Decemher oft his
year. Updating the e leme nt se ts
eac h mo nth until the e nd will at
least provide accurate tracki ng
predi ction s fo r ma king contacts
a nd e nj oyin g thi s orbiti ng
resource as long as possible ..

Arg of perigee:

The Argume nt o f perigee is
a not he r "d ifficult" ele me nt. It
describes whe re the perigee lor
lo w po int) o f the o rbi t is located
in the satcllues orbital plane . If
the perig ee occurs when the sat­
ellite is crossin g the equator o n
a so uth-to-north pass, the angle
from the equato r to the perigee
po int is o bviously zero (they are
occu rri ng at me sa me place ),
therefore the Argument o f peri­
gee would be rcto. The apogee,
o r high point of the orbit. wo uld
occur 1l:1O° (hal f an orbit) later,
also o n the equato r.

For the example in Tabl e 1,

we have all Argument o f pe ri­
gee of 28 .76 0r . Th is mea ns
that AO- I3" s perigee is occur­
ring 28.7607° afte r crossing the
equator while headed north. The
apogee is thus occ urri ng be low
the equato r, ha lf an o rbit later.

Mean anomaly:

Mean ano maly locates the sat­
ell ite in it s o rbit al plane at the
time of the epoch. All programs
use standard astronomical con­
ve nt ion fo r th is cle me nt. The
sate llite is at 0° or 360° at peri ­
gee and D U) O at apogee. In o ur
example the value of356. 75S7°
is very ncar perigee for AO-13
at the Epoch time noted .

Mean motion:

This e lem ent simply specifies
the number o f o rbits (perigee to
perigee ) the sate lli te makes in
o ne sola r day ( 1440 minutes). In
the e xample, AO-13 is making
slightly more than two orbits per
day. thu s each orbit is a little less
than 12 hours.

Decay rate:

The Decay rare of a sa te lli te's
orbit is also defined as the rate
of cha nge o f Mean motion . the
first deri vat ive of Mean motion,
or as the drag factor. It provides
a correction to the Mean motion
that accumulates with time af­
ter the Epoch of the cleme nt set.
Satellites with high o rbits have
very littl e orbital decay, while
o bjects like the Space Shutt le or
:\oflR have significant values as­
sociated with this element due
to the ir lo w o rbits and corre­
sponding atmospheric drag. The
Decay rat e in the e xample is a
ve ry s mall neg a tive numbe r
sho wn in scie ntific notat ion ..
The -4 .. 44e -06 value can also be
wri tten as - 0 .00000444 rev/day/
day (orb its per day squared ).
The negative value in this ele ­
ment set fo r Decay ra te is not
typical but ma y he a resu lt o f
g ra vity pumping o r caused by
the method of data collection by
NORAD.

Epoch rev:

Thi s is t he o r b it n umbe r..
Whi le s a tel li t e e nt h us ias ts
used to keep close accou nting
o f o r b i t nu m ber s fo r Q SL
c a rds and l o g s . thi s is no
lo nge r the ca se. In many in­
s t a nc e s, th e o r b i t n um ber
sho wn in the NO RA D/~ASA
c le men t set s will d iffe r from
c a lcu lated va lues .. Differences
occ ur due 10 the definit io n o f
o rb it n umbe r I , o r is it o rb it
nu mber O? The q uesti o n o f
whe n the o rbit incre ments also
c o mes up .. Do we in crea se the
co unt by one when the sate l­
li te pa sse s th roug h pe rigee o r
when it c rosse s the eq uator o n
a so uth- to- no rth pass?

Checksum:

Thi s is s imp ly a math fun c ­
t ion to ve rify the va lid it y o f
the numbe rs in the ele ment set.
It is the to tal of a ll the indi ­
vid ual digits in the se t. Some
prog rams use the chec ks um . If
th e checks um value and t he
tot a l o f the d ig its match , the
c le me nt set is a ssumed to be
co rrec t, a t lea st th e data is a s­
sumed to be the sa me as when
it was first cnlcul nted . ED

The Tech Side: More
Conrin ued f rum page 70

adapter. possibly to the fail­
ure or meltdo wn point ! It's

no rmal for AC wall c ubes to
ge t warm with UsC, h ut the y

sho uld n ' t ge t hot. Lot s

of he a t is a dead g ivea way

that yo u 're try ing to pull

too m uch current from a n

unde rra te d adap te r.

Wrap it up

Once you 've ma tc hed the

c u rre nt capacity of the
adapter to the device you

want to power, you s ho uld be
a ll scr. Co nnect it up (don ' t

fo rget that polarity') and it
ought to work fin e . W hile it's

runn ing , measure the voltage

across the DC plug; it shou ld
be wit hi n a volt o r so o f what

the product needs. I prefer to
err o n the low s ide, hccause

o f the lessened chance fo r
harming my gadget, but, as
long as you 're c10\.C, you

sho uld be O K. Re member.

the original adap ter probably
wasn't any closer! I' ve take n

me asurem ent s o n p lenty of
ci rc uit s, and I' ve see n many

o rig ina l-eq uipment adapters
o ff by as m uch as two volts.

As far as I' m concerned ,

tho ug h, that's a lo t. especially
if it's on the hi gh side .

I hope you've e njoyed this
look a t AC adapters. If yo u ' re

a t all li ke me, yo u 'll usc this

information ofte n: I can ' t

co unt the number o f AC
adapters I' ve rigged u p. With

this in mind, loo k aroun d at

the nex t hamfcst for c he ap

adap ters for yo ur junquc box.

I a lways ke ep a good supply,

a nd I always w ind up using

them ! Until ne xt time, 73

from KR IUM. Ell

To arrange some
PR for your new
products, please
contact Frances at
603 924 0058.
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which I'd rather spe nd o n a
30..day pass to fly around the
Caribbean. Ho w about a cir-

I cuit to cut a three hour rad io

I talk show down to l.)O minutes
so I can set a C· 9{) cassetteI going and build a library of
Art Bell shows'! Or Laura

I Lee? Or an yone else that's

I
runn ing shows I should n' t
miss , but whic h you negli ­
gently have failed to let me
know about.

Once you invent these, I'll
be t there'l l be a good market
for them.

NEUCR SBY D/E
ColllfllUed Jiurn page 63

10 de-license the reason-chal­
lcngcd hams (oops. I slipped
and used the word "chal­
lenged: " The last time I used
the term "reason-challenged"
I gOI angry leucrs from sev­
eral cr ippled hams who went
ba llistic over my using the
term < challenged" and
claiming thai. just as they
suspected. I was anti-crippled
hams) as it is for them to ge t
their lice nse. we might he
abl e 10 clean up our hands.
BUI when we have hams who
cause three years of aggrava­
tion . who force the ham clubs
10 go 10 court to gel u rc­
straining order. and then ha­
ras... the repeater anyway. and
10 hell with the court order, it's
time 10 S4..'C if we can get the
FCC to make it easier 10 take
ham tickets away than to give
SOITlI.'(lnC the death penally.

I suppose you' re going to
sit and nod. Ycp. Wayne 's
right ag ain. Well . ho w about
si tting down and going to
work to get Part 97 changed
so we can ge t rid of the scum.
even if the y can copy the
code real good.

We seem to he able 10 gel
enough idiots lice nsed so Ihat
ring- leader jerks are able to
recrui t ot hers of even lower
mentality. We had a whole set
o f scum busv wustinu 143 13. -
for us. doing everything in
their power to shorten the life
of the hobby for all of us .
Well, we deserve every hit we
get if we're not smart enough
10 shu t these turkeys do wn hy
ourselves, instead o f going
mcwli ng to the FCC fo r help,
which has more than enough
to do witho ut wiping our
rushes for us. Hey, shouldn' t
our national organizat ion he
doing something for us '!

And we seem to he able to
endlessly put up with the hot
air and self-promotion ema­
nat ing from Maine all ho urs
of the day and night. Can 't

we ge t him 10 settle for a web
page? Somehow I think the
pioneering spirit that fo unded
this counuy got killed by our
60s school system, leaving us
wit h almost no o ne who will
stand up and fight for what's
best for us .

I suppose the Viet Nam war
did a lot of that toe. In WWII
we knew what we were light­
ing for and we all pitched in.
As I' ve mentioned a few
times, XOo/c ' o f the hams
joined the military.

Grumble .
Instead of wasting all that

time and money with a re­
peater war, why no t shut the
darned thing down. take up
some other hobby and stop
screwing things up for every­
one '! And that goes for both
the bad guys and the righ ­
tccus. A pox on both your
houses,

A Limbaugh limiter

Reader Louis Burkhardt
N5 LTP. of Los Alamos NM.
suggested a pr oduct which
might sell like burritos, It's
something any dyed-in-the­
wool ham should he able 10 put
together, It's a radio talk show
commerc ial tiller. By the time
you :.ift out the commercials.
Rush's three hours will boil
down to almost listening
length . Ditto Liddy, and any­
one else you're addicted to.

The hard way wou ld be to
sense the louder voice from
commercials. but I suspect if
you check the clock you ' ll lind
that the commercial and news
breaks arc fairly consistent day
to day. If you time the
Limbaugh breaks for one day
the pattern will probably hold
pretty we ll for mon ths. That's
how the stations carry ing his
progrurn know when to run
their commercials.

T here ' s an outfi t making a
tape recorder 10 capture three
hou rs o f voice q uality on one
tape, but the price is high . I
think it was around $200. I

XYL maintenance

Many pe rfectly nice hut
naive women marry hams
with no idea of what they arc
getting into. Sure, there arc a
few hams who can take it or
leave the hobby. BUI many
more arc far more interested
in amateur rad io than in their
marriages. Or even their
families. I remember running
a cover cartoon on CQ when I
was the editor sho wing a ham
sitt ing in front o f many relay
racks of equipme nt whi le his
wi fe and baby were standing
behind him in rags.

Sure, it was funn y because
it was an exaggeration. But a
good part of the humor was
the underl ying truth o f the
situation. Hey, guys, try tn re­
member that amateur radio is
a hobby. It 's for fun! You' ll
have a lot more suppo rt for
yo ur hobby if it isn' t per­
ceived as a compe titor for
your wife 's affections.

Several hams I've known
personally were divorced by
their wives wi th ham radio
named as the corespondent,

When's the last ti me you
took the XYL out to dinner
and a mov ie? Or, if you're
thri ft y like me, to a mat inee
and the n dinner? Or maybe
read the non-ham pa rts o f my
ed itorial 10 her? Whe n's the
last lime you look her danc­
ing? I have a secret l' rn going
to share with you: wives love
romance. nOI rigs or nifty

HTs. And nothing says ro­
mance like danci ng .

Oh. you ' ve forgotten how
to dance'? Then get a how-to­
dance video. put it on. grab
her and you 'll soon have a
very happy wife, wit h a
sparkle in her eye and the
bedroom in mind . T he effect
has been known to last for
days. No fai r doing this j ust
be fore trying to get her to
agree thai you really should
have a new rig , But after
you've tak en her out to a
co uple o f dances she might
bring up the new rig subject
on her ow n.

W here do you get dance
videos? I tho ught yo u' d never
ask! T hey ' re one hour lessons
and COSI $.l2.95pp from But­
tcrfly Video, Box 184.
Antrim NH OJ+,tO, Call 800­
43 DANCE for a catalog
sho wing the nearly 100 dif­
ferent kinds o f dances avail­
ahle. They even have so me
for kids. They 've got ' em for
rank beg inners righ t on up to
compe tition dancers, In this
way you can ro mance your
wife at home while you' re
learning. prac tici ng when it' s
handy for you instead of go­
ing out to a class (w hich usu­
ally costs a lot more ). And
you can bru sh up when
you've forgotten something.

I've several friends whose
wives hare hams. None of them
ever lake their wives ou t dane­
ine. Bet on it. Our hobby-
sho uld be seen us that and not
a.'i a competitor for your wife's
and kids' affections.

I recommend the Butterfl y
Videos because they ' re so
outstand ing, and I' ve seen
'em al l. Kathy Blake is the
teacher and she's won all
sorts o f prizes. But mos t im­
portunt . she knows exac tly
what question s you' re go ing
to have and whut problems.
so she makes it simple and
fun to learn .

Okay. nnw you can go hack
to your shack and lind a
pileup to mo lest.
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JAN-BOXEDTUBES
4CX300A/8167 Eimac $85
4032 Raytheon $35
6146W GE $19.95 10 lor $175.00

DORNE & MARGOLIN ARRAY for 30-76 MHz
with 3:1 VSWR; rated 65 watts CWo 50 ohm
input; BNCconnections. Mounts to2.5' dia pipe.
P/o AS-22361GRC. Packed size: 10"x42'xl 0";
unfolds to 10 toot square. 20 Ibs sh.
DM-199-38-7634 , NEW $59.50

ACARS stands for Aircrah Communica·
tions Addressing and Reporting System.
This VHF teletype mode is used 10 trans­
mit data and messages between commer­
cial aircraft and airport ground stations.
These transmissions a1131.55 MHz., can
be heard on any scanner with the VHF
aircraft band. With the proper decoder and
this book you can intercept and understand
this interesting traffic. If you enjoy VHF
aeronautical listening you will want to learn
about this fascinating oeveoonent .

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Phone : 800 431-3939
• FAX: 614 866-2339

LOG PERIODIC ARRAY
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I'I'ica F.0 .1. Lilli• . 0.• VlSA.lIA$TlllCARO, OISCOftll
Allow fill" Shlp,lftQ • WtIf.1or '-lUI btl!".

Add",.. O,pl.13 • PIIon,41W227-6513 • FIJ 41tJ221·1313

FAIR RADIO SALES
1016 E. EUREU • 8 01 1105 • UMA. OHIO· 45802

"universal --
radio inc.

A dying breed?

With under half of our surviving hams
(45.5% now) having better than entry
level licenses, and with the majority of
"hams" having no apparent interest in
ever upgrad ing so they can work the low
bands, perhaps you can understand why
I've been researching more and more
into ways to help us aging survi vors add
a few more years to our lives. The politi­
cally correct, who can go jump in the
lake, can call me elitist , for feeling sorry
for the 54.5% o f our licensees who have
isolated themselves into what is increas­
ingly being called an IIT-CB band.

FM and then NBFM. We invented practi­
cal sideband. But now the world is going
digital and we're still fighting overCW.

O ur telephones are going digital. Our
hi-fi went di gital over ten years ago.
Now broadcast stations are go ing digi tal
in o ne country after another. Blaupunkt,
Grundig, Philips, Sony, Pioneer and
Kenwood all ei ther have receivers o n the
market or will have soon. No, no Ameri­
can compames.

With digital, each transmitter can
broadcast five programs o f CD·quality
sound, plus data such as a newspaper.
The conversion ofAM and FM to digital
will, I expect, happen faster than anyone
imagines, just as we saw the LP beco me
almost extinct overnight when the CD

was introd uced .
Some digital tests are be ing conducted

in San Francisco, so we'll see how they
go . The early test s in England ran circles
around both AM and FM broadcasting in
quality and coverage, as I reported sev­
eral years ago .

There must be some readers who are
working in this field who can he lp the
rest of us come up to speed . Maybe with
ideas on how we hams can start experi­
menting with digital voice communica­
tions. I'd like to see articles submitted
for me to publish so we won't keep fall ­
ing further and further behind the com­
mercial sta te of the art. After all , it says
in the lease for our ham bands that we're
supposed to be lead ing in technology,
not kicking and heel-dragging to stay 40
years be hind the commercial world.

Meanwhile, people in Britain, Den­
mark and Sweden are already enjoying
digital broadcasting, with France, Hun­
gary, Australia, Netherlands, Canada an d

Mexico not far behind.

Falling behind

I' m looking for a few go-getters to
sell 73 subscriptions at hamfest s. There
are tons of hamfests, picnics , auctions ,
flea markets and other ham events
whe re you could sct up a table and make
a few bucks on a Saturday. You should
be able to pick up from $100 to $500 a
Saturday. Remember, far too many hams
aren' t yet subscribing to 73, and every
one of 'em should be ... and might, if you

get afte r ' em.
Plus you can sell some o f my books

too (on commission) . My list of "73
books you' re crazy if you don't read" is
selling like Big Macs. Well, at $3, even
if they only buy one of the books I rec­
ommend, thcy'Il get their money's
worth j ust findi ng out about it. Then
there' s my "Declare War" book, sub­
scriptions to Cold Fusion. and the book­
let describing how to make a blood
purifier which Bob Beck claims will not
only comple tely cure AIDS, but also any
blood-borne disease such as herpes,
cause your body to get rid of excess
weight with no dieting, and e ven regrow
hair for male pattern baldness people.

The midwest terri tory is taken , but I
could use energetic help in the North­
west, Northern and So uthern California,
the mountain states, the Southwest, the
South, the Eastern Seaboard, an d the

Northeast.
There's quite a lot of interest in a $5

booklet I wrote recently as a result o f re­
quests from listeners to Art Bell ' s
(W60 BB) talk radio show. This is " How
To Make Money, A Beginner's Guide."
Well, once you kno w the secret you can
get out of the rut that 99.99% of the
people arc in, a rut of thi nking that re­
sults in your never having very much
money. lt 's a rut that is deeply engraved
in our subconscious by our blessed
school system and media. The more rich
hams we have , the mo re clout we'll have
with the FCC and congress.

I'm looking for hams who will get out
there and not miss a hamfest within driv­
ing distance. Anyone want to help shake
the money tree on Saturdays for me?

I can remember when we hams were
in there first with new technologies in­
stead of following far behind commer­
cial developments. We hams invented

Like to make some money?



Sure 2m and repeaters are If you read some o f the
fun . But when I started pro- books I'm recommending I
meting repeaters in 1969 I think you'H find that every
never thought that this activ- chronic illness can be attrib­
ity would eventually domi- uted to either a nutritional de­
nate the hobby. My aim was flciency or to our slowly
to revive a dying hobby. poisoning ourselves one way
What I hadn't recognized was or another. And with the aver­
that the almost complete age age o f the General and
elimination of our school ra- above class licensees getting
dio club infrastructure by the up into the 60s, unless I can
ARRL's 1964 "Incentive Li- conv ince them to break their
censing" proposal to the FCC destructive habits, we're gon­
would permanently end o ur ers. Pi ty, too, now that the
abili ty to attract youngsters short waves arc increasingly
into the hobby in any real being deserted for the micro­
numbers. waves and satellite communi-

So, in be tween hectoring cations. Pretty soon, what
you to get the Techs to come few are left of us will be
to your club meetings and en- about the o nly ones using the
courage them to upgrade , and 3-30 M Hz part of the spec­
getting on 2m yourself to truro. We might eventually
help inculcate these new ar- get back our 7-8 M Hz and
rivals with our ham culture , 14-15 MHz bands. And then
I've been finding out ali I can everything else except per­
about how what's left of us haps the WWV and CHU
can lead longer, healthier, and channels.
yes, maybe even happier Of course, like the lScyear-
lives. old smoker, we' re ignoring

As I' ve researched more the inevitable loss of our
and more about health. I' ve most valuable future ba nds.
been recommend ing you read Well , that's our legacy to the
the most important books coming generations. like the
I've found. The more I've national debt and the using up
looked into this health thing, of coal, oil and other natural
the more I' m conv inced that resources. Who really cares
if we can change some de- wha t happens to our 10 and
structive eating and living 24 GHz bands? Our vision
habit patterns, we have the ends either tomorrow or next
potent ial for living healthily week some time, as it docs
to 120-150 years. But the ob- with our heal th.
stacles are monumental and When the Bob Beck blood
at times discouraging. Habits purifier turned out to cause
run deep. It seems like most people to lose weight without
people would rather enjoy a changing their eating habits,
Big Mac now and endure there was a rush to build and
years of chronic illnesses usc these simple electrical
than live 75 more healthy gadgets. The key poi nt was
years later on. How do you that then an eating habi t
convince a l3-year old that stan- d idn't have to be changed.
ingasrooking habit now can lead Yes, I agree, it takes a lot o f de­
in about 40 or 50 years to a nurs- termination to change habits.
ing home with an oxygen bottle I was a skinny kid until I
always at hand. How do you gel. got vaccinated. Then sud­
people to stop drinking fluori- denly I developed a whole
dated tap water which may even- ran ge of allergies and got fat.
tually tum them into Alzheimer And I stayed fat until I was
vcggics in nursing homes. nol 50, when I finally decided to
even able to recognize their own break that habit. I cut back 10
children or spouses? a 1500 calorie a day diet and
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took off over 85 pounds over
nine months. 23 years later
it's Mill off. J broke that
damned habit. My approach
was much like that used by
Alcoholics Anonymous.
Don't break your dctcrmina­
tion for anything . Not once .
None o f that "I'll eat that
chocolate sundae today and
d iet tomorrow" crap.

Once you have discovered
that under all that moss hack
there is a backbone. yo u can
exercise it more. Use it to get
you out every day for a couple
miles of brisk walking. Use it
to break away from the deadly
pattern of always working for
someone else. It takes real guts
to break away from !he protec­
lion ofa weekly paycheck. Un­
til tbe company downsizes and
you're suddenly on your own.
Then you blame everyone but
yourself for the fix YOU' fC in.

Big companies downsize to
get rid of o lder employees. re­
placing them with much less
expensive and more flexible
younger people. Or computers .
Smaller companies go out of
business. The steady lowering
of communications and ship­
ping costs puts you in more
and more direct competition
with a worker in Taiwan or Pa­
kistan. And these competitors
for your job work cheaper, and
are better educated than you,
since you 've allowed your
school system to sink to the
worst in the developed world.
You're unlikely to bave either
security or make much money
working for others. But it's a
powerful habit to break. I've
been there, donc that, so I
know ho..... it feels .

Even if yo u can't wean
yourself from the comfort o f
a company payc heck, you can
at least start breaking some
eating hab its and have a be t­
tcr shot at living in poverty
on Social Security.

To the moon , Alice!

The hot fusion scientist
welfare crowd IS almost

getting panicky over their
lack of progress. They 've
wasted billions o n fruitless
attempts to fuse lighter
weight atoms, thus generat­
ing energy. Indeed. I' ve pu b­
lished some papers in Cold
Fusion showing that not o nly
has there been almost no hot
fusion progress , but that the
future seems j ust as grim.

But no w these poor o ld
guys ha ve a straw to grasp.
Thanks N3RF for faxing me
news of the fusion conference
where they arc looking hope ­
fully to fuse deuterium with
helium-3 CHe) to make
lithium . T he only drawbacks
seem to be the cost o f dcutc­
riurn. which ain' t cheap. and
the lack o f ' He. Hey, no prob­
lem! It turns o ut that there' s
tons of 'He on the moon. So
they're working on plan s to
ship helium back from the
moon. Now that's a great
Alice In Wonderland project
and we ll wort hy of o ur fed­
eral welfare scientists.

Yes, we do ha ve a serious
need to find a new energy
source . Our fossil fue ls are
going 10 run out within a hun­
dred years and there seems to
be some small clement of
guilt about doing that to our
grandchildren. And fission
docs generate some awful by­
products. for which we have
no good plans othe r than to
dump them on our grandchil­
dren and let (hem worn
about it.

Meanwhile, Japan has in­
creased their national invest­
ment in cold fusion research
from $7 .5 to $100 mill ion a
year! Indeed , I'm getting
most of my papers for Cold
Fusion magazine from Japa­
nese researchers. Our Depart­
ment Of Energy is still doing
its very best to prevent an y
American research in this
field , while pouring billions
into hot fusion research via a
few chosen universities. An­
other testament to lobbying
power on congress. When can
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of the University of Utah announced that
when they passed an electric curren t
through a lithium and deuterium electro­
lyte with a palladium cathode. after a
while the cell started generating a whole
lot more heat. by thousand s of times.
than could be accounted for by an y
known chemical reaction.

The media j umped on this new energy
source with head lines.

The che mists and physicists were
skeptical. Co ld fusion? Ridiculous! Im­
possible . So they went to their labs.
pulled out an o ld chunk of palladium
from a drawer, and tried it out. Nothing
happened. so they called in the reporters
for their 15-minutes in the news. The
fac t that most of the universities check­
ing out lhe cold fusion reaction had mil­
lions 10 lo se if they lost funding for their
hot fusion work I' m sure didn't affec t
their di ligence o ne whit.

Whither cold fusion?

1995 was one heck of a year for the
cold fusion people. In add ition to co ld
fusion co nferences in Boston (M IT).
Monaco, Bombay, Tokyo, Sochi (Rus­
sia) and Molise (Italy), there were some
demonstrations of cold fus io n cells as a
fusion conference al the Un iversity of Il­
linois, and another at Po wer Gen in Ana­
heim. where the heads of power
companies saw their worst fears
confirmed .

Cold fusion first popped up in 1989
when Pro fessors Pons and Fleischmann

enormous increase in Alzheimer's dis­
ease. Right now about one old person in
three can look forward to that horror!

The study concluded thai fluoride lev­
els acceptable to heahh departments and
dental organizations can cause motor
dysfunction, IQ deficits and learning
di fficu lties in humans . Just what we
need to add to our worst in the devel­
oped world school sys tem and endless
child de braining via television .

What to do? Avoid fluoride tooth­
pastes. drink only certified fluoride-free
bott led. or be tter yet. d istilled water, put
filters on your showers (cal l 800-728­
2288), and ge l busy starti ng a polit ical
action group ...or joining o ne. if you've
got o ne already. Oh yes, o ne more thing.
if it's too much trouble for you to avoid
fluoridated water, then p lease stay the
hell off 20m. We have far too many
addled brai ns on there al ready. An d. one
more thing. better start looki ng around
for the nursing ho me of yo ur choice for
when Alzheimer 's sets in and turn s you
into a veggie.

If you think I' m e xaggerati ng, look it
up in Vol. 17, # 2 1995. Neurotoxicology
and Teratology. Well. at least get the
book 1 recommended in February. If
you' ve thrown the issue o ut you can
send $3 for my list of "books you 're
crazy if you don' t read ."

I got tired o f spending 79¢ a gallon for
distilled water and bought a small still
from Damark ($200). Then I lower the
surface tension so my body will better
absorb it with Flanagan ' s Crystal En­
ergy. Wetter water. I suppose I should
become a d istributor for that stuff. O ne
teaspoon per gallon of water is all it
takes. Eddie Albert is usi ng about six
limes as much in his drinking water and
swears by it.

I ge t you to sign on to the new NRA?
That's Never Re-elect Anyone! Please
help flush that stinking Washington toi­
let you 've let clog up.

We're doing pretty well, considering.
We're on track to use up hundreds of
millions of years worth of fossil fue ls in
aro und 150 years . My great-great grand­
fathers were alive 150 years ago . My fa­
ther was around when the first cars got
going. And I remember my fam ily's
Model T. II looks as if my grandchildren
will sec coal, oil and gas as rare, expen­
sive resources. Wiped out in a cosmic
blink of the eye.

Fl uoridation - II

In my February editorial I reviewed a
book on the dangers of fluoridatio n.
Well, there ' s poor old Wayne. crying
about the sky falling again, right?
Maybe you shouldn't bet you r life on it.
Hey, 1 thought I was wrong o nce. bu t I
found out that I was in error.

Yes, fluoride does he lp children's
teeth. But what about the downside toxic
effects the ingestion of this poison has.
such as hardening of the arteries. in­
creased brittleness of the bones, and the
effects on the brain? A recent study fro m
the Department of Toxicology, Forsyth
Research Institute, the Department of
Pediatric Dentis try. Eastman Dental
Center and Veterinary Diagnostic Labo­
ratory. Iowa State University have
confi rmed the public health malpractice
and quackery many doctors have been
concerned about for years.

The report ci tes Chinese scientists
who found that a fluoride dose of only 3­
11 parts per million (ppm ) could effect
the nervous system di rectly. This is well
within the amo unt of fluoride millio ns of
us are getti ng in our municipal water
supplies. Add to that fluoride in tooth­
paste and mouth rinses, and in ou r cola
frinks, commercial beverages, d ietary
supple ments and even in everyday food.

An other Chinese study showed that
fl uoride affects our attention spans .
American researchers had to make do
with rats for the ir experiments, but they
found that fluorides caused behavioral
disruption in rats. Prenatal exposure
caused cognitive thinking and drug-in­
fuced types of behavioral defects.
Worse, they no w suspect that fluorides,
-ossibly in conjunction with al uminum,
could be the root cause for the recent



The head of the OOE pub­
lisbcd a hook on "Cold Fusion.
The Fiasco of the Century."

Meanwhile several laboru­
tones d id confir mthe P&F re­
action. hut they tburk! it required
a VL't)' good gndc of palladium
and days to weeks for the eXL'CSS

heat reaction to start.
Word o f the successes

leaked out, despite the refusal
o f any scientific j ournals to
publish any subrniucd pape rs
or the Patent Office to even
look at patent applications.
Perpetual motion rubbish.

So the work on co ld fusion
progressed mainly in Japan as
new hydroge n energy, and in
Russia , Ind ia and Italy. Pons
and Fle ischmann were so an­
gry over the ir humi liation
that, w hcn u branch of Toyota
came along and offered 10

bui ld them the laboratory of
their dreams anywhere in the
world, they ended up wi th a
S25m lab on the French
Riv iera.

T he reality

How real is the dream of a
non-polluting new energy
source that cun provide
power at less than 10% the
cost o f foss il fuels such as
coal. oil and gasoline? And
what will something like this
do to the world economy?

One inventor. Dr. Patterson
o f Sarasota (FL) came up
with a new approach to cold
fusion. He made microsphercs
of plastic and then nash coated
them with pallad ium in order
to provide a maximum of sur­
face area per unit volume. With
hundreds of these tiny spheres
in a lithium solution in plain
water instead of the more ex­
pensive deuterium used by P&F.
in April. at the 5th international
Cold Fusion Conference in Mo­
naco. his cell was dcrronstracd
producing up to 6l"X.)% more beat

out than the energy required
to trigger the reactio n.

By October at a University
of Illinois fusion conference

his demonstration was pu t­
ting o ut o ver 100 walls o f
heat with only one watt o f
drive . Scientists fru m 35
count ries checked the insuu­
mentation .

In Decembe r. at the Power
Ge n confere nce in Ana hei m,
a scaled-up vers ion o f the cell
was demonst rated . j ust in
case there were any q uestions
about whether a larger ver­
s ion would work . Thi s cell
generated 1.300 watts o f heat
with but 1.4 watts o f drive!
Thi s created quite a storm
and resulted in a flurry of
power company subscriptions
to my Cold Fusion magazine.

Indeed. there seem to be no
major problems to scaling the
sy... te111 up for megawatts o f
power or down to po wer
wrist-watches. But we're still
j ust barely o ut of year one
when it comes to practical
cold fusion power.

There is a need for mu ch
more research. Experiment­
ers will be testing various
metals such as nickel.
rhodium. rubidium. plati num
and comhinations of them.
T hey' ll be testing va rious
elect rolytes, temperatures,
pressures, excitation volt­
ages. frequenc ies, RF assis­
tance at the hydrogen and
other frequencies. vibratio n
at various frequencies and so
on, We 're in a scientific no­
man 's land here. so most o f
the work is empirical.

The them')"

In fact I've been getting
more and more papers sub­
mi lled for publi cation in Cold
Fusion proposing explana­
tions for why the cold fusion
reaction is turn ing out so
much anomalous heal. The
physics establishment hates
the whole business since
it's "i mpossible:' At First they
said that everyone claiming
to have prod uced excess
heat had made stupid experi­
mental errors. "T hey ' re all

mistaken." Why? Because the
c urrent standard model for
the atom doesn' t permit it.

When I first gOI involved in
all this I didn 't know any­
thing more about muons and
leptons than yo u probably do.
W hat I did know was that
he re was anot he r new tec h­
nology that needed some sup­
port to bring it fro m a
laboratory curiosity into a
new industry. So two years
ago I started reading and ask­
ing endless dumb questions.
just a.. I had done back in
1975 when the first micro­
computer kit was annou nced .
And in 19 lB when the com­
pact disc was introduced.
And when r got interested in
ham te letype in 1949, and
then repeaters in 1969.

Hey. I haven't done an y­
thing you couldn' t have done.
if you'd made the effort. It
bas little to do with brains.
and if you are using that ex­
cuse I suggest you invite
yoursel I' to a local Men..a
meet ing and find out ho w
littl e big brains do for most
people. No, it's just plain
hard work. That's the pre­
scription Edison gave when
they asked him about ge nius.
99% perspiration and I% in­
spiration,

So I' ve read a pile of
books, but coming at the field
from a new direction . I
haven't been so totally tied
down by the work of past gc­
niuscs. who may or may not
have been right. There ' s
something to he said fo r start­
ing d umb. Since I have no
ego tied up in need ing to he
right in this new Held , 1
shrugged and proposed my
model for the atom. In formu­
la ting my model I drew upon
a new model for how the so­
lar system evolved as pro­
posed by Eric Lerner. Thi s
also explains to formatio n o f
galaxies. and even, on the
next level of abstraction , why
we have super-galaxies. I also
drew on the 1908 hook by

Besam and Lcadbcater on
their clairvoyant visions of
atoms.

Can I explain how an atom
is made up in s imple lan­
guage? or course.

We know from blowing at­
oms apart in supcr-colhders
that they 're mad e up o f
q uarks. And quarks are made
up o f sub-q uarks . And we
know that all of this stuff has
spin. Now, please picture a
sub-q uark made up of a small
ball of energy. It probably
looks something like a hall of
yarn. with the energy that
makes it up spinning around
the ball. ris ing to the top, zip­
ping down the middle in a
tight vo rtex , out the bottom.
an d around maybe seve n
times aga in and fwoop down
the vortex again.

T hese little energy balls arc
held together by the suction
of the e nergy in the vortex .
But this also tends to attract
nearby balls of energy'.

Think o f quarks being
made up o f strings of these
little spinning ba lls, which in
turn make a larger spinning
quark.

You may not have delved
into physics far enough to
know that sc ientists have had
no good explanation for iner­
tia. Nor have they had a rea­
sonable explanation for why
we have gravity. Einstein
proposed gravity as being the
result of the deformation of
the space-time continuum .
Sure .

Now let's suppose we have
a box full of spinning gyro­
scopes, If we try to push the
box. the gyroscopes arc goi ng
to resist, right? And once you
start them movi ng they' re go­
ing to tend to continue to
move in the same direction,
Voila. you havc inertia.

The collective attraction of
these energy balls for one an ­
o the r we sense a.. gravity.

I've proposed this theory in
my Cold Fusion ed itorial s.
fully e xpecting to be du mped
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o n for being so dumb. A
co uple of scie ntists have
called, naming the energy
balls "Grecn Ball s: ' Well , at
least they d idn 't suggest
Green's Big Ball s . But
though the readership o f the
publication includes some o f
the world's top physi cis ts, no
one has dumped on me yet.
They probably will,

Wh)' cold fusion?

Not satisfi ed with going way
out on a limb with my pro­
posed solutions for inertia and
gravity, I' ve been reading more
books, looking for clues to
what's happening to produce
all that heat. The power of the
vortices in my little energy
balls could explain how the
dread Coulomb barrier is over­
come. Thi s is a force that keeps
two protons apart.

In my January edi torial I had
a section on alchemy today,
recommending the hook, "The
Philosopher's Stone." Well, the
more I thought about it, the
more likely it seemed to me
that what was happening in the
cold fusion cells was.. hydrogen
changing to helium, though lab
test" have confirmed that not
enough helium is produced to
explain all of the heat gener­
ated. Okay, perhaps the lithium
in the electrolyte is co mbining
with two hydrogens to form
beryllium and/or with four hy­
drogens to form boron. And
why not also check and see if
the palladium is combining
with two hydrogens to form
silver? It won 't hurt to check
for sodium too , which might be
the result o f lithium combining
with one oxygen. Or palladium
with oxygen to produce anti ­
mony. The universities o f Illi­
nois and Missouri arc checking
some used cell micr ospheres
with ma..s spectrometers to sec
if there arc signs o f clement
transmutation, I' ll be surprised
and disappointed ifthcy don ' t
find I'm right on what's
happe ning .

Each of these proposed uare....
rnutat iores would tend to release
heat, easily explaining the excess
heal generated by the reaction.

The media

The first sign of serious
media attention to the recent
cold fusion developments
was the airing of a seg ment
o n Dr. Patterson o n "Good
Morning America." This was
followed that evening on
"Nigbtline" by a full half
hour devoted to the Patt erson
cell. T he main critic of cold
fusion has been Prof.
Huezinga o f the University of
Rochester, who put his scien­
tific reputation on the line by
publishing a book, "Co ld Fu­
sion, the Fiasco of the Ceo­
tury," The poor pro fessor,
faced with Dr. Patterson's sue­
CCS-\ , sat there with his eyes
closed or blinking most o f the
time, apparently wanting to
hide, and stuttering about there
being no detected radioactive
products, so it cou ldn't be fu­
sion, No, since it was imp0s­
sible, he hadn't bothered to look

into it. Figures.

Cover Photos

If you're handy with a
camera, show me what you
can do-c-let's see some inter­
esting photos I migh t he ab le
to use o n the cover. Sure, an ­
tennas can be fascinating, and
a hamshack wit h a zillion
dollars worth o f equipment
can make us envio us, so I'm
not discouraging the tried and
true. But that just tends to
make 7J like the other ham
rags, and we' re not,

As o ld Uncle Don used to
say, " Let 's put o n our think­
ing caps." You re member
Uncle Don , right? Every
night for years o n the M utual
Netwo rk at 6 prn. Of course,
he's boner known today for
something else he said. Any­
way, le t' s sec what you can

Contimwd on page 88

Debunking Some Myths
Co rtt lnut-"(l from JXl!}(~ 5 9

9. Impedance m ismatches
cause power reflection s on
the feedline. Assuming a
lo ss-less fccdline. a) all re­
f1ectcd power will be re­
turned to and radiated by the
a ntenna, and b) a ll received
signal power will be rc­
turned to the receiver, Ho w­
ever, if a mi smatch between
the rece iver and feed linc ex ­
is ts, the reflected signal
power wil l be returned and
re-rad iated by the antenna.

10. High SWR in a co­
a xial transmission line does
not create RF currents to
llow on the surface of the
outer braid. When the cur­
rents arc of equal a mp litude ,
even open-wire feedli ne will
not radiate due to high
SWR, T he curre nts must re ­
main balanced .

I I. Loadin g coi ls (used to

shorten antennas) pro vide
the necessary ind uctive re ­
actance to cancel the capaci ­
tive reactance. It is very
easy, and very wrong, to be­
lieve that the co il is replac­
ing the m issing "leng th ."

12, Using a balun trans­
former to transform (change)
impedances to a transmitting
antenna is often desirable.
However, the balun must he

, .... ,.
• •

•

Toon 3: Sorry about the tower,
husband loose ,

operated within its power rat­
ing, or the ferrite core mate­
rial may become satunacd. A
heated balun is the result of
wasted, non-radiated RF energy

13. A big ante nna docs not
radi ate morc power than a
small antenna . However,
large an tennas do confine the
radiation into a much more
d irect ional pattern than a
small antenna. The larger an­
tennas, due to the co ncen­
trated directi on al capability,
also recei ve or capture more
s ig na l than the smaller an ­
tennas .

14 . W hen using a fre­
quency meter to fi nd the
resonant freq uenc y of an an­
tenna, the met er should be
connected at the anten na.
Connect ing the mete r a fter a
len gt h o f feed line measures
the resonant freq uency of
the combination .

Whi le it is fun to di scuss
antenna systems, we all need
to make a conscious effort
not to propagate falsehood­
one operator was overheard
telling another radio ope rator
that his transmission line
must have a I : I SWR be­
cause it lay perfectl y flat o n
the g round a nd d id n't ha ve
a ny bumps in it. I th ink he
may have been equating im­
pedance bumps to speed
bumps ! Fa

--
~

ma 'am-we couldn 't pry )'our
Contulllcrl on puye 88
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Edison-The Fabulous Drone
by J.L. Elkhorne

W
as Edison really the great
genius schoolbooks tell us he
was'! Or was he s imply very

d iligent and hardworking?
The Great Man confided thai he tri ed

"everything" while working o n invcn­
tions. When 10,000 experiments with a
storage battery went down to failure, he
said: "I have not failed. I have j ust found
10,000 ways that won ' t work: '

He argu ed with Nikola Testa. the bri l­
liant Serbian engi neer and sc ientist, tell­
ing him that AC electricity W"IS a "waste
of effort and money."

"Looks like a bunch of C hinese laun­
dry markings," he remarked o f his hired
mathemat icians ' work sheets .

He said: "Genius is one percent
inspiration and 99 per cent perspirati on : '

Most people think Tbcmas Alva
Edison was perhaps thc world's greatest
inventor. Hut in comparison to his con­
temporaries , he was an inveterate fld­
dler, who scorned abstrac t work 10 tinker
about with one failu re attcr another.

Testa observed of Edison's work
methods: " If Edi son had a ne edle to
lind in a hayst ack. he would proceed at
once with the dil igence of the bee to
ex amine s tra w after st raw until he
found the object of his search.' Tes la
said furthe r: " 1 was a sorry witness o f
such do ings. knowin g that a lillie
theory and calcula t ion would have
saved him ninety per cent of his la­
bor." Edi son plodded along. content to
improve on ex ist ing ideas. insis te nt o n
hand work over brain work . and o fte n
comple tely bl ind to the uses o f hi s o wn
great and original work . Of hi s firs t
phonograph. he said : "Maybe we
cou ld use it for so me sort of telephone
repeater.:'

In later years he said of its first sue­
ccssful test : " 1 was never so taken
aback in all my life . Everybody was
aston is hed. / was always afraid of
things tha I worked the firs t lime ."
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Even after patent rights were issued to
manu facturers. Edi son claimed it was
"j ust a fad. and would he co mpletely for­
gotten in live years.' As late as 19 25 he
would not concede that electroni c pho­
nographs were superior and maintained
that T.A. Edison. Inc. would make an
im proved mecha nica l phonograph for
long playing records.

Also in 1925 he noted tha t the 'radio
craze' would soo n pass. "The present
radio.. .is certa inly a lemon , It will in
time c ure the dealer o f any desire to
handle any kind o f radio ," He also in­
sisted that the public would not stand
still for having to listen to tile programming
the broadcasters provided .

In 1926. tho ugh ve ry hard of hearing.
Edison tested an elec tronic phonograph
perfected by Bertil Hauffman. a Swedish
engineer, at the Edison Laboratory.
Edison found the reproduction 'distorted
and terr ible ' and ordered that Hau ffm an
he fired . Son Theodore. director o f the
works. arranged for HaulTman to work
thereafter in a part o f the laboratory that
Edi son was not likely tn visit.

Ed ison once sai d that he enjoyed his
deafness because it permitted him to
concentrate. Though his progressi ve
deafness made him almost sto ne deaf in
elder ye ars. one wonders if the affli ction
also allowed him to ignore critic ism in
earl ier times.

A nother facet of the Edison myth is
the famous story o f his sleeping only
four hours a nig ht. John J. O'Neill re­
ports in his biography ofTcsla: " It was a
regular practice with Ed ison to sit down
in his laboratory and dO/.e 01T into a
three-hour nap about twice a day,'

Edison was strangely averse to theo­
re tical work himself; as a thi nker. he was
second rate-as an ad minist rator. sec­
o nd to none . The 'Wi zard of Menlo
Park ' hired baucrics of mathematicians
and physiclst... laughed at thei r theoretical
approach. hut ut ilized their rc ..ults.

When the yo ung genius Nikola Tesla
came to this country. he had a letter of
introd uction to Thomas Edison. four
cents in his pockets, and the key to alter­
nating current clcctrici ty-c-today's
houscpowcr-c-loc kcd in his mind.
Edison o ffered him a meager eighteen
dollars a week. providing he never spo ke
o f AC.

Tesla proved himsel f a n able engineer
and inventor, regularl y submitting im­
provcmcnt s fo r Edison eq uipme nt.
When Tcsla suggested research toward
improved dy namo manufacture, Ed ison
told him: "T here' s fi fty thousand doll ars
for you in it-if it works ..' Inside the
week, Tesla presented the design . When
he finall y had to ask about the mane)'.
Ed ison grinned and said : " I guess you
just don 't understand our Yankee
hu mur."

Tesla qu it. Some mo nths later, he had
in terested investors in his ideas for AC,
constructed working models. and ap­
plied for a patent . The U.S. Patent Office
responded that the ideas contained in the
orig ina l patent application were so far­
reaching that no less than forty would
cover them!

George westinghouse. industrial ist
and inventor himself. offered Tcsla o ne
mill ion dollars for the rights and the
westinghouse Elect ric Company was
formed . T his was prologue to the biggest
bailie o f the 19th century : a technologi­
cal war in which Thomas Alva Ed ison
was the prime antagonist.

Edi son had recently spent two mi llion
dollars with his DC system in New York
City. The financial threat posed by
Westin ghou se and Tesla could not he ig­
nored . Although Edison had said AC was
"a waste of effort and money," he found
his system impract ical to produce voltages
higher than 220. as the dynamo corrnnuta­
tors heated badly. Too. line losses ncc cssl­
tatcd either large. expensive conduc tors or
power stations spaced every mile or so.
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DC power le ft the ge nera ting plant
at about 120 vol ts, the users closes t 10
the plant had the brig htes t ligh ts,
so metimes so much so that bu lbs
burned o ut frequent ly. Conversely.
those at the end of the line had light
hardly bet ter than candlcpowcr. be­
cause of the vo ltage drop along the
lin e. With Testa's AC system. altern at ­
ing curre nt co uld he transmi tted
eq ually to home o r fac tory. wi th negli­
gible power loss in the lines.

Edison wrote: "Just as certain as death
Westinghouse will kill a customer within
six months after he puts in a system of
any size...it will never be free from
danger."

Westinghouse argued that of thirty
deaths by electricity in ' recent' years,
sixteen were from 'safe ' DC circuits.
and none fro m w estinghouse equipment.
During one period Edison lost about a
workman a mon th with 'sa fe' direct cur­
rent and almost burned down the fash­
ionable Vanderbilt home on Fifth Ave . A
fire started when metallic-threaded dmp­
cries shorted out the wiring which had
been placed behind it. Mrs. Vanderhilt
returned horne to find a confusion of
fi remen. assistants and Edison himself.
Learning that there was a generating
plant in her cellar, she became 'hysteri­
cal' and declared she could not live over
a boiler. "We had 10 take the whole thing
out:' Edison ruefully remarked.

To sway public o pinion in the "bail ie
of the cu rrents," Ed ison and Charles
Batche llor- ironically the man who
gave Testa the letter of introduc tion 10
Edison-c-dcmo nstnucd the horrihle
dan ger of alternating currents by elec­
troc uting cats and dogs. using a o ne ki­
lo volt generator. They paid eager
schoolboys twenty-five ce nts a head
for all the animals they could deliver.
It is said that the house pet population
around West Orange stood in dange r o f
be ing ann ihil ated. During o ne of these
ed ifying illustrations for g uests.
Batcheller lost hi s hold o n the dog he
was about to electrify and himself re ­
ceived the shock. As he put it later:
"The se nsation was of an immense
rough methrust through the q uivering
fibe rs o f the body."

After this. Edison published an article
saying in pan: " I have not failed to seek
practical demonst ration..J have taken
li fc-c-nor human life-in the belief that
the end j usti fies the means ," Yet in the

final battle of this strange war, Ed ison
seemingly reversed his opinio ns and
requested permissio n to install AC
equi pment in upstate New York.
West inghouse hastily agreed.

It might be said that the news of the
installation came as a shock to
Westinghouse-it was the fi rst electric
chair. The New York State Legislature
had adopted a statute in 1888 to provide
for capi tal punishmen t by elec troc utio n.
H. P. Brown. a former research expert
for Edison. superv ised the installation of
the 'hot squ at' for the Ed ison General
Electric Com pany.

On August 6, 1890. convicted mur­
derer William Kemmler was to be ex­
ecuted . The first anempr at death by
legal electrocution \\..as a failure. as the
elect ric force was too weak. The unfor­
tunatc man was led away. After quick
modifications to the chair. "The miser­
able work was perfo rce do ne again. re­
sulting in a spectacle m uch worse than
hanging: '

A frantic Westinghouse recouped by
obtaining the contrac t to provide power
for the Columbi an Exposition of 1893.
Tesla had his own exhibit there. where
he mystifi ed fairgocrs with his sc ientific
marvels. The c limax of the many perfor­
manccs was the passing of one million
volts of AC through his body to melt a
copper plate. It was not high voltage that
killed , he main tained. bUI the destructive
heati ng of high currenIs. High amperage
DC co uld and did kill as read ily as AC.
While working up his demonstrations.
he di scovered the medical principle of
diathermy.

The public was won over to AC and in
1895. Tesla harnessed Niagara Falls. His
powerhouse was completed. providing
AC for Buffalo . New York , twenty-two
miles away. It was hailed as the greatest
engineering achievemen t in the wo rld to
that date.

In 1896. a mysterio us cigar-s haped
airship was see n by hundreds of
peop le over San Fra nci sco Bay. and
subseq uently was reported in succes­
sive eastward slghtings. A New York
Herald reporter obtai ned th is s tate­
men t from Ed iso n, who di sclaimed
an y kno wledge of the ne ve r- identified
craft: " I prefer to devote my time to
objects o f commercial val ue. At best
airships would o nly be to ys." A few
years later, he was congratu lating
Albe rto Sunros-Dumo ut fo r Inven ting

powered fli ght, not rccc gm zmg the
ach ieveme nt of the Wright brothers.

The Edison Effec t-the expul sion of
particles from a heated fi lame nt- grew
from ex periments with the light bulb.
Edison fou nd that bulb life was short­
ened by the deposit of carbon from the
filament. He sketched in his notebook
the fi rst two-element vacuum tube as a
so lution to the problem. having found
that curre nt would flo w into the second
clement. This fore runner of today's di­
ode was patented hut never used. and the
patent lapsed .

With the diode, his d iscovery of the
'cthcric force' and a subseq uent patent
o f wirel ess tran smission based on e lec­
trostatic induction . he had in his grasp
the ele ments of a co mple te radi o sys­
tem several years before Hertz demon­
st ra ted the exi s ten ce of radio wa ves.
Later in li fe , he sa id that it was a pity
he had not see n any co nnec tio n
between them.

His first major invention. the carbon
button microphone, is virtually the same
today: it improved an exist ing idea. the
Bell de vice. Ed ison carne, as it were,
into a techno logical vacuum, purifying
exi sting and imperfect concepts, and ap­
plying much of the random elec trical
science accumulated over fi fty years. He
did enough that he could well say in later
years his producti vity brought him
"awards by the quart." He patented over
1.100 inventions and gained a vast repu­
tatio n while his more brilli ant and less
understood contemporaries are all but
Iorgonen.

George Westinghouse himsel f pat­
ented over 400 inventions in his lifet ime
and fo unded 60 companies.

Charles Proteus Ste inmetz. who m
Edison liked "because he never spoke of
mathematics to me." published the law
of hysteresis when he was only 27, went
on to produce artificial lightning and
delve into higher mysteries. He is li ttle
known today,

Nikolu Tesla. besides g iving the world
AC. demonstrated radio control before
the turn of the century, developed a
working sys tem of broadcast power,
lighted his laboratories with wireless
fluorescent lights in 1889. and had over
700 patents to his credit when he died in
19-H . Yet he is the forgotten man of
elec trica l science .

Edi son. the Great Man ,
supreme.
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Number 84 on your Feedback card

SPEC I RL EUENTS

APR 27-28

ATHENS, OH The 17th Annual
Hamfest of the Athens County AAA
will be held 8 AM-3 PM at the City
Rae. Center, Take the East SI. exit
trom US Rle 33or US Rle SO. Indoor
space by advance reg. only; contact
D rew M cDan iel W8MHV, 61
Briarwood Dr., Athens OH 45701.

Tel. (614) 592-2106, 6 PM--9 PM EST;
Internet: cknedaniell @ohiou.edu.For

generat into. write to Carl J. Derbow
KA8JXG, 63 Morris Ave., Athens

OH 45 701 -1939; Internet
cdenbow l @ohiou.edu; or packet:

KA8J XG @KA 8DRR.O H.U S.N A.

Talk-In on the Club Rptr. at 145.15(-).

HURON, SD The Huron ARC will
sponor their 3rd Annual Amateur
Electronics Swapfest 8 AM-3 PM at
the Nail. Guard Annory. SO State
Fairgrounds. Flea Maf1o;;et set up at 7
AM. VE Exams at 9 AM. Tak -In on
146.221.82_Cootad Lloyd TImperley
WBOULX, PO. box 205, Huron SD
57350. Tel. (605) 352-7896 eves.

CHICAGO, IL The ChiCago ARC will
present a Ham Auction at the DeVry
Inst of reco.. 330 N. Gampbell Ave.,

SYRACUSE, NY The Liverpool
Amateur~r. Ckb wiI hOld a Hamfest
at New YorI( State Fairgrounds 7::!JJ
AM-4 PM. Demos. Flea Market,
Exhibits. Talk-In 00 146.91(-). ConlacI
LanyTaftAA2KK, (315)668-8219eves:
or LARG, PO Box 103. N. Syracuse
NY 13212; OfN2TKX@AOL.COM.

APR 28

MONROE COUNTY, MI The Radio
Active Comm. Club of SE MI. and the
Maumee Valley MonitoringAssn" will
host their 1st annual weekend of
Transmitter Hunting, in the Monroe
area . local partic ipant s should
contact Mark N8JQX al (3 13) 582­
0896 for info and reg. Out-of-towners,
please send an SASE to MarkDroIias.
15104 Prospect. Dearbom MJ48 126.

FLATWOODS, WV The 3rd Annual
c eonar WV Hamtest, sponsored by
the Pioneer ARA will be hek:l 9 AM-3
PM at Braxton County H.S. Motels
available. Dealers welcome , Talk-ln
on 145.29, 146.655. Contact Ed
Messenger N80YY, (304) 462-5312 ;
or VIC Moyers N8MJQ. (304) 462­
7885; or write to PARAlHAMFEST,

PO. Box 301, Glenville WV 26351.

Fairgrounds Tourism Bldg., 8 AM- 1
PM. Tatk-In on 146.94. VE Exams.
Contact Duane Bower WBOUCY, 207

Dieh/A ve., Des Moines IA 50315. Tel.
(515) 287-6542 after 5 PM.

SONOMA, CA The Valley of the
Moon ARC, WB6DWV, will hold its
Annual ARRl Harntest 8 AM-3 PM
at me Sonoma veteran's Memorial
BkIg., 126 FIrSt St. West. Walk.., VE
Exams, reg. 819 AM. tests at t o AM.
EIectJOIIics Swap Meet. set up at 7AM.
FortITl wiminc:aJde an operating ORP
s\ation and (isplay ofhome-buih EKp'p;
an AMSAT booth w/operating Earth
station; a beginner's Fox HlXlt. and
ITICWe. Station WPJ5l:NV'{ wi ooeereco
20 and 40 meters at 7045. 7250 and
14250 MHz (+1-) cilring the HarrIes!.
osts can be sent to Darrel Jones
WD6BOR, 358 PanenSt,SaJcma CA
95476. Please inc*.xte an SASE. TaII­
In on 145.35(-) PI.. 88.5. For info, cal
Darrel WD680R at (707) 996-4494.

APR 27

ARnlUR,IL Thef..4ol.ftrieAR IG.bwl
hc:*:I their 34th AmuaI Hamlest at the
Mou.~CountyFairGn:u1ds,

8AM-1 PM. Flea Markel Fonxns. Tall.­
In on 146.0551.655 and 449.275/
444,275.Corllact MARX PO Box91,
Lovington IL {H937. Tel. days, (2 17)

543-2178; eves" (2 17) 873-5287.

APR 19-21

VISALtA, CA The 1996 lntemafl OX
c oovennon wilt be hosted by the
Southern calif. OX Oub, and held at
the VISalia Holiday Inn. Reg. indlKies
two hosted Cocktail Parties, Sat.
Banqu et, Sun. Breakfast. all
programs, etc. For more info. contact
Rick. 5amoian WB6OKK, (714) 993­
0713. Send registration requests!
payments to Don Bostrom N61C, 4447

Ato/IAve., Sherman Oaks CA91423.

APR 21

DES MOINES, IA A Hamfest will be
held by the Des Moines Radio
Amateur Assn. a t Iowa St ale

BOOTHWYN, PA The Peon-DelARC
will hold their Annual Hamfest 8 AM­
2 PM at the NurTemple on Route 13
in New Castle DE. Set up at 6 AM.
No advance ti cket s. Tab les by
reservation only, with payment to
Penn-Dell Hamfesl 96, P D. Box
1964, Boothwyn PA 19061. Certified
Skywarn Spotter Training Clas s,
ARRL Forum at 11 AM. Contact Hal

Frantz KA3T\'\1G, (302) 798-7270.

Nc State Convention and Computer
Fair in the Jim Graham Bldg., NCS
Fairgrounds, Sun., 8 AM-4 PM. All
activities indoors. VE Exams, pre-req.,
(919)847-8512.Dealers.contact Rolin
Ransom NF4p, 1421 Parl<S VdIage Rd.,
ZebuIMNC27597. Tel. (919)269 1406.

TaIl.-ln on 146.041.64.

APR 14

RALEIGH, NC The Raleigh AAS
will present its 24th Hamfest, ARRl

MADISON, WI T he Madison
Swaptest and Computer Fair,
sponsored by Madison Area Rpt r.
Assn. WB9AEA, will be held starting
at 8 AM at Dane County Expo
Exhibition Hal .Talk-in on 147.15 Aptr.
Sellers and exhibitors wI 6 or more
tables set up at 3 AM.AI other seaers
Sa! up at 6 AM. Exhibitors, contad
MARA. 24 hr. answering machine,
(608) 245-8890. Make reservatioos
belore ApriI6ttJ. Make cneocs payable
to MARA. and mail to MARA. Box
8890. Madison WI 53708-B890.

FRAMINGHAM, MA Th e
Framingham ARA will host its Spring
Flea Market and Exam s at
Framingham H.S., A Street. Doors
open for buyers 9 AM- 1 PM. Set up
is alB AM. To reserve tables. contact
Martin Bayes AA 1ON, (SOB) 435­

0564. and send check payable to
FARA, to FARA, P O. Box 3005,

Framingham MA 0 170 1. To register
for exams. send a check for $6.05.
paya ble to AR AU VEC, to Dick
MarslJall WA I KUG. 37 Lyman Rd..
Framingham MA 01701. Exam walk­
ins will not be accepted aner 10 AM.
Talk-in on 147.15 Rptr.

BRIGHTON, CO The Aurora Rptr.
Assn. will hold its 14th Annual
swaptest at the Adams County
Fairgrounds, 9755 Henderson Ad.,
8:30 A M-2 PM . Contact Judi

WDCJHNp, (303) 450-691 0; or Jan

KAlTYU. (303) 699- 1944; or write to
Aurora Repeater Assn., PD. Box
39666, Denver CO 80239.

FREDERICKSBURG, PA T he
Appalachian AARG will hold their 8th
Annual Hamfest and Computer Show
at Northem Lebanon H.S., beginning
at 8 AM. VE Exams on-site . pre-reg.
requested; contact Roger Engle
WN3U, 981RadioRd., Elizabethtown
PA 17a22_ Tel. (717) 387-2230. For
tables.cootect AARG, lOSWalnutSt.,
PineGrove PA 17963, Tel. (717) 345­
3780;or Lanny Hofhnan KD3TS,337
N. 19th St., Lebanon PA 17042. Te/.
(717) 274-2148.

APR 12-13

CENTRAL VALLEY, NY The
supporters 01 the Northeast
Comoctioo are SChewUng a mafor
Fox Hunt . to be held at mult iple
locations in Orange County. The first
three hunters to locate the tax will
receive a valuable prize. All other
partidpants will receive cerutcates of
appreciation . You need not be a
supporter of Northeast Connection10
participate. For more delails contact
Sid KB2RNQ, or write to P.O. Box

55 1, Central Valley NY 10917.

TUPELO, MS The Tupelo ARC and
Booneville ARC will sponsor the
Northeast Mississippi Hamfest and
Computer Expo on Apr. 12th, 6 PM­
9 PM, and Apr. 13th, 8AM-5 PM, at
the Tupelo Furniture Market Complex,
Coley Rd. Flea Market. VE Exams.
Contact Jack Ellis KISOY. RI. 4, Box
198-B, Tupeb MS 38801. Tel. (607)
842-7255. Talk-In on 147.38(+);
Ragchew on 147.24(+).

APR 13

LONGMONT, CO The l ongmont
ARC wi ll sponsor its Ann ua l
LARCFEST at the Boulder County
Fairg rou nds , Hover and Nelson
Rds., 8 AM-3 PM. VE Exams at 1
PM. Talk-In on 147 .27/ .87 , and
146 .52 . Write wi th SAS E to
LARCFEST, L A.R.C., P.O. Box 86,

Longmont CO 80502-0086.

AIKEN, SC The Aiken Contest Oub
will sponsor the 2nd Annual Aiken
Hamtest and Computer Show at
Aiken County Jaycee Fairgrounds.
US Hwy. 1 North. 4 mi. South of I­
20. Doors open Sal. at 9 AM. Set
up Fri., 6 PM-9 PM; Sat. , 6 AM-9
AM . VE Exams, Reg. at 10 AM­
Nooo at the Jaycee Hut. Testing at
12 Noon . Walk-ins only, bring
original and copy of your license ,
any CSCE's, and 2 in's. 1 wfphoto.
There will also be a used gear test
table. Talk-In on 147.285(+ ) ,
145.170(-) and 443.400 (+, 107.2
Hz). Contact Doug Glass AC4WW,
12 7 Tra i l wood Ave . , A i ken SC
298()3.7602. Tel. (803) 648-4754.

Listings are free of charge as space permits. Please send us
your Special Event two months in ~dvance of ~he issue yo.u
want it to appear in. For example, If you want It to appe.ar In

the April issue, we should receive it by January 3 f. Provide a
clear, concise summary of the essential details about your
Special Event.

APR 6
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THO MA SVILLE. GA The
Thomasville ARC will operate W4UCJ
17ooZ- 23OOZ Apr. zem. and 1100z­
2000Z Apr. 27th. to cornmemorate the
75th Annual Rose Festival. Operation
will be in the lower portion o f the
General 50, 40, 20 and 15 meter
phone scbceros. and the Novice 10Imeter phon e su bband. For a
cerntcate. send est, and a 9" x 12"
SASE to TARCIRose Festival Station,
Po. Box251, Thomasville GA31799.

APR 26-27

hllp:!lWWW.C(l inlcmcl.comlhaI1lCOIIl .hlllI
E-MAIL bamcomeeix.nctcom.crnu

ORDER ] ·HOO-283-86'>6 Or 504-277-6815
1'-0, BOX 557 ARABI. LA 70032

BA' leo:\! Communications
AL1:"CO·YAESU-lCO.\I-A DI-AEA-" IFJ
DIAW,\ ·Plm.AM-MIRAGE
AMERlTRON-T E SYSTEMS· AJ\[) MORE

C IRCLE 168 ON RE AOE R SERVIC E. CARD

send aSL and a 9" x 12" SASE ro
GVARC, 60 1 N La canada, Green
ValleyAZ 85614.

MAY 4-5

MAY 3-5

MAR SHFI ELD, MA The Whilman
ARC will operate K2BSA/1 at !he Old
Colony Council BoySCout Camporee
from May 3rd at 1200 hrs.-May 5th
8t1 2OO hrs, 0014.285 and 18.140 +I
- aRM . Please. an a Sl replys must
be sent with an SASE 10 the Whitman
ARC. P. O. Box 48, Whitman MA
02382.

GENOA, CO The Ten-Ten Intemal'l
contest will sponsor thei r CW aso
Party May4th and stn . For a complete
set 01 rules, sample Jog sheet and
sample dupe sheet, send a #10 SASE
to Don Zielinski KOPVI, 10·X Inti.
Contest Manager, c/o The Bighom
Museumof Amateur Radio, PO. Box
OX, Genoa C08081S--D119. fl,l
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Satisfaction guaranteed or money
back!

IJUCKMASTER
6 196 Jefferson Hizhwav- .
Mineral. Virginia 23 117-

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

.,,, ' Fax 540:894-9141 S3
".)

The collection of ove r 600
micro fiche, isavailableasancnti rc
set. (no partial sets) for S285 plus
$5 shipping (USA). Annua l
updates avai lable for S1O.

/ EVERY ISSUE OF ...,
73 Amateur Radio Today

0 11 Microfiche!
The entire run of73 from October
1960 through lastyear isavailable.

You can haveaccess to the treasures
of 73 without several hundred
pounds ofbulky back issues. Our
24x fiche have 98 pages each and
\\-;I! fi t in a card file on your desk

We offer a battery operated hand
held viewer for 575, and a desk
model for $260. Libraries have
these readers.

APR 21

APR2~21

Snow Goose Festiva l.
Freq: 558-160, 80, 40.
20, 15, 10 meters, and
146.52 FM (Tal k-In
Freq.). 0Sl. va VEWn'y
C8 . Address indlling
two green stamps or
three IRCs to cover
postage. AJoN 6 weeks
lor deivery 01 cerecate.

AM ERICUS, GA The
Sumter Co. ARC will
opera te W4UFD
14002 - 20002 each
day, to celebrate
Charles Undburgh Day.
Freq.: 7.250, 14.303,
2 1.305 . For a aSL,
send aSL and SASE to
C,T. Royal W04EIK,
eo.Box 195,Americus
GA 31709.

SONOMA, CA The
vaIey 01 the Moon ARC
wi. operate WB6DWY,
1700UTC-2200UTCIo I
COl II " erroraIe the Cityol
scocra and the YaIey I
01 me Moon's rich
hislorical heritage. The
station will operate in
conjunc tion w ith the
Vaney 01 the MoonARC's
annual ARRL Hamtest.
Operation will be on 20
and 40 meters at 7045,
7250, and 14250 MHZ
(+/.) during the Hamlest,
aSL 10 VQMARC, 358
Parten St.• SCvloma CA 95476. sere
an SASE lor the event Ger1Jficale.

APR 27-28

GREEN VALLEY,AZ. The Green Valley
(AZl ARC wi. operate W7PU 16CXJZApr.
271h-2300Z Apr. 28th at the Green
Valley TItan Missile Museum,a Historical
Natl Monument Operation wiI be on
3.860. 7,230. 14.250.21.330, 28.450
and 145.200'144,69. For a certllicate,

DnAWA,ONT..CANADA The Ottawa
Valley Mobie RC Wll operate an SE
StallOn to ceecate the l SI ArYWersary
of !he opening of the amateur radio
staOOnleJdlbil at the Museumol Science
and Tech. Freq.: SSB-3860, 7260,
14260. and 147.XO(+)FM,deperding
+I. aRM, Times are 14002~2200Z

(09C0-1700 local). For your choice ofa
certificate or OSL card, send an SASE
to VE3..IVV, Box 5530, Sin 'F, Ottawa
Om; canada K2C3MI.

APR 14

APR 6-7

PISCATAWAY, NJ The Piscataway
ARC will operate member stations,
signing N OA, from 00002-24002
each o f tne two days. It will
com memorate the World War II
operation of the 'Voice 01 America"
relay station . WBOU . Preq.: CW­
Novice portions of the bands : Phone­
lower third of lhe General portion of
the 75-1 5 meter bands and me
Novice portion of the 10 meter bane!.
AnY operations on 50, 40, and 20
meters. For a certificate. send aSL
and SASE 10 the station worked.

DAYTON, OH The Farout ARC wi.
~teWB8SMC(XXI1 UTCApr.1st­
2359 UTe Apr. 3Olh. 10 COOYrlel1lClfate
the Bicentennial 01 the fOUnding 01
0ayIcxlOi.Freq:25kHz~ lrt:m bNer
GenJNcrv. PHtCW band edges (op's
d1oice).Fo.-a OSL caret. sec an SASE
10 Ctlarlie Colrerman,0'0 WBBSMC.26
MeIo AI'8.• Dayton 0045410-2119.

reservations 10 Metro 70CMNetwork,
53 Hayward St., Yonkers NY 10704.

APR 1-30

MAY 11

SPECIAL EVENT STATIONS

APR 14-27

MANITOWOC. WI The Manitowoc
Cot.nIy Expo Ctr. is the chosen site lor
Mancorad Rado CUis1996 Ha-rlest
and Computer Swapfest. The event
starts at 8 AM. Flea MarkEl( (amateur,
computer, eklctronic). VE Exams at
SiMlrlakeColege (Hwy. 151 );test reg.
doses at 9 AM. Camping (414) 683­
4378. Dealer set up Fri. f'Ii!tJl till 10 PM,
cxeartySal. morning.Talk-inon 140.011
.61 or 147.03(+). Contact : SASE to
Mancorad RC, P.O. Box 204,
Marotowoc WI54221-0204; orcall Red,
(414) 684-9097 days; or Glenn, (4 14)
684·7096, any time,

TO FIEL D, ALB ERTA. CANADA
Special Even t Station VA6SG will
operate 10 ce ieoaie the 4th AMuaI

MAYS

MAY 4

GROSSE POINTE WOODS, MI The
SE Mid1igan ARA will coodUCI its 34th
Annual HamfesVSwap-N-Shopl
Computer Show at Grosse Pointe
North H.S ., 707 Vernier Rd., BAM-2
PM. ARRL Forum. VE Exams. Talk­
In on the SEMARA Rptr, 146.74{-).
Contact Thomas Orlicki NBHLY, PO.
Box 646, 51. Clair Shores MI 4808D­
0646. Tel. (313) 527-3497. E-mail:
STOSH@NVISION.COM.

MAY 4-5

starling at 12 Noon . All items
auctioned are subject 10 a 10%

donation. Ifpurchased back by seller,
then 5%willbe l1Je.BringlVs. VCAs.
2-way radios , cscacsccces.meters.
signal generators, transm itters,
receivers. transceivers, amplifiers,
tuners, antique radios. etc, For more
info. call Dean al (708) 331·7764,
morning or eve. Doring the day. call
George. (312) 545-3622.

·ONKERS, NY A Giant Eleclronic
lea Market will be held at Lincoln
I.S. by the Metro 7Ocm. Network.
ime: 9AM-3 PM, rain or shine . Set
ps at 7 AM. VE Exams, Talk-In on
49.425 MHz PL 156.7; 223,760 MHz
L 67.0; 146.910 Hz; and 443.350
1Hz PL 156.7. CAli 0110 Supliski
I82SLO, (9 14) 969- 1053. Ma~ paid

; ANDWIC H. u, The Kishwaukee
\RC Hamfest '96 wi ll be he ld at
>andwich Fairgrounds, slarting at 8
\M . Set up at 6 AM . Talk-In on
46.730(· ) Rptr.; 146.52 s implex .
cvarce tckets $5. tables $10. Make
hacks payable to KARC, and SASE
) Howard WA9TXW, ANn: Hamfesr,
~o. Box 264, Sycamore IL 60178.

ETOBICOKE. ONT,. CANADA The
Annual Spring Hamtest and Flea
Markel spon sored by the Skywide
ARC win be held al Westway United
Church, 8 Templar Dr., 9 AM-1 :30
PM. veocors set up at 8 AM. Talk-In
on 146.985 or simplex 146.52. For
info , caU Derrick Poulter VE3ZXD.
(416) 2~2020; or Went Wheatley
VE3WAY, (4 16) 233-6648.

ABILENE, TX The Key City ARC w~ 1

sponsor the ARRL West Texas Section
Convention and Hamlesl at the Abilene
Civic Center, 8 AM-5 PM Sat., and 9
A..M-2 PM Sun. VE Exams. Pre-reg.
1'USt be received by Apr. :nh. Talk·ln
on 146.1 60/760. For info and
-eservaucns. contact Peg Richard
I(A4UPA, 1442 L3keside Dr.. Abilene
1)( 79602. Tel. (915) 672-8889.



send your ads and payment to: 73 Afagazifl6, Barter 'n' BUY, 70 Rt.
202N, Peterborough NH 03458 and get set for the phone calfs. The
deadline for the June 1996 classified ad sectkHlls AprIl 12, 1996.

IS I.ASD 1I0PI'F.R: The most com ­
ple te & accurate source of IOTA &
island awards. Large SA SE for
sample ~·npy. W9JO O, 1385
Hauptstrassc. Berne IN 4671l , 219·
589-8237. 8 :-.1B2030

'57 Ford T-B IRD: only 26.lXXl mi les;
....hitc with red leather uphoL~Iet)'.

Mint condition. Like nearly new. A
real class ic. Take your YL to Dayton
in style. Be the envy of your friends.
Help me clean out my garage. Make
offer. (Nf'f d a better equipped ham
shacl.:..)603·588-6673. 8 :'o1'BI 06O

Surplus Jo:l~trunic Micruw8w
Equipment: 2 en 420-1 Megahertz
Osci llators, 2 HP 108 1lE 10 Mega­
hertz Oscillators , 2-18 Megahertz
Mixers. 2· 111 Megahertz Po..... er Di ­
viders. Kevin Ben, .~0600 COUnl)'
Rd. #9. Elizabeth CO K0107. (303)
&«>-3534 , B:-I81OO3

QSL CA RDS Many Styles . Top
quality. Order Risk Free. Plastic
cardho lders. T-Shirts. Personalized
caps. mu gs. shins. Other ham shack
extras. Information and sa mples ,
Rusprint. 1·800-962-57113,

RNB1021

IIAMS- Nt:ED COMPUTER
RIR80!"i S:' Lowest prices. Color or
black. State your needs, Free info.
HARCLYIIJ. P.O. Box II30A" Co­
quil le, OR 97423 BNB.f57

BREAK T H F: CO DE: HARRIER :
Psychoklgist & Extra Class operator
has developed an amaz ing hypnosis
tape that allows you til master any
code speed easi ly and quickly. Tu or­
der send $ \4 ,95 + S3.lX) S&H to Dr.
Hal Geod ma n, eo. Box 184.
Eas tport ME 0463 1. For more info.
send SASE . 8"'B2031

ALL AROUT C RYSTAl. SETS.
Theory and construction of crystal
set radios. S9 .95 each. ppd US A.
Send to: ALLABOUT BOOKS.
Dept. S, P.O . Box 22366. San Diego
CA 921 92. B~B200

CAJ'oiADlA/'Ii HAMS! Get on the air
or Upgrdlle in just 4 weeks with ourex­
citing new courses. SASE brings free
info. or check www.bushdcg.com.
HDX, Dept. A. 17 Equestrian. Kanata
ox K2!<vII B8. BNB2040

DT~1f Rl'dio "[elephune Interface.
Build yo ur own. Si mple step b)· step
manual wit h schematics - 5 11.95.
P.O. Box 237, Rock Spring GA
30739. liNR1035

HOMEAUTO~tATION. Become a
dealer in this fast -growing field.
800-838.-405 1. HNB2032

n 'A:-ITED: wesiem Eloctric Audio
Equipmt'llt . AmplirlCrs. pre-amps.
rubes, speakers, pans. mixing boards.
etc .I -ROO-2S 1-5454 . BI'B I05O

MorM' C od... Compurer Interface!;
S49.95, with CW Fil ter $79.95, Free
IBM Shareware and Ham Catalog.
Dynam ic Elec trenlcs, Box 896,
Hartselle AL 35640. 205-773-2758.
FAX-773·7295 . B:-I8 1034

SUPERFAST ~IORSE com:
SUP EREASY. Subliminal cassene.
S \ 2. I F..AR:''I MORSF. CO ilE D1 I
HO(;R. Amazing scpereasy tech­
nique $ 12. Both $20, Money back
guarantee. Free catalog: SASE. Bahr­
TJ, 150 Greenfield Bloomingdale IL
60108. 8NBI025

PACKET RADIO. Join TAPK .
connect with the largest packet/di gi­
tal group in the U.S. Creators of the
TKC-2 standard. Benefits: newslet­
ter, software. discount on kits/puhl i.
cations. $IS/year U.S., $ 18 Canl
Mex, $25 elsewhere. Visa/MC.
When joining. mention 73. receive
TAPR 'S new book. Pal;ket Radio :
Whal? Why? How? (59 value]
FREE! Internet: tapr@lapr.org Web:
hup:llwww.tapr.org (81 7) 38l·-OClOO
!<vlai!: 8987·309 E. Tanque Verde Rd .
#337, jucson Az 85749-9399.

BNB 1027

HEATH C O MPAN Y is se lling pho­
tocopies of most Heathki t manua ls.
Only authorized sou rce for copy­
right manuals. Phone (6 16) 925­
5899, 8·4 ET. BI' 8964

SPotO Trunscein'r Kit (January
73). Just $65 postpaid USNCAN ,
Lectrokit, 401 Bogart. Sandu sky
OH 44870. B:-I820 11

CODE 5 \Wo.\"S and Petitim information­
SASE toK~Q. 503 Duhois Street.
Ckn:y WA9lXOt. Bt\lJ1012

WANTED: BUY AND S Jo: LL All
types of Electron Tu bes. Call (6 12)
429-9397, FAX (6 12) 429-0292. C
& S ElECT ROMCS. lI arold
Bramstedt. 6 104 Egg Lake Road.
Hugo MN 55038. B:-IB915

H EATHKIT WA!'TF.D! S. B. Se ­
ries 'Grten Frunt ' for pans. Robert
St:hlegtl 2302 286th St. East. Roy
WA 98580. BI'\B9 10

R-390A SA I .F..5 & SE RVICE.
L"'(R) SASE Mll..nO:-llX POIJ
8004 1 TOLEOO OHIO 43608. R·390
POWER INPUT CABLES $25.00,
Al\'TENNA CONNECTORS $ 12.50,
EXTERNAL AGC MOD S20.00
PPD. MO:'>l -FRI 9AM-6PM E.ST.
(419) 255-6220. BSB813A

WASTED: HAM EQt:JPMENT
Af';D RF.LAITD ITEMS. Donate
your excess gear, new, old, in-any­
condition, to the Radio Club of Jun­
ior High School 22, the Nation ' s
only fu ll-time nonprofit organization
working to get Ham Radio into
schools around the counrry as a
teaching loot using our EDUCOM­
Education Thru Communication­
program. Send your radio to school.
Your donated material will be picked
up AN YWHERE or shipping ar­
ranged , and this means a tax deduc­
tion to the fu ll extent of the law for
you as we are an IRS 501(c)(3 ) char­
ity in our 16th year of service It is
always easier to donate .and usuall y
more financially rewarding, BUT
MOST IMPORTANT your gift will
mean a whole new .....orld of educa­
tional opportunity for children na­
tionwide , Radios yo u can wri te off,
kids you can' t. Make \996 the year
to help a child and yourself. Write,
phone or fAX the WB2JI\:J " 22
Crew" today: Tht RC of JUS 22,
PO B 1052. New York NY 10002. 24
nours call (5 16) 674-4072 or FAX
516-674-9600. Join us on tho:
WB2JKJ CLASSROOM NET, 7.238
MH z 1200-1330 UTC daily, and
21.395 MHz from 1400 to 2000
UTC. Meet us at the Daytun
Hamvention. BNB762

C HIPSWITCH - To give your HR­
2510 and HR-2600 the same fea­
tures as the BIG RIGS, call
(707)53 9-05 12 or write to
C HIPSWITCH at 4773 Sonoma
HWY /t132 , Santa Rosa CA 95409
for FREE infonnation . BI'B1033

Tum your old ham and computer gear into cash now. Sure, you can wait lor a
hamlest to try and dump iI, but you know you 'll get a tar more realistic price if
you have it out where 100,000 act ive ham potentia' buyers can see n tnan the
few hundred local hams Who come by a Ilea marxet table. Check your attic,
garage, cellar and closet shelves and get cash lor your ham and computer
gear before it's 100 okI to sell. You know you 're nol gomg to use it again, so 'M1y
leave it lor your widow to throW out? That stull isn't getting any you nger1
The 73 Flea Markel. Barter 'n' Buy. costs you peanuts taimcsu-ecmes to 35
cents a word lor individual (noncommercial) ads and $1.00 a word lor commer­
cial ads. Don't plan on tell ing a long stO!'Y, Use abbreviations, cramit in. But be
honest. There are plenty of ham s who love to fix things, so if it doesn't worx,
say so.
Make your lisl, count the words, including your cae, address and phone num­
ber. Include a check or yourcredi l card number and expiration. II you're placing
a commercial ad, ioclude an additiOnal phone number, separate from your ad.
This is a rnonthIY magazine, no! a daily newspaper, so figure a cou ple months
before the action starts; then be prepared. If you gel 100 many cans.you priced
it low. If you don't gel many calls, 100 high.
SO get busy. Blow the dust 0 11, check everything out, make sure it st;. WOl"ks
right and maybe you can help make a ham sure it still works right ancl maybe
you can help make a ham newcomer or retired old timer happy with that rig
you're not using now. Or you might get busy on your computer and put together
a list of small gear/parts to send to those interested?

MAHW S LOQM IS. ISVESTO R
OF RADIO ; by Thomas Appleby.
(Copyright 1967). Second printing
availab le from JOHA:-I K.V.
SVANHOLM N3RF, SVANHOI.M
RF.sEARCH I .AHORATORIES.
P.O, Box 81 , Washi ngton DC 20044.
Please send $25.00 donation with
S5.00 for S&H Bf';B420

NI-eO BATIERY Analyzer Cycler.
PC controlled. DOS software . $289
PO Box 672, Londun, Ontario
Canada N6A 4Y4 Lamantia Prod ­
ucts 5 19-472-5566. FAX(5 19) 472­
1702. BNB 385

IT'S BACK!~ return of the HW­
8 Handbook! Second prinnng.
Modifications fo r the Heath QRP
rigs. First class mail Si t . OX add $4
for air ma il sh ippi ng. Mike Bryce
WB8VG E, 2225 Mayflower NW,
Massillon OH 4464 7. BNB404

NO W O S oW ~I ETERS! NEW.
KNO B-TUNED wlDlG ITAL DIS­
PLAY, SYNTHES IZED QRP trans­
ceiver. Complete kit only $199.95.
S&H $7 .50 (continental US).
GUARANTEED TO WOR K. For
info send SASE: CalVwri te to order:
S &: S ESGIS EERI:"i'G, 14102
Brown Road. Smithsburg MD
21783;(301) 4 16-0661. BNBJ 34

COMMODORE 64 HAM PRO­
GRAMS- 8 disk sides over 200 Ham
programs $16.95. 32 cent stamp gets
unusua l sottware catalog of Utilities,
Ga.me and British Disks. HOMF.­
SPUN SOli'TIl 'ARE:. Box I064-BB.
Eslen) fL 33928. BNBI052
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EASTERN UNITED STATES TO:

PHDPHGRTI 0fIi(m_,,".'"""...~"••'"

Ho we ve r. be aware o f seasonal
QR~ interfering with weak signals.

Signals peak to the cast before mid­
night and peak to the west before

d awn Daytime short-skip will be
good out 10 I .CXXJ miles or so.

80 and 160m

OX d uring ho urs of darkness
will be available. but not as pre va­

lent as during the winter months.
QR:'ol may become a problem fo r

weak signal rece ption . Some day­
light sho rt-s kip on 80 will he

present, hut none at ,III on 160. fli

CIRCLE 192 ON RE.-DER SERVICE CARD

/

No costly school . No com mutmg to class.
The Original He me-Study co u rse prepares
you fo r th e ~ FCC Com mercia l Radio ­
telephone License,M This valuable license is
your proressronar "tfeket" to tho usands of
exciting jobs in Commu nications. Radio­
TV, Microwave , Mari time, Radar, Avionics
and morc .. .even s tart yo ur own business!
You don 't need a college degree to qualify.
but you do need an fCC License .
No Need to Quit Your Job or Go To SChool
This proven cou rse is easy, fast and low
cos t : Gt.:ARAl\;TEED PASS-Yo u get your
fCC License or mo ney refu nded. Send for
FREE fa cts now. M AIL COUPON TODAY!

Or, Call 1-800·932·4268 Ext. 73r------------------,I COMMAND PAODUCTlONS I
I FCC LICENSE TRAINING, Dept. 73 I
I P.O. B OJl 2824, San Fr ancisc o, CA 94126 I
I Please rush FREE details immediately! I
I _ I
I ,

"'OOf<~SS _

I CITY SlATE Z,P_ _ '
L ~

April 1996
SUN MON TUE WED THU FR' SAT

1 G 2 G-F 3 F-G 4 G 5 G 6 G-F

7 F-P 8 P 9 P-F 10 F 11 F 12 F 13 F

14 F-G 15 G-F 16 F 17F 18 F-G 19 G-F 20 F-P

21 P 22 P 23 P-F 24 F·G 25 G 26 G 27 G

28 G-F 29 F 30 F-G
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3D-40m

Occasional t rans­

equatorial F-2 layer

o penings during day­

light hours, with 12
meters to show greater

signal strengths.

15-17m

DX frorn j ust before sunse t un­
til shortly after sunrise will pro­
vide enjoy ment on the good days.

20m

Fair conditions should

he present on 23 days,
leaving only 7 days 10
worry about. You
should be able to score

big-lime OX in April .

particularly in view of
the ov erall seasonal
improvement in solar
Flux levels . Good
luck!

Circui ts from the

northern hemisphere

10 Africa and South
A me rica should open

o n good da ys. an d

dayt ime sho rt-sk ip
openings will also be

present o n good days .

Performance of these
hands will be spo­
rad ic , but on some
days will sparkle.

1D-12m

This will he your most consis­
tent band ofc hoice for DX oppor­
tunit ies from sunrise unt il after
sunset. Expect D X from northern
10 southern hemispheres with de­
cent signa l st re ng ths o n roo !'>!

days , and short -s kip openings to
2,000 miles as well.

ts

rs

"

rs

ts
15 15

" 20

20

15

20

"

20

~

40

20 20

"~ 20

20 20

" "40

" "
" "

conditions. while the rem aining
days sho uld be tre ndin g, as
shown on the chart. Sunspot ac­
tiv uy may also be increasing with
the immi nent onset o f Cycle 23.

lnterrnittem daytime thunder­
sto rms wi ll provide the occa­
sional Q RN 10 wipe o ut weak

s ignals j us t when you need con­
fl rmation of a report or call sign !

Howe ver, yo u ' ll note that Good,
Fa ir, Fair- tn-Good, and GooJ -to-

20

40
40

20

20

40

20

20

20

20

20

20

20

20 20
20

20 20
20 20
20 20

15 20

rs

20
ts

"
15

WESTERN UNITED STATES TO:

AlASKA 20 20 rs
ARGENTINA is 15 rs
AUSTRALIA 15 20 " 20 20 15

CANAL ZONE 20 so 40 40 .,
" ., is 15 20

ENGLAND 40 .,
" 20 ac "HAWAII 15 20 20 20 " " " ","CM 20 20

JAPM< 20 20

MEXICO " 20 " " " " rs 15 15 20

PHILIPPINES 20 20

PUERTO RICO 20 20 ., 40 " 40 15 15 15 eo
SOUTH AFRICA ., ts 20
US,S,R 20 20

ALASKA

ARGENTINA

HAWAII

INOlA

CANAL ZQNE

ENGlAND

JAPAN

MEXI.CQ

PHILIPPINES

PUERTO RICO

SOUTH AFRICA

~ -

AUSTRALIA

Jim Gray W1 XU
21 0 East Chateau Circle
Payson AZ 85541

April is expected 10 provide
some very interesting condnfons
for Dxcrs . The Poorest days
(P) are expected to be the 8th
and 2Jst-22nd. The DeS! days (0)

are expected 10 be the tst. ~lh­

5th, and 25th-27th. The lOrh­
13th, 16th- 17th, and 29t h arc
expected 10 prov ide on ly Fair (F)

U.S.S.R. 20
EAST COAST 80 80 40 40 40 40 2(1 20 2(1

'hat' 1011/ is showni ulso check: 12m. Wha t' 15m is sho wn, check 17m
o. What' 20m is shown, be sure /0 look ill /7 as wett.AIll'clys check the
mds above and betow /1Ie indicated bands f or possible openings to the
eas shown, Remember that OX is n·he" )"011 Jiluf it , and not alll'ays
iere it is predicted 10 be.

GMT; 00 02 .. 06 08 m ta " te " so 22
ALASKA sc "ARGENTINA is ts ts ts ts
AUSTRALIA " " " ts ts
CANAL ZONE " " " " " " rs is ts is "ENGLAND " " " " " eo "HAWAII e " " " 20 rs
INDIA 20 "JAPAN 20 eo
MEXICO " " eo 40 20 ts 15 rs ts
PHIUPPlNES 20 20
PUERTO RICO " " " 20 rs rs is ts
SOlJTH AFRICA ts ts rs
U,S.S.A. 20 20
~WEST COAST 80 80 ., .,

" 20 " 20



UPORTfS
Numb«- 88 011 )'Ollr FHdtNlck ClJrd Debunking Some Myths

Conlilllwd)rom puye 8 /

•

ACME ANi'ENNA
- COMPAf.lY ­
RQ,.ARY BIOAM

D"'ISION•

--

Authors
Please Note
Superscripts and symbols

often become garbled in
electronic transfer, Please
send a hard copy for refer­
cncc along with your clcc­
tro nic submissions. (l-J\X is
h03-92~·H6I3 , ) TNX from
7,1 editorial staff.

Sunrayce

Oops ~

We hope you enjoyed "Sal ­
cllitcs. Weather Imagery. and
Sunruycc ' YS" by James R.
Buchanan KKWPI. We do
have a couple of things 10
clear up -cthc specter men­
tioncd on page 10 was Rod
Sa lillg . not Ste rling; (###15)
shou ld have been (>2 5); and
the 1. wavelengths a\ whi ch
the author tailgated the trac­
tor-trailer ...hould ac tual ly
have been .2: q uite .1 differ­
(' 111.:1.' in ..mxicry ratio there!

1:\11' JKI"Al\T SAfETY
MHICE

Alert TL" If,.!.:r Cahill Hashi

~6SSW "l'nd" this warning of
pm ... iblc Fire 1I.11.,ITd :

III "SlInpk Mohilc Protcc­
tion" puhli"hl'll in J<lIlUil r:{ s 73
the aUlhor "Iak's ··.. .t1 11· relay I
us"d is "IIL' nmulltllll) used in I
motufc I\'\\l · \\ .l} TaJI\) installu-

tions." Ilc ,ldd, ' 'I' VI: 'C':11 ,imi-
lar rd,ly' Ior satc at a uto
a..T C\\OI} , h\,p, a~ hum-relay
rc'pl.I..-cmcm-, ."

DO !'I()T USE 1I0HN­
RELAY HEI 'L AC EJ\l EJ',;T S!

In Cahin' , ~lwn words, " A
horn .rc1;.I~ i, designed toran in,
tc rnu n ..-nt 111\11 .." lll1 inuu us )
duty -cycle . A rcw years ago. [
tried til U, I: .I hom-rd ' l)' for l'IlII­
tinuou s JU LY, only I II have it

uwlllcat nne rd a~ 'Il"tuall y
slartcd ,nll,k ing ). A much bet ­
rcr choi ..-c ( for abou t $5. ( 0)
....ould be In u, ..• a 20---amr con­
u nuous-dury relay lhal i, used
fur auxiliary automotive lamp,
tll k.., log lig ht"l lh,t t you might

f nd i II a four-"" lwei drivc ;"'U·.'­

.. Of) ..hop I '/, ,, illll'ol"/fll ll lh il/X

i ,1 10 1/.\/' <I rctav I lla f JIIl.\' u 0 11I ­

timnnrs -cnrrcnt rmi// I: III!O
(II1/J'.1 ..r 11I0/"1' .

We jil in L'alviu l'\6SSW in
hopin g 11 0011 \· · .. car h.., caught

firc' bccauvc of a hum-rel ay!
'C-J

NeueR SRV ole
Colltillued Ji"om page H I

do in the way o r some creative
idea... for the 73 covel'S. Sur­
prise mc.

When you're planning the
shol I hope you' ll remember
that the cover is vertically po...

lari/cd. in case you 've missed
noticing it. A nd don't forget to
leave some unimportant
t picturc wisc) space along the
top for the magazine logo and
space for a few article teasers
somewhere.

Yes, o f course. despite the
incredible fume your amaz­
ingly creative photo will
achieve, I w i ll stil l manage to
eke out some reward money,
And just to make sure your tel­
low hams wi l l he in proper awe
of your genius. I'll include
your photo and credit on the
table ofcontent... page.

One note: the family dog
with earphones. sitting at your
ham rig and captioned "CW
Hound: ' will not the mustard
CUI. Another note: 35mm. if
you usc a tripod, can hack it ,

hut you 'll gel much better re­
sults with a 6x7 em camera. Fa

Toon 4: I filiI/I.. the bOH hired 11/'1" because ofher great fmnt-,to--bock
ratio ,..

Sec pages 6 1 and 62 for l ists o f available
Rad io Bookshop books.

Radio Bookshop
ORDER FORM

I\ "<>u may ,onkf by ""nl. tek.y!h<. . ... ,.. fox. AU '''In.,''. "" '0 h.' in t iS lund, . AJk·",,· 4 """",,, f(.- dd "."ry lI'~ .....jott ....~ """""1\1 l"OJla d"'l'f'Ii<'n i...~_ J'R.~" <X ...... ..w.....WII "''''''''.1 I
,ITEM TiTlE raTY+fRICE t-I-O~~l:

, I
, _ I

f,ShiPPing : All orders add $5.00 handling "plus I,
there is an additional al cost shipping charge S&HOi ,

ladded to ailloreign orders. We ship UPS where TOTAL $ I
possible, please give us street address.
IMake checks payable to "Hadio Bookshop." 4N t! I
IForeign Orders: Chose one o surface shipping 0 air shipping I
I(Surface delivery may lake 2-3 rncoms.j . . I
I'Note: The actual foreign shipping costs will be additional 10 the I
regular shipping anc:l hanc:lling fees,, ,
IName _ _ Phone I
IAddress _ I
ICity State - Zip Count ry__,

I $10 minimum for credit card orders I

:Tolal Paid s [lCheckiMoney Order D AMEX D MC OVISAI
Card # Expires I, -- ,

[Signature Date I
, ,
!Telephone: 603-924-0058, 800-274-7373, FAX 603-924-8613 1
~: Ra<io~~ 396. 70 Route 202 N, Petecbocooi;tl f\ti 03456 I
I 0 YES, Send me 12 issues of 73 at the low rate of I
, $24.97 (save 47% over the cover price). Canada add $7 ,
I plus $1.40 GST; Foreign add $19 surface: $42 ai rmai l, IL ~
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Patcomm introduces the
PC·16000 HF Transceiver for $139500

Featuring Built-In Keyboard/Digital Mode Interface & Digital Signal Processor

---

SpedficaOOns am s..qea 10 c:ha'Ige
M1tu.Il roece.

• IBM AT is a regstllflld ~a:ielr~ c1lhe
IBM Corpco-aOOr'L

•

• Manual notch tor CW operation
• Built-in digital power/SWR meter

• 24 hour clock
• Built-in 5-75 WPM IAMBIC keyer

• Select 1 of 3 antennas from
............: the front panel

• Slow/fast AGC

• IFshift

• Basic display lets you know
exactly where you are.

• Standard Display

1'-f_03SIO-T 0930 shows ax/rx VFO
freq 's, t ime and

JLl.03SIO-R flOOO current memory

• Send & Receive in:
CW I RTIY(BAUOOl] I ASCII

TNX FER050. 13 ~ Incoming data

• -( - Outgoing data
appears here

Digital Signal Processing Filter ing System

• 2.4KHz, 1.8KHz, 500Hz, 250Hz & RnY "Brick Wall" fi llers
• Auto notch fitter removes multiple hetrodynes on SSB signals

automatically
• De-noisier reduces background noise

•..

,' ~

Patcomm Corporation'" introduces the pc.160007 a full

featured HF Transceiver with a buitt-in keyboard interface.

Plug a standard IBM-AT" compatible keyboard into a
PC-16000' and instant~ enjoy keyboard CW, RnY
(BAUDOT) and ASCII data communications. Incoming
morse and RnY data is decoded and displayed on the

built-in LCD display. Data is also sent to an RS-232 serial

port for displayon a "dumb terminal" or equivalent.
The pc.1600(}" offers the following features:

• Built-in AT keyboard interface (keyboard optionaQ

• General coverage receiver (1,5-29.9 MHz)

• Dual up conversion design

• USBILSBlCWIFSKIAM & ootooa FM modes

• 160 thru 10m ham band coverage on transmit
(CAP & MARS available)

• l 00W output power

• DDS driven PLL synthesizer- 1 Hz minimum step size

• selectable variable speed/fixed 10Hz step VFO tuning

t ent Pending

:Keyboard Optional)

Cal1 or Write for a Detailed Brochure
Major Credit Cards Accepted

Designed and manufactured in the U.S.A.
Phone: (51 6) 862-6512. Fax: (516) 8 6 2-6529
7 Flowerfield M100 , St. James NY 11780
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~SSQRlE",S~.,.,.-_----,...,..
-ec-90 Soft Case for All Models _.• 12

IIlA·90 Telescope BNCAAlem.L_ . ~.._ _._._1 2
A'TA·90·l Telez....pe EIt:Joof BNC A11terna_.._.._ , .~16
.-AD-ISO 150 MHZ Al..t:lbef Duck Afltenna _••.• t 6
IIRD-2750 ZT & 50 MHZ~ Ouck Anlema t9
'AD-4SO 450 MHZ Rubbef Duck Antenna _..16
.AD-8QO Cellular phone bMd AD Antenna 1.
~-11 0 2OO MHZ t X·10X ProbE! .............•.........39
V ·22 low Pass, Audoo ercee _ 25
.oc-l0 DIrect. 50 OHM Proba ~ _ --20
. DC·S BNC Cable 10 C"p Leads ·.· 12

ItM·207·1C Interlace Cable MFJ Ant. Anatylers -10
.APA·9 9VDC AUlD Powe< Adaple<' " .

ATH-1D ATH-15 ATH-3D ATH-50
CALL CALL CALL CALL
reg $ 179 reg $235 rng S298 rng<339

1 MHZ · I MHZ - 1 MHZ - ' HZ ·
1200 UHZ 1500 MHZ 2110O MHZ eeoe "HZ

'" '" YES YES

"" YES YES YES
eo YES YES YES

"" OPTIONAL YES YES
NO NO NO YESHI·Z LOW RANGE

OPTION ' HST·t , is a high accuracy. high stability . lime base upgrade that can be orcered
with any ATH , series~ (:!:O.2PPM TCXO) , " ,.._ _.,_ ,$125 CALL

BAND PASS FILl ERS EXTEND READABILITY DISTANCE. Call For Price
.u>-60 OC -60 MHZ #SP-150 130 -SOO MHZ
IHP-4OO 400 - 1500 MHZ IHP-800 800 - 2000 MHZ

AUTO TRIGGER s HOLD

SIG/</AL BAR GRAPH

LOW SATTERY IND.

ONE-SHOT & RESET

FREQUENCY RANGE

FEATURES
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