


REP-200 REPEATER
A microprocessor-controlled repeater w ith

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

pay for a bare-bones repeater

o r controller alone!
~._~

~~-~-Yl

Get more features for your dolla r with Otl r

LOW NOISE RECEIVER PREAMPS

• kit still only S1095
• facfory .ssembled still only S1295
5l).$4 , lC-17~ , Z, 3·233 , ~;/()..H~ MHo, (902·9ze MHz tlogMy l"OgI>er,)
FCC ty po .«.pl'" 10< ",,", mer(;j~ _ c. in lW & ~~O MHo band•

Digital Voice Recorder Option. AlloWs message
up 10 20 sec. to be remolely reeeoee off lheair. Play
badI et user request by OTMF corrvnand, or a. a periodi­
cal voce id, or bolh. Grall t tw m.king cl ub .nnou~

menlsl only $100.

REP·200c Economy Repeater. Ru l-vc»c. 10 . no
dImf or autopalch Kif only $795. w&t $1195.

REP·200N Repeater. WilIloul controller 10 you can
use your own " ,.. KIt only S695. w&t $995.

Hamtronics has the world's

most complete line of mod­

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

receivers, we offer the fol ­
lowing controllers.

COR·3. Inexpensive, IIexible COR module with timers•
courtesy beep, audio r11Dol!'f, only $<i91kit, $79 wit

CWlD. TradItIOnal diode matrix 10'er kll only $59

CWlO-2 . E~1rolIed 10'er... only $504Ik1t, $79 wit

OVR_1 , Record your own voice up to 20 see For voice
id or playing cluban~. ......$591kit, $99 wit

COR-4. Complete COR and CWID all on one board, 10
in eprom. low power CMOS on ly $99/klt, $1049 wit

COR.o. COR wilh real-voice id , Low power CMOS,
non-volatiie memory kit on ly $99, wit only $149

COR-5. liP controller wrth aulopalch, revtlfll8 sp , phone
remote control. lob of OTMF conl rol functions, all on one
board, as used in REP-200 Repeater $379 wit

AP·3. Repeater iIIutopa1ch, reveBe autopatch, phone
line remoIe control. Use with T().2 k it S89

TO-2. FOUf~igil DTMF dec:oderk:ontro/ler. Five Ialching
on-off functions, tol call restnctOf . __ k it $79

TO-4. DTMF COI1lroller as above except one on-off func­
lion and no loll call resl rictor, Can also use for eee ctve
calling: mute speaker until someone pages you, .. k it $49

lNG-( ) G.As FET PREAMPS
STILL ONLY $591

• Make your Irierlda aick with
envyl Work "alions they don'
lIVen know are there .

• InMall O<1e lIllie antenna and
overcome coax losses.

_Available 'or 28-30, 46-56. 13 7- 152, 152-172, 210-230.
400-470, and B00-960 MHz bands.

LNW-( I ECONOMY PREAMPS
ONLY $29 kit, $044wt~ted

• M..,iature MOSFET Preamp
• Solder lerminals allow easy

connecbon imide radios.
• AvaiIabM for 25-35, 35-55, 55-90, 90-120, 1~ '50,

150-200. 200-270. and 400-.500 MHz band$.

SUBAUDIBLE TONE
ENCODER/DECODER

FM EXCITERS: 2W output , conlinuous duty.

• TA51 : for 6M, 2M, 220
MHz .. kit $99, wit $169.

• TA451: for 42Q.475 MHz,
. kit $99, wf1 $189.

• TAH1 : for 902-928 MHz,
(O.SINoutl .......wtt $169.

VHF & UHF POWER AMPLIFIERS,
Output levels from 10W 10 100W Starting.t $99.

FM RECEIVERS :
• R100 VHF FM RECEIVERS
Very _ itive - 0.15I1V. Superb
seledlVity - both cryat.al and'
ceramie IF litters, >100 dB
down al :t12kHz. beal available
a~. f1u!tef-proof squelch.

For 46--54, 72·76 . 104 0-175. at 216-225 MHz _..
................................._ __ k it $129 , wit $189

• R1441R220 RCVRS. like R1CO, for 2M Of 220 MHz,
with helical resonator In front end ,,,,,k lt $159, wit $219

• R04S1 FM RCVR, for 42Q.475 MHz. Similar 10 R1CO
above. . kit $129, wit $189

• R901 FM RCVR, 902-928MHz $159, wtt $219

No need to s pend
thous.ands on n_
transceivers for
eaCh ba nd!

• Convert vhf and uhf signala tolfrom 10M,
• Even if you don' have s 10M rig , you can pic!< up very

good u$ed xmtrs & rcy" for next 10 nolhing.
• Receiving converters (shown sbove) available for

vark)us s.egmenls of 6M, 2M, 220, and 04 32 MHz
• Kits from $49, wiredJteSIe<l units onry $99 ,

"..i •Xmitting eeeveoers [at
left) for 2M. 0432 MHz.

• Kits ooIy $89 vh f or
$99 uhf.

• Power amplifief$ up to

""'" """"'

Go on a ham satellite adventure! Add an­
other band for the next contest. Thrill In the
excitement of building your own gear, and
s av e a bundle.

ez» Access all your favorite closed repeat­

~ era with TD-S CTeSS EncoderfDecoder

Encode. all standard sub- ~
aud ible tones With crystal ac- f~;:-',,_
curacy and convenlenl OIP
swrtch IIelel:tion, Compfe­
hensive manual also shows
how you can 581 up a front
panel switch 10 $eled be­
tween tones for aeYeral re­
peeters. Receiver dK oder
can be used to mute receive audIO and Is optimiZed for in_
stallalion iI'l repeatef5 10 provide closed access, High
pass filter gets rid of annoying buzz in receiver.

• TO-5 CTCSS Encoder/Decoder Krt "' onry $39 f-,::;:-::c::-::,-,-;;-__--'__-::--::- '---'--''-::..::...--j
_10-5 CTCSS EncoderlDecoder Wlfed/lesled $59

-
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Join U. Jun. Get
atriltini i ges di·_ ..._.the-r IIi '
A very 5entlitive
wideband fm receiv­
er opt im ized for
reception of NOAA APT I nd RU811ian Meteor W9~th.r

fax imagea on the 137 MHz band.

The R139 is lower coat .nd easier to maintain than
aynlhesized una And it is designed from the ground up
for optimum uteli\e ,eceptioll: not juat an off-the-shelf
$COInner with • $horted--«tt IF fi/Iefl

e Get time and fre·
NEW quencv checks

wrthoul buying
multiband hf revr. Hear solar
activity reports affecting radio
propagation Very sensitive
and $elective ~ta1 c0n­

trolled superhet. dedicated to h tening to WIN on 10.000
MHz. Performance rivats the mosl expenSNe receivers.
• RWWV Rcvr krt. PCB only $59
• RWWV Revr kil wrth cab!. apkr, & 12Vdc adapter $89
• RWWV gevr wit in cabt with spkr & adapter " $129

~ Our new RWX is a very sensitive and
~ selective Hamtronicsll grade receiver
to monitor critical NOAA weather broadcasts.

Eilcelle nt O.1SllV H n·
s itivity provides good r8C:e9­
lion even iJI d"lances 01 70
miles or more WIth suitable
anlenna. No comparison WIth
ordinary consume. radios! ;..::::::..- - - - -l

Automatic mode provides storm watch, a~rtlng you by
unmuting receiver and providil'lg an output to trip remote
eq uipment when an alert tone is broadcast.

Essential for airports, police and fire depa rtments,
CAP, broadcast stalions. state and local emergency mall­
agers, am'leur repealers - anyone needing. professional
quality rec:ei'ler. BecalJ$e of its reasonable price , It i$ a l$O
handy for b*ers. hikefa. boaters, hun\ef1" farmers _ 01'

Ilnyone who needs up-to-date weather info and emer.
gency wamrngs. even !rom distant slations.

Small enough for erneqjenCy Of portable use. it can
even be powered from • amall 9-12V battery when
needed Crystal controlled for accuracy; all 7 channels
provided (162 .40 to 162.55)

You can buy just the receivar pcb module in kit form or
buy the kit wrth an attractive metal cabinet, AC power
adapter, and built-in speaker, II is erse available factOlY
wired and tested .
• RWX Pc« U. PC8 only ._ _.__. ._ $19
• RWX FU:w tI n ClDlet. speaker. &AC adapIer .,S99
• RWX FU:w WedlIesled il cabO'leI wCl speaker &~__.$139

Finally - A Professional­
Quality Receiver to Monitor

Weather Broadcasts!

Covers al five aatellrte chaooels. Scanner circuit and
recorder control allow you to automatically lIeardl for and
tape signals as llatellrtea pass overhead, even while away
from home,

• R139RO!'Cslvtf Kil lesscaSli , $159

• Rl l 9Rt<:l ivtf K~ ";/h case lIrld ACpower adap\ef_~.~_ .~_. $ 1 89

• Rl39 Rec...... wi! in case Wtfl AC power adaplel' .__.1"39

• hlemal PC DemocUatIr6oa'd lIrld knaging SOIlwn •.~ ,S289

• 1II'I'lSfie N!teMI . $119
• WealherSllelleH~ _.__... .__.__.~

WWV RECEIVER
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On the Internet
www.i tsne t.coml- radventr

Const ruction : Aircra ft aluminum.
Booms are square. Elements are sol­
id rod. Stainless hard ware included
for tower and mast mounting accepts
up to IS' diu. mast and may be ro­
rated for vertical or horizontal polari­
zation. Connector is 50-239 for
VHF. N female for UHF. Dual-Band
antenna has separate driven ele­
ments. weighs only to pounds.

Dimensions given in table are for
reflector elemen ts & booms.

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

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

Sh ipp ing: UPS gro und to continental
USA ($ 11 S&H). Air Parcel Post to
HI. AK. & Posessions ($ 14 P&H).
Canada ($ 16 P&H).
Allow 2 weeks for delivery .

Corner Beam Models
Band Max Dim WindLd Price

2 meters 4 n <2 sqft $ 145
220 MHz 4 ft < I sqft $ 145
70 em 3 ft < I sqft S I 15
Dual 1461435 4 ft <3 sqft $ 165

CornerBeam can still be your beam
when you join MARS at 14311 48 MHz or
team up with the sheriffs communica­
tions interface tea m at 158 MHL.

Sca nn ing T oo?
CornerBeam' s gain & band width ex­

tend monitoring range from aircraft to to
marine & public service frequencies.•

Corner Beats Vagi
A yagi with the same gain would

have a IO-ft boom. Vagi bandwidth
would be less than half. More importan t.
ComerBeam produces no side lobes. no
back lobes.

Improved Data Com m unica t ion
Because ComerBeam's pattern has

no unwanted side spikes. phase noise is
reduced to a minimum. The result is re­
duced data error rate. faster packet cir­
cuits. When you want a distortion free
signal. think CorncrBeam, not yagi.

CornerBeam for Repeaters
If your repeater share s

a frequency with another.
the deep wide null toward
the rear could keep your
signal out of the
neighboring repeater's
receiver and turn a deaf ear
to its signal. A pair o f
CornerBeams can be com­
bined to privide special ra­
diation footprints. A Cor­
nerBeam aimed at an area
your repeater hears poorly
could improve service
where incoming signals
from HTs are presently too
weak. ComerBeam makes
it possible to increase re­
peater density whi le reduc­
ing interference .

Bandwidth Pays Off
With its exceptional bandwidth. your

ComerBeam can be put to work right out
o f the box without special tweaking. It
can serve you now when you're working
repeaters with an FM handheld. and later
when you set out to work satellites or go
after small signal OX at 144.2 MHz.
~------------------,o Yes, I want Performance in My Corner!
I _Send my Com crBeam: _2m. _ 220MHz. _ 70 em, _ Dual 146/435. I

I
_Options: _DualBand Duplexcr, _ CommerciallMarine. Frequency: I
Name Amt. Enclosed _

I Call Phone I

I
Street Unit I
CIty State Zip, _

I AntennasWest InfoPak Tech 801 373 8425 Fax 801 373 8426 I

..
Box 50062-S Provo lIT 84605 $1 R~af~e 8009267373...-----------------­CIRCLE 57 ON READER SERVICE CARD

40dB

30dB

20dB

,OdB

.1 60• 90o-90

Measured COTlJerBeam PaUern
Beam Heading (degrees)

90 0 +90 +1800 dB

3dB

· 180

-
7i'. -

6O d~rees
Half· ower f- -
Beamwidth

•

-

hi J r -

"t- -

· 160

?•
Big Forward Gain

Wide Backward Rejection
Exceptional Bandwidth
Distortion Free Pattern

Your antenna makes all the d ifference at VHF and UHF-It de­
tennines transmitt ing range. It sets the limit for weak signal recep­
tion. And it decides what interference you'll hear and create .

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

A directional antenna not only sends your signal where you
want, it hears the signal it's pointed at, rejec ting others. It also lets
you operate with minimal power. cutting interference you inflict on
other stations.

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

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

CornerB



I:I.ASTRON
I~ CCRPCRATICN

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

88-10
88·12
88-18
88-25
88-30

NEW
SWITHCHING POWER SUPPLIES

CONT. ICS WT.(LBS)
7 10 3.2
10 12 3.4
15 18 3.6
20 25 4.2
25 30 5.0

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUALITY' RUGGED' RELIABLE •

SPECIAL FEATURES PElfO....CE SPECIFIC.TlO NS
• SOliDSTATE ELECTRONICAllY REGULATED • INPUT VOLJAGE: 105-1 25 VAt
• FOLG-BACKCURRENT LIMITINGProtects Power Supply • OUTPUT VOLTAGE: 13.8 VDC :!: 0.05 volts

from excessive current &continuous shorted output (Internally Adjustable: 11-15 vae)
• CROWBAR OVERVOLTAGEPROTECTIONon all Models • RIPPLE Lessmen 5mv P8ak 10 peak (lull load &

IIClfI Rs.3A. Rs.u. RS-5A. RS.cL. RS-6L low llnel
• MAINTAINReGULATION & LOW RIPPlE at low line Input • All units available in 220 Vii; input vcttece
Vo~ (except for SL-l tA)

• tEAVY DUTY HEAT SINK . CHASSIS WOlJt(T RJSE
• TliREE COHOUCTOfI POWER roRO except 10f RS·3A
• (fiE YEAR WARf!AH1Y. MADE IN U.S.A.

• LOW PROFILE POWER SUPPLY
Col.. Clntlnueua ItS" S1DJ"~ ~'8~MODEL 'n, .... Duty IAIII)$) IA. I)$I H· •

Sl ·l1A • , 7 11 2¥I"N" 9% 12
Sl ·l1R , , 7 11 ,.. ·7 'S' 12
Sl -11S , , 7 11 2%,, 70/1 "9 :lfl 12
Sl-l1R-RA , 7 11 43/. " 7 ' S' 13

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Cootln... IC$' Sin 1111

MODEL DIt, (A.1IS1 lA-lIS) N" Yf " b
RS.... l 3 4 31lt x 6%x 7'""
RS-5l 4 5 31lt x 6%x N

"',,'n,Wlllllt.l
16
38
50
60

16
38
50
60

5'4 x 19 x 8'f"
5'f" x 19 x 12'h
5'4 x 19 x 121'1
7x19x12'h

Sin [IN)
Hx Wx 0

5V. x 19 x 8'10
5'f" x 19 x 12'h
5'1. x 19 x 12 !h
7x19x12'h

12
35
50
55

les'
l....p.1

12
35
50
55

•2S
37

'"

• 19~ RACK MOUNT POWER SUPPLIES
CtntiRU....

MODEL Duty{Allp. )
RM-12A 9
RM ·J5A 25
RM -50A 37
RM-GOA 50

• SeparateVolt and Amp Meters
RM-12M
RM -35M
RM -SCM
RM -5OMMODEL RM-35M

RM SERIES

RS-l SERIES

13

SII"III
WI. (Ih.)

•s
7
9
11
13
13
18
27....

,.,,,ill
WI. 11. ' .1

l ililUI)
l x_ xl

41'1 x8 x9

'1111111
• x W x D

ax ..... x 51;,
3","x6\1x 9

3'., x 6\10 x 714
3~x6",x 9

" x 7'17 x 101,:,
4'II x8 x9

4 x 7'1t x 101,0
5x9XlO'It
5x11x 11

e x tawx u
6 x 13'1. x 12\

12

IU'
IA_.II

3•s
7

10
12
12
20
35

18

9

Cuti....1
Itl, IA_,I!

7'
3

•s
7.'
9
9
16
25
37

"
CHli..MI
Ill, IA_,IIMOOU

• Swit:habIe veil: inl Nnp meter
RS-1 2M

• Separate volt and Amp meters
RS-20M 16 20 5 x 9 x 101'1 18
FlS-35M 25 35 5 x 11 x 11 27
RS-50M 37 50 e x 1314 x 11 46
RS-70M 57 70 6 x 131f. )( 12'~ 48MODEL RS-35M

RS·A SERIES "'"'MO DEl '0, '""RS-]A •
RS-" • •
RS-SA •
RS-" • •
RS·l0A • •
RS-12A • •
RS-12B •
RS·20A • •
RSo J5A • •
lit"" •

MOOELRS-7A R -70A ,

RS·MSERI;:.ES:..-......

38

'"

13
20
29....

41'1 x8 x9
5 x9 x 101'1
5 xl1 x 11

6 x 13'10 x 11
6 x 13'10 x12\

5% x 19 x 12Y:!
5'/. x 19 x 121'1

35

'"
7
10

15
22

MOOH

• separate Volt and Amp Meters . Outpul Voltage adjustable from 2-15 'iOI15 . Current limit adjustable from 1,5 amps
to Fu ll Load

CU Il..II ' ItS · 1111111) '.1,,111
Dily I.....I! (A_••l I x W x • _I. llh.)

@13.8VOC @1llVDC fil 5VOC eraav
~1~ 9 5 2 12
~2OM 16 9 4 20
VS-JSU 25 15 7 35
VS-SOM 37 22 10 50
YS-7OM 57 J4 16 70

• Variable rack mount power supplies
VRM-35M 25
VRM-SOM 37MODEL VS-35M

VS-M AND VRM·M SERIES

RS·S SER IES • Built In speaker CoIoft

MDaH GrlY II.d
RS-7S "
F\S- lOS "
RS-12S "
RS-20S ••
Sl·l1S ••

Cull.....
Ii tt lA_"1

s
7.'
9

"7

ICS'
A_••

7
10
12
20
11

Sil l (II!
I x _ x I

4 x 7'i1 x 10'10
4 x TVJ x 10'10

41'1 x8 x9
5 x 9 xl0'"
2% x N x 91J.

' .1,,111
WI. Ilh .1

10
12
13
18
12

'rC$-lnlerminenl eorm-unication Serv;ce (SO~ Ollly CycleSmon, on 5 min. off) CIRCLE 18 ON READER SERVICE CARD
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Contract : By be ing so nosey as to read this fine print, you have just entered into a binding ag reement with 73
Amateur Radio Today. You are hereby obligated to do something nice fo r a ham Irtend -c-buy him a subscript ion
to 73. What? All 01your ham friends a re already su bscribers? Donate a subscription to your local school libra ry !

73 Amat.ur Rlld io TodllY ( ISSN 10 52 -2522) is published mo nthly by 73 Magazine , 70 N202 . Peterborough NH
03458-1107, The en tire contents C l 99 7 by 73 Ma gazine . No part 01 th is publica tion may be rep roduced without
written pe rmi ssion 01 the publishe r. which is not all that dilficult 10 get. The subsc ription rate is: one year
$2 4.97, l wo years $44 .97; Canada : one year $34.21 , two years $57.75. including postage and 7% GST.
Fore ign postage : $19 su rface , $42 airmai l addit iona l per year, payable in US tunos on a US bank. Second
class postage is paid at Pe lerborough. NH, and at addit iona l ma iling offices. Canadian second cl ass ma il
reg istration '178101 . Canadian GST registra t ion . 125393314. Microfilm ed it ion: Un iversity Microl ilm, Ann
Arbo r Ml 48106. POSTMASTE R. Send address changes to 73 Amateur RadiO Today. 70 N202 , Peterborough
NH 03458- 11 07 . 73 Amateu r RadiO Today is owned by Shabrcmat Wa y Ltd . 01 Hancock NH.

On the cover: Northern Kentucky QTH of proud owner Jim Brown AE4EY features 45-foot, crank-up, tilt·
over, al--aJuminum AJuma-tower; 5-band, 2-element HF quad by Lightnng Bolt Antemas: 4-element 2m
quad, also by Lightning Bolt, nested inside the HF quad; 2m Cushcraft Tngo atop the mast; mutti--band
Radio Works Carolina Wrndom supported by a cross-ann from the tower in a flat-top configuration; and
('Whew!) Cushcraft R7 multi-band vertcal mounted on top of a terce off to the tight. The tower is rnotXlled
on a titl-over base and raised and lowered via a cable through a pulley attached to the chimney and then
fastened to a car bumper. (Another tower·pulley-eable tale--invoMng insurance a~rs on page 84.)

Feedback: Any c ircuit works better with f eedb ack, so p lease take th e t ime to report on
how much you like, h at e , or don 't ca re one way o r the othe r about the art icles and
columns in this issue . G = qre atl . 0 = okay, and U = ugh . The G's and O's will be
cont inued. Enough U's and it' s S ilent Keysv i lle , Hey, th is is your commun ications
medium, so don 't just si t th e re sc ratching you r. .. er. ..head . FYI : Feedback "number" is
usuall y the page number on which the art icle o r c o lumn sta rts .

Business Ofl ice
EdilOriaI - ~rtising . OrWaliQn
Feedback · Product Reviews
73 Amaleur Radio Today Magazine
70 Route 202N
Pelerborough NH 03458-1107
603·924'()()58
Fa x: 603-924-8613

Aepnnrs: $3 per article
Back issues: 55 each

Printed in the USA by
Quad Graphics

Manuscripts: Contribulio ns for
possiblc publication a re most
welcome. We'Mdo the best we can to
return anything )'JU request, but we
assume ~ respl:nSiJity lor oss
or darnEige. Payrrenl br SlbMed
aI1Jdes wi be made~~lIOrt
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School Costs

There arc several benefits we
expect 10 derive from being a
c itizen o f a co untry. L ike a set
of laws and their enfo rce ment
which help us 10 li ve in peace
with each othe r. Like protec­
tion from fo reign attack. Like
an infras truc ture which allows
us a good lifestyle . Thai might
incl ude services such as se we r.
wate r, power. roads, food sup­
ply. clean ai r, law enforce me nt,
firefighting, and soon. These are

Conlinued on page 3 H

did Congress and Pre s ident
Bush, on the Freon hoax? Re­
member all that total hogwash
about Freon eat ing up the ozone.
Well . just hy the damnedest co­
incidence this hrouhaha, pushed
by the grecmes. came along
at the same time as Dupont' s
patents for Freon were ex­
piring. Talk about sere ndipity !
Talk about t-o illiolls of dollars in
profits!

Freon can no lo nger he made
since our bel oved govern ment
now classifi es it in about the
same category as cocaine. So
now a new and less efficient re­
frigerant is be ing used. Care to
make a wild guess as to what
company owns the patents on if:'
Oh. you pecked .

lt turns ou t th at scientis ts tell
us th a t Freon leakag e was envi­
ronmentally insignific ant since
the c hlorine mol ecule inv olved
is hea vier than air and sinks in­
stead of ri ses. The evaporation
o f sea water releases infinitel y
morc chlorine . Maybe Con­
gress can put a stop to that by
desali nati ng the oceans .

Yes. and hy another unbclicv­
able coi ncidence. DuPont is a
major contri butor to greenie
groups. Who says alt ru ism
doe sn't pay off? Big ! I defy
you to cite any maj or corporate
alt ru ism th at isn' t profi tabl e.

Congress is driven by big
business , and big bu siness is
drive n by profit s, even if they
have to bribe a few greentcs
along the way to help move
Congress in the "tight" d irec­
tio n. As I' ve me ntioned, every
industry I've gotten involved
with has turned out 10 be
crooked, once I got to know the
players. Capitalism is the best
system we've found , but it sure
isn 't perfect.

Well. you keep re-elec ting
Cong ress. so s mile when you
are paying the bill for a Freon
substitute.

fro m around the cou ntry. Bvcn if
a ll these arc j us t the placebo
effect . it 's st ill worth the time
and trouble. Have you built one
yet?

N o w I realize that most
Ameri can s have been reduced to
gutless wi mps by our compul­
SOl)' school syste m. but a few
hams seem to haw survived the
12 to 16 years of brainwa shing
wit h their sense of curiosity nOI
to ta lly destroyed, so I have
hopes that the Bioclcctrificr,
which may turn out to be the
med ical indu stry's worst nigh t­
mare (an mcxpenstve cure for
expens ive illnesses). will get a
fai r tr ial. In the meanwhile, we
can expect the usual ridicule , de ­
nunci at ion and pe rsecution of
the pioneers.

Yes. there arc some commcr­
cial suppliers o f thc plant growth
stimulator for those for whom
even th is s imple device is 100
much to wh ip together.

Will th is s imple gadget he
able to cure A IDS. and help
re huild imm une system s to
counter cance r. lupus, Lyme d is­
ease, and a bunch o f other ill­
ne sses? Well. I don' t yet believe
in miracles. but I'll be surprised
if almost an)" chronic illn ess
can' t be cured by a combinat ion
of stopping the input o f poisons
into the body. providing it wi th
the nutrit ion it has been designed
o ver mil lions o f years 10 work
w ith , wit h some help from the
Bioelccmflcr. and maybe some
magnets. as we learn more about
how they work. Oh yes, add in
some prayer, because that has
been proven to help. And a re­
duct ion of st ress, since every ill­
ness has u psychological compo­
ncm. If we tre at the body right
we should be able to get another
20-30 years o f good dependable
se rvice out of it over today's
average.

T hl' Freon lIoax

Congress has done it to us
agai n! Did you get sucke d in, as

~Iore Blo-E New s

An Ohio reader
who' s been using
the Bioclectr ifier
(73 , May IYY6) re ­
ports more black
hairs on his head .
tee th and gums
impro ved, the first
improvement in his
n e a r s i g hi edness
since earl y child­
bood, better night
vision . improved
elimination ("]! feels
great to be normal
for the first time
in 72 years!" ). I' m
getting similar health
improvement reports

And we ' ll be down to 10% in
lJ years! Well. that' ll certainly
rcdu,..-e the QR~1 on the ftF
band s!

This drop in HF hams ex­
plains wh y so many ham radio
stores have been going out of
bu siness. and why the manu fac­
turers of HF equipment have
been ha vin g such a tou gh time.
Our new no-code hams ha ve an
average ha m stat ion invcsuncnt
in the hundreds of dollars. wh ile
II Fc rs tend to he more in thc
thousands.

I don' t know how much of a
d ifference ge ll ing rid of the code
requirement might make . but
polls o f the no-coders tell us tha t
th is is the main obstacle to the ir
upgrading. And cons idering the
potential for us to lose our UHF
and VHF hands, Ken could well
be right that the Old Gu ard in­
transigence o n maintaining the
code harrie r will be the death of
amate ur radio.

Sure, the Internet is already
making DXing easier than fight ­
ing the Q RM on 20m. And the
profusion of comme rcially made
ham gear has discou raged huild­
ing, which has, in turn, made our
access to pans more di fficult.
But we still have a world of
advent ure to offe r the mot ivated.

Wayne Green W2NSOIl
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Fig , 1. Here 's the percentage of G el/n ail

Adn mc'edlblm O lIn (code barrier] ticensees
plotted from 1986 to 1996 . This pro j ects III "hollt
n by 2016, nntess the code harrier i.f removed or
11Ie Iwbby is discontinued as 110 10nK'" relevant,
11u- ARRL destroyed me Americclll ham industry
cum our recruitment of YO/lIIKs/ers 30 years (IKO:

"ml" they 're destroving the hohhy aud thcmsetves .
t wish 1were exaggerating.
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A couple o f things almost
got me to th inking. One was a
....e ll-considered leuer by Ken
W8VWZ wherein Ken made a
very good case for those ....ho be­
licve that keeping the code test
as an obstacle to keep new ham s
from joining our fra terni ty is
sounding the deat h knell for
amateur radio. The other was a
rev iew of the license statistics
over the last ten years.

I did a hasty add itio n of the
numbe r of Extra/Advunced/Gen­
eral licenses as ;1 pe rcentage of
the toral Iicenses and fou nd that
the percentage o f encoded hams
has been dropping steadily.
dropping from 6 1.6~ in 1986 to
-l-l.2% in 1996. and th is was a
straight curve drop. If I then sub­
tracted in the number o f hams
....ho have dropped o ut of the
hobby, either from a tack of in­
terest or through death, which
the FCC s ten-year licensing
sys tem ignores , the percentage is
more like 38.8%, and that brings
us to our having about 16%
liFers in ten more years- unless
we make some serio us changes.
I ha ve seen no hint o f :my pro­
posed changes corning from the
ARRL. Have you?

T he lIand\'iritin~
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Now youcan be inthe sere league as James Bood. This
transmitter isso smalllhal It canfit into a pack 01 Cigarelles .
even including a CCD TV camera and banery! Madej airplane
enthusiasls put theMTV- 7A into arpares tor adynanlte view
from the cockpit, and the MTV-7A is the transmtter 01choice for
balloon iaccnes. Transmitter features synthesized,ClYstai con­
nceeo operalion lor drift·1ree transnlSsiOll of both audio a(lj
vdec Oll yOlK choice 01 freqUOOCIe5: Standard UHF TV ChanrleI
52 (which should any be used outside 01 the lJSA 10 aVOid vio­
latirl;l FCC rules), and 439,25 MHz or 911 .25 MHz which are in
the amalew ham bands. The 439,25 MHzunit has the nitty
oovantage 01 being able to be received on a regular 'cabe­
ready' TV set tuned to Cable channel 68, or use OIK ATV·74
ccnveter and rOC\live ~ Oll regUlar TV cha~ 3, The 911 .25
MHzunit isSui led loraecearcos where rllCeplion on a regular
TVis not desired. an Atv·79 I1'l,.I$I be used lor operatlOll. The
MTV·7A:s output power isalmosl100 mW,so transrMtfIIQ rartge
is pretty rru;h 'Iioo-<JI-sighl'which can meanmany rrilesTThe
MTV·7Aaccepts standard black and white or color video and
has ils own. on·board, sensitive elec1rel micorpllone. The MTV·
7A is available In kit lorm or full)' wired and tesled. SInce the
lalesl in SMT (Surlace Mount Technology) is used 10 provlcl\llor
the smaMest possible SIZe, the kit version ks reconmended tor
experienced builders <:Pi. Runs on 12 VDC@ 150 mA and
includes a regulated power soorce for a CCO camera
1ITV·7A, UHF TV Channel 52 Transmitter Kil •.• . •• •• . ,$159.95
MYHAWT, FullyWire<! Channel 52 Tr3llsmillef ••••• . . $249.95
MTV·7A4, 439.25 MHz TV Transmilter Kit. ••••• , ••• ••• $1 59.95
MTV·7A4WT, FullyWire<! 439.25 MHz Transmitler •••••• $249.95
IdlV·7A9, 91 1.25 MHz TV TransmittefKil . . •• ••. •••• •• $1 79.95
MTV·7A9WT, Fully Wired 911.25 MHz Transmitler •• •••• $269.95
ATV·74, 439.25 MHz Convertel' Kil •• .• . . . . . . . " . •, •• $1 59.95
ATV·74WT, FUlly Wired 439.25 MHz Converter , . . . . . . ••$249.95
ATV·79,911.25 MHz Converter Kil . . •••. •. , ." . . . . . •$179.95
ATV-79WT, Fully Wired 91 1.25 MHz COnver1er $269.95

Super small, t)gh quality
fully asserrbleOB&W
CCO TV camera the size
01 an ice coee! Provides excellent pictures in low lighl (2 Iuxl. or
use our IR-1 Infra-Red Ighl source to invisibly illurrinate an
entire room OIl a pitch black r.ghl! Imagine the possibi ~ties ...
build it f1to a sm::ike detector, wal clock, lalfll, book, radio.
ExaCl same camera that's in big buck delec1i'le calalogues and
stores. K~ includes: fuYyassenilled ceocamera rrodute, COIl­
nectOlS, medace PC board kit wiltl proper vo~age regjation
ard filtering. hook-Updetails. even a mini microphone for sensi­
tive sound!Two models available: Wide Ang~ Lens 3,6r1m'12.
adjllStable focus leos. 92 degree view: PiMole ters 5.5mnlf4.5,
60 degree view. The Pinhole Lens ks physical!)' nu:Il flatter ard
provides even great\lr depth ot locus,The camera itselt is 1.2"
square. The Wide Angle Leos isabout 1" klo;l. Plllhole Lens
abolJll l2", lraetace eo board is I" x 2" eoo uses RCA jacks lor
easyhook'up to VCRs, TVs or csce runs. Power r"luired ks 9
to 14 VDC@ 150 mAo Resolubon: 380 x350 lines, nstruction
l11af'(Ial COIltafls ideas 011 moun ~rl;l and disguising the Mini·
Peeper alor'9 wi th info OIl addirtg one 01 OIK TV Transmner kits
(S\.ICh as the MTV·7 unl beIowl for Wireless transmission!
UP-l, Wide Angle Lens CCDTV camera (Mm $169.95
UP-1J1H, Pi I\-HoH! Lens CCD TV camera Outfit ••• . . .. •$189.95

BEY

pecooe a~ that gillberiS!l! This is the
popular cescrarrele- I scrambler that you....e read about in a~ the
scamer and ElectronIC magazines. The technology used IS
known as speech irwersiOll which is corrpalitlle with mos1 cord·
less phones and many police department systems, hook ~ up 10
scanner speaker lerlllnals and you're In l>usiness. Easilycontig·
ured for any use: mike. ~ne level and speaker outputlifllOls are
provided. Also communicale in total privacy O'Ier lelephooe or
radlo, lull duplex operation · scramble and l.IlSCl"amtMe althe
same time, Easy to buikl. atl CQrlllIel circuitry COIltained in new
custom ASK; chip tor clear, clean audIO, Runs on 910 15VDC,
RCA phooo type jacks. CIu' malchlng case set adds a super nice
prolessionat lOok 10 yOlJ' kit.
S5-7DA, Speech DescrambleriScrambler Kit •••••••••• . $39.95
CSS, Custom Matching case and KnobSet ••• ••. •••••$14.95
S5-7DAWT, Fully Wife<! SS-70A with Case ..... .. .. . .•.$79.95
AC12·5, 12 Votl DC WallPlug Adapter •. . ,. " . , .,., ••. •$9.95

Dialed phone IX/ITtlers ,
repeater codes, COIltrol
codes, anywhere tollCh­

tones are used, your TG·1will decooe and slore arT)' rurber ~
hears. As~e hixJlI·Ufl lO an! radio speaker or D/lOfle line is all
thal is required. and since the G-1uses a central ollice (JlaI i!)'
deeaoer and microprocessor, ~ will decodedigils at vil1ual ~ arT)'
speedl A 256 dig~ noo-volatie IT'eITlOry stores rurbers for 100
years· evenwith the power turned 011, and an 8 digit LED dlsptay
allows you to scroll throughanywhere in memory. To make il easy
10 pick out numbers aro codes, a dash is inser1ed between any
groupor set 01 nurrtlers lIlal were decoded more than 2 seconds
apart The TG·1IUns from any7 to 15 voI1 DC power source and
ks boIh I'Oltage regW.ted and crystal control~ tor the u~lmate in
stabiily. For stand·alone use add our malching case set lora
clean, professionall)' tinished project. We have a TG·1 comected
up here al the Ramsey lac10ry on the FM radio. It'sM lo see the
pIlOne nurTJbers thaI are dla~ on !tie morlllllll radio showl
Although the TG· l requr-es less than an eVOOIng to asserrble
(and is 100 to build. too l). weoller the TG·l full)' wired and lesled
in malchirl;l case for a specJaI price.
TG-l, YOI'll! Glabbe! KH , , ' 199.95
CTG\!atching.case sel tor TG-l Kil. . , , ... ••. •.•. 14.95
TG-l WI,Fully'Wired ToneGrabbei' with case . •. ••••••$149.95
AC12·5, 12YoUDC Wall Plug Adapler •••••• ••••••••". $9.95

Awy pratessional
frequency synthe·

sized FM Stereo
transrriner stalion in
one easy 10 use,
raocscre cabine1.
Masl radioslations
requ~e a wtlOle
eq.Jipmeol rack toL.:==========-'hold al the tealll'es

we'Ve packed "'10 the FM-l 00. 5etlreqllency easil)' with the
UpI1)o'Mllreq OOttons and the big LEDdigital display. Plus
there's input low pass filtering that givesgreal SOIJId no mailer
what the source (no more squeals or swishiog sounds from cheap
CO payer IllputS!) Peak limiters for maximum 'ponch' in \'OUr
audio , without O'Ier mcdJ1a1ion, LEDbargraph meters loreasy
settllg 01 audio levels and abuit·in mixer WIth mke and line le~
inputs,Churches,dri'le-ins, schools and eoII eges fro !tie FM-100
to be the answer 10 their trans mining needs, you wrUtoo. No one
eses all these teatcres at this pricel Kil includes sharp too4Iing
metal cabinet, l'>1lipantema and 120 volt AC adapter. Also runs
on 12 volls DC.

We a/sl) offer a high power export version of the FM·IOQ /flal's
fully assemb/8d wr'th one watt of RFpower, lormiles ri program
coverage. The export version can only be shipped outside the
USA, Of within the US jf~niedby a signed st3temenl /flat
the Urlt willbe eKponed,
FlIl-loo, Protessiona! Fill Stereo Transmitler Kil ••• •••• 5299.95
flll-looWT, Fully Wired High Pow« FM·loo•••••• , •••• $429.95

Super stable, drift lree , no1 aftected by lerJ1leratIJre. metal or
your body! Frequency isset by a crystal in the 2 meter Ham
Mnd otI46.535 MHz, easi~ pICked up Oll any scamer roolo or
2 meier rig. Changing the ClYstallo put treqlWncy anyt.'here in
the 140 to 160 MHz rartge-C1)'Sla1s cost onl)' five or 5jX dollars ,
~tive ejectret condensor mike picks ~WhksperSanyt.'here
in a room and translTlll up to 1/4 ITlIle. ~red by 3 VOIILithium
or pair 01 walCh balleries which are included, Uses the latest 11
SMTsurlace IOOlXlt parts and we even include a few extras in
case you sneeze and loose a part !
fM.6,Crystal Control led FM Wireless Mike Kil •. •••,.,. $39.95
fM.6WT Fully Wire<! FIIHi $69.95

Call for our Free Catalog!

Workfs smallest FM trans miller,Size 01 a sugar cube! Uses
SMT lSurlace Mount Technology) deviCeS and mini ~ectrel COrl­
denser Il'iCropIlone, evoo the ballery is incUled. We give you
two COfllllete sets 01 SMT parts 10 allow tor any errors or
mshaps·ooild it carefulyand yww go1 e~tra SMT parts 10
IlUld anoltler! Aud~ qual!)' and picIl~ is unbelie'lable, trans·
rrlssion range up to 300 leet. lII'latlie to anyt.'here in standard
FM band 88 to108 MHz. 7iS"W x318"h x 31411-
FM-5Micra AI Wireless Mike Kilo • . •• ••••••••••••••. $19.95

Alower costallemalive to ()(J high perlormance \ransrnlners.
OfIers great value, lIn1bJe over ee 86·108 MHzFM broadcast
baOO.plenty of power and our manual goes into great detail out·
Ining aspects 01 antennas, tr3nsmthng range and the FCC rules
and regulatiOnS. Connects to any cassene oeo, COplayer or
rT'ixer arK! you're on'fhe-air, yoril be amazed at the exceptional
alDo qual il'/! RurlS on MlI&mal9V battery or external JlO'tIe' from
5 to 15 vDC. or optional 120 'lAC adapter. Add our matching
case and whip anteMa set 'or a nice tlfllShed look.
FU-10A, Tunable FM Stereo Transmittef Kit . , . , •. . . . . . . $34.95
CAl, Matching case and Anlenna set. •• , . " ••••••••• $14.95

Aiij some serious lTOSCIe to your signal, boost power up to 1
wall over a frequency range 01 100 KHz to over 1000 MHz!
Use as a lab alfll for signal generators, plus many foreign users
~ the LPA·1 to boost the power of the-I FM Stereo trans­
mllers, providing rooJO sevce through an entire town. Power
requi-ed: 1210 15 volts DC at 250mA, gain oI38dB at 10 MHz.
10 dB all000 MHz. For a neal. prolessionally ftnkshed look. add
the op~onal matellirl;l case set.
LPA·I, Power Boosler Amplifier Kil •• •••• ••••••••••••$39.95
CLPA, Matching case Se1 lor LPA·l Kil ••••••••• •• •••• $14.95
LPA·IWT, Fully Wire<! LPA·1 wilh Case ••• •• ••••••••••$99.95

Microprocessor controlled for easy !req ' U"':::::=:::==~
prograrrrn'ng USillQ DIP switcll&s, 00 O"dt, your signal is rock
solid all the ere - Just like the CO/TJllefCI3I stafions. AudiO quality
is excellEtn1, ccnecuc the line outplll 01 any CD player, tape
deck Of rrille mixer arK! you're oo-lhe- a~. Foreign buyers will
appreciate the high power output capability of the FM·25; many
Garitlbean folks use a single FM·25 10 COlIer the ne island l
New, ilJllfoved, clean and hum·free IUlS on eiltlet' 12 VDC or
12(1 'lAC. Kit comes~le with ease set, whip ant&nna, 12(1
'lAC ~er adapter · easy one evooing assootlly.
fM.25, S nlhesiled FM Slereo TransmitterKit ••••••••$129.95
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From the Ham Shack
LETTERS

have had other implications for
ham s . Sig na ls wh ich ea sil y
propagated around the world
many times would certai nly lead
to untenable QRM and "echo"
e ffect s, and entirel y different
communications systems would
have evolved.

Ron Hartoehben KROPF. I
recei ved t he curre nt issue of
Cold Fusion today and not iced
your E-mail address. Ho w have
I missed tha t be fore. since I su b­
sc ribe to 73 and CF? I recom­
mend that you encourage E-mail
su b missio ns for yo ur maga ­
zi nes . Publi sh your addre ss
mo re o ften. Maybe even develop
a Web page. It should pay o ff for
yo u. After all. you're already o n
AOL

I enjoy your ed itorials. I use
ideas fro m th em ofte n in my
courses. Yes. I am a teacher (in
a s ma ll paroc hial ele me nta ry
sc hoo l). I st arte d teaching be­
cause I can afford to after retir­
ing f ro m a no the r excit ing
profe ssion.

The fe llow who helped me
most in ham radio was Bill Stock­
ing WO VM. who wrote several
articles for you. We used to lest
some of his antenna theories at
my shack. I successfully encour­
aged him to try phone in lieu of
his exclusive CW, and in his last
few years he enjoyed all as pects
of the hobby.

I am in the middle of three
generations of ham radio , all in ­
laws. My father-in-la w got his
ticket in 1930 and is still active.
We have great photos from his
early ham days. My two sons­
in- law are ho th hams and mak­
ing names for themse lves. My
exper ience s ha ve pa ralleled
yours o ften. Even d id a st int as
lo c a l pub li city di rec tor fo r
Mensa .

Recen tly I hel ped a fellow de­
velop a database for WW2 sub­
ma rine vets and even fou nd a
couple local guys who were on
the Drum . I hope somed ay to
ca tch one o f your talk show ap­
pearance s. You oug ht to give
some advance noti ce in yo ur
magazines, or better yet put it in
your Web page . There I go aga in,
giving you advice.

Number 2/ on the list afmy 73

gesture is know n as "g iving the
bird." And yew all thought ye w
knew e verything!

One of the perils of E-mail is
being spammed "'itk pluck)' Sluff
like this, However. it does ans" 'er
a question I never thought 10 a .d :. ...

Wayne.

Dennis L. Fosle r KK5PY.
Th ank you e ve r so mu ch for
such a great, unbiased . a mateur
radio magazine. I had been in­
active in ham radio for years and
had really forgotten what a great
p ubli cati o n it is unt il I read
a copy or two fro m a friend 's
collect ion.

a m not int ere s ted in a " r ag
chew" on some appliance ; I want
to bu ild something di fferent and
test it ..

Les Warriner WA7I1 A~1.

H is to r y Le s son- Batt le Of
Ag in co urt. The F rench . who
were overwhel mingly fav ored to
win the battle, threatened to cut
a certain body pan o ff of all cap­
tured En glish so ld iers so that
they coul d never fi ght again .
The English won in a major up­
set and waved the body part in
q uestio n at the French in de fi­
ance . What was this body part?
T he answer. wh ic h cle ars up
some profound quest ions o f et y­
mology, folklore and emotional
sy mbolism, is that the body part
wh ich the French proposed to
cut o ff of the Engli sh after de­
feating them was, of course. fhe
middle finger, wi thout whic h it
was impo ssi ble to d raw the re­
nowned English longbow. This
famo us weapon was made of the
nati ve English yew tree , and so
the act o f drawing the lo ngbo w
was kno wn as "plucking yew: '
Thus. when the vic torious En­
glish wa ved their middle fingers
at the d e fe ated French , the y
said . "See, we can sti ll pluck
yew!" Over the years some " folk
e tymo lo g ie s" have grown up
arou nd thi s symbolic gesture .
Since "pluck yew" is rather d if­
fi c u lt 10 say (l ike " p leasa n t
mo t he r, p he asan t p l uck e r, "
which is who you had to go to
for the feathers used on the ar­
rows ), the d iff icult consonant
cl us te r at the beg innin g ha s
gradually changed to a labioden­
tal fri c ative "f", and thu s the
words o ften used in conjunction
with the o ne -finger salute are
mi stak en ly thought to ha ve
so me thing to do with an inti­
mate encounte r. It is also he ­
c ause o f the pheasant feat he rs
on the arrows that the symbolic

Les lIa le W3L1 VS. The De­
cember article by W8A HB on
Nik ola Te sla wa s ce rt a inl y
on the mark ; he wa s cl ea rl y
a great gen ius . As a licensed
amateur for over 50 yea rs,
and elec trical engineer for 44
years. I have ne ver thought there
was any argument about this ,
having lea rned his " rotat ing Or lo Hu dson W5 LVA. J am
field" concepts in college in the a long-lime lifer reader. Th is is
ea rly 1950 5. I have al wa ys to suggest that you research and
thought it wa s common knowl- publi sh an art icle wh ich will
edge that he was " right" and p ro habl y mak e t hat issue a
Edison " wrong" in the AC vs. collector's item.
DC debate. l ie f! 20m AM phone about 30

Ho we ver, I wou ld q uestion years ago and have been on 2m
the need to knock Ed iso n down e ve r s ince. No w that 1 am rc-
to bu ild up Testa's reputat io n. tired , I wo uld like to dust off
Alt hough no t po sse ss ing th e so me o f that old equipment and
the o retical ins ights o f Testa . put it back on the a ir. but there
Edison did many notable thing s have be en so ma ny ba nd
by apply ing the principles out- changes and new service s that I
lined in "A Perspirational xtes- really don't kno w wh at bands I
sage" by W2~SD/I in the same can work and what modulations
issue. It would appear that to- are legal. I have an old Class A
day th is approach is still lead- lice nse-which they now call
ing to advanc e s in elec trical Advanced . I am not abou t to
scie nc e a nd engineeri ng , al- "upgrade ," I wa s lice nsed in
though it is perhaps more widely 1941 !
used now in Japan whe re they How about publishing a co m-
sti ll f re quentl y take the a p- prchcnsivc spcc trum anatysts or
pre ach of learning from every - places where ham s (not appli­
body and try ing every th ing to ance operators) can build equip­
make new d iscoveries. Perhaps mc nt . o pe rate the equ ipme nt,
Te sla ha s suffe red so me what and explore the science without
from the " mad scientis t" image being illega l.
and the fact that he made o ne Incl ude all trequenctes-c-nor
se rio us mi st ake in hi s ide a s just the established ham bands.
about the wirel ess transmission For example, the frequencie s
o f power. I believe this is no t below 100 kc.
q uite as c razy as most people While yo u are at it. you might
th ink , and co uld have been po s- co mme nt o n the se proposed
sihle if the losses in the semi- project s: (I) A sma ll linear am-
co nducting region betwee n the pli fier to hang o n a VC R and
insulating lower atmosphere and boost the channel 3/4 o utput 10
co nd uct i ng io no s ph e re had where it c an he p ic ke d u p
turned o ut 10 he muc h less. Ac- th ro ug ho u t t he ho us e . Ho w
tual fy, to get re aso nahle e ffi - mu ch po we r c an you leg a ll y
ctency, the "Q" o f the spherical run? (2) A I kW transmr uer ce n-
cav ity between the eart h and tered on I rue. putting out tru e
the ionosphere would have to Spread Spectru m Modulat ion .
be extre mely hig h. "Schumann The FCC can' t receive the rig
resonance" measurements have unless they are standi ng under
sho wn th is Q to be about 5 , the antenna with an untuned FS
hut Tcsl a could not have known meter.
this. I am just fu ll o f suc h ideas,

A "los sle ss" c av it y would hut I don' t wan t to go to jail! I
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most urgent projects is setting up
a Web page ... Wayne.

Bill Chatterly N1SGI. "Why
do I have to study CW? I use SSB
rarely, no RITY. no SSTV. no re­
peater, no computer-I only use
HE I do not care what a resistor
or a capacitor does."

I had to learn this as a require­
ment to get my license for HE It
is part of the hobby. Is not CW
part of the requirement also?
What shall we delete from the re­
quirements next? Think about it.
Good luck, FISTS!

Guy A. Matzinger KB7PNQ.
One hundred fifly years ago
the Russian liberal thinker.
Alexander Hertzen , wrote that
what he feared most wa s a
" Genghis Kh an with the tele­
graph." When Lenin seized power
in Petrograd in 1917, his first ob­
jectives were the seat of govern­
ment and the telegraph office.

When . se ve r al years ago,
"lncentivised Licensing" defined

the course of amateur radio, it
became the cen tra l control and
essence of the hobby-using te­
legraphy and high-speed code
test s to decide operating privi­
leges. T his totalitarian control
with its enormous ab ilit y to ma­
nipulate amate ur radio has be­
come increasingly static . How­
ever, opening shots in a war over
who gets to dominate the hobby
were fired in recent months. At
issue is who shall control inter­
national rules and regulations for
amateur radio - spe ci fi cally
Morse code testing. Those orga­
nizations who believe they are the
icons of order--or each country?

With sphincter-tightening ap­
prehension, pro-code advocates
are lobbying and bullying the in­
ternational community, warning
of chaos and a possible collapse
of amateur operations if Morse
code testing req uirements are re­
moved a s a trea ty obli gation .
These mutterings hint that the es­
tablished foundation of the hobby
will be eroded if each country is

allowed to set its own code test­
ing standa rds-absu rd-each
country does that already. The real
concern is that some democratic
society may not want a code test
for any class of license .

We must move away from the
mental virus that Morse code is the
basis that defines an amateur radio
operator-as we moved, 60 years
ago, from crank-starting a Model­
T Ford to today's fuel-efficient cars.
Pro-code organizations and media
pundits, who support the closed­
shop mentality of limiting partlci­
pation, need to stop whining with
nostalg ia for a van ished world, im­
plying that without a Morse code
treaty requirement amateur radio is
going to tum into a disaster. Den­
mark recognized the need to change
and in July of 1996 reduced license
classes from five to three and code
testing to 5 wpm for any class of
license. Once again the Danes lead
the way-without calamity.

Have we become so accus­
tomed to our freedom s being
worn away by sel f -servi ng

in tere st groups that we can no
longer allow any other country to
choose its own course of acti on?
The value of democracy lies in its
freedom to choose. Amateu r ra­
d io o pe rates as a mi crocosm
of society and if it wishes to be
a communications participant.
an d co nt in ue fre e use of the
spectru m and all the valuable
p rog en y of that gi ft , it must
change. The dynamic future of
this hobby depends on integrat­
ing tomorro w's technology with
today's abilities .

If ever there was a case for
social justice. eliminati ng interna­
tional Morse code treaty require­
ments tops the list. I strongly urge
each of you to write to: IARU
FASC, c/o IARU International
Secretariat, PO B Oll 3 1090 5,
Newington cr 06 131-0905-sup­
porting the removal ofArticle §25.5
at WRC99 a"a treaty obligation of
administrations and the putting of
fun back into amate ur radio .
T hen , perhaps. we can have a
secure tomorrow for the hobby. iI

FT-8000

FT-1000

YAESU:@:

FT·9901990DC

-- -:.: ... :::
- - -- - -

FT-50R

FT-51 A
TM·742

TM-261A

TS-570

---
,~-
- .- ,,-~ ..
- :. :m ' .

TM·251

TM-733

KENWOOD:@:

TS·850AT

TS-450S

~
~ _ . ~ "
.-,--"'" ,,; -,...=_: :rc, ~ ..

' ~..- : . ,

TH-79A{D)

~
1-800-TRU-HAMM (orders only) l.<><* l T",~ l .f11 (l.771~11 1._1.f1 1IH"Hn2, F., s.r¥itIl l .f11 ()'771~

Michigan Radio ~- I I == IJffk
I 23040 Schoenherr, Warren, Ml 48089

SALES SERVICE
See us at Dayton Hamfest '97 at our new locat ion: Booths 476, 4n, 478, & 479
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Scholarships for Amateurs

Help Wanted: Dayton Youth
Forum

FCC Enacts Internet Morse
,Code Requirement

NewYork City-€ducatorCarole Perry WB2MGP
will be moderating the popular Dayton Youth Fo­
rum on May 17th. She is looking lor articulate, en­
thusiaslic young people (8-18 years of age) who
would like to be presenters. Please call Carole at
(718) 761 -5733 as soon as possible.

ARLS016 Ham Radio on
§pace Station

hams were activated on New Year's Day and pro­
vided secondary communications for the Douglas
County Sheriff's Department, the Emergency Man­
agement Office, andtwo shelters that housed some
50 residents. The approximately 30 hams in Dou­
glas County and Carson City put in a total of 350
wont-hours. Creley said damage wasextensive. and
the cities of Minden and Gardnerville were isolated,
Bruce Pfeiffer N7CPP of c arson Citysaid teiecrcne
service remained in operation, limiting the need for
ham radio ccmmuncaton support. His wile. Sue
Pfeiffer N7PRF,and Reed RossW7HOPmanrec a
station at the Carson City EOC, while he and Jo
Ann Paul N7MBM, manned a station at a local
Carson City shelter.

In Yerington NV, tr-year-orc Carrick Dunn
KB70BE provided the only communication link
between his lown and the outside world.

TNX The GCARC Wireless. January 1997.

A foundation hasboon laid to give amateur radio
a permanent presence in space. late last year,
amateur radiodelegates fromeightcountries-flus­
ere.Japan, Germany, Great Britain, Italy, Canada,
France and the US-mel at the NASA Johnson
Space Center in Houston TX to map plans to in­
clude a permanent ham radio station aboard the
International Space Station , to be tended by
station crew members.

From the United States, membersof the SAREX
Working Group, officials from NASA, US represen­
tatives ot the Russian Mir Amateur Radio experi­
ment and members from the Johnson Space
Center Amateur Radio Club attended the meet­
ings November 4th and 5th, chaired by Roy Neal
K6DUE. ARRL Vice President Joel Harrison W5ZN
(ex-WB5IGF) represented the League at the gath ­
ering, SAREX Working Group member Rosalie
White WAlSTO, of the ARR L Headquarters staff,
was among those on hand. The delegates jointly
developed a draft memorandum of understanding
to promote the development of Amateur Radio on
the International Space steto n-eo be known as
AR ISS,

The ARISS group will provide for the planning.
coordination and performance of amateur radio
projects on the space station. similar to the waythe
SAREX Wonting Group currently coordinates ama­
teur radio activities on manyspace enurne missions.
AMSAT and IARU organizatiOns in eachoI lhe eight
cccruree are to review and consider approving the
memorandum of understanding. In the US. this
includes AMSAT-NAand the ARRL.

The AMSAT-NABoard unanimously approved the
memorandum of understanding at its November
11th Board 01 Directors meeting W1 Tucson AZ. Once
the memoanonn is finalized. AMSAT-NA President
Bill Tynan W3XO has been given authonty by the
board to sign it. AMSAT-NA Vice Pre sident lor
Manned Space Frank Bauer KA3HDO congratu­
lated the international ARISS team lor a job well
done. 'We look 10IWard 10 a truly cooperative inter­
natiOnal venture on the lmematonarSpace Station:
he sac.c-os ARRl HQ. via Keith N3lDF.

TNX to The Ham Arundel News. January 1997.

ContirlUed 0 /1 fXlgt' 84

Hams on Duty in Western
US FloodingL _

Ham radio has pitched in to help in the wake of
serious flOOding in the western US. In Californ ia,
flooding 50 miles north of Sacramento resulted
from a week of torrential ra infal l. Ti m Tribble
JD6MDV, of the Sacramento CACity Fire Reserve
RACESOperations Center, reported that his group
was activated at noon on Friday, December 27th,
and had been on za-nour duty lor an extended
period thereafter. RACES operators have provided
supplemental communication s lor the Fire Depart ­
ment, including relaying information about water
levels at area dams, The hams also have been
provid ing support services, and have even
delivered food to out-at-state mutual aid groups.

Tribble reported that upto 40 area amateurs had
been manning the command post. Other command
posts were located at the Wilton Fire Department
and at Station 59 in the MurielfalSloughouse area
of Califomia.

One saturday. seven operators were dispatched
to the city of Marysville 10 assist the Department of
Fish and Game in assessing liveslock care needs.
Another 10 were sent to aid the Red Cross in
damage assessment.

Ham radio has also been assisting in flood re­
covery efforts in the northwest, including Oregon,
Washington, andNevada. InOregon,long-distance
telephone service to the Ashland-Grants Pass vi­
dnily in the extreme southwestern portion of the
stale went down when a fiber optic cable was sev­
ered. Ham radio took over, linking the county via
HF with the state emergency coerauoos center in
Salem. Oregon SEC l ew Williams WD7NML said
Jackson and Josephine counties were the bercest
hit. In Jackson County, hams helped provide com­
munication at shelters. Williams said hams also
pitched in during sandbagging operations. In Ne­
vada. Did!. c ree y KJ7UK of Gardnerville reported

"clean: the FCC has decided 10 enact a 5 wpm re­
quirement lor all Internet users. They are leaving
open the issue of whether there should be a ' code­
less' class of Internet user and are SOliciting com­
ments on the proposal. Presumably. a "codeless'
user would be restricted to Wet> pages published
by household magazines and kitchen equipment
suppliers, lor example.

Persons wishing to develop Web sites that have
actual content, as compared to just links to other
Web sites. must pass a 20 wpm Morse proficiency
test in HTMl and the Java programming language.
and show tnat they bave mastery of at least one
human language such as Engtish or Esperanto.

The FCC, which lacks budgetary authOrity to
implement the testing program, nee stated thai it
intends to create Volunteer Examiner programs for
Internet applicants.

From the ARNS Newsletter, February 1997; Origi­
nally in The Long Wire, November 1996; special
merci to French Ministry 01PTI spokesman A. Prel
FOOLE.

Number Bon your FHdtnck c. rd

•••ORH

The FCC, under pressure to clean up the
Intemet--especiatly after the CommuniCations De­
cency Act provisions regarding Internet content
regulation were stricken as violat ing the US Consti·
tutiOn-has decided instead to create a Morse code
recorerremtor Internel users.

Citing the success 01 the Amateur Radio Service
and the general belief that its requirement for op­
erators to passa Morse code proficiency exam and
other tectsucar requirements has kept the AR S
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The Foundation lor Amateur Aadio, irc.. a roo.
profit organization with headquarters in Washing­
ton DC, plans to administer 60 scholarships for the
academic year 1997-199810 assist licensed radio
amateurs. The Foundabon. composed of over 75
local area amateur radio clubs. fUlly funds five of
these scholarships with the income from grants and
its annual namtest. The remaining 55 are adminis­
tered by the foundation withOlJt cost to the various
donors.

Licensed radio amateurs may compete lor Ihese
awards d they plan to pursue a full-time course of
studies beyond high school and are enrolled in Or
have been accepted for enrollment at an accred­
ited university, college or technical school. The
awards range from $500 to $2,500, with preference
given in some cases to residents 01specified geo­
graphical areas or the pursuit of certain study pro­
grams. Amateur radio operators, especially those
in DE, FL, ME, MD, NJ, OH, PA, TX. VA and WI, are
encouraged to apply.

Additional information and an application form
may be requested by latter or QSLcard, postmarked
prior to April 30, 1997, from:FAR scnciarsbos.6903
Rhode Island Ave., College Park MD 20740.

The Foundation lor Amateur Radio, incorporated
in the District of Columbia. is an exempt orqaniza­
ton under Section 501 (C)(3) of the Internal Rev­
enue Code of 1954, It is devoted exclusively to
promoting the interests of amateur radio and those
scientific, literary and educational pursuits that ad­
vance the purposes of the Amateur Radio Service.

Found in Penn Wireless Assn.' s X-Mitler,
January 1997.



Explore The World of Quorum Wefax

Wefax Explorer
Integrated Wcfax I APT Receiver and Scan

Converter with Qfax software .

$695.00 complete
shipping and taxes not included

The Best Price / Performance. Period!
Construct a Wefax I APT reception system from individual componen t receivers, scan converters and image processing software
and you' ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you 're receiving the highest Quality image.'> possible. The
Explorer is backed by a 1 year limited warranty and the extens ive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

• Integrated Satellite visibility pre·
diction with automatic capture for
up to 8 satellites simultaneously

• Automatic time and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AU modes, PLI" clocking

QFAX Features
• GOES I Meteosat We/ax Reception

• NOAA / Meteor APT Reception

• HF Nafax Reception

• Dual RF ports for geosync and polar
reception under software control

• Integrated preamp and down con­
verter power inserters

• 50 user definable configuration...

• Software controlled receiver with 2
UIIF, 10 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, GIl' or PCXfileformats
and convert to BMP, JPEG, EPS
and binary

• Contrast, Brightness, 3D effect,
Sharpen, Smooth, Noise, Histo- .
grams and other image processing

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

• NOAA 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 ) ~15·112711
S3114 Esters Blvd.· Suite S511 - trvtng. Texas 75111>3 (214) ~15·tl251> BBS (214) ~15-tl341>

CIRCLE 257 ON READER SERVICE CAR O



Number 10 on your Feedback card

The Hale-Bopp Comet
and Its Controversial Tale

Build the Cosmic Crystal Set and listen in!

Thomas M. Miller WABYKN
314 South 9th Street
Richmond IN 47374

E-mail: thom il@infocom .com

Photo A.. The lfaleHopp comet (II seenby the Hubble space telescope
011 September 26, 1995.
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A
pril 199 7 mark s the closest
approach of the long-awaited
Hale-B opp co met, discovered

on July 22, 1995 by amateur astrono­
mers Alan Hale and Thomas Bopp.
Although comets are notoriously unpre­
dictable, th is one shows every sign of
becoming a bright, naked-eye object,
perhaps even visible in the daytime! At
the very least, the arr ival of Hale-Bopp
will be an event to remember.

Brightness, however, may not be the
most interesting aspect of thi s object.
Riding with Hale-Bopp is an intense
storm of rumors and controversy which
seems to intensify in direct proportion to
the comet 's proximity.

The first indi cat ion that Halc-Bopp
was an "unusual" comet was its dis­
covery: most come ts arc di scovered
only a few mon ths away from their
cl osest approach to the sun. The comet
Kohoutck se t a record in 1973 , first
seen seven months out. Hale-Bopp
was first spo tted an incredible 2 1
months away from Earth, an astound­
ing 666 million miles out, beyond the

orbit of Sat urn ! No comet ever discov­
ered would be vis ible at that distance,
even thro ugh the largest telescopes in
the world . Hale-Bopp, however, was
large and bright enough to be seen by
two amateurs on the same night ... by
accident.' Since the discovery, astronomers

"Hams, known to wear hats
sprouting antennas, don't
embarrass easily, so in this
case it's clearly up to us."

have searched old photographic plates
and discovered that one shows the (then
undiscovered) comet, an astoni shing
40 months away!

Not only does Hale-Bopp appear to be
the largest and brightest comet ever di s­
covered, hut its behavior defies explana­
tion. The comet is far brighter than it
shou ld be at that distance from the sun,
and it has regu lar outbursts of bright­
ness, accompanied by huge jets of gas,
dumping carhon dioxide at the rate of

several tons per
second. These out­
bursts occur every
19 days.

The controversy
surrounding Hale­
Bopp really began to
heat up on Novem­
ber 16, 1996. Chuck
Shramek, radio host
and amateur as­
tronomer, released a
photograph of the

comet which clearly showed a large ob­
ject mov ing with Hale-Bopp. This object
was round and sharp, with a curious
"line" through it that made it resemble
the planet Saturn with the rings on edge .
The image soon found its way onto the
Internet, and all "Hale" broke loose!

Chuck was immediatel y and savagely
attacked and denounced by astronomers
everywhere, who claimed that the object
in question was an 8.5 magnitude star,
and the " Iinc" was a diffrac tion spike
caused by the optics in Shramek's tele­
scope. The object in thc photograph ,
however, was clearly brighter than mag­
nit ude 8.5, since it was at least as bright
as the 4th magn itude Halc-Bopp.. . and
Chuck 's telescope does not have a sec­
ondary mirror support, and therefore
docs not create "di ffraction spikes" on
bright objects. Since that time, other
photographs have surfaced from the
Japanese National Observatory and oth­
ers which also show a "companion"
traveling with the Hale-Bopp corner.

If Halc-Bopp has a "companion," it
would not be that unusual. Most objec ts
in the solar system large enough to have
any gravity at all have them . Even the
tiny as teroid "Ida" has a companion, a
small chunk of rock that orbits the asteroid
(although why it was not named "Ho" is a
great mystery'). Why, then, docs the
"Halc-Bopp companion" spark so much
outrage and denial among astronomers?

Maybe it 's the radio signals!

That' s right, radio signals! Starting
about the same time as Shramek's photo
controversy, rumors of RF emi ssions



Learn to send Morse code with MFJ-557 .
Straight key with adjustable travel and tension,
and built-in speaker with volume and tone
controls lets you practice to your heart's content.
Earphone jack. Heavy non-skid stee l base
stays put as you tap out Morse code. Use 9V
battery or 110 VAC with MFJ-1305, $12.95 .

MFJ·550, $7,95, telegraph key only.

MFJ pocket size Morse Code Tutor
Learn Morse co~e fast, anywhere LCD display lets you check your copy instantly ...

Easy no-code Beginner's Course Takes you beyond Extra Class . . . Customized Practice
. .. Plain English QSOs . .. Word Recognition Mode™ . .. Interactive Mode™. ..

Learn Morse code anywhere anytime with h d d f I - -, . "" .this ti MF ' P L M Cd' T , you un re so common y usee words m tvo Instruction Manual needed'IS my J OCAet orse 0 e 1 utor' I d " n... . . . . •
. I ' . ' ama eur ra 10. Pracnce recogmzing entire Choose from easy-to-use menus on LCD

Take ~t every where . EnJoY,code pract ice at words instead of individual letters. display. Simple 3 button operation.
horne, gomg to work, on vacation, on a plane Learn to copy words without writing it 5 tti S 1M
or In a hotel •• no matter where you are . d d . CW' . • e mg aver

MFJ.418 . I LCD di I ~wn an carry ,?Oan,entlre conversauon Your settings are automatically saved,
gives you a urge sp ay Without paper·· Just like pros on 40 Meter CW d . #$%"

that reads out letters, numbers and punctuation v . . ' rea y to use next time -- no more resets.
, I' E lish S od ... 1 ~ou can savel O words of your chOlce for Larae LCD Dis la
III Pam , ng IS . ee c. e as It IS being sent. word recognition practice __ an MFJ exclusive. eo P Y

MFJ s proven Beginner 's Course takes you y; '11 ,~ ' Read words, leiters, numbers and
from zero code speed to solid copy fast! , ou never run out OJ pf'!lctice . punctuations in plain English as code is being

Realistic plain English QSO practice helps Select letter, number, punct.uatlOn, prosrgn sent. It's a powerful sound and sight aid!
you pass your FCC code exam. or code test sets, random call signs, random Check your copy, select from menus and

High-speed practice takes you to program custom characters and words.
Extra Cia'IS and beyond. . . . LCD has 2 lines and 32 huge W'

Practice copying words as one hlgh-cont~st characters.
sound -- not individual characters. S likySm ooth Sidetoner.,
Instant word recognition makes you a Only MFJ gives you SilkySmooth
true, high-speed CW pro. Sidetones» with Tru'Ionet» sinewave and

InstantReplayTM Check your copy SoftStartT
'" d~ts/da~hes --lets ~ou co.ncen-

instantly! trate on learning Without the distraction of
MFJ's interactive mode lets you set harsh. keyclick.s. ~Jse earphones for private

the pace __ you decide when to copy the practice or built-in speaker for groups.
next group and how many __ not the Adjustable volume . Loud, powerful
tutor. audio amplifer.Variable pi tch 300-1OOOHz.

Easy-to-use -- choose from menus Pocket Size
on the LCD display __no instruction Fib in shirt pocket with room to spare!
manual needed! Smaller than a pack ofcigarettes •• tiny

Beginner's Course 2 1/4x3Y4X 1 in., weighs less than 5 112 oz.
QST rate MFJ tutors "the clear choice for MFJ-418 Toss it in your briefcase, travel bag or

beginners". Follows ARRUVEC format. $ 79 95 stash in your car's glove compartment and
MFJ.418 takes you from knowing zero you'll always have it ready for instant practice.

code to solid copy fast ! You learn individual Uses 9 volt battery. Not included .
letter, number and prosign sets first. As you Tapes Can't Compare
do, previously learned sets are combined with words, QSOs or combination sets for practice > - Tapes play the same old boring stuff over
new sets to reinforce all that you have learned . you'll never run out of study materiaL and ove r again. Unlike tapes, you'll never

InstantReplayTM You can even make up and save your own memorize the MFJ·418 random code sessions.
Practice copying and then replay to word and character sets for practice . You'll pay more for a few sets of code tapes

instantly check your copy on the LCD display. MFJ Interactivetdodei» than an MFJ-418. The MFJ-4l 8 is less
Custom Ch aracter Sets MFJ InteractiveModen11ets you decide expensive, lots of fun andj a r more effective.

If you have trouble with certain charac ters, when to copy the next or previous group and More pocket size MFJ Morse Tutors
you can build and save a custom set of these how many -- great for beginners. M FJ·417, $59.95. Random characters, words,
for extra practice -- an MFJ exclusive. Normal or Farnsworth QSOs. Selectable character sets. CombineSet™

Realistic Plain E ng lish QSOs Select normal or Farnsworth spac ing . Fixed or random length groups . Instant replay .
You can practice copying realistic Fa rnsworth makes it easier to recognize Normal or Farnsworth. 3 to 35 WPM. Setting

on-the-air style plain English random QSOs. entire characters. It stops the tendency to count Saver»: SilkySmoothSidetone™. Adjustable
They'll help get you ready for your FCC individual dots and dashes that slows learning. pitch 300 to 1000 Hz. Volume contro l. Use

exam. When you're comfortable copying these Farnsworth character speed is adjustable 10 earphone for private practice. No LCD.
QSOs, you 're ready to pass and upgrade! to 60 words-per-minute for high-speed pract ice. MFJ-413, $39.95. Similar 10 MFJ-417, less

They'll also give you plenty of confidence Fixed or Random Length Groups ra ndom words, QSOs, SeningSavert».
before you make your first real contact . Use fixed length or more realistic random MFJ-411, $69.95. Widely acclaimed originaL

MFJ's Codeleso» set lets you practice length groups. Up to 8 characters per group. Has most of the features of MFJ-4 18, no LCD.
only the characters required on FCC exams. Change Speed on the Fly Get Yours Today !

MFJ Word Recognition Mode™ Cha nge speed on the fly while you're Enj oy more ham band privileges -- learn
MFJ's Word Recognition Mode™gives playing a session __ 3 to 55 words-per-minute. Morse code and upgrade! Order yours today!

MFJ Code P1.ctlce Oscillator 2 Meter..........."",.... 12/24 Hour C1ock/1D 'llmert
MFJ-557 I Intermod causing squeaks, MFJ.1l6, $14.95. 10 buzz every

,$2 4 95 squawks, unidentified voices and 10 minutes. Big W' red LED digits .
other noises all across the 2 Meter Loud/soft alarm. Uses 11 0 VAC.
band? Can't use your radio? 9V battery backup. 41hx2x4 inches.

~lFJ IntermodS ighterr F MF' •Catal
eliminates interrnod by reducing IIV~ ree,. oq
interference up to 50 dB with x:.!.arest dealer/Free Catalog . . . 800-647-1800

MFJ·713 three hig h-Q bandpass filters. bttp :l/www.m(ie.nte~rises.oom FAX: (601 ) 323-6551
MFJ-7 14 Plugs between rad io and antenna. •t year unconditional warranty ·30 day money back.

$5995 MIo'J-713, $59.95, For hand- guarantee (less 5th) o~ orders from MFJ -Add s/h

helds, has BNC connectors. UsesME~ l\IFJ ENTERPRISES , INC,
9V h I MFJ 714 $5995 F bil P.O. Box 494,MIss.State,MS39762

at ery. ., . . or rna I e (601) 323-5M9' R.4·30 CST Mon.Fri
rigs, has SO-239 connectors . Uses 12VDC. Te<:hnlcal H elp: (601) 323-0'549

MFJ . , , the world leader in ham rcidf'(/acc(isiorres·'- "'·'
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Fig. J . Schematic diagram for III.' Cosmic CryS/(I/ Set. A sensitive diode detects the microwave signals thut enter the waveguide ,

from Halc-Bopp began to surface. Some
of these emissions were broadband.
clearly natural "noise." but orhcrs were
reported as narrowband, high-intensity
signals... modulated signals ! Radio talk.
show host (and ham) Art Bell played a
tape of one of these signals on the air.
and added that a professional astrono­
mer (who did nOI want his name men­
tioned) confirmed the reception of
"unam biguous signals," not from the
comet, but from the companion!

As you might expect, this announce­
ment brought the controversy to a new
level. Theories to explain the signals he­
gan to fl y, ranging from some natural ­
but-u ne xplai ne d byproduct o f the
intense gas jets to advanced extraterres­
tria l beings. Astronomers have refused
to comment on the signals at all.

it optically. I fully agree ; whether there
are E.T.s involved or not, Hale-Bopp is
the most unusual visitor to the inner so­
lar sys tem in our life time, and won' t rc­
tum for 3,600 years. We won 't get a
second chance. Besides, it's a challenge
right up our alley. and it sounds like fun!

The " Cosmic Crystal Set"

There has been very little technical in­
form ation to go along with the Hale­
Bopp signal rumors. There have been
several references to " K-Band," which
only narrows it down to 24 billion pes­
siblc frequencies. We can. however,
make some assumpt ions: lf these signals
arc from intelligen t beings, and if they
are intended for us, then ir s sa fe to as ­
sume that they will be easy to recei ve.

AI"
OUT

+ OV
OV

rox

~"~O '"
t. ? :L..:j •

IN cc- - -cc--:.j-~ 0 I t\ • I

11: !"~ :0
. OO I~~I M ~ ~ 4?OK
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Photo H. Is this a hOI/X? This photo , from all METER
anonymous source 011 the Internet, ShOII'S the
Hale-Bapp cOlllet with its purported companion, Fig. 2. Printed circuit hoard pmtern and componclllll/)'out XI/ide for the Cosmic Crystal Set ,
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RIB TEMPLATE FOR 36" PARABOLIC
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Yla X4 .500
YI7 XHll3

Yl 8 X3.555

Y15 X3, 125
YI4 X2.72 2

Yl 3 X2 ,347

YI2 X2 .000
Yll XI, 6aO
YIO Xl. 386
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Y7 XO ,660
YB XO.500

YO XO.347
Vi XO.H2

13 XO. 120
Y2 XO.055
Yl XO,OI 3 U :"-- .,.

copper, or tin. Printed circuit board
material works well , also.

A waveguide is actually a high-pass
fi lter. The cutoff is the point where the
wavelength IS equal to the width of
the guide. Waves shorter than half the
guide's width will pass through as well,
but the mode of propagation is uncer­
tain, so waveguides arc selected in dif­
ferent widths for vanous bands of
frequencies. The table at the bottom of
Fig . 3 shows the proper waveguide
width for the different microwave bands.
All other dimensions arc scaled to this
width, as shown. By building one ampli­
fier and a number of wavegu ide/detec­
tors, it is possible to monitor virtually
the entire microwave spectrum.

These wavegu ides will receive signals
of only one polarization, so some
method of rotating the horn 90 de­
grees should be employed to catch both
horizontal and vertical signals.

Fig. 4. Rib patlernj(Jr the three-foot-diameter
parabolic dish . The f ocal length is 18 inches .

1/ 4" BOLTS (8)

BETWEEN RIBS

1,- -/
4" lllAlot, DISK

( Pl' .OOD ~

Cl'T ALU M[ NUM WIN DOW SCREEN IN 4 P[E-SHAPED ~El"lON~

W[ TH AT LEAST I · OVERLAP. ~APLE TO RIDS AND ATTACH
TO MESH SUPPORT RI 'lJGS W[TH SOl'T TW[STED WIRE

RIO (8)
IP l nOOD) "<,

SECURE RIDS TO
DISK WITH

WOOD SC REWS (6)

"'-­
12" DIAM. O I~ K ­

(P LY_OO D)
0+-'

ELEVAT[ON CRANK

Fig, 1 shows the schematic diagram of
the "Cosmic Crys tal Set." This simple
microwave receiver is nothing more
than a sensitive germanium diode dctcc­
tor in a short section of rectangular
waveguide. The diode rectifies the rni­
crowave energy which is bypassed for
RF by a small ceramic feedthrough ca­
pacitor. The resultant DC (and audio, if
the signal is modulated) is passed to the
input of the amplifier.

The amplifier uses a TL082 dual op­
amp for two stages of DC-coupled gain.
The fi rst stage amplifies the incoming
signal, and the second serves as a meter
drive r. The lOO-microamp meter pro­
vides an indication of signal strength. If
you use a zero-center meter, it won 't
matter which way you connec t the diode
across the wavegu ide .

A 4.7-microfarad capacitor is used to
pick off any audio present on the signal,
where it is boos ted by an LM386 audio
amplifier. It can drive headphones or a
small speaker. The circuit is powered by
two 9-vo lt batteries.

Fig,2 shows the printed circuit board
and parts layout for the amplifier. The
parts are available from Radio Shacktx,
as well as any good electronic supply
house. If there is any interest, I can pro­
vide circuit hoards for those who can' t
make their own.

When completed, this device is actu­
ally a very sensitive field-strength meter.
The only frequency-selecti ve compo­
nent is the wavegu ide itself. Fig. 3

shows the construc ­
tion of the waveguide,
which can be made
from sheet brass,

!

'fl' = (see lable)

1l = 1! 2 lf

L " 2 lf

~. " II

fR F. Q. RANGE

12 TO 2 4 Gh z
6TO l 5Ghz
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1'1 _ 2 . (}"
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11' = 1 2"

W " 3 . -
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~Ud

'_ W_ ' t ,

Mak e wavegu ide f ro m " heet c o ppe r
or p ri n l~d circ u it boa . d maleri al.

Fig . 3. Wal"eguide and crystal diode detector
construction details.

They wou ld also probably utili ze micro­
wave freq uencies where antennas be­
have much like optics, making efficient,
tightly focused transmissions possible .
Given that, K-Band doesn ' t sound like a
had choice, but there 's no reason not to
listen to the entire microwave spectrum ,
and perhaps UHF and VHF as well. A
voltage-tuned TY tuner can sweep from
54 to 800 MHz, and, with the IF dis­
played on an oscilloscope, makes a sen­
sitive spectrum analyzer. TYRO systems
could be used, using the baseband video
output to drive a good HF receiver. Sur­
plus radar detectors have sensitive
superhet fron t ends for both X- and K­
Band. All these things can, and should,
be used-but what if you don 't have
access to any equipment at all? No
problem. You build something!

Photo C. The Hubble telescope captures the Hole-Bopp as it
hurtles toward our solar system .
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Fig. 5. Con struction details of the three-foot dish . The f ramework is
covered with aluminum window screen .
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Morse Tutor Gold from G.G.T.E. is the
answer for beginners and experts alike.

"Get thesoftwarethe ARRL sells anduses tocreate
practice and test tapes ; and Morse Tutor Gold is
approved for VE exams at all levels.
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Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWD/RFL
C. W. power in Coaxial transmission lines.
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section, direct reading a-scare
meter protected by a shock-proof
housing. Quick-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 for your nearest
authorized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

15210 Industrial Parkway
Cleveland, Ohio 44135
21&-267-2233
1-800-COAXIAL
FAX: 216·267-3142 See Us At Dayton - Booths 401 &- 402

Service and Dependability...A Part of Every Product
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· 12 VDC Operat ion
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(steps through all four screens)

CLOSED END

TOP \' 1~W_____@_ 1 ~5
--I ~ 0 .75"

OPEN END

Fig. 6. Dimensions for the K-Band detector
and feedhorn. This feed will work with other
dishes with afocal ratio of0 .510 0.7.

Home-brew microwave antennas

Since diodes have loss, we have to
offset this with antenna gain. The most
popular microwave antenna is the para­
bolic reflector. A dish in the 2- to 4-foot
range should be ideal for K-Band sig­
nals; anything larger would have too
narrow a beamwidth to be of much use.
Fig. 4 shows a rib template for a 3-foot
parabolic reflector with a focal distance
of 18 inches. You can scale this drawing
up directly, or layout your own pattern
by plotting the X and Y coordinates from
the table and connecting the dots.

Fig. 5 shows how the ribs are as­
sembled to fonn the antenna framework.
The ribs are mounted on a 12-inch ply­
wood disk, while a 4-inch disk is
mounted in front. Through-bolts hold
the two disks together. providing a
strong support for the ribs. I' ve used
this technique for quite a number of
antennas, the largest measuring 12 feet.

The feedhom is shown in Fig. 6. Es­
sentially the same as the waveguide/de­
tector shown in Fig. 3, the waveguide is
extended an inch, while the narrow di­
mension is flared to match the 3/4-inch
width. providing a square aperture. The
diode is mounted half a guidewidth from
the shorted end. The dimensions shown
are for K-Band signals, but can be scaled
for other bands.

Sometimes surplus dishes tum up sur­
prisingly cheap, and most often the focal
distance of these dishes is very short,
making them hard to feed with a conven­
tional hom. Fig. 7 shows a simple way
around this problem: Rather than flaring
the waveguide into a hom, the comers of
the open end are trimmed back at an
angle and a "dispersal pin" is added in

K-BAND DETECTOR A~ D FEEDHORN
FOR PA RABOLIC REFLECTOR FI D " .5
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Well, there you have it.. . simple
microwave equipment that you can
bu ild tonight, and listen to Hale­
Bopp on tomorrow! 1f you hear any­
thing, send me your reports and
I'll post them on my web si te, The
Martian Archives. 1f you have Internet
access (and you should!) , you can
keep an eye on this site to see what oth­
ers are hearing. The URL is: http://
www.in focom.com/-thomill

Okay, so you built the Cosmic Crystal
Set, and Hale-Bopp came and went with
nary a sign of Extraterrestrial Biological
Entities. Now what?

Well, you might as well keep listen­
ing. Afte r all, there are countless mi­
crowave signals of all types within
reach of the amateur, and no doubt

FEED FOR DEEP PARABOLIC DISHES
FI D RATIOS FRO M 0.25 TO 0.35

t op VI EW

DISl't:RSAL

{ P':_- - -
o I
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Performs with consistent
reliability providing dimmer
controlled illumination for
late night DX'ing .

Includes shipping & Handling

Credit Card Customers can order by phone.

PH 81 0-231-9546 EXT 202 or
FAX 81 0-231-1631

• Bright, 5 Watt Halogen Bulb

• Dimmer Controlled

• 12" and 18" Lengths

• Slot for Color Filter

• 12 Voll Operation. AC or DC

• Mounting Accessory Options

Send to:
Littlite/CAE, Inc.
PO. Box 430
Hamburg. MI 48139·0430 USA

git:t:l'iie ®
the center of
the opening. I've
used this to feed - - - -­
dishes with FlO
ratios as small
as .25 with great
s uc c ess . T he
beamwidth will
vary somewhat
with the angle,
but 20 degrees
seems to work
pretty well . For
K-Band, a piece
of 14-gauge wire
will work for
the di spersal
pin ; make it
thicker at lower
frequencies.

All righ t, you Fig. 7. By trimming the open end of the waveguide as shown, short­
don 't have a focal-length surplus dishes can be easily fed

parabolic lying around, and building
one takes too long. Now what do we
do? 'Fig. 8 shows a simple alte rnative
that an yone can make with a yardstick
and a pocketkni fe . It's a "Giant Pyra­
midal Horn" antenna, and it can
be made from aluminum-foil-backed
Styrofoamtv, available in standard
(4· x 8·(00t) sheets at any lumberyard
or building supply store. In essence,
the hom has as much gain as a dish
of the same area, so the 12· inch by
I-t-inch horn shown might be the Afterword
equivalent to an IS-inch dish. There is
no reason, however, why it cannot be
made much larger: Just taper the open
end smoothly to whatever size wave­

----------------1 guide you are using. The foam can be
glued with wh ite carpe nter's glue
and rein forced with toothpi cks . T he
in side comers can be cove red with
aluminum tape .

o My check 0( money order is eoclosed. GIAI'T K-IJAI'D HOH:-1 AI'TE!\NA

12·

~1 '\ KE HOR~ fRO~1 '\WM l=' U~1 FOlL- C1...\1l STYROFO '\ ~1

!.E-- t 4~ ~

K-BAi"D " 'AH GUIDE

T ====r---- =~A:'~DI~OIODr. DETECTOR

Fig. 8. The giant pyramidal hom is more bulk)' than a parabolic reflector. but is far less
critical and easter to build.
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Every day more and
more hams are
enhancing their
enjoyment of ham
radio by adding
images to their
conversations.
Join the fun!
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TV

Absolute Value Systems
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(508} 250 0611
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CIRCLE 24S ON READER SERVICE CARD

Where's the Fun?
The 10 m~ter r~S1 had start~d. and I ~xpect~ the band
to opcll about t h~ lim~ I arrived at the motel. Rl~ and
gel ~II were in the trunk, ~axi..J was right b<:.i(le
ro1led up im; <.'!e the launcher pail. Room ...' ith a view.
Maxi takes off from the balccov .10pin_1I; down to a iree.
H IS tail slips un.kr the door. And I'm 59 ;n Japan. I f
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certain people wouldn't enjoy know­
ing that you are listening to them.
What better reason is there for listen­
ing? Also, you now have a very sensi­
tive field strength meter--connect a
diode across a two-meter dipole and it
should make a good sniffer for trans­
mitter hunts. Or, you could connect the
coil of an old relay to the input, mak­
ing a very sensitive magnetic field
monitor.

And if the E.T.s didn't send you
their greetings this time, who knows
what will show up tomorrow?

I welcome your comments ... send E­
mail to thomil@infocom.com. Should
you prefer to correspond via disgruntled
government employees, please include
an SASE.
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http://www.neosoft.comJ-cshramekJ
-Home page of Chuck Shramek, who
started all the controversy by imaging
the "companion."

http://www.strieber.com -Whitley
Strieber has devoted an area to late­
breaking comet news. Whitley first men­
tioned using amateur radio operators to
monitor Hale-Bopp.

http ://newproducts .j pl. nasa .gov I
comet! - NASA's "Hale-Bopp Home
Page." Keep in mind that this is from
the guys at Never Actually Say Any­
thing... and this is probably the slowest
web server in the universe .

http://www.infocom.com/-thomi ll
- "The Martian Archives"-This is
the author's home page. There is
an area devoted to the Hale-Bopp
monitoring project.

Inter net resources: the World Wide
Web

http ://ww w. s ts c i .e d u/ p ub info l
pictures.html - This is the home page
of the Hubble Space Telescope. There
are Hale-Bopp images here, but noth­
ing new has been posted since early
November.
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Number 18 on r- 'Hd~ct card

TVNCR Tuner Applications
The first ofa three-part series.

Hugh We lls W6WTU
141118th Street

Manhattan Beach CA 90266-4025

Fig.l , Typical COlllll!('/o r ronfigurction ,
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Within every TYNeR tuner is a local
oscillator which is intended 10 mix with
a received signal to produce an IF. The
oscillator o perates typically o n the high
side o f the received signal and is o ffset
in frequency by the value of the IF. Nor­
mally, the oscillator signal can be ac­
cessed and used as a signal source with
the support of tuning control and power.
Thus a signal ge nerator is born capable
of cove ring the band fro m 90 to 9 15
MHz.

S\\CCP generator

Sta nda rd d eviation signal sou rce

A sweep generator is used to sweep a
frequency across a resonant device or
circ uit with the objective o f observing
the pro file of the circuit' s response as a
function of freq ue ncy.

With the oscillator in a tuner be ing
used as a signal ge nerator, a sawtooth
voltage waveform is applied to the tun­
ing voltage line , causing the oscillator to
sweep across a band of freq uencies. The
freq uency spread is contro ll ed by the
amplitude o f the sawtooth, while the
sweep rate is controlled by the repeti tion
frequency o f the sawtooth.

Signal generator

When a signal is frequency modulated
with a sine wave aud io signal. the pro­
d uced carrier from the ge nerator will

47-63 M H z output is referred to as the
intermediate frequency (IF) of the tuner.
The tuner and receiver functions arc
contained within one box 10 provide a
complete wide band receiver.

.. FU~ CTION, '>,
~ .s v, - . 12 V MlXfR

• "", "" -""'"• BI. VHFLOW

r usc O·7V

• es suPER llANO

• vr ""'NOVOlTAGf 0 ·29 V

" au UHF BA"-O

to cellular phone and other business ap­
plications, some tuners may still ap ­
proach 900 Mil l.. There will be little
loss in tuner desirability due to the band
change. however.

The basic difference between the cfn­
verter and receiver applications da ds
with the receiver used following the
tuner. A co nverter is a stand-alone box
which outputs a single frequency (47-63
MHz) to a receiver where the rest o f the
receiver functions are supported. The

I

used after the tuner. Not all tuners are
alike, nor do they co ver exactly the same
band o f freq uencies, but they do provide
the capability of receiving a band o f fre­
q uencies ra nging from about 45 to 900
Mll z. This band of frequencies is the
typical frequency range covered by TV
chan nels 2 through 83. Although the up­
per three channels have been transferred

"Ifyou don't pial/ to save your
tuners for your projects, give

them to me-s-I 'll find a lise/or
them!"

L VHF, BS

These two projects are closely related
in that (he tuner performs the same fu nc­
tion for each, but a di fferent receiver is

Wideha nd frequency converter and
recei ver

W
ith the increased availability
of used TVN eR tuners, e lec­
tronic projects abound for the

ham experimenter. Numerous receiver
and test equi pment projects can be de­
veloped around TV/VCR tuners, whic h
are the RF front ends of TV receivers
and VCRs. Modem tuners are electroni ­
cally tuned. wh ich makes them mechani­
cally stable and rela tively easy to usc.
"Cable ready" tuners have a typical fre­
quency range from about -1-5 to 900
MH J:. which covers most of the desired
VHF and UHF spectrum.

A list of projects supported by TYNeR
tuners co uld be quite extensive . A few
o f them arc: wide band freq uency co n­
verter ; wideba nd rcccivcr; widcband
signal ge nerator; sweep generator; stan ­
dard deviation signal source; spectru m
analyzer: and tracking generator. Here 's
a little more insight into each project.

UHF
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A tracking generator utilizes the
sweep generator function and is used in
conjunction with the spectrum analyzer
to profile the frequency response of a
resonant circuit. In operation, the track­
ing generator operates precisely on the
received center frequency of the spec­
trum analyzer and remains in sync as it
is swept across any selected portion of
spectrum.

ID your tuner

but functions as a receiver. The output of
the spectrum analyzer is displayed on an
oscilloscope. Adjusting the sweep width
allows viewing of a selected portion of
frequency spectrum. One of the many
uses of the spectrum analyzer is to allow
the examination for purity of a transmit­
ted signal. If the transmitted signal
is "dirty," numerous spurious signals
will be observed within the transmitted
spectrum and centered on the signal.

Tracking generator

Buildin g a recei ver IS generally
a pretty complex project. but with
TVNeR tuners available from j unked
equipment, the complexity is cut to less
than half-making the building of a re­
ce iver feasi ble . Let me make you a

null in exact correlation with the amount
of frequency deviation. The audio signal
as modulation is applied to the luning
voltage line FMing the carrier. The
amount of deviation is controlled by the
amplitude of the sine wave modulation.
With the usc of a Bessel Function chart
or a carrier null equation. the carrier null
can be predicted for accurate frequen cy
deviation measurements or as a standard
deviated signal source .

A spectrum analyzer utilizes the
sweep function of the sweep generator.

Spectrum ana lyzer

VT BL BH BS BU

0 45 82 158 406

5 71 139 214 539

10 92 160 269 646

15 106 180 320 762

20 114 200 357 850

25 118 205 370 899

28 119 207 376 915

Ttlble 1. Typical f requencies vs . m i lage

table .
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proposmon: If you don't plan to save
your tuners for your projects, please give
them to me so that I can find a use for
them. I'll even test them for you, should
you desire.

The electronically-tuned TV/VCR
tuners cover a wide band of frequen­
cies, typicall y from 45·900 MHz, bro­
ken into 3-4 tuning bands depending
on whether the tuner is "cable ready."
This indicates that a super band is in­
eluded. If the tuner is marked , the band
indications will be BL (low VHF), BH
(high VHF), BS (super band), and BU
(UHF). Within the 45·900 MHz range
are four ham bands, aircraft (both
civilian and mili tary), public service,
hospitals, weather, taxicabs, phone
systems, all TV channels, and many
others.

To salvage a tuner from its resident
equipment, you should observe and
trans fer any pin markings o n the PC
board to the tuner to make pin iden­
tification easier. But even without
available markings, it is' reasonably
easy to identify the function of each
pin . The specific difference between
a TV and VCR tuner is the ou tput
(IF) frequency. For VCRs , the ou tput
is 63 MHz; for TV tuners, the output
is 47 MHz. But even with the fre­
quency difference, the tuners can be
used alternately if need be. The sup­
porting circuit des ign remains the
same regardless of the IF used by the
tuner.

It is best to test the tuner on the
workbench prior to bui lding it into a
project. The more you know about the
tuner, the easier it is to develop the
supporting circuitry. All electroni ­
catty-tuned tuners have pretty much
the same voltage requirements, which
are as follows: mixer/oscillator, 12V;
tuning, 0-28V; AGC, 0-7V; band selec­
tion, OV off and 12V enable; PLL, 5V;
and AFT, ±1V.

110< sm,9S Bull<,-Tttl«l 'JR V '><>1" """"', S' I'I"Y .<q>' J"'O'
~ "" ,.., "" ' ''''"'>J Ill< d oc. '" p.>w'" j'<>Ot lOOw IIF ..._ ItI
"" • moOOI. Coo"'" tiI",iI """"" <harp'. proI«U p'1<<1b II< ... l,d

,""lCO<', I'o" y . ..._ QkV, pomhlo . ~.Wy .~.

1W4110 SlUl l.loSl AntennasWest
(SOl)373-8425 SOO62 P"",o UT!l-l6O~

CIRCLE 338 on READER SER'.IICE CARD
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F (MHz) SERVICE

46 phone

49 phone I baby mo nito r

50 6 meter ham

88 FM BC

108 FM BC

116 a ircraft

136 aircraft

146 2 meter ham

150 public service I taxi

162 weathe r

222 1-1/4 ham

230 mil. aircraft

445 70cm ham

800 public service

886 phone

902 commercial/ ha m

Table 2. Frequency spectrum.

to maximum, and back again. If you hear
t a station, stop to record the tuning volt-

age value and the band control pin num-
I ber. If the station can be identified by a

service, then it should also be noted.
Critically adjust the AGC voltage for
maximum sensitivity upon hearing the
first station. Measure and record the
AGC voltage and leave it set for all
remammg tests. Repeat the tuning
procedure for each band control pin .

When checking the bands, use the
chart shown in Table 1 as a guide. For

0 the UHF band, the only signals heard on
the top of the band will be cell phone,

0 and the tuning voltage will be in the
- range of 20--28 volts.

From the band control and tuning
voltage information, a tuning voltage vs.
frequency chart can be developed in a

r manner similar to that shown in Table 1.
0 After the tuner has been tested and the
- voltage requirements noted, select and
f build a project around the tuner, Tune

the spectrum as shown in Table 2.
Again, if you aren't going to use the
tuner, give it to me.

Next time: frequency converter, mobile
powe~ &I



Number 2 1 on your Feedback card

Build a Colloidal Silver
Generator

Do-it-yourselfing has always been the heart ofhamdom.

Thomas M. Miller WA8YKN
314 S outh 9th Street
Richmond IN 47374

E-mai l: thomil @infocom.com

Fig, I . Schematic diagram of the Colloidal Sitvcr Generator. Regulator U1 provides a
constant 20 milliamps to the pure silver electrodes . The green LED indicates ulrrenf flow.

Photo A . The Cotloidat Silver Genera /or,
with pure silver electrodes, Pure silver
colloid, a natural antibiotic . ca ll be made for
the cosl ofdistilled water '

Fort unately, a lternatives to antibio tic
drugs do exist. and the most promising is
silver. Commonly used prior to 1938,
si lve r is a nat ural broad-spectrum antibi­
otic . In fact , while most antibiotic drugs
are effecti ve against a select fe w types of
bacteria , silver is kn own to ki ll over
650 differe nt d isease -causing bacteria,
and many viruses as well-yet s ilver is
complete ly non -toxic. Unlike antibiotic
drugs, the usc of si lve r does not produce
resistant strains of bacte ria.

Like other metals, pure silver is gener­
ally found in the crystalline state. The
body, however, cannot utilize crystalli ne
metals; they must fi rst be transformed into
the colloidal state. A colloid consists of ex­
tremely tiny particles of a substance, sus­
pended (not di ssolved) in pure water. Each
particle contains only about 15 atoms, and
is hundreds of times smaller than a red
blood cell. Colloidal silver can be easily
absorbed and utilized by the body to fi ght
bacterial and viral infections. Some doc­
tors believe that silver is necessary for
proper operation of the immune system.
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Don't despair!
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that organism can produce over 16 mil­
lion o ffspring within 24 hours, and each
of these will inherit the ability to resist
that drug .

In the lat e 1970s, new stra ins of di s­
ease-causing organ isms began to emerge
that were resistant 10 antibiotic drugs.
Researchers have tried to counter by de­
veloping new and e ven more powerfu l

"Unlike antibiotic drugs, the
use of silver does not produce
resistant strains ofbacteria ,"

drugs, but it appears to he a losing battle.
More and more bacteria arc becoming
MDR (Multi-Drug Resistant), and new
drugs are becoming more diffi cult and ex­
pensive to produce. And, whi le a new drug
may take a decade to reach the pharmacy
shel f, bacte ria can mutate in hours.
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•Rl ; 250 oh ms f or 20 ««.
Hta n tl ard value 270 ohm s

will work.

T
he discovery o f an tibiot ics is
often considered the most impor­
tant break thro ug h in mo de rn

medicine. Beginning with the introduc­
t ion of penici llin in the early 1940s, one
disease afte r another fell to the constant
ons laught of new and more powerful
drugs . Armed with this powerful new ar­
senal. many doctors believed that the
end of all in fecti ous disease was within
their grasp.

Bact e ria , ho wever, a re di ffi cult to
co nquer. T he o ldes t li fe fo rm on the
planet, they have surv ived , a nd thrive ,
virtually every where o n Earth pre­
c ise ly because they are adaptive­
c apa b le o f c ha ngi ng the mse lves i n
response to a hosti le en viron me nt.

When bacte ria arc constan tly e xposed
to an tibiotics, they wi ll do what they do
best-adapt. If o nly a single bacterium
manages to survive an antib io tic attack ,

120VAC
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light bulb. and two electrodes made of
pure silver wire. The light bulb. wired in
series with one electrode. acted as a bal­
last resistor to limi t the current. Since
dist illed water does not conduct electric­
ity very well. a tiny amo unt o f pure salt
is added until the bulb produces a "dim
glow." Five minutes o f this will, accord­
ing to Dr. Beck. produce a high-q uality
co llo idal s ilver co nce ntration of 5 to 7
ppm (parts pe r millio n).

I built Dr. Heck 's circuit, and it did in­
deed prod uce co lloidal silver. The only
drawback I found was that the "dim glow"
of the bulb was a somewhat subjective in­
dication of current, which varied with the
conductivity of the water, the condition 01"
the batteries and the length of electrodes
immersed in the water. This made it diffl ­
cult In gel repealab le results. What was
needed was a circuit with fe wer variables.

With this in mind. I designed the cir­
cuit sho wn in Fig. 1. The circuit uses a
small 24~vo lt transformer, a bridge recti­
fier, and two electrol ytic capacitors 10

fonn a small Ac-operarcd power supply.
This supply pro vides 32 to 35 volts DC
to a 7805 regulator, which is connected
as a constant-current source. S ince
Dr. Bec k's c urrent indicator was a
-Hl-mi lf iamp bulb lit to halt-brilliance.
I selec ted the resistor R I to provide 20
milliamps. allowing the use of a stan­
dard Ligh t-Emitting Diode (LED) as an
ind ication o f proper operation.

T his is a very simple and non-critical
circuit, and could easily he wired point­
to-point on a small piece of pcrfbonrd.
However. to make the circuit as easy to
build as possible. a circuit board pattern
and pans layout is shown in Fig. 2. I
mounted the completed ci rcuit in a small

,----- .

Fig , .I. Schematic diagram of the light meter used 10 chect: sit ­
ver concentration. The circuit measures scattered laser light.
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" ...Sil ver colloid solution may he the
most use ful healt h enhancement tool in
your environment." - Boh Beck

A fe w months ago, a reader sent me a

paper written by Physicist Bob Beck . In
this pape r, Dr. Beck described his circuit
for making collo idal silver, which con­
sisted of three 9-\'01t batteries connected
to provide 27 volts, a 28-\'011 4O-milliamp

Tbe one drawback to
th is a maz ing s ubsta nce
is the cost. Colloidal silver
is available in most health fCXJd stores as
well as by mail, bu t the average cost is
between $5 and $1 0 per ounce! This
high cost prohibits most o f the applica­
tions we've mentio ned. since it would
cost $ 100 to fill an average spray bottle .
Also, test s have shown that the quality
and puri ty o f the colloida l s ilver o n the
market varies widely, and irs hard to te ll
exactly what you' re geuing.

The ans....'cr 10 these problcms is to do
what hams do nest-make it yoursel f!
The circuit requ ired to generate a silve r
co lloid is s imp le, and once built, will
make hundreds of gallons for virtua lly
the cost of the water.

SILVER ELU-rRo DE~ r SIL\'ER l'I.ECTIlOil t.

~~~CR[E~

I.F.D

@ '996 T MilleT
CDU.OIlMJ. SlI.nR

r;nwAl.roR

COlJ..OlDAl SIL\ ER GE'lFR... TUN
----- - - - - - - - - --'

Fig. 3. !otakinx silver colloid is easy: IHe a X1aH measuring Clip and f6 fJII/ICf'Ji (If distilled
water. Let the gt'llerator run for 5 to 7 minutes,
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A dail y tab lespoon of colloidal silver
can be taken orally, eithe r alone or
mixed wit h water or j uice. lt can he ab­
sorbed directly by sim p ly holding a
small amou nt in the mouth for a minute
or two. II also promotes healing and pre­
vents infec ti on when used externally on
cuts, scrapes and rushes. Collo idal silver
can he sprayed o n kitchen cou rucrtops.
added 10 laundry and bath water. used to
steri lize canning jars and lids, and even
added III your pet's water di sh to preve nt
bacterial growth.

It couldn 't be easier...

Fig . 2. Printed circuit board pattern (/oil sides and component tavout, Boards
lire available from FAR Circuits,

Before 1938. colloidal silver was
manufactured by a mCI...hanical me thod ;
the s ilver was actually crushed and
ground to line particles. Unfortunately,
it is nearly impossible 10 grind a sub­
stance to the size of atoms. so this
me thod produced OJ very poor-quali ty
colloid. Today. colloidal silver is pro­
duced by an electr ic process that results
in extremely fine particles. Since these
panicles carry an elec tric charge. they
repel o ne anot her and remain suspended
in an e lectr ic field . T his helps prevent
the silver particles fro m sett ling to the
bot tom .
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CIRCLE 258 ON READER SERVICE CARD
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NINE-BAND HF
ANTENNAS 100 W

NO MAST REQUIRED

ALMOST UNSEEN PLACED
ON TOP OF ROOF TILES

EMDR 1 28 tt $369 inCl. Ainnail
tor single story home

EMDR 2 50 tI $399 incl. Airmail
tor taller residence

CIRCLE 241 ON READER SERVICE CARD
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SMALLESTWIDEBAND LOOP
EVER DESIGNED FOR 9 BANDS
CFL 2 diam. 21/2 tI $499 Inc!. Alnnall

tor car, mobile home, or balcony

For data or orders FAX early any day
+ 44 1 224 316 004 (MastercardNlsa)

HATELY ANTENNA
TECHNOLOGY GM3HAT

1 Kenfield Place, Aberdeen AB15 7UW
Scotland, UK

BIDELECTRIFIER
PLANT GROWTH STIM ULATOR
NOW AVAILABLE IN KIT FORM'

• COM PACT SIZE. 2 4" X 3 8" X 1"'

• ADJUSTABLE OUTPUT UP TO 30

VOLTS

• 3 16 STAINLESS STEEL ELECTRODES

• KIT INCLUDES ALL ELECTRONIC

COMPONENTS, ASSEMBLY

INSTRUCTIONS AND PLASTIC

ENCLOSURE. BATTERY NOT

INCLUDED.

- FOR MORE INFORMATION -

SEND SASE TO:

SEAGON COMPANY

5 541 OAKVILLE CENTER

SUITE 2 15

ST LOUIS, MO 6 31 29-3 5 54

"E very mineral that exists is
dissolved in the sea, and

therefore is also present in
sea salt."

hookup wire to one end
of each electrode. Clean
each solder joint with
nux solvent and coat the
so lde r with a drop of
clear urethane varnish or
nail polish . Slip a l -inch
long piece of shrink tub­
ing over each wire and
push it down to cover the
solder joint. Use a heal
gun to shrink the tubing
over the connection.

Using needle-nose pli­
ers, bend the upper por­

tion of each electrode, just below the
solder joint, in a "U" shape about one­
half-inch wide. When the electrodes are
hooked over the side of the glass, about
three inches of silver wire should extend
down into the water. Note that the shrink
tubing and solder joint MUST NOT be
submerged! You do not, after all, want to
make "colloidal lead" or "colloidal tin."
Strip the ends of the electrode cables and
connect them to the Colloidal Silver
Generator.

You will need some distilled water
and also some non-iodized salt. Don't
use iodized salt, as the iodine could
make unwanted chemical compounds.
Also, some brands of salt usc aluminum
silicate as a desiccant, and while it's not
likely that this could be harmful in such
tiny amounts, I checked the labels until I
found one that uses sodium silicate
instead of aluminum.

Some people have suggested using
"sea salt" as an alternative to table
salt. Sea salt is the residue left behind
when seawater is evaporated away.
Not only iodine, but every mineral that
exists is dissolved in the sea, and
therefore is also present in sea salt. In
fact , sea salt is sometimes used in
place of tabl e salt as a trace-mineral
supp lement. Use only pure , plain,
non- iodized sal t.

Colloidal silver should be made and
stored in a glass container. Plastic can
hold a static electric charge which will
cause the silver particles to collect on the
sides. I use a If-ounce glass measuring
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Photo B . Inside the colloidal silver xenerator. The LED is
mounted on the back of the circuit board and extends
through the front panel ,

plastic project box with the AC switch
and pilot lamp on the left side of the
panel. I put the LED and a pair of binder
posts to connect the electrodes on the
right. The completed Colloidal Silver
Generator is shown in Photo A.

The most critical component of this
project is the electrodes. They MUST be
made of .999 fine silver. DO NOT under
any circumstances use "sterling" or any
other silver alloy, as the metals used can
be toxic in even very small amounts.

Cut two pieces of #12 rou nd fine sil­
ver wire, each 4 inches long. Solder a
24-inch piece of flexible insulated

Fig. 5. Circuit board pattern (foil side) and
parts layout for the light meter. The solar
cell is very fragile , so handle with care.
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Fig. 6. Method jor checking silver concen-
tration , The solar cell comes packaged in a
plastic "bubble pack " which makes a perfect
sample tray.

cup. Hook an electrode over each side of
the rim, and fil l the cup with distilled
water. The e lectrodes should extend
down into the water, but remember that
the solder joint must be above the water
line . The proper setup is shown in Fig, 3.

When you first turn on the Colloidal
Silver Generator, the pilot lamp will
glow. The green LED may glow very
faintly, or not at all, depending on the
conductivity of the water. Add a tiny
amount of sail, just a few gra ins at a
time, and stir gently with a plas tic
spoon. Add just enough to make the

green LED glow to normal brightness. If
you look closely at the posi tive elec­
trode , you will see a wispy cloud of sil­
ver particles coming off into the water
like faint white smoke. After fi ve min­
utes, tum off the Collo idal Silver Gen­
erator, remove the electrodes from the
cup, and gently stir the colloidal silver
with a plastic spoon. Silver is sensitive
10 light, so keep the colloidal silver in a
dark brown glass bottle and store it in a
cool, dark place. Always shake the bottle
before using your colloidal silver.

After each usc, the electrodes must be
polished slightly to remove the oxide
and scale. Usc a small piece of fine syn­
thetic scouring pad , such as Scotch­
Britew. and gently polish them until
they are clean. Avoid over-polishing,
since you don't want to wear away the
silver.

Testing the concentration

After making a bottle of co llo ida l
silver, I reali zed that I had no way to
de termine exactly how much si l­
ver was in suspension. Colloids are

Photo C, Since the radiu s of the si lver ion
is less than 2 angstro ms, f ar too small to
see, silver concentra tion is checked with a
d iode laser a nd a light meter to measure
the scattered light. Five to ten parts per
million (PPM) is id ea l.

measured in parts per million (ppm),
and the concentration of most corn­
mercia l colloidal silver is in the 5 to 10
ppm range . With a constant current
reg ulator and a measured amount of
di stilled water, the only remaining
variable is time: How long does it
take to make a 5 ppm concentration of
colloida l silver?
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ELECTRON ics Eugene, Oregon 97402 $99. 0
http://www. motron.com

Controlyourhome
from yourradio!

The Auro-KAII~ AK- 16
DTMF Controller Board
features 16 relay dr iver
output s and DTMF to X-l0
house control capability!
Using your radio keypad , you can control either the relay
out puts, X- l0 modules, or both! X- l0 operation requires t he
PL-513 Power Line Interface ($20) . The AI(- 16 mates readily
with our RB-8/l ($99) or RB-16/l ($14 9 ) relay boards. The
0 -12 digit security code is user programable us ing your DTMF
keypad. Additional feat ures include re programable ON ID and
several modes of operat ion, including two with ON response
tones. Printed circuit board, assembled and t ested.
Y i<;A. M A<;TERC ARd, A MERiCAN EXp RlSS, D i'iCOVl R CARd

COD ON CI\SH OR MON[Y ORdER bASis ONly

S/H, 58 USA; $ 11 CANAdA; 516 FORE iGN . COD, $5
Price and Specificationsare subject to change without notic

Se Habla Esponal, Pido par Don Moser.

Orders: (800) 338-9058
Info: (541) 687-2118 Fax: (541) 687-2492

12
YEARS

01' SERVICE

1985 - 1991

Examples
Include :

T he PRIMER gOH5 Based Micrnpr< l(; e" " r
Training and Control System shows you how
to program by example. Examples &
exercises in the Sclf Instruction manual
take you from writing simple programs
to controlling motors. SIan out in
Machine language. then move un to
Assemble r, & then continue on with
optionalC, Ba, ic. Ilr FurthCumpih:rs.
This trainer can be used stand alone via
the keypad and display or connected to a PC
with the optional upgrade ($49.95 ). The Upgrade includes: an RS232 serial
port & cable. 32K of battery backed RAM. & Asse mbler/Terminal software.

• Measuring Temperature
• Using a Photoc ell to Detect Light Levels
• Making a Waveform Generator
• Constructing a Capacitance Meter
• ~101Or Speed Control Using Back E~F

• Interfacing and Contro lling Stepper Motors
• Scanning Keypads and Writing to LCDfLED Displays
• Bus Inte rfacing an g255 PPt (new)
• Using the Primer as an EPROM Programmer

The PRIMER is only $ 119.95 in kit form , The PRIMER Assembled & Tested
is $1 69.95. Please add $5.00 for shipping with in the Ll.S. Picture shown with
upgr"de oplion and optional heavy -duty keypad ($29.95) installed.

CIi14C.inc.~
11 EMAC WAY, CARBONDALE, IL 62901
618·529-4525 Fax 457·0110 BBS 529-5708
World Wide Web: hUp:llwww.emacinc.com

CtRCLE 142 ON READER SERVtCE CAHl,I
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Dr. Beck's article recommended using a
small laser pointer to check the s ilver con­
centration. These pointers use a laser diode
to produce a visible red beam. I ordered a
laser diode module and mounted it, along
with two 1.5 volt "N" cells and a switch, in
a small plastic box.

The laser beam, shining through a
sample ofdistilled water, is invisible when
viewed from the side. However, when the
laser is directed through colloidal silver, it
makes a softly glowing red beam due to
the tiny silver particles scattering the light.
The intensity of the glow is proportional to
the concentration of silver---the more par­
ticles there are in suspension, the more
photons will be scattered. Simply looking
at the glow, however, does not give an ac­
curate measurement. I needed a way to
actually measure the scattered light.

RadkrShackt sells a small silicon solar
cell (part number 276-124). I bought one
of these cells, and carefully cut the plastic
bubble-pack frum the solar cell package­
the clear plastic bubble is just the right size
to make a small transparent sample tray, I
built a small amplifier to drive a meter and
attached it to the solar cell. By placing the
clear plastic sample tray on top of the solar
cell and directing the laser beam through
the sample, 1 could directly measure the
scattered light. Of course, the solar cell
was also sensitive to normal room light, so
my first experiments were done in the
dark. I set up the sample and shut off the
lights before turning on the amplifier.
Later, I made a small cardboard box which
I could place over the sample under test.

I first tested a sample of colloidal silver
and adjusted the meter zero pot until the
meter read full scale. Then I mixed a
sample diluted 50% with distilled water­
the meter read half scale! A sample of dis­
tilled water read nearly zero, with only a
tiny amount of reflected light caused by
the sides of the sample tray.

This method worked, but it provided
only a relative reading. To calibrate it, I
filled the sample tray with a commercial 5
ppm colloidal silver purchased at a local
health food store. I adju sted the meter zero
to read "5" on a 0 -15 scale, then tested a
sample which I had made by running the
Colloidal Silver Generator for exactly 10
minutes. This sample registered nearly
"1(1' on the meter, double the concentration
of the commercial product.

It was clear to me that running the Col­
loidal Silver Generator in 16 ounces
of water for five to seven minutes will

produce an ideal concentration of silver.
Therefore, if your only interest is in mak­
ing your own colloid, it 's not necessary to
build the light meter. I have included the
circuit here for those who wish to cxperiment
with the laser backscatter phenomenon.

Fig. 4 shows the schematic diagram of
the meter amplifier, while the circuit board
pattern and layout is shown in Fig. S.
There is nothing critical about the circuit,
but note that the solar cell is extremely
fragile, and you must carefully solder wire
leads to each side. Use only small, flexible
wire to avoid placing any stress on the so­
lar cell. I used a piece of tiny two-conduc­
tor wire from an old earphone. Fig, 6
shows the method used to measure the
laser backscatter.

I would enjoy hearing from readers
about their experiences with colloidal sil­
ver. The easiest way is via the Internet: My
E-mail addressisthomil@infocom.com.
Also, information on this and many other
circuits is available on my Wcb page. If
you have access to the Web, the URL is:
hnp:/Iwww.infocom.coml-thomiV.

Letters sent via the U.S . Postal Service
will also (eventually) reach me. If you
write, please include an SASE.

Further reading:

"Colloidal Silver, What the Pharma­
ceutical Cartels Don't Want You to
Know," American Survival Guide ,
August 1996

"Silver, Our Mightiest Germ Fighter,"
Science Digest, March 1978

"C urrently Preferred Silver Colloid
Making Apparatus, Means and Meth­
ods," Robert C. Beck, August 1995

"A Few Unique Plus Traditional Uses
For Silver Colloid," Robert C. Beck,
August 1995
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NEW CATALOG
CALL TOLL FREE: UOO·JAN·XTAL

Quality Crystals
and Oscillators for:

CIRCLE 242 ON READER SERVICE CARD

..::::.. .., NO TUNERS

~
'"'':" ,,-"'~ NO RADIALS

:.0...'-' ~'" NO COMPROMISE
~~-<c,l' PRICES START AT $49.95
,,~~.. SEVEN EXCELlENT REVIEWS

c...'-' «'l'0 JUST DON'T HAPPEN BY CHANCE
IV....,.."> CALl US FOR A FREE CATALOGUE
"-,,,"" S.. " ,10'" I" 73. 001. 19U; 1J, Sopl. 1 91 ~; 73. llOl, h 19U
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ASK ABOUT OUR NEW ISOTRON 160C!== BILAL COMPANY (t
137 MANCHESTER DRIVE : ; ,
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Number 26 on your FeerJbar:k card

73 Review

Cable X-Perts' G5RV Multiband
Antenna Kit

What to do when you 're tired of making do,

Peter A. Bergman N0 BLX
35 17 Estate Dr. SW
Brainerd MN 56401

A ft er several years of using dipoles
strung from trees and whatever, I

decided to get more organized and try
something di ffe rent. House wire and
lamp cord j ust weren't doing the job for
me.

I thought about j ust gett ing some
hard-drawn wire and using it to replace
my dipoles , hut I had worked a number
o f stations that were using G5RVs and
dec ided to give that a try.

While the G5RV look s li ke an OpC Il ­

line-fed dipole. it differs in a cou ple of
ways. A conventional dipo le is cui to a
half-wavelength on the lo west freq uency
of interest. However, a full-size G5RV is
cut to 3/2 waves at 14. 15 M Hz (102 fee t)
and uses 34 fe et o f open line as a match­
ing section. This provides a pretty close
match to fccdlincs with impedances of
anything from 50 to 80 ohms, ei ther
twinlead or coaxial cable. Since the whole
system will he brought to resonance with a

tuner anyway, the standing waves on the
fccdli nc won' t manor too much.

While the 34 fee t of laddcrline func­
tion s as a matching transformer on 20
meters, on the rest of the bands it func­
tion s as a " make-up" section to accom­
modate that portio n of the standing wave
(voltage and current components) which
cannot be handled on the Ilauop.

Since there arc no ferri te heads or traps
involved. the G5RV tends to be very effi ­
cient. On 80 meters the pattern loo ks like a
typical dipole. On 40 and 30 the pattern is
similar to that of two half-waves fed in
phase. On 14, 18, 21, 24 and 28 MHz the
pattern is that of a long-wire antenna.

The full-sized G5RV can also he used
on the 160- meter band by shorti ng the
feedline and bringi ng the antenna to
resonance with a series-connec ted ca­
paci tive-inductive tu ner. The tuner, of
course, must he con nected to a good
eart h ground or counterpoise wire.

If space is limited, the flat top and
matching sec tio n ca n both be shortened
by half, which will prod uce an efficient
antenna for seven thro ugh 28 MHz. If
you want to use the half G5 RV on 160
and 80 meters, the above tuner and
shorting arrange ment will have 10 be
made. In this case the G5RV will per­
form more like a lop-loaded vertical hut
sho uld still provide good performance.

Since it probably won' t be pract ical to
connect the transmitter directly to the
matchi ng sec tion, so me kind of feedli ne
will be necessary. According to what
I've read, almost any line-s-coax or par­
alle l- with an impedance of 50 to 80
o hms will work. Try to keep the fccdlinc
under 70 feet in length. The use of a
balu n is not reco mmended.

After thinking about it for a while and
check ing the j unk box-where I found
mostly j unk- I decided to order the
G5RV kit from Cable X-Perts .

•
• •
"­

<

Photo A. Cobtc X-PUtI' G5RV multihcmd anrelllw kit,

26 73 Amateur Radio Today • April 1997

T his is a kit?

The hefty box arrived in a very few
days, which was gratifying. TIle contents
(Photo A) included 104 feel of ta-gaugc
7/22 hard-drawn copper wire, 35 feet of
450-ohm ladderline, two end insulators, a
center insulator and a 450-ohm laddcrline­
to-coax adapter. Also included was a de­
tailed set o f instructions and a reprint of an
article by Louis Varney G5RV himself.
The article explains the theory of operation
of the antenna and adds some detail on the
proper install ation.

Call ing this a kit is a bit of a stretch,
since the whole assembly job can be
done on the kitchen table in j ust a few
min utes. There are only Four so lder con­
nections to make, but you will defi nitely
want to usc a gun for this job. Especially
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An 8088 Clock

Recycle! Lisa Davis
2830 W. Kent Drive
Chandler AZ 85224

Evert Fruitman W7RXV
2808 West Rancho Drive
Phoenix AZ 85017-2646

Now a system Ihat runs slower than 100
MHz seems outdated. As the 8088 gave
way to the faster S02Sh, and Ihe '286 gave
way to the '3R6 10 the '4S6 and finally (for
now, that is) the Pentium 1M , the older pro­
cessor hoards found thei r way to the scrap
heap more and more frequently. Here is a
modification for one of those old hoards
thai could put it back on your desktop, or
even on your wall.

'l'he modillcation

As the photo shows. this modification uses
an external clock. However. do not panic­
you can tinct this critical component at a
ho bby/craft store. Although the original plans
call for an SOSS motherboard. any other
board about the same size will give equally
pleasing results. Simply look for a clock
suited to the dimensions of your partic ular
board. While at the store. you may want to
consider the possibility of Ii-•irning your fi n­
ished system. It should take less thanan hour
to make the improvements to the 8088 board.

Start the modification by locating the
center of the board. With a small electric
drill and a high-speed bit, drill the mount­
ing hole indicated in the instructions that
come with the clock. Next, mount the
clock, attach the hands and the numbers,
then install the battery and set the clock to
the correct time of day Finally, locatea suit­
able spot on your desk or wall and set it in its
newfound place of honor. This simple. rela­
tively inexpensive modific ation gets some of
those old boards out of thc scrap pile by mak­
ing an upgraded R088 board into a system
suitable for use on your desk or wall. In our
case, the clock made a nice gift for Sl )JTK'One
who works with computer hardwareand soft­
ware all day and found the clock a delightful
addition to his office wall. fa
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Upgrade

Y
OU would probably he hard
pressed to fi nd a man-made
computer older than the abacus.

The masters of this somewhat primitive
machine co uld do calculations with
great dexterity and surprising speed. To­
day, you are more likely to find one in a
curio shop than in a business or a scien­
tific laboratory.

Once the early computer developers got
past the beads and wires of the abacus. they
tried many different things for the switching
and the storage elements. Relays. vacuum
tubes, and transistors all served the purpose.
Eventually, engineers combined fIIany utm­
sistors into one package, making the now
common integrated circuit. This gave a sav­
ing in space. a notable increase in speedand a
monumental increase in complexity.

At fi rst, those who had to do many com­
plex computations found the accuracy of
these mechanical computers somewhat of a
delight. But when programmers found that
the machine could do calculations much
faster than people, as well as more accurately
(most of the time), speed soon became the
primary goal.

Just a short time ago. a dual-speed 4/6
MHz system wax considered state of the art.

Photo A. Front l'ie w of/he xnX8 dock .

How docs it work?

on jobs where a lot of material is in­
volved, I prefer to do my solde ring in­
doors or at least out of the wind. It can
he difficult enough to get a joint hot
enough for the solder to fl ow properly
when you have S5 feet of copper wire
suck ing heat away without having the
wi nd cooling it. too. 1 have even been
known to drag the end of an antenna into
the car j ust 10 get out of the wind.

Installing the antenna should be pretty
straightforward . Make sure you unroll
the wire and the ladderline. Don ' t just
pull it off the roll sideways like line
coming off a spinning reel. If you unroll
it there wi ll be less risk of getting kinks
in it and the wire should hang straighter.

The G5 RV can be installed as an in­
verted vee. hut the angle is supposed to
exceed 120 degrees. It's best to think of
it as a flattop. The laddcrlinc should
hang in the clear as much as possible,
and at least the top twen ty feet of it
should hang vertically . Naturally, it 's
best if the antenna is mounted high enough
that the entire matching section is vertical
and the connection to the feedlinc is sus­
ponded above the snow (in my case it re­
quires a center support about 40 feet
high-so much for global warmi ng).

Some users who have been able to
hang the an tenna above 35 feet with
the matc hing sec tion in the clear have
reported VSWRs of two or less
throughout most of the HF ham hands .
My situation is not nearly so ideal. but
it requ ires very little tweakin g with the
tuner to ac hieve unity SWR anyplace I
want it.

I sometimes work QRP and never use
more than 80 or 90 watts; as far as cffi­
ciency is concerned. the G5RV is a vast
improvement over what I'd been using. I
am gett ing close r to the ideal of "hear
them and work them."

Whether you' re an old hand at all this,
or a newcomer looking for your fi rst HF
antenna. give the G5RV some consider­
arion. Or, if you have some other antenna
design in mind and are looking fo r quality
materials. take a look at the Cable X-Perts
catalog. I think you' ll be pleased. For fur­
ther information, contact Cable X-Perts,
416 Viens Dr., Wheeling II. hlX}90; to or­
der ($25 pl us $6.50 s&h) call (800) 828­
3340; for technical information call (M7)
520-3003; ~AX (147) 520-3444. I'il



• AMATEUR RADIO BArTERYPACKS
• REPlACEMENT RECHARGEABLE INSERTS
• LAPTOP COMPUTER BATTERIES
• CAMCORDE:R BATTERY PACKS
• CELLULAR PHONE SA TTERY PACKS
• SEALED LEAD-ACID BATTERIES
• o.E.M. & CUSTOM ASSEM8L Y PACKS
• AUTHORIZED SANYO NiCd DISTRIBUTOR

The California Phased
Array

Mr. NiCd -s.u. Yost & Co.
nn-DrarviewRd. MIddleton, WIS 3 S 6 2

Phone l6011131-3443/ f31 16011 131·10n
DEALER INQUIRIES INVITED
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Easy to build. easy to use- and even easier on the billfold!

Dave Evison W7DE
153 Park Avenue

Palo Aho CA 94306

.....-~-
o.la" G)

two-element broadside or endfire array
(and a "Cali fornia" Phased Array be­
cause of the palm trees). Usi ng half­
wave d ipoles eliminated the need for a
radi al system, ensured the smallest pos­
sible foo tprint, and elevated the
feedpcints greater than 1/4 wave above
earth ground (see Fig. 1).

The dimensions for the dipoles and
phasing lines were calculated from the
standard antenna formulas at 14.2 MHz.,
and they are specified in Fig. 2_ AI·
though the orig inal California Phased

.~

T._,""

r...,

The antenna is actu-
ally a pair o f half- Delall [)

wave wire d ipoles.
vertically oriented. and O.la" (!)
fed in phase or 1800

out of phase-hence a Fig. 1. See why it's a "California" phased array?

Say " abracadabra"

I
f you 're interested in a compact,
small-footprint wire antenna for 20
meters that has an honest 3 dB gain,

is electronically rotatable, requires no
tuner, and can be built for less than $25,
read o n-because that describes the
California Phased Array,

The design co nstraints for the o riginal
California Phased Array were my very
thin billfold. small city lot. TenTec Scout
(SOW), and a couple of palm trees, Since
the palm trees are about 50 feet tall and
spaced about 40 feet apart. I figured I
had a couple of envi- , - - --- --- - - - --- ---- - ---,
ron me nta l ly-cor re ct
towers. The immediate
response was to simply
stretch a dipole be­
tween my "organic
supports:' This I did,
and though it worked
admirably, I pined for
somethi ng with gain
and directivity. The
technical requiremen ts
began to fonn in my
mind: No rad ials, feed­
point at least 1/4 wave
off the ground, and
gain of 3 dB. From
these points, the Cali­
fornia Phased Array
was conjured.

Wor ld's best ham
weather station*

-only $379
Uthers from $179
Sew l\-lodeI2000:
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Ca ll or write lor Iree brochures,
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1 30~_7047 Our;, Ave.. Ocean. I\J 07712
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SPONSORED BY THE DAYTON AMATEUR RADIO AS SO C IATION, INC .

TICKET DEADLINES
• Advanced registration orders must be postmarked no later

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

• Ticket requests that are received AFTER the deadline will be
processed and HELD for pick-up at the Hamvention Office at
the Conference Center entrance beginning Thursday, May
15818:00 a.m.

EXHIBIT SPACE
See our Web site for more information.

• Inside Exhibit Booths
For an application, please Fax (937) 376-4648 or
e-man toexhibits@hamvention,org

• Outdoor Flea Mart<et Space
For an application, please Fax (937) 253-1 289
or E-mail to fleamkl@hamvention.org
Flea market spaces are sold IN ADVANCE
ONLY. No spaces sold at gate!

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

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

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

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

E-Mail: info@hamvention.org

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

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

PHONE: (937) 276-6930. Chai rman
Voice Mail box numbers are available via
FAXMail or the Web.

General Chairman : Dick Miller, N8CBU
Ass!. General Chairman: Jim Graver, KB8PSO

----------------------------------------------------------------------------------- -----------------------------------
ADVANCE REGISTRATION

=: ilii " " " " " , I I I Io 0

Quantity
Admission _......... ..... .... @513.00' = $ - --
(valid all 3 days)
Grand Banquet @ $25.00' · = $ - - -
Alternate Activities
Saturday luncheon @$10.00 =S ---
Sunday l uncheon @ $10.00 = S ---
Credit Card Service Charge. @ $l .25/ticket = $ ---
• $15.00 at door ··S30.OO et door, if available Total $ _

Month Year
Expiration Date: L~.L~__Call

FOR CHECK ORDERS:
Make checks payable to: Dayton HAMVENTION
Enclose the amount indicated in U.S. dollars and type or print
your name and address clearty. A $25 service charge will be
assessed on all returned checks. Do not send credit card orders
to this address!

Mail to: Dayton Hamvention Box 1446, Dayton. OH 45401-1446

FOR CREDIT CARD ORDERS:
Add $1.25/ticket service charge FAX to (937) 276-4633 or mail
to: Dayton Hara Arena - 1001 Shiloh Springs Rd. · Dayton , OH
4541 5. Do not send checks to this address!

Name
Address

_ ______ _':P~LEASE PRINTI THIS IS YOUR RETURN LABEl.

City

Daytime Phone ( )

State Zip

Evening Phone ( ) ham:vention"



... 18' 6" - ,

18' 6' ,..

_ "t'

assembled 10 a small metal enclosure.
The shield of the coax feedline is used
for the DC return when energizmg the
relay coil.

The initial checkout of the antenna
was performed on the broadside con­
figuration . I measured each dipole in­
dividually and found it to be flat
across the band and about 47 ohms.
When I connected the phasing lines of
the antennas together, I fully expected
to see something around a 2 :1 SWR
(about 23 ohms); instead, I found vir­
tually no SWR and 47 ohms across the
entire 20-meter band. I even changed
the battery in the little MFJ SWR ana­
lyzer, and still got the same measure­
ments . Here 's why: If an array of two
ide ntical elements is fed in phase or
180 0 out of phase. both elements have
the same feedpoi nt impedance. With
these arrays. feeding the elements
through equal lengths of feed line (in
phase ) or lengths differing by 1800

. .
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Fig. 4. Remote control box /or electronic rotation.

Details for the relay assembly that
switches the additiona l half-wave
phasing line In and out (to rotate the
array electronically) are shown in Fig.
4. The relay and BNC connectors were

\
Keep feed point
high as possible

' 0,,"

Bungee Cord

<,

Melal Slake

Array was designed around the palm
trees as supports. and the dipoles are
separated by approximately 40 feet,
other available supports and spacings
can be util ized (H-plane patterns for
the California Phased Array, depend­
ing upon your final spacing, can be
found m The ARRL Antenna Book ).
Some alternate physical config urations
are illustrated in Fig. 3.

Fig. 2. Dimensions ofW7DE's U I Up .

Fig. 3. Alternate configurations.

• • •
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It's so simple

the signal from one
transmitting an ­
tenna is farther
away by one half­
wavelength and it
will arrive at the
receiving antenna
1800' later than the
c loser one. This
will put the signals
back in phase and
the sig nals wil l
add.

(out of phase) will lead to the correct
current and phase match. regardless of
the wha t the line length is.

The Cal ifornia Phased Array can de­
liver an honest 3 dB gai n. and here 's a
simple explanation of how it does (see
Fig. 5).

Fig. 5 . Gain and directivity,

-Broadsidc (in phase) phasing: Anten­
nas (A) and (B) are identical vertical di­
poles separated by one half-wavelength
and fed in phase. Receiving stations (C)
and (D) are equally distant from anten­
nas (A ) and (8). The signals from (A)
and (B) will. therefore. reach antennas
(C) and (D) at the same time. in phase.
and will add. However. receiving sta­
tions (E) and (F) will receive the radi ­
ated signals from antennas (A) and (8 )

I80G out of phase because the signal
from the transmitting antenna that is far­
ther away by one hal f-wavelength will
arrive at the receiving antenna 1800' out
of phase. subtract and cancel out.

-Endfire (l80G out of phase) phasing:
The antennas are the same as above, but
this time antennas (A) and (B) are fed
1800 out of phase . In this case. since te­
ceiving stations (C) and (D) arc equally
distant from antennas (A) and (8 ), the
signals will reach antennas (C) and (D)
at the same time. but since the rad iated
signals are 1800 out of phase . they will
subtract and cancel out. However. in the
case of receiving stations (E) and (F),
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Kindergarten, a Two-Wheeler,
and a Ham License

It 's fi lii, and rery handy. to hare more than one amateur radio operator ill the family.

Peter A. Bergman NOBLX and
Chandra E. Bergman KBOYXB

351 7 Estate Dr. SW
Brainerd MN 56401

M
y middle daughter Chandra.
alkfa "Sbonv,' has been want­
ing to be able 10 talk to me on

the radio since she was two years old.
Around Christmas 1995, after her sixth
birthday, she said that she wanted 10 gel
her radio license so she could talk on the
radio. That was an entirely different
mauer. She had been along and helped a
bit during various public serv ice activi­
ties, so she knew there is more to ham
radio Ihan being able 10 talk 10 people
while they drive around. She had also
expressed an interest in H~ QRP. "Work
the world on a watt:' she says.

For those of you who arc new to allthis,
gelling an amateur radio license docs re­
quire that the applicant pass some tests .
Each ofthe six licen se levels carries with it
a different level of privileges. AI this lime
the no-code Technician license seems 10 he
the entry point of choke 10 ham radio.

The Federal Communications Conuuis­
sion sets the standards and spec ifics what
must be covered in the various tests. Fortu­
nately, the FCC publishes a pool of test
questions and answers from which the ac­
tual tCSI.<; m ust be compiled, so there is no
doubt about what must he studied for each
class of license. Study guides contain ing
the complete pool for the desired class are
available from several sources.

I told Chandra that I would have to order
a special book for her to study and that she
would have to study every day. Then I
waited a few days and she asked again.
and again a few days after that. At thai
point it seemed she was still serious so I
ordered Ansel's Ridill8 the AinHlres with
Alpha and ZIIIII . I chose that particular
study guide because about halfof the bock
is cartoons and illustrations which I hoped
would help hold a young person's interest.
32 73 Amateur Radio Today • April 1997

At least once a day I heard. " Dad, is the
special book here yet"!' fort unately, the
book arrived on January 9th. less than a
week after it was ordered.

Since a completion certificate is pro..
vidcd for those elements passed at each
test session and since the certificate is
good for a full year, we decided on a
simple strategy. We tackled one clement at
a lime. There arc tales ofpeople walking in
oil" the street and walking out wi th General
class license, hut I thought that would be a
bit much for a six-year-old.

Chandra did pretty well in her studies.
Sometimes it was hard to "stay on task"
hut we managed 10 have a study session al­
most every day. usually between supper
and bcdtirnc when we would normally
have story time. Sometimes we had story
time. too. Despite the fact thai Chandra
was only in kindergarten there were many,
many distractions. One day she brought
home the "Teddy" hag from school. Teddy
had to he clothed appropri ately, fed at
regular times and a log book kept so she
could tell the class how Teddy's visit to our
home went. Teddy joined us for our study
session that night.

I asked Shorty once if she had tried tell­
ing her scboolnuues about ham radio and
her studies. She said thai she had hut.
"Dad, it lakes an hour to explain it!"

Our original target date for her first test
was the Fergus Falls harntest on April
20th. But when she heard that I was going
to the Fargo (North Dakota) bamfcst on
March 9th. she wanted to go along so she
could try the test. Fortunately we had a
friend along who could be the reader Ire­
sponsible adult) with her in the test rnom.1
did not want to be there because I wes too
deeply involved and I had a booth at the
hamfest. I was afraid that I'd get both of us

Photo A. Chandra Bergman KB(i}YXlJ , axe
6. passed her Novice written test-ami
learned III ride (J twa-wheeler.

thrown (lui by pr ompting her. Besides, the
YEs wouldn'tlet me.

During the test I was as nervous as a
long-tailed cat in a ((XJm full of rocking
chairs-c-but somehow I managed to keep
my mind more or less on the booth.

No. she didn't make it. She got 20130
and needed 22130 to pass. But she came
out of the e xperience determined 10 do bet­
ter at Fergus Falls. Some oftbc things. Dad
had insisted she'd have to know actually
showed up on the test. She got more seri­
ous at study time. Well. sort of To help her
wi th some of the facts she had to lcam­
like frequency assignme nts-e-we made
little signs which we hung in various
places around the b ousc-c-rbc refrigerator
door wux our fa .. ori te spot.

Tbc weeks between the Fargo hamfesr
on March 9th and the Fergus Fall s (Minne­
sota) hamfest on April 20th see med to go
by awfully fast. All of a sudden it was -1-:00
am, April 20th. We were on our way to
Fergus falls. I thought about going 0\'1..'("
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The How-To GUIde r.r, "Skip" Arey

NEW tor 1997 WB2GHA
The ccmplete hands-on guide to the world of
radio ecmmualcaticn, including mediumwave,
shortwave, VHFIUHF scanning, and more!
This remarkable just-published book is the best
seanning and monitonng manual available!

"This complete how-to gtJlde should grace tbe shelf
of aoyone IQ the radio bobby:'
Ricluird D'Angtfo, CluIirmlln
AssocUUion o} North American Radio Clubs
"Skip covers It all, from DC to daylig,hl._
A comprehensive course on inten:epting and
documenting radio signals. ttigbly recommended!"
BiUChuk
"The most complete and useful book of monitoring
lorormadon available." Poul S ....earingen,
Pllblisher, DX News ~'lt:W

A 5dection of the i'J Jio
McGraw-HnJ Electronlce Book ClutJ

ISBN t·56866-tOl-O 344 pa~~ $19.95

ULTIIiATE SCANNER 240""'.,"....
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By the master of scanner mods, Ecilor of World scanning Rep«f
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ride . Nuts! Just two weeks between
hamfests and testing sessions.

No, she didn't quite make it that
time. either, but she just wouldn't
quit despite a number of events-in­
cluding a house fire-s-that would have
discouraged a lot of people.

Finally, on the 4th of November,
1996,Chandra passed Element 3A and
received her certificate. A few days
later we learned that she had received
cal1sign KB0YXB, and a few days
after that she actually received her li­
cense in the mail-surely a big im­
provement over the long wait many of
us have experienced in the past.

As I became more sanguine about
Shorty's prospects I realized I would
have to produce at least a two-meter
rig that she could usc. She was so con­
fident of my ability to provide some­
thing that all her pop-can money had
already been earmarked for a new bi­
cycle. So I dusted off an old crystal­
controlled rig that had been at the back
of the shelf for a few years. After re­
placing one crystal, cleaning, and re­
aligning, it looks like it should give
her good service. By the time this ar­
ticle is in the mail she should be set up L-,
with the old rig, a borrowed power supply,
and a flexi-j antenna at her mother's house.

In the meantime she has already used it
in a minor emergency. The phones went
out while she and her baby sister were here
so she was able to call me while I was driv­
ing aroundat my dayjob.Sherelayed thecor­
rect phone numbers to me and I was able to
make thecall to get the phone repaired.

So what does it take to get a new ham in
the family? An interested student, a willing
teacher, a time and a place to study, and
appropriate materials.

Was all the effort worthwhile? We think
so. And it sure is handy to have another
ham in the family. She is starting to talk
about Element lA-the code. When she
passes that I guess it will be time for Dad
to check the backof the shelf foran HFrig!

A note from Chandra KBOYXB: If you
want to do good, you have got to study hard
everyday. Ifyou do IWt pass a test, you have
got to study more 'til you can pass the next
time. It is /ike learning to ride a bike-you
have to keep doing it 'til youdo IWt needyour
training wheels anymore. 73s.

Riding The Airwaves with Alpha and
Zulu is available from Artsci, Inc., PO Box
1428, Butbank CA 91507. Phone (818)
843-4080 or FAX (818) 846-2298. fill

some of the questions while I drove in the
dark. Or getting Joe N0UME, our handi­
ham buddy, to drill her a bit. Chandra had
other plans-she went to sleep. We arrived
early enough that we were able to join
some friends for breakfast.

During breakfast I did ask some ques­
tions, both of Shorty and her friend Mike,
who was also testing. She seemed to have
her facts straight and rattled off answers
between bites of food. One of the
restaurant's other patrons that moming
happened to be one of the Volunteer Ex­
aminers. He came over to visit with us for
a few minutes and announced that a sepa­
rate room would be set up for the kids so
the reader and the kids wriggling wouldn't
unnerve any of the other candidates.

Shorty was cool. We arrived at the fair­
grounds, got the car unloaded, got Joe out
of the car and into his chair and set up the
booth. Chandra displayed her usualjoie de
vivre, both helping me and running allover
the place with her friends.

Sharon KB0SQX, Shorty's reader, and
her husband Jim KB0TXT arrived well
before test time. Chandra' had never met
them but took an instant liking to them and
seemed very relaxed with Sharon. Finally,
they went in to test and after what
seemed like a long, long time, they came
back out with my daughter, as always,
hyperactivating all over the place. An eon
later we learned that she had passed the
Novice written test with a respectable
score. Everyone was pleased.

At this point, although we had not really
spent any time on the Technician portion
of the book, I asked her if she wanted to try
the test anyway. Yes. TIley headed back to
the testing area and I went back to trying to
work my booth. Sometime later someone
came out and told me that she had passed
her test-I was thinking that not only
would she want that new hand-held, but
she'd probably want to drive home. Oops.
Yes, she passed a test-the Novice writ­
ten-Element 2. She got a IV2S on the
Technician written-Element 3A. Actu­
ally that wasn't bad, considering we had
only flipped through that part of the hook.

The Duluth/Superior hamfest loomed
ahead. I had to get my booth supplies re­
organized, and more study-time had to be
spent-c-on evenings when the lengthening
twilight called louder and louder to
both of us. Friends to play with, bushes
to plant, fish that needed catching, an­
tenna projects, a two-wheeler to learn to
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Mini-Grid DXpedition to FM13

Sand. sun, & almost too much surf

Robert "Greg" Robinson KB4NVD
208 Dogwood Acres
Hampton TN 37658

I
had been wanting to go somewhere
spec ial to operate for a long time,
and on the weekend of August 12,

1995, it finally happened. Mike N40 FA
and I had been very busy at wor k and
weren't sure that we would actually be
ablc to go until the afternoon of the day
before- but we were at last able to make
it down to FM 13 for a weekend of oper­
ating and sunshine. Why FM 13? Well,
this is a rather rare grid square to work
because 95% of it is out on the water
and the remaining 5% is loaded with
mosquitoes!

We drove down to North Carolina Fri­
day afternoon and found the closest
campsite was about two miles into
FM1 4. After ten hours of drivi ng from

Photo A, N40FA on 2m ew.
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afternoon passes of RS-l O. We fo und the
parking lot packed full (not deserted like
it was after midn ight) and decided to op­
erate right on the beach (there is four­
whee l-drive access). "Hey Mi ke," I said.
"This is why I really brought thc
Bronco!" Mikc was a little skeptical but
was willing to go along with it. Wc madc
it out a ways but got caught in one of thc
softer areas behind the dunes. We were
almost too late for the first pass of
RS-IO, so we set up for it right on the
spo t. That pass netted three Qs.

After the pass, we relocated about 15
yards away, right over thc dune next to
the beach. I lowered the air pressure in
the tires to give thorn a bette r footprint in
the sand and drove aro und to the beach
access. The dunes are vcry fragile and
prone to eros ion; no driving on them
is permi tted. Specia l crossove rs are
marked for access out onto the beach.
Mike carried the 10m turnstilc over and
picked out a great spot. We set up all the
equipment and tonk a swim to cool off­
the heat index was over 110 degrees. We
got out of the water in time for the next
pass of RS-I 0 and worked four stations
this time.

We got so caugh t up in operati ng that
we stayed until 11 p.m.. but were fi nally
dr iven off the beach by hunger and thirst
(I was drinking melted ice from the
cooler and Mike actually ate part of an
MR E 1 had brought). We made a fair
number of Qs to the north, up into FM 19



•

to usc headphones and co nt rol the vol­
ume (w hich was stuck wide o pe n)
would have been great.

We may not have worked all that
many stations. but the ones we did
seemed prett y happy. Par those in
"l orida who were wondering why we
went off the air so abruptly. now you
know why. The farthest station worked
on 2m was Jordan WB 2QLP in EL96,
538 miles away.

Many thank s to tho se who he lped
with equi pme nt and spott ing us on the
variou s OX clus ters.

'I'hc sta ts

Loc ati on : Grid FM 13. Fort Fisher
State Recreation Area. North Car olina

Operators: Mike N40FA, Greg KB4NVO
Hands: 6m. 2m and mode A satellite
Equipment: Ten-Tee Scout wi Ten-Tee

6m truns vener: 3-el beam: Ken wood
TR-751A: Mirage 160W brick : 10-c1
beam & Larsen 5/8-wave 2m mobile
(uplink anten na for RS-IO); HTX-I OO
10m (for mode A rx ): turn stile

Reprinted/rom The Satelli te Operator.
December / 995 . fa
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-On 2 meters we worked 47 stations in
grids EL88. 96. 97. 98. and 99; EM 86,
90. 93 and 94; FM03. 05 , 07, 08 ,14,1 5,
l R and 19.

-On 6 meters we worked 4 stations in
grids EM94; FM03. 05 .

-We worked 7 station s through the
RS - IO sate lli te. and 2 stations through
the RS- 15 satellite.

P ulli ng them in

to abandon the antenna . We moved the
truck up away from the water and
watched to see just how the waves were
going . We decided that it would be OK
to take the time to ge t the antenna and
then get out of there. M ike walked ahead
checki ng the progress of the water while
I followed in the truck

There was just a narrow strip left to
drive on. When I got ncar the crossover I
hit the hom and blasted o ff the beach
without letting o ff the gas . Mike got out
o f the way pretty quick and caught up
with me on the o ther side of the beach
access. This was not a time to get stuck!

Mike and I had u g reat time operat­
ing from a rare grid and want to go
back. We ha ve identi fied some things
to improve o n. suc h as more power un
6 m. and more bands . A lso, the 10 m rig
had some problems that kept us from
being effective o n mode A. Being ab le

Ph oto C. Mike N40FA and Greg KH4NVD.I'0rlahle ill grid FM13 .

.',

EI.9X seemed to be the center of the
other end of the opening . After a long
run of stations I finally had to have a
break. Mike was going to do his C W
magic and I was going to drink a gallon
or two of water. I went around to the
back of the truck where the cooler was
and found the sand finn and moi st .
HOlm. this isn ' t right. Did Mike spil l the
cooler and not tell me ? I went and got a
Ilashlight, and holy cow! A wave had
washed all the way up to and aro und the
cooler. There was sea foam about ten
feet from the truck . Murphy was here­
using the name o f Hurricane Felix . High
tide was in and with the boost from the
hurr icane the waves were going to come
up a lor higher than on the previous
night. Right around the truck . it looked
like .

I had vis ions of what the X YI. was go­
ing to say: " You lost the Bro nco bUI
saved the Jogs"!" Mike and I broke the
sta tion down in no time nat and were set

7\l u r p hy st r ikes a ga in

and such. To the east ....-e co mpleted a
schedule wi th Carl AA4 f1 (EM86 ) buck
home in cast Tenne..see. lie had wan ted
to come along but decided he wo uld
rather work us while we were down
there . Nothing was heard to the south .

Su nday. the heat index went over 115.
We took the big cooler with us thi s time.
and aJi thc food . We called CQ for a long
time before we had any takers, hut once
we'd worked a few. the word we were o n
spread quic kly, We had a great open ing
into Florida as the evening wore on . and
worked 29 stations.

Ph oto s . KB-lNVD on RS· IO.
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Limit Morse Code Testing to
5 Wpm

For any class ofamateur radio license,

Guy A. Matzinger KB7PNQ
503 Dubois Street

Cheney WA 99004-1325
E-mail: guym@on-ramp.ior.com

A
ma,eur radio is constantly re­
ferred to as a habbv, hUI it has
regulations that are more severe

than some professional organizations re­
quire for association , Why docs a spare­
time activity, pursued fo r pleasure or
relaxa tion, insist that high-speed COlic

proficiency must he dcmonstnued he­
fore a license is issued to use other
modes and all the amateur spectrum'! I
believe these code requirements. with
thei r subsequent marginalizing e ffect .
arc crippling the hobby,

The FCC acknowledges. in Form 6 10
(hack page ) "Notice to Physician: ' that
live wpm is all that is required 10 meet
International Regulations, hut that the
FCC supports IJ and 20 wpm code tests
because the amateur radio se rvice
"strong ly desires to preserve communi­
cations by telegraphy: ' How do high­
speed code tests "preserve" CW'! No one
is advocating el iminating Morse code
from amateur radio-s-and there is noth­
ing in Part 1J7 that stipulates yo u must
operate CW at any standard speed " . I
wonder if I can convince the Stale Patro l
I' m speeding in order to "preserve" Illy
car?

While telegraphy may have bee n thc
dominant form of commun ication sixty
years ago. today's interactive electronics
have created a fundamental shift in the
abilities and desires of amateur opera­
tors, Any organization that fails to rcc­
ogn izc these changes. and d ismisses or
d imin ishes the technical adva nce ments
that arc e volvi ng around the world . is
either nai ve or hlind to mainstream
concerns. Amateur radio must race
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the reali ty of tomorrow's technology,
and the need to change or risk losing
part icipation in the future .

The so lution is politics and Congres­
sional leg islation, My goal is to collec t
5.000 or more signatures or support for a
petition to eliminate Morse code testing
for lIlI\' class of amateur radio license­
or limit such tests to not more than 5
wpm. In order to obtain a fair hea ring on
this subject. I will personally take the
petition before the Telecommunications
Commission in Washington DC. In the
meantime. I will continue to solicit the
support of other leg islators for th is
cause ,

" I wonder if1 call con vince
the State Patrol I'm
speeding ill order to
'preserve' my car?"

Radio spec trum is genera lly defined
as the range of electromagnetic frcqucn­
cics between three kilohe rtz and 300 gi­
gahertz-and today is considered one of
the nat ion 's most val uable economic rc­
sources. The federa l govcmmeru deter­
mines the general uses for the radio
spectrum. allocates bands of freq uencies
and then ass igns licenses to speci fic us­
ers, However, this regulatory system has
len t itself to abuse by spec ial interests
with the American public as the peren­
nial loser. The case for reforming this
failed regime is compelling. hut it
will take poli tical action in Congress
(or even the courts) to replace existing

reg ulations. Most FCC processes arc
prone to delay-a result or good o ld­
fashioned bureaucratic practice s-and
any attempt to co rrect thi s systemic
problem is mee t with furt he r pro­
c ra stination, eq uivocation and see m­
ingly endless delay or even silence ,

In 1927, Congress was persuaded 10
establi sh a "public interest" communica­
tions licensing scheme and in 1 93~ the
Public Interest Standard was initialed so
government would have a legal basis for
controlling all licensing ac tivities. The
Public Interest Standard allowed reg ula­
tors to engage in both ind ustrial policy
and poli tical favori tism, Even today, the
FCC docs 1I0t have a deli nition for "pub­
lic interest" and the "standa rd" (st ill in
effect over 60 years later) is exactly
whatever three of the fi ve FCC members
sa)' it is, Nothing is ru led out.

The present amateur rad io licensing
structure is grounded on government­
sanctio ned po licies designed to suppress
part icipation , Complainants have con­
tinually criti cized the ine fficiencies and
fundamental un fairness of such a system
and with a lmos t 90 percent of the US
amateur radio community denied access
to all of the amateur hands. efficient
usc of technological ad vancement is
seriously impaired.

II is helpful to recall that in 1934 the
telegraph was still the dominant form of
communication and in the midst of the
Great Depressio n. man y amateur radio
operators constructed their own eq uip­
ment. The analog technologies of the
day d ictated the for m and funct io n
of communicatio ns . Tod ay. dig ital
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Requirements Only $109.00'I Telephone line2 12. Power SIlPPIy
3 2 dual band tranIroet.en
4 A radio Dl1<:rophone connector thai IU..

,.our inn-'..,r
Automatic ew Identifier
(The AuIOpatch will automatically send can.
signs in ew when aetrvaled)
PIogaammable time oat_a
(1fyou acciden1ally get out ofrange, the
autopatch will time out and hang up the
phone line.)

User selectable password
(Select personal password up to 9 digits to
activate your aulopalch)
Reverse patch
(If you choose 10, it will page you when your
phone rings)
Adjustable Volume
Easy lastallatloa
Compact size 1"x3-3/S"xS/S"
ULU....#oIe
PocheL ~
eocie<7~
Learn code faster and easier
Better than code tapes
Take it anywhere to practice
Light weight and compact
Ideal for Beqinners to advance
' Se lectable code

rates 3·33 wpm
' User friendly menu
' Plays, Standard.

ana Farnsworth
'Plays continuous

freSh random code
"selectable random

character playinQ'
"RuN: 30 hours
.s~aa9~\~Ni1' Only $69.99
'ContinuousM~ 'Oneyear~

generated 050 (like the;eneral exam)
SIx Modell of OpeI.d_'lCOnUDuo.... Freeh Random Code

a Tefl tor CoIlyiDlr Random Code
3 Pbl.n CoII.tLiU01l.l Ne. Q90 o r Bulcally

• C"oD.eraation Between Two People'jSelectahle Random Code
15 Inler&CU.lI Code Tra.l.ninll"
6 PJaTinIl Random Worca

~eI-.ePIM. Poclut MMU
eoJe'1~
Delwi:e code trainer is
like the Ultimate except
no LCD display I+L99

SIa..Ja.J PIuJ.
Standard code trainer is
like the Oehae except
no internal speaker
no selectable random code Ut.M

Mus options..d ~'SC'5S01'icsavlli lllble
0... .. "I" Jl!Ia~ code Treh ......_a ... pUA... __~PCMa code;::=r:;:=" yet caa.uu til_

VlsalMC acce pted Add S611h +8.2'" In TJ:
CQrnwler Aided Technotoav,Inc.

45Z5 PrOduction Drive, Dallas,"'rexas 75235
Phone: 21 4-350-0888

is either eliminated or limited to not
more than 5 wpm for any class of li­
cense. Why should they be interested in
an obsolete method of communicating
when the technologies of the future chal­
lenge them? Presently, less than 5% of
the total US amateur rad io population is
under 21 years of age. Unless this hobby
is made more inviting to the youth of
this country, the young will stay away.

A few years ago the IARU (Interna­
tional Amateur Radio Un ion) formed a
CW Ad Hoc Committee to study the fea­
sibility of maintaining or deleting
RR2735. better known as lhe Interna­
tional Morse Code Regulation, which
docs not have a particular phraseology
demand or definitive speed stipulation.
The three members of the committee
were from Great Britain, New Zealand
and the US. The US representati ve was
American Radio Relay League Exec .
VP David Sumner KIZZ. The results
of their report were predictable-do
nothing.

Apart from the question of whether
the emotional ambiguities add up. there
is something fallacious about this study.
Is it the inclusion of a reference to the
1979 World Admin istrative Radio Con­
feren ce (WARC-79) where the ARRL
contended that its membership over­
whe lmingly requested "no change" to
RR2735'! Is th is the reference (now
more than 16 years old) constantly used
by the FCC to reject all petitions that ad­
dress Morse code testing practices'! Or is
it the admission, on page 17, that : "Stan­
dards will fa ll and the result could be
congestion by technical-elite opera tors
incapable of se lf-controlling thei r oc­
cupancy to achieve the best com­
municating results't-c-howevcr, again.
the "Standards" are never de fined.

The statement on page 9 seems con­
tradictory: "Yet it would be inappropri­
ate to require , in an avocation (the
dictionary defines avocation as a hobby)
that all operators be capable of speaking
and understanding a common spoken
languagc"-yet they demand that every­
one learn Morse code. Isn 't communi­
cating, regardless of method, speaking
to others? Interesting admission on page
7: "With limited exceptions, radio ama­
teurs today do not use Morse code to get
important messages through under ad­
verse conditions." They go on to say: " It
must be remembered that many, if not
most amateurs, use more than one

technique known as Code Division Mul­
tiple Access (COMA) presents a mas­
sive wideband increase in efficient use
of spectrum. Other compression tech­
niques in spectrum management have
opened up huge new segments of spec­
trum and the old approach of the govern­
ment husbanding scarce spectrum and
tightly reg ulating its use no longer has a
valid basis.

The obsolete 1934 Act does not offer
the flexi bility or prov isions to address
the innovations and technical changes
that are transforming social deve lop­
ment globally. For over 60 years, the
go vernme nt's bureaucratic dec ision­
making has been based on the assump­
l ion that communications technol­
ogy would remain esse ntially static­
an assumption untenable for the 21st
century.

Whether roday's technology becomes
a dream of deliverance or a nightmare of
disappointment often depends on what
you expect. The information superhigh­
way isn 't a highway at all. It's a medium
we're all in, a ll the time, and it gives us
powers of information and communica­
tion we haven 't begun to harness.
Today's computer hardware and soft­
ware tools give us the freedom and the
ability to reach anyone or anything from
anywhere at anytime. They will change
the world in ways we can' t imagine. And
that 's a good thing, even if those pickle­
he aded politicians, bureaucrats and
some amateur radio organizations don't
get it.

The "Infobahn" is taking to the air­
ways as a host of wireless technologies
mature. Utilizing the newest computer
tool. live voice audio-conferencing over
the Internet is now possible. The soft­
ware cost is less than $ 100 and with a
SLiP/PPP account. hourly on-line costs
are less than three cents per hour (based
on $20/mo and 8,760 hrslyr) to any­
where in the world, anytime. day or
night. A fiber in the fiber-optic network.
can si multaneously carry 37,500 sepa­
rate conversations. The marginal cost of
transmitting a call is literally zero. With
these facts and considering the rapid re­
moval of the sight barrier, how are you
goi ng to entice the younger generation
into amateur radio in sufficient numbers
to ensure the future of the hobby?

The truth is, you will never interest
enough young people for this hobby to
grow unless the Morse code requirement



mode: ' Then w hy is a single mode with

te st speed s in excess of 5 wpm im­

posed o n US a m a te urs'? Does n ' t this

selective ly limit participation"!

New Zealand. with the suppo rt o f

Great Britain a nd others. proposed at
WRC9 5 eliminatio n of RR273 5 . The

ARRL op posed the move and claim s the
US po s itio n was " in alignmen t" w ith

thei r views .

Several years ago, the A RRL cffcc­
tivcly lobbied and was p rimarily respon­
siblc fo r c reating the p rese nt amateur

licensing structure. It did so with h ut one
thought in mind-c-sclt-scrving exclusiv­
ity. This is the classic ca se o f the minor­

ity cont rolli ng the majority with

burea ucratic help. Keep in mind that the

membership portion o f US licensed ama­

teurs in the ARRL organization is esti­

mated to he less than 25% of the total

US arruueur co mmuni ty. Hardly majo rity
representation o f licensed amateurs .

Factoid: As of Marc..h /995 the total
A HHL membership i f acknowledged (If

/ 72.752. Subtracting those 1../10 are not
US licensed operators. the teague's
claim that they represent the majority of
amateurs is estimated to fall 2 to 3 per­
rentage points below 25% of the total
number of 700,()()()+ us amateurs ,

It appears to me that the c hief co ncern

of the A RRL hoa rd of d irec tors shou ld

he ho w to ex tricate themse lves from an

egot is tical h iunde r initiated severa l

years ago by those in the ir organization

whose sole purpose was to create an exclu­

sive club and selectively limit participation

in the hohhy of a mate ur radio .

NEUER SRY DIE
COllt iruwd j rom pagt. 4

things ....-hich benefit all of us and for which .
therefore. the hat should be passed for their
dev elopment and maintenance.

In addition to military protection. a large
cont ributor to our quality of life lies in devol­
oping and maintaining our induxtriul
strength. Business. And here one obviously
critica l factor is the educat io n and skills of
our people. Our worl..force. And this is every
t- it as important in the long. run to our quality
IIf life as the maintenance of our military
strength. So yes. ......e need to pass the hat to
pay for the educa tion of our people. Note
that I didn' t limit that 10 children.

Once we graduate from our "free" public
school system we are forced to pay for our
o .....n further educat io n, so we make that in­
vest ment rccuusc we sec the potential for
a personal benefit. Hut, in fact. everyone
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It's a sha me the ARRL doesn 't u nder­

sta nd tha t their o pp ress ive incent lvizcd

licensing policy and the torture ussocl­
atcd with code test ing is the major rea­
so n the ir own g rowth is lim ited . Their

altitude reminds me of the Swiss watch­

makers who. havi ng in ve nted the q uart z

....'a rch, fa iled to pu rsue the rcchnology-c­
they went from 46% to 10% o f the world

market. In thi s technolog ically c hang ing

world. reco gniz ing the need to change

is essential for any organization that

wishes 10 avoid obsolescence.
Nothing mandates that amate ur rad io

o perators. using C Wo se nd code a t a

specified "standard" speed. Wh y then are

13 and 20 wpm code tests jammed dov.. n

nur throats? Code testing requirements are

" The 'standard' is exactly
whatever three of the five
FCC members say it is,"

blunt powers that enable a m inority or­
ganizatio n 10 coerce the m ajori ty, It is
e stimated that le ss than 10% of the ama­

teur community use manual teleg ra phy

on any reg ular basis.
Why are all petitions that propo se any

change to the M orse code testing sylla­
bus rejected by the FCC? The y cont inu­
ally trot out the same ti red war-horse

w ith the overused rationa le that code rc­
quirements were developed wit h the d e ­

sires o f the a mateur co m m unity-the

who. ...... hen and why this occurred is

ne ver a nswered . Is th is just a curious ir~

rational coincidence o r a n intentional ca­
bal--{)f arc those who re v iew petitions
without a se nse o f moral responsibility?

benefits to some degree. so perhaps it's rea­
sonahle to include some public contrihution
10 further educat ion ,

Of course, one of the major problems with
the gov ernment collecting for any service is
the inefficie ncy o f this funding system. Be­
tween admintst nuiun. the natura l applicat ion
of Parkinson 's Laws of growth to any gov ­
ernment institution, and frau d. we're lucky
10 see 10 cents of any tax dollar collected
end up where we intend it. There is plenty of
room for improvement of this funct ion of the
government.

While it is in the interest of the public to
keep government costs low. there is also an
interest in educa tional efficiency- which will
permit the maximu m transfer o f information
and skills to individuals at the lowest cost.
And figh ting all thi s is the momentum of
the prese nt bureaucracy which has gradu­
ally accumulat ed and solidified around the

Enoug h is e nough of the se politi­

c a ll y g e nera ted se lf-se r v ing policies.

we need c o mmonsense re g ul atio ns.

not government pandering to organize­
lio ns who la ck c o nsid e ra tion for the

opi n ions a nd rig hts of others . Maybe
it ' s time these "bureuucrutic c ron ies"

a nd a rroga nt d isc ip les of the A R RL

re tired '!
Amate u r rad io is a hobby and is s up­

posed 10 be fu n for eve ryone , not j ust

for a se lec t fe w w ho co nsi der HF
ba nd s thei r p riva te d o main in a n exclu­

s ive club c re a te d by a li cens ing ar­

rangement d eliberately form ulated to

exclude the majo rity. If you a re ti red

o f the e mot iona l cost. the e nd less fr us­

tration and the co ntem ptuous att itude
of those who support the present
M o rse code testing prac tices . you ob­

v ious ly no lo nger harbor the delusion

that the c o d e tests are for yo ur be ne fi t.

For far to o long , the m aj ority o f a ma ­

te urs ha ve been stymied , spu rned a nd

ins ulte d , burred from tota l part ici pa ­

tion o n all a mateur hand s by po li t­

ic al Iavo rirism init iated by a minor ity

o rga n izat ion .

Current code testing practices no

lo nge r facilitate the socie ty o f amateur
radio o perato rs. O ld way s may ha ve

heen adeq ua te yea rs ago. b ut to s urv ive

in to the future, amateur radio mus t face
the real ity of tod ay' s communications
technol og y and he respo ns ive to the in ­

no vat io ns and ingenu ity that eve n no w is
e vol ving arou nd the worl d .

Re p r inte d from Th e Cotle -5 Re ­
view, publi shed sem i-a n n ua ll y' by Guy

Matzmgcr KB 7PNQ. iJ

American school system. making it difficult
to even co nsider major change s.

From what I heard during Economic Devel­
opmcru Commission hearings from profes­
sional educators and college presidents. and
whatI've read as a result, I believe it's poss ible
for our school costs to he cut ar leasl in half­
while. at the same time. we improve the prod­
Ul.1 enormously. College tuition. u.~i ng a plan
I've proposed, can he eliminated entirely. .....ith
a concomitan t rcductjon ro three years and a re­
sulting development of skills and information
that's Juuhle to triple the current fC"lJ ItS.

Of course. with colleges. this would mean
a red uction o f their investment in paid sports
teams and amenit ies such as golf courses and
airports. the things which have dri ven the
cost o f some college "educat ions" over the
S100.000 mark. Th e act ual a mount o f cduca­
tio n muncy huys is questionable. and not
supported hy international surveys.
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800-325-3878

630 Axminister Drive
800-325-3878

To make your own prototype printed circu it
boards. call Kepro - fo r your FREE "How to
Make a Printed Circuit Board" booklet.

For our cata log of products and services, or
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ELECTROMAGNETIC MEASURING TOOL
New TriF iel~ Broadband Meter combines I broadband field stnmg tn
meter with In AC magnetic & el&Ctrlc field meter in a single paclo:age
RF field strength sMting (....ertcai. 1().1000 Vim al' 100 KHz·2 5 GHz) is
ideal for making near.f>eld lransmitler measurements, ~nding RFI 00 a
line. lesbog leaky miOvoYave ovens or findlOg hidden surveillance "bugs',
AC magnetic setting (0 2 .100 miMigauSil C 60 Hz. range 50 Hz . 100
KHz. fuM a-acs magnitude) tests for magnebc inlet1etenee (a sometimes
na sty but dlf!iCult-to-pin.(lown pmbIem wrtt1 senSitive eqUipment), tells you
whiCh of several hMS is carrying AC or pul5ed curreot.. finds undef"ground
power lines, tells you if a power supply or Ir8nsformef is ' on", wrthout
contact. AC electric: field .ettlng (0 5 .100 I(V/m C 60 Hz. range 50 Hz
.100 KHz) tells you lMlich line is 'hot" vs "neutral". Iiods AC wiring in walls.
and determines wtleIher eqUipmeot 1$ property grounded

Includes standard 9-VoII battery. 1 rear warranty Price S170 includes
Delivery in US , Canada. AlsO .vai'-b..: low eost d igital DC magnetic &
electrostatic field meters, lir Ion countan.. Call fOI" frH catalog.
AI me1ers made in USA by AIphaLab, Inc 11280 Sou1h 300 West 1
SAlT LAKE CITY UT 84 101. Tel . 800-769-3754 or 801-487-9492.
Major credit cares accepted.

Indeed. as I've po inted out in my M ak­
ing Money, A Beginner 's Guide. a college
education equips you mainly for a job
which will never make much money.
Few success ful entrep reneurs bother 10
finish college. Li ll ie that is taught ('?) in
today' s colleges has any re le vance to suc­
cess in smal l bu sine ss, and that 's where the
money is.

Building Skills

After reading Dan Greenberg's book, Free
As Last - The Sudbury Valley School, I got
all excited o ver what looked to me like pos­
sibly one of the best schools in the world. So
I sent for, and read. five more books about
the school. It' s only a couple o f hours from
where I live, so I should get down there and
see for myself what they' re doi ng.

I love the idea of kids being able to learn
what they want, without there being any for­
mal curriculum: courses, grades, tests. and
so on. In reading about the graduates I was
struck by their success in a wide variety of
fields, but I was disappointed that none that I
read about were olltstandingly successful. I
expected to see some amazing successes.

I know you' re not go ing to believe this,
but this almost got me to thinking. The miss­
ing element, I suspect, is the taking advan­
tage of children's natural curiosity by expos­
ing them to a wide assortment of ideas as
part of the plan, and not just ho pe that fate
will do the job. Some o f these kids might
have a bal l with amateur radio, if they knew
about it. And di tto many other hobbies and
interests.

When I was in the navy going to electron­
ics schoo l a submarine captain came in one
time and gave us a talk about the submarine
service. I had never considered it before that.
So I volunteered for subs when graduation
time came. I was disqualified on the med­
ical, which is a fascinating story in itself. but
I lied about it and went happily off to get
myself killed in a 300-foot-long pipe.

In my Declare War book I proposed estab­
lishing a school much like the Sudbury Val­
ley School, except that I wanted to have
videos available for kids which would ex­
plain what the fun and benefits would be if
they got involved with learning th is or that
subject. or developed some skills.

In my book I didn't list all o f the skills I
could think o f. so this time I made a more
comprehensive lis t of skills that I think
would be of value for kids to build . Look
over the list and let me know what I' ve
missed.

How many of the se skills had you mas­
tered by the time you got out of college'? By
"master" I really mean to be at least adequate
at Most of these skills require instruction
from an expert. I' ve found that it doesn't
take very long to get as good at some skill as
the average person in the field . I generally
like to take the extra time and effort to be
better than 90% of the people with that inter­
est. The next 9% takes ten times as much ef­
fort. so I general ly don' t bother. I like to be

Conttnued on page 4 7
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Hamtronics'TA-51 Exciter Kit
Perk lip YOllr[oxhunts with this project.

Larry Antonuk W89RRT
P.O. Box 452
Marlborough NH 03455

Photo A . The assembled TA -5 1

exciter board,

Photo H. The TA-5 J shown mounted in 1I surplus telephone company

connection bat. The exciter hoard sits atop the bauer)' "ad, with the

ADAPT- II microcontroller 1II00I11t£',1in the from of the box.

Over the last couple of years our
small fox hunti ng group had been

grow ing by leaps and hou nds. Starti ng
with just a couple of experimenters. our
group now numbered over a dozen. We

all enjoyed the thrill o f the chase. but the
main focus of the group was building,
testing. and experime nting with new an­
tenna and RDF (rad io di rect ion finding )
designs.

Hunt troubles

Things had been go ing we ll in gc n­
cral . hut ove r the last few hunt s we'd
had problems. Three o f the last fi ve
hunts had 10 he ca lled off or modifi ed
because our fox transmitters had fail ed
during the hunts. In one case we
were using an old thumbwheel-type
handheld as the fox . Apparently the
thumbwhccl contacts were d irty, caus­
ing the transmitter to jump c han ne ls
intermittently. This made the transmit ­
te r mysteriously drop off the air at
s trange in tervals. and caused some
trouble for the packet channel the rig
was suddenly transmitt ing on. One of
the group then bui lt up a little postage
sta mp-s ized transmit ter. This worked
OK, but the freq uen cy began to drift as
the bunery voltage dropped . The hunt ­
ers with the synthesized rigs were able
to fo llow the transmi tter do".. n the
band , but those o f us with roc k-bound
rigs were left on the ways ide. As a last
resort, o ne o f the g uys donated an o ld
mo bile rig, matched up wi th a car bat­
tery. It was s till putting o ut about
twen ty watts. so he hid the high-po wer
40 73 Amateur Radio Today • April 1997

fox. in the ne xt cou nty, using a timer to
turn it on rig ht at noon after he re­
turn ed to the start ing po int. It was a
great ide a. bu t the second time the rig
keyed up the hig h amount of RF got
into the IDer/t imer, locking it up and
caus ing the rig to go into constum
PIT. Th is made for easy hunting, but
after about half an ho ur the finals
burn ed up-s-turni ng o ur high-power
mobile into a QRP rig .

"(Before the TA-S])... our
f rustration level was

running high ..."

At this po int our frust ration level
was runn ing high . We were spe nding
more time fix ing o ur cri pp led foxes
than we were build ­
ing antenn as . At our
next informal meeting
we came to the obvi­
ous conclusion-we
needed a decent fox.
Of course, no one
stepped forward to do­
nate a new handheld.
No one wanted any­
thing to do with the
flea-power one-tran­
sistor boards. A few
mobile rigs were of­
fered , but they were
too big to mess around
with. We ticked off
the req uirements. The

tra nsrnlucr had to ha ve be twee n one
and five watts outpu t for the best usc
arou nd our area. It needed \0 he ru g­
ged- contin uous duty, j ust in case we
had another co ntro ller failure . Crystal
co ntrol was OK, since we a lways used
the same c hanne l for {he hunt. An d
o f course, it needed to he reason­
ably priced (O K, cheap or free wo uld
be best) .

Enter Hamtronlcs

One mem ber of the group , who
works for a comme rc ial two- way out­
fit. mentio ned the usc or a Hamtronics
ex citer. His company had used se veral
o f the exci ter boards as fixed transmit­
ters in RF link appl ications. They were
continuous dut y at two walls , and mel
all of our requ irements at a decent
price . At our next week ly breakfast he
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FOR GEl·CEllS or LEAD Acro BATTERIES.
Feeture. , Precision rempe'at" re lIacki ng vol tage
re fe rence & three m ode ch arg i ng s equence.
Standard kit is 10' 12V @ 112 or 1 Amp, use '
selectable. Can be connec red ro t he battery
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New IDer, too

The lDer itsel f was something of a
home-brew device. It was built using
the ADAPT-II , a 68 HCl l-based
microcontroller, and programmed to key
up the transmitter and send Morse Ius.
The transmitter was keyed by togg li ng
one of the 68HC I I output ports, and the
audio tones were created by toggli ng an
output port at 1000 Hz, then keying this
on and off to create the dots and dashes.
Our resident computer guru set up the
ADAPT-II to create a pseudo-random
PTT time, so the hunters were never
quite sure whc n the signal would pop up,
or how long it would last In addition to
the timing challenges, our guru found
that you can vary the power output of the
TA-5 1 by simply droppi ng the B+ volt­
age down to 11 volts. His next plan is to
raise and lower the output power of the
TA-51 intermittently, in order to further
confuse the hunters. Once mounted in
thc telephone company box. the fox is
easily hidden or, as in onc case, not hid­
den at all. Mounted at the ten-foot level
on a te lephone pole, the box fit in so
well that most hunters passed by or
circled the pole several times before
identifying thc fox .

While exhaustive fie ld tests are not
yet complete, the new TA-5 1 fox has
participated in three hunts with no pro b­
lems-even after the ten- foot drop from
that telephone po le on hunt number two.
Perhaps the best measure of success is
the fact that the topic of our weekly
breakfast discussion is now turning back
to how to make better antennas and RDF
rigs, rather than how to get a fox we can
rely on!

The TA·51 VHF Exci ter kit is avail­
able for $99.00 from Hamtronics, lnc.,
65 Moul Road, Hil ton NY 14468-9535.
Phone: (716) 392-9430. fll

"No problems-even after
that ten-foot

d "rop...

brought in his catalog, a nd we chose
the TA-Sl. The TA~5 1 was the compan­
ion transmitter ( 0 the R-100 receiver
(see 73. February 1996) designed for
repealer or RF link applications. We
passed the hal for contribu tions, and
anxi ousl y se nt off the c heck to

Hamtronics.
The un it was shipped directly to our

residen t kit fana tic, so the rest of
the group never saw the exci ter in
unassembled form. It was proudl y dis­
played at the following breakfast- as-

sembled. tuned. and tested. According L~!:::;:::::::::::::====::==;--c;,;,;c;,;,;"';'ciiCi:;;;o;;;;;;:;;:rnmw.<uARil
to the report, the assembly went with-
out a hit ch. In appearance the TA-51
looks very similar to the R-100: the
same glass-epoxy PC board , the
high -quality co mponen ts, the easy ­
ro-tune coi ls. The TA-51 uses eight
transistors in th e RF sec tion, and a
sing le op amp IC for audio process ­
ing . Our RF wizard had a service
monito r for tune-up. but indicated
that sta ndard eq uipmen t wou ld ma ke

It Just about as easy-a voltme ter, a
dummy load/wattmeter, and a curren t
reading power suppl y. The Al8 tun­
ing too l is mand ato ry ; there 's no
o ther way to adj us t those slugs with
the square holes . One ot her poi n t
that was appreciated by the builder
and the group was the use o f a high­
quality, ten -turn piston cap fo r warp­
ing th e crystal. Th is made it a c inc h
to adj ust the transmitt er frequency
right on, as opposed to the sing le­
turn caps we'd been used to on the
handhelds and mobile rigs (i n addi ­
tion to bei ng tri cky to adj ust, the
single -turn caps were very susccp­
Iible to jarr ing an d bumping-one
drop of the fox, and we we re off on
ano ther channel).

On ce it was buil t and aligned, we
took a n eve ning a nd installed the
TA-51 in our fox "cabinet ," a sur­
plus telephone co mpany co nnec tion
box. The box was waterproof, easy
to mount or hide, a nd j us t the right
size for a small handhe ld or the TA-51,
along with the IDer and a large NiCd
battery.
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Small Loop Design for HF QRP

I
t 's nice to he able to make perfect
small loops ~s i ng meta l tU~ing and
motorized spilt stator capacitors . and

to be able to weld everything neatly to­
gether. but not everyone wants or needs
such elaborate antennas. In fac t. for QRP
operat ion. the weight and complexity o f
the very efficient loops is often nOI de­
sirablc. A wire loop. on the other hand. is
a light. simple. device that can be built
quickly and easily and can he repaired
with a few basic tools. It needs only an
ordinary variable capnci ror. and it's easy
to take in the car.

For the Q RPer in an apartment. a
manually-tuned wire loop hidden hchind
a wardrobe is more appropria te than a
heavy monstrosity that must he operated
by means of a control !:M.,X even though
the antenna is only a few feet away. Also. a
wire antenna can he pUI together for j ust a
few dollars--cven less if you have a junk
box and some leftover furring str ips.

It works both ways

To design and hui ld small wire I(XlP
antennas. I had to co me up with a quick.
easy way to estimate the inductance o f a
wire loop where the length is known . On
the other hand. if a speci fic inductance
value is known. the required length

INPUT

Fig . I . Circuit diagram.
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A practical approach .

would he easy to calculate using the
same formula. The range of the formula
would have to include loops with a cir­
cumference o f seven feet to 3 ~ feet. ln
this range. "small" loops are still small
relative to the size o f a room or an a ttic
space. Of course. 38 fee t may he hard to
accommodate. hut it is still possible.

The simplified formula is a linear ap­
proximation of a more complicated for­
mula which can he found in The ARRL
A ntenna Handbook . The more co mplete
form ula (slightly mod ified ) is :

965
L = .0195 (7.353 10810 - - 6.386)

nD

where S is the perimeter of the loop in
feet. D is the diameter o f the wire used in
inches. and L is inductance in ~H. This
form ula can he used for values outside the
range given for the shortcut formula.

The simplified formula is L=.45S - .5,
where L is the inductance in 11 11 and S is
the perimeter in feel. So lving fo r S in
terms o f L. we get S=2.22L + 1. 11 .
These formulas are approximate but
easy. and close eno ugh for prac tical usc.
They a...sumc an AWG #12 wire size hu t
would work for wire slightly larger or
smaller. The wire recommended for thi s
purpose is # 12 stranded. insulated house
wire. cheap and readi ly avai lable.

~Iore numbers

G iven the size o f a loop and a capaci­
tance value, the ind uctance can be calcu­
latcd for a partic ular band. or for several
hands using the extreme frequencies.
L=.45S - .5 and the formula:

where f is the freq uency in kll z, L is the
inductance in IlB . and C is the capaci­
tance in pF. Some useful vers ions of this
basic fo rmula arc the following :

Jay M. Je ffery WV8R
3819 Parkdale Road

Cleve la nd Heights OH 44121

The formu la that solves for L is appro­
priate when yo u have a good variable ca­
pacitor and want to dete rmine what size
of loop you need fo r certain freq uencies .
You simply substitute the L value in the
length fo rmula (S:2.22L + 1. 11).

Beside the fo rmulas, some rules of
thu mb arc helpful in making small
loops. The size of the loop should be
large enough 10 be relatively efficient
and large enoug h to tunc easily. For easy
tuning . you don 't want to be tuning at
the extreme values of the capacitor. For
e fficie ncy, experience has taught me that
a 10-20 meter loo p works we ll if its
Icngth is no smaller than seven feet. A
20-40 meter loop sho uld be no smaller
than I I fee t. A 3D-RO meter loop should
be no smaller than 22 fee t. For indoor
usc. a vertical loop is the best c hok e.

Im pedance matcblng

Small loops require an impedance
matching: device. The simplest approach
is a smal l in put loop placed inside and
very ncar the main loop IFiR. I ). In prac­
tice , using insulated wire. the lower part
of the input loop can be taped to the bot­
to m o f the main loop. Thi s a llows for
fai rly close coupling and for added me­
chanical rigid ity. The coax is uuached to
the input loop and is placed so that it
comes away from the plane o f the main
loop at a right angle . The input loop
should he about one-fifth the size of the
main loop or smaller. but experiment for
your o wn best results.

Try a project

To show the usc of the previous infor­
mation. let' s design a 20 through 40 meter



RF Shielded
Steel Boxes

-...EL ', D ' ~ . • • I"
S8-1 2.1,1.• • 1-" w; ~.(4

S8-1 l.l .... ,, ~ 025 Hll
SW 12, 1,1<10 0 (4 "'"
S'" U. !.I<IO 11 .00 11.50
$II.. l.l.I.',I.! ....S 11 50
sa:. U . l ." ' .' 11.00 ,. i5
58-1 . ... .., " .' lJ,ro I~~
SB.ll ,,,,n, '" 1," ~ ,~

sa.t ..1.2'1.7 .,~ ! 50 10.'"

~:~ :: :H ;' :,~~ :; :~
FE£D.lJ< uCJ,PAl;I1ORS
F1'S-l •._iOCO 118 .~
FfSI.j _ !11M< ~'" , .r,;

'I'Jll"
ffil/El ~«~tiir",

FEEDo, _ "....."..-,-, """- ,-""""'­
O R D E R TODAY' ($30.00 MINIMUM OAOER)
PRIC~S 'NC"'UD~"'DR"'DW'~ 8 . ......""D'

.... ~ """•. u s, CANADA " MH'CO. . . .. _ Roo., '" WORLD

The
Original

CIRCLE 167 ON READER SERVICE CARD

CIRCLE 146 ON READER SERVICE CARD

"Chassis
Handler"

A patented adjus upport sta
an tique rad io, am, and hi fi re
Maneuverable on caste rs atures
adjustable work height, c sis width
(to 28"), and chassis inversion. La rge
enough to handle Scoll rad io or
Fender amp Chassis. 35 Ib sh .

$149.00 plus UPS
The Tech Shack- 1645 W5th Street

Washington, NC 27889
Ph (919) 975-2677 or (919) 943-5253

Mastercard Visa COD. Check

Another approach

Another way is to begin with the size
of the loop you prefer. Knowing the size,
you can compute the approximate induc­
tance. With the inductance and the fre­
quencies, you can determine the size of
the variable capaci tor you need. There
are variable capacitors available from
several places including Surplus Sales of
Nebraska , Mouser, Ocean State, or An­
tique Elec tron ic Supply. Ocean State
Electronics has some excellent trimmers
that can be used, Trimmers give you a
wide choice of capaci tance ranges and
breakdown voltages, and they are harder
to tune, even with an alignment tool­
but they are relatively cheap.

Capac itors obtained from an old tuner
work well as long as the power levels
don ' t exceed 10 or 15 watts. Capacitors
with higher breakdown voltages are
required for QRO.

the top of the 20 meter band. If the SWR
is too high , try pruning the input loop.

If the size of the loop is satisfactory, then
you can design a framework to hold it. Al­
most any polygon will do, although a circle
or an ellipse can be managed by using solid
house wire, #12 or larger, which will hold a
curved shape. A single mast can support the
loop, but a spreader will make it more rigid.

If you think this particular loop is too
large, get a larger capacity variable and
design another loop to fit it.

L = ( 106=)2
2~f~Lv

loop for use in an apartment, a home, or
even outdoors (an outdoor antenna would
require weatherproofing, however) .

Assuming that you have an eight
through 100 pF air variable capacitor
available, the required inductance can be
calculated using :

Using the lowest frequency to be used
(7,000 kHz) and somewhat less than
maximum capacitance (say, 90 pF), the
inductance turns out to be around 5.74
J..lH. Using S=2.22L + 1.11, the length is
approximately 13.9 feet or about 167
inches. This would be a square approxi­
mately 41.7 inches on each side . A circu­
lar loop, using D=C/rt, would have a
diameter of about 53 inches.

At the higher end of the frequency
range, C=18 pF (somewhat more than
the absolute minimum). Then, using the
formula for I, specifically,

we come up with 15,700 kHz. This
means that the antenna should easily
accommodate 20 through 40 meters.

Finally, the input loop length is 167/5
inches or about 33.4 inches.

Testing the loop

First, the wire for the two loops should
be cut to the calculated lengths and laid
out on a wooden floor (or somewhere
that won 't involve a lot of metal mass).
Temporarily mount the variable capaci­
tor in a plastic box or the like and con­
nect it to the main loop. Connect some
50 ohm coax to the input loop and place
the loop very close to the main loop.

Now, connect the plug of the coax to a
receiver set first at 7 ,000 kHz. By ad­
justing the loop capacitor, you should be
able to find resonance points. If you
have resonance, the background noise
will maximize and signals shou ld be
easily heard on the band. Note that the
resonance points are sharp ly defined, so
tune slowly. If the loop doesn' t tunc the
band, pruning or adding some length
should fix it depending on which band is
missing. Repeat this procedure for the
highest frequency desired-in this case

Don 't make the loop too small!

I recommend (from experience) that
loops should be 8% ofthe wavelength of
the lowest frequency you intend to use
or more. About an eighth of a wave­
length is better, but the antenna gets
rather large, especially for 80 or 160
meters .

Finally, here is a warning: Don't forget
that an antenna should not be touched
while it is in operation. Even at low power
levels, not to mention high ones, there is
danger. Please take safety precautions. A
loop sitting on the floor in your house is
very accessible to pets and people.

On your own

You have enough information now to
design, test and build your own small loop
antennas-the best way to learn about
them. This way you can get exactly the
kind of small antenna you want. fa
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Power Monitor/Distribution Panel
Build this early warning system.

J. Frank Brumbaugh KB4ZGC!W4LJD
Box 30 • c/o Defend ini

Salinas PR 00751

V
cry few station power supplies
or transceivers arc equipped
with meters to monitor voltage

and current. ye t knowing the leve l of
both is important and often provides the
flrst warning that something is wrong .
or co urse. om iuing these meters reduces
the cost and size of power supplies.
many of whic h will be tucked out of
sight under the operating des" or on a
high shelf and seldom glanced at after
being turned on. Also. as we all know.
the front panel of the usual commer­
cial transceiver teems with so many
knobs. switches. and pu sh-buttons that
there 's no roo m fur these useful volt­
age and current me ters. Omitting them
also reduces manufacturing costs.

Every ham should know whether the
regulated voltage from the power supply
is steady and at the co rrect level. An un­
usual variation is a warning and should
be investigated immediately.

M urph y's Law bei ng what it is . oc­
cas ionall y the power supply regulator
can quit. allowing the output voltage
to soar to dangerous le vels. Although
some ccmrncrci ul power supp lies eo n­
100 in protec tive circ uits to prevent thi s.
some do not. Also. many home-brewed
regu lated po wer su ppli es may not he
protec ted fro m the resul ts of reg ulator
failure at all. There fore. to protect
your transceiver as well as your bank
acco unt from maj or damage. thi s panel
incl udes a means o f moni toring the DC
voltage and automat ically d isconnect­
ing it from the transceiver should the
volt age exceed a sa fe pre-set level. A
fuse alon e would not open the ci rcuit
rapidl y enoug h to prevent damage . al­
though a fuse sho uld he incl uded in the
posi tive DC lead .
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Because ma ny ham and/or satellite
stations have more than one transceiver
as well as many other pieces o f equip­
ment. separate parallel bra nches should
he avai lable to distribute DC vol tage to
all present and planned eq uipment to he
powered fro m the main stat ion power
supply. Addit ional "good ies" can easily
be incorporated . such as regu lated low
voltages to power accessory equipment.

The pane l described here provides all
the amenities described above. It can of­
ten he construct ed entirely from a well
stoc ked junk box. but fur those few who
lack a well filled n ne. I'll tell you where
10 purchase the most expensi ve compo­
nents. the meters. for lill ie more than
pocket change . Except for the panel
itself. whic h can he a n at pane l. an alu­
minum chassis. or a home-brewed en­
closure. the t(llal parts cost sho uld not
exceed ten dollars. This is very Incxpcn­
sivc insurance for e xpensive eq uipment
whi ch also provides maxi mum fle x­
ibilir y in monito ring and rout ing DC
operating vo ltage to yo ur eq uipment.

T he circuit

Fig. 1 illust rates the schema tic dia­
gram of this panel. Aside from its pri­
mary functions of monitoring, distributing.
and automaticall y disconnect ing po wer
from the loadt s). should the voltage
soar c ut of hounds . it incl udes optio na l
bUI very handy o utputs at the three
most usefu l regulated voltage s o fte n
needed for accessories but not di r­
ecrly availab le fro m the station po wer
supply.

Regulated DC voltage from the station
power supply is applied to the positive
and negative input terminals o f J I. A
harrier strip is shown. but separate DC

input and output connectors can he
used 10 re place the harrier strip and
e1 im inatc the exposed voltage termi ­
nals . Th is inp ut vo ltage is bypassed
where it enters the pa nel hy capacito rs
C I. C2. and C3 . which el iminate inci­
dent al noise or sp ikes ge nerated ex ter­
nally or internall y. Positive voltage
from J 1 passe s th rough fuse FI and the
norma lly-clo sed co ntac ts o f rel ay K I.
then through c urrent shunt R2 which is
in parallel with ammeter M 1, to the
power o utp ut term inal s o n J I . Nega­
tive (gro und) termin al s o n J I and all
grounds in the pane l arc co nnected to
the station ground . O utput terminals
for three d istributio n li nes arc sho wn.
You may install ho we vcr many you
wish . Meier M I will di splay the to tal
current d rawn by lo ads connected to
the outp ut term inals when they are
turned o n. Posi ti ve voltage at the out­
put o f the shunt R2 is also applied 10
the suppressed-zero. expanded-scale
.. oltmeter M 2. This meter indicates
a narrow range of voltages around
the nominal power supply voltage as
c hosen by thc builder. Thi s will be
ex plained late r.

The input DC vo ltage is a lso tapped
o ff betwee n fu se F I and the mo ving
contac t of relay KI and app lied to the
autumatic vo ltage moni tori ng circ uit
consisti ng o f R I. 0 3. Q I. and K2.
When R I has been properly adjusted
and the DC voltage e xceeds the le vel
c hosen by the builder. D2 a va lanches
and appli es a posit ive voltage to the
base of Q I. driving it into saturation.
The co il o f K2 is the collec tor load for
Q I. whose co llector c urre nt energi zes
K2 and c loses its norma lly open co n­
tact s. Th is app lies ope ra ting voltage to



Fig. I . Schematic diagram of the power manitartdistribution panel . Relays shown not energized .
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Const r uc tion
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to be dra..... n by the load. A DPDT
relay with 10 Amp contacts can have
the contacts connected in para lle l to
form a 20 Amp re lay. Its coil is rated
for 12 VDC,

Relay K2 has very litt le work 10 do
and its co ntacts handle only the coil
current of KI. A sma ll DIP relay is
ideal. and half-Amp co ntac ts are
sturdier [han needed.

U2

Just how this panel is constructed
depends entirely upon the size of the
panel or enclosure and on the size of
the meters. The o nly ca utions which
should be observed are when connect­
ing C l, C2 , and C3 di rectly across the
point where the DC voltage input is
applied to the panel, and when ro uting
the heavy wire lead between R2 and
the KI co ntac ts and from R2 10 the
output terminals on J I. These two
leads must connect to the ends of the
shunt R2.

Om I Om 2 n Ul )

rI'n rI'n rI'n- + - + - +

~ C: ' C; · O ) C;

To
Station
( ;1'0000

Lima OH .t5K02 . Phones: (4 19) 223­
2 196 and (4 19) 227-65 73. 24-hour
FAX : (4 19) 227· 1313. Ask for Catalog
No. W597.

The meter!'> you will receive will be
of their choice. not yours. but a ll will
he high quality, name brand meters.
with basic movements rangi ng from
100 ~A or less [ 0 I rnA: at a couple
dollars each for top quality meters.
you can hardly go far wron g.

Fuse F l should be commensurate
with the maxim um current your power
supply is rated to deli ver. Most 100
Watt tra nsceivers draw about 20 Am ­
peres on peaks. so a standard 20A fuse
IS sufficient. However. if you usc
modes requiring consta nt full power
output, a slo ..... -hlo ..... fuse or a standard
fuse rated a hit higher might he the
best choice.

Relay K I can he single or double
throw as long as [here arc closed
contacts when the rel ay is not ener­
gized. The contacts must be rated 10
switch the maxim um current expected

re lay K l. K I then swi tches and opens
its normall y-closed contacts. remov ing
the DC input voltage from all output
terminals as well as the pane l monitor­
ing circuits. and both meter needles
will fall to the left end of the scale.
The input voltage. now somewhat ex ­
cessive. maintains both relays in (heir
operated pos itions. without damagi ng
the moni toring and co ntro l ci rcuit, un­
til the power supply is turned off . Be­
cause the normal elapsed time between
a power supply malfunct ion and its be­
ing turned off by the operator will
probably be only a few seconds at
most. the moni toring ci rcuit will not
be adversely affected.

Three optional three-termi nal regu­
lators, V I. V2. and V3 , derive their in­
put voltages from (he input side o f
shunt R2 and ammeter M I. so the cur­
rent drawn from these regul ators wil l
not he monitored on M I. Voltages of
5. fl . and 9 arc suggested as being
the mos t useful if this optio n is in­
el uded . Each lo w regulated vo ltage
should be available at two or three
paralle l-connected output connec tors,
such as coaxial power jacks. to pro­
vide flexibil it y in powering small
accessories .

Although not ind icated in Fig. l , a
low-cost AC line voltage mon itor
which indicates AC line voltage from
90 [ 0 130 VAC is recommended if you
have space (see "Line Voltage Moni­
tor: ' 73, Jan uary 1996. page 8fi ). Un­
fort unately, the schematic diagram was
inadvertently omitted and is repro­
duced in Fig. 2. Th is will add about
three or fou r doll ars to the overall cost
of the panel. and will provide a warn­
ing if the line voltage falls too low or
rises too far.

Even if you have a large budget and
have your heart set on nice. neat , high
tech digital meters [ 0 usc for M I and
M2, I very strongly recommend using
ana log meters instead. A digital meter,
while extremely acc urate. rnust be in­
spected close ly to see just what its in­
dication is. An analog meter merely
needs a quick glance at the position of
the needle to as sure you that a ll is
well.

Because new analog d ' Arsonva l
meters are ex tremely expensive. I sug­
gest you order a "grab bag" of five
very high quality surplus meters from:
Fair Radio Sa les. Inc.. I' Q Box 1105,



l N~~)7 IN~764A

120V "[ +AC 50K

i : t 500 JlA
,OIJlF
150V

F ig. 2. AC line voltage monitor (optional},

Because there 's little chance that the
scales on the two meters you use will be
exactly what you need, they cannot be
mounted until the scales have been
modified to fi t your requirements and any
internal rectifiers. shunts or multiplier re­
sistors have been removed. To accomplish
this you will need far more information
than can be included here, but do not de­
spair! (See "Use Those Surplus Meters,"
73, January 1992, page 42.) If you do not
have a copy or cannot locale one locally,
back issues and photocopies of articles can
be purchased from the publisher. That ar­
ticle has all the information you' ll need to
modi fy many different styles of meters.

When you have made the shunt R2 for
M I and changed the meter scale, both
can be remoun ted and wired into the cir­
cuit. When M2 and its assoc iated zener
diode 04 and voltage adj us t trimpot
R3 have been determined and the
meter scale modified to meet your re­
quirements, these components can be
mounted and wired into the circuit.

Before moving into the next section,
check all your wiring and all soldered con­
nections. Adjust R1 and R3 to place their
wipers at the ground end of rotation.

Adjustment

Temporarily app ly the DC output of
your power supply to the input terminals
of Jl, mai ntaining correc t polarity. Place
the panel in the same relative position it
will occupy when permanently installed ,
measure the DC voltage between the
positive terminal of M2 and ground with
a DMM (preferably) or accurate analog
multimctcr, and note the exac t voltage.
Adjust R3 so the vo ltage indic ated on
M2 is the same as that j ust measured .
Remove the voltage from J 1.

Determine the max imum DC voltage
your transcei ver or other load can with­
stand and still operate correctly. This
will be found in the list o f speci fications
in the operating manual.

Apply a source of varia ble, filtered
DC voltage capable of being varied from
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below to sligh tly
a bove the ma xi­
m um safe le vel ,
and set that voltage
from the variable
source with your
DMM or multi­
meier. Slowly ad-
j ust Rl and listen

for the click when K I energizes. Back off
Rl until Kl clicks again as it opens, then
readj ust RI until K l just energizes. Do this
carefully and do not overshoot.

Now, slowly vary the input voltage a bit
lower, adjusting very slowly so you can
hear Kl click as it operates . Measure the
input voltage again with your meter. It
should be extrerncly close to the trip voltage
set by R L Very minor adiustments, made ex­
tremely slowly, of Rl may be required until
you arc sure the OC voltage will he inter­
rupted should it exceed the tripping level you
have established. This completes all adjust­
ments. Operation will now be automatic.

Operation

Install the panel permanently where it
can easily be seen from your operating po­
sition. Connect the OC input and output
cables from the station power supply and
other equipment to the panel connectors .
When all cables have been connected and
you are certain no errors have been made,
tum the power supply on. The output
voltage will be displayed on meter M2.

Then turn a transceiver on. The current
drawn in the "Recei ve" mode will move
the needle of M I slightly up the scale. This
will probably not indicate the exact value
printed in the specifications. The latter is
not exact and transceivers vary among
themselves. Also, analog meters usually
have a rated accuracy of ±2% of full scale.

Connect a dununy load to the trans­
ceiver, and plug in a key. The current indi­
cated by M I will be d ose to that cited in
the specifications with the key d osed. If
you do not have a straight key, either a
paddle or mike will serve to kick the
needle on M 1 around to lei you see that all
is working properly.

Now, tum everything off, get a cold
"807" from the refrigerator, lean back in
your chair and admire your handiwork
You can be secure in the knowledge that a
glance at the meters will be reassuring, and
that your expensive rig(s) will be protected
automatically should Murphy interfere
with your power supply regulator.

Parts List

C1
0 .001 llF ceramic
d isc

C2, C4,
C5, C6 , 0 .1 IlF c e ra mic disc
C7,C8

C3
22 ~F 25VOC
e lectrolytic

0 1, 02 1N4148

0 3
5.6V 400 mW zener
diode

0 4
10V or 11V 400 mW
zene r d iode

Fl Fus e

J1
Barrie r s t rip or
b uilder's c hoice

J2,J3,J4
RCA jack or builder's
c hoice

Kl
SPOT or DPDT 12V
relay , NC contacts

SPST relay , NO

K2
contacts , 12V coil,
DIP o r s imilar small
relay

M1 Ammete r

M2 Voltmete r

2 N3904 or s imi la r
01 NP N sma ll signal

trans istor

Rl 1OkQ trimpot

R2 Shunt

R3
Trimpot vo ltage
a djust

U1 7805 regulator

U2 7806 re q ula to r

U3 7809 regu lator

One thing you should remember- if
you notice the needle O il M2 wiggling up
and down o n voice peaks or while key-
ing-no regulator is perfect , and be-
cause M2 is an expanded scale meter
these excursions arc much smaller than
they appear at firs t glance . Fa



Four functions in One Ins t ru me nl
F "'.:
• 0 instrumonl with lour test and ...-.

s"ring • .".t"",.
• 1.3OHz Fn.q l>llf>CY Counter
• 2MHz SW90p FunClion ~'ator
• Digital Mu"'met...
• Digital Tr;p'" Pow<I, SUppl~

• G-3lN @3A, lSV@l A, !IV@ 2A

CALL FOR A
FREE 60 PAGE

CATALOG!
. 201

MX·9300

Model XP-581
S """y~'.'... _ 10 0 .. Un.
SOC _ " , __ .OV +"•• 'A,.'..... ..A· '_·•.• · ""

_ "" """'010-------

rr"~
S.2S· x33"x l 7"

11:·32 Multi·Tone CTCSS Encoder 149.95

• Eight prog rammable.
selectable messages

• Ful ly field programmable
via ioeluded keypad

• Meetsali FCC
identificatioll requirements

• Fu lly enclosed ClCSS
encoder

• Al l 32 EIA tones tram
67.0 · 2035hz illdude~

• Perfect for mobileI
baseapplications

" 0 ... """" b...
• ' l ..",_ InIamlli

g tad""io

EIenco's aduanced doooill""" 0ig~a1 I Ar>alog T.......... i. s p<>clllily
_ ;gt>e<l tor s<:hool projo<:ts.• is bui. on a " ng le PC board tor m...l­
mum relia bility. • includooo 5 built· ln _ . uppl_, • !unci"" g_.
ator with conIinuOOllIy 5 i"", triangul a, and SQ""'" w."" lorma
11;60 lie "",nt b roM bi><lrd "",a,

XK·550
AlI5embled and Tested

$269.95 each
$279.95 each
$279,95 each

DELUXE SERIES
$·1330 25MHz $419
S· 1345 4QMHz 5549
S-1360 60MHz $749

Fa........ :
" Dalayod_p
•A""".,.o,;o "-' "i_
• 2 """'",""00
" 8""' ~'"Too'
" F>1", ai, '" _ .....,.., '" _ ·011"""'...•••n•• "

· Entire U.S.A. (800) 854-0541 • FAX (800) UIJ·~7

NEW
LOWER
PRICE

10·8 Alrtomilt~ Morse Code Idenfifie, \""
1.8S"xl12' x.3S" " 0 ~

~ 10-8Automalic Muse Stalion Idenliner $~

"_ ___COMMUNICAnONS SPECIALISTS, INC.

~
"~'~ t:=.~" ".426 WEST TAFT AVENUE ' QHANGt , CA 92865-4296
...~ . 1114J 99(J.,W l • FAX,ll 14! 914-3420

• H;g~ Lu"-'" S' CRT
• CornpIoW So_I<
• ...... muon, muo~ ......',

Model AM/FM-108K $169.95
AM/FM TrAns....,.. Radio Kil

$29.9
' - XK-550K • Kit

M·100SK TR-18K e-Olle R&con:ler Kit $139.95
Digital M" . imotoor K~ - ""~.........

..$19.95 $15.95

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

M·1700
Olgital Mul ~meter

,'..--... .........._.. "",._.....,..._-
'39.95

TP-3200 Shared Repeater Tone Panel

SS·32PA Encoder
,9" x1.3' x .4"

SS-32PADIP Swllch Prog ram mable CTCSS Encode, $28.95

• 51 CTCSS Tones
• 106 DCS Codes
• Supports 157 Repeater Subscribers
o On-Line Compute, Help
o Repeater CW ID
o Air Time Loading & Analys is Graphs
• Sig na lling Formats: CTCSS

DCS & OTMF

Call or write to
receive our full
Product Catalog

oDIP switch plOQrammable
• ClCSS erceoer
• All 32 EIA tones from
67.0· 203.5hz included

oMay be ordered with
customtones

TP-3200D Tabl8 Top Version
TP·320DRM·A Single Rack Mount version

·Tp·3200RM·B Triple Rack Mount vers ion
' Hojds up to tllree Tp·3200s

STANDARD SERIES
S-1325 25MHz $325
S-1340 40MHz $4S9

Fut" ....:
• TV Syr><:
• 1mv S.,,"""lty
• X • ~ 0.-""'"

CIRCLE 10 ON READER SERVICE CARD

Fluke Multlmeters
70 series
_7011 U lI.M
Modo>I7311 $95.00
Model 7511 5'29.00
Model 7711 , $154.M
Model 7911 , $17$ .00
80 se.IO$
_ 83 . . . . . . . . . .. $229.00
_85 . , U BU IO
_ 87 . U8ll.00

• Advantageous skills

archery
art: composition
art : drawing
an: fam iliarity with famous paintings
backgammon
baseball
bicycling
birdwatching
bookkeeping
bowling
boxing
car repair
cards: bridge
cards: cribbage
cards: poker
eat's cradle
cement making
conversation
cooking
dancing: ballroom
dancing: country
darkroom
desktop publishing
diving
dog training
dowsing
dressing for success
etiquette
fencing
first aid
fishing
flying
games: charades
games: chess
games: go
games: scavenger hunt
gardening
getting work
glassblowing
golf
hang gliding
horseback riding
hunting
ice skating
insect identification
Internet
interviewing
juggling
kite flying
knife throwing
knitting
knot tying
kung fu
languages: French
languages: German
languages: Spanish
leaf identification
magic tricks
map reading
meditation
metalworking
model airplanes
Morse code

Continued on page 59

NEUER SRY DIE
Con!lnuedfrom page 39

good at things, hut not great. Too lazy. I
guess.
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Number 48 0 11 your FNdtnc/c Cllrd

The Insta-Flex 2 Meter
Vagi Beam

Right at home in awkward p laces .

Darwin Ogden KB7WOS
790 West 800 Sou th

Richfield UT 84701

As shown in Fig. I , I drill ed a hole
in the 90 Q side of the 'T" for the coax
connector. I used a BNC chass is mount
on the fi rst, and an SO~239 co nnector
for the second Insta-Flcx I built . The
BNC is easier to insta ll, hut requires
an adapter (Radio Shackt» 27H-12U) to
connect it to coax using a PL· 259-type
connec tor.

Place one mark on the "T" where the
driven element is to be located and one
where the gamma rod is to be (sec "' ig.
3 ). Drill a small hole at the mark. all
the way thro ugh the "T" where the
driven clement and the gamma rod will
go: this will make an aligning hole.
The gamma rod can be mounted ei ther
way-up or down.

The cur ved s lot for the c lements
and gamma rod can be made any
wa y yo u want (F ig . J). The ensies t
way I have found is to trace the
curve of th e tape meas ure on the
PVC, and then usc a sc ro ll saw to
cut the curve.

Another method is to mel! it thro ugh
using a piece of the tape measure and a
propane torch. T he curved slot is very
impurtant for the rigidity of the c le­
ments. If you make a straight slot for

Construction

Se tup is instantaneous: Just pull it
out of the tube and the elements will
spring into po sition. Connect the coax
to the antenna and your rad io and
you' re on the air.

COO'
Capa c it or

Open En d

Con....e c Loo
I::eto.:ee~

:::=::::::\...Orive....

v.
cn d

ground

/Iu g
~

0"1 50-239

-'-- - I

q End Vi ew

Oc-iven
Element

" The elements call bend all
over the place and still return

to their proper positions."

I keep my beam in a fishing rod car­
rying tube behind the scat in my
pickup. A cardboard mailing tube or
PVC pipe would work j ust as well.

from Dean Harmer WB7PRB and
Berry Bradley WB7 REL. the combina­
tion of flexib le clements and gamma
match. coax capaci tor, and PVC boom
came together.

or BNC

_1_

51 / 1:(00'
a ppro~ i n)o [e

Gamma Rod

•

Gr oun d lug to
Or ivt'n Ele ment

Side View

Fig . I . Tuning me Insta-Ftex ragi. method A .
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I
f you have ever transported a yagi
beam. or carried it through woods or
underbrush. you know how the cle­

ments arc always catching or gcning
damaged on something-so you will
love the Insra-Flex Vagi Beam . II's inex­
pensive. easy 10 construct. and the ele­
men ts can bend all over the place and
still return to their proper positions.

The thing tha t makes the flexible el ­
emen ts and flexible gamma match pos­
sible is an eve ryday metal carpenter's
tape measure. I had thought about us­
ing the tape measure fo r some time.
The problem was designing a fl exibl e
gamma match. Thanks to suggestions



End View
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ANTENNAS INTERNATIONAL

5638 West Alice Ave.
Glendale, AZ 85302

http://members.aol.com'raibeam
E-mail: RAlbeam@aol.com
sales: 1 800 530-1913

SASE tr brtldln • VISA-MC-AUEX

STASDARD NiMH
eNB-153M7.2v 1300ma

AUNCONiCd
EHP-34 4.8v 1200ma

EBP-34S 4.8v 1600ma
EBP-35 7.2v 900ma

EBP-36 9.6v 650ma

Dr iv l!'!n
Ele me nt

~

,
~

•,,
c
"

NEW NiMH

BATTERIES

",iiliUiIIPG'RlPHR ™
REPLACEMENT BATTERIES

50-239
0 1'" 8NC

3/"" PVC Tee

YA.ESU NiMH
FNB-33M 4.8v 2200ma

FNB-38M 9.6v 750ma

ALINCO Ni\IH

ERP-225M 12v 1300ma
ERP-245M 7.2v 2200ma

ERP-34M 4.8v 22(Xhna

-u••

~orl1mo Rod

CIRCLE 68 ON READER SERVICE CARD
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WE ALSO OFFER
Camcorder Batteries> Accessories >Cordless Phone Batteries

Custom Battery Packs> NiCad Cells » Lithium Cells> Cellular Batteries

Ground lug to
Dri ven Elem..nt

Advanced Battery Systems, Inc., 300 Centre Street, Holbrook, MA 02343

(800) 634-8132· (617) 767·5516· Fax: (617) 767·4599
http://home.navisoft.com/periphex

ICOl\f NiMH
HP-75M l3.2v 2200ma
HP-8M 9.6".. 2200ma

KEN\ \/OOD NiMH
PH-75M 7.2v 2200ma
PH-85M 12v 1300ma
PH-17M 12v l300ma
PH-33M 6v 1900ma

C " "" '. c::: ;t o nc ..
d .t. I"' M;n ..d C
w i th Q v", .. iobl . fe
copoc ;tor. t h O' .., 0
r epl o e .d ", ilk L'J
'" tl "" . d On• .
0 ... "d th c o o ><

High perfonnance Trl-band, Dual-band & Mono-band Beams
Featuring WA7RA1's critically coupled, b1"f11trioclc"""-' dual _. system 1-:=';;::=~=~=~-::-1

From space saving 2 elements 10 kmg boom pile-up bosters. the Raibeam
otIers more gain per boomlength than any yagi Of" quad... GUARANTEED'

• Get IhtI OX edge with higher gain • lower . adlalkln angles _ high FIB ratio _

lower noise • Hlghaat quality a1uminum & stainless steel~ • 2 Kw P EP

£ ig.2. Tuning the lnsta-F/ex Yag i, method B.

the elements. they will lose their abil ­
ity to spring back into position. be­
cause the natural curve will be taken
out of the tape measure. Place the
piece of tape measure to be used to
melt the slot directly over the small
aligning hole. Make sure it is perpen­
dicular to the "T ' as shown in Fig. 3.
Heat the piece of tape measure about
one inch above the PVC. and when it
is hot enough. it will me lt the PVC .
Light pressure will help force it
through. Don't press too hard; the tape
measure will bend very easily as the
temperature increases. You will prob­
ably have to tu rn the "T" over and
do the same thing on the other side.
Make sure of the direction of the
curve, as the element will have to go
through both top and bottom curved

slots. After the PVC cools, fit the ~~~~~~~~i;iii~ii~~~;;;;;;;;;;r..;;o;9r========;
element. I

Make the curved slots for the reflec­
tor and director(s) the same way. At­
tach the 50-239 or BNC with a wire
connected to the ground lug, long
enough to reach the center of the
driven element. Now install the driven
element and the gamma rod. and se­
cure them with hot glue or epoxy. Solder
the wire from the ground lug to the
center of the driven element (Fig•• or 2).

Photo AI, Photo A2. Close-ups of gamma
section.



Photo H. The tnsta- Ftex in fJl'l!rflliml.

sea l the ope n end with ho t glue or ep­
ox y. Make sure you leave the end
upen ! Glue the coax capacitor 10 the
side o f the gamma rod . You migh t
wa nt to glue a piece of nonconduct­
ing ma te r ial be twee n the gamma rod
a nd the driv en clemen t for added
stre ng th.

-Mcthod B (Fig, 2); Use a variable
capacito r (optional), and adjust for
lo ......est SW Rs. You may have to move
the strip between the gamma rod and
driven element up or down. After the
correct capacitance is found, leave the
variable capacitor in place , replace it
wi th a fi xed one , or use a coax capaci ­
tor. I' ve found it eas ier to replace the
va riable capaci tor with coax and trim
as needed. With both a three-c lement
and a fou r-e le ment , I have had better
luck and faster tunin g using the coax
capac itor.

I have shown the Insta-Plex 10 lots
of hams and have go tten lots of strange
lOOKS when they see what it ' s made of
and how flex ible it is. Try it- if you
have comme nts, questions, or sugges­
tions about improvements, I'd like to
hear from you! i1

Help
the kids learn about the

wonderfol world of ham radio.
Then we' ll have the engineers
wc' Il need for the next century

here in the USA.

Give a 73 Magazine gift
subscription to the school in

your neighborhood...
only $24.97.

Please call 800-274-7373.

Share the fun !

Director

3/.:" pvc Pipe

"Setup is instantaneous: Just
pull it out of the tube and the

elements will spring into
position."

End Vi ew

acceptable . try mov ing the attacking
point on the gamma rod and driven el­
eme nt. You may need to trim a li tt le
off both ends of eac h eleme nt. 11 is bet­
ter to cut the e lements a li ttle long and
trim them than to have 10 rep lace them
with longer ones . After the correct
length of the coax capacitor is found,

-Mcthod A (Fig, I ): Co nnect the
coax to the ends on the gamma rod and
drive n elemen t as shown. Check
SWRs and start trim ming the coax off
about 1/8" at a time. Check SWRs af­
ter each adjustme nt. After the lowest
SWR reading is obtained, if it is not

Tuning

Dri ve n Element
....., G::. mo Rod

) .'th ,.;..

3/ 4" PVC Tee

ru iR •
• ~III • .

III iil Ili•
CO>
v

<U• • •L -0 ~ L L
~ 0 0u C - ~u 16. 11" • 9.67" u 11. 21' u> u •~

L L• L

'" 3/ 4" PVC Pil= e c c CO>

/ /
3/4" PVC T••

Re Tl e c t or

r

Fig, -I. YaKifi" 3 or 4 elements .
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Srde Vi!!w

Use either method ( 0 complete the
gamma match construction. Use a
piece o f coax. to make the needed ca­
pac itance . If you usc Method A, you
may wa nt to pu t a nonconductive sup­
port between the end of the gamma rod
and the driven clement.

Before sec uring the reflector and
directorts). measure. c ut and dry -fi t
the boom pieces into (he "T"s. O nce
the proper spaci ng between cle ments
is made, install the reflector and
director(s) in the respective slots and
secure them using hot glue or epoxy.
Line all the elements up and press the
boom pieces into the "T's . You don't
have to cement it together. If ) 'OU do,
make sure the elements and boom
pieces are lined up ~'ery quickly: once
the cement is se t, you can' t cha nge it. I
d idn ' t cement mine and don ' t have a
problem. If it comes loose, j ust line up
the cleme nts and press it toge ther
agmn.

Fig. J , Anaching the elements ,

1« \
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SPECI RL EUENTS
Ustings are free ofcharge as space permits. Please send us your
Special Event two months in advance of the issue you want it to
appear in. For example, if you want it to appear in the August
issue, we should receive it by May 1. Provide a clear. concise
summary of the essential details about your Special Event.

MAR 23 APR11-12

FLATWOODS, WV The 4th Annual
Central WV Hamfest, sponsored by
the PioneerAM,will beheld9AM-3
PM at Braxton County H.S., 1-79 Exit

CANFIELD,OH A giantoutdoor flea
market will be sponsored at the
Canfield Fairgrounds, State Route46
in Canfield OH, by the 2019 Radio
Club, Inc. Open 8 AM-3 PM. Free
parking.TICkets $5 at the door. Inside
tables $10 per 8 ft. Outdoor flea
market free with admission. Talk-in
on 145.275(-), 224.420(-), and
442.750(+). For more Info, contact
Don StcxJdardNBLNE, 42S. Whitney
Ave., Youngs town OH 44509. Tel.
(330) 793-7072.

APR 26

APR20

Center starting at 7 AM. Adm. $1­
Handicap access. Indoor tailgate
spaces $10 at the door; setup begins
at 8 AM. Vendor tables $20 ea.
(reserve by Apr. 11th). Free elec.
Commercial veneer Fri. eve. move­
in surcharge, $10 per table.
Sponsored by Temple ARC, 1802 S.
13th St., Temple TX 78504. Pnone
Mike WA5EQQ, (B 17) 773-3590,­
E-mail;mlefan@ vvm.com. Expo
netpage--llttplfM..ww.tam.org.

CIRCL£ 269 ON READER SERVICE CARD
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APR 19

BELTON, TX A Ham Expo-Tailgate
will be held at Bell County Expo

RALEIGH, NC The Raleigh ARS will
present Its 25th Hamfest and
Computer Fair in the Jim Graham
Bldg., NCS Fairgrounds,8 AM-4 PM.
Wheelchair access. ARRL, MARS,
ARES, NTS,QRP, and OX mtgs.Pre­
reg. $5, $6 at the door. All inside.
Tafjes and booths avail.Freeparking.
RVs welcome. Hospitality party Sat.
night. VE exams, contact AA4MY,
(919) 847-8512. For pre-reg. and
dealer inquiries , contact Ronnie
Reams WA4MJF, 3509 Rolesville
Rd., Wendell NC 27591. Tel. (919)
217-0263. Talk-in on 146.041.64.

Hall. Commercial exhibitors and
vendors with 6 or more flea market
tables will be aomteo beginning at 3
AM; other flea market sellers w~1 be
aanilted at 8 AM. Doors open to the
public at 8 AM. New and used
electronics gear.Talk-n on the MARA
rptr.W9HSY at 147.7&.15. Actn.$6 in
eoerce. $7 at the door.Chldren under
10 admitted free. Flea marketlables
(2S x6') are $1 5 in advance. plus adm.
ReservatDn deacline isAp'. SCh.Contact
M.ARA, eo. Box 8890, Madison WI
53708-8890. Tel. (608) 245-8890.

APR12

TRURO, NOVA SCOTIA, CANADA
The Truro ARC will celebrate their
50th anniversary with a banquet at the
Colchester Legion inTruro. Past and
present members are invitedto atleod
and celebrate. Reservations are
required.Aspecial QSL card has been
issued forthis historic event,and club
members willoperate with thespecial
callsign prefixXK1 for the periodApr.
6th- 19th. Contact Dawn MacKay
VE1MAK, 52 Spruce Dr., Truro NS
B2N 4X6, Canada. Tel. (902) 893­
3908. or E-maildawn.mackay@nsac
.ns.ca.

MADISON, WI The Madison Area
Rptr. Assn. Inc. will hold its 25th
annual Madson Swaplest at the Dane
County Expo Center's newExhibition

APR13

TUPELO. MS The Tupelo ARC and
Booneville ARC wiU co-sponsor the
North Mississipp i Hamfest and
Computer Expo '97, Apr.11th, 6 PM­
9 PM; and Apr. 12th, 8 AM-5 PM.
Location:The Mississippi Bldg.of the
Tupelo Furniture Market Complex on
Coley Rd. All-indoor hamfestl
computershow, flea market, vendors.
VE exams. Adm. $5, under 13 free
when accompanied by an adult.
Tafjes, $20.Contact Jack Ellis KI5QV,
Rt. 4, Box 198-B, Tupelo MS 38801.
Tel. (601) 842-7255. Talk-in on
147.38(+). Rag-<::hew on 14724(+).

FREDERICKSBURG, PA Northern
lebanon H.S. in Fredericksburg isthe
location for the 9th annual Hamfest
and Computer Showbeing sponsored
by the Appalachian AR Group. The
event starts at 8 AM. General adm.
$4, kids under 12 free. Indoor tables
$14, tailgating $4 .VE exams at9 AM.
Handicapped access. Morn ing
seminars.Talk-in on 146.041.64.Table
reservations are recommended and
must be prepaid.Tables not occupied
by 9 AM are subject to resale. No
refunds. Send check for reservations
to AARG, 105 Walnut St., Pine Grove
PA 17963. Tel. ( 7 17) 345-3780.
Reservationsmayalsobe madewith
Lanny Hoffman KD3TS, 337 N. 19th
St., Lebanon PA 17046. Tel. (717)
274-2148.

APR 4-5

FT. WORTH, TX VE exams will be......-"the_ARCand
the Kilocycle Club , 7 PM, at the
Lockheed Rec. Area Facility, 2400
Bryant Irvin Rd. For details call Ted
RdlarrJAB5QU, (817)29:M745.Some
testing done by appoiIltrnel1t only.

DELOIT, IA The Denison Rptr.Assn.
will host anamateurradio swap meet
at the Deloit Community Bldg. in
Deloit lA, 7 AM-2 PM. Adm. and
tables $2. Talk-in will be on
the K0CNM rptr. at 147.090.
Reservatioos for table space maybe
sent to Jim Currie KB0TLC, or Jim
Slechta KAOHFR at Cal/book
ecresses.Po-more info, seOO E-mail
to John Amdor KD6MXL at
johnmxl@netins.net.

MADISON, OH The Lake County
ARAw~l hold its 19th annual Hamfest
8AM-2 PM at Madison Hs.cn North
Ridge Rd.The flea market will feature
new and used amateur radio,
computer and electronic equip. VE
exams, forums. and an equipment
test bench will be featured. Adm. $5
at the door. Table space $6 for 6 ft.
table; $8 for 8 ft. table. Reservations
for tables can be made by calling
Roxanne at (216) 256-iJ320.

YONKERS, NY 'WECAFEST sr will
be held 9 AM-2 PM at Yonkers
Raceway, Central Ave. and Yonkers
Ave.Pre-reg.of all vendors, including
tailgaters, is recommended. Handcap
accessible,doorprizes, forums, fooct,
more . Adm. $6. Call the WECA
InIoUne at (914) 74HJ606, or write to
1hooJas RaffaeHi WB2NHC orJeanne
Raffaelli N2NQy, 544 Manhattan Ave.,
Thornwood NY 10594.

ATLANTA, GA The Southeastern
VHF Soc. ofCornelia GAwiU hold1heir
1997 confe rence at the Atlanta
Marriott Northwest Windy Hm, located
between Atlanta and Marietta GA
(about 45 min. from AtlantaHartsfield
Intemafl Airport). contact TadDanley
K3TD at (770) 5 13-9252 or via
k3fd@amsat.org. The Web site is
www.akom.netl~ae661svhfs.

APR6

APR 10 AND 24



MAY 3-4

DANBURY, CT The 1997 con ­
necticul Qoo Partywillbe sponsored
by the CandlewoodARA. 2000Z May
3rd-2000Z May 4th. with a rest period
0400Z~1200Z . Phone. AnY and ON.
ForoperatlflgrUes,rontad CARA, PO.
Box 3441, Danbury CT 06813-3441
USA. Please remember to send an
SASE.

The Last Skeptic of Science.
Rene blo .....s holes i n OTIC cher­
i shed scie nti fic dogma after an­
o ther. Do you believe there
have been ice ages? That the
m oon causes the tides? That the
iron core o f earth causes ils
magnetic field? That the trans­
mutation of elements is diffi­
cult? Another $25 .....ell srent.

PHILADELPHIA, PA The Olympia
ARC wi ll operate WA3BAT from
1300Z May 3rd-2000Z May 4th, 10
commemorate the 99th anniversary
of Admiral Dewey's triumph over the
Spanish fleet at the Bailie of Manila
Bay. SSB/Phone: 3.898.5, 7.248.5,
14.248.5. 2 1.368 .5, 28.368.5 ,
145.270 FM. CW: 3.710, 7.0301.110,
14.030,21 .0401.110.28.025, For a
certificate, send QSL and a 9' x 12'
SASE to Olympia ARC, Indepen­
dence Seaport 01Philadelphia, 2 11
South Columbus Blvd., Philadelphia
PA 19106 USA FlJ

and SASE to Bill Bearden KC4TOF,
237Falling Rod< t»: Stuarts Draft VA
24477 USA

THOMASVILLE, GA The Thomas­
ville ARC will operate W4UCJ 1700z­
2300Z Apr. 25th and llDOZ-2000Z
Apr. 26th, to commemornte the 76th
Annual Rose Festival. Operation wil
be in the lower portion of the General
80,40. 20 and 15 meter phone
subbands, and the NcMce 10 meter
~ Slbband. For a cerecete. send
OSland a go x1 'Z' SASEto TAAORose
Festival Station, P.O. Box 251 ,
~GA31799USA.

Pb" .... ~m..274-7373 Of 603-924-00SS. fAX
603-924-UlJ. Of "'" onkr f"rm ,," f'lIt" U
lor ""do:r;n~ ;ororm.,ioo

NASA '.ooned America .
Rene makes an airtight case
that SASA never landed any­
one on the moon. Ridiculous,
of course. so maybe you call be
the fi rst 10 find fault with
Rene's 30 "gotchas." lie sure
convinced Wayne. $25 .

APR 25-26

Rene's Books

APR 18-20

CHA RLOTTESVILLE. VA The
Albemar1e ARC will operate station
WA4TFZ, 23002 Apr. 181h-23QOZ
Apr. 20th , to comm emora te the
Charlollesville Dogwood Feslival.
Operation will be in the General
portion of the 80, 40. and 20 meter
bands. and the Novice portion of the
10 meter band. For OSlo send QSL

MAY 16-18

16th, the QRP-ARCI Awards Banquet
will be hosted by FDIM Banquet
Chairperson Pe te Meier WK8S .
Please send $15 banquet ticket fee
(US check. MO, orematt MO) made
out to oPere Mei~by May 1st. Mail
to Pete Meier WK8S, 4181 Rural.
Waterford MI 48329; or E-mail
pmeierOtir.com. Also on the 16th,
Preston Oou~ WJ'N will host the
FDIM QAP Vendor Eveoing Social. To
register, contact Preston Douglas
WJ2V, ORP Vendor Evening
Chairperson. 216 Harbor View N.,
Lawrence NY 11559, or via E-mail:
pdo(Kjas12t1ao1.rom,

DAYTON, OH The Dayton Ham­
ventiOnO, sponsored by the Oayton
ARA, Inc., will be hekl at the Hara
Arena. Fri ., May 16th: Flea market
open and bus service avail., 8 AM-6
PM; exhibits, noon-6 PM; forums 1
PM-5 PM . Sat. , MaV 16th: Ilea
market and bus service 7 AM-5 PM;
exhibits 8 AM-5 PM; forums, VE
exams , activities, 9 AM-5 PM ;
hamveolion banquet at the downtown
DaytOfl Convention Center, 6 PM.
Soo" May 17th: flea market 7 AM-4
PM; bus service available 7 AM-5
PM ; exhibi ts open 8 AM-2 PM ;
forums and activities 9:30 AM-1 :30
PM: prize drawings 2 PM. Programs
available Fri . at 7 AM in the Hara
Arena lobby and in the lent in l ront of
the East Hall entrance. Flea market
spaces are sold in advance only: a
maximum of 3 spaces per person
(non-transferable). Umiled to amateur
radio, electronic, and related items
only. Electricity available in a portion
of the last flea market row for $60 a
space extra. Tables and chairs not
available. contact the Flea Market
Chairman by FAX at (93 7) 253· 1289,
by E·mail at fleamkt @hamvention
.org, or by voice mail at (937) 276­
6932; allow 30 seconds for the phone
routing system to transfer 1I1e call .
Registralion lickets in advance $13,
at the door $15. Banquet tickets in
advance, $25: after May 17th, if
available,530.Flea market spaces $5()'

1 space, 511012 adjacent, 5220/3
adtaceoI; eec.$60 extra each spece.
C<wered tentwfe4ec. $325 sa

SPECIAL EVENT STATlONS

MAY 4

MAY 10

MAY 15-18

GREENVILLE, SC A hamlest will be
sponsored by the Blue Ridge ARS, 8
AM -5 PM, at the Anderson County
Fairgrounds, E ofAnderson on Hwy. 29
Business. Flea market. Buck Rogers,
K4ABT SEDAN packetconlerence,VE
exams at noon,ovemio;jlt carrpng, free
parmg. Talk-inon 146.011.61 .Advarce
eon. $4: $5 at the door. Contact Gene
WB4ZBZ. or David KE400Q, (864)
476-26W,E-mail: ke4qqq@inrx:Na.net.

HAGERSTOWN, MD The Anlietam
Radto Assn. will sponsor the Great
Hagerstown Hamfesl & Computer
Show at Hagerstown Jr. College.
Athletic, Rae., & Community Center.
SetupSat, May Jrd, 6 PM-9 PM,and
May 4th. 6 AM--a AM. VOlunteers will
be available to assist. A ll veneers
responsible for collecting applicable
slate lax. Proper lax and license
certificates shook:! be made available
upon request. Outside tailgating
spaces $5 per space. Adm . $5,
chik:lreo under 12 lree. Tables paid in
advance are $15 ea. A discount is
available for 11 or more tables.
limited tree electric hookups. Contact
ARA, P.O. Box 52, Hagerstown MD
21741. TeUFax (301) 791-3010. VE
exams at 9 AM, at no charge, by the
Mountain VEC. Walk-ins accepted .
For testing info,contact Leo Patterson
K08E. (304) 289-3576. or Gay
Rembold W3DFloV, (301) 724-tJ674_
Talk-in on 146.9401.520 simplex Ofl
the day of the event and on the night
before.

Section Convention and Hamfest at
me Abilene Civic Center 8 AM--5 PM
set.. and 9 AM- 2 PM Sun. Free
parking. VE exams. W heelchair
access. Tables $6 ea. Pre-reg. $7
(must be received by Apr. 29th), $8
at the door. Talk-in on 146.1601.760.
Contact Peg Richard KA4UPA, 1442
LakesKJe Dr.• Abilene TX 79602. Tel.
(9 15) 672-8889.

APR 27

MAY 3-4

DAYTON, OH The "FCHJr Days In
May""'QRPSy~um onThursday.
May 15th , held In conjunction with the
Dayton hamveot:il:JnO,wil kick olIQRP
activities at Dayton. Full day 01
activities on Thursday at the Days
Inn Dayton South (513-847­
8422); includes multimed ia QRP
presentations, catered lunch, door
prizes, tech talks, tutorials by dubs.
Thursday registration $30 before May
1, S35 after (if still available). Make
checks payable to -sob FoIIett- and
send to: Bob Follett AB7ST, 2861

ABILENE, TX The Key City ARC wil ESlales Dr. , Pari< City UT 84060, E-
sponsor the ARRL West Texas mai1:bfollett@ditelt.com.On Fri.• May
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A SHKILL, NY The ARRL Eastern
New York Section Conventioo will be
held at the MI. Beacon Hamlest at
John Jay H.S. in Fishkin. Ham reoo.
CClfTllUler and electronics nearreoet.
Adm. $5, spouses and kids free.
Advance tables sa,510 at the gate.
TaJgaMg. Bmg-yoor-own-table, 56 a
spot. VE exams lor aI icense cesses.
Talk-in on 146.97(-). Conlact Ken
AJrasofu KL7.x::o. 3 16 TIIUsViIe Rd.,
Apt 4,~eepsieNY 12603-2944.
TeI_(9 14) 485-9617; Fax; (9 14) 485­
2402. E-mal: Kerl.Ak.:JsoIutlbbs.rrtJv
.net

ARTHUR, IL The Moultrie AR Klub
will hold their 35lh Annual Harntest al
Mou"rie!Douglas County Fairgrounds
on the south side of Arthur, just off
Route 133 behind the high school.
Hours: 8 AM -1 PM. Adm . $4 per
person over 14 yrs old . Tables $10
ea. in advance. No exams this year.
Contact MA RX P. O. Box 91 ,
Lovington IL 61937; or call for info
days, (217) 543-2178; eves.• (217)
873-5287. Talk-in on 146.05:W.655
and 449.27~444.275.

HARMONY, NJ The 1997Cherryville
Hamfest will be held at Warren ColI11y
Farmers Fairgrouncion County Route
519 in Harmony. Open 8 AM-2 PM,
setupa16AM.Adm. $6 .Spouses and
children under 12 free. Tables $20.
indoor space indudes electric, 510
outdoor tailgating space . VE exams
5625. ToprEH"egi$ter and get details,
call Charlie Kosman WB2NQV at
(908) 788-4080.

SYRACUSE, NY "Spri'lg Fes( '9T wi
be held by 1he l..NefpooIAmalell" Reptr.
CU:l allhe NewYork StateFairgroLl'ldS
(Cattle Bldg.). The gale charge lor
anyone eotering the bldg. is $5 per
person. The Wg. 'Nil be open al 5AM
lor YelllDs, 8 AM lorIaigatefS am 1he
genemJ public. Hamlest hours are 8
AM-2 PM. Vendors mJSl exit by 5 PM.
811lrontage space 55 in narK:e, $10
al1hedoor.Tables Sl .50ea. inacMlnce,
$10 ea. at the door. .o\fake payable to
LAR,e. and mail to Tom Delasin
WA2DAD, 4172A Burning Tree Rd.•
UverpooI NY 13090.

67. Local mot el available. Free
parking. Dealers welcome.TICkets $5,
flea market space $10 a table. First­
corne, first-served, unless reserved.
Talk -in on 145.29 and 146.655.
Contact Ed Messenger N80YY, (304)
462-5312;orwrrteto: PARAlHamlest.
P.O. Box 301, Glenville WV26351.



Fig . I , Paralleled fl.r ed capacitors , added to a mridb fe 1'/I/J<lcilOr via
II rotarv switch, will provide em (a/Jpllrent) increased maximum value
for the variabte-s see text.

365 pF
variable

--

because of the high voltage on the
me tal cans them selves (s ince
they're above ground in almost all
cases). In the SB-220_ I've seen
this plastic insul ating mat erial
actually mell in the areas nearest
the eight 3Dk, 7-watt resi stors!
One can only imagine ....hat the
temperature inside the cap must
he ! It's worth mentioning that wet
electrolytic capac itors wi ll have
their life expectancy reduced by
a pred ict able amount for every
deg ree ri se o ver normal roo m
temperature (70degrecs F). Many
electrclytics are also marked as
having a maxim um permissible
operating temperaturc ... a tem­
perature that should never be ex­
ceeded under any circu mstances.
By the way. that doesn ' t mean
thatthe capac itor can be operated
ncar t ha t maximum without
lifeexpectancy degradatio n, as
mentioned before.

" It's interesting 10 note thaI the
heal produced by these ei ght 30k
resistors can he reduced by 570%
simply by changing them to lOOk,
2- o r 3- yvatt metal-oxide-Film re­
sis tors instead. This modification
alone should greatly prolong the
expected life of the e ight filter
capaci tors in an amplifier like the
SB-220. Other resistance values
may be used, up to about l50l,
provided the resistors themsel ves
can withstand the voltage across
them. Metal-oxide-Film resistor s
of the 2- to 3- walt variety are

2-pole, 3-position
rotary switch

350 pF
lixed

•
•

I-

SWI-h

SW I-a

350 pF
liXCd

J
~~

ers o f si milar desig n, are suh­
jee red to a higher-than-healthy
degree of heal during: ' normal'
opcnuicn. The S8 -220 is typical
of many Hnears in ham shacks
around the world . so these tips
may well find appli cahility in
yours. regardless o f it s actual
hrand-name and model number.

" A major source of hcat applied
to the electrolyt ic filte r capacuors
in the S8 -220 is from the eight
30k, 7-walt voltage-equaliz ing
resi stors that are directly adjacent
10 the eight electrolytic filter ca­
pacitors used in the high -volt age
power supp ly. A minor so urce of
capacitor heating resul ts from a
60 HI, ripple cu rrent flo win g

through each capacitor's incvi­
table internal resistance. In the
S8 ,22D. the filler capaci tor heat­
ing problem is compounded by
the fact that air cooling fm m the
amplifie r 's fan doesn ' t directly
reach the capacitors' metal cans ...
this is because the molded plastic
co vers that surround and insulate
each electrolytic also act as ther­
mal harriers. So me ampl ifiers lise
paper slip-o n co vers, hut all use
so me form of insul ating medi um

"This sounds like it might be an
excellent opportunity for a budding

machinist/entrepreneur..."

"Just as an example. let 's as­
sume you're locking for a 1.000+
pF variable cap not the easiest
thing 10 rome by hut don't let
that MOpyou. Variable caps in thc
365 to 420 pF range arc fairl y
common, so all you really need
10 do is to switch in additional 350
pF (or MJ) good qual ity (meaning
stahle) fixed capacitors. ones thai
wi ll pu t you in the right range.
until you have the value over the
maximum va lue o f your variable
ca p o n hand . In other words. if

Fro m Kichard vt easu rcs
A( ;6K : "T he ex planation that
follows will help you to under­
sta nd why the clec-trol ync filter
capacitors in the popular Heat h
5 8 -220 linear amplifier. and oth-

Hot stuff!

you need a maximum o f 700 pF.
use a 365 pF variable and a 350
pFfixed cap in parallel..; this will
give you scmert nng in the area of
a 380 to 7 15 pF variable. If you' d
like to get up 10 a 1.000+ pF van­
ahle as mentioned before, use a
365 pF variable along with two
para lleled 350 pF fixed capaci­
tors, for a total of 730 to 1,065 pF
variable . •·il.: , I shows how 10 do
th is us ing j ust a two-pole , th ree­
positio n rotary switch. Of course,
you can substitute whatever ac ­
tual va lues you wis h for the va ri­
ou s cupacuors. and add mo re
fixed 'j umps ' by using a rotary
switch with add itional poles and
additional positions: anothe r pole
and another cl ick-stop position
are neede-d for each fixed capaci ­
tor 'j ump' above that shown in
.·i~ _ I, II' s wonh keeping in mind
for future use . even if you don't
ha ve an immedia te need ri ght
no w... i t c a n sa ve yo u so me
money that might haw othe rwise
been spent on high-priced , hard­
to-find high-p icofarad variable
caps !"

Your Input Welcome Here

N",mtHN" 53 on yOlJT F...cltHlc k c¥d

HAM TO HAM

Dave Miller NZ9E
7462 tewer Avenue
Niles IL 60714-3108

Free test signals

Hard-ta-flnd variable caps

From J oh n Nix: "If you find
you rsel f in need of a fairly large,
fairly expensive variable capaci­
tor forthut low frequency an ten na
tuner proj ect you 've been putti ng
o ff . here' s an idea you might want
to consider adapting 10 your own
req uirements.

Prom I' hi! Salas A IlSX :
"Those lillIe MFJ SWR analyz­
ers ab o mak e great lillie portable
signal gc ucruto rs for ge neral test­
ing purposes. In order to do their
joh as SWR analyzers. the unit s
need to simulate a very low power
CW transm itter, alo ng with an
equally se nsi tive SWR metering
circu it. Yo u can the refore use
these lillie gems for general sig­
nal injecting o r troubleshoot ing,
as well as for antenna and trans­
mission line analysis.

" In order to ac hie ve a vari able
RF sig nal o utput, I"\"C used a
Rad io Sh ac kTtol #15 -5 78 vari­
a b le 75 -oh m TV an enuaror.
al ong with t he appropriat e
adapte rs, to red uce the signal
level to whatever I've needed
fo r the particular troubleshoot­
ing job at hand . I also dec ided
to o pe n up t he Ra d io Shack
attc nuaror 's case and re place the
Pccon nccto rs with B:-.JC connec­
tors. Ju st another twist to make
the auenuaror eve n han dier! A nd
speaking o f Rad io S hack, l ' vc
found that their #2 1-506 50-o hm
d umm y load ca n be expected 10
work well up to abo ut 500 MH z.
It will handle to waus continu ­
o us ly, o r e ven 100 wans for a
few seconds at a time . I' ve pu t
100 watt s into min e a number o f
time s, getti ng it so hot that I
couldn 't touch it , and it doesn't
see m to have damaged or de­
graded the uni t ' s S WR in the
le a st. T r y not to o ve rd o it ,
though!"
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often o nly rated at 350 volts
maxim um across the element,
bUI this can eas ily be doubled by
using two 50k resisto rs in series
(in place of one lOOk unit). Spi­
ral-fi lm reststors. if available.
can also be used . since Ihey 'll
withstand higher voltages across
them than any othe r varie ty of
resistor. By the way, I don 't rec­
omme nd using the o lder carbo n
compos it ion ty pes; they don't
ma intain their to lerance s well
with heat and age.

" Increas ing the va lue of the
equalizing resistors across the
filter ca pac itors will also in ­
crease the ' bleed-down time' of
the capaci to rs when the power
is turned off. Therefore , be es­
peciall y careful 10 allow enough
lime for the charge on the caps
to bleed o ff hy watching th e
voltm eter on your ampl ifier
drop to zero, Then apply a reli ­
able jumper lead from the HV
anode te rmi nal d irectl y to
ground to provide a sure ground
path for the high tension point.

"Here's anot her caveat abo ut
somet hi ng that can occu r in
some linears with an auromanc
short ing interlock switch, suc h
as the Heath 58-220: It will spill
the II V filter caps' charge di­
rec tly into the grid-current me­
teri ng shunt whe n a short is

applied by the interlock switch
action or by an externa l jumper
10 ground, if the charge on rhc
caps has not been allowed to
bleed off normally. If the meter
happens to be in the grid-current
position when this happens, it
can he destroyed in short order
under these co nditions! So just
ope ning the HV co mpartme nt
can potentially (no pun) fry your
ampli fier's metering c ircuit­
so methi ng you wouldn 't no r­
mall y th ink of un less you've
seen it happen . That 's another
good reason no t to leave t he
muh imeter switch in the grid­
curren t pos ition and to not e ven
go into you r linear unti l the caps
hav e had a reasonable time to
bleed off t he ir h ig h vo ltage
c harge. So again, put the meter
in the high vo ltage vo ltme ter
pos ition and keep an eye on it
unt il ir' s safe to ente r."

Moderator 's noll': One source
for Ihe metal-oxide-film resis­
ton mentioned in Rich j piece
is D ig i -Ke J Corporation,
I (800) 344-4539. As an indi ­
vidual , Rich has done an umut; ­
ing amoun t of researc h in to
lima/ellr HF amplifiers , their
peculia ri ties and their short ,
comings. tve fou nd his "fixes "
to be practical , and his proce­
dura l o u t l in e s s hould b e

manageable bv the average ham
radio hobbyisl. As Rich said ,
please remember Ihat anytime
\'o u 're working a round high
i'oltagi' components JO u should
take time to thin k about the
safety procedures that mlut be
followed , We tend to become
somewha t complacent since
most ofOllr servicing is done (Ill

10K" voltage electronics these
days , b ut the high voltag e
present in IIIbe equipment is}IISI
as deadly as it ever II"ClS -s muybe
mo re so beet/use 0/ o ur Cll rre'"
tendency toward complacency ,
I know that / hm'e to keep re­
minding myself to go slmdy and
ca utio us ly when tuhe anode
potentials are nearby.

Easy in and easy out

From :\Ia r k Marh olln
KE6JJR: "For TS-50S and IC­
706 (and probably most othe r
rigs) mobile users, the standard
screws used to attach the radios
to their mobile mounts arc amm
), 20 mm Phillips-head sere ws.
This makes removal of your ra­
d io from your mobile mount in­
convenient and time-consuming.
Somet imes ge ll ing even a
's tubby' Phill ips screwdrive r
alongside the radio's mou nting
bracket can be challenging.

"For a major improvemen t in
th is are a . pu rc hase -r mm x
20mm steel hex head screws and
#4 thumbscrews from your lo­
cal hardware store or home cen­
ter. Cut off all bu t three or four
th reads on the threaded portion
of each of the thumbscrews and
screw them into the hex head of
rhc -tmm x 201010 screws. Th is
will be simpl y a friction fit, bUI
it will hold the thumbsc rew part
to the hex head screw pa rt te m­
porarily. Now solder the thumb­
screw part to the hex head pa rt
wit h silve r solde r. acid flux (not
rosin Ilux) and plenty of heal.
Clean the screws well when coo l
to re move all traces of the acid
fl ux. Now yo u have 4mm x
201010 thumbscrews that make it
a snap 10 inst a ll and remov e
your mobile rig fro m its mob ile
mount by hand.'

Mode r a to r 's notf' : Th iJ
sounds like it miRht be an excel­
lent opponunttv for a budding
machinisttentrepreneur -: sup­
plyinK metric thumbscrews f or a
i'arielJ of tUe.f in the amateur
radio ma rket . These are the
types of recognizable business
opporumities that Uncle lVayne
has spoken of so often in his
editoria ls, There are many such
"gateways ofopportunity," sup ­
plying simple bUI ne cessary

Momentary Closure Swi tch
to assist in tuning up

transceiver

1/8" Miniature Phone Jack
from

CW Key or Elec!'"onic Keyer

r--1>h..

Shielded Cabling
between PK-232
and transceiver

»:

RCA Phone Jack
fro m PK-232's

CW output

1/4" Phone Jack
. ,

to transceiver s
CW input

35mm Film Canister
Enclosure

Fig . 2, ADIB j " TUlle-up Au istant." See lex t f orfull details,
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Please send all correspondence
relating to Ihis column to 73 's
"Ham To Ham" column, cIa Dave
Miller NZ9E, 7462 Law ler Av­
en ue, Nile s, IL 607 14-3108,
USA. All contributions used in
this column will be reimbursed by
a contributor's fee of S10, which
includes its exclusive use by 73.
We will attempt to respond to all
legitimate contributors' ideas in a
timely manner, but be sure to send
all spec ifi c que stion s on any
part icular tip to the originator of
the idea , not to thi s column's
moderator nor to 73. fa

by irs readers have nol necessar­
ily bun tested by the column 's
moderator nor by Ihe staffof73,
and thus no gua rantee ofopera­
nonal success j s implied. Al­
wa ys use your own best
judgment before modifying (my
electronic item from the origi­
nal equipment manufacturer 's
specifications. No responsibility
is implied by the moderator nor
by 73 for any equipment dam­
age or malfunction resu lting
f rom information supplied in
this column.
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Custom designed mixer from
Synergy Microwave Corp, is

the heart of a
new high
performance
receiver,

An '" ........~dni'"
incor p<lf41inl" custom m il"•• 110m
Synerl'l' MO.,...~.. COfp. for ...onl
..,.,... pMomwnc~MId~
,'"".. to COft1~ vrith It. bo1.f f\.t
!lin r~,""

Ilf opeedI pr~ .on<!
imp...'f'd ALe circUl .ldd
~IOSS8"........c.

, ~,..;o",.~ """"""-.0.
AGe circu~ is fr~ "om ......to.d.

U _ limifinl .~ 1rM.....~ wif .......~I """""" or CCIfnP''''''"'''1
~..........
• G , c.........~ reaoM!f ........ from I.3MHz lO }(lMHz ssa & cw
, AI bond tra~ 16Q. IOM SS8 & cw

1mp'(Po..clIul Ilf~ak in cw "nd buill in iMnbc kq"OI"
SCM fill",..v~ bonOwidlh from lOOHz.o 1400Hz. No ' inlinl ""'" "I

l00Hz~jn8

Completely
Re-engineered!

Phil Salas AD5X
1517 Creekside Drive
Richardson TX 75081

Richard L. Measures AG6K
6455 La Cambre Road
Somis CA 93066

John Nix
9 123 Highway 23 NE
Foley MN 56329-9501

Thomas M. Hart AD IB
54 Hermaine Avenue
Dedham MA 02026

Mark Marholin KE6JJR
1588 Four Oak Circle
San Jose CA 9513 1

must always do something el se
first!

Finally, a special thanks to all
of this month's contributors:

Andrew Gretchenuk
12233 Rosaro Avenue
Warm Mineral Springs R..
34287

Note: The ideas and sugges­
tions contributed to this column

More small bulbs

73 Amateur Radio Today's
" Ham To Ham" co lum n past
columns are now ava ilable on
the Internet Web pages at : htt p:/
Iwww.rrs ta .comlhth asaservice
to the column's readership. The
site is being provided th rough
th e good g races of M ark
Bohnho ff WB9 UOM. Surf over
and have a look!

Don't put o ff se nding in your
o wn favorite ti ps, ideas, sugges­
tions or shortcuts to my addre ss
at the beginning of the co lumn .
To keep " Ham To Ha m" live ly
and tnrerest tng I need more con­
tinuous input-your input. Just
jot dow n whatever you'd li ke to
pass on to others from your own
expe riences in our hobby and
I'll do the res t. I' m wa iting to
hear from you.

Fro m Andrew Gretchenuk:
"A good replacement bulb for
me ters and d ials in modern
transceivers can be found in the
type 218 2 min iat ure lamp. The
2182 is rated at 14 volts at 80
mill iamperes and has an average
bulb life of 40,000 hours ( that
equates out to nearly five years
of constant running! ). If ope r­
ated at somewhat less than 14
volts, the life expectancy will
naturall y increase . For instance ,
wh en operated at 12 vo lts , the
2182 lamp draws 75 milliam­
peres and will probably last 20
to 25 % longer yet. Long life for
our transceiver' s bulbs is impor­
tant , especially if the equ ipment
is left running 24 hours a day,
as in the case of most packet
BBSs, digipeate rs, and network
node s. The 2 182 1amp measure s
abo ut 311 6- in d iameter a nd
7/1 6~ long and comes with su f­
ficien t ly long wire leads . It
wo uld be a go od repl ace me nt
c hoice fo r s po ts where that
physical size doesn' t preclude
its use . Check o ut the Mouser

catalog {tel. 80 0 -9 9 2-9 943 ; I--;~~~~~~~========;;;;;;;;;;;;;;;;;;;;;;
htl p :/Iww w. mo us e r.c o m ) as
on e source fo r this lamp and
keep a fe w of these bulbs on
hand."

Check out this Web site

-Murphy' s Corollary : What­
ever it is that you want to do, you

Photo opportunity

From Thomas Hart ADI B:
" Being active on all bands from
160 through 2 me ters, on a va­
riet y of modes, I d ecided to add
a PK· 2 3 2 te rmi na l u n it to
my station to augment C W as
we ll a s t he va riou s d igi t a l
mode s o f o pe ra tion . S ince
conve rting ove r, I 've found
myself using my st raight ke y
and keyer very infrequently, reo
lying inst ead o n my computer
and te rm inal node controller
(T NC) fo r v irtu ally all non ­
vo ice co mmun icatio ns.

" For those time s when I need
to manually key the transmitter
(fo r adjusting power output and
for antenna tune-up). I' ve found
thi s simp le de vice (sho wn in
Fig. 2) to be more than ad­
equate . Basically, it consists o f
a d iscarded 35 mm film canister,
holding a momentary push-but ­
ton switch, that can be used to
key my transmitter, allowing me
to make final adjustments to
the tra nsc eiv e r/ tran smatch
co mbination . T here's also a
miniature fe male 118" phone
jack in the side of the canister
for inserting a stra ight key, bug,
or electronic keyer if desired...
just for no stalgia.

"The few parts needed are
readily availab le from any Ra ­
dio Shack store and the layout
is noncritic al , q uic k and easy.
Simply cut the line that pre s­
ently connects your m c to you r
rig's keying input and insert the
ci rcuit shown in Fig. 2 in paral­
lel wit h that line . The entire
project should take only a fe w
minutes to co m ple te .. . no t
counting the lime needed 10 go
to the store to buy the roll of
film ! T he converted fil m canis­
ter stands on the shelf next to my
Kenwood transceiver and has
bee n very usefu l for my own
o perat ing se t up . I ho pe that
some varia tion on it will work
for you just as we ll."

accessories to the amateur mar­
ketplace. They can sometimes
lead to eventual independence
from the need to gel up every
day and trudge off 10 the same
job at someone else's place of
business.



Your Tech Answer Man

Now it was reasonable to consider
sending the image in aboutthe same
bandwidth as a monoc hrome pic­
ture. Rememher when I said that the

eye can't discern fine spatialdetails
o f co lor? Well , that meant you
d idn't need to se nd wry detailed
color info rmation. so the color (or
"chroma") signal d idn' t require a
lot of bandwidth, as lon g as the
bri gh tne ss (o r " lumina nce")
bandw idth was high .

But where. oh where, could you
put the chroma signal? The answer
lay in a bit o f spectral cleverness.
Television. being a repeating phc­
nomenoo--each line repeats at the
same rate, no matter what's in the
picture-c-had most of its spectral
energy in repeating clumps of fre­
quencies. with w ry little energy in
between them. It was decided Ihal
a subcamer signal (a carrier riding
on rhe luminance signal) could
carry the colo r information . By
carefullychoosing the freq uency of
the subcarner so that it didn't di­
vide evenly into the line rate, me
spec tral holes could be fi lled with
the color signal. In theory, the IWO

wouldn' t interfere with eac h other!
In theory. In practice, if a signal

is there. it 's there, and you'll sec il.
Due LO the deliberate nunhannonic
nature of the chroma VS. line rate
frequencies, the real effect was that
each line of video had most of the
chroma peaks and valleys indiffer­
ent places. and each frame had them
oppos ite to the last one. The result
was that the color signal appeared
as a slight herringhone pattern,
hard to sec because it tended to
a verage out over two frames . If
you want 10 see what it looks like,
get a black-and- while TV with a
man ually adjus table tuner, and
turn the fine -tuning contro l in the
d irection of maximum picture
sharpness (usua lly clockwise).
Keep turning it a lin le more, and
you' ll sec the herringbone pallem.
You may also see squiggly lines
that move with the audio port ion
of the broadcast, because another
su bc arri e r ca rrie s th e sound.
using FM.

Exactly how the color informa­
tion for the enure visual spect rum
is encoded 01110 one subcarner is a
Iescmeung topic. and we' Hexplore
it ne xt time. Until then, 73 de
KB l U\1. flJ

Piggyback

Back to our story

Sooo-eeeel

Talk about a bandwidth hog! It
was possible to simply t ransmit
three comple te TV signals, use
three tuners ar rbc SCI. and he done
with it. Possible. yes. Practical. no.
First o f all. such a scheme would
require using up three times the
spectrum space of a monochrome
signal. Second, it would require
three times the transrniuer power.
Third, three tuners in each set would
be mighty expensive. Finally, do­
ing it that way would make the sig­
nals inco mpatible with the millions
of existing monochrome SCK Why?
Because the mono set would only
be seeing a picture whose bright­
ness values corresponded to one
co lor out of three . II would be rec­
ognizable, but it would sure look
weird.

Another approach

There hadto be another way, and
there was! Inventing it meant thulk­
ing of a color picture in a com­
plete ly d ifferent way : as two
separate elements. One was the
hrighula s of each tJ;,JI on the screen.
which wa..ex:k."1 lythe same as with
an)' monochrome picture. Tbc sec­
ond wa.. the color value of that dot.
which itself consisted of two more
clements: hue (such as red. orange.
ctc.) and saturation (how strong the
color was).

The advantage of treating the
picture that way, instead of as three
separate images, was tremendous.

So, you now had the nec essary
clements to paint three pictures.
But, how to scan the three images?
Atthc back on be tube, in the neck.
were separate "electron guns:'
which were just like the ones in a
monochrome tube. except that there
were three of them nexi to each
o the r. Behind the layer of phos­
pho rs on the tube's face, a metal

grille with very fine holes, called
rbe "shadow mask:' was placed.
The angle of the holes permitted
only thebeam coming rrorn the req­
uisite gun 10 enter, !;O the beam for
the green image cooldooly light up
green pbospbors. and so on. Now.
it really was posnble to paint three
colors at the same time, all inde­

pendently. BUI from where was the
color signal to come?

A quick detour

Playing the angles

Tbe answer was simple geom­
etry.combiecd with some high-pre­
cisioo manufacturing. The colored
phosphor dots were deposited on
the inside face of the picture tube

in a repealing panern. each grou p
of three next to aoot.her. For many
years. mat pancm was a tiny tri­
angle composed of round dots.
Then, in the 1960s, the Sony Cor­

poration invented and introduced
theu-Trinitront tube, whichput rbe
three colors in stripes, one color
next 10 the o tbe r. This resulted in
mo re on he beams hitting the phos­
phl l~ instead of the space between
them (because there was less space
wasted], and thus much higher
brightness-it gave the company's
TVs a tremendous advantage. The
basicTrinitron patent has long since
expired, and virtually all current
sets are made with striped tubes.

earths" would generate di ffe rent
colors when struck by an electron
beam. With care ful selection, it
was possible to create red. green
and blue phosphors. The trick
now was to scan three separate
im ag e s. with three se pa rate
beams. in one picture tube. How
could you do that?

Rare earths

By the way, if you're thinking
that having the colors next 10 each
other, no mailer what the configu­
ration, would produce three images
that didn' t quite overlap perfectly,
you' re absolutely right! Luckily, the
human eye's ahilily to distinguish
color changes m-er small distances
is w ry limited.The result is that the
eye blurs the three pictures into one
full-co lor image . Heave n only
knows what a color TV picture
looks like to an eagle. Probably
rxxhing wry good. If you want to
sec what the picture is really made
o f, gel right up to the face of rbe
tube and take a kJok- you'll plainly

Just as the pbospboss in mono- see the red. green and blue stripes.
chrome picture rubes could be made The onIylV sets that actuallyover-
to give off while light (well , OK, lap color are projection sets with

bluish-white ), it was found that separate projection tubes, one for
various minerals ca lled " ra re each of the three colors.
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As soon as fully electronic tcje­
vision began 10 lake off in the mar­
ketplace-c-perhaps even be fore
then-work began on adajl(ing it
for color. Borrowing from the old
scanningdiskcoocept. CBS created
a color lV system that was a hy­
brid of the old and the new. It used
a picture tube to create a mono­
chrome image, with a rotating disk
in frunt of it. This disk didn't scan
the image, though. Instead, it was
broken up into three sections, each
consisting of a color fi lter for each
of the additive primary colors: red,
green and blue . The disk was auto­
matically synchronized to the ver­
tical scan rate of the incoming
signal, resulting in the successive
display of three pictures, one in
each color. The human eye, which
cannot sense color changes very
Iast. integrated all three pictures
into one fu ll -co lo r image . It
worked, hut it had limited bright­
ness, due 10 the light loss Ihrough
the fill ers, and there was some
flicker. And, just like with the old
mechan ical scanning sys te m, it
took a big disk for the size of the
resulting picture 10 he acceptable.

Ultimately, an all-electronic sys­
terncreated by RCA engineers won
out. just as an-electronic television
itself had displaced mechanical
scanning. BUI how the heck 00 you
create colors on the face of a tube?

More TV

The magic ra inbow

Last time, we examined the his­
tory and basic theory behind scan­
ning a television imag e. Let ' s
conti nue . this time looking at
color and the rnakeup of tbc video
signal.

Michael J. Geier KB1UM
c/o 73 Magazine
70 Route 202 North
Peterborough NH 03458
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lengths of the antennas with the
help offonnulae that you provide.
You can teach the meaning of
'frequency' as being a 'location
on the dial.' Once 'frequency' is
in their vocabula ry, th e k ids
are ready for some algebra and
division : Let the math begin!"

W2XM has le arned to work
with the teacher to include ama­
teur radio in other curriculum ar­
eas. Any reader who wants lesson
plans 10 use in different subject
areas can write to this " Hams
With Class" column or to Bob
Raffaele at E-mail: bobw2xm
@tu.albany.ny.us.

B ob a nd N athani el h av e
learned to use QSL cards and the
" Archie" comic book published
by the ARRL in their presentation.
They seem to have mastered the
i mportance o f do ing live ly
demonstrations, keeping the pace
fas t, and having lots of vis ual
materials for the children.

Bob has so many good ideas to
share about his experiences in the
classroom. We wish him contin­
ued success as he continues to
persevere in tr ying to reac h
youngs ters in local schools. ill

Check out our weh site for mor"
information. Take the guided
tour or download a demo copy
and rry it out yourself!

http://www.psrv. com/lifx/

This is a cool product! - Ham Radio Online

HFx will become a powerful force in the field of H F-propagadon
prediction and analysis. - QST

Hf-x figures among the most complete and best developed
predictio n software rools. - Megahrrtz

Very intuitive and visual . . . easy to un derstand! - CQ OapanJ

It's un canny how accurate (H Fx) is! - N 9VlfW

meters and 15 meters are the
bands of choice. The antenna is a
40m dipole, modified to enhance
dual-band operation.

"With hand -held rigs, small
antennas, repeaters allowing dis­
tant contacts, eutopatchcs, and
local hams standing by to encour­
age the kids, a 2-meter contact can
be great. Our VHF antenna is a
vertically-mounted coaxial dipole
that is placed outside . The anten­
nas should be installed and tested
before the demonstration.

" Kids will be intrigued to find
you talking on the air as they en­
ter the classroom that day. Using
this ' teaser' as an introduction is
a good idea only if the dernonstra­
tor is not performing solo. Some­
one has to exp lain what is
happening.

"It is explained that the only
things required for the exchange
of voices are in vis ibl e radi o
waves and devices to emit and
capture them. A display of anten­
nas can be set up so the stude nts
can see that ham antennas need
not be e xpensive or large and
cumbersome.

"Students can calculate the

CIRCLE 226 ON READER SERVICE CARD
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Numbll, 57 on your FHdbllck card

only to let them down. There is
no sadder sight than a classroom
full of disappointed middle­
schoolers. Playing it safe, this pre­
senter uses 40 SSB, 15 SSB, and
2m FM for most live demonstra­
tions. On-the-air QSOs are only
a small part of a comprehensive
lesson on ham radio.

"Nathaniel KB2HPX and I
have planned a presentation that
fills two to three hours on each of
two days. I've adapted this lesson
for 6th graders because at this
grade level they know enough
geography and math skills to ben ­
efit from the interactive learning."

Bob goes on to explain that
since he and Nathaniel teamed up
to do their presentations in local
schools in 1992, they've been
very we ll received. But recently
the demand for them in the class­
room has decreased. They seem
to have met up with what many
of us in the classroom are start­
ing to encounter... the inevitable
comparison to the very popular
Internet.

We who are concerned about
the recruitment of young people
into ham radio need to be ready
to change our old motivation tech­
niques when they really don' t
work: like they used to.

Bob continues: "On-line access
10 information and pictures, and
the ability to transfer large quan­
tities ofdata quickly and reliably,
are aspects of communications
where the Internet beats amateur
radio hands down (as long as elec­
ttical power and telephone service
are available and uninterrupted).
The Internet is an appliance ;
many people use it, but few un­
derstand it. Ham radio is a com­
m unicat ions service and a n
educational hobby that can be so
totally engrossing it can easily
become a 'way of life.'

"Perhaps an environment in
which both newcomers and vet­
erans are being enriched and in
which technology is being ad­
vanced should be called a very
successful educational institution,
and not just a 'hobby.'

"Here 's a lesson that wo rks
well in a classroom and incl udes
operating a low-band rig . Forty

HRMS

It's always nice learning about
what hams are doing throughout
the country to help promote ama­
teur radio to young people. It's
important to share ideas with each
other so we can all benefit from
the successes we've been fortu­
nateenough to achieve. My friend
Bob Raffaele W2XM from Al­
bany, New York, has always been
interested in getting children in­
volved with the hobby. He re­
cently sent me the following
article he wrote in hope that read­
ers of this column wouldget some
ideas that they could use in their
local schools.

Bob writes: "Most of us get so
much satisfaction from ham radio
that we want to share it with those
who are not yet involved . For
those who want to make a presen­
tation to school-aged kids, I hope
this encourages you. School kids
are curious and quick to learn.
However, there are obstacles. In
general, kids are more than a little
impatient and undoubtedly hard
to impress. I've dealt mostly with
6th graders. They know about cel­
lular phones and the World Wide
Web; they will not be awed by a
demonstration of your HT and a
description of the OX you can
work: from home.

" Hams communicate via key­
board and CRT, voice, telegraphy,
and television. They talk: with as ­
tronauts, DXpeditioners, and fel­
low hobbyists of all ages. Hams
are pioneers in communications
technology; they assist in emer­
gencies; and many have rigs, and
HF or packet stations, right in
the ir cars. To help children to ap­
predate our world of amateur ra­
dio, we'd like to teach them about
all these things... and more.

"In our enthusiasm, however,
we sometimes have a tendency to
cause kids to expect more than we
can deliver at the moment. Let 's
not build up their expectations,

Visiting local schools

Carole Perry WB2MGP
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006
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Bill Brown WBBElK
139 Angela Dr. Apt. B
Madison AL 35738

California balloonin'

During a recent visit with \ like
Hen kosk i KC6CCC in San
Clemente, California. I had the
opportunity 10 part ici pate in a
unique experiment. ~( ike had de ­
signed an F\f ATV transmitter
and ampl ifier for the 2 Gftz band.
Now he wanted to use a high alti­
tude balloon flight to rest o ut the
range of his l -weu transmitter in
com b in at ion w i th hi s la test

Number 58 on you, F~baclc card

Ham Television
(2 pounds total ] consisting o f a
small excite r bo ard on 2.442
G Hz. a l -watt amplifier. a ho me­
hrew ci rcular patch antenna on
the bottom o f the package and a
colorTV camera (Computer pin­
hole). Fou r D -size lithium cells
(made by SAFf. available from
Avex Electronics (800) 345­
1295J provided power for the
syste m to give him nearly se ven
hours of operating time . Note:
The 2 GHz transmitter and am­
plifier are products designed for
commercial surveillance and re­
tunedfor the (l.rrulteur band. For

"As the wind gusted, Lisa nearly went
for a ride!"

•
grou nd sta t ion co nfig ura t io n.
Back in November he had flown
just such a transmitter onboard a
rocket that sent it up 10 53 mi les
high above the Black Rock Desert
in Ne vada with phenomenal re­
sults (watch future columns for
the story),

The payload

Mikcs payload was a vc ry
lightweight Styrofoam1M package

more inf ormation on these prod­
ucts . check out their Web .fite at:
hnp-ttmicrotekelectronics .com.

The ground stat ion

Th e recei ve se tup consisted of

a 6O-inch satell ite di sh originally
des igned for the Ku band [KTI
brand with an FlO of OA I, avail ­
ablc from Skyvis ion (800) 543­

3025 ]. M ike mou nted a M icrorek

.......
• ••

•
Ph oto R , U sa T aylor prepares to launch the balloon from {/ park
near Sail Clemente .

Ph oto A , (All photos by Bill Brown WB8 ELK.) Mike Henkoski
KC6CCC holds the 2 GH: AT\-' payload, The exciter board. color
camera and patc'h antenna con be seen ,
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2 G ill. rece iver ho a rd o n
th e d ish a lo ng wi th a Tecor n
dual-pa tch circul a rly-polarized
a nte n na locate d in it s focal
po int , dcai gncd 10 s li g h t ly
underilluminate it.

The flight

February Ist tumed out to be a
typical sunny California day just
perfec t for lau nching a ball oon.
Mi ke KC6CCC . Du an e Snipes
WB 6GGF. Bill WB 8ELK and
Lisa Tay lor set out fo r a park jus t
east of M ike ' s house to set up the
ground station. In addition to the
fJO.inc h dish sitting next 10 Mike 's
truck. we were ab le to link the
launch (as well as the received
downlink from the balloon during
the n ight) to the KC6CCC ATV
repeater on top of Santiago Peak.
T his unique all-microwave re­

pealer ope rate s with an input on
lOA GHz and an output on 3A80
GHz and will be a subject for a
fut ure column, Mike linked the

launch activities up to the repeater
via a spec ial link recei ver 0 11

2.4 18 U H/., To co ver the major­

ity of ATVers in the region. one
of the local ATVers took the out­
p ut o f M ike ' s re peat e r and

re tra ns mitte d i t o ut vi a t he
WA6SVT ATV repeater (also lo­

cated on Santiago Peak with a ..B-t
input and 1253.25 output) , T he
n ight co verage wo uld in vo lve

t wo ATV repeat e rs a nd four
freque ncy bands :

As Mike and Duane SCi up the
ground station and rested the Jinks
to the ATV repeaters. J im Porep
KC6TFV an d Cun Touman ian
K6T W B (our chase crew) arrived
o n the scene. We started the hal ­

loon infla tion and fin al checkout
o f the pay load. Ju st before lift off,
Li sa (ho lding the balloon) ncarl y
went for a ride he rse lf as a couple

of wind gu sts kic ked up. Fortu­
na tely. things quieted down and
the bal loon took o ff nicely wi th­

out her.



Photo C. (1 10 r): Mil~ KC6CCC adjusts the receive dish while
Duane WB6GGF and U sa watch the .townlinked video.

Photo D. (1 to r): lim KC6TFVand Curt N6TWB prepare to chase
the payload with their mobile 2 GHz. ATVreceive station,

The Sudbury Valley School
doesn' t have the equipment
needed for kids to learn most of
the above ski lls , so they encour­
age the kids 10 apprentice out to
learn. As there are more schools
like this my sneaky plan for set­
ting up mobile laboratories
which could make the equip­
ment and teachers available 10 a
number of schools would be
practical.

Kids interested in learn ing
about woodworking could sign
up to use the equipment in
the woodworking trailer when
ir s parked for a week or 50 at
the school. Ditto other skills

Continued on page 6 1

tennis
tree pru ning
tumb ling
typing
ultra-light flying
video making & editing
water-skiing
welding
whittling
woodworking
wres tling
writing

NEUER SRY DIE
ContinuedJrom page 47

mountain climbing
music: reading music
music: playing an insrrumcm
music: familiarity with classics
music: familiarity with opera!

operettas
orienteering
parachuting
photography
pmg pong
poe try
printing
public speaking
rallying
repairing household stuff
roll erskating/blading
running
scuba diving
sculpt ing
sewmg
skiing
skydiving
snowboard ing
soldering
speed- reading
spelling
spelunking
surveying
swun mmg

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

P C ELECTRONICS Ema il: to msmbe actccm
• • 24 Hr. FAX (818) 447-0489

2522 Pa xs on l ane Arcadia CA 91007

GETTHEATVBUG~
>10 Wall pep

TransceIver
Only $499
Made in USA
Full Color
and sound

TC70-10 420-450 MHz ATV Transclever
ATV is no more difficult to get on vs. any voice mode
except you just plug in your camcorder to transmit,
and your TV set to receive the picture and sound.
That's it - you're seeing as well as talking to other
hams live and in color. No other radios, computers
or interface boxes required.
OX is 90 miles snow tree line ot sight using 14dBd ant.

Show the shack, home video tapes, zoom in and describe
projects, show computer graphics or programs, repeat
SSTV or even Space Shuttle Video and audio it you have
a TVRO. Go portable or mobile, do public service events,
RACES. AREC, CAP. transmit the local radio club meet.
HAMS; Call, Write or Email for our 10 pageATV Cata logue tor
more Info - We have it all! Transmitters. Downconverters. Ampli­
fiers , Repeater modules. and more . We also have wired and
tested boards for the builder. RIC, Rocket and Balloon ATVers.

AMATEUR TELEVISION
Web site: www.hamtv.com

When the balloon burst. we
could see the package flip over
and saw bits of the balloon Fly
past the camera. The parachute
descent was smooth and we were
all amazed at just how low on the
horizon we could still see decent
video. Apparently the signal was
" knife-edging" over a nearby
range of mountains. and we could
see a sno wcapped mountain and
a small town below the payload
just before it landed.

Using cross-bearings from the
lau nch si te, Mike WA6SVT ' s
QTH. and the chase crew, we de­
te rm ined that the payload had
landed in a particularly rugged
area j ust e ast of Santa Rosa
Mountain, about to miles south
of the town o f Anza. Unfortu­
nately, it has not been recovered
as of this writing.

Although the payload was lost,
the night was certainly a success­
ful demonstration of the capabi li­
ties of microwave FM TV. 1:1

Although the package was
sp inning a round quite a bit
( Dramamine will be in our
travel ki t next time ), the trans­
missions from the balloon were
snow-free most of the time and
in bea utiful color. As the balloon
gained al titude, we could see the
Californ ia coastline from San
Diego to Malibu, as well as sev­
eral islands, incl ud ing Catalina.
Just before the balloon burst at
an a lti tude o f around 95 ,000
feet , we could clearly see the
blackness o f space and the cur­
vature of the Earth. We could
see a large portion o f southern
C al iforn ia ex tendi ng from
Malibu all the way to the Salton
Sea. E ven thou gh the payload
was well over 50 mi les away. the
recept ion wa s st ill snow-free a
good deal of the time, with so me
deep fades . Although the large
d ish had a narrow beamwidth,
it was possible to bring in a great
pictu re most of the time.
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ww w.rnaxt m-rc.c om .

Much to the displeasure of my
wile, [ keep way too much paper
lying around the house. So, to pre­
vent drowning in any more , I' ve
started to surf the World Wide web
in my search for technical data.

If I' m 1II(1king for damshcets on
se m iconductors, I sta rt by point ­
ing: my Web browser at Har ris
Se mico nd uctor. T he y are at :
www.serni.harris.com .

Look ing for a spec ial-p urpose
Ie ? 1I 0w about a battery charger
c hip fo r you r lates t QRP rig ?
Th en by a ll me an s c hec k ou t
Maxim products. They specialize
in porta ble (low current) le s and
arc on the Worl d Wide Web at:

Net worthy

QRP-ARCi dues

One more time, just incase yo u
missed it: The cost of joining the
O RP-ARC I is $ 17 for US hams.
To re new your membership, the
price is $ 15 for US hams . New
membership for Canad ian hams
is $20; renewals. $1 8. DX mem­

bers: the price o f new member­
sh ip is $ 27; re ne w al s, $25 .

Re me mber, tho ugh, th at these
prices include air mail deli very of
The QR P Quanerty . Send your
renewal or new memhership re­
quest to me at P.O . Box 508,
Massillon 011 4464IL

There arc IlO special forms to
fill out. All I need is your check

or mon ey order and your address.
Watc h you r handwrit ing, though,
pleas e: make Us and vs look like
what they arc supposed to be.

If you were a member years
ago, be sure you let me know. If
you do n't, you'll get a new mem­
bership number. So if you joined
th e club in 1972 , please include
yo ur old QRP-AR C I nu mbe r.
Remember, you are a member for
li fe in the QR P-ARC L

wal king di s ta nce o f Days Inn

South!

As in the past. Myron is han­

d ling t h e rooms fo r t h e
ham venri on. Yo u ca n con­
tact Myro n at (330 ) 477-5717 to

inq uire about the status of open
rooms. There is usuall y a wait ing
list, so don ' t wait 100 long .

Rooms for Dayton

QRP luncheon, those famous "spe­
cial" Symposium bag stutters and,
finally, an endless QRO coffeepot.

Please send yo ur $30 registra ­
t ion fee (US check, mone y or­
d e r, or in te rn a tio na l mone y
order) made out to " Bob Follett"

by May I , 1997 , to: Bo b Fo llett
A B 7 ST , FD1M Re g is tr at io n
C hai rperson, 2861 Est ates Dr.,
Park C ity UT 84060 . E-m ail:
bfolle tt e'd itc ll.com .

• Q R P-AR CI Awards Ban ­
qu et- T his not -to-he -missed Frt ­
day.May 16, 1997, e vent is onee

again being hoste d by FDIM Ban­
quet C ha ir pe rson Pe te Me ier
WK8S. Please send your S15 ban­
quet t icket fee (U S check, money
order, internat io nal mon ey order)

made out to "Pete Meier" by M<l Y
I, 1997, to: Pete Meier WK8S,
4 18 1 Rural, Waterfor d xu 48329.
E-mail: pmeierwn r.cc rn.

• FOIM QR P Vendor Soctat-;
A tradition was started at FDI M
I996-a special eve ning was es ­
tablished to offici ally introduce
our QRP vendors fro m around the
world. All arc invited to attend
this wonderful Friday, May 16,
1997, evening so c ia l. Pre sto n
Douglas wnv will once again be
our gracious host. QRP vendors:
Fo r re g is trat io n in format io n,
please contac t Pres ton Do uglas
W J 2V, Q R P Ve ndo r E ve ni ng
C hai rperson, 216 Harbor View
N., Lawrence N Y 11 559. E-mail :
pdouglas 12@ aol.com.

Rob Gobrick concludes : " On
beha lf of the enti re FDIJ\.I team ,
I invite you all to join us fo r th e
QRP event o f 1997- the Fo ur
Days In May Q RP Symposi um
at the 1997 Dayton hamvcnuon .
Q ue sti on s ? :\-I y E -m a il is
70466.1405 @eompuserve .eom.
See yo u all there! "

So there yo u have it-all th e
informatio n you need to jo in us
ne xt month. I highly recommen d
the Fo ur Da y s ill M ay fo r all
Q R P opera to rs . And don' t
fo rget: W hile you arc enjoying
the Four Days in May. yo ur wi fe
can be off happi ly sho pp ing at
the D ayto n M all. It' s wit hin

Number 60 o n your FeedbIJck csrd

"Last year, this sold-out event had a
'standing-roam-only' crowd of 100

enthusiastic QRPers."

Low Power Operation

Four Days In May ORP
Symposium : frequently
asked questions

submit their pride-and-joy ORP
co nstructio n projects for judging.

the t alk o f the 199 7 Day to n
hamvention.

T he Four Days in M uy Q R P
extravaga nza the n co ntinues
with the an nual Friday n ight
QR P-ARC I Awards Ban que t
honoring QR P dig nitar ie s for
their se rv ice to the amateur ra­
dio comm unity. Following the
awards ba nq uet . a special
evening has bee n set as ide for
the I-DI M Q RP Ve ndor Soc ial
where pr izes will be drawn. Sat­
urday wi ll also be special th is
year wit h a n eve ni ng fo r
Q RPers to meet the many re ­
gional North A merican and in­
te rn atio na l QR P clu bs - hring
your banners! QRP Club awards
will he presented 10 those who

QRP
Michael Bryce WB 8VGE
2225 Mayflower NW
Massillon QH 44646

Four Days In May QRP
Symposium -the amateur
rad io CAP event of 1997

April showers hring May flow­
crs. hut they also bring the Day­
ton Ham vemionv! T hi s year,
the QRP forums will he larger
than ever. Last year, we com­
pletely fi lled the IXlIltjUCI room on
Saturday night!

Here' s th is year 's information
di rectly from the source . Bob
Goh rick VOl DRB / WA6ERB ,
FDIM Publicity Chairperson;

T he QR P Amate ur Rad io
Club , Internatio nal (QR P-ARC I)
proudly announce s the seco nd
annua l Four Days In M ay QRP
Symposium to he held on Thurs­
day, May 15, 1997- the firs t of
the four festi ve days of 1997 Day­

ton hamvention O RP ac tivities.
Mark yo ur calendar for this extra
bo nus day and register early for
th is not- to -he -missed Q RP eve nt
of the year.

Amateur rad io QRP presenra­
tio ns. workshops and demonstra-
tions wi ll be the foc us of the • Q R P Sym posiu m Pre sent-
full-day Thursday acti vities to be e-s-c- Please subm it your QR P
held at the Days Inn Dayton South techni cal manu scripts to FDIM
(5 13-847-8422 ). Last year, th is Tec hn ica l Paper C hai rper so n
sol d-out event had a "stand ing- Bruce Muscol ino W 6TOY /3 at
room-only" crowd of 100 eruhu- P.O . Bo x 9 333, Sil ver Sprin g

siast ic pre-registered attendees . MD 2 09 16 -9333; E - m a il :
For 1997, the FDIM QRP Sym- w6t oy @ero ls.co m. Pre sent ers '
pos ium w ill be moved to the pape rs will he bou nd into the
hotel's larger hallroom facility, so 199 7 F DI M Q R P Sy mpos iu m
make your reservations early be- Pro c e ed i ng s . A II aue nd c c s
fore it is sold out again. FDl l\l rec ei ve the Proceed ings.
QRP Sympos ium attendees will • FDlM Q RP Symposium Reg-
s tart the ir day w ith a wake-up istra tion Fee-Reg istra t ion for
coffee soc ial and then plunge into the Th ursd ay , M ay 15, 1997 ,
a morn ing of mult imedi a Q RP FDI:\I O RP Symposium will he
presentations by reno wned Q RP $30 if prepaid by May I, 1997,
authors and designers. At midday, an d $3 5 after that date or at the
atte ndees arc treated 10 a catered door. At the door, registration may

tuncb and O kr' door prtzcs. T hen be lim ited if we once again sell
it is back 10 an afternoo n of ex- out. Please register ea rly to gu ar-
cit ing Q R P technical present a- antee a scat. Registrat ion will
tious. Toppin g off thi s first day cover a full da y of Q RP Sympo-
will be an evening of guest QRP slum activities, which incl ude the
tutorials sponsored by regional QRP technical presentat ions, the
ORP cl ubs. T he 1997 Four Days 1997 FDIM QR P Sympo siu m
ln May QRP Symposium wi ll be Proceed ings, the scru mp tious
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no longer trust the opinions of the
professional Egyptologists as to
its age .

Erich von Daniken's lates t
book, The Eyes of the Sphinx,
is a fun read about ancient his- ,
tory. And it 's ve ry well docu­
mented. He demolishes the ex­
perts (a.k.a. prestigious scien­
tis ts) on the Sphinx and the
pyramids.

For instance, none of the ex­
perts have come up with a reason­
able explanation of how the pyra­
mids could have been built. Von
Daniken discusses all of the pro­
posed theories, and destroys them.
He cites the theory of Professor
Davidovits, an archeological ex­
pert, who says the giant stones
were not quarried miles away and
brought to the site, but were
pou red, j ust like concrete. A set
of hieroglyphs found in 1889 de­
scribed the manufacture of the
concrete, listing 29 minerals (and
where they could be found)
and several natural chemicals as
the ingredients. When Professor
Davidovits mixed up a batch of
this cement according to the old
recipe, he got a harder concrete
which dried faster than modern
concrete and was much more

Continued on page 63

ri-Ex®
TOWER CORPORATION

TO ORDER CALL

800-328-2393

/\
MasterCard

V

7182 Rasmussen Ave. · Visalia, CA 93291

Where engineering and quality come first!

• Our LM-470D is now redesigned

to hold 15 ft. of antennae at 70 mph!

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

free-stand ing or guyed towers.

• All towers are complete with

rig id conc rete base mount.

Von Daniken. Again!

Yes , I know, you're a whole
lot more interested in who won
the last ARR L Direc tors'
election t han reading or even
t hink ing about the Sphinx . Af­
ter all , the professional Egypt­
ologists already kno w every­
thing there is to know about
the Sphinx, right? And the
pyramids, too .

Well, having visited the Sphinx
a couple of times, and having read
more and more about it recently, I

ot her galaxies? Did God have a
fathe r? If not, where did God
come from? Everything has to
have a beginning. If there really
was a big bang (and the more
you look into that whole idea,
the less water it holds), was God
there before it? So what was
God busy doing before there was
a universe?

If our universe is expanding,
what 's it expanding into? Is
Earth expanding too? If the uni­
verse is expanding, wouldn't
Earth have to also be expanding,
right along with it?

Now I can see why I should
write about DXlng instead o f
religion.

NEUER SRY DIE
Continued from page 59

requiri ng specialized equipment
and teachers.

In God's Image

Hmm, here goes Way ne again,
stirring up the religiously in­
spired. The AR RL is absolutely
right, amateurs should not dis­
cuss religion or politics, because
in these areas belief is stronger
than reason. Indeed. be lief is so
strong that many people can' t
te ll it from reason, so an y at­
tempt at reasoning just makes
them angry.

Well, that 's never stopped me
from upsetting people before , so
why should I start now?

The Bible says man is made in
Goo's image. Naturally women
have a bone to pick ove r this.
Maybe a rib. But since every
person is different, I don't un­
ders tand the "image" conce pt.
Are we talking a Japanese
Sumo w restler? A Hottentot?
Liberace? To m Thumb? A re we
talking a one-month-old zygote
or a 120-year-old wo man?

The people who die and go to
heaven, and then come back
(NDEs), are cons istent in report­
ing that there is a God, though
for some strange reason they
seem to lose any interest they'd
previously had in the organized re­
ligions. None of their reports men­
tion anything about God being in
man's image. Or woman's.

Well, we've made an enormous
amount of scientific progress in
the last hundred years, but li ttle
sp iritual. Most of our major reli­
gions are based on ideas 1,500,
2,000, 2,500, and more years
old-ideas expressed in the
Bible, the Koran, the Talmud,
the Baghavad-Gita, the Vedas,
and so on. I've been reading
some very interesting books
about how these ideas devel­
oped, but l'm sure that de vout
believers in any of these sacred
texts would get very upset from
read ing about their history.

Okay, so stone me as a heretic.
My ancestors were thrown out of
Scotland for being religious
nuts. They moved to Irel and, be­
coming the Scotch-Irish. The
Irish put up with their baloney
for a while and then they, too ,
threw them ou t. So they came to
A merica.

How does God handle the btl­
lions of other solar systems in
our galaxy? And the billions more
solar systems in the billions of

Micrel Semiconductor also has
its own Web page. They are lo­
cated at www.micrel.com.Micrel
handles low drop out regulators,
power supply control chips, and
power MOSFET drivers.

Need something from Te xas
Instruments? The n check 'em
out at www.ti.com. O n the other
hand, if you have no idea w here
to find that special or unusual
part, then a peek at the EITD on­
line ( the Electronic Industry

Telephone Directory ), with its
30,000 li stings, is a m ust. EITD
is hiding wi th Electronic Com­
ponent News at: w ww .ecnmag
.co mleitd .

Most o f the Web sites have the
datasheets for e very pan that the
specific company makes. You can
usually view these datasheets
online. However, I like to down­
load them for later use. If you do,
you should know th at the
datasheets are stored in different
formats.

By far the easiest to use is
Adobe Acrobat. It 's free and cas­
ily obtained at a zillion sites on
the Web. Most of the time, you
ean get a copy at the same time
you download the data files. The
best part about Adobe Acrobat is
its abi lity to download a datasheet
from the Web for use on either
Macintosh-format or Wintel ma­
chines. Of course, Adobe Acro­
bat allow s you to p rint out
datasheets, too, if you desire.
Then again, that s hoots my
"paperless shack" in the butt,
docsn't ir?

Next month

I have a special project for you
the next time we mect. I' m not
going to tell you that you won't
be able to live without this, bu t it
is a lot of fun to build and real ly
does something useful. As a mat­
ter of fac t, it's not so much a
project to build as it is a learning
experience . . .

Until next month, see you at
Dayton Hamventiun 97! III

"That shoots my
'paperless ' shack

In the butt, doesn't
it?"



"If it doesn 't have some hypothesis at
risk, then it is doubtful science at best. "

Number 62 on your Feedback card
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he was an accountant with no
amateur rad io or hobby ist elec­

t ronics background. The kid's
project might as well have been

in Greek fo r all his father knew
about it (sam e with the boy's
mother).

Anothe r good t rick is to keep a
complete notebook on the project.
Professio na l scientific o r engi­
neering notebooks are avai lable,

but are too costly fo r most high
school projccteers. The standard
in science is to use a bound note­

book so that other peo ple can tell
if pages-perhaps embarrassing
pages-were re mo ved, One of

those speckled black and white
"composit ion no tebooks" is just
fine at the high schoollevel.

Make all ent ries in the no te­

book in ink. Do no t attempt to
erase erroneous entr ies . Cross
them out, in in k, note the date of

the correc tion, and place your ini­
tia ls by the correction. Close to
the same spot write in the correc t

data, if available.
Make good use of statist ics. If

you don' t kno w anything about
statistics, then get an introductory

book, I can immodest ly recom­
mend my ow n book: The Art of
Science. It has a lot of very good
information for the buddi ng sc i­
entist, and is well wi thin the in­
tel lectual reach of even average

high school studen ts. That old
bromide about "you can prove

anything with statistics ,' meaning
tha t you can propagate rubbish,

or "the re arc liars , dam n liars

and statistics," is essent ially hog­
wash. There is only good use of

stat ist ics and bad usc.
Also, learn what "significant

figures" means. If you measure a
potential of I volt and a current
of 3 amperes with the usual mea­
suring instruments, the answer R
= Fi l = 1/3 is not "0.333333333"
(or however many digits your cal­
culato r can c a rry) , b ut "0 ,33"
or "0.333" at most; in some cases,
it might even be "0.3," The judges

a re not only no t i mp re sse d
w ith such seemi ng precision

as "0.333333333," but might be
sufficiently unimpressed to count
o ff significa nt po in ts for such
sloppiness.

The d isplay that you prepa re
should be as nice as possible. If
you have the resou rces, usc your

first t OO degree reading goes in
one class, the next in the oppo­

sit e class). Still o thers randomly
assign the data point to one class
o r the other.

Do enough trials of the cx pcri­
ment to ensure that the results a re
significant. Doing three or four
trials is prohahly no t su fficie nt.
Pe rhaps 20 or 30 is better. No o ne
expects high school students to

have the resources and time to do
some more complex experiments
with the number of re pet itions

that statisticians would like----or
that professional scientis ts would
lise-bu t "only a few" is cl early

suspect.
It is also c ritical to do your own

work. While that should go with­

out saying, there arc always those
who have someone else do the
work and submit it as the ir o wn.
Sighhh. O f course, somet imes
j udges make e rrors. [ recall one
youngster, whom I knew person­
a lly, who bui ll an electro nic

project too well. Some j udges
claimed that he had to have had
his farber do it fo r him, because
the q uali ty of cons truc tion was
too good. But I knew the kid had
done a lot of proj ects other than
the science fair project, so 1 in­
tervened and convinced them that
hi s fat her did not do it . Indeed,

he probably d idn' t know 110w-

s ingle match lights off the ke ro­

sene, then the orig inal hypo thesis

(t'cannot"} is fa ls ified ,
The hypothes is should be writ­

ten out before the experiment is

designed and conducted. Furthe r­
more , when planning the experi­
ment , decide what data constitutes
sufficien t proof of the hypothesis

and null hypo thesi s, If data col ­
lection involves some ambiguity,
make a prior decision on how to
count each datum. For example.
if the rele vant data are tempera­
tures, and you classify "above 100
degrees" and " belo w 100 de ­
grccs," then spec ify beforehand
where readings of exactly Inode­

grees will go. Some people will
place all of the exact read ings in

one class or another, whi le o thers
alternate back and forth (i.e. , the

Science fa irs arc about science,
so scientific method counts for a
great deal. When I wrote about
this subject one time before. a
reader (of a different magazine)
wrote me a harsh leiter and com­
plained that a young friend had
been rejected at a science fa ir be­
cause she did not have a stated hy­
pothesis. The clai m was made for

Winning a science fai r

lf you arc a high school student,
or have a high schooler in your
househol d. or know and mentor

(Elmer") a student, the n you
might want 10 copy the material
below and put it to good use.

Joseph J. Carr K41PV
P.O. Box 1099
Falls Church VA 22041
E-mail: carrjj@aol .com

Depending on when you read
this. the an nual science fair sea­
son is either in full swing. or j ust

completed. Eve ry year, in most
localities, there is a round of sci­
ence fairs that progresses from the
school level to an area fa ir, to a

regional or state fai r, up to the
international fair. At each level
there is a sorting-out process in

which some students arc selected
to go forward and o thers are not
(we neve r say "lo se" because
that's no t the issue). I usually
judge three to s ix fai rs depending
on my available t ime, This year, I
did 1101 do as many as int he past
because I teach Visual BASIC (a
computer language) on Saturday
momiugs at 01lT local community he r that the project was a perfect ly
college. valid environ mental projec t and

If you have any tcchnica! abi l- was based on good data. 11 prob-
ity, or if you arc trained in any of ably was, but if it doesn't have
the sc iences or mathe matics, then some hypothesis at risk, then it is

I recomme nd tha t you get in- doubtful sc ience at best.
votvcd in science fair j udging. It 's A hy pothesis is a falsifiable
really reward ing to sec kids who statement of what you are look-
work in a disciplined manner to ing for. The term "fals ifiable"
ferret out some hit of truth about means that it is capable of being
Nature. While few of them will proven false. Indeed, it is often
ever earn a Nobel Prize, or even easier to falsify a null hypothesis,
take up science as a career, there i.c . the statement that something

is a distinct learn ing process go- cannot occur, than it is to falsify
ing on. Students who negotiate the hypothesis itself. Here ' s one

the rigors of even high school sci - example, Suppose the hypo thesis
ence learn to think c ritically, and is that "All cats are gray in color."
to organize fac ts and data. You can inspect 1o,nongray cats

Science fairs arc not only pe r- and st ill not be sure that all cats
sonally rewarding, but they can are gray. Even a s ingle not-gray
also steer youngsters i11l0 amateur cat disproves the hypothesi s. The
rad io. Pe rhaps your loca l club example is triv ia l, and a bit wcak,
ought to sponsor a special prize , hut you get the idea.
a scholarship, or even just a cer- Another example-hut please,
t ific ate fo r the "best of fair." It please , please don ' t try this ex-

would certainly ge t some publie- pe riment at ho me. Suppose the
ity for the hohhy. It would espe- hypo thes is is : " Kerosene in an
dall y be usefu l if the pr ize is ope n d ish cannot he ignited by
restricted to students who do to ss ing a lighted match into h."
something related 10 radio, or who You can loss a thousand matches
arc amateur rad io operators, or in to it and sec them doused with-
something else tha t is re levant. out knowing for sure that the hy-

Most science fa irs have a time fo r pothesis is correct. But. if you
special judging by professional rephrase the question to: "Kero-
societies and other in terested sene in an open dish can he ig-
groups. The loca l fai r coordina- ni ted hy a li gh ted m atc h ," a
tor can gel you the informatio n. different situation is found. If a
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New book for computer
types

If you are into programming or
building computers. whether for
control of amateur radio, some
other practical project, or just for
yuks. then there is a book that you
need to see. Have you noticed all
those accessories that work off the
parallel printer port? There' s a
gazillion ofthem. Ever wondered
how they do that trick, and how
you could do it? Then take a look
at Parallel Port Comptete by Jan
Axelson. It contains the hardware
and software details for program­
ming and interfacing to the par­
allel port. I've go t a copy to

review, and it looks great! It Can
be bought for $39.95 (includes Vi- _
sual BAS IC di skette), and is
available from Lakeview Re­
search, 2209 Winnebago Street,
Madison Wl 53704; phone: (608)
241 -5824; FAX (608) 24 1-5848;
E-mail j axelsonwl vr.com. The
cover image and additional infor­
mation can be found at Web site
http://www.lvr.com/ppcpres sl
hun. II

Phooe soo.274-7373 or 603-924-00S8.
FAX 603·924-8613, or see order form
ou page 88 b ordrnJl& inf~.

How to Generate $1
Million In Extra Sales.

In this video Wayne explains
how almost an y company can
generate lots more sales us ­
ing PR instead of advertising.
Learn the secrets of how to
writc and get yo ur PR re­
leases published. Learn how
to get product reviews which
are pure gold for sales . Not
onc company in the ham in­
dustry is taking full advan­
tage of the power of PR, This
is something mo st ad agen­
cies know little about. The
video is a paltry $39,95.

World 's Fastest
Code Course

The old, hard way, to learn
the code is to start slow and
gradually speed up. In that
direction lies mad ness. The
Bl itz Method is to start at 13
or 20 wpm immediately. Yes,
tapes arc available to help.
Use T-5 to learn the charac­
ters. T-1 3 will get your Gen­
eral ticket with a few hours
work. T-20 d itto for Extra .
The tapes are $7 each and
arc as nasty as Wayne could
make them.

Cold Fusion Journal
Try a I2-issue subscription
for $50. This is going to be
o ne of the largest industries
in the world in a few years,
and the ground floor is still
open.

ancient texts and his books are
thoroughly illustrated with these
references, so his interpretations
of history seem well founded.
Interesting stuff, and not what
you' re taught in school .

It is upsetting to Egyptian his­
torians to admit that the major
Egyptian monuments predate
Egyptian civilization and thus
have to be the product of some
other people. Or maybe non­
people (aliens).

Oh well, I' m sure that there' s
no possible connection between
endless ancient texts about
aliens and the current spate of
abduction reports. UFO sight­
ings, the shadowy figures behind
the Fed, the Council of Foreign
Relations, the Dilderbergs, the
Illuminati, and so on. That's all
the usual conspiracy hokum. No,
let's ignore all that nonsense and
worry about the sunspot cycle
and when our HF bands are
going to come back to life.

Weird Forces

Von Daniken, in his new
Sphinx book, explains how the
"pyramid effect" was discovered
by Antoine Bevis in the 19305.
This is the strange effect which

Continued on page 8 1

•l 6Bit Sound Card $2
lOX ~CD $99
12X ~CD $125

Galli

CIRCLE 163 OH READER SERYlCE CARO
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NumbH 64 on yoor F..,;Jo.t* C8rd

Communications Simplified,
Part 16

Peter A. Stark K20AW
P.O. Box 209

Mt. Kisco NY 10549

Types of Ieedhne

Fig. J. Fields around a dipole .
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S
a far we 've covered a few of the
basic antenna types- the dipole.
1I4- wave vertical. and thc yag i

beam. Let's look at some more general
concepts.

Loop a ntennas

Two paragraphs ago, we used the
ph rase "any antenna that d irec tly gen­
erate s an elec tric fiel d." There are
antennas that do no t.

We mentioned that radio wa ves con­
sist of an electromagnetic field . which is
a co mbination o f an elec tric field and a
magnetic fi eld. There arc an tennas
which generate (or detect) mainly the
magnetic fi eld; they let the build up and
collap...c of the magnetic field generate
the elec tric field which is ultimately nec­
essary to transmit the signal through the
air.

A simple example is the loopstlc k an­
tenna used in almost all AM broadca... t
receivers. It is simply a short rod of fer­
rite (an insu lat ing rod which contains
metal po wder), with a coil wou nd
around it. A.. the magnetic component of
the electromagnetic field passes thro ugh
it. the coil generates a voltage. The ad­
vantage of such an anten na is that it can
be quite small--even though a half
wavele ngth at the AM broadcast band is
on the o rder o f 1,000 feet or so. the

act "against" the top part. It is therefo re
o ften ca lled the counterpoise.

This is a conce pt o fte n forgotten
by amateur antenna builders. hut it
is crucial to success. If a n ante nna
doc !'> no t supp ly its own cou nterpoise
(such as the other hal f of a d ipole.
for example). then an external coun­
terpo ise (usuall y grounded ) must be
provided .

The counterpoise

"There is one concept, often
forgotten, that is crucial to

success."

In the electric and magnetic fields of
Fig. I , we spec ifically refer 10 a dipole.
and we show the electric field extending
from one end of the dipo le 10 the other. A
similar thing occurs with a vertical an­
tenna. except that th is time the electric
field extends from the top o f the vertical
whip down to the ground plane under it,
as shown in Fig. 2. In other words. the
ground plane (and the coax shield it con­
nects to) is an integral part of the antenna.

In general. any antenna that directly
generates an electric fie ld needs two
parts between whi ch the field can ex­
tend . Ifonly one part o f the antenna is up
in the air, then the other part has to be
down at the bottom somewhere. so it can

match a balanced load to an unbalanced
line . or vice versa. With a transmitting
antenna. ho wever. you must be sure that
the balun can handle the power. The
balun can be a transformer, as discussed
in o ur transmission line chapter. or it can
be made from coax ca ble.

People some times usc a coax cable to
feed a dipole; although thi s works. it
greatly di storts the pattern o f the an­
tenna. because the coax shield now be­
comes part of the antenna. and itsel f
radiates.

3lccl ric field

,
RF

generator

Magnetic field _ ( , \,

When an ant enna consi sts o f two idcn­
tical parts. such as the two halves of a di­
pole or the driven element in a yagi . it
ca n he fed by a balanced line. The two
sides of the antenna ge t equal , but oppo­
site, voltages . For low-power applica­
tions, 300-ohm twinlead could be used.
but for hig her powers, or if line losses
are important, an open-w ire line is more
common. This consists of two cond uc­
tors, kept apart by insulated spacers ev­
ery few inches. These spacers have less
loss than the continuous strip of plastic
used in the twin lead .

But when the antenna consists of un­
like part s. such as a vertical antenna and
its ground plane, you should use a n un­
balanced line. such as a coax cable . You
can mix and match by using a balun to



coax

length (some multiple of a quarter wave­
length ) made them appear as a pure
resistance load.

most receive applications , but is impor­
tant in a transmitter because the ex tra in­
d uctance tends to heat up and absorb
power that should be transmitted.

Feed methods

coax

Antenna gain

matching
coil

1/4 wave
vert ical

Pig. 3. A common cellular alltenna .
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I/2 -wave
vert ica l

So far, we've see n antennas with the
feedline connected in the middle (as in
the dipole or the driven element in the
heam) and at the end (in the vertical an­
tenna) . Anten nas can also be fed at other
points. such as slightly off the middle. or
at the 2/3 point. In general such antennas
do not provide a resistive load, and so
some extra capaci tance or inductance is
needed to make them a good load for the
transmission line.

Modern ce llular pho ne anten nas arc
an interesting example o f a combination
of differe nt feed methods to make a col­
linear anten na. Most mobile cell phone
antennas look like Fig. 3. If we break
down the an tenna into its parts, we see a
l /a-wave vertical at the bottom, with a
112-wave antenna above it, making a
collinear antenna. But the II2-wave an­
tenna at the top is fed a t its bottom end
rather than in the middle like a dipole.
A short inductor between the two anten­
nas takes some of the signal fro m the
botto m antenna and couples it into the
top antenna.

We have shown that directional anten­
nas concentrate the power in a desired
direction. and reduce the power going
off in undesired directions. This implies
that the d irectional a nte nna puts o ut a

the re will be some mismatch to the rcs is­
tivc Z of the line that feeds them. The

"common solution is to add j ust enough
of a capacitance o r inductance to the cir­
cuit to cancel out the reactance o f the
antenna.

Thi s trick is often used to shorten an
antenna . For example. a l/4·wave verti­
cal antenna for the 27 MHz CB hand
would be about 102 inches long. a bit
unw ieldy for most mobi le operators . The
antenna can he shortened. hut then it has
a capaci tive reactance . This can he can­
celed out with a loadi ng coil (ind uc­
tance) at the base or near the bottom of
the an tenna. Likewise, a 1I4-wave whip
for a 2-meter amate ur bandie-tal kie
would be about 19- 1/4 inches long; the
antenna can be shortened hut then ap­
pears capacitive . Many such radios use a
rubber ducky" antenna, which winds the
antenna in a coil and thus adds inductance
to make it resonant.

The disadvantage is that this greatly
reduces the efficiency of the antenna.
Shorten ing an antenn a by 5WYC}, for ex­
ample. reduces its efficiency by more
than 5W!o. This doesn't matter much in

"This trick is often used to
shorten an antenna."

Many antennas, however. are non­
resonant, or perhaps resonan t at some
frequency other than where we want to
use them. This adds a capaci tive or in­
ductive reactance, which means that

When you calculate the length of an
antenna in wavelengths, remember to
consider the speed of the signal in the
antenna wire- the velocity factor. The
ve locity factor of a plain wire depends
slightly on the diameter of the wire. hut
it is about 0.95, so a 1I4-wavelength an­
tenna would be about 5% shorter than
114 of a wavelength in air.

Nonresonant a ntennas

Collinear antennas

You probably know that in a resonant
circuit. the capacitive reactance and the
inductive reactance are eq ual, and they
therefore cancel. That is. a resonant cir­
cuit appears as a pure resistance because
thc reactance is canceled out. The anten­
nas we 've discussed so far in this chap­
ter were resonant also; that is, thei r

In introducing d irectio nal ante nnas,
we di scu ssed using mult ip le rad ia tors
whose signals add in so me directions,
and ca ncel in o thers . Our prior ex ­
amples used radi ators which were
parallel to eac h other; these radia­
tors could also be placed end to end,
in which case the an ten na is called
a colli near antenna, because a ll the
rad iators are o n the same line.

A co mmon example co ns ists of two
or three vertica l d ipoles, placed o ne
above the other. A receiver at the same
height as the colli near transmitting an­
tenna will get the su m of the d ipo les '
signals, but the signals headi ng for a
recei ver at a slight ly higher o r lower
altitude will partia lly cancel. The ef­
fect is to take the di pole's normal ver­
tical radiation pallern . and squeeze it.
The normal radiation pattern was tes
so me sig nal hy sending it dow n into
the ground and up into the clouds: the
coll inear antenna red uce s the radi ation
in those directions. and sends it out
more hori zontally.

Fig. 2. Fields at a vertical antenna.

loopstick antenna is usually just a fe w
inches long.

There are also several models o f com­
mercial loop transmitting antennas. They
arc not as efficient as some other anten­
nas. hut they feature small size. For ex ­
ample. a dipole an tenna for the 20-meter
(14 MHz) amateur band would be about
34 feet long; a loop antenna for that band
is less than one tenth that size .



stro nger signal in its desired d irection
th an a nondirectional antenna wo uld .
This improvement is called an an­
tenna's gain. So if one antenna puts out
a signal that is 3 dB stronger than that
of a nondirectional antenna, we say tha t
it has 3 dB gain. The catch. of course,
is that we have to aim the directional
antenna correctly.

Well, there is actually anot her catch,
too. Every antenna is directional-there
is no such thing as a truly nondirectional
antenna, since even a simple dipole or
l/4 -wave vertical transmits nothing off
its ends. So to he abl e to do any mean­
ingful compariso ns, we have to invent a
nondircctlonal antenna fi rst.

Enter the isotropic antenna. This an­
tenna is impossible to build, but it is use­
ful to imagine it anyway. We ass ume that
the isotropic antenna is ( I) perfectly ef­
ficien t, with no losses. and (2) perfectly
nondirectional. All the power it ge ts
from the transmitter is sen t out into
space equally in all direction s.

So let's connect the isotropic antenna
to a transmitter wi th some transmission
line. If the power going into the isotropic
antenna is P watts. then the Effective
Radiated Power or ERP coming out of
the isotropic antenna is also P watts .

The idea o f ERP becomes important
when we conside r a directional antenna.
Suppose the d irectional an tenna aims its
signal so that in some desired direction
its signal is a thousand times as stro ng as
the isotropic anten na woul d be. The
word "effective" implies that only the
power actually goi ng toward the re­
cei ver is useful or e ffec tive , so the
Effect ive Radiated Power of this direc­
tional anten na is then also a thousand
times as large. A I-watt transmitter feed­
ing such an antenna wo uld put out as
strong a signal in this one desired direc­
tion as a 1,DOO-watt transmitter using an
iso tropic antenna; the I-watt transmitter
and its directional antenna would then
be putting out an ERP of 1,000 watts.
What this poi nts out is that it is not a
good idea to stand in front of a very
directional, high-gain antenna, even if
the transmitter power is fairly small,
because the ERr could still be large.

Back to the isotropic antenna. Sup­
pose we send P watts into it, to be rad i­
ated into space in all direction s. Let' s
then build a large sphere around the an­
tenna, and collect all the power it radi­
ates- we should then get our P watts
66 73 Amateur Radio Today . April 1997

hack. (Do n' t worry about how we ' re go­
ing to do this- this is o nly a theoretical
exercise anyway.)

Since this is an isotropic antenna, ev­
ery part o f the sphere gets an equal
amount of power. If the sphere has a ra­
dius of R meters (the common unit of
measurement for this calcu lat ion), its
surface area is 47tR2square me ters. Split­
ting the P watts into 47tR" little pieces,
each one square me ter in size , tells us
that the power hitting each and every
square meter of the sphere 's surface is

P
2 walls per square meter.

4rrR

This number is called the power den­
sity at that distance from the antenna.
More generally, since an isotropic an­
tenna gett ing P watts also has an ERP of
P watts, we would write this as

power dens ity =

ER~ watts per meler2
4rrR

"This antenna is impossible to
build, but useful to imagine."

Lei' s try an example . The power den­
sity of a to-watt signal being trans­
milled by an isotropic antenna (which
has an ERr of 10 wa tts). calculated
1,000 meters away (about 2/3 of a mile) ,
IS

I
. ERP

power ( cnsny = 2 =
4rrR

10 watts =7.96 x 10-7
12.566,360 m2

which is about 0 .796 microwans per
sq uare meter.

Let's now switch to a dipole, still as ­
suming little or no loss in the antenna it­
self. The same 10 watts of power is now
being concentrated broads ide to the d i­
pole, with little or no power coming off
the ends of it. A receiver broad side to the
dipole will now get more o f a signal than
it go t with the isotropic antenna.

Broadside to the an tenna, a d ipo le
tra nsmits 1.64 times more power than
the isotropic antenna. The di pole there­
fore has a gain of 1.64 over an isotropic

antenna, and the ERP is now 16.4 walls .
Translated into decibels, we ge t

10 log l.f>4 = 10 x 0 .214 ,

2 .14 dB,

so the half-wave d ipole has a gain o f
2.14 dB over an isotropic anten na. To re­
mind us that the comparison is with an
isotropic an tenna, we write that as 2. 14
dB i (i for isotropic).

Obvi ously, then, an antenna with h igh
gai n has to he very direct ional, since we
never get somet hing for nothing-what
looks like ga in is j ust the an tenna aiming
most of the radiated power in some pre­
ferred direction, at the expense of other
directions .

Let 's continue with our example. Sup­
pose our l O-wau signal were radiated
with a test antenna having a gai n of 3 d B
over a dipole; we say that its gain is 3
dBd (1.1 for dipole). If the antenna has
ga in, then it is directional and so we
must aim it toward the receiver; hence
we m ust talk about the gai n in its major
lobe.

So we might then ask-what would be
the power density 1,000 meters away (in
the major lobe, obviously)? We already
know the power den sity for an isotropic
antenna, so we need to convert dBd to
dB i. If our test an tenna has a gain o f 3
dBd (3 dB over a dipole), and the dipole
itself has a gai n of 2.14 d Bi (2 .14 dB
over an isotropic ), the test antenna has a
gai n of 5 .14 dBi (you add the two dB
rati ngs).

Using the standard formula for con­
verting power gain into dB, we work it
backwards to get a power gain ofaoout3.27:

5 .14 dB = 10 log p .P/(~Sl .
isotropic

P le rt0.5 14 = log <.>1. -

Pisotropic

P ICSI _ 100 .5 14 =' 3.27.
Pisotropic

In ot her words, the power radiated in
the desired d irect ion (the major lobe) of
the antenna will be 3.27 times that pro­
duced by an isotropic radiator, and so
will the power densit y. (And our ERP is
now up to 32.7 watts .)



9 dB gain
9 d B gain (over isot ropic) (over isotropic)
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In our example, the power density
wo uld then he

3.27 x 7.96 x 10-7 = 2.60 m icrowatts/
meter".

An easier way to get to this same num­
her is to use the ERP in the numerator of
the po wer de nsity formula, like this:

I
. ERP

power ( enslty = --- ~

4- R'" -
} ,27_~_ IO wat~ = 2.60 Ilw/m2.
12,566,360 In

Signal strength

The abo ve calculat ion gives us the
power den sity a certain distance fro m
the tran smitting antenna. However.
there arc commerc ial signal strength
meters which measure the st re ngth o f a
signal not as a pmver de nsi ty, but in
units o f volts pe r meter. and it wou ld
be useful to be able to convert fro m
one to the ot he r.

Just as we normally calculate power

as

v2
Power = ­

R'

so we can calculate the power de nsity

as

P I
· fie ld slrength2

ower censuy = R

But what is R? R is the resistance that
the sig nal goes thro ugh in space. Say
that again?

This is another concept that requires
some more advanced physics. Let' s
j ust say that free space (really vacuum,
but air is similar enough) has a charac­
teristic wm'e impedance which, for all
inten ts and purposes. is like the resis­
tance R in an electric circui t; its val ue is

377 ohms.
In this eq uation. the power density is

measured in watts pe r square me ter,
while the field stre ngth is measured in
volts pe r meter. To go fro m a power den­
sity to fie ld stre ngth, we have to rear­
range the equation to :

Field stre ngth =
";Power d'Ce~ns~;~ll~' ~x-3Y7r7'(~,h~,~n:;Cs.

Transmitter
449 MIlz
1/1 0 watt

F ig , 4. A practical example from ham radio.

In our example, for instance. we had a
power density of 2.60 microwatts per
me ter". The fie ld strength is therefore

Field strength =
{OOOOO260 watts/m'! x 377 ohms

= 0.031 volts/meter.

L ike some other concepts in antenn a
work. fi eld strength is somewhat theo­
retical. It is based on the idea that, if you
could some how stick two vo ltmeter
pro bes into the air, exactly one meter
apart, the meter wo uld measure a volt­
age o f (in this case) 0.031 volts. This is
nor really possible. o f co urse; actual
fi eld strength meters measure the fie ld
strength by measuring the o utput from a
calibrated an tenna.

Field st rengt h ca lculations can be
useful if yo u ever get your hands on
a cal ibrated field s trength met er. but
otherwise arc not ve ry use ful.

Capture area

As you remember. power density IS

the amo unt of power that hits a one­
sq uare-me ter area at some dis tance from
the transmitter antenna. Let' s now place
an anten na at that point, and make the
antenna exactly o ne square meter in size.
If the an tenna can capture all the power
hitting it, it wi ll receive the same amou nt
of power. For example. if the power de n­
sity was 2.60 microwatts per square
meter, as In our previous example, a
one-square-meter antenna would receive
2.60 rnicrowatts of power. If that antenna

Receiver

449 MHz

was two square meters in area, then it
wo uld receive twice as much power, etc.

The catch is tha t the ac tual physical
area of an antenna doesn't always match
exactly the amount o f power it captures.
Some antennas simply don' t capture
enough of the signal hitting them, while
others capture more signal than their
SI7.e wo uld ind icate- they seem to
"reach out" into space arou nd them to

capt ure some signal that would other­
wise pass on by. So, rather than talk
about their physical area, we co nsider
the effect ive or wo rking area.

T he effec ti .... e area of the antenna
IS called its capture area. Once we
kno w the capture area , we ca n com­
p ute how muc h signal the an te nna
ac tually rece ives fro m the fo rm ula

received power - power density x
capt ure area.

The greater the capture area of a re­
ceiv ing antenna, the greater the amount
of po wer it pic ks up out of the air and
sends to a receiver.

As wi th so man y other antenna con­
cepts, the idea of a capture area is p urely
theoretical. For instance, if it rea lly d id
what it sounds like it docs. nam ely cap­
ture all the po wer existing in a certain
area o f space, then a second an ten na
placed behind the fi rst antenna wou ld
p ick up no signa l at all, and we know
that IS not true. Similarly, putt ing a
reflector behind a dipole wo uld do noth­
ing because there wo uld be no signal
there 10 re flect. whereas we know that
reflectors are commonly used in beam
antennas. Sti ll. capture area is a useful

73 Amateur Radio Today . April 1997 67



concept because it a llows us to calculate
other antenna parameters. Specifi cally, it
lets us know how much RF signal a
given antenna will pick up and deliver to
the receiver.

Measuring the capture area. however.
is difficult, so we usually work back­
wards. Instead o f estimating capture area
and us ing it to calc ulate the gain. we
measure the gai n and usc it 10 calculate
the capture area. Thc gain o f an antenna
can be measured by comparing it with
that of an antenna with a known gain
(such as a half-wave dipole) . Once we
ha ve that. we calculate the capture area
from the foll owing equation:

Gain ;It wavelength2
capture area = 4 1t

where Gain is the gain compared with an
isotropic antenna (e xpressed as a nu m­
ber, not 3-\ d Bi), and tbe wavelength is
simply the waveleng th of the signal
which the antenna is trying to pick up.

Le t's justify the equation . It 's easy to
see why the Gai n term is in it-if yo u
double the gain of an antenna. that
means it picks up twice the signal, which
means that it has tw ice the capture area.

But why the wavelength? term, and
why is it squared '! Let's consi der an ex­
ample. Let 's assume that we have a 3
dB i antenna of, say, 2 by 3 feel. Let's
now build an ident ical type of antenna.
but for half the frequency. This new an­
tcnna will also have 3 dHi gain, since it
is the same type of an tenna. Yet every di­
mension of the new antenna has to be

twice as large (because the wavelength
is twice as large), and so it has a capture
area four times as large. So, altho ugh the
gain has stayed the same, the wave­
length ha s doubled and the capture area
has gone up by a factor of 4. So the cap­
ture area is propo rt ional to the square of
the wavelength .

Pract ical example

F ig• .t shows a typical problem from
amateur rad io. It shows a 0. 1 watt trans­
mitter on 449 MHz., feedi ng a 9-dB-gain
beam through a coax which has 4 dB
loss. At the receiver, 1/2 mile away,
a s imilar antenna feeds a receiver
through a 52-ohm coax havin g a loss
of 2 d B. Under these cond itions. how
much signal wi ll the rece iver get'!
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Our calcula tions go like this :

I ) Transmitter power is 100 milli watts

in to the coax.

2) The antenna has 9 dB gain. but
there is 4 d B loss in the coax cable feed­
ing it. so the total power gain is o nly 5
dB (in the desired direction'). A 5 d B
power gain is a power ratio o f 3. 16.
so the power actually radiated toward
the receiver is the same as an isotropic
antenna would radiate if it was fed with

3.16 x 100 = 31 6 mill iwatts.

In othe r words. the ERP is 3 16 mw or

0.3 16 watt.

3) A half m ile is 160912 meters , o r
805 meters. The power densi ty at that
d istance is thus

ER? 0 .316 wa ll

4~ =4 x 3. 14 159 x (805)2 =
0.0388 microwatL'l/mctc r2.

4) 9 dB antenna gain on the receiver is a
po wer ratio of 8. (Here' s a shortcut to fig­
ure that out: 9 dB is 3 dB + 3 dB + 3 tlB.
Since each 3 dB power gain doubles the
power. the power increase is 2 x 2 x 2, or8.)

The wavelength at 449 M Hz is

3 x 108 meters/sec

449 x 106 c ycl es/sec =
0.668 meters/cycle.

With a 0.668 meter wavelength and a
gain of 8. the receive antenna' s capture
area IS

Gain x wavelength2
-

8 x (0.668 m)2 = 02°' 2
4x3. 14 159 .zos rn

and so the received power at the receiver's
antenna is

recei ved power _ power density x
capture area

= 0 .01 1 microwatts .

5) Ano ther 2 dB is lost in the receive
coax line; we transla te that to a ratio o f
1.59 using the eq uation

Pz
2 dB = 10 log Pt

so the power arri ving at the receiver is

only

0 .011 m icrowatL<;
1.59

0 .0069 microwaus.

6) Since P = vi«. we can find the
actual vo ltage at the 52-ohm receiver

input:

~ = P xR

V =\-Px R

= '\6.9 X 10.9 watts x 520Ji0iS

= 5.99 X 10-<1 = 600 microvolts.

"Figures lie. and lia rs figure"

Time to tell the truth. The above num­
he rs are all nice and exact-but in prac­
tice, th ings never qu ite work out like
that. T here are a number o f othe r factors
which don ' t show up in the math. such
as

-w hat is between the transmitter and
receiver an tennas'!

-Do they have a clear line o f sight be­
tween each other, or are there o bstruc­
tions? The above math assumes a line of
sight.

-w hat about the curvature o f the
Earth-s-if the antennas are low eno ug h.
the Ea rth may obstruct the path between
them.

-Arc the re any reflect ions from o ther
objects? Nearby bui ldings or hills can
provide reflections. but so can the earth
belo w! Earth reflec tions are less likely
with vertical polarization. but they can
still occur. And reflect ions can either
add to the signal. or cancel pan of it; ei ­
ther way. the actual signal strength at
the receive antenna can be drastically
d ifferent .

-How about the coax , antennas. and
connec tions-are they in good shape . or
are there addi tional losses due to old
age, moi sture. rust. ur o ther factors?

-Ho w well are the antennas aimed?



Path loss

=10 log (6.9 x 10-8
) =-7 1.6 dB .

= 10 log 6.9 x 10.9 wa lts
1 x 10. 1 watts

Boiler pla te. 45 of Wayne's ham oriented editori ­
als. Great material for club newsletter editors who
arc always short of interesting items for filler.
Submarine Advent ures . Wayne 's WW Il ad­
ventures on the USS Dru m 55-228 . now on dis­
play in Mobile , Alabama.
Wayne ' s Ca r ih hea n Adventures. Scuba
divin g and hammi ng all through the Carib­
bean. 11 islands in 21 days on on e trip? You
bet, an d yo u can 't beat the price either.
w ayne & Sherry's Travel tuartes. Cheap­
skate traveling 10 Russia, Euro pe. and so on,
Now. how did Wayne and She-TTy fly first class
to Munich. dri ve to Vienna , Krakow, Prague.
an d back to Munich . Slaying at ex cellent hotels
and eating up a storm. all for under $ t ,OOO?
Cold Fus ion Journal - Issue 1120 , Read the
latest scoop on cold fusion in this Whopping
92 -page sample issue. Culd fus ion dead') No
way !
One-Hou r C\ '\I Course. How anyone can pass
the 5 wpm code test with less tha n nne hour of
s tudy, This also explains the simp les t system
fo r learning the code at 13- and 20- per e ver dis­
covered. Or. do it the old fash ioned (ARRL)
hard way and suffer. Your choice,
Other, Slightly More Expensive Stuff:
Pure S tfver W ire for making those miracle sil­
ver colloids. Two 3" lengths of # 10 99 .999 pure
silver wrre $ t5. Shou ld last for years.
Rioe leclr ificr Hand boo k. Background. ci r­
cuits. uses. etc. $ 10 ,

Radio Bookshop
Phone 800-274·7373 or 603-924·0058, FAX
603 ·924-86t 3, or see order form on page 88 for
ordering information

Path loss in dB =
I() 10' 157.9 1 x (322 m)2 _

g (2 m)2
66.1 dB.

Fun, easy to build
projects for

publication in 73.
For more info write
to: Joyce Sawtelle, 73
Amateur Radio Today,
70 Route 202 North,

Peterborough NH
03458.

WANTED

Th is means that ifboth the transmitter
and receiver have isotrop ic antennas and
no loss in the coax. the received signal
will be 66.1 dB weaker than the trans­
milled signal. In an actual case, you
would have to add in any ante nna gains,
and then subtrac t cable or other losses,
so the actual signal loss might be smaller
once these arc taken into account. fa

I Wayne's Five Buck Books :

In the above ex ample , the antennas ac­
tually contributed an I R dB gain (9 dB
for each antenna), while the cable loss
added up to 6 dB (4 dB at the transmit­
ter, 2 dB at the receiver). This adds up to
a total gain of I S - 6 = 12 dB. In other
words. we had an effect ive gain of 12 dB
in the antenna systems. and still lost 71.6
dB in the transmission; this means that
the loss in the 1/2-mile path was actuall y
7 1.6 + 12 = 83.6 dB. This is called the
path loss.

where both the distance between the
transmitter and the receiver. and the
wavelength, must be given in meters.

The path loss is useful not only in
cases where we want to get a signal from
one place to another. but also in cases
where we do n't . For example. suppose a
2-meter receiver is located 1/5 mile (322
meters) away from someone else's trans­
mitter on a nearby frequency; in ot her
words. the nearby transmitter might in­
terfere with our efforts to receive a weak
signal. How much interfe rence will the
transmitter cause to the receiver? The
path loss is a guide 10 how much the
transm itted signal will be attenuated in
the liS-mi le path:

The path loss is actually dependent
only on the distance and the frequency.
It is calculated by assuming that isotro­
pic antennas arc used at both the trans­
mitter and receiver, and there are no
ot hcr losses in the coax cab les. We then
use the foregoing equations to calcu­
late , step by step. the received power in
relation to the transmitted po wer.

Alternatively, we can combine all of
the above equations into one big equa­
tion which gives the path loss directly in
dB ,

But we already know that the total
loss is 7 1.6 dB, so

+ 12 ~ Xd B = 7 1.6 dB

Pa th loss in dB ""

10 log (4 rr)2 x dislanc c2

-- wavclength2
,

"Did the antenna
manuf acturer tell the truth?"

-2 dB

-4 dB

-xdB

+9 dB

+9 dB

-4 + 9 - X + 9 - 2
= +12 -XdB

1/2 mile of air

TOTAL

Transmitter
antenna

Receive
antenna

Cable at the
transmitter

Cable at the
receiver

Let' s see what the signal had to go
thro ugh on its way from the transmitter
to the receiver: a cable c t the transmitter:
a transmit antenna; half a mil e of air: a
receive antenna: and some cable at the
receiver. Let 's then add up the losses in
each of these;

In the above example. we started with
a transmitter output of 100 milliwatts
and wound up with only 0.0069 micro­
watts at the receiver, Th is is a total loss
of

-Is the polarization of both transmitter
and receiver antennas the same?

-And yes. .. did the antenna manu fac­
turer tell the truth in specifying 9 dB
gain'!

Since there is so much variabil ity in
these factors. it is usually a good idea to
assume that the results could be off by a
factor of 10 or more. In other words, a
real-life system had better provide ten
times more power than the calculations
indicate is needed. Still, such calcula­
tions do give you a rough idea of the
minimum reasonable power that might
do the job.

Loss in dB =
10 I ,0.0069 microwaus

og 100 mill iwaus
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Number 70 Dn your Feedback card

Quartz Crystals
An overview of these f requency controllers .

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266

Fig . l. Some of the different curs available
from a quartz bar.
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The first usable cuts made from a
q uartz bar were fro m the X axis . Later
the Y cut was in trodu ced hecause it was
eas ier to excite in an oscil lator circui t
than an X cut. However, the Y cut stabil­
ity tended to be poor and it could cha nge
frequency abruptly. During World War
II, crystal cuts such as AT. BT and CT
were developed to reduce the effects of

x

Quartz use appllcattons

Fig . 2. Quarrz bar .Ilk~. .showing the X, Y
and Z axes.

qua rtz bar. Each o f the cuts has a name.
such as AT, BT, CT. GT. etc . T he various
cuts ex hibit di ffere nt characteristics.
which crystal manufacturers take advan­
tage of to produce a crystal suitahle for
each applicat ion.

The crystal bar has three main a xes,
X , Y and Z . T hese axes are really di rec­
tions and are related to the ph ys ical
property of the material (Fig, 2). The Z
axis is the eas ies t to iden tify because it
runs the lo ng way from end to end of the
bar. The X axis runs in a direc tion
through the corners of the bar and 90 de­
grees from the Z ax is. The Y axis is a di ­
rection through the flat side of the bar
and 90 degrees from both the X and Z
axes. All of the specific crystal cuts are
oriented from these axes.

in a freq uency synthesizer to provide the
stability required for all of the frequencies
gene rated by the synthe sizer.

At one time, all of the quartz used for
radio crysta ls was natura l quartz mate­
rial. Most o f the world' s supp ly of radio
grade q uartz was obtained from South
America, and speci fically from Brazil.
But with a dimi nishing supply of high
grade radio quartz and with increased
demand , the development of synthetic
quartz increased rapidl y. Synthetic
qu artz, a lso called "cultured" quartz,
was developed in 1845, even befo re
piezoelect ric effects were known .

Synthetic quartz is grown using hy­
drothermal techn iques. Polycrystalline
quartz is d issolved in a hot alkaline solu­
tion and then re-crystallized. Fragments
of na tural quartz are used as seed crys­
tal s to start the process by providing the
model for crysta lline struc ture growth
from the solution.

The di fference between natural and
synthetic quart z is mi nimal as far as us­
ers arc concerned, and usually invol ves
imperfect ions in the crystalline structure
of the synthetic material. These imper­
fections are detected and discarded at
the time of material grading. before
making usable radio crystals.

It is interesting to note that the struc­
ture of synthetic quartz is considerably
more uniform than natural quartz. The
purity of synthetic quartz has pro vided a
higher yield of radio grade quartz than
was eve r obtained from natural quartz.
The final resul t is a lower cost 10 the
user.

When a crystal is ordered from the
factory, the user seldom knows much
more than whe ther the crystal is a funda­
men ta l or overtone type. Fig, I shows
some of the di fferent cuts fro m the

Synthetic quartz

,BT

z
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GT

AT

H
ams have been fascinated by
qu artz crystals since thei r fi rst
use . T hey and other people in­

volved in radi o have us ed qu art z crys­
ta ls for m any ye ars, perhaps without
understanding the materi al.

Q uartz has been recognized for a t
leas t 7,000 years and was origi nally used
as j ewelry. Arou nd 1880 Professor
Pierre C urie discovered the piezoelec tric
effec t of qu artz. This e ffect is the one
used in radio crystals; it refers to the vi­
bration of the crysta l in the presence of
an electric fie ld .

Dr. Walter G. Cady took out a patent
in 1920 on quartz as a means o f co ntrol­
ling and measuring radio freque ncies. At
the time, most transm itters were self-ex­
cited and lacked frequency stability.
With few stations and lots of frequency
spectrum to work with, the instab ility
was ofli ttle concern.

However, today it is another matter.
Frequency stabili ty and control are ex­
tremely important with the crowded
bands. Q uartz crystals have provided the
means o f controlling freq uencies easily.
Not too long ago, a radio required a
crysta l for every di screte frequency; to­
day only one or two crystals arc requ ired



Fig. 3. Relative frequency range and mechanical movement: (OJ Fundamental flexure mode
10 kHz - 100 kHz. (b) Fundamental face shear /80 kHz - J MHz. (c) Fundamental thickness
shear J - 20 MHz. (d) 3rd overtone 5 • 61 MHz. (e) 5th overtone 50 - 125 MHz.
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the resilience, and the res istance R rep­
resents the frictional losses. Capacitor
C2 represents the crystal electrodes
across the crystal as a dielectric. Capaci­
tor C3 represents the series capacitance
of the crystal and the electrodes. De­
pending upon the mode, the circuit can
represent either a series or parallel reso­
nant circuit. When the combined reac­
tance of C l and L are inductive and
equal to the reactance of C2, the crystal
will operate in the anti-resonant mode
(parallel resonance). When the reactance
value of L equals C I , the crystal will
operate in the resonant mode (series
resonance) .

When operating a crystal in an oscilla­
tor circuit, capaci tor C2 may be paral­
leled with a trimmer capacitor to cause a
small change in the crystal 's antl-reso­
nant freq uency. If the crystal is operating
in the overtone mode, either seri es in­
ductance or capacitance will cause a
crystal freq uency shift. External fre­
quency adjustment must be used spar­
ingly as crystal stability will be affected.
Fig. 5 sho ws the reactance curve of a
quartz crystal and the small difference
between the resonant and anti-resonant
points. Notice that the resonant (series)
freq uency is slightly lower than ann­
resonance (parallel). In the resonant
mode, the crystal exhibits a low imped­
ance across its terminals, and a high im­
pedance across its terminals when in
anti-resonance.

One of the biggest user concerns
about quartz crystals is the aging factor.
In other words, how much will the crys­
tal drift after it is placed in operation?
Quartz crystal aging applies to the cu­
mulative change in frequency, which re­
suIts in a permanent change in the
operating frequency. The rate of change
is the fastes t during the first 45 days of
operation. Many interrelated factors
are involved in aging, some of the
most common being internal contamina­
tion, excessive drive, surface change of
the crystal, various thermal effec ts, wire
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temperature and abrupt shifts in fre­
quency. The AT cut is now the most
popular for radio applications. but BT,
CT and GT cuts are used extensively to
meet stabili ty and overtone require­
ments as a function of temperature and
excitation .

A quartz crystal is cut with a saw run­
ning in a slurry containing diamond
dust. Originally only one saw blade was
used. allowing one crystal blank to be
cut at a time. Now, a gang saw is used so
that many crystal blanks can be cut in
a single pass. Once cut, each blank
is graded and finished to customer
requirements.

Quartz responds to the effec ts of an
electrical field by creating a mechanical
movement (piezoelec tric). The relative
frequency range and mechanical move­
ment are shown in Fig. 3. Fundamental
low frequency crystals with their large
mass vibrate to create the appearance of
a pillow. At higher fundamental frequen­
cies, the crystal appears to squirm (rotate
about its center line). During overtone
operation , the crystal appears to vibrate
in shear. The number of shear layers pro­
duced are odd in number; that three lay­
ers produce the third overtone (third
harmonic of (he fundamental) . Five lay­
ers would produce the fifth overtone,
etc. The overtone frequency produced,
although not contro lled by the funda­
mental mode, is a ncar multiple of the
fundamental (about 25 kHz per overtone
higher). When being produced, the crys­
tal is processed for the end use fre­
quency and overtone mode of operation
with no concern as to what fundamental
properties it might have.

In operation, the quartz crystal func­
tions j ust like a coil and capacitor in a
resonant circuit and can function as ei­
ther a series or parallel resonant circuit.
Fig. 4 shows the equivalent circuit of a
crystal which can be used to define the
operation of the crystal exactly. The in­
ductance L represents the mass of the
crystal, the capacitance C I represents



Fig . 4. Equivalent circuit of a crystal which
can be used to exactly define the opera/ion of
the crysta l ,
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Fig. 5 . The reactance curve of a quartz crystal ,
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Parameters of a q uartz crystal can be
tested by placing the crys tal into a pas­
sive network, as shown in Fig. 6. A vari­
able frequency oscillator is used to dri ve
the crys tal, which is mounted in a pi net­
work of equal value non-inductive resis­
tors. An RF voltmeter is placed on the
output to measure the signal transferred
through the network. For phase angle
measurements. a vector vo ltmeter may
be placed in parallel with the crystal. Be­
ing passive. the crystal will respond to
the drive frequency at both its resonant
and anti-resonant frequencies. Act ually,
the crystal operates/ responds as a filLe r.
Usi ng this network, it is possible to mea­
sure the phase angle of the voltage
across the crys tal (ze ro degrees equals
resonance, IROdegrees equals anti-reso­
nance ), determine the crystal impedance
and equivalent resistance and determine
the crystal's load ca paci tance . The load
capacuance can he determined by plac­
ing a capaci tor in series with the crys tal
while it is connected in the network and
then measu ring the voltage vector across
it . As an example, the frequency of the
oscillator is set to the ant i-resonance fre­
quency of the crystal ( IgO degrees o f
phase shift across the crystal). then the
value of the series capacitor is adjusted un­
til a phase angle of IgO degrees is obtained
across it. The total phase angle between
the oscillator and network output is 360
degrees. The value of the series capacitor
is equivalent to the load capacitance value
(typical values range from 20 to 32 pF).

Not all of the parameters arc needed to
usc the crystal in an osc illator ; but the
more that arc known, the simpler it is to
design the oscillator. fa

Testing a crystal

osci ll ator stability and operation . A large
drive value co uld ca use fracturing or

. .
excessive aging.

fundamental crys tals operating be low
10 MHz may require up to 10 mW. The
drive level should be cut by 50 S{}of the
above indicated values whcn the crystal
is used in an o ven.

The amount of crys tal drive is usually
related to the amount of crys tal activity
required, and in this case refers to the
ability of the crys tal to vibrate . Some
crys tal test oscillators have a meter in
the circuit to indicate the relative
strength of activity. The amou nt of crys­
tal activity indicated by a meter is vague,
but nevertheless pro vides a re fe rence.

Many thi ngs control the amount of ac­
tivity that a crystal will exhibit. For the
older style pressure-mounted crystals,
dirt and mounting conditions were a ma­
jar factor. Modem hermetically scaled
crystals arc not affected by the environ­
ment. Therefore, manufacturing tech­
mques. the Q factor of the cut and
frequency will affec t the drive level re­
quirement. Of importance , though, is the
abili ty o f the crystal to start easily in the
circuit and maintain a given frequency.
The amount o f drive applied should
be j ust high enough to create rel iable

Fig. 6. Crys lal test circuit.

Series
Resonance

Parallel Resonance

,.-
. Anti-Resonance+

-
Reactance 0

Vibration

Quartz crystals vibrate when operat ­
ing due to the ir piezoelectric characteris­
tic, although the amou nt of vibration is
quite small in relation to the physical
size of the crystal. Even though small,
the vibrat ion causes stresses in the struc­
ture, which generates heat. If not kepi
within limit, the internal stress can cause
permanent damage through rapid aging
and/or fracturing. Excessive oscillator
drive can cause severe stresses to occur.
Once fractured. of course , the crystal is
no longer o f any value.

Vibration of the crys tal also creates
heat which can adversel y affect the op­
eration and stabilit y o f the crystal. Fre­
quency dri ft is the usual symptom of
heal. To keep the crystal temperature
dow n, the oscillator drive leve l must be
kept as low as possible, usually below I
mW for crys tals used as a standard fre­
quency referen ce . Overto ne crystals
may req uire 1-2 mW of drive , while

fatigue and functional wea r. Proper cir­
cuit design incorporating low operating
ambients. num mum dri ve level and
static pre-aging will greatly reduce all
hut the most severe aging problems.
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NumtJe 74 on your F~NCIt c",rJ

10 Meters Lives!
DOIl 't let the SUIlSPOt cycle foo l yOU.

Phil Salas AD5X
151 7 Creekside Drive
Richardson TX 75081

H
ave you tried 10 meters late ly? I
know. I know. We're at or near
the bottom of the sunspot cycle

and 10 meters is useless-c-or is if!
I've been finding th is band o pening

up frequently. It o fte n o pe ns from the
late morni ng thro ug h the afternoon.
I ' ve a lso fo und it open occas io nally
to as lat e as 1O:00-at ni ght ! One re­
cent Saturday evening I go t o n 10
meters at 8 :0 0 p.m. and worked
K2YJLlmo bil e in Ke nt ucky runn in g
a Un iden 2510. N0KXL in Kansas
running a Uniden 2510. and KFot BGR
in Florida runn ing an Emperor TS­
SO ia, K2YJL told m e he has con­
firmed 170 countries over the past two
or three years operating mobile wi th
his Unidcn 25 10 and Hamstickt" an­
tenna! I suspect that 10 meters has at­
ways had openin gs. even duri ng lows
in the sunspot c ycle. Most rigs nowa­
days hav e sca nning capabil ity. Go
ahead a nd put yo ur radi o o n scan so
you 'll find out when the band o pens .

Incidentally, the be lie f that 10 meters
is dead has re sulted in so me great
deals on the above-men tioned rigs. To
g ive you a personal example. I re­
cently traded an unu sed microphone
for a mint cond ition HTX- lOO!

O K. you've scored that 10-meter rig
from a less-than-savvy. but happy. pre­
vious o wner (he think s you got the
short e nd o f the deal}. Now yo u need
an antenna o r two to get going.

For to-meier base station operation. I
recommend a high horizontal antenna.
I' ve found that a h igh horizontal an­
tcnna usually outpe rforms a ground­
moun ted ve rt ic a l or grou nd plane
anten na by several S-u nits.

Recycle that , good huddy!

Look for used e B antennas at
hamfes ts . A d ipol e made fro m two
slightly shortened C ll wh ips back-to ­
back at 20-25 feet up in the air will do
a great job. For the dipole center, usc a

PV C "T" attached to the top o f a PVC
or a luminum mast attached to your
c hi mney with a cheap hardware-store
chimney mount.

To attach the C B w hips 10 the PVC
"T: ' use PVC red ucers and 1I8· NPT
brass adap ters as sho wn in Ftg, 1
(all availab le from your local hard­
wa re s tore). A s it turn s ou t. 1/8-N PT
is the same as a slight ly tapered stan­
dard 3/8 x 20t antenna thre ad . You can
chase the 1I8-NPT threads with a 3/8 x
24 lap but this isn 't really necessary un­
Icss you' H be screwi ng and unscrew ing
the eleme nt s freq ue ntly.

Pick the "T: ' red ucers. and adapters
to fit your mast. The 3/4" PVC "T"
show n has an ins ide d iameter o f o ne
inch. beca use it m ust pass o ve r the
o ne-i nc h outs ide diame ter of 3/4" PVC
pipe and so it w ill ta ke a one- inch OD
a lu minum mast. T he C B whip bases
sc re w directly into the 118·NPT
thread ,

x 118/'PfBassCbS 112........•••-....... .... .... .. .... ... .... ..... ... .. .. .. .. .
.. •• ••••• • ••• •••• • ..

III 3/4' P'vC'T' III.. • •••• ••• • •••• ••• ..
..... .......... ..... .... .. ...•••.••. , ......

• •
• •
• •
• •
• •

112X 3/4' P'vC • •
• • 112X 314' P'vC• •
• •• •
• ••• •• •• ••• •
• •
• •
• •
• ••

112X 118 /'Pf B

Fig . I. Dipole center piece.
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Six-foot bicycle safety flag
wrapped w/19' hook-up wire

I II I
5/16 00, 1/4 10 copper pipe

1" 'ong

Insert Fiberglas~ R~
118 NPT X 5/16 camp. copper pipe

(brass)

318 X 24 stud
cut off bolt head)r-l---f-l

U"1!lliJ

Fig. 2. Mobile antenna derails.

To attach your coax, dri ll and tap
holes in each of the brass adapters 10
take a #6 brass screw. Attach a solder
lug 10 each adapter with brass screws
(use brass or copper loc kwashers).
Solder the shield to one solder lug, and
the coax center conductor to the other
solder lug.

Alternately, you can just drill a
small hole in each brass adapter and
solder a wire to the ho le to use as the
connecting poi nt for your coax (sol­
de r to the brass adapters before they
arc mounted in the PVC. or you 'lI
have a melted PVC mess on your
hands!).

If you' re a real puris t. you can also
add a balun. but tha t's not really neces­
sary if your coax ex its the antenna at
right angles and stays that way for a
while.

Goin' mohile

When you 're shopping for those
used CB antennas for your base station
dipole. think about a third CB whip for
your car. Operating mobile will add
another exciting dimension to your
ham fun. The Uniden, Radio Shack,
Lincoln, Emperor, etc ., rigs are all
small enough to fi t easil y in all cars .
My Unide n 2600 mounts vertically
on the tran sm ission hump in my Gee
Metro and causes no prob lem s to the
passenger (normally the ever-critical
spouse ). Incidentall y, the CB anten ­
nas need to be shortened about fou r
to five percent to put them on 10
mete rs . An MFJ or Aute k SWR ana­
lyzer will permit you to get ev ery­
th ing perfect in an amazi ng ly short
time !

Mobile antennas for to meters can
be made inexpensively by shortening
CB antennas as mentioned above- but
you can "roll your own" low profile
(six feet) 10m mobile antenna for even
less!

As you can see in Fig. 2, a mobil e
antenna can be built from a fi -foot
Fiberglas" bicycle safety fl ag (around
$3 at discount stores). 19 feet of #22­
24 hookup wire. a one-inch- long piece
of 5116" 00 ( 1/4" 10) copper pipe. a
118-NPT x 5116 compression brass
adapter, a 3/8 x 24 bolt, and some 3/8 "
heat-shrink tubing.

To build thi s antenna, solder one end
of the hookup wire to one end of the
one-inch-long copper pipe. Put some
epoxy on one end of the Fiberglas rod
and slide this end of the rod into the
copper pipe. Next, insert the copper
pipe into the 5/ 16" compression fi tting

"Operating 10m mobile will
add another exciting

dimension to your ham fun !"

and tigh ten. Screw a 3/8 x 24 stainless­
steel bolt into the 1/8-NPT end of the
brass adapter and tighten securely (the
118-NPT tapered thread makes a nice
interference fit) . Cut off the head o f
the 3/8 x 24 bolt and file off the rough
edges as necessary so it will screw into
a 3/8 x 24 mount. Now, wrap the wire
evenly around (he whip and hold the
end of the wire in place temporarily
with masking tape. Moun t the antenna
on your car and check the resonant
freq uenc y with your SWR analyzer,

If the resonant frequency is too low,
you can either remove some wi re or
compress the turns at the (OP of the an­
tenna. If the resonant frequency is too
high, compress some turns around the
center of (he antenna. With just a litt le
effort . you can adjust the turns and
turn spacing to resonate this antenna
right where you want it. Incidentall y.
the SWR at resonance will probably be
around 1.5:1. Since most rad ios aren' t
bothered by a 2: I SWR and the cable

loss will be negligible, you really
don 't need to worry about this "hi gh"
SWR. However, if you want a perfect
I :1 SWR match, connect a 25 pF 500
WVOC silver mica capacitor from the
base of (he antenna to ground. Make
sure you make the antenna adjustments
with the capaci tor in place.

When the antenna resonates where
you want it, add a few pieces of heat­
shrink tubing along the length or the
antenna to hold the wire in place. You
now have a flexible. low profile , and
low wind res istance lO-meter mobile
antenna for less than $7! This same
method works for othe r frequency
band antennas, too.

I turned my Vniden 2600 into a
dual-band 10- and 12-meter rig by
adding the Chipswitchtv to it, so I also
needed a 12-meler mobile antenna.
The Chipswitch (available from
Chipswi tch. 4773 Sonoma Hwys.
Suite 132. Santa Rosa CA 95409­
4269 . FAX 707-53 9-757 1 or phone
707-539-(5 12), permits continuous
operatio n bet ween 24.5 and 30 MH z
for Vnide n and Lincoln lOcrneter rigs.
For my 12-mcter mobile antenna.
I started with 20 fee t of wi re and
was easily able to ge t the antenna to

resonate in-band.
I also built a 15-meter mobile an­

tenn a which required 25 feet o f wire .
For freq uencies below 10 meters, the
base matching capaci tor becomes
more important for keeping the SWR
reasonable. 1 needed 50 pF on 15
meters for a 1: I SWR.

Ten meters is not as dead as many
folks think- and it's easy (and inex­
pensive ) to get on the band . I' ve given
you some hints on obtaining inexpen­
sive In-meter rigs. and information on
buildi ng inexpensive base and mobile
antennas. When the sunspots fi nally
start to appear, you' ll have a head start
on all the fun. fa
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Photo A , \Van! Oil/door filii for your ham club J- picnic. hanifest or
Scour troop? Hold W I IARU-style flU/IIII1T,' A lIew rules proposal
makes it easier Thall ever.

"Some hams from China are proposing a
new type ofARDF contest they named

the Technical Session."

Radio Direction Finding

the d ock. frequency from 8 kHz
to 64 kl tz . T his gave me 7 bits of
angle data. I got the eighth bit
from the clock chip. I latched the
data with a 74LS374 octal latch
and fed uro a Motorola 68705 P3
microcont roller by way o f the
8-bit data port.

" The processo r con verts the
256 cou nts into 360 degrees, puts
the number into an ACSII mes­
sage, and transmits this data via
RS-232 to a d isp lay processor for
the G PS : ' N8 PX W cont inues.
"That display processor is also a
home-bui lt 68705P3 unit. which
receives the ~\1EA format mes­
sages from the GPS, parses the
d ata . and se nd s the values 10

the LCD display. It also receives
the Doppler data, adds the G PS­
determined heading for the ve­
hicl e, a nd di spla ys the signa l
bearing relat ive to true north.

"T he GPS proce ssor outpuis
the latitude, longit ude . and bear­
ing as an ACS II message fro m
anot her RS-1J 2 port. The data is
sent only when the vehicle speed
is greater than 5 mph and three o r
mo re satell ites are seen by the
GPS. I tried to average the bear­
ing data with the processor, but
the eyes seem to do a better job."

As experienced hunters know,
the performance of Dopplers ver­
sus RDF beams depends on the
natu re of the hunt. "The Doppler
usually wo rks very we ll," J im
says, " On my first hunt , I arrived
about 20 minutes before anyone
else. but I placed second because
the hunt was scored by mileage,
and mine wa s o ne mi le longer
than the winner. The worst expe­
rience with the Doppler was when
I was within a half mile of the T
in a dense forest oflarge trees. All
the indicator d id was cont inu­
ously spin around in circles with
no obvious directio n: '

SERA hams have learned that
a prepared grou p of Tvh ur ucrs
hel ps to min im ize mal ic iou s
Q R:\1 on local repeaters. " Last
year we had a jammer who would
put out whistles and dead carri­
ers," say's f\8PXW. "At first he
was on maybe once a week, but
by Christmas he was on all the
time, including midn ig ht and
early mornings . So four tea ms
started looking one night. Home
stations with beams said he was
south of Doylestown, so we took

T-Hunts-grass roots
growth

As it was when the firs t "Horn­
ing In" appeared, mobile hidden
transmitter hunting is still the
most popular use of RDFby hams
in the USA, and it's growing. I
regularly hear from clubs that
have jusl begun to spo nso r
'f-bums. A good example is the
Silver Creek Amateur Radio As­
sociation (SERA) of Doylestown,
Ohio, ncar the cities of Akron and
Canton. According to Jim Korcnz
N8 PXW, S ERA holds hunts once
a month , except in winter. T hey
start from a shopping center park­
ing 101 in Doylestown or Barberton .

" Most o f our hunts are not too
so phist icated," Jim says, 'They
run about 20 o r 30 miles maxi­
mum. Parts of the area are rural
but it's still fairly urban. Most of
the time, the person with the fox
is in a car by the side of the road
or in a park."

Simp le 2-e lc ment quad s o r
yagis are most popular for 2m
RDF in N8PXW's area. Jim pre­
fers his home-built Roanoke Dop­
pler wit h a wideband antenna set
of four magnetic-mount whips
(see " Homing In" for April and
June 1995 ). Having learned about
microcontrolle rs on the job. he
decided to see if they could aug­
ment h is setu p. '· 1 acquired a
Motorola GPS board in Dayto n
a nd dec ided to li nk the t wo
together," he to ld me. "I increased

forward slash at the end of the ad­
dress. If you don ' t have Web ac­
cess, send me a self-addressed
stamped envelope and I will mail
you a copy.

this, my list o f potential topics is
longer than ever. Technical inno­
various arc coming at an increas­
ing rate and 'r-hunters are always
fmding new ways to have fun.

If you are new to 73 and want
to see what you have missed in
"Horning In: ' you will fi nd a
complete chronological index at
my site on the World Wide wen
( h tt p : lI me mb er s .ao I . c om l
ho min gin/ ). Don ' t fo rge t t he

Numb«' 76 on your FHd".f;I, C/l.rd

action from cities and to wns all
over the country. There have been
revie ws of new commercia l RDF
gea r a nd proj ects to bu il d at
home; also, the first detailed cov ­
e rage by a maj or ham ma ga­
zine of APRS , Lor ackrv . and
Telet racr v ha s bee n o n these
pages. There was even a turtle­
tracking exped ition. Despite all

I nervously a..sured him that I had
a long list of topics.

Next month's "Homing In" will
be Number 100. With your help,
this department has presented sto­
r ies of transmitt er hunte rs in

HOMING IN

Friendly compe tit ion. interna ­
tional goodwill. emergency res­
cues. self-policing. and wildlife
management- what do they have
in common? All are important
uses for radio direction finding
(RDF>. Whether your interests in
ham radio are technical. social, or
public service. RDF can play an
important pan .

When I talked to 73's then-edi­
tor Bryan Hastings NS IB in the
summer of 19R8 ubout a monthly
ROF colu mn, he was interested
hut skeptical. He asked. " Do you
really think there is enough ma­
terial for a full year of columns? "

New ideas never cease

Joe Moell P.E. KOOV
PO Box 2508
Fullerton, CA 92633
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off and ended up in the country
with no signal to hunt. Now 1
know what it fee ls like to be a
private eye-a lot of sitting on
lonely roads with people going by
saying, ' What are you doing out
here? It's 20 degrees! '

"A couple of nights later, the
whi st le r wa s o n pretty so li d
again:' Jim continues. "I could
hear him on the input from home,
so we went out again. I got out
on the freeway past the local air­
port and the Doppler kicked in ,
pointing due south. I got three
good bearings and then the sig­
nal stopped for the night. The
readings crossed in the city o f
Massillon.

" We all went down there the
next night. 1 couldn' t detect the
signal from the south and east of
Massillon, but some of the ot hcr
guys picked it up from the west and
north. We didn' t find it. However,
one of our young hams got on the
repealer next morning saying, 'My
dad was o ut in Massillon, real
close to the jammer.' We haven't
heard the QRM since."

For the latest SERA hunt
sc he d u le , send E-mail to :
w8wky @amsat. org.Ifyouarein
the a rea, c a ll o n the 147.39
repeater.

AROF-a new attitude

On-foot radi o-o riente erin g
(A RDF) is the fastest growing
form o f com petit ive d irection
find ing outside the USA. In many
countri es of Europe and Asia ,
it is a sc hool sport with regional,
national. and international cham­
pionships. North America has a
long way to go to catch up to the
level o f ARDF activity in Inter­
national Amateur Radio Union
(lARU) Region I (EuropeJAfrica)
and Region 3 (Asia and South
Pacific). Nevertheless. this year's
spring thaw will bring out A RDF
e nthusia sts in several ci tie s of
North A merica.

At the ARDF Working Group
meeting in Bulgaria last year, a
new age category. Veterans, was
officially added to European
events . In it are men age 56 and

older. Se niors (men ages 19to 40)
must find all foxes on the course
to win. Contestants in other cat­
egories. including Veterans, need
to find only four.

With the addition of Veterans,
there are now four categories for
males and only one for females
(see Table 1). The four-to-one
ratio did not sit well with some
delegates. A fo rmal proposal was
put forth one month later to have
fou r c atego ries for women as
well, with the same age ranges.
The propo sal , written by
OK2BWN and OL5NBZ. would
require those in the M20 category
(men ages 19 through 40) to find
all five foxes. Males and females
in all other categories need find
only four, except for 056 (women
56 and older) who would have to
find only three.

Is the propo sal fair or is it
disc riminatory? That will be de­
baled b y the Reg ion 1 AROF
Working Group when it meets in
Germany th is September. Mean­
while, you can read the complete
proposal text at the " Homing In"
Web site.

A se rious impediment to the
growth of stateside ARDF is the
mandatory logistics and organiza­
tional effort. IA RU' s official
" Rules fo r C ham pionships in
ARDF" is 12 pages of fine print
that specifies in great detail how
courses must be set up and com­
petit ions must be run . Following
these rules requires carefully syn­
chronized transmitters, individual
timing and starting of competi­
tors, plus other restrictions that
make it necessary 10 have a staff
of non -hunters to o ve rsee the
event.

2m IARU championships must
use AM transmitters and MCW
fox signals, which are incompat­
ible with the equipment and skills
o f most new hams. The courses
are large (at least 500 acres). so
only true athletes have a chance
of winning. With the realization
that these ru les and restrictions
are di scouraging many ham hob­
byists from trying ARDF, some
hams from China are proposing
a new type o f ARDF contest
that they named the Technical
Session.

VHF C.... Technlcall~..Ion
(IARU Rules) (BA1 HAM PmplHl)

Junkin (boys under 18)

THE SMILEY ANTENNA CO.Senlort (men 18 1040) Youngsl1lfS (boys undaf 14)
Old nR'Mlrll (men 41 to 55) a.na.men (men 15 to 55)
V.teran. (56 and older) Old TImltra (56 and oIdar) THE HAND TUNED PERFORMANCE SYSTEM

Categories Women (any age) L.dl.. (any age) FEATURING PORTABLE RADIO SIMULATION TUNING
Site Predomlnanlly wooded Any kind of field TO GIVE YOU A 3 TO 9 DB GAIN

ITotal course Electrlc. 1
clIs18r'108 5 to 10 kilometers 1 10 3 kilometers Maim"",~. . . .. .. . SDWd.

;/---?: F'.qll,lIC1dlll!l1l'_...... 118-932 "HE.
NurrOef of foxes 5 8 to 12 ,\ """....,...., . .... . .. . ... "'lehld 10the~

THE TUHE'!JAHTEHHA "Kh.ln~1
Speclllilecl1'lln1ng ..._ .

Min. lox $8pQrll1ion 400 meters 5 meters

~
c.-.,-........ A.1Xppo<l ill SI'ftII*ic_ IO SeoII __

Verifk::aliorl method Distinc1Ne puoches at foxes Unique oonIrol numbllrs Col. "'.'."" D ,a _ .
Yes, 2X to 5X nurrber of B. I. PVC e-Irot

z. .. Spoe MlPQ.2lIOll. As-c
l:Unmy c:ootrols? No ..... "Quality Through

"Adll~Cc all 4-
Tedlnology~

,, ' . 'lI~ ...... A. _ _ ."d&,"" SlIIIFo._ VI6tlle willi re<twMe IIags Concealed, invis ible -
i

_ ... Copplot P-.:I .... L-.

""" 2 meier AM 2 meklf FM aimplllx ","*._ 1fId HOghor 'IIIcdJ
e.. .125 dill HigII CorIIcn SlIII.
__Fln:_ SNn

RF carrier Keyed and modulated """""... --Tran$lTlitler power 0 2 5 to 1.5 wafts 100 10 200 miUiwafts

Antenna
polarlzatlon Horizontal veneer
Foxlls heard at start All Al least hall

8-12 WPM CW, MOE, MOl.
ldentihcalion etc. Slow CW, single dlar8cter

-"" 1 minuIe on, 4 minuleS on 3 aeoonds on, 30 seconds 011

I I I-- Yes, in nuntJ8rvd sequence No, ..~ liming variBtions

Sirrl*l with roads and • " , •• ~qql ~ • j.... 1:20,000 OrienteBl i tg tH ....."'" ,..... """"" Ave minllle Intef'vaIs AI togelher -- - - -- .. -,.,14_
~~- -- --TQbk 1. Comparison of rules between the traditional JARU two- N ~

FOR DEALER
CALL (619) 579·8916meter foxhunt and the proposed Technical Session . The total course LOCATION

distance is the minimum path from start to each transmitter and then
SMILEY ANTENNA CO., INC. 401 u. CREST'" HEIGHTS ROAO ELC.lJON, CA12021

to thejinish .
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"The entire hunt area should be free of
hazards such as highways, railroads,

and dangerous animals. "

Chen Ping BA I Il A ~1 has cir­
culated a d ra ft pro posa l. [ f
ado pted . 11 Tcc hnicu l Sess ion
...vould be added to regional and
natio nal championships. II would
he separate from the ex isting NOm
C W and 2m A~1 e ve nts. with
se parate competitor categories
and prizes. Table I shows my
comparison between rules fort he
traditional 2m run and the Tech­
nical Session . The proposal text
can he do wnloaded from the
"Homing In" web site.

Te chn ic al S e ssi on courses
would he sma ller than those o f
other IARU Inxhunt s, so they
could be held in city par"" and
school grounds. Besides the oil..
vices convenience . a sma ll course
makes the outcome more dcpcn..
den! on RDF ski l ls and les..on the
ability to run fas t. Other fea tures
would make it possible for \isi­
tors and o bservers ro be o n the
grounds during the C\ Cn! and for
co nt est ant s to u se commonl y
available VIIF-FM rece ivers and
scanners.

Note th at ag e categories arc
slig ht ly diffe ren t fro m m a in­
stream IARU fo xhums. ro rccog­
nizc the differences in technical
abil it ies between c hild ren and
teenagers. Fu rthermore. cmrarus
in all Technical Session cntcgo­
rics arc expected III fi nd al l foxes :
the number is not reduced for any
category.

As an additiona l incent ive 10

improve R DF uh ilit ics. fox e s
wo uld he truly hidden. with no
prom inent Ilags nearby. Num ­
bered markers replace the present
orien teering punches. Competi­
tors would write dow n the num­
her on their cards when they find
a fox . To make sure that hu nte rs
use their RDF gear inst ead o f just
their eyes. there would he ma ny
dummy markers in the fie ld .
Hu nters who w ri te d o wn a
dummy numhcr o n the card in­
stead of a correct numbe r will
score lower.

The C hinese are by fa r the
st rongest ARDF competi tors in

IARU Reg ion 3. They took indi ­
vidual and team go ld medals at
the Championships in Australia
last summer. BA l llA M is Chair­

man of the IARU Region 3 ARDF
Conumnee. T hus you can he sure
tha t the Techn ical Session pro­
posal will be given serious con­
si deration by radio -orie nt ee rs
worldwide.

I like the proposal. becau se it
sanctions foxhunts in local ven­
ue !'> with co mmo nly available
equipment. Ho wever.! would like
a more descriptive name such as
Shon Course or FM Ev ent. Fur­
th ermore. I suggest th a t voice
identification he permuted to re­
place CW for some o r all foxes at
the even t organizers ' di scretion.
Voice me mory ICs are plentiful
and Ine xpensive. making talking
foxes more practical than ever.
The)' would encourage non-hams

a nd no-code li cen see s to try
A RDE

The only problem that I cnvi­
xiou is security of the mark e r
numbers. Runners should be cuu ­
tinned 10 keep thei r cards con­
cealed so that others on the course
cannot sec the marker numbers
wri tten on them. Course marshals
must he watchful 10 prevent col­
lus ion among team members hy
sharing of numbers. Do you have
any ideas for a s imple but more
secure verification syste m?

Let's try it

The Technical Session struc­
ture is ideal for a foxhu m at the
s ite of your ne xt ha mfest or club
p icn ic . So why no t hold o ne ?
Let's U) " the proposed rules and
see how the)" work. If you can' t
put out a dozen foxes. try it with
a half dozen or fewer. Here 's how
to do it:

Visi t the site in advance TO

choose a sta rt ing area and a fin­
ish area. If everyone starts at the
same time. the stan and fini sh can
be at the same place. Pulling the
start/finish area at the center ofthe
venue will e ncourage hunters
to scatte r ins tead of follow one
another.

It is not necessary that all foxes
he copyable from the start po int.
hut at least half of them should
he. The ent ire hunt area should
be free of hazards such as high­
ways. ra ilro ads. and dangerous
animals. ~1ark o n the ma p any
area wit h ha / a rds so that no o ne
will vent ure there.

Make up carry -along cards to
give each hunter. There shou ld be

a square on the card for each fox.
into which the hunters will write
the control number for that fox
Standard o rienteering card s hy
Silva have 20 squares and are
ideal for this purpose.

The eas iest way to make foxes
for a Technical Session is to bor­
row some handie-talkies. Older

models such as the lco m IC-:!A
are perfect . because be lts and
whistle s such as crcss are un­
necessar)·. Voice ID can come

from an audio chip: on/otT timing
can be synchronized by a C~10S
555 t imer Ie. For more control ­
ler ide as. sec the "H orning In"
w eb site.

Foxes should transmit for only
a fe w seconds, about twice a
minute. sending a dist inc tive let­
ter in C W or vo ice. It is OK if
tran smitters occasionally QRI\1
one anot her. hut try to randomize
the t im ing so that this docs not
occur on every tran smission. Usc
mult ip le frequ en c ie s only if
equ ipment l imi ta tions suc h as
rock-hound tran smitters prevent
foxes from all bei ng on the same
frequency.

Ideall y. foxes should begin to
cycle just as the hum starts. so no
one can hear them earl ier. The
versatile Picflon controlle r de­
scribed last month Can be pro­
grammed to sta rt a nd stop at
predetermined times, bUI most
other fox controlle rs cannot. It
ma y suffice to hold the hunt on
an obscure frequ ency that is not
annou nc ed until sta r ring time.
Forbid hunters from turn ing on
their receivers un til then.

M ake up about fifty .t~by-6­

inch index cards with different 3­
digh numbers on them. to be used
as control cards. Put the foxes OUI

we ll in ad vance so potent ial hu nt­
e rs won't sec you deploying them.
Place a contro l card wit hin six
feet o f each fox . secured to pre­
vent it from blowing away in the
wind. Put out and secure the re­
mainde r of the cards a t interest­
ing places whe re hunters might
gues s that a fox would he located.

Have each hunter rcgtsrc r on a
roste r. Add columns 10 the roster
for stan and finish limes and num­
bcr o f foxes found . If you have a
large enough number o f partic i­
pant s. break them into categories
with separate prizes for each, to
even the fie ld. The Chinese pro­
posal for categories is in Ta ble I ,
hut you could choose differently.
as de termined hy your club' s de­

mographics and its opinions ahout
fairness.

Inst ruct the hunters that they
must not tum o n the ir equ ipme nt
until they begin to hu nt. Tell them
the hunt frequency and the num­
her o f transmitters . plus how the
foxes are modula ted and ident i­
fied (voice. Cw. Icucrs. numbers,
call signs. and so fonh ). G ive out
maps o f the hunt area sho wing

boundaries. roads. bu ild ing s. ter­
rai n features and any forbidden
areas.

Start the hu nt and begin lim ing.
Mak e sure yo u have sufficient
help at the finis h line 10 write

down exact end ing t imes of each
finishe r o n his or her card and the
ro ste r. (The time of findi ng each
fox is not important. j ustthe l ime
that the hunter crosses the finish
linc .]

Primary scori ng criteria is the
number of foxes correctly idc mi­

ficd by control number. Th e sec­
ond ary c riterion is t ime. In a
12-fox hum . the li rst to find all
twelve wins. follo wed in l ime or­
der by all who find twelve. then
in lime orde r by all who find
eleven. and so fonh .

Please let me know wh at yo u
thi n" of the Chinese proposal. I
especially want to hear from e1uhs
that actually tryout the Technical
Session. I will {Xl.\ S along your re­
sult!'> and suggestions to the ARDf
Commntccs of Region s I and 3.
Send Ecrnml 10: Homingin @aol
.com or postal mail to the add ress
at the beginning of th is art icle.
Who knows? Maybe there 's a fu­
ture ARDF World Champion in
your town! fl1
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VHF and Above Operation

Fig , I , RG-8U coax balun for 432 Mil: is 9..5 inches long. converts
50!] unbatanced 10 high-Z balanced config uration .

Ph oto A , Close-up ofnew antenna construction sho wing black-ins«­
lated driven element and lighter cotor [silver] A U H 'CO push-on
retainer for smaller driven one,

of the 1/4- inch driven element . components ne eded. I felt that
The ends o f the l iS-inch rods are s ince I l ived in a reasonably large
pounded flat 10 accept a 6/32 ma nufacturing area spoiled with
screw to attach the m to the stand- hi-tech materia ls suppl ie rs. suc h.
o ff's. The far ends of the 118-inch supplies should nut be too hard
rods are held in place with a stra p to find. However, locat ing small-
made from 1/4· inch-wide thin diameter tubing proved to he diffi-
a luminum bent o ve r to the e le- cult. I was able to locate l14-inch
ments and held in place with the and 3/ 16-inc h solid aluminum rod
6/32 screws. at one deale r. bu t finally ended up

The RG-8 coax feed is fi tted purchas ing liS-inch so lid rod
with a balun of In wavelength of at ano ther. All material was in
coax. To figure out ho w long 112 12-(oot lengths. Total cost for the
wavelength is. divide your desired small diameter rod. $8.25.
f requency into 300. That is . Materials sti ll o n the shopping
300/432 __ wavelength in meters. list included insulating bushings
or in th is case, . 69~ (or more for the driven element: hold-down
co mmonly, 70 ce nt ime te rs ) for fas teners fo r the ele ments; small
one wavelength. Divide 70 cm/2 nits and pieces like nut s and bolts ;
= 35 ern. At 2.54 em pe r inch , and a "U"-bolt bracket 10 hold the
35/2.54;;;;; 13.77 inches mul tiplied antenna boom to the mast pi pe.
by the velocity factor of coax (.69) And. we still needcd to construct a
= 112 wavelength of coax for our coaxial balun II2-wav-elength long.
bal un 9.5 inches long (see Fig_ I ). Well. according to documenta-

Wow! Lots of things to accom- non on this antenna which was
pJish in the const ruction of this reprinted in The ARRL Handbook
-1-32 ~lH z to-eleme nt beam, and from the original old Ham Radio
we haven 't even sta rted to drill Magazine. the fasteners for the
ho les. Le t 's look at the assembly clements could be obtained at any
of the compone nts and exa mine we ll stocked hardware store. They
the process. I s ta rted out to locate were made by Auv eco Products.
a source of I-inch aluminum thin However, if I had known all along
wal l tu bi ng and small-diameter what l know now- that Au -ve-co
materia l suitable for the clement stands for Auto motive Vehicle
construct ion. On my fi rst tele- (prod ucts) Company- my search
phone call. I was able to locate for the fasteners would have been
tubing in 12-foot lengths o f 7/8- made more than a litt le hit eas ier.
inch materia l for $7. There was I called hardware wholesalers
no stock of small-diameter tubing and came up blank trying to find
.1'1.1 this source, so I had to make these fasteners. They are s imilar
other calls to attempt to locate the to the push-on retaining nuts used
material for the elements. in the construct ion o f a child 's

I was trying 10 keep the male- wagon, except that they do not
ri a ls sourcing in my local area incorporate the hood of the j am
in order 10 limit excessiv-e mile- nu t. The desired fas teners are like
age costs fro m pick ing up all the a shakeproof w ashe r tha t has
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about 2: I . That is , if I/-I--inch tub­
ing is used for the driven cleme nt,
the "Tv-match section used for the
feed arrangement should be 11M­
inch-diameter. The ent ire antenna
is cons tructed using the liB-inch
materia l for all e leme nts except ,
o f course, the driven one . This is
constructed from 1I4 -inc h alu mi­
num rod or tubing. Only a short
pi ece less than 14 inches long is
needed for the construction ofone
antenna .

Other materials recommended
in the art icle were some fasteners
to hold the eleme nts in place and
an insulat ing rod to ins ulate the
driven element fro m the boom. A
bracket need s to be constructed OUI

of a small scrap of aluminum to
hol d an "Nv-typc female coaxia l
connector. To this bracket and con­
nector a I/4-w3velength coax balun
is attached wh ich in tu m makes
COIUlt.'CtKln to the II8· inch 'I part
of the antenna feed system.

The feed system of the antenna
is a ttached to II2- inch insulating
standoffs bolted to the bottom boll
holes of the ..~.. connector. The

co nn ec tor an d i t s m ou nt ing
b racket are po s it io ne d o n the
boom so as to place the ends o f
the stando ffs an d the att ached
lIS-inch 'T ' rods o ver the cente r

A-8

/

Bclanced
Feed Point

~::;A ~B=",

C = Common shield
connection of RG-8 to ground

of boom and Cefl'ler
of d riven element

Boom

o A

C. l. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 92119
clhough@aol.com

All cable is
RG-8

Mo" loop
Ieng1h ~

9.5 inches

RBoUE I:' BEYOND

The VHFIUHF beam
antenna

This month. let's cover the con­
strucncn of an anten na for the 70
em (432 MHz) amateur band . I
didn' t wanl lO pUI toge the r a long­
boome r type of antenna with 25
1032 elements. I wanted 10 can­
S1nJCI a 10- or so element beam
on a boom length of six feel. A
modest ante nna by any mea­
sure- not a killer beam. The tar­

get price to he at wh en making a
comparison to a commercially
availahle similar antenna was $90
10 $ 100.

I found a good start ing point in
an article in the May 1989 issue
of Ham Radio Magotillt' (pg. 9.
K IFO). The task begins hy put­
ting together a shopping list of the
major components: I-inch alumi­
num boom material and a selec­
tion of two d ifferent tubing sizes
for the elements. A larger s ize is
needed for the driven clement and
sti ll another smaller size for all the
others. The rat io of the larger to

the smaller di ame ter sho uld be



Photo B_ Repaired 432 MHz beam antenna wnn balun attached .
Antenna with broken d ements wos purchased at a swap mUI [or $ / .
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Ph oto C. CIOU-lIP of nt'w batvm assembly for salvaged antenna ,
constructed f rom 9 inches of RG-8 coax.

transmitters a nd DFing to the
water tower on the interference
product became simple. The so­
lution to th is perple xing prohlem
was to weld the bolts themselves
to the metal water tower structure.
Am ateur locations can be just 3.\

suscept ible to this type of prob­
lem as commercial radio sites are.

Well , what conclu sion did I
reach from trying to build a beam
antenna and from all the effort
needed for home construction ?
Being a junk box addict, I still o pt
to cons truct my own antenna s
when possible, but I will temper
the const ruction methods used
and not go every time for the idea l
components to usc .

The up side of this whole con­
struction affair was that my part­
ner in electronics ex perimen tation
Kerry N61ZW had picked up a
small 400 MH z beam at a swap
meet for $1 (sec Photo R). It was
missing the driven element and
mat c h ing sect io n, but I con ­
structed a ba lun from a sho rt
section of RG-8 (photo C) and
re placed the brok e n element
wi th some scrap alum inum. Test­
ing the antenna showed reso ­
nanc e s at t he 4 3 2 MH z SSB
frequenc ies (1. 2: 1) and still a
good match ( 1.5 to I ) up into the
440 MHz FM region.

That's it for this month. Has the
newly constructed antenna func­
tioned well? Well , no: I haven't
constructed the feed arrangement
ye t. When it's tested. I will let you
know. Is it better to purchase a
small antenna or construct one?
This time around. it was too time­
intensive to build, so we bought
used inst ead. Next time, who
knows? 73, Chuck WB6IGP. iI

will actually become a very good
mixer. Wh en joined with some
met al (the e le ments), it allows
two rransnnuers to mix together
to produce an interference prod­
uct. While the product is not very
strong , it is ca pable o f be ing
detected by the very se ns itive re­
celvers we use for communica­
tions today. The modulation that
is passed is usually that o f the
capturing (strongest) signal being
mixed.

This mix product can be suffi­
ciently strong to be recei ved quite
a dist ance from the mixing de­
vice . The only cure is to remov e
the rust (mixe r) or to hond the
meta l together to el imi nate the
rusty connec tion.

I once came across an example
of this in the co mmercial realm,
inv olvi ng a city eme rge nc y
frequen c y and a radio tax i
company's co mmercial one. The
problem went unnot iced for many
years because at that time mohi le
transmitters were not left on all
the time hut instead were acti­
vated only when needed. Because
the offe ndi ng transmin ers both
need to be on the air to observe
the mix products, it took qu ite a
bit of air time to d iscover just
what signals were mixing. The
mixing culprit in this case turned
out to be a city water tower that
was assembled with nut-and-bolt
construction.

Now, these bolts were quite
large and over the man y years
since construction had beco me
rusty and painted e ver. Thi s con­
dit ion made the wate r tower a
better transmitter at VHF than
some con ve nt io nal low -power
tran sm itters . Tu rn in g o n both

This " run for the fasteners" tr ip
took my memory ce lls back to the
very early days when we used
(steel) electrical condu it for boom
material. The elements were 118­
inch brass brazing rods and the
method o f auachment was sim­
pler. We drilled a slightly under­
sized hole in the boom and then
shoved the brazing rod through it,
mak ing a tight f i t. Then . we
d rilled a second hole o ffset 90
degrees th rou gh the top of the
boom for in sert ion o f a sheet
metal sere ..... s light ly o ff ce nter
from the brazing rod element . The
sheet metal sc re w secured the
b razing rod by j a mmin g i ts
threads along the side.

Electrica l conduit (s teel) for
boom material was very inexpen­
she (S I/ IO feet). Brass braz ing
rod or even al uminum clot hesline
solid wire could be used for ele­
ments. I used brass brazing rod
liS-inch in di ameter. If I remem­
ber correctly, the brass rod was a
lillie short for 2-met er elements
and I had to solder on some small­
diameter tubing to lengthen them.
However. fo r 220 and 432 ~1Uz

these sma lle r c lement s allow
simple construction. Because this
was to be a very economical beam
antenna (c osts held to a mi ni ­
mum). cons truction techniques
were dictated by the materials on
h and. J amm in g sheet me ta l
scre ws to hold elements tigh t 10

the boom will eventually result in
rust , hut the method works and
will last quite a long time.

The rusty connection will not
d istu rb basic antenna operation
but will in time become a simple
diode . This diode in many cases

internal fingers bent out in a cone
shape of a particu lar d iameter.
Th is cone shape enables these
was hers to he slipped over a rod
to firmly gmsp it in position. Each
element is then centered be tween
two suc h device s to bec ome
loc ked in place (see Photo A).

Not only was I unable to loc ate
the fasteners , bUI I also couldn' t
find anyone who thought I was
sane. The largest hardware stores.
in business for so me 100 yean,
didn't know what I was ta lking
about. If they didn't know, I was
in trouble . Well , so mewhere in
my travels I had learned that these
fasteners were not pan o f the nor­
mal nut and bolt trade but were
instead automotive in natu re. My
first phone call to a large au romo­
tive parts warehouse landed me
the phone number o f a specially
nut and bolt finn, not listed in the
Yellow Pages, that was located in
another city and stocked automo­
tive hardware. One call to them
put me in touch with reality-they
had stock of quite a number of
Auveco fasteners.

Unfortuna tely. amidst all the
excitement o f getting ready 10
take my trip over there, I forgot
to bring along samples of the ele­
men ts and the diameters I needed
(0 deal with. So just to he safe
(and especially since I'd had to
take time o ff from work (0 go to
th is place to begin with), I decided
to e ns ure t he su ccess of the
project by purchasing a s mall
stockpile of fasteners in various
sizes. Cost, $28. I most certainly
overbought and will have these
fasteners around for so me lime. I
just wan ted to co ver all the bases.
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No largef lhan mosl I\ar"O- Oigila: Voice Oporaled
heldradoolS.It>eHRC-10 con- Squeldl(O'lOS"'l,: I 1_ 1'

-.. • single or <l.aI-band tones. and pnva$l.I voice mu
radio il'IIo • ~ JeaI\.Oed sim- slol $299 ..A.:
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_ . - IICCi COMPAIIl

•

1215 II Gf<we Slreef
AIWoIim. CA 921lO5

(BOO, 962-2611
(714, 6J0.454 1
Fax (714) 630-7024

Without

power. ,our

NT isuseless!

DOII 't be

caught with­

out aPOWER

POCKET wfJtn

lOll need it

mO>!.

1'lW2.0 AmpHours of dependable
power, in aconvenient soft case,
Simply insert the cigarette adapter
plug llOrmally used inyour car's
lighter toinstead plug into the
POWER POCKET. The POWER

POCKET provides hours of exteooed talk time, upto6times
longer thanstandard battery packs!
• Emergencies- Special Events - Search &Rescue - Hlking ­

Cycling - Hamfests - Field Day- Etc.
•Compact sl imdesignIhat is light weight,

only 30 ozs.,with abelt lOOpand shoukler
strap included.

• t lOV Wal Charger included,Charge rate:
6-8 hours from complete discharge.

• Sealed lead acid case, can be recharged 10
lOO'lfo without memory effed of NiCads.

POWEB
H

'OCIET

teeth turn black, I don 't want to hear any
whining.lfit kills you, well , we all have to
go sometime. right?

I'm working on a booklet on how to
make and use silver colloids, so I'd appre­
ciate anything you can find about using it.
pro and con. This is yet another case of
where, despite a bunch of evidence sup­
porting the value of silver colloids. the
medical industry has refused (as far
as I've been able to find OUl) to research
their potential- presumably because the
results could not be pasemed and sold f or
egregious profits...Wayne .

keeps meat put in a pyramid-shaped con­
tainer from rotting and which also sharpens
razor blades. If the effect is a de lusion. then
it is able to delude an electron microscope.
Check page 176fT for details. Okay, smarty.
how can a small cardboard or Plexiglas pyra­
mid sharpen a razor blade or mummify
meat?

The normal scienti fic approach is to de­
clare that all researchers claiming such an
unexplainable effect have made errors.

So how about dowsing? lbousands of
years of dowsing studies are al l flawed.
right? Sure.

Then we have the work of Wilhelm Reich
and his orgone generators. Ou r beloved gov­
ernment put Reich in prison (where he
kind of died) and de stroyed his laboratory
and orgone generators . A friend of mine ,
Dr. Charles Dockum. with whom I worked
on a Guggenheim Grant project for the
Guggenheim Museum on Fifth Avenue, built

Conttnued on page 83
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Ar an ebonies-speaking friend of mine
might say, "I don 't want no f- trouble
from de mf- FDA." This is mostly an
electronics-oriented journal . so if some­
one you know wants to mess around
with silver (or other metal) colloids, and
is too ignoran t to hook three little batter­
ies together to make 'em , you can prob­
ably help them by building this simple
circuit.

The alternative health-care ("this is a I---;;••••••••••••;..;.. ;;;;;;;;;;i
food supplement, not a medicine" )field is I
no more honest than our commercial
medical industry-s-it just isn 't backed with
the strong arm iak a . swat teams) of the
law, as enforced by the FBI, FDA. NIH.
WHO, and so on through the Washington
alphabet,

Vri'th the exception ofa warning by Dr.
Vri'lliam Douglass in his Second Opinion
newsletter, everything else I've read has
encouraged people to lake silver collo ids
iniemalty.Douglass, whom I respect, even
tlwugh he doesn't answer his mail. says
silver is a dangerous toxic metal. If there
are any studies which shaw silver to be
toxic, I haven 'r seen them referenced yet­
maybe you can research this and let me
know.

Meanwhile . I am not recommending
thas you chugalug silver colloids, nor is
the author of the article. Ifyou do it and
find wonderful health benefits, that 's your
decision. lf you swallow the stuffand your

Build a Colloidal Silver Generator
conttnuedfrom page 25
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"This new technology is officially called
the Amplitude/Phase Ratio, Inverse Log,
Fixed-abject-Oriented Linked System... "

Rny LOOP

Marc I. Leavey. M.D.• WA3AJR
P. O. Box 473
Stevenson MD 21153

New technology

With all the recent com ings
and goings in the ama teur radio
market . it' s exc it ing: to be able
to talk about one o f the most
in novat ive technologies to come
down the pike in years.

We are all fam ili ar with the

co mmo n types of modu lat ion
fo r m s in u sc to tran sm it
radiotele type o ver the air. T he
classic. most com mo n, method
is fre quenc y sh ift ke y in g . o f
c o ur se . w ith a f\.1/\ R K a nd
SP/\C E signal used to represe nt
the two states o f the RTTY loop.
With the traditi o nal method o f
encoding Bau dot five-level code
at 60 w o rd s p er m inu te . o r
~5 .-I 5 ba uds. eac h pulse la sts
22 mSe c , and h a s a sq u ar e
wave sbape.

I I has come to my attention
th at cuuing-edge a ma teu rs haw
been abl e to impress a seco nd
di gital signal 0 11 the fl.u to p of
each 22 rrtSec pul se . This all ow s
a phase shini ng sig nal to ride
on top of th e am pli tude modu­
lation o f the rndiote let ype s ig­
na l. The util ity of this quick ly
become s obvio us when a loga­
r it hm ic fo r m o f encod ing is
used . w ith inversio n of t he
imp re ssed amp litude o n the
wave top .

A practical a pplicat io n cur­
rent ly und e r in vc s tig ati o n
allo ws a co mpute r-li nke d, 00­
ject -o ricnrcd gra phic to OC fixed
in linkage to the frequency-sh ift­
keyed signal. By splitting this 00­
jcct off during rec eption. real-time
gra phics are now possible o ver
a lo w-bandw idth. ~ 5 .4 5 -baud

s igna l.
I look fo rward to being able

to tell yo u more about thi s
tec hno log y. officially cat te d
th e Amp li t ud e/ P ha se Ra tio .
In ver se Lo g . F ixe d -Obje c t ­
Orien ted Linked System , within
th e ne xt several mo nth s. Stay
tuned !

Amateur Radio Teletype

On 8 more direct note

Hugh Phill ips K7XM wrnes
thaI he is look ing for a good
sta nda lone RTT Y pro gram to
use with his (late) A EA PK-232.
Well, Hugh, se ve ra l pro gra ms.
includ in g Lan Link , PakTc rm.
and PakctPet all come 10 mind .
Each has its own flavor, and
eac h its advocates and crit ics.
But that's. as I tell my children.
wh y Baskin-Robbins has 31 Fla­
vors. C heck ou t the va rious pro­
g rams a va i lable in the RTTY
Loop Soft ware Collecnon-c-J"ll
remind you how later- and sec
if nne, or more , doesn't suit your
fancy.

A no t he r me ssag e fr o m T.
John Lew is VE3LGS . add resse s
th e probl em o f the ham outli v­
ing in the United S ta te s . He
says: " 1have been an avid reader

o f RTTY Loop for m any ye ars
hut in the pas t fe w have gotten
aw ay fro m real RTT Y to the
' fad' modes. I woul d l ike III get
back o n RTT Y. I hav e se vera l
T Us just gat hering dust which
work pe rfec tl y, I see that you
have a program called AUTO RT
o n a disk you mai l o ut to pe r­
sons who send an S AS E and
US$ to you by mail. Since it is
impo ss ibl e to get US stam ps
he re in Canada without driving
to th e USA , I wonder if there is
analher easier way. Is the re an
Int ern et address where it can be
downloaded?"

Joh n, although I have hee n
trying 10 get a nu mber of pro ­
gra ms up "live' o n the RTfY
Loop home page. space consid­
era rions pre ve nt me from ha v­
ing th em all o n-l ine at th e same
time. After all. there are more
tha n 20 Mb o f prog ra m s a nd
data , q ui te a b it more th an the
sp ace allott ed by my Inte rnet
Serv ice Provid er. I unders ta nd

the proble m , thoug h, o f fo lks
who may want just one program.
o r wh o have pro b lem s wit h
stamps or mailers . If you need
jus t one prog ram. I can attach it
to an E-mail reply, pre sum ing
you can download binary files
from th e Web. If you only haw
a text ser vice, s uch as so me
of the " free mail " servers. you
may not be able to retrieve suc h
fil e s. Th ey arc a b it lo ng to
UU EN CODE, so gett ing a d isk
the old- fas hioned way may he
your only sol ution at that po int.
If you ha ve a q uestion. drop me
a li ne . Let 's ta lk.

A s th e comm unication wave
spreads out f ro m the Intern et,
there is bound to be some con­
fusio n among th ose not fa mil­
i ar w i th a ma te u r r a d io . I
rece iv ed t he foll owi ng qucs­
tto ns. wh ich I have m assaged a
bit fo r the purposes of general .
ity. and prese nt them here , with
answ ers. Maybe one or two o f
these wi ll he lp you in d iscuss­
ing d igi tal mailers with friend s
and coworke rs ,

Q . Is there a way of access­
ing some o f the ham re so urces
o n AO t a nd C o m p u S cr vc
if you ha vc another Internet
se r v ic e pro vide r? AO L a nd
Compuse rve are only available
overseas through an expensive
pho ne call.

A , W h il e hoth AO L a nd
Compuxervc arc normally ac ­
ce ssed via th eir ow n te lephone
networks, both can now he ac­

cessed by subscr ibers via the
In tern et as ....'ell. I would advise
che c k ing th e Int e rn e t hom e
page s o f eac h service (hn p :JJ
www.aol.com and htt p : //
www.co rnpuscrv e.co m. respe c­
t iv ely) to loo k into the se o p­
tions. Offhan d , I don't see why
Interne t access should not be
available to non-Uxa users.

Q . I a m abo ut to r e t ire
and go sail ing , Whil e I am

p rac t ici n g m y Mor se code
a nd m a y succee d in ge ll in g
a n am at e ur licen se he fo re I

lea ve . m ay I o perate a n SS B
radi o aboard sh ip wh ile ye t
un licensed ?

A . I"OI on amateur bands. you
can' t ! Get th at ticket first!

Q . May I o perate an amateur
rad io aboard the boat while unll­
ccnscd using only those frequen­
cies which have been allocated for
marine SS B te lephony?

A , Amat eur is a mateur and
marine is marine. One has noth­
ing to do w ith the o ther. If you
want to o pe rat e o n a mate ur Ire­
q uencies. you need an amateur
lice nse .

The bottom I inc is not to con­
fu se the two services. The radios
may look a like . and the signals
may sound al ike. but the y arc
different animals.

And finally, I rece ived a ques­
li on abou t a PK-XO g iven to a
ham who did not pass along hi s
name. He wondered if thi s unit.
orig inally designed for the Ra­
d io S hack T RS -80, wo uld work
w ith a cur rent PC -ty pe com­
puter. Yo u kn ow what? I don't
know ! A s I rec all , the PK-80

was a simple interface , wh ich
depended o n so ftware program­
m ing 10 perform the digital con­
ve rsions. O ffh and , I don' t see
why. w ith suitable so ftware, the
PK-80 woul dn' t wo rk with a Pc.
I look forward to rea der input on
thi s one.

I me ntioned th e RTfY Loop
Soft ware Co lle ction. T hi s six ­
teen-d isk (as of th is wr it ing )

collec tion o f RTT Y soft ware
and ut ilitie s fea tures a wide va­
riety o f programs of interes t to
digital a mateur, On -li ne ama­

teurs can check o ut th e l ist on
th e RTfY Loop home page at
hn p:JJwww2 .ari .net/aj r/ rl ty/ . If
yo u canno t co nnec t, a self-ad­
dressed st am ped envelope to th e
post office bo x abo ve will get
you a printed listi ng. Either way
wi ll fi ll you in o n the deta ils of
how to o btai n a ny of the d isks
o f the collec tion . I we lc o me
your comments. q uestio ns. sug­
gestions. and cr itiq ues at th e
P.O. box , o r via E -mai l a t
aj r@ari.net.

:--Iext mont h. rlltry to pr~' my
tongue out o f my cheek, o r have
you not understood the open i~

paragra phs ye t'! fli
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Prh a cy Please

Findmg educated workers with
any motivation is getting to be al­
most impossible.

The bottom line is that your
children are not going to get a de­
cent education in a public school.
At the very least you should be do­
ing some home schooli ng to make
up for this sony siruatjon, which is
being vigorously protected by !he
teachers ' unions.

If someone is interested in as­
suming your identity all they have
to do is get your name, current ad­
d ress. Social Security number,
your pre vious add ress, your
mother's maiden name, your birth
dale, and so on. This is all now
available from Lcxis-Nexis (Box
933, Dayton Ol! 45401) via their
P-Trax data base. Yes, you can
protect yoursel f. Call 888-965­
3947 and request that your name
be deleted. They'Il tell you how to
request the deletion in writing. If
the wait is too long on the above
number you can try lIDO-543-6862
and contact Andrew Bleh (blay) at
extension 3385. His manager is
Bill Fisler at extension 1365.

Let me know how you make
QUI.

Self-Abusers

Sherry pointed out that vinually
all of the troubles I' ve had with
employees stealing or causing me
other serious problems has been
from self-abusers. Smokers and
alcoholics. who don't care enough
to take care of themselves, are not
likely to be good employees. This
is a pretty good rule.

Slate of the Ar t

ZL Media Flur ry

jus t about any cancer, as well as
arthritis, psoriasis and macular
dege neration .

As with ot her no n-pharma­
ceutical re med ies, the medical
industry has been fighting this as
quackery. Lane point s out how
reactionary the industry is. De­
sp ite end less claims fo r the
Heimlich maneuver for choking
victims, the American Red Cross
refused to accept it for len years,
continuing to endorse back-slap­
ping, which causes a stuck object
to he e ven tighter stuck in the
throat .

The money in the lrill ion-dol­
lar medical industry (the most
profi table industry in the US) is
in drugs which can be patented.
so if an illness isn' t to be cured
with a drug, there 's no organ iza­
tion to research the proposed
cu re. Well. you ask. how about
the National Cancer Institute?
Surely they'll chec k out any
propo sed ca nce r cu re , ri g ht ?
Wrongo . II turns out that the
NC I "does not deal in cures for
cancer, but only in the mecha­
nisms o f cancer. " Maybe thai
he lps to explain why so many
reported cancer cures have been
completely ignored by the NCI.
And si nce abou t 50% o f us are
going to hav e a personal brush
with cancer at some time in our
lives, maybe we need to be tte r
educa te oursel ves and depend
less religiously on our doc tors.

S hark cart ilage isn' t patent­
able. so there' s no pharmaceuti­
cal company to pony up the
$23 1 million it costs to get a new
drug okayed by the FDA, so
you ' ll have to hoy the stuff in
heahh food stores as a di etary
supplement.

But first, for heaven' s sake
read the book. It co uld save you r
life. Or, better yet , wait until you
are almost dead from cancer or
crippled with arthri tis and then
spend the $ 12.

In late January I got a cal l from
Art Bell W60BB asking if I was
game to appear on his talk sho w
again. Sure. I knew what I was
gening myself into, bur the end
seemed to justify the means. We
talked for five hours, from 2 to 7

When the results of an intema- a.m. Ea.stern lime. We started out
tional test showed their students talk ing about amateur radio and
placing 14th in the world, the New then wandered into cold fu sion,
Zealand media raised quite a fuss. my theories on aliens, how to
BU I whe n A me ric an stude nts make money, my list of books
placed 14 places below that, our you 're crazy if you don ' t reed.the
media jusr ignored the mailer. Bioclcetrifier, silver colloids, and
As the costs of communications then more amateur radio. By the
and transportaron keep dropping, end of the day we' d had over a
much better educated workers in thousand phone cal ls asking for
other countries are , more and more information. These tapered
mo re , go ing to he repl ac in g off over the next few days, but
American workers. then the mail began to pour in. if

If you are an employer you you ca ll 300--4tX) letters a day a
k now what I' m talk in g abou t. Contlnu<'d on page 84
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and your fa mily might be if you
were gelling all the minerals
your body was d esi gned to use,
but which you haven't been
ge tting in your supermarket food!

Shar ks!

While in Aspen skiing, in
Jan uary, Sherry bought some
books at a secondhand store .
One of them was a book that I' ve
been want ing 10 buy for some
lime , Sharks Don ', Get Cancer
by Dr. Wm. Lane: Avery Pub­
li shi ng, 199 3; 19 2pp : ISB N
0-89 5-29520-2: $12. Lane makes
a very con vinc ing case for
shark carti lage being able to cure

Jo hn Jay wrot e that " Nations
in general will make war when­
ever lhey have a prospect of get­
ting anything by ir,H Pacifists
should face up to that reality.
Wars are pre vent ed by mak ing it
too dangero us for others to at­
tack you. Weak ness prod uce s
subjugation, not peace. Our fore­
fathers had no ill usions about
people. Mad iso n wrote, "En­
lightened statesmen will not al­
ways be at the helm." Amen!
The Constitution was designed
to take that into account and
limit the damage that foo lish
leaders could do. When the Con­
stit unon is observed. it works
pretty well. When federal j udges
ignore the Constit ution o r gel
part icul arly creative in inter­
pretin g it , we sure gel into a
heap of trouble. (My thanks to
Thomas Sowell for brin gin g up
the subjcct .)

H istory has co ntinually con­
firmed John Jay' s observation.
As much as pacifists hate the
idea, history has shown that
strength is the best guarantor of
peace, not unilateral disarma­
ment-but can you think o f any
peace movements which have
operate d on this principle?

The idea. unsu pported by his­
tory, that if people get to know
one anothe r they won' t flght. has
bee n kicking around peace
movements for ages. So how
come the Hutus in Rwanda were
so easi ly incited 10 murder
around 800,000 o f Iheir erst­
whi le friends and ne ighbors, the
Tutsis? Andjust a couple of gen­
erations ago the Germans were
able to wipe out millions of Jews
and Gypsies? And so on.

So let's smi le and be friendly
Americans, but carry a big stick,
10 co in a phrase .

T he Federalist Pa pers

Anot her Gloom & Doomer

NEUER SRY DIE
ConttnuedJrom page 81

a small orgone generator and
used it tu cure a wide range of
illnesses for frie nd s. They're
very easy 10 build. by the way.

More hokum? Or anomalies
worthy of investigation?

T he go vern ment certa inly
isn' t going 10 fund research into
weirdom like this, nor 3TC any
large corporations . so that leaves
it up 10 independent researchers.
And since there arc no experts in
these fields, researchers are go­
ing to be amateurs. not profes­
sional scient ists. But then, virtu­
ally every major new discovery
in science has been made by an
amateur. and all have been ridi­
culed and humiliated by the sci­
enuftc elite (a.k.a. prestigiou s
scientists) every inch of the way.

The Survival oj Civilization
by John Hamaker. Hamaker­
Weaver Publishing. R l B158,
Seymour MO 65746: ISBN ().
94 1-55000- 1, 1982, 21 8pp, $12.
Hamaker is all upset over the
rapid increase in COl level s, pre­
dicting the end of the world . I
want a second opinion. But he
does make a good case for
remineral izing the earth. A very
good case . Ever since listening
10 the Dr. Wallach Dead Doctors
Don', Lie tape, I' ve been looking
for more information o n the loss
of minerals from our topsoil.

As Hamaker points o ut, to
look at the m you can' t tell
the d ifference be tween crops
g rown us ing N P K (chem ical)
fe rtil ize rs a nd remine ralized
crops, but one is healthy and
the other sure isn ' t. So what's
remineralizarion? This has to do
with grinding up rocks to repl ace
the mineral s which have either
been leached out of the so il, plus
the minerals plants have ex­
tracted and which have not been
ret urned. Once the farms were
"played OUI" the farmers had to
start using commercia l fertiliz­
ers to keep the ir crops grow ing.
The proble m is that this robs us
o f the mineral s our bodies need
to keep healthy.

How effective is remincralizmg
the soil? T he USDA ran a test
with seven stee rs fed the usual
fodde r and another se ven fed
the exact same diet with 3.5%
cement kiln dust added. The
dust-fed animals gained 28%
more weight and ate 2 1% less
feed. Imagine how health y you
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pour. Since I had 10 open and answer them
all , i t was a pour for me.

But why am I the only onc cut there gel­
l ing on talk radio and promoting amateur ra­
d io? There are thousands of talk shows and
you' re j ust silti ng there like a lump on a
stump. not doing your hit. Look, the ARRL
has shown pretty clearly that they 're not go­
ing 10 do anything to help gct the public in
tcrestec i n amateur radio. The few promo
nons I' ve seen have been feci -good stuff for
hams, not information for the public. Thc
public doesn' t remember a lot of what CB is

Hams have lost out to commercial users of the
70 cm band in Guatemala, and the cost could be
interlerence to ham radio satellite operations world­
wide. This is because aueremeta now inlends to
put commercial operations across the band--com­
mercial signals that wi ll probably include the 70 em
satellite subband.

Manfred Kolbe TG91KE reports via the AMSAT
News SeNiee that on Monday, November 18, 1996,
the Diario deCenfroAmericapublishedthe new taw
regulating all telecommunications in Guatemala.
Part of the law removes ham radio access from all
frequencies above 146 MHz except lor tiny snvers
in the gigahertz region.

The new lawwas created by a commission from
Ihe state-owned telecommunications company
GUATEL., which consulted the Radio Club 01Gua­
temala about the project.The commission was quite
astonished to learn that ham operators operate
some 20 satellites for global communications, and
even more so when Guatemalan hams supplied a
list of amateur satellites with operating trequencies
and modes. The extsteoce ot the Amateur satellite
Service was also broug,t to theattention of the CEO
ot GUATEL Also10id was the chairman of the com­
mittee of Congress in charge of the new Guatema­
lan teiecommencanons law. He wasevenpresented
IARU and ITU documentation.

But even with all of this documentation, the de­
cision was made to run the hams off and tum the
spectrum over to moneymaking operations. As a
result, the 70 em bandin Guatemala. whiCh iscom­
posed of the frequencies between 430 to 440 MHz
has now been declared available for commercial
use only.

And it's net only Guatemalanhams who will face
problems because of the change. There is likely to
be heavy interlerence to Amateur Satellite Service
operations in Region 2 when the transponders on
various hamsats pick up commercial signals and
rebroadcast them on other bands. Even for low or­
biting satellites this will affect an area in soothem
Canada, all of the USA, Merioo, Central and South
America down to Chile and Af98ntina. Taking into
account the future operations of the Phase 3D ham
satellite, the situation may even get a lot worse.

Liftedfrom SARA (Socorro Amateur RadioAssn.)
News, January 1997, with TNX to NewsUne Radio.
CBBS Edition '1008, 121&96. fa

70 Cm Band Loss in
Guatemala

RE: Insurance Claim
#KNEBS0 4GON

I am writing in response to your request for addi­
tional lntormanon.

In Block No. 3 of the accident report form, I put
"poor planning" as the cause of the accident. You
said in your letter that I Shouk! explain more fully,
and I trust that the follOWing details will be sulticient.

I am an amateur radio operator. On the day of
the accident, I was working alone on the top sec­
tion of my new BQ.foot amema tower. When I had
completed the work, I discovered that I had, over
the course ot several trips up the tower, brought up
about 300 lbs of tools and spare hardware. Rather
than carry the now unneeded tools and material
down by hand, I decided to lower the items in a
small barrelby using a puney which, fortunately, was
attached to lhe lop of the tower.

Securing the rope at ground level, I wenl to the
lop of the lower and loaded the tools and materials
into the barre l. Then I went back to the ground and
untied the rope, hOlding it tightly to ensure a slow
descent of the300 lbs. of tools. You will note in Block
No. 11 of the accident !orm that I weigh 155 Ibs.
Surprised at being suddenly yanked off the ground,
I lost my presence of mind and lorgot to let go of
the rope. Needless to say, I proceeded at a rather
rapid rate up the side of the tower. In the vicinity of
the 4O-toot Ievel, l mel the barrel comingdown.This
explains my fractured skutl and broken collarbone.
Slowed only slightty, I continued my rapid ascent,
not stopping until the fingers of my right hand were
two knuckles deep into the pulley.

Fortunately. by this time I had regained my pres­

ence of mind and was able 10 hOld tightly 10 the f-- - - - - - - - - - - - - - - - ­
rope in spite of my pain.At apprOltimately the same
time, however, the barrel hit the ground and 1he
bottom fell out of it. Withoot the tools, the barrel
now weighed 20 lbs.

I reler you again tomy 'NEliglt in 8Iock t-b. 11. Asyou
might imagine, I begananabrupt descentoown!he side
of !he tower. ArctJnd !he 4O-foot level, I met !he barrel
COTling l4l. ThiS acecurts lor !he I'Ml fracllJred anIOOs
and the lacerations of my legs and lower bOOt.Theen­
CXU'ller wlIh the barrel sbM:ld me ElrOJ!1l t:l1essen my
q..ries \IIltlen I lei oroo the ple d tools, <n:I b1unately
orIy ttvee~ 'Mlle cracked. 1am sorry to report,
~, that as I lay there 00the tools, inpain,lSlabIe to
stand, and watching !he empty barrel9J ft, aoove me, I
again lost my presence of mind. I let go ol tha rope.

TNX, ARNS Bulle tin, February 1997, with
additional TNX to RadioActive 'Notes.

The FCC's Office of Public Affairs recently an­
nounced the establishment of a new page on the
Commission's IntemetWeb site thaI will provide world­
wide access via the Internet to live and recorded au­
dio broadcasts of selected FCC events. The
Commission began by broadcasting its December
(1996)meeti'lg thl'Ol.J!1l aRea.lAOOio link00 the FCCs
home page. This site wli also include a sci'le<Ue 01
events. a corrvnent form and an E-mal aooress to
solicit ideas 00 how to mprove or eoo to its usabil ity.
The site is htlp:/Iwww.fcc.gov/realau<:\iOI.

TNX Rick KB7U FZ, "Odds 'N' Ends," Maple
Valley Hamlink, January 1997.

FCC Web Site

Imagine using your newly issued amateur radio
caJlsign on the air, only to find out thai someone
else also has the same ca l1sign! Of course. that's
not supposed to happen. But it did, 10 al least a hand­
ful of r'tf!'My licensed hams in the southeast US. The
FCC blames the ca.11sigl snafu 00ClJI11)Uterproblems.

The foul-ups started happening in mc-octoter,
That's when the FCC issued the same causqn to
several people who had just passed their license
tests. Louise Will iams KF4MTE 01Newberry SC is
a case in point. She was assigned KF4MTO on
October 23rd--thal same callsign wound up being
issued seven days later 10 another woman in North
Carolina. Two days after {hal, on November 2nd.
KF4MTO was againassigned, this time10 a woman
in Tennessee. At leasl two other South Carolina
hams had similar experiences.

The Commissionwas having computer problems
lor about a week, jusl before Gate 2 vanity callsigns
were issued. Aspokesman said he has no idea how
many licenses may have been issued to more than
one person. It's possible that there might be more
hams whO are unaware that theyare operating with
a license holding the wrong cansrqn. But the
Commission's database has been corrected so that
there are no callsigns with more than one holder. In
the case of more than one person getting the same
callsign, the last person to be assigned the callsign
got to keep it.

An FCC spokesman says itappears that the pr0b­
lem of multiple people issued the same callsign is
apparently limited to first-lime licensees only.

Thanks to South Jersey Radio Assn. Harmon·
Ics, January 1997, which got it from ARRL
Electronic Letter & NewsUne, Inc.

The Emergeo:y BroaO:::asl System. or EBS, wi.
soon tjve way to the Emergency Activation System,
or EAS. The current EBS was instituted under Presi­
dent Kennedy in 1963 as a way of using telecommu­
nications toalert thepubl iC to anemergency.Thiswas
a year after the Cuban missile crisis and its original
intenl was 10 allow the president to address the na­
tion at a momenfs notice in anemeryency.Currently,
stations put a test pattern or tone on the air and then
announce that a test is ooder way. AA eigll-second,
one-kiohertz tonesignal toIIows. Fnalty, the audience
is tokl lhat in the event 01 an actual emef98ncy they
woulcf be grven Civil Delanse instructions.

Thecurrent EBS relies on a caisy-cham nonnca­
tion system, where one station receives the warn­
ing and then sends it on to the next station. That
means if one station's equipment fails, others may
not get the waming. The new Emef98ncv Activa·
tion System depends more heavily on an approach
similar to the WQf1d Wide Web. In the new system
no station relies on jusl one source to receive the
broadcast warnings. Rather, digitally encoded sig­
nets will activate computers at radio and TV
stations and download emergency warnings.

From the January 1997 PARKing Tickel.
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Revamping of Emergency
Broadcast Sy~st~e~m!.--__

FCC FCC Issues Issues

QRH
Continued from page 8



Parenting

WANTED:G-VG-+ cond older mobiles!
hIS:IC22AJS/U, 33U. 1C21314A1AT, 13·
509176ers, most any non·mem synth
ngs. Also xtats -+ assys 10f above.Mark
Whiteman N7TRZ, NE 114 Ave,. son­
land OR 97220-2245, (503) 257·3820.

BNB203

BATTERY ANALYZER wilh PC inter·
face, OOS or Windows Software $279_
laMantia Products, 1136Aldersbrook
Road, London ON, N6G 2Xa. (519)
472·5566, FAX: (5t9) 472-1 702. !!!I

BNB910 a

ASTRON power supply, breno-new wI
warranty, AS20M $99, RS35M $1 45,
AS50M $209, Call lor other models,
(81 8) 286·0118. BNB41 1

The PHDARA Hamtes1 3May 8--4 p.m
at the KC Markel Center. Bob
WAOCLA (816) 436-0069, waOclr@
juno,com or Box 28954, Kansas City.
MO 64188·8954. BNB205

PAINTED CIRCUIT BOARDSlor arna­
leur radio and hobby projects. hhh:J1
wwwct ais.nelliarcir or SASE FAA
CIRCUITS 18N640 Fjeld Ct., Dundee
IL 601 18, (647) 636·9148, BNB5013

DSS BtBLE Volume 2, All new infor·
mation - No dupliCation trom Volume
I, 200+ pages, 280+ Illes, $79.95 +
55.SO P+H. DSS BtBLE Volume 1. .
$49.95 PPD_ ess SECRETS· A1t Pal·
ents 569.95. All 5179.95.VtSAlMC
TELECODE1·520·726·2833. http://
www.hackerscalalog.com. BNB1 024

TI RED OF IRONING? PCB servce.
No S setup, t ree scanning available.
FIRST PROTO, 4201 University Drive.
_1 02, Durham NC 27707; (919) 403·
8243. BNB5005

AUDIO EQUIPMENT WANTED:
1930s-1 960s. Tube·type ampntiers.
large or smafl speakers, mixers. micro­
phones, lubes, parts, etc. Especially
Western Electric, Jensen, Maranlz,
Mactntosh, J.B.L . etc. 1,800· 251 ­
5454. BNB202

The most important sk i ll we
can build is in parenting. The
one mark most of us leave be­
hind is our children. Unfortu­
natel y. the paruming sk ill is no
more i ntui ti ve than any other.
And since this is prohahly the
most important thing you' re go­
ing. to do in your life, the more
you can learn about this ski ll the
bcucr. After all. when you make
mistakes w ith your kids you are
usually making permanent mis­
takes wh ich will to some degree
cripple them. or at least rob them
of their full potential.

The cover featu re on the Feb­
ruary 3. 199 7, ed ition of TIme

Cont!lltu.'d on paqe 88
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Nvm"-' 85 on your Feedbac~ tM'd

HEATH COMPANY is selling croio­
copies 01 most HeathkIt manuals. Only
authorized source lor copynght manu·
ats. Phooe: (616) 925·5899, 8--4 ET_

BNB964

BR EAKTHE CODE BARRI ER: A sen­
hypnosis tape that allows you to learn
or increase code speed easily and
qUickly. To order send $1 4.95 + $3.00
S&H to Dr, Hal Goodman. P,O. Box
184, Eas\pOrt ME04631 .Formore inlo.
send SASE or hllp:llwww.nemaine
.comlw3uwlVmorse.hlm. BNB2031

MAHLON LOOMIS, INVENTOR OF
RADIO by Thomas Appleby (Copy,
nght 1967), second pnnting available
lrom JOHAN K.V. SVANHOLM N3AF,
SVANHOLM RESEARCH LABORA·
TORIES. P.O.Box81, Washioglon DC
20044. Please send $25.00 donation
wi th $5.00 lor S&H. BNB420

We need to get mi llions of
kids interested in high-tech ca­
reers. and amateur radio i s one
o f the easiest ways of doing
that-s-hut only if they ' re made
aware that the hohhy ex ists .

The people writing to me are seb­
scribing to 73, but they also want to
know wh'lIl-.ll.Jks I can reromm.-OO
tbey read to urd."NaJld the furde­
mentals of elc..:tooty and radio, I' ve
asked you to let me know which are
the best books you' ve found so I can
let them know, I haven't beard from
you yet. Tsk.

Barter 'n' Buy
"#""'''''''"''''''',

Tum yo ur old ham and computer gear into ca sh now. Sure, you can
wail for a hamfest to try and dump it, but you know vouu gel a far
more realistic price if you have it out where 100,000 active ham po­
tential buyers can see it , ralher than the few hundred local hams who
come by a flea market table. Check your attic , garage. cellar and
closet shelves and get cash for your ham and computer gear before
it's too old to sell. You know you're not going to use it again, so why
leave it for your widow to throw out? That stuff Isn't getting any
yo ungerl
The 73 Flea Market, Barter 'n' BUY, costs you peanuts (almost)­
comes to 35 cents a word for individual (nooccmmeroan] ads and
51 .00 a word for commercial ads. Don't plan on telling a k>ng story.
Use abbreviations, cram it in, But be honest. There are plenty of
hams who love to fix things, so it it doesn't work. say so.
Make your list. count the words. including your call. address and phone
number. Include a check or your credi t card number and expiration. If
you're placing a commercial ad. include an additional phone number,
separate from your ad .
This is a monthly magazine, not a daily newspaper, so figure a couple
months before the action starts; then be prepared. If you get too many
ca lls, yo u priced it low. II yo u don't get many calls. 100 high.
So get busy. Blow the dust off. check everything oul , make sure it still
works right and maybe you can help make a ham newcomer or reo
tired old timer happy with that rig you 're not using now, Or you might
get busy on your co mputer and put together a list of small gear/parts
10 send to Ihose interested?

Send Jour ads a nd payment In: 7.1 stagozine, n urter ' n ' UUJ, 70
RI . 202N, Peterborough 1'\H 0).158 and get set (or the phone calls.

Tbe deadline for the June 1997 da.ssif led ad section is April 12th. 1997.

RF TRAN SISTORS, TUBES
2SC28 79 . 2SC197 1. 2SC197Z .
MRFZ47 , MRF455 . MB8719.
ZSC1307 , ZSCZ029 . MRF454 .
2SC3133 , 4CX250B. 1Z0 0 6.
6KG6A, Etc. WE STGATE. 1·800·
213·4563. BNB6000

you 're going to have to make do
with c n fallout. That what you
want?

Plenty of hig organiza tions
have blundered themsel ves out
of business , M) the ARRL could
easily be blown away, The Na­
tional Computer Congress ran
the biggest show in the computer
industry, often drawing around
100,000 attendees. pack ing New
York , las Vegas. Dallas. Atlanta
and Chicago hotel s. But they ig­
nored the personal computer and
were wiped 1,)11(,

LARGE ASSORTMENT of used test
equipment. Most inst ruments are
priced at 10% 0 1 original cost or less,
Request list, Jim Slevenson, 340t
Sunny Slope Road. Bridgewater NJ
08807; (908) 722·6157, FAX: (908)
722·6391 . BNB2084

TOWER 100' guyed 2' triangular. 10'
sectcos. MtUAB-105C, ExHD Galva·
nizlng . Dismantled, ready to go. ln­
eludes 1/4' guy wire, screw anchors.
Excellent condition. Details Phonel
FAX, JIm W9GLR, Polk City, FL. (941)
984·1317. BNB1 600

much less has ever heard o f ham
radio.

Yes, I know all the excuses.
Rationalizations to explain why
nothing is being done. Sure, ki ds
are into the Internet. T hey ' re
into com pute r games, Yat at a
yauua. K ids have al ways been
interested in lot s o f th ings. but
that didn' t stop them from get­
t ing hooked on ham radio. I
somehow managed to get i n­
vo lved with ham m in g c ven
though I was also involved wi th
dating, roller skating, reading
books. photography ( I spent
endless hours in the school dark­
room). singing (wit h the 51.
Paul's choristers. the Erasmus
Hall Choral Club, and the Phil­
harmonic Choi r of Brooklyn ].
seeing every movie that came
out.the Boy Scouts. and so on,

In high school I not only re­
hcarscd every day with the Cho­
ral Cl ub. I belonged to the
Savoya rds. where we put on
G i lhe rt & Sullivan operettas,
the hook club. the camera club.
and the rad io club. I had plenty
to do without amateur radio, bu t
there I was. busily putt ing to­
gether ham and audio equipment
in my workshop. I did that for
years.

So don't .....hine to me about
how kids are too busy today for
amateur radio . What we need i s
a selli ng job. We're 001 pushing
the product. so we ' re going to go
out o f business. You can' t sell
any product unless the puhl ic
knows about i t. That means vi s­
ihiluy. Nat ional and local vis ­
ibi l i ty, A re your ham cluh meet­
ings announced in th e local pa­
pers and on the community radio
and TV announcements? How
about posters i n the local
schools? On any local hulletin
hoards. O n the Internet, for
th at matter? I n Peterbo rough
the local A&P has a bullet in
hoard near the store ex it.

How about getting after yo ur
A RRL d irector to get th e League I---- --- ------- - ----- - ------- l
to do some national promotion?
Whe n is the last time you saw a
story about the fun and adven­
ture o f amateur radio in a na­
tional magazine? Or a loc al pa­
per. for that matter? Yes, I know,
I' m repealing myself. Well , I
hlll'(' to, since yoo haven't done
anything to make things change.
And I'm going 10 keep after you
to lean on the directors, to do all
o f the promotion you can locally,
and 10 gel your more talkati ve
members into your local schools
to acquaint the 5th graders w ith
what we have 10 o ffer, Otherw i se



NEW
Number 86 on your Feedback card

PRODUCTS Absolute Minimum SWR

off the air into a built-in dummy
load ..... ithout causi ng Q RM. mak­
ing your actual antenna tuning
faster and easie r. There are scad,
of other feature s, and they all fit
neat ly into a scratch-proof black
box less than a foot square-s-and
it's only S179.95. For mo re infor­
mation or the name of your near­
es t dea le r, contact MFJ
Enterprises, Inc.• at 300 Indust ria l
Park Road. Starkville MS 39759:
call (601) 323-5869: FAX (601)

323-655 1; visit the Web site a t
htt p://mfje nterprises.com: or or­
der toll-free at (800) M 7· 1800.
Check it out. Absolutely.

II's internally shielded.
and the solid metal shield
canister improves struct ure
rig id ity- you' ll find it
superior to the screen shields used
in o lde r vers ions o f EF8b. To
le a rn more a bo ut o the r fea ­
tures o f the EF8616267. contact
Svc tl an a at 3000 A lpine Road ,
Portola Valley CA 9-W2S. Phone
(~ 15) 23 3-0429 o r FAX (~ 15)

233-0·-09.

From Russia, with Low Noise

MFJ presents the world 's only
300W AirCo rc ™ rolle r inductor
antenna tuner-the .\IFJ-% 9 ! It
has all the great features of the
.\t FJ · 9 ~9 E, plu s t he w ide st
mat ching ran ge of any full-fea­
tured an tenna tuner and continu­
ous 6m through 160m cove rage.
.\IFrs Ai rCore roller inductor, a
three -digit turns counte r and
spinner knob gives o .....ners of the
~IFJ -969 exact inductance con­
trol: you get absolute minimum
SWR. somet hing you just can't
get with a tapped inductor.

MFJ's Q RM-Free Prc-Tunetv
Icts l OU pre-tunc your M FJ -969

New Skyline-RTU
RF Nculink introduces th e

new Skylinc-RTU synthesized
VIIF transce iver, de s igned to
make remote data control rcli­
able and simple. Each RTU i,
a fully integrated subsyste m
tha t includes a transce iver. RS·
23 2 modem interface and a
digital /analog l/O hoard, a ll in
a 3" x 3" x 2.5" steel enclosure .

The radio modem platform is the :"lEULl NK 9600V. a high-speed
9.6 kBps z -wan transceive r modem. Up to 64 channels can hi.' pro­
grammed into internal memory. with its 65,000 uni qu e ID codes.
this synthesized VHF modem can toe configu red for poi nt-to-point
an d pomt-to-mulri poi m network s. Freq uencies avail ahle are
136- I7~ \H lz, 218-230 ~Uk and 260-280 M Hz.

For additional information contac t RF Neulink. 76 10 .\1 iramar
Rd.. San Diego CA 92 126. Call (800) 233- 1728 or (6 19) 5~9-63-10:

FAX (6 19) 5~9·63~5 ; E-ma il: rfneulink @aol.com

Sverlana EI1X1tOn De­
vice s. Inc.. annou nces its
EFK6I6267 audio small­

~- s ignal pcnrode. v tanu ­
Iactured in 51. Petersburg. Russia.
it's perfect for firs t gain Mage in
phone . guitar, o r mi crophon e
pre amps: The voltage gain in
peraccc ~U1I1CCt ion i!> greater lhan
-100.The EFli&6267 is desigrcd fer"
low ootse. low microphonK:s. and
low heall"T-t.OIIhllde hum indul.lion.

191 AM
Radio Log

The C W ID-2 use s all CMOS
logtc and operate s o n 7- 15V at
only 3 rnA. It's easy to fit into
existing enclosures becau se it's
o nly 1 ·3/~ x 3- 1/8 inches. The
factory-pro grammed EPRO~1

saves assembly time and all ows
longer messages than d id their
earlie r diode-matrix type C W ID
module-up to 200 characters .
The C \\ ' 1D-2 can also be se t to
re pea t a message cont inuously
fo r be acon o pera t ion .

For more de tail s. w r it e
Hauu ron tcs. Inc .. 65 -F Mou l
Road, Hilton NY 14468·9535 .
Phone (716) 392-9430 or FAX
(7 16 ) 392-9-1-20 and as k fo r a
complete curatog:

Stop That
Interference!

Ever since lIa mtro nics. tnc..
introduced its s lick low-po..... e r
C.\IOS COR·~ module se vera l
yea rs ago. cus to me rs hav e
as ked if they could ge t just th e
C W ID part o f the un it. They
had different appl ica t ions in
mind: not just amateur repea t­
e rs . bu t be ac on sta t ions. corn­
merc ial and public safe ty 2-wa)"
rad io base sta t ions. broadcast
sa te lli te uplinks-s-and so on.

Here it is: The ncw C W ID- 2
module features small s il-I.', case
of as sembly and mai nte nance .
ve rcat tlny. a nd a th oro ug h
manua l wh ic h de scribe s ho w
to take ad van tage o f all the
availahlc options .

New Hamtronics CWID Module

Don' t let strong radio signals
The Nat iona l Ra d io Cl ub ' s

ruin the game (or sitcom. or soap)
17th ed it io n of th ei r AM Ra­

for you. Usc the MFJ-7 11 high
d io Log is now a vai lab le . It s

pass Tvl Iilrcr betweenyour cable
31 2 page s lis t th e US and Ca­and VCRor TV un d wipeout TV I

corning from hmadcast, cornmcr- nadia n A .\l bro adcast stat ion s
ciar.two-.....ay.nnuucurnnd C ll m- by f requency from 530- 1660
dins operating below 30 :-'l Hz. k H z, w i th a c ros s re ferenc e

The ~IFJ-7 11 is prot ected by by ca ll lette rs an d ci ty. The
\ IFJ' s fa mous " So Matte r li sti ng incl udes the ca ll , ad ­

wh arw" ore-year unconditional dr c s s , format . n e t w ork s .
warranty. and irsOlllyS1-1.95!St.'C phone . day a nd night powers ,
your dealer.ormnt;K.l MFJ Enter- a nte nna. time zone. and sto­
pfscs. Jrc.. at J{K.> Indu strial Park gun s. With 19 1 li s ted sta t io ns

Road. Stark\·iJ1e :-'IS J9759: phoOl' o n 1230 ktt z, a person cou ld
(601)323..5869or FAX(601)323- make a care er ou t o f logging

6551; order by call ing: to ll-free e ve rythi ng o n one frequen cy.
( 800) ~7- 1 800. The Hst comcs on S-t rz" x I I "

It' s a perfect gift for any one paper. punched fo r a binder.
\Io OO's tired of watching a nICs,y T he club also h as l is ts avail­
TV scree n-s-think Fathcrs o r abl e o f Latin Americ an , Euro­

Morhcrs Day- so usc your pcan . and all o the r st a ti o ns.
highhghtcr and leave this ~x"'PY of 8 0:\ 1 6~ , \ 1a n n s v i l le NY
73 in apmmincm ptacc ! 1366 1.
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Note: U.S. A. Daylight Savings Time begins Apri l 6.
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EASTERN UNITED STATES TO:

SUN

ALASKA 20 20 20 ., .,
'"

., 15

ARGENTINA 15 20 40 40 ., 15 15

AUSTRALIA 15 20 20 40 '"CANAL ZONE 20 20 20 20 20 20 15

ENGLAND 20 20

HAWAII 15 20 20 ., 40 40 40 15

INDIA 20 20

JAPAN 20 20 20 ., 40 40 20 20

MEXICO 20 20 20 20 20 15

PHILIPPINES 15 4. 20

PUERTO RICO 20 20 20 20 20 20 15

RUSSIA C.l .S. 20

SOlJTH AFRICA 15 15

EAST COAST " " 40 '" '" e 20 20 20

GMT: 00 oa " 06 08 10 12 ,. 16 18 20 22
ALASKA 20 20
ARGENTINA 15 15 15 15 15
AUSTRAliA ., 20 20 15 15
CANAl ZONE 20 e ., ., ., 20 15 15 15 15 20
ENGLAND ., e e 20 20 20 20
HAWAII 20 ., e 20 20 15
INDIA 20 20

JAPAN 20 20
MEXICO e ., ., ., 20 I 15 15 15 15
PHILIPPINES 2020
PUERTO RICO ., ,'" '" 20 15 15 15 15
RUSSIA (C.l.S.) 20 20
SOUTH AFRICA 15 15 15
WE T COAST " " '" '" '" 20 20 20

ALASKA 20 20 15

ARGENTINA 15 15 15

AUSTRALIA 15 20 '" 20 20 15

CANAl ZONE 20 20 '" '" '" '" 15 15 15 20

ENGlAND '" '" 20 20 20 20

HAWAII 15 20 20 20 '" '" '" 15

INDIA 20 20

JAPAN 20 20

MEXICO 20 20 '" '" '" '" 15 15 15 20

PHILIPPINES 20 20

PUERTO RICO 20 20 '" '" '" '" 15 15 15 20

RUSSIA C.l .S. 20 20

SOUTH AFRICA 15 15 20

1 P 2 P 3 P·F 4 F 5 F

6 F·G 7 G 8 G 9 G 10 G 11G- F 12 F·P

13 F-G 14G 15 G 16 G·F 17F-P 18 P·VP 19 VP·P

20 P-F 21 F-G 22G 23 G·F 24F 25 F-P 26 P·VP

27 VP 28 VP 29 VP-P 30 P·F

80 meters

This band ought 10 begin to

c o me al ive again during the

hours of darkness when QRK

permit s. Try the days marked

(G ) o n the calendar for best re­

sults. OX toward the east until

midnight. and to othe r areas af­

terwards unti l dawn. Sho rt- skip

10 1.500 miles will prevail whe n

the band is quiet. fa

20 meters

160 meters

These bands o ught to be o pen

for DX from just be fore sunset

to just a fter sunr ise . Sig nals

from the cast should peak until

mid night. and aft er midnight to

other areas. Dayli ght sho rt-sk ip
of abo ut 500 miles will be po s­

sible. and nighttime short -skip

10 1.500 miles or more will he

a vailable .

3040 meters

Occasional DX to various ar­

eas of the wo rld shoul d be pos­

sihle between sunse t and sunrise

when QRl" leve ls permit o n

Good (G) days (see calendar). as

we ll as sho rt- skip during hours

o f darkne ss to 1.500 miles o r

mo re.

Your best band for DX open­

ing s around the world from

dawn to dark. and o pen ings to

the Southern Hemisphere after

dark in evening hours. You can

e xpect excelle nt short -skip du r­

ing the daytime to 2.500 m iles

o r so ,

15·17 meters

OX to A fr ica a nd La t i n

America on the Good days po s­

sib le. wi th sho rt-s k ip OUI to

about 1.000 miles o r so in the

US.

10-12 meters

Generally Poor. except for oc­

casional transeq uatoria l propa­

gation with F2 ope nings on the

be st days-most likel y SOUlh

and Central America .

As this is being prepared (late

January ). the solar flux is still

at a IW y low le vel (75) and there

is no sign o f improvement in

p ropagation co nd it ions tha t

would lead to encouraging news

for DXers in the immediate fu­

ture . Co ndition s in April arc

likely to provide GOOD days o n

the 7th- 10t h. I·Uh . 15th and

22nd. POOR days are likely to

be the tst, Znd. 18th. 19th . and

26th-29th . FAIR days a re e x­

pected o n the -nh. 5th and 24 th.

Days trend ing odversely: ll th.

12th. 17th. 25th. and 30t h. Days

trending fovorab ty : J rd . 6t h,

13th. 20th. and 21 st .

There is a po ssibil ity o f very

upset geophysical co nditions on

Earth on the 18th and 19th and

the 26t h throug h the 29th. T hese

could be we ather/atmosphe ric­

o r magnertcnon ospbenc-re­
luted. or possihly combi nations

of these effec ts , As you can sec.

it is an interesting mix: five days

trendi ng adve rsely and five days

tre nding favo ra bly. T he re are
seven Good day s . t hree Fa ir

days. and eight Poo r days. so

April represents an almost 50­

50 split between favorable and

unfavorable condit ions. There­

fore. yo u will have 10 keep a

sharp lookout to make the best

of o pportunitie s. a nd co nt inu­

ally monitor WW V at 18 mi n­

utes past any ho ur for the late!'>!

updates on ma gnet ic field. iono­

spheric and solar flux values as

they change-to e ither help or

hinder.

Jim Gray W1 XU
2 1D Chateau Ci rcle
Payson AZ. 8554 1



H8M HELP

We are happy to provide Ham
Help free on a space-available ba­
sis. To make our job easier and to
ensure that your listing is correct,
please type or print your request
clearly, double-spaced. on a full
R· I(2" x II " sheetof paper. Usc up­
per- and lower-case leiters where
appropriate. Also , print numbers
carefully. A t , for example. can he
misread as the leners I, i, I, or even
the number 7. Speciftcallymention
that your message is for the Ham
He lp column. Please remember
to acknowledge responses to your
requests . Thank yo u for you r
cooperation.

Needed: Owner's manual. sche­
matic diagram. or service manual
for a Bcarcat Model Be-S scanner.
Please contac t Glenn Torres
KB5AYO, 584 Centra! Ave .,
R"SU'l'f'LA 70084. II

NeuER SRV DIC
Continued from page 8 5

Eating It Raw

,
I~ 800-274-7373 or 603 -924..(l()58. FAX 603 -924-8613. or see order
norm below rot" orderin information.

Wayne's Five Buck Books:
98 Books You're C razy if You Don't Read . Brief reviews of books that
will help make you healthy. wealthy. and wise, If you are sick you did it to
yourse lf through messin g up your bod y. Thi s is probably the single most
im portant five bucks you'H ever spend.
How to Make Money, A Rq,:inner 's G uide. Commuting to work is stupid.
You can ' t get fired. laid off, downsized or outsourced if you own your own
business. This is an instRiCliun book on how to get others to pay you to learn
what you need 10 know lO be indepcndenlly wealthy, have a ball lllling it, and
have thai ham shack you've dreamed of.
G rist I . Fifly of Wayne 's recen t non-ham oriented editorials. They're about
almosl anything and guaranteed to almos t make you think. You' ll sure have
lhing! 10 talk about on~ air other than your antenna and the weather.
Grist II. Fifty more non-ham editorials. Even more fascinating Sluff to
Ihink and talk about.

1iR\ED "'0 O~E H.\~ Prt.5 A PAQ:~eoL\C. a.~P••EC-­
iO~ I a UT \ ,"\\o.lK. "'E.'S CLJR\lED WE \uRO\J.u­
WAV !!
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We a! GAP realize there isn't a perfect antenna, No sin­
gular ilntennCl wili scream OX on 80 end be the best for
local nets en 10. If anyone tens you there is, cewarer The
perfect antenna does not ecst but the right one tor you
may. If you w ant something to bust the pile en the low
bands. then consider the VoYilger. Just starting out in
ham reoo and need a great general coverage antenna,
the Challenger is easy to assemble and for little effort w ill
yield superior performance. esce-
easy on DX. Maybe you know-
ingly Q( unknowingly moved into
one of those "resmctec erees"
where the Eagle's Ilmrted vlSlblltlY.
but unlimited ilbdlty Is desired.

This chart helps you select the righ t GAP antenna. When comparrng GAPs, b.'lndwidth
is not a concern, With few exceptions, a G'\P yields continuous coveraqe under 2:I for the
ENTlRE BAND.

Al l antennas unnze a (iN' eevatec asymmetric feed . A major benefit is the VIrtual elimi­
nation of the eertn loss. so more RF radiates into the air instead of the ground. This feed
IS why a GAP requires NO RADIAlS, Just as elevating a GAP offers no significant improve­
ment to its oerormence. addIng radials won't either. making set up a breeze ,

A GAP antenna has no traps, co ils or transformers. This is important. The greatest
sources of failure in multiband antennas are these devices. Perhaps you heard someone
discuss a trap that had me/ted, arced or became full o f water, Improvements to these inher­
ent problems are the focus of the antenna manufacturer, while the basic design of the
antenna remains unchanged , GAP Improved the uap by eliminating Itl RemOVIng these
devices means they dent have to be tuned and. more importantly. wonl be detunM by
the first ice Of rilin. The aoserce of these oevces improves antenna relIability, stability and
increases bandvv"idth.

Another major advantage to a GAP antenna is its NO tune reeuee. Screws are simply
inserted into predri iied holes With a supplied nutdnver.

The secret is out and people in the know say:
Co-"The G'\P cc nsnrency outperformed base-ted antennas..and was qureter"
73- "This is a real OX antenna, much quieter than other verticals."
RF- "To say this an tenna is errecnve would be a real understatement. SWi tChing back and
forth on 40m between anom er multiband HF vertical and the GAP. there was no compari­
son. Signals were alWays stronger on the GAP. somenmes by Sunits, not Just DB's.·
Worldradio - "These guys have solved the problem associated WIth verticals. That is. an
awful lot of RF is wallowing around and dropping into the dirt insteCld of gOing outward
bound. A half-wave vertical does need radials if it is end fed fat the bottom/. But the same
half-wave verti cal docs not (as much hardly at all) if is fed in the center,"
IEEE- oNear field and power denvty analyses show another advantage of mrs antenna
(asymmetric vertical dipole/: It decreases the pov.tef density close to the ground. <lnd so
avoids power dissipation In the soli beow it. The input impedance is very stable and
almost independent of ground CondUCtivity, This antenna can operate Wi th hIgh radiation
efficiency in the MF AM standard broadcast band. without the classical burled ground
plane, so as to yield easier installation and maintenance."

I

~I
(

This all purpose antenna is
designed to operate 10m­
80m, WAR( bands included.
It sits on a 1· 1/ 4" pipe and
can be mounted close to the
ground Q( up on a roof. Its
bandwIdth and no tune fea­
ture make it an ide<ll an tenna
for the umrreo space environ­
ment as w ell as a terrific addI­
non to the antenna rem.

MODEL
BANDS OF OPERATION

HT WI MOUNT COUNTER- I COST
2m-l 6m 10m 12m 15m 17m 20m 30m 40m 80m 160m parSE

Challenger OX • • • • • • • • 31S 21 Ibs
Drop In 3 Wires

1259
Ground Mount @ 2S·

Eagle OX • • • • • • 21S 19 ios 1·1/4" pipe 80· Rigid 1269

Titan OX • • • • • • • • 25· 251bs 1-1/4" pipe 80· Rigid 1299

Voyager OX I I I I I I I • I I • I • I • I 45· I 39 Ibs IH nged Base I 3 Wires I 1399@sr



A full ange of cellular
antennas is available: hole
mount, magnetic mount,
on-glass and base station.
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