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Get more features for your dollarwith our

REP-200 REPEATER
CRYSTAL CONTROLLED VHF & UHF SYNTHESIZED VHF FM

FM EXCITERS & RECEIVERS EXCITER & RECEIVER MODULES

• Transmitting converters
for 2M, 432 MHz

• Kits oniy $89 vhf or $99 uhf.
• Power amplifiers up to

SOW output.

No need to spend thousands on
new transceivers for eac h band l

TRANSMITTING &
RECEIVING CONVERTERS

LOW NOISE RECEIVER PREAMPS

• Kit (n.m b.aod only) -' .only $139
• TCXQ option ...$40
• Wiredllested .. $209

(includes TCXO)
• Trad itional crvstai-contrct

led rece ivers & exciters are still
available for all vhf and uhf bands

Rated for continuous duty.
2-3Woutput.
• K it (nom bood only) " .$109
• TCXO option . $40
• Wi redllested .,, $ t 89

(includes TCXO)

R301 RECEIVER

LNG·( ) GAAS FET PREAMP
STILL ONLY $59, wiredltested

• Make your fnends sick with
envy ! Work stations they don't
even know are the re.

• Install one at the antenna and
overcome coax losses

• Available for 28-30. 46-56,137-152.152-172,210
230, 400.-470, and 800-960 MHz bands.

T301 EXCITER

LNW-( ) ECONOMY PREAMP
NOW ONLY $24/kit, $44/w&t

• Miniature MOSFET Preamp
• Solde r termina ls allow easy

ccnnecuon inside rad ios
• Available for 25-35. 35-55, 55-90. 90-120, 120·150.

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

No more waiting for crystals!

e
Hamtronics is plea se d 10 announce

NEW a new line of its vhf fm transmitters
and receivers, popular for repeaters,
voi ce & data l inks, control, telemetry,
and other demanding applications .

T301 Exciter and R301 Receiver provide high quality
nbtm and fsk ope ration on 144·1 48 MHz and 220-225
MHz (also 139·174 MHz and 216-226 MHz for export
and gov't services), Features include

• Dip switch frequency selection,
• Exceptional modulation lor voice and ctcss.
• Very low noise synthesizer for repeater service.
• Direct fro for dafa up to 9600 baud.
• Commercial grade tcxo for fight frequency eccur

acy in wide range of environmenfal conditions
• In stock for same day shippmg,

•••••

,Join the fun , Get strik ing
Images directly from the
weather eeteuneet

A very sensitive wideband 1m
receiver optimized for NOAA
APT & Russian Meteor weather fax on the t37MHz band

Designed from the start for optimum sateurte reception; not
just an off-llle-she lf scanner with a shorted-out IF filter!

Covers ail 5 satellite channels, Scanner circuit & recorder
control allow you to automatically capture signals as
satellrtes pass overhead, even while away from home.
• RU 9 Receiver Kit less case ....... " ......... "" " ..... .,,$159
• R139 Receiver xn wnn case and AC power adapter $189
• R1 39 Receive r wit in case with AC power adapter ",$239
• Intemal PC Demodulator Board & Imaging Software $289
• Turnstile Antenna .. "" " " "" ",$11 9
• Weather Satellite Handbook , ..,$20

WEATHER FAX RECEIVER

A sensitive and eelecnve
professional grade receiver to
monitor crttrcer NOAA weather
broadcasts. Good reception
even at distances of 70 miles or
more With suitable antenne. No
comparison with ordinary consumer radios!

Automatic mode provides storm watch, alerling you by
unmuting receiver and prOV iding an output to trip remote
equipment when an alert tone is broadcast. Crystal
controlled for accuracy; all 1 channels (t62.40 to 162 55)

Buy just the receiver pcb module in krt form or buy the krt
with an attractive metal cabinet, AC power adapter, and
built·in speaker. Also available factory wired and tested
RWX Revr kit. PCB only __ " .-, , -'.. $79
RWXRevr kit wrth cabinet, speaker, & AC ildapt...- , S99
RWX Revr wiredltested in cabinetwithspeaker & adapte< $t39

Get t ime & frequency checks with·
out buying multlband hf revr. Hear
solar activity reports affecting rad.o (
propagation. Very sensitive and '-"o"'.="'- -V
selective crystal ccntroned sucer- r-

het, dedicated to listening to WIN on 10 MHz.
Performance rivals the most expensive receivers,

• RWNV Rcvr kit. PCB only .. ". " "" "." $59
• RWWIJ Rcvr kitwil!l cabl . pkr, &. 1ZVdc adapter ".. '" $89
• RWWIJ Rcvr wit incabtwi(tl spkr &. adaplef ...".. ".. ".. "........ $129

VHF & UHF POWER AMPLIFIERS.
Output levels from 10W to 100W, .'.., Start ing at $99.

FM EXCITERS : 2W outp ut, continuous duty .

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

• TA451 : for 420·475 MHz,
... .. .-'.... kit S99. wit $169

• TA901: for 902·928 MHz,
(05Woul) wlt $169 ,

FM RECEIVERS:
• R1 00 VHF FM RCVR.
Very sensitive - 0 151JV.
Superb selectivity , >100 dB
down at 112 kHz, best avaa
able anywhere. ffutter-proof
squelch . For 46·54, 72·76,

140_175, or 216-225 MHz. kit $129, wit $189,
• R144 RCVR. Like R100, for 2M , with helical

reson ator in front end kit $159, wit $219,
• R451 FM RCVR, for 420-475 MHz Similar to R100

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

,

A microp rocessor-controlled repeater with full auto
patch and many versatile dtmf remote control fea
tures at less than you might pay for a bare bones

repeater or controller alone!

Access all your favorite

c losed repeaters!
• Encodes all standard crcss
tones with crysta l accuracy and
convenient DIP switch selection,

• Comprehensive manual also shows how you can set up
a front panel switch to serecttones for several repeaters,
• Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide Closed
access High pass filter gets rid of annoying bUZ2 in
receiver. New low prtces!

• TD·S CTe ss EncoderlOecoder Krt ......" .....now only $29
• TO.S CTCSS enceeertcecccer Wiredllested . "", ....... $49

• kit still only $1095
• factory assembled still only $1295
~o·~, 10·174, 213-233. 420-4 7~ MHz. (00.2·92~ MHz .og~( 'Y ~og",,{, )

_ FCC lypoo ",«plod 10' 00"..........,",'.0""'" 10 1$0 & 4$0 MHz b.aods

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

TO·2. Four-digit DTMF decoder/controller. Five latching
en-crt functions, toll call restoctcr. ." ,kit $19.
TO-4. OTMF controller as abQve except one on-off function
and no toll call restrictor, Can etso use for selective calling,
mule speaker until someone pages you kit $49,

Now 
2 meter m achines in
stock for next day shipment!

Digital Voice Recorder Option. Allows message up
to 20 sec to be remotely recorded off the air. Play
back at user request by DTMF command, or as a
period ical voice id, or both. Great for making Club
announcements l .....only $100 .

REP-200C Economy Repeater. Real-voice 10, no
dtmf or autopatch. ..,. Kit only $795 , w&t $1195

REp·200N Repeater. Without controller so you can
use your own. .. ... Kit only 5695, w &l $995,

Hamtronics has the w orld's most
complete line of modules fo r
making repeaters. In addition to
exctters, pe's. and recei vers, we
offer the following cont ro lle rs .

COR·3, Inexpensive. nexible COR module with timers,
courtesy beep, audio mixer, ......" " ... only $49Ikl t, $79 wit.

CWID, Traditional diode matrix tn'er. ." " ...... kit on ly $59.

CWIO·2. acrcm-cconcuec 10 'er, ..... only $541klt. $79 wit.

OVR.1. Record your own voice up to 20 sec. For voice id
or playing club announcements. ... $S9/klt, $99 wit.

eOR-4. Complete COR and CWIO all on one board. 10 in
eprom. Low power CMOS. " only $99/kil, $149 wit.
eOR-6. COR with real-voice id. Low power CMOS. non
volatile memory, ... " .......... ,.., kit only $99, wi t only $149.

COR·5, liP controller with autopatch, reverse ap. phone
remote control, lots of OTMF control functions, all on one
board. as used in REP·200 Repeater $319 wit.
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SS-10
SS-12
SS-18
SS-25
SS-30

SWITCHING 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

SS-25M With voh & amp meters
SS-30M With voh & amp meters

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

SPECIAL FEATURES PlRfDlIUCE SPEClflCATIDOS
• SOUD STATE ELfCTlOllCAUY REGUlATED • INPUT VOLTAGE: 105-125 VAt;
• FOLD-BACK CURRENT UMiTINGPtoltCtS Power Supply • OOTPUT VOLTAGE: 13.8 VOC :!: 0.05 YOIts

Irom excessive CUlTent & continuous shor'led output (Internally Adjustable: 11-15 VDC)
• CROWBAR OVERVOLTAGEPROTECTION on all Models • RIPPl.E less than 5mv peak to peak (full load &

u CllllI$-3A.I$-U. R$-5A. RS--4L IIS-~ low line)
• MAINTAIN REGULATION & l OW RIPPlE allow line inpul • All uni ts available in 220 V/Jf, input voltage

VOltage Ieacept fer SL-11A)
• t£AVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• TliRfECOM>UCTOR POWER CORD e~cepllOf RS·3A
• ONE YEAR WARRANTY . MADE IN U.S.A.

• LOW PROFILE POWER SUPPLY
Col.. Cenlinllllli ICS' SlzI IIIIIJ ~,~~MODEL Grl' .... 0111, (A IIPSI lA_psi III · W. 0

Sl-11A • • 7 11 ~·N· 9% "SL-11R • • 7 11 "". 7
.,. "SL-11S • • 7 11 ~·N· 9% "SL-11R-RA • 7 11 4lfo • 7 .,. 13

RS·l SERIES _.
. . '-'

• POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGH TER RECEPTACLE
CInlIIlllIUl ICS· SLzI (l NI

MODEL Out, (h psl (A.psl " . W• 0
RS-4L 3 4 3Y:! • 6Ya· 7'l.
RS-5L 4 5 3¥t· 6Ya · 7'l.

9
25
37
50

RM SERIES

. .

. .. IBI .

I ._.. I !
MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLIES
Ctn!inullUl

MODEL Oul, [Ampsl
RM-12A 9
RM -35A 25
RM -SOA 37
RM-GOA 50

• Separa te Volt and Amp Meters
RM·12M
RM-35M
RM ·.50M
RM·GOM

ItS·
(AllIps)

12
35
50
55

12
35
50
55

Size 11 1111
" x Wx 0

5'10 x 19 x 8'10
5'10 x 19 x 12 'h
5'10 x 19 x 12 'h
7x 19x 12Y1

5'1. x 19 x 8't.
5'1, x 19 x 12 '1:1
5'1, x 19 x 12 1'1
7x 19x12'1:1

Sh;,,;,.
WlilbU

16
3B
50
60

16
3B
50
60

liti"i••
Wt· llh.)

4
s
7
9
u
13
13
II
27
46.,

Size I IIIJ
N x W x 0
3x 4'~x 5 '4

3'4 x 6'1:1 -x 9
3 '1! X 6'1, X 7'/.
3'4 X 6'hx9
4 x 7'1:1 x 10'1,

4'1, x8 x9
4 x 7 'h x W~

5x9 x1 0'h
5x l1 x11

6x 13II,xl1

6 x t33;' x 12 '~

Cull..e.. ICS'
0_1, 1.1., -1 IA_,sl

2.S J
J 4
4 s
s 7

7.' 10
9 12
9 12
16 20
25 35
37 50
57 70

C••n....s JCS'
Del, lA_, ll [Aa, 11

9 12

"'"-' .. ....- '. -.

RS-A SERIES
Celers

MODEl Gray Black
RS·3A •
RS·4A • •
AS·5A •
AS-7A • •
AS- lOA • •
RS-12A • •
AS-12B •
AS-lOA • •
AS-35A • •
ii!.50A •

MODEL RS·7A 11 ·lOA •

RS-M SER;;.IE.:.,S_~

::S-Inlermltlenl Communic.alJon sevce lSO'J. Duty Cyde Smtn, on 5 mIll . off)

MOOEl VS-35M

VS-M AND VRM·M SERIES
'eI- Size 1111) U I"II'

1.1_,.1 I x W x l WI. l lh.)
@13.8Y

12 4"'x8x9 13
20 s xs x 10", 20
35 5x11x11 29
50 s x 13lJi1 x 11 ..
70 6. ,3.... ,2 \ ..

35 5110 x 19 x 12", 3B
50 5110 x 19 x 12", 50

IU' l iz. IIII 1",,1'1
A_,s l x_xl WI. l"s.1

7 4 x 7", x 10lJil 10
10 4 x 7", x 10lJil 12
12 4"" x 8 x 9 13
20 s xs xtaw 1B
11 2J4 xAli x9lfo 12

CIRCLE 1$ ON READER SERVICE CARD

Cull..e..
MODEl h l, lu,l)

@13.8VDC @1OVDC @5VDC
V5-12W 9 5 2
V5-~ 16 9 4
V5-35M 25 15 7
V5-SOM 37 22 10
YS-7OM 67 34 16

• Yariable rack mounc pow.- supplies
VRM-35M 25 15 7
VRM-SOM 37 22 10

• 5eparate- Volt and Amp Meters . Outpul Votlall8 adjustable lJom 2·1 5 voIt$ • ClI'Tent limil adjuslable lJom 1.5amps
10 Full Load

• Built in speaker - CH II.....
MODel '"' .... lett lA_, ll
RS-7S • • s
RS-IOS • • 7.'
RS-12S • • 9
rs-zs • • 16
si-ns • • 7

RS-S SERIES



Corllinued on page 62

James Long, Ph .ln, P.E,.
Sunnyva le CA , The new
analog wa ll clocks by ZEIT
bring new meaning to the
phrases ../\ day late and a dol
lar short" and " Hay is a lway s
cheaper afte r passing through
the horse."

All the cutesy inconvc
nience features (that cannot
be defeated by the user) that
were co ndemned by a QST
review of the digital-readout
desk model have been carried
over into the analog model.

The cumulative effec ts of
gravity, dead zone. dial rnis
alignment. and gear ccccn
rricity produce plus or minus
one minute error in the read
ing o f the minute hand during
different parts of the hour.

The clock is nor cont inu
o usly synchronized to an
atomic standard 3.'> sta ted in
the QST advertisement. It is a

WhiIe others parrot the
party line, pre tentio usl y lock
stepping in their ti ny-mi nded 
ness, our fearless leader. a
true geezer among geezers,
exposes these Lill iputians for
what they arc. that is. mind
less and so ulless robots
whose main des ire is to have
control over everyone.

We will be safe from harm
for as long as our hero treads
the oceans and conti nents o f
thi s troubled planet. carefully
sandpaperi ng nat the faces o f
the stoncmindcd. self- pro
claimed " Radio Elite." Our
true hope is that somewhere
within the increasine QR~1. a-budding diamond in the rough
is ripening on the vine. ready to
follow in his footsteps.

O ne day, our iconoclastic
voice in the night will depart
(his earthly QTH, leaving us
all poorer as a result. So keep
on keep ing o n, Wayne, we're
hchind you. If you didn' t exi st.
we wou ld have had to invent
you.

All'. shucks. By the way. I
eat toumedos (slices of beef) ,
1101 tornadoes , t 've been wait
ing for years for W I heir
(hair?) apparent 10 J((Irt send
ing me puhtishabte editorials .
Af)' in haskel [laurlsheth not
with such . ,. Wa),ne .

Richard Donovan AC50D
& Reber t T h om pson KF3L.
Three cheers for the ultimate
old whcczer. our stee ly-eyed
ran ier o f cages and square
j aw ed cater of tornadoes.
Wayne GfL'Cn , This cantan
kerous old curmudgeo n, a
true crotche ty crustacean on
crusade for truth and light in
amateur radio, represents the
true ham spirit with the blaring
voice of a rusty fog horn .

J erry ~ l ulb{'rR W2~tJP.

Riverdale NY. Keep up the
good wo rk on your timely
"Never Say Die." It is most
interesting and informative,
besides being excellent on
subjects other than ham ra
dio . We all appreciate your
excellent column about ev
eryday living and breathing .
We need more guys like you
with your look to the future
abo ut so many aspects of
e veryday living.

Jerry, your leiter cume i ll
rile same mail (IS W3ZC 's .
[See IlISI mOllfh .) Consider
ing rhar most people only
write to an ed ito r when the v
have a beef. one thing that
kreps me nut j ust going , bill
happily going, is the number
of letters like yO/l r,f th at the
readers bother to write . Now
that I'm not bogged d01l'1I
running St' I'('1I magazines a
month , or try ing to cope with
my ella in of computer sof t
ware stores . or with produc
ing CDs, /'1'£' been slJe lldillg
most of my time looking for
infannatton that will help
people 10 live better live s.
Yesterday I ordered 3N books
from Barnes (~ Noble which
have been recommended by
my readers a nd sO/l/ e experts
l 've come to respect , Tliats a
101 of homework 10 do. and
then to report 011 . b ill J d OI/ '1

know of allY other magazine
anywhere that provides such (I

wide variety of in f ormation
.. . " '<1\'l/e.

its demise. industry will prob
ably win a substantial chunk o f
band allocations, Twenty years
from now. just how many
hams will there he? They will
probably be outnumbered by
employees a t the FCC.

Number 6 011 your FHd~c" c.rd

From the Ham Shack

spending a lot o f my time
reading and studying for the
past 20 years.

The mind is like a muscle
- you either use it or lose it
... WaHle.

LETTERS

Kirk Ellis KK-IYP. ~Ias·

sillon 0 11. I really enjoy
reading 73. Liked reading
"Techno-Trouble I I'" in the
June issue. However. Mr.
Katz was mi..taken on one of
his geog raphy q uestions and
answers (# 25 ). Being a na-
live North Carolinian. I Dick Clark K6GLB, Gi~
would like (0 point out thai Ha r bor \VA. I have neithe r
there are a number of moun- heard nor read of you since
lainS. in both North Carolina m y subscription to CD Re
and Tennessee. higher than "iell' expired. I admit I miss
Mt. Washington. New Hamp- your comme ntary. because .
shire. which is nOI the highest on so many topics. I found
point east o f the Missi ssippi myse lf in agreement wi th
River. your philosophy. Not only

That honor goes 10 Mount that. I have tremendous admi
Mitchell. NC. at 6684 feet ratio n fo r those who had the
above sea level (named for an courage to volunteer in the
explorer who fell to his death Silent Service and who con
trying to prove it the highest rributed in suc h a great way to
mounta in in the eastern US). de feat ing the Japanese by
versus 6288 feel for M l. s inking over 55% of thei r
Washington , shipping ,

Also. a few ot hers higher I was fascina ted by your
than Mount Washi ngton: Cling- comme nts about our voyages
man' s Dome. Ten nessee. at to the Moon, Like Art Bell
6643 fee t; MI. G uyout. a lso W60BB. r am skeptical of
in Tennessee. at 662 1 feet yo ur an alysis, hut your fact s
Mt. Lc Conte . Ten nessee. <II arc indeed inte resting. I ccr
6593 feet, and Richard Balsam tai nly hope you arc wrong;
Mount ai n. in North Carolina. however. you arc one of the
at 6540 feel. r>.11. Mitchell has few people who have the
a state park a t the top and of· credi bili ty to draw serious at
fen a great place to work OX tention to this issue.
and contests. especially on I earned my Novice license
six meters and above ! in 1953. and then Techn ic ian.

Than ks for a great mugu- and upgraded to General in
zme - it keeps me think ing . the early ' 60s, Then the
I really look forward to rc- AR RL pushed " incent ive li
ceiving it each mon th - and ccnsing" down our throats
don ' t change your edit orials . and took away some of my
I haw o rdered many of the hard -earned privileges. That
books you recomme nded . I was the end of mv relation
am an engineer with a pes ship with the /\RRI.-and I
cel l phone company and also have agreed with every edito
run two o f my o wn part-time rial yo u have written o n that
businesses IRF consultant and subject. incl ud ing the code
test equipment sa le s), which I requirements for licensing.
hope will o ne Jay become The ARRL is the best friend
full -t ime. o f the communications indus-

Your editoria ls have made tries . who want 10 expand
me th ink, and made me de- their usable range of frequen
cide it's time to broaden my cies at the hobby 's expense ,
knowledge o f things other Unfortunately. because the
than just ham radio and clcc- hubby is dying and our only
rron ics. where I have been rcpresenuaive is contributing to

6 73 Amateur Radio Today · September 1998



FT· l 000MP

Austin llmateur
Radio Supply

1·800·423·2604
Local (512) 454' 2994
FAX (512) 454' 3069

www.aaradio.com
5325 North ~35

Austin, Texas 78723
~_ ,..l

FT-920
All Mode HF/6m

FT-50R
DuaIBandHT FT·51A

Oualbander

ICOM COUPONS
Extended to 9130198!!

locII (860)66fj '6227 • fAX (860) 66703551

Visit our web site et
wwwJentinicomm.com

21 G4RAELD STflEET,
NEWINGTON, CT 06111

STOREHOURS: M-f 11):00am-6:00pm,
SAT~ 10:00am-l:00pm

-= =

LENTINI tJi
00IlIll.I'CA1lQIIIS INC.

1·800·666·0908

Dual Band Mobile

~~,.

- -.~ - -~ .-
: _,_ •••• r .•
C ~ :::::

FT-841
All Mode HF/6m/2M1440MHz

o
ICOM

IC-207H

FT·3000M

Ou;oI&ndH~

Wl(1(I Band eo-age
290 I,Ieonooiell
UIlta~

GREAT AUOIOI

VI-18 '" """'"

IC-l0G Mil II

HF, 6 MeI9f'i, & 2 Meiers'

""

FT·840

FT·10A

FT·l 000D

Ie-TU
6M12M/440
Trlbander
5 watt.

Radio Cily, Inc.
I

1·800·426·2891



Photo A, 16-year old Richard Paczkowski Jr.
KF4HfA, 1998 's .. }{mllg Ham of the Year."
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that of the present Technician examination. and
consistent with the privileges of the license. All
amateurs now licensed as Technicians would
become Class D.

The next step would be known as "Class C"
and wou ld convey the pnvileqes of the present
General license. but with phone subbands ex
panded by 50 kHz on 75 and 15 meters and by
25 kHz on 40 meters.

Class C would be the entry level to high fre
quency (HF) operatin g privileges , To upgrade
from Class D to Class C, an amateur would pass
a wri tten examination on the operational and
technical qual ifications required for HFoperation
and a 5 WPM Morse code examination .All ama
teurs now licensed as General , Technician Plus,
and Novice would become Class C. The expan
sion of thetelephony subbancs would result from
"retarmlnq" of the Novice CW bands that are no
longer required for their original purpose.

The third step wou ld be known as "Class B"
and wou ld convey the privileges of the present
Advanced license, but with phone subbanos ex
panded by 50 kHz on 75 and 15 meters and by
25 kHz on 40 meters. To upgrade from Class C
to Class B. an amateur would pass a more ad
vanced written examination, similar in difficu lty
to the present Element4A and a 12 WPM Morse
code exam ination. All amateurs now licensed as
Advanced would become Class B.

The final step would be known as Class Aand
would convey the full privileges of the present
amateur Extra Class, with telephony subbands
expanded by 50 kHz on 75 and 15 meters and
by 25 kHz on 40 mete rs. To upgrade from Class
B to Class A. an amateur would be requi red to
pass the most difficult written examination in the
sequence. Consistent with the pract ice in many
other countries, no additional Morse code exami
nation would be required beyond 12 words pe r
minute ,All amateurs presently licensed as Extra
Class wou ld become Class A.

In their discussions, board membe rs empha
sized that the objective is to rationalize and sim
plify the amateur licensing structure without
reducing the requirements for any class of license.
Where reductions in Morse cooe requirements are
proposed, there would be a corresponding increase
in written examination standards. On the other
hand, board members were adamant that simpli
fying the structure should not come at the ex
pense of privi leges already earned by amateurs ,
Therefore, present Novice and TechnicianPlus lic
ensees, having earned entry-level HF operating
privileges, would be granted the new entry-level
HF license,

Adoption of the simplification plan marks the
culmination of 30 months of work by the board,
during wh ich lime the input of literally thousands
of ARRL members and other amateurs and pro
spective amateu rs was conside red. The board
debated a wide variety of options. inclUding both
smaller and larger numbers of license classes.
higher and lower qualification levels. and differ
ent privileges. Nine of the 15 directors voted in
favor 01 the plan. with six opposed. Following the

ARRL Proposes
Simplified Licensing,-_ _

Number 8 on your Feedback card

Also delighted by Richard's generosity was
Yaesu USA's Director of Sales and Marketing,
Kevin Karamanos WD6DIH, Yaesu is another of
the "Young Ham of the Year" Award corporate
sponsors. Karamanos believes that Paczkowski
has set a new standard for tnose who will follow,

"I should not be shocked because of the cali
ber of people who are selected to receive this
award; iI's only that I have never heard of any
one doing th is, and it is such a great idea. II's
just super!"

Richard Paczkowski Jr. was named Ihe 1998
"You ng Ham of the Year" based on his four-year
amateur radio career, dedicated almost exclu
sively to public service work, including organiz
ing local county communications support du ring
the recent Florida wildfires,

In her te tter nominating Richard for the award.
Patricia White N6LKC/4. stated: "This young man
deserves this award because of his outstanding
dedication in serving his commun ity at limes ot
need and distress ... With his active and 'beyond
the call of duty' attributes, he has successfully
and honorably used amateur radio in the light
with which it was meant to shine ...This fine young
man is the representation of what amateur radio is
all about and was meantto be."

Richard Paczkowski Jr.'s decision to donate
his trip to Spacecamp to a se riously ill child more
than rein forces Mrs, White's words. It shows him
to be a young man of compassion for, and un
derstanding of, the needs of those less fortunate.
He will receive his award the evening of August
15th, 1998. at theHuntsvilleHamfest in Huntsville,
Alabama.

TNX Bi ll Pasternak WA6ITF, editor of Ama
teur Radio News/ine.

The ARRL Board has agreed to propose a sim
plified Amateur Radio licensing structure with four
classes. Lengthy discussion and debate during
the boa rd's meeting JUly 16-18 led to majori ty
support for a plan for four written examination
elements to establish amateurs ' operational and
technical qualifications instead of the present five.
and two Morse code examination elements in
stead of the present three.

Under the plan adopted by the board, th e en
try level to amateur radio would be known as
"Class D" and would convey the privileges of the
present Technician license. The written exam i
nation would be at the same level of difficulty as

•••QRH

"Young Ham of the Year"
Shares His Award with
Children in Need

,

A ts-year -oro from Florida has surprised the
ham radio community by donating pa rt of his
award as News/ine "Young Ham of the Year" 10
the "Make A Wish" Foundation. Richard Paczkow
ski, Jr. KF4B1A, of Edgewate r, Florida, says that
he donated his week at Spacecamp Huntsville 10
the organization so that a less fortunate youngster
can enjoy his or her dream:

"What I would like to do, if possible. would be
10 donate my week at Spacecamp 10 the 'Make
a Wish' Foundation. As you know, chi ldren with
lile-threatening illnesses are signed up with the
organization and 'Make a Wish' tries 10 make their
wish come true: said Paczkowski.

"I am sure that there is a little kid, somewhere,
who really wants to go to Spacecamp. II would
give me a lot more joy to know that there is one
little kid oulthere for whom going 10 Spacecamp
is his great wish, and have il come true."

The week at Spacecamp is a part of the
';Young Ham of the Year" Award , underwrillen by
CO Magazine, of Hicksville, New York . CO's
Advertising Manager,Arnie Sposato N2IQO, says
that he is very impressed by Richard's generosity,

"It's really such a nice gestu re and very com
mendable on his part to make such an offer. 11 is
a wonderful th ing th at Richard is doing." said
Sposato.



level control. s\,::aker jack. P1T se nse line. line
level output. 9 h x2 lhx6 inches.

Plugs be tween your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ -1 315, $14.95 .
Cable Pack , MFJ -5184, $7 .95, includes receiv
er cable, DC cable, 2 open-end TNC cables .

New Features
~n"J's exclusive tunable Spatting ToneTW

- 

accurately tunes even the narrowest CW filter.
1\.II<'J 's exclusive Adaptive TuningTW

- 

tuning rate automatically becomes finer as you
narrow bandwidth _. makes naTTOWfilters
easy-to-use.

M FJ's exclusive FiLterTalk'fM -- sends
precise filter settings in Morse code.

Has automatic notch with variable aggress
iveness, new quieter 2 1h watt audio amplifier.
new speaker swi tch keeps phones always active.

Manua l and automatic notch can be used
togethe r. Noise reduction, au tomatic notch and
tunable manual notch can be used when a
custom filter you saved in memory is selected.

You get an accurate easy-to-use input level
ind icator, improved manual notch in the CW
mode, adjustable line level ou tput. more
Mark-Space frequencies and baud rates for data
filters and auto- matic bypass during transmit
for monitoring CW sidetone. voice or data by
se nsing the P1T line.

Firmware Upgrade
For MFJ -784 , order M FJ-55, $29.95 . Gives

you most features of the MFJ-7R4H.

• 1 year unconditional warranty - 30 day Money Back
guarantee (less sIh) on orders from MFJ • Add sIh

ME:J
MFJ ENTERPRISES, INC.

P.O. Box 494
Mississippi State, MS 39762
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• Call 84:30 CST. Mon-Pri • E-Mail: mfj o mfjenlCrpri.Cs.com
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3400 Hz. This lets you create custom filters for
Voice, Data and other modes.

Sfgnals just 75 Hz away literally disappear >

they are reduced 57 dB!
Automatic notch filter

MFJ 's automatic notch filter searches for and
eli minates multiple heterodynes in
milli-seconds. It's so fast, that even interfering
CW and RTrY signals can also be eliminated.

You can selectively remove unwanted tones
using the two manually tunable notch filters --an
MFJ exclusive. Knock out unwanted CW
stations whi le you're on CW,

Adaptive Noise Reduction
Noise reduction works in all filter modes and

on all random noise -- white noi se, static.
impulse. ignition noise. power line noise. hiss.

The LMS algorithm gives 'you up to 20 dB of
noi se reduction. Noise reduction is adjustable to
prevent signal distortion .

15 pre-set OIlers - ractory set
or you custom program

MFJ-71l0
'99•• I

•
Pl ug a J-7 "brick wall" DS filter into

your ~IFJ-1 278IB multi-mode and you won't
believe your eyes when you see solid copy from
signals completely buried in QRM! MFJ-1278IB
autommica/lv selects the correct DSP filter for
Packet. AMTOR, Pactor, RlTY, ASCII, FAX,
Color SSTV, Navtex or CW.

Plug in a MFJ-780 and copy signa ls that other
multi-modes can't Some soldering needed . Web Site: http:// www.mDenterprises.com

MFJ . . . the world leader ill ham radio accessories!
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MFJ tunable super DSP filter
Only MFJ gives you tunable and programmable "brick wall" DSPfilters

Mf"J's tunable super DSP fil ter automatic- U.S. ral~.'1t D374,OIO
lIy eliminates heterodynes, reduces noise and MH·784B
rterference simullaneously on SSB, Al\I, CW, 52499 5
ecket, ArttTO R. PACTOR. RITY. SSTV,
~'eFAX. FAX. weak signal VIIF, ErtlE. sa tellite. _ .~

You get MFJ's tunable FIR linear phase 115"""'-
Iters that minimize ringing, prevent data
rrors and han "brlek wall" OIte r response
-ith up to 57d B auenuatlon 75 Hz away.

Only l\IFJ gives you 5 tunable DSP filters.
'on can tune each towpass, hlgbpass, notch,
nd bandpass filt er including optimized 5SB
nd CW fi lters. You can vary the band width to
lupolnt a nd eliminate in te r ference,

Only MFJ gives you 5factory pre-set filters
nd )0 programmable pre-set filters that you
an customize. Instantly remove Q RM with a
rm of a switch!

Mfo'J 's automatic notch filt er searches for
nd elimi na tes multiple heterodynes.

You also ge t M FJ 's adva nced adaptive noise
eduction , It silences background noise a nd
~RN so m uch th at ssn si~nals sound like }<'I\.I .

The automatic notch and adaptive noise
eductlcn can be used wtth all rel evant lunahle
re-set filters.

A Ulomatic gain control (AGC) keeps audio
»et constant durtng signal fade.

Tunable bandpass filters
Narrow band signa ls like C W and RlTY jump

ur ofQRM when you switch in MFJ's exclusive ~ou can select from 15 pre-set filters . Use
mahle FIR bandpass filters. f~r SSB, AM , CW, packet, AMTOR, PACTOR ,

Vou can tu ne the center frequency from 300 to R ITY. SSTV;~eFAX, FA~ or any mode.
400 liz, and vary the bandwidth from 30 Hz 10 If you don t like our pre-set fi lte~, you can
100 Hz __ from super-tight CW filters to wide program your own -- an .M FJ excllmn'{ Save
szor-sbarp Data filters . center frequency/bandwidth, l«;>wpasslhi$hpass

You can use two tunable filters to ether. For cutoffs. a.uuyma.nual notch. norse reduction -- all
xample, tune one to mark, one to srice and set filter seumgs -- 10 10 programmable filters.
andwidth tight for a super sharp RlTY filte r. Plus more • • •

Tunable highpassllowpass filters A ~ush-~ullon bypasse~ you r filter -- lets you
You can tune the lower cutoff frequency 2eX) to hear Jt e en tire un.filtered signet. .

200 I'l l and t~e upper cutoff frequency 140() to 2 h wall amplifier. volume co ntro l. tnput

~tJ\601 dB Null wiRi~I~"g~~t!!!em!nn~d !~~rence
J'I. S "F

6
J· I02

96
95 eleco;ic drills, mOl~rs, . industria~ processes . . . Easy-to-use! PI.ugs between transmittingl i lt s more effective than a norse blanker antenna and transceiver. To null. adjust

...._.: ~ .. because interference much stronger than you r amplitude and phase controls for minimum
desired signal can he completely re moved Scmeter reading or lowes t noise. To peak. push
without affec ting your signal. reverse button. Use built-in active antenna or an

It works on all modes _. SSB, AM, CW, FM external one. MFJ's exclusive Constant
-- and freq uencies from BCB to lower VHF. Amplitude Phase Control ..... makes nulling easy.

Yeu can null ou t strong QRM on top of weak RF sense T/R switch auto matically b)'passel(
rare DX and then work fum! You can null out a your transceiver when you transmit. Adjustable
strong local ham or AM broadcast station to delay time. Uses 12 VDC or 110 VAC with
prevent your rece iver from overloading. MFJ-1312B , $ 12.95. 6J/a l lfv.61/ . inches.

Use the MFJ-I 026 as an adjustable phasing MFJ-I025. $149.95. Like MFJ-I 026 less
network. You can combine two antennas to give buil t-in active
you various directional patterns. Yo u can null out ante nna. use external

c ch controlled lamps, computers. TV birdies, a strong interferi ng signal or peak a weak signal an tenna.

td DSP to anyMultimode DSP fo!t~li'rfA'''' /B
Ad d "brick wall" DSP

filteri ng to any ThC or
multi-mode data controlle r.

Cop)" signals buried in
noise and QRM.

~J-78 1 Und er severe QRM,
2~s DSP greatly improves copy

of Packet. AMTOR, PACTOR,
J R, Clover, RlTY. SSTV, WeFAX, FAX,
-- nearly any digital mode. Automatic ga in

trol, ON/OFFlBypass switch. Plugs be tween
sceiver and mult i-mode. Uses 10-16 VDC or
VAC with MFJ-1 31 2B, s12.95. 4 1h x2lh x5in.



Number 10 on your FHdtuK:k u rd

The Ultimate Green Radio
. . . great "Beginners ' Night" project!

Dave Evison W7DE
153 Park Ave.

Palo Alto CA 94306
[w7de@aol.com]

developed the aluminum can variable
capacitors 10 solve the availability and
cost probl ems. They replace $30 worth
of the traditional ai r va ri able cupaci
tors. at the cost of the deposit va lue of
two empty aluminum cans-s-and provide
a great examplc of recycl ing ancient

The unique aspec t of the UGR is its
homemade alum inum can variable cu
pacitors. Normally. air dielectric vari
able capacitors, with their e laborate
meshing pla tes and hall bearing shafts.
arc used. Such variable capacitors arc
both expensive and difficult to find. I

hat do you get when you
mix two empty aluminum
cans, a couple of empty toi 

let paper tubes. and a germanium diod e"
The Ultimate Green Radio!

Although the accompanying photo
may raise a few eyebrows. this is no
joke, The unique crystal radio described
in this artic le really works! It 's a litt le
tricky to tune. but it is super se lective
and loud. And it has, of course, all the
att ribu tes of a crystal radio: It rece ives
standa rd AM broadcasts, has no active
components. and requires no power
whatsoever! All it requires is a good
an tenna and a pair of high impedance
headphones (2000 n or bet ter). You"I l
he hard pressed to find any othe r
e lectronic device as environmentally
friendly. so I' ve named it The Ulti mate
Green Radio.

Another appea ling attribute of this
unique crystal radio is that virtually a ll
the parts can he salvaged from waste
artifacts found in the average home.
The crysta l radio described in this ur
ticlc was bui lt complete ly from sal
vaged parts and common household
items except for the germanium diode
( 12ft ) and two Fahnestock cl ips ( 11rt
each). Photo ,t . Finished - and ready 10 start listening to the radio!
10 73 Amateur Radio Today · September 1998



Fig. I. Schematic f or the Ultimate Green
Radio.

technology: They 're really a variable
capacity version of the granddaddy of
all capacitors, the Leyden jar (c irca
1745).

The crysta l radio is almost as old as
radio itself. Although it may he basic
anc ient technology, the crystal radio
has launched more engineering careers
than an y othe r single e lectro nic
project. I bui lt my fi rst c rysta l rad io
in 1942. It was my Aladd in's lamp
my first so lo experie nce with sci
ence-and it launched my e nginee ring
career that spans ove r -to years .
Therefore. the UG R is an idea l
proj ect to share with a youngster-it' s
inexpens ive. it involves no haza rdous
voltages. and it demonstrates many
electron ic principles (inductance. ca
pacitance, resonance. detection. etc.). It
a lso illustrates something very impor
tant 10 young m inds: Complex modern
technology is just the resourceful inte 
gration of basic concepts and compo
nents. incorporated into the simple
crystal radio. And. of course. the VGR
also demonstrates a direct approach to
recycli ng.

Ga ther ing materials

Bathroom wastebaskets genera lly
contain one or more empty toilet paper
tubes. The fami ly recycling bin wi ll
like ly produce a couple of empty alu
minum beverage cans. A small piece
of pine board can he salvaged from an
old packing c rate or fro m the trim
mings pile at a local lumberyard. A
couple of discarded overhead projector
transparencies (view foi ls) can he
plucked from your office wastebasket.
Items such as magnet wire . germanium
diode. 2000 Q headphones. Fahne
stock clips. so lder lugs. etc.. are proh
ably lurking in you r junk box (we hams
are pioneers in recycling "). Whateve r
you ' re unable to scrounge, you can pur
chase at a local ham swap meet. Radio
Shack" or Antique Electronics">'.

Winding the coils

Coil winding is a unique experience
and can be quite frustrating if you do not
have good vision and a steady hand. Al
low yourself abou t 20 minutes to wind
each coil. O nce vou bcein windine con-. ~ ~ .

sidcr yourself committed to fini shing
the task. Find a time whe n you will nut
he interrupted . Begin by marking the
toilet paper tubes (a/k/a coil forms) as
depicted in Fig . 2. Make the mounting
holes fi rst. then make the small holes at
e ither end to secure the wire by thread

ing it through the holes at the beginning
and end of the coil. Wh en winding the
wire around the tube. try not to overlap
previous windings: keep them s ide by

side and close toge ther. Since the card
board tubes arc qu ite thin . be careful not
to squash them while hand ling (how
ever. keep the windings tight on the
tube ). Oncc wound. cel lophane tape
can be wound around the e nds of {he
windings for a little extra security.

Dea ling with the tap on the detector
coil: The tap is formed by making a
hairpin loop (about three-quarters of
an inch tall). the n twisting it together a
couple of times. After the tap is
fo rmed. continue winding the rest of
the coi l. Afte r the coi l is completed.
carefully scrape the enamel coating off
the twisted tap. using a pocke t knife or
line gri t sandpaper. It is necessary to
remove the e namel from the tap to ex
pose the hare copper. Thi s wi ll allow
you to solde r a wire to the lap. Go easy
with the scraping so tha t you do not
c ut through the wire-j ust remove the
e namel coat ing . The e namel must also
be removed from the ends of the coils so
they can he soldered du ri ng assembly

Producing the aluminum can
variable capacitors

Select two undenied. non-sticky alu
minum cans . Inspect the transparen
cies: T hey must no t be wri nk led or
punctured . C ut the transpare ncies ex
actly li ve inches by 11 inches. a nd the
aluminum foi l tape exact ly two inches
by nine inches (lise a paper cutle r if
you have access to one) .

Care full y wrap the transparency
tight ly around the can. and he sure that
any printing on the transparency faces

0 25~
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Fig. 2. Coil specifications for the Ultimate Green Radio .
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T he basic c irc uit (Fig. I) used for
the UGR was developed in the 1930s
hy Elmer G. Osterhoudt 6NW. a wel l
know n ham operato r and prolific in
ve ntor. The circuit incorporates a n
a nte nna tuner, induc tive coupli ng he
tween the antenna tuner and the detec
tor tuned circuit and a germanium diode
tapped into the low (or cold ) e nd of the
detector coil to keep the headphones
from swamping the tuned circuit. This
design ensures optimum transfer of en
ergy from the antenna system and pro
duces very sharp selectiv ity.

About the ci rcui t



fo il tape using ano ther piece of a lumi
num tape (approximate ly three inches
long) to hold it in place (Figs. 3-3 and 3
4). Now check [0 be sure that the com
pleted transparency sleeve slides freely
up and down on the can. hut that it is
tight enough so it wi ll remain in position
once it is set. Repeat the process for the
second aluminum can variable capacitor.

-I_---- --11"------_

S"

l\Iount in~ the parts

The origi nal UG R was built on a
piece of lumber salvaged from an old
packing case . It is nine inches wide,
eigh t inches deep. and th ree-quarters
of an inch thick. Any size hoard will
work as long as it provide s eno ugh
space for the a luminum can caps and
IWO coils. The coils arc mounted using
1- 112 inch #6 x 32 ho lts and nuts. A ll

/ other parts arc faste ned using small
screws. as shown in Fig. ·t)

VIEW FOIL TRANSPARENCY

ALUMINUM FOILTAPE

+------ 9" -I1 •

t
2"

1-

! I
Parts List

Oty. Description

L1. 115 tums each of #22 gauge
L2 enamel-covered magnet wire

(RS' 278-1345)

2 empty aluminum beverage
cans

Fig , J . Wrlll'p i" x the tron.i/'Mellcy. making the de soldering -bruid COf/ w er. and holcliflX
everything down with tile aluminum /(I1'1' .

o utward. The transparency will over
lap itse lf a couple of inches. Set the
can upright on a flat surface. and while
holding the transparency onto the ca n
to keep it from unwindi ng. slide the
wrapped transparency down until it
touches the llat surface. Make sure that
the bonorn of the transparency IS

square a nd flush with the n at surface.
Now. tape the wrapped transparency
where it overlaps, using ce llophane
tape (Fig . 3-1).

I found it useful to apply the alumi
num tape by temporari ly placing the
transparency sleeve onto a full unopened
can (and you can return the unopened
can to the re frigerator when you have
finished). Before applying the aluminum
12 73 Amateur Radio Today • September 1998

Connecting to the a luminum foil

A piece of dcsoldcring braid is used to
make electrical cont act with the aluminum
foil. This contac t will he completely fric
tional, so make sure that it is a good.
tight physical contact. Prepare 12 inches
of bra id and attach it to the aluminum

10" 3/4" -wide transparent
cellophane tape

38" desoldering braid
IRS' 64-2090)

1 .001 IlF fixed capacitor
IRS' 272-126)

1 1/4" phone jack (RS# 274·252)

1 1N34 germanium diode (RS#
276-1123)

2

Pine board, 9~ x 8" x 3/4"
(approximately)

Miscellaneous hardware; nuts, bolts,
screws & solder lugs

overhead projector view foils
(new or used)

22" 2"·wide aluminum foil tape

Tab le I . Parts fist . For L1, {/ tcl fI is placed
at turn 18 of 11 5 tIIrns ofwire, The wind
inK}' occupy 3-1/2 inch es . For L2 . 1/5
l l1rns of wire are closely spaced and oc

Cllpy J · 112 inches . A total of al'l,ro.t imtltely
105 feet ofwire is needed for the co ils .

43

tape. tum the can sideways, then slip
the transparency sleeve down the can
so the top three inches of the sleeve arc
below the shoulder of the can. Wrap the
tape around the transparency sleeve so
that the top of the a luminum tape is
about one-q uarte r in(.-h from the (01' of
the transparency sleeve (Fig. 3-2). You
arc now ready to install the e lec trode
for the alumi num tape.

21
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A T I O NCOR

ALL
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MAll ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys , CA 91408
FAX (818)781-2653

e-mail allcorp @allcorp.com
internet - http://www.allcorp.coml

1-800-826-5432

T'fFll,lS; NO__ORV€R sr-ou _.......-...g Iof "'"
48 iWUS~ SS.OOp<lf_....._~Ar(.

HI, PR e..- __ luisi_OJ· .... _ ...........

~_.:::::"":;:;.'~:;;~"~-~-~l.... _ ..... - "'" 0.->_lJrnoIed, "lO coo PrieM~
CALL, WAITE 10~_..-.,

FAX or E-MAIL
for our FREE

96 Page
CATALOG

QuI_ide lhe U.S .A.
_ nd $3.00 po!llall8.

CHARGE ORDERS to Visa. Mastercard,
American Express or Discov&r

High-qualily beige
metal eeccsore
WIth bullt-fl'l
sWllctling
power supply. ~

60mm square ~~

Ian (12 Vdc) and ~"'"
2.25- speaker. Power
supply outputs; +5V "
6A. +12'0' 0 l A. ·5V" O. l A. · 12V 0 O.3A.
On-oll push swilch. speaker and LEOs in Iront
panel. Rear panel has lEe power receptace
and cutouts lor other coonecioe. EderiQr
dimensions: 12" J( 12" J( 2.5". Front panel has a
cutout lor a 112 height drive. Vents in sides and
rear. Plastic ucnt panel with AT&T logo .
Includes sti<:k-on rubber teet and ribbon cable
w/ 40 pin connectors, $11 00
CAT # MB-68 each

IRECHARGEABLE AA CELLS I
OUR LOWEST PRICE EVER!

=~~;~::=~u~s. (r~{~('{-i"£l:"",,",((m[(D

1.2 volts 600 mAh

0.56' diameter X 1,969' Ioog S1~
CAT # NCB-AA each

110 for $11 .00 ·100 for $100.00

HEAVY·DUTY LIGHTER CORD
with 2.1mm Plug

Incredible Deal 11
METAL ENCLOSURE WITH
POWER SUPPLY ANO FAN

Operating the
Ultimate Green Radio

The UGR is a little tricky to tune.
This is because :

• Both the an tenna and detector
tuned circuits must he tuned to the
same frequency;

• The tuning process itself is skil l-in
tensive (not unlike playing the trombone);

• Both the antenna and detector ci r
cuits tune ve ry sharply. It just takes a
litt le practice. Keep in mind that the
aluminum can variable capacitors track
very closely. For example. if a station is
located ncar the high-frequency end of
the band. both of the transparency
sleeves will extend well above the top of
the cans. and about the same amount.
As sta tions lower in frequency are
tuned, the sleeves will be proportion
ally lowered onto the can. The aluminum
can variable capacitors arc adjusted by
grasping the transparency sleeves be
low the aluminum foil , and care fully
and slowly moving them up or down.

• To help manage the friction be
tween the can and the sleeve (thereby
enhan cing fine adjustme nt) slowly ro
tate the sleeves back and forth about
an inch whi le moving them up and
down.

small voltages induced into the an
tenna by the signals transmitted by the
rad io stations . M ake the antenna as
high and long as you can. An antenna
100 or more feet long is recom
mended. You can hang the wire from
trees . between houses, o r from almost
any availa ble support . If you intend to
use an amateur di pole with the UGR.
keep in mind the following: If (he an 
tenna contains a balun, it will have to
be bypassed. If it is fed directly with
coax, tic the braid and center conductor
together. For good reception , at least a
40-meter dipole fed with open line wi ll
he required. Remember, a hal f-wave
antenna for the Be band is about 500
fee t long!

For best performance a crystal radio
should have a good earth ground. This
can be accomplished by connecting
the ground connection of the UGR to a
pipe dri ven three or more feet into the
ground, or to a nearhy cold water pipe
(assuming you have metal plumbing !).

About headphones

Attaching the aluminum can vari
ab le capacitors to the board requires a
little ingenuity. The a luminum cans are
mounted hy carefully punching a hole
in the bottom of the can, then feedi ng a
screw through the opening in the top of
the can and into the hole . Before tight
cning the screw completely, place a
seven-inch piece of desoldering braid
beneath the can to make electrical con
tact with the hottom of the can (the
braid should extend beyond both
edges). The screw is then tightened
into the wood to mount the can and to
make good e lectrical connection be·
tween the bottom of the can and the
desoldcring braid (see Fig. 4) .

There is rea lly no substitute for a
good pa ir of high impedance head
phones (2000 Q or greater). A good
pair of headphones will lust a lifetime.
Ham Oea markets are a good place to
buy used headphones (but be sure they
arc a t least 2000 Q ). New phones arc
available at Antique Electronics ; c ull
(800)-706-6789.

Soldering

The better the an ten na, the be tter the
crystal rad io will work. This c rysta l ra
dio functions ent ire ly upon the very

Solde r lugs are cheap and readi ly
available , and I recommend that you
use them. When soldering the germa
nium diode (lN34), be careful not to
get the diode any hotter than neces
sary. If po ssib le, have someone grasp
the lead of the diode (be tween the sol
der joint and the diode body) with a
pair of long-nose plie rs while the pa rt
is being soldered. Th is will draw the
heat away from the diode and into the
pliers . If you don 't have anyone to as
sist you , wrap a rubber band around
the hand les of a pair of long- nose pli
ers (to keep the jaws closed) , and then
connect the pliers be tween the solde r
joint and the body of the diode. When
solde ring, be very careful that the sol
dering iron docs not touch the trans
parency sleeves. It doesn' t take very
much heat to ru in them.

About antennas



volume. O nce yo u have done this,
care fu lly tunc the ante nna sleeve for
maximum volume. Yo u may have to
jockey hack a nd forth between the (\...·0
capac itors un til yo u get it j ust right.
After you get a station tuned in. c heck
the position of the bottom of the alumi
num tape on the detector capacitor and
log its position relative to the printing on
Nutritional Facts label. Continue th is
process as yo u mo ve the slee ves down
the can. O nce yo u have gai ned the tun
ing skills, it's a lot o f fun to tune .

The Ultimate Gree n Radio , a ltho ugh
a low-tec h, low-budget project. illus
trates a number of importa nt concepts-c.
especially from an e nviron menta l
perspective . With ou r landfills over
flowing. the ozone layer perfora ted.
and our a ir and water po lluted. the
message is clear: We mu st learn to he
less wasteful and cureless. and try to
find innovati ve ways to d ean up our
planet and keep it that way. The Ulti
mate Gree n Radio , w ith its straightfor
ward d isplay and utili zation of waste
art i facts, is a n idea l instructiona l aid to
stimulate creative recycling so lutions
and might cause us to take another look
at items we classify as "tra...h."

Another importa nt message is that
o lder tec hno logy is. in many cases. su
perior to modern technology in terms
or sim plici ty, e ffi ci ency, and en viron 
menta l impact. The simple crysta l ra
d io described in this article is eon
strucrcd a lmost e ntire ly of house hold
waste, yet it is a full y func tion ing rad io
wi th wonderfu l fi delity and selectivity.
and it opera tes at an efficiency un
matched by modern tech nology. A nd
best o f al l. anyo ne can build one
even an eigh t-year-old (wi th a litt le
lo ving guidance from grand pa) . fl3

DETECTOR
(APAQTOR

DETECTOR
TAP

,/

............. .>
6-32 HARDWARE

DffiCTORCOIl

bottoms of the alum inum tape arc e ven
with the sho ulders of the cans . Now.
care fully- and very slowly- move
both of the transparency slee ves down
ward at the same time and at the same
rate . In this way they will be roughly
tuning to the sa me frequency as the)'
move dow n the ca n. O nce you hear a
station. lea ve the ante nna capaci tor
slee ve where it is and care fullv tune
the detector sleeve for the maximum

(jp

.OOl IJF

(

DESOI..D€R
BRAID fOR

BOTTOM OF CAN

/

AN1£NNA
CAPACITOR

lN34 GERMANIUM
DIODE

ANTENNA COIL

AN1£NNA

GROUND

DESOLDERBRAID
fORALUMINUM

fOIL

DESOLDER BRAID 1"-"':::~
FOR: BOTTOM OF CAN

Unli ke most rad ios, the UG R docs not
have dials for logg ing stations. However.
yo u will he able to prod uce a log hy
using the printing on the ca n to inde x
the pos ition of the bonum of the fo il.
The Nutritional Facts label e n the side
of the can works well for this purpose .

O kay. let's try it. Auach the a nte nna
and ground to the L:G R. Connect the
headphones ami put them on. Place
both transparency slee ves so that the

F ig. 4. Parts identification, 1II00Im;l1g. andwiring i nformation,

Typical Antenna Installation

Try to ge t yo ur an tenna as high and long as possible , hut keep it away from power lines. Xylon ties make excelle nt in
sulators: they arc strung, light and ine xpensive . You can usc a the bungcc cord to keep the ante nna taut a nd preve nt it
from breaking during windy periods. While most wire so ld as antenna wire is bare copper, # 18 gauge stranded copper insu
lated wire is easier to work with and will las t for years. The co lor of the insulation can be selected to make the wire nearly
invisible.

A n earth ground can he made by drivi ng a meta l rod or pipe at least th ree to fou r feet into the ground. The best way to
accompl ish this is to purchase a ground rod of the type used hy electricians for g round ing the e lectrical service. which
arc ava ilable at most well-stocked hardware stores. If your ho me is plumbed with metal pipe, a cold wate r pipe also can
he used. The best way to make connection to the ground rod or cold water pipe is to usc a g round clam p. They arc readi ly
available at ha rdware stores, too.
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Only Sony can turn your PC into a
watchdog of the airwaves with the Sony
Radio Frequency Scanner and CD-ROM
frequency database.
tse the Sony Radio Frequency SCanner with PC
Interface and he forewarned about appmarhfng
weather systems. traffic mnditions and emergency
snuauons rou can even get inside information at
some of your ravornc sporlin~ events. The Sony
Cn·RO\ 1glvcs ~'OU C<ISY access to listings of 3 million
U.s. f req uenclrs. H makes scanning fast- and easy

$349.95*
Includes ICF·SC1PC
scanner. CO·ROM
and interfact! cable.

SONY

1'1" I'l ...on~ . (" 0 . /rad10" (" a llorr

To place an order
or to I nGII (~ a dealer
near vou.m il

1-888·633-S0NY

The Sony Radio
Scanner with
PC Interlace...
watchdog of the
airwaves.

A unique hi-directional PC interface lets you usc your
PC10 control all theSony Radio Frequency Scanner's
standard (unctions. as w{'11 as its special features,
including:
. 20 programmable Scanning Ranges.
• \ "!rlllally unlimited Memory andSkip Preference Fill'S.
• Oatil 11II})01'( ami Export between Scanner and Pc.
. 1\ searchable Cn..RO\! database of over 3 million

(l.s.frequeudes,

Performance you can rely on
The Sony Radio Frequency scanner with PC IlItr r f<l('('
isa powerful hand-held scanner with the latest
scanning clrt'ult ry for top performance. II fr aturcs
the full runge of functions and Ieatures scanner
en thusrasts want,
• 2J\l llz to 1 ;{()O~l l lz Frequency Sca nning
• :mO-Chall lld ' lclllory ror personal customlzation.
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marine. F~I. and TV.

. l lI td l j~elJ l Acuve .\1eIllOl'Y
that S(l\'L~ the 10 most
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convenient recall.
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. 1~I('k - 1I 1 Ili spl" y
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Number 16 on YOll' F..cJbllCk t.,d

What's the Scoop
on the Lazy Loop?

Here S 11011' multiband wire antennas measured lip in real-world comparisons ,

Ed Van Ovsrtoop WA2UGT
106 N. Fifth Street

Park Ridge NJ 07656- 1024

have had hund red .. o f in-depth d iscus- The fo llowing ad vantages ha ve bee n
sions with other hams who usc loop noted hy most users (I f horizontal -loop
a nte nnas. Both of my loop antenna.. a nte nnas:
arc so lid perfo r mers on their funda - -Bcucr tha n average pe rfo rmance o n
mental frequency, and the RO-meter vcr- all HF and S\VL hands.
sion provides excellent perfor mance on -Simplc. low-cost insta lla tio n wh ic h
eight amateur hands ( Io.....gO meters), doc s not require traps. baluns. or tuning

I am a cas ual DXer and an avid rag- and pruning , Just insta ll it according to
chewe r, and my two loops have hel ped the measurements in Tab le I.
me to cam WAS and WAC on a ll HF -The an tennas

. .
arc IncrlIlSP ll' UOlIS.

hands. I also ha ve more than 100 conn- and provide good performance at
tries co nfirmed on eac h of SI X HF lowe r he ig hts tha n most o the r wi re
ha nds. and over 60 co untries o n each antennas.
o f the rest. O ne highl ight on 11>0 -S W R of less than 3: I (sec Jo'jg, I ) at
meters was an "5-7" from a VK5. in so me point in e very HF band. a llowing
so uthern Austra lia. 10.000 mi les from the built-in auto matic antenna tuners
my QTH. He reported that my "cloud HF .

provideIn m ust new fig s to a
warmer" was giv ing h im the only sig- proper power transfe r tu the antenna .
nal he could hear well enough to work
at that time. Continued on page J8

Band
Length Total Length Minimum Height

of Each Side of Wire Above Ground

40 m 35 feel 140 feel 20 feel

80 m 70 feel 280 feel 40 feet

160 m 135 feet 540 feel 60 feet

Table I . Construction dera i ls for f //II-1f(1I't' muflihalld harizontutIoops,

T
WI:n1Yyears ago . I installed my
fi rst 80-ml:ler fu ll-wave hun
zonml loo p an tenna. called "The

German Q uad" by D F3TJ in h is articl e
(73 Magazine . J une 197R). Since that
time . I ha ve co ntinuously used thi s
type of antenna as a standard of co m
pariso n for all o the r arucnnus used at
m y QTH . Alt houg h se veral construe
tion and computer anal ysis articles
have bee n writ ten abou t fu ll-wa ve
horizonta l loop antennas. there has
ne ver been an art icle in w hich the rea l
world performance of these antennas
was com pared to other wire antennas.
In thi s art icle. I will try to share what
I' ve gleaned from my many years o f
antenna experience.

For the record. my QTH is loc ated in
northern New Jersey. and is approxi
mately 300 feet above sea level. My
square, coax-fed. RO-meler loop is In
cntcd approximately .+0 feet above the
ground. I also have a pe ntagonal I flO
meter full-wave loop. fed with '+50-ohm
open-wire. at approximately 60 feet of
e levation ,

I ha ve used my hori zontal loop an
rcnnas for many years. e njoying thou
sands o f contac ts with amateu rs who
used a large variety of antennas. and
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Fig. 1. Alllxmd.f chart, Relative SWR I 'S .frequencvfor the 80 11/ /00/" (H measured with (I

Hewteu-Puckard 3577A Network Analyzer.

During the question-and-answer phase. I
was given a friend ly challenge to prove
my statement that an XO-me ter hori 
zontal loop pro vided good DX perfor
mance on the 7S-metcr phone hand.
T hat cha llenge lead to a series of real
world comparisons of loops. single
and multi hand wire antennas. and a
couple of beams. I hope that reporting
these actual resu lts wil l dispe l the
commonly-accepted myth that hori
zontal loop antennas. at the ir funda
mental frequencies. arc cloud \varrners
useful only for local contacts .

Severa l local hams agreed to join in
the antenna tests. During the first test,
we were all located \vith in fi ve miles
of each other. each had his antenna in
the c lear. and our e levations were all
between 200 and 3(X) feet abo ve sea
level . To keep the resu lts as fa ir as pos
sible. we all agreed to usc a power
level of only 100 watts. My antenna
was the XO- meter loop at a heigh t of
ubout 40 feet above the ground. test
antenna #1 was a 75-meter d ipole at
60 feet above the gro und, and test an
tcnna #2 was a 7S-meter inve rted vee
at appro ximately the same height.

Our fi rst contac ts were with hams lo
cated 75 to 100 miles from Park Ridge
(NewJersey). We found the loop 10 have
as much as a 40 dB advantage over the
dipole and inverted vee. proving that
the loop certainly docs have consider
able high-engle radiation. Next. a group
of five hams scattered around the Mid
west vol unteered to help in our tests.

lSI

10)..

24.6 27.3

physica l constraints c reated by his lo
cation. The disadvantages most often
mentioned are:

-l.argc size (up to 140 feet per side.
and 200 feet diagonally. for the 160
meter vers ion).

-The need for four conveniently
placed ta ll supports.

-Somc sort of inli ne tuner is neces
sary.

-The radiation pattern is more or less
omnidirect ional.

About a decade ago. I gave an an
tenna lec ture at a local radio club.

FREQUENCY IN MHZ
13.8 165 19.2 21.9

- t--t----:#-+ - +----1 1.67J

11.18.45.7

@

-+-- t--t- -t-i-+ - +-- f--t- -t----i 1.38,1

.- -H-@:»t-- +----+-/- -f---t--t- -+- +--t

3

2:1

3:1

1.5:1

-Somc noise cancellation. due to the
closed-loop design. when compared
with open-ended type antennas.

-High-Q with low fccdpoin t imped
ance (:W 10 :::! (X) ohms) and eood band--
width .

-Largc capture area with less QSB or
fading.

-High efficiency with 3- to IS-dB
apparent gain over othe r simple wire
antennas,

There are few disad vantages. and
these arc usually re lated to the indi
vidual prefe rences of the owner or the

A ntenna Type Perfo rm ance C harac ter i s t ic s :
Rank

(mounted at 40 feet) Ground Wave Short Skip Long Skip Sho rt Te rm Fade

1 Full wave 80 m Horizontal l oop lai r excellent
I

cooo-exceneot very good

2 Centerfed Zepp poor very good fair-good poor

3 Inverted "l~ (130 feet loog) good good fair good

4 Windom fair very good fai r poor

5 Mulliband Trap Dipole pam very good fair pam

6 G5RV poor good poor poor

• 2-Element Muttiband Quad very good good excellent very good

• Trap-Type Triband Vagi good fair good-excellent fair

• Half Wave Vertical excellent fair- good good pam

Table 2. Wire WlteI1lUU, ra nked by all-around perf ormance . (*) indicates the alltelllla referred to is not a win ' alllelllla ; used for
comparison on ly .
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The transmitted signals from the loop
averaged one and a half S-units better
than the other antennas. On that static
prone night, my receive capability was
Q-5, while my friends were having
some trouble copying the Midwest sta
tions through the static crashes. West
Coast stations who had been following
the test from a distance of approxi
mately 3,000 miles agreed that the sig
nal from the loop had a one S-unit
advantage over the dipole and inverted
vee.

We then turned our attention to Eu
rope and beyond, working stations up
to 5,000 miles away. We contacted
hams in several different countries, in
an attempt to eliminate any advantages
in directivity one antenna may have
had over another. The loop still exhib
ited at least a 3 dB advantage over
the dipole and inverted vee, and in
some cases was up to one S-unit bet
ter, according to the stations we worked.

The evening ended with a discussion
on two-meter FM, as we analyzed the
results of our tests. We all agreed that
the 80-meter loop was the clear-cut
winner and had a distinct edge over
the dipole and the inverted vee at all
distances. Since that time, one of the
testers has installed his own SO-meter
loop and has achieved similar results
when comparing the loop and th e
inverted vee at his home.

The results on 75 meters prompted
me to think that we should expand our
testing to include all HF bands and
many of the popular multiband wire
antennas. Approximately five years
ago, I organized several members of
the State Line Radio Cluh of New York
and New Jersey to help with the testing
program. We spent several months of
our spare time on this project, and in
the process made hundreds of SSB
contacts on all HF bands, at all times
of the day and night, with stations both
near and far.

We tried to eliminate the effects of
QSB by having each station make sev
eral short transmissions of its call sign,
repeating the process until the rcceiv
ing station was certain that it could
rank each antenna type against the oth
ers. Many times stations who were lis
tening to our tests would break in with



reports from o ther areas. and we would
record their re su lLs as well . We fe ll that
accepting all reports from any area
wou ld help equalize any directivity ex
hibited by any of the antennas in our
tes t gro up.

After se veral weds of testing. ccr
tuin patterns begun to emerge from the
accumulated data. \Ve were qui te sur
priscd to discover that some types of
antennas performed better than we
would have anticipated and some per
formed more poorly. In some cases.
we repealed the tests when two (If

three antennas appeared to be nearly
eq ual in performance. so that we were
able to definitivel y rate the antennas .
Some other hams who joined our test
program had q uads. yag is. (If vertical
antennas. and their resu lts were included
for comparison to the multiband wire
an tennas .

As the tests carne to a d ose months
later. we were cxci u.-d to sift through
the many reports and come up with our

rankings. Tables 2 and 3 sho w the re
sults of o ur real-world tests . Plea se re
me mber that the wire antenna s and
beams used in o ur tes ts were average
antennas erected by average hams.

Of the mult iha nd wire ante nnas. the
SO-meter horizontal loop was the best
all -around performer, In fuct. not o ne of
the other multiband wire antennas out
performed the loop on any hand or at any
distance. At times. o ne or another o f the
antennas would equal the loop in perfor
mance. hut not on a cons istent basis. As
yo u can sec. eac h antenna had its short
comings. and some of the more widely
publicized antennas do not even come
close to meeting their reputations.

O ur o n-the-air tes ting has allowed
me to offer the followi ng tips if you
want to in stall your own horizonta l
loop antenna:

-A fo ur-sided quad pro vides better
multi ba nd harmonic pe rfo rmance tha n
a three-sided delta. Rectangles or pen
tagons a lso work we ll.

-Thc loop see ms to work better
when co rner-fe d with 75-ohm coax in
stead of 50-ohm coax. (Varying the feed 
line length may improve multihand
marching.)

-A mu lti-turn coaxial-coil RF choke
placed at the fccdpoim of the antenna
works well to keep RF off the sh ield.

-450-ohm ope n-wi re used as a feed
line for the 160-me ler loop provided
dramatica lly improved performance
over coax whe n thi s an tenna was used
o n 20 meters und higher.

-Highcr is not nec essarily always bet
ter. hut the loop should he at least Iffl
wave above ground on the fundamental
frequency.

One final les t may he of interest. A
fe llow club membe r purchased and in
stalled a ncv..' 70- foot lower and one o f
the bet te r-rated linear- loaded triband
beams fo llowing o ur initial tests. lIi s
o ld tra p tr ibandc r on u 50-foo t tower
had bee n outpe rform ed hy my loop o n
seve ra l occas ions. and he was loo king

Antenna Type Cost Radiation Feed Line Optimum Tun ing NO~(40-50 feet above ground) j Pattern Results Requirements

Full Wave 80 m HQfizontalloop low Many lobes and Coax or open 10-B0 m; very T-malch with Needs 4 supports.
nulls on higher line broad -banded balun Excellent low-noise

bands antenna , including
SWL.

centerteo Zepp Low Varies wi th band Open wire On several Ba lanced-wire Classic multiband
bands tuner antenna. Used over

I
60 years.

Inverted "L- Low 1Vaned lobes and Coax Only on a few Wide-range i Quite directional on
nulls bands luner higher bands.

Windom low Varied lobes and Open wire or Only on a few Wide-range On some bands.
nulls coax and band, tuner open-wire portion is

special ba lun part of an tenna.

Multiband Trap Dipole Low to BidirectiOnal Balun or coax On several None. If properly The old standard.
Medium bands. when made Fair for OX.

I mounted high
above the

I ground

G5AV Low Varies with band 450·12 wire On resonant r -metch Compromise
line 10 balun band antenna. poor for

and coax DX.

z -Eiement Multiband Quad Medium One main lobe Coa> On a Built-in match at Needs tower and
to High maximum of 5 antenna rotator. Height not as

resonant critical as with yagi.
band,

IB uilt . in match at ITrap-Type Triband Vagi High One main lobe Goa> On resonant Needs tower and
bands; 10 m antenna rotator, Higher is

t
15 m, 20m better.

Hall wave Vertical Medium Omnidirectional Goa, 10-20 m BUilt-in match at Good for Iimited-
antenna space app lications.

Table 3. Results of a l1t('llll a comparisons ,

20 73 Amateur Radio Today · September 1998



)

•

F-2800
1MHz - 2.8GHz

..- ....._··_ _·49 .._ __... .
_ w

Quad Powar Suppl}'
X .ea_..._oc__.._.oc_ .._._........ . .. '89 ~........ ... _" .....

F..... ,..'''- '''-- _.-"'- "'--.._---._---_.....-

H3nd~ U"""''''!KlI
Coonl'"

CAll OIl _n FOfl WR
...w eree &0 """'~

CATA~OOI

(9OOI ....:r;lIl1

unctions ' ne
MX·9300

rearures 5459.95
• Ono_wl ..... ..-.

~-.'~"'-,...q-•__F_~
._~

.~'..---
' 0-_ e 3A. '5¥ e ' .... S\I ez,o,

,.. -... ..-- .'-'" ..-- ,.". -"..-
ALL FLUKE
PROOUCT S
ON SALE "

$69
12 FunctKlOS

Freq to 4MH:
Irdlc1"nctI

Capadta nce

---""_ ....._11<__

__.. _.. s-...~, ,... .,...

'425.00

n·32
S2S· . 3:r . 1.7

TE-3Z M.ni-To.e CTCSS ElICo~er $.49.95

, EilIhI Pfogrammab!e.
seltctable fIIe'S~

• Fu lly beld prOllrJmma ble
via iocluoed kOl)'p;ld

• Meels all fCC
idenl,ficalkm recune ments

• FillyendoseIl ClCSS--• All 32 f lA Iones "om
670 10 1035 Itt ineIucIed

• Peried Iol" IIIOIlole I--

.._-------

KOi>f." Sy. '. '" Solde""V ."0
OesolOe ri nv St. hO" ...... Sl·'"r_....__..__- '''-'''''---- ,, -- , ,- ~ ~ -...
__ - ".. " - to''''' ~
-<> --~-~_.. --__... oc_

Co

--- -••-- --- -,"13110_.-_ _

DlGfTA~ $lXlPE $UPEA SF'EClAlS...._--~ ------ -_ .... ..70 " ._ _

•

2OMti: Sw-HP'Funct><>11 Generator
. ,In F'equency Counla ,

MoM! 40010...... ....... ....._-..__.-.,--",
'''''''''' ·_40''_' ·_ 40"

RadIO ConI'OI Ca, K~

Model " K-870.,._--'24.\15

=--••-

Mode l AMlFM-108K
T"-""" _Kil '29.\15

1'<110 __

I'" _l1I:JtI ' " __I,,,. _~---

... -.'

XK·700
"-_ I<><l '''1M

' 189.
XK-700-SEMI Kil
h _ mil l•• I<><l T.._

' 174.
XK-700K • Kit

s159.lI!I _ .. u.e....

-----~----

35mm Ca""". Kot
Model AI(.5<lO
~._~ •••_Cld......

-:~ @~
' 14.'" I...,..

~
XK.700 Dig''"' I Analog T' a,".'-'---'-'._--_..__ .._"'.-""-"-- ._.---_.__ ..------_ ....._-------_..---_.._-

.&l Tekt ronix DMMs
~ , 40.000 Count

, 1-19'> -'ccurecy
, T&kt'oni. 0uaIrIy
, 3 Year Wa" al1!v

DMM912 ~ $179
DMM 914 $229
DMM 916 5275

FluQJ.I~-- -_.._ _ _ _ a

- "'" $"'-"-- .'._...._....'.. _--- .',,--
Digital Mult ,meter

Model M-1 740

$39,95
Free Hoisler.,- -- .....

""""". "" • »0' _
......".._---

55·64 DIP5.lIe' Prvlrtmmable CTCS5 header $2195

, 51 crcss Tones
• 106 DCS COOts
• Supports 157 RepealerSubscribers
• On·l ,oo Compul!r Help
• Repealer CWID
, Air Time load,ng & Ana lysi s G r~oh s

• Signalling FQ;"mals: CTCSS
OCS& DTMF

MOdel AR·2N6K
2 Mooteo /6 __ _ M

I:·",.-I '34 95O ·t't • '

• DIPSWItch progl3lllll1.ib!e
• Uiniature il we
• 37 f lA tonn. 27~d
tones tmm 330 to2~ I Itt inciJded

, fINme &rst lIu't....
• Eas1 J wire Ilookull

55-64 CTCSS Enaldef
66' .t08" '.21·

Tp·32oo Sh..lre(l ~IerTooe Paoel

TP-320llD Ta ble Top Vellion 1269.95 eath ~
TP-3200RM-ASi~gle Rat. Mount ,ellioe 1271.95 eath ~

' TP-32OllRM-1 Triple Ritli Mown! ¥mille S27U5 eath
j

tD-8 Aulomatc UorSIl Code ldent<het
·fIoodsIJllIOIIv1I TP.32GOs I. VISA . 185'. 1.12". 35'

Call or write to receive our 10-1 Attomllic Morn StaliOllde~toIier S&U5

full Product catalog '" vrsn ~COMMUNICAnONS SPECIALISTS, INC.
our Web site for complete = _4215 ,*,S1 1JAn AVEM"t, •~ CoIl~
information at ' ,. { 714191fJ8.3O?1 • FA)t 17r4J974-342rJ

• ~ Us.A.~J~T ' FAX1_' '~Thup:llwww.com-spec.com hT/p:llwww com.u-;.com

CIRCLE 10 ON READER SERVICE CARD

CIRCLE IB4 ON READ ER SERVICE CARD

73 Amateur Radio Today • September 1998 21

Phone 800-274-7313 or 603-924-0058. FAX
603-924-86 13. or see order fonn on page 64 for
ordering infonnation.

Radio Bookshop

for revenge! As we scouted the 20~

meter phone band. we located a Ta<;
mania (VK) station who was willing to
compare our signals. and as we started
testi ng. a loca l "Big Gu n" asked to
join the test. We agreed. thinking that
his participation wou ld provide for
more interes ting results. The Big Gun
was definitely a Big Gun supcrstation.
He had stacked monobanders on a
1l0-foot tower and a three-tube Alpha
capable of 3 kW!

The first report from the VK showed
that the kilowatt-fed tribandcr and the
SO-meter loop were 5-6. and the Big
Gun was 5 -9 in Tasmania. When the
Big Gun turned off his Alpha. we were
all 5-61 Now. who do you think got the
most satisfaction from these reports?
My fricnd with the new $1.200 tower
and tribandcr, the Big Gun with his
$ 10.000 antenna system, or me with
my $20 horizontal loop?

You may di sagree. but after 20 years
of ge nera l hammi ng, DXing, and oc
cas ional contesting. I am extreme ly
sati sfied to have accompl ished so
much with such a minimal investment.
My 3D-meter horizontal loop antenna
consistently outperforms all other
simple multi band wire antennas and
usually holds its own on the higher
hands when compared with ordinary
yagis installed at ord inary height s. If
you decide to try one. you will not be
disappointed!

As a fina l note, I would like to thank
all the local and worldwide hams who
have made this article possible through
their patience and enthusiasm for our
antenna testing project. fa

Crystal Set Building
This book is packed with 168 pages of easy
home crystal radio projects. Your baneries
will never wear out with these radios. They
might even make a great science fair project.
These projects are reprinted from Volumes 6
and 7 of The Xtal Set Society Newsletter.
They do have some lube sets and T RFs too.
Great weekend projects . $16.
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Intro to Superhets
Part 2: From oscillators to detectors.

Hugh Well s W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

6 dB -f

60 dB .J
/

To do thi s. the IF amplifier in the re
ceiver must ha ve a narrow passband to

allow only a narrow range of freq uen
c ies to pass. Multiple-tuned resonant
circuits. ceramic and crysta l fi lters.
and mcchanicul fihe rs arc the methods
used for narrowing the passband .

The property of a rece iver to pass a
narrow· range of frequenc ies is ca lled
sclcctivity. The se lec tivity of an IF am
plifier IS a measure o r the total re
sponse of all o f the tuned c irc uits in
the amplifier. A typical IF response
curve is sho wn in Fig. I. The broad
ness of the peak portion of the curve
for each tuned c ircuit depends upon its

Fig. I . IF response ClIrI '£, showing where
bandwidth ;.1' measured (If 6 e/H points as a
j unction of voltage levels .

the tuning capacitance or inductance .
The objective of using a tunable osci l
lator in a modem receiver is to accom
modate low cost and com pactness. and
perhaps to be less complicated than
ut ilizing a synthes ize r.

One of the specific requirements of the
oscillator is ttl provide a stable signal
free ofdistortion. This means that the os
cillator waveform must he as close to a
sine wave as possible. Should distortion
be present in the oscillator output. the
signal would create multiple mi xes gen
crating many spurio us signals. The IF
would be flooded with a series of spu
rious signals resu lting in mi xes which
would confuse the listener. should they
propagate through the receiver. In any
case. the spurious signals would increase
the receiver-generated noise which could
mask a desired incoming signal.

The purpose of an osci llato r is to
provide a local signa l to beat against
(mix with) the incoming signal at the
mi xer to provide supcrbeterodyning
ac tion. There arc many different types
of oscillators and they fall into basi
cally two categories: Ii xed ami tun
able. Fixed osc illators may he

crysta l-cont ro lled . sy nthesized PLL, or I F amplifier
d irect digita l synthes ized. T he o bjec-
live is to provide a very stable c scilla- More and more signals arc being
tor signal. And. if sy nthesized. it wi ll transmitted each day as the need for
usually be adjustable to a multiple communication increases. With only a
number of di screte freq uencies. given amount of freq uency spec trum

A tunable osc illator is of the type available. it is necessary to crowd these
used in low-end broadcast and FM ra- signals dose together to make room for
dios. The oscillator is free-running and others . T he receiver must se lect the de
varied in frequency by c hangi ng either sired signal and reject all othe rs.
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Oscillator

T
his is the second part in the sc
ries on the introd uction to su
pcrhctcrodync receivers . The

first part covered the history of the
receiver's development and began a
di scussion of the stages within the re
ce iver. The next stages to be discussed
now begin with the osci llator and end
with detecto rs. Part 3 will di scuss
some of the more popular accessory
circuits used with superhet receivers .
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the audio amplifi er, where noise gen
eration is reasonably easy to control.
Although this concept holds some
promise, it is typical to have consider
able signal gai n in the IF amplifier be
cause some detector circuits are very
dependent upon the incoming signal
level being above a threshold value for
tha t detector to function.

Se lection of the proper IF amplifier
frequency is important and is the deci
sion of the receiver designer. If the IF
passhand is too narrow, a tunable re
ceiver will be difficult to tune; if too
wide. the receiver may not be selective
enough. There are many standard fre
quencies that have been used over the
years for the IF, with 455 kH z and 10.7
MHz being very common. Should a
low-frequency IF be selected for, say, a
VHFIUHF receiver, the potential for
images is very high, causing severe in
terference problems. By raising the IF
amplifier frequency. the interference
can be reduced and possibly elimi
nated. However, the ba ndwidth of the
receiver will be increased and may al
low adjacent channel signals to enter
the receiver.

The rece iver should have multiple
conversions, to obtain image rejection
and to achieve a narrow passband. If
two conversions are utilized, the re
ceiver is called a double conversion re
ceiver. This is shown in Fig, 2. The
receiver has a desired input frequency
of 155 MHz and a first IF of 20 MHz.
The osci llator frequency IS placed
above the input signal to eliminate im
ages from aircraft at 11 5 MHz. With
the osci llator at 175 MHz, the image
wo uld he at 195 MHz. The high fre
quency first IF stage places the image

tV
OUTPUT

VOL

Tuned frequency ( LiiL)

••

*

Bandwidth ( kHL) =

195MHz
wand

155 MHz 20 MHz 455 KHz

OF 1st HI ~ LO OfT tV HJ~"%- • ~ •
OSC 1st OSC 2nd

LO La
175 MHz 19.545 or

20.455 MHz

Fig. 2. Dual-conversion superheterodyne receiver showing desired and image signal
inputs. Alternate second local oscillator frequencies are shown.

Q factor. In genera l, the response of a
tuned circuit is given approx imate ly by
the relation:

Fig. 3. A diode used as an AM defector.

Q of tuned circuit

The sensitivi ty of an IF amplifier is
determined by measuring the signal
to-noise ratio. In the past, the sensitiv
ity was determined by comparing the
signal leve l to noise quieting with the
result indicated in decibels, hut signal
to-noise ratio is more definiti ve as a
measure of sensitivity.

For the IF amplifier to perform prop
erly. it should have suffic ient gain to
amplify the weak signal output from
the mixer to a level sufficiently high to
drive a detector. Consider the fact tha t
an IF theoretically could functi on with
a gain of perhaps one, and doing so
might not generate any norse that
would contribute to the masking of an
incoming signal.

The question arises then as to how
the signal amplitude could be raised to
be usable hy the receiver operator. If
the signal is sufficiently strong to be
detectable, the increase in desired am
plitude could be accomplished all in



F ig. 4 . A product detector iIllJ,h'IIII'IIft't! with (/ dnul-gute FIT.

Foster-Seeley discriminator; which was
sensi tive to both ampli tude and fre
quency signa l changes. Other types of
FM detecto rs tend to be sc lf-ampli
tude-limiting, which eliminates the re
quireme nt for having IF ampli fier
limi ters.

Howe ver, one or the e ffec tive fea
tures of using an I ~ amplifier limi ter is
tha t all signa ls reaching an FM dctcc
tor will he of equa l amplitude. When
the signal amplitude to the de tec tor is a
constant. the recovered aud io level is
the n a function o f the frequency devia
tion. For the user, this is important be
cuusc all received signals [rom a
specific service wo uld tend to sound
cquully loud . Unli ke FM, signa ls re
ceived bv an AM recei ver will ha ve a n
aud io recovery tha t is dependent both
upon the streng th of the received sig
nal and the percen tage of modulation
used. Automatic gain control (AGC).
o rig inally ca lled automatic vo lume
control (AVC), was utilized to assi..l in

kee ping the recovered audio level at a
ncar-constant value by at tempting to
control the sensitivity of the ove rall re
ceiver through individual stage gam
contro l.

An A~1 detector is perhaps the sim
plest of all dc tcctors , consi sting simply
of a diode (sec Fi~, 3 ), The diode ope r
ales <lS a half-wave rectifie r. rectifying
all signa ls that appear at the output of the
IF amplifier, The detected output follows
the modulation envelope of the recei ved
signal. Once the signa l arrives at the

Al\1 detector

In the discu ssion of receivers up un
til now, liulc concern had been ex pressed
regarding the type otmodulation that ex
isis on the received signal (carrier). Each
transmitted signal has a carrier (present
or suppressed ) that has been modu
lated in order to transfer intel ligence
from the tran-,miner to the recei ver.
The purpose of the detector is to de
modulate the received signa l and re
cove r the modulation . To gain an
understanding of how the detecto r
functions. let's di scuss typ ical dctcc
tors for each modulation type .

Detectors

I

~

+

•

FET

-.

operat ing essentially at the same frc
qucncy as the incomi ng signal. As a re
sult. the La outpu t must be isolated
fro m the incoming signal path. When
used as a CW receiver. the La doubles
as the BFa .

Some nonsymhcsizcd ham band re 
cei vers usc a crystal-comrcllcd first
osc illator that is switched to achieve
venous bands and/or band sections.
Each band/section is tuned by tun ing
the freq uency of the second convers ion
osci llator. T he objective o f c rys ta l
controlling the first conversion and
tuning the second is to provide stability
in the fi rst converter and bundspread
capability with the second.

In the past. whe n the recei ver was to
he used to recei ve FM signa ls. the last
stage or two o f the IF operated as an
amplitude limiter to effectively remove
any amplitude variations in the received
signal. provid ing FM with a relatively
noise-free performance. Limiter action
was created by operating: the stage at a
high gain and having a 10\'..' signal satu
rat ion threshold. When a signal was rc
ccivcd. the lim iter would crea te a DC
bias relative to the strength of the in
coming FM signal . T he DC bias on the
input would reduce the dynamic range
of the stage, caus ing it to limit its am 
plitude response . In o ther words. the
output amplitude remained fairly con
stant over a fa irly wide range of input
signal amplitude vuriauons. Since
most noise creates a voltage amplitude
change. the lim iter W.I S effec tive ltl

stripping the no ise off the incomi ng
signa l. The limiter wa.. required spe
cifically when the Fr"t detector was a

,---H---""""')'f- AF
" OUTPUT

I

l
BFO

v
,,1..

TO IF

..H) MH/. away from the desired incom
ing signal and essentia lly eliminates
the image comple tely. Then. to obta in
selectivity in the receiver, a low- Ire
qucncy second IF at -1-55 "' HI is u-..cd.
The second con version con verts the 20
MH /. signa l (0455 kl-lz by heating the
20 Ml-lz signa l aga inst a low-fre
quency oscillator of either 19.545 or
20.-1.55 ~lH / .

The low- frequency oscillator ma y he
placed above or below the high IF am
plifier frequency. The on ly conce rn
here is whe ther the harmonic of the
low-frequency osci llator signal creates
an interference problem at the
recei ve r's input of 155 Ml- lz . The
eighth harmo nic of the 19.5-1-5 MHz
freq uency i.. 156.36 ~1Hz, \\ hich IS

1.36 ~IHz away (him the de -, ired in
put at 155 MH I a nd link . iran)', in
tcrfcrcncc would OCCUf . But if uucr
terence should occur, the 20 .-1-55 ~IHz

freq uency wou ld be considered as an
alternate followi ng the same ana lysis.

After the high-frequency IF moves
the image out..ide of the recei ver s
front e nd passba nd. the low-frequency
IF is then u..cd to narrow the passhand
to provide the de sired ..clccti vitv,

Converti ng RF from one freque ncy
to another has become the norm III rc
ccivcr design . but there is a simpler de
sign that i... curre ntly bei ng used with
succcs.. in the ham ha nds. T he recei ver
is a direct conversion superhet that con
veils the RF direct ly to audio. Direct
conversion eliminates the IF amplifier.
but does generate a new set of prob lems
requiring resolution . O ne of the major
issues is having the osci llator (1.0)
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Foster-Seeley discriminator

A Foster-Seeley discriminator as
shown in Fig. 5 was the staple of FM de
tectors for a long period of time. It was
really a takeoff on the AM detec tor
from the standpoint th at it is scnsi
rive to both amplitude and frequency
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FM detectors

signal. There are many different circ uit
designs available for use. The name
"product" comes from the fact that two
incoming signals are mu ltiplied to
gether to fonn the resulting ou tput.
One of the incoming signals is the lo
ca l oscillator used for carrier reinser
tion, and the other is the received
signal exiting the IF. The carrier rei n
sertion leve l is fixed in amplitude and.
essentia lly. added to the incoming
modulation envelope of the SSB sig
nal. The resulti ng ou tput is an audio
voltage that foll ows the modulat ion
envelope pattern of the transm itted sig
nal.

There are many differing designs for
a product detector, but each docs es
sentially the same job in the demodula
tion process. Of concern is that the
local-carrier amplitude be as high as pos
sible in order to minimize intcrmod
ulation distortion products. ye t isola
tion is essential in preventing the oscll
lator signa l from feeding back into the
IF.

As in the AM detector, all RF signal
energy must be removed hefore the au
dio is presented to the audio amplifie r.
An RC filter is used for this purpose.

An AM detector may be used to de
tec t FM, but the performance of the re
ceiver would be poorer than if an FM
detector were used. An FM detector is
somewhat more complex than an AM
detector, and there arc many availahle .
Each operates on the principle of con
verting a changing frequency (deviated
signal) to an amplitude-changing volt
age, where the method of detection
may relate to an amplitude change as a
function of frequency, a phase shift. o r
a detection of the actua l frequency
shift. To see how each type func tions,
let 's exami ne a few of the typical de
tectors used over the years of reeci vcr
development.

Product detector

detector. the carrier is no longer re
quired and is separated from the
modulation to leave just the audi o. To
perform thi s operat ion, an RC filter is
used, usually cons isting of two capaci
tors and a resistor. The filt er is typi 
cally also used as the de-emphasis
network that reshapes the recovered
audio to make it sound normal. With
out the de-emphasis network. the au
dio would sound "brilliant" with an
overabundance of highs. During the
transmission of AM signa ls, the higher
audio frequencies tend to be less em
phasized than the lower frequenc ies.
As a result. it is necessary to inc rease
the amplitude of the higher audio
frequencies through pre-emphas is to
male up for the loss during transmis
sion. After fil tering out the carrier, the
reco vered modulation is an audio
voltage that has been reshaped to match
the audi o ente ring the transmitter' s
microphone .

Although the diode detector was
most suitable for AM. it could also be
used for slope detecting FM. One of
the difficulties of slope detection is the
loss of audio amplitude as the signal
deviation approaches the bandwidth
of the IF. c rea ting distortion in the
recovered audio.

In the case of single sideband (SSB),
the carrier and one set of modulation
sidebands are intentionally suppressed
at the transmitter. leaving only one set
of side bands to he transmitted. When
the signal arrives at the receiver. the
carrier must then be restored in order
to demodulate the sideband properly.
Restoration of the carrier is accom
plished by using a local oscillator for
"carrier re insertion:' All of the trans
mitted intell ige nce is carried in one set
of sidebands. which permits the sup
pression of one set at the transmitter.
In addition. no intelligence is transmit
ted in the carrier; therefore. suppress
ing the carrier and nne sideband allows
all of the available transmitter power
to be applied to the one transmitted
sideband.

Another form of amplitude detector,
as shown in "'iK. .., is the prod uct de
teeter used for demodulat ing an SSB
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changes . The amplitude sens itivity as
pect was "cured" by preceding the de
tee ter with an IF limiter. Then the
recovered audi o amplitude was in di 
rect proportion 10 the frequency devia
tion. In looking at Fig. 5, you can sec
that a coup ling capacitor ties the top of
the pri mary windi ng to the center tap
of the secondary winding, and oath
windings arc tuned to resonance at the
intermediate frequency. As a result, the
secondary windi ng is provided both
induct ive and capacitive coupling to
the primary, developing an IF voltage
across the secondary, which is 90 de
grees OLlt of phase with the primary.
Each diode receives an equal voltage
to be rectified , and the diode output
differen tial will be zero when the car
rier is centered within the receiver 's
passband. When the incoming signal
moves (devia tes) to one side or the
other from the zero po int, then each di 
ode will conduct a current which is
proportional to the frequency shift
fro m zero. This results in a differential
voltage produced at the detector output
which is re lative in magnitude to the
amount of deviat ion. The recovered
audio is usua lly filtered and shaped
with an RC filter before the audio volt
age is presen ted to an audio amp lifier.
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Fi1(.5. 0pical Faster-Seeley FM discriminator.
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Ratio detector

Fig. 7. Quadrature detector for FM denmdulation utilizing an AJC3357. The quadrature
coif operates at 90 degrees frons the signal through FL.
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Ratio detec tors, as shown in Fig. 6.
ope rate on the same principle o f a YO
degree phase shift betwee n primary
and secondary windings as a roster
Seeley discriminator. However, the
voltage developed across the output
circuit remains fair ly constant because
the diodes conduc t in series, aiding,
not opposing as in a discriminator. The
output voltage produced across the 5
/-I F capacitor is proportional to the
strength of the received signal, render
ing the detector insensiti ve to noi se
and AM signals. The large capacitor is
used to pro vide a long RC ti me con
stant for limiting amplitude variations .
Although an IF limiter was not re
quired ahead of the ratio detector for
noise elimination. the detector was
sti ll responsive to the amplitude
strength differences between received
signals, meaning that one station
might sound louder than ano ther. The



Fig . 8. PU FM demodulator. VCO steering milage follows the f requency deviation of
the incoming signal.
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have been the NE560, NE565, and the
4046. A re sistor and capaci tor are used
for adjusti ng the freque ncy lock range
of the internal Yeo.

Next time : Accessory circuits can
make superhet receivers more user
friendly, as well as adaptable to many
applications . fa

LOW
ILlER

AFLOWPASS
RLlER AUDIO OUT

to the signal deviation . An RC filter
is used at the audio outp ut to shape
the aud io being presented to the audio
amplifier.

Phase locked loop detector

Phase locked loops (PLL) are used
for many purposes . One of the prime
ones is generating a m ultitude of avai l
able frequencies. each having the sta
bility of a crystal. Using the PLL as a
detec tor, as shown in Fig. 8. follows
the principle o f tuning the YCO to the
intermediate frequency and al lowing
the yeO to lock to the incomi ng sig
nal. A phase detector ex ists between
the YCO and the incoming reference
signal and is used to compare the
phase of the two signals. The phase
difference between the two input te r
minals is 90 degrees. and a DC output
voltage wi ll he produced which is pro
portional to the difference in the phase
between the two signals. A long time
constant is util ized at the steering volt
age input to the veo, to prevent the
veo from following the deviation of
the incoming signal. What this means
is that the steering voltage. while at
tempting to drive the Yeo. will he
proportional in magnitude to the
amount of deviation of the incoming
signal. Audio is then recovered from
the steering voltage line between the
phase detector and the Yeo. Three of
the more popular PLL detector ICs

PHASE •••
DffiCTOR ""\

I~
STEERING
VOlTAGE

>
'~ veo
I' PASSF

veoRFOUT

IFIN

Quadrature detectors were originally
developed for TV receivers because
they were inexpensive and easy to
implement. However, a special tube
type was required for the circuit Then,
with the advent of solid sta te radios, a
solid slate version of the detector was
deve loped. which is now pretty much a
standard for communications radios.
The most popular IC used for receiver
IF and detector circuits is the MC3357.
a portion of which is shown in F ig. 7.
which incorporates the elect ronics por
tion of the quadrature detector circuit.
A quadrature coi l is used externa l to
the IC as a re fere nce signal for detect
ing the deviation of a received signal.
In essence. when a signal is received. a
portion of the signal is split off and
used to excite the quadrature coil.
causing it to resonate at the interme
diate frequency. In a quadrature de
tector, a 90-degree phase shift exists
betwee n the voltage produced by the
coil and the incoming signa l. The two
resulting voltages are compared and
produce an audio voltage proportiona l

Quadrature detector

usc of an IF limiter "cured" that problem
when the need was critical.

Audio output from the detector was
taken from the center tap of the second
ary winding. where the recovered audio
voltage amplitude was proportional to
the shift in the deviated carrier.
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73 Review

Build the NHRC-4
Linking Repeater Controller

. . .And get with the program.

Jeff Otterson N1KDO
3543 Tritt Springs Way
Marietta GA 30062

Peter Gai lunas KA1QKQ
444 Mical Road
Pembroke NH 03275

RIch Cox N 1LTL
452 Brown Road
Candia NH 03034

The unexpected success of our cur- C\V messages. timer values . and other
lief repeater contro ller project pa rame ters arc all progrurnmcd o ver

(vb uild a $60 Talking Repeater COIl - the air wi th DTMF command sc
tro ller," QST, February 1997), includ- qncnccs. The co ntro ller has LED indio
ing user feedback. prompted us to curers for PIT and CAS for each port.
design another low-cost co ntrolle r and a DTMt: indica tor for the primary
project. NHRC-2 users wanted another port. There arc expansion connectors
simple repealer controller with link ing for both ports to support external digr
capability. We thought about their rc- ta l delay boards, which can eliminate
quests for a while. and then we de- sque lch tai ls and the leading edge of
signed this project : the XHRC-4 DT\IF sequences.
Li nking Repeater Controller. You' ll Each port can ha ve a distinct cour
fi nd information about kits and us- tcsy tone to indicate to repeater users
sembled and tested units at the end of which rece ivers arc active. There arc
this arti cle. five diffe rent events that can trigger a

The NHRC-4 contro ller will eas ily courtesy lone , and each tone ca n be
integrate to any repeater. It has two ra- programmed independently. The five
dio ports : primary and secondary. The events are: the primary P Of l ' S rece iver
primary port supports a normal full-' dropping: the primary port's rece iver
duplex repeater. while the secondary dropping while the secondary port's
one can be used for a remote base. a receiver is active and "a lert mode" is
link radio. or a "slave" repeater. se lected: the primary port 's receiver

The controller supports all the stan- dropping when the seconda ry port's
dard controller features: CW ID. cour- transmitter is enabled: the secondary
tcsy tones. and timers for the 10: port's receiver dropping: and the second
"hang" or " tail" timer: and an indi- ary port's receiver dropping when the
vidual timeout time r for each port . The secondary port's transmitter is enabled.
28 73 Amateur Radio Today ' September 1998

There arc four different modes for
the secondary port. The secondary port
can he off. where noth ing is received ,
transmitted. or otherwise indicated
from the secondary port. It can he in
"a lert mode," where act ivity 00 its re
ceiver is indicated by a distinctive
courtesy tone on when the primary
port 's rece iver drops. (Thi s mode is
particularly use ful in the remote-base
environment to indicate c hanne l activ
ity without having to ac tually listen to
the channel activity on the remote
basc.) T he secondary port can also be
in "monitor mode," when: its rece iver
audio is transmitted over the primary
port's transmitte r. A unique courtes y
tone ind icates that the repeated signal
originated from the secondary port.
The fourth mode is the " transmit"
mode, where the secondary port trans
mils the signal rece ived on the primary
port 's receiver. and the primary port 's
transmitter repeats both the primary
and secondary port 's audio.

The secondary port 's PTT (push
to-talk) s igna l can be programmed to
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Ea ch radio port requires audio and a
signa l present indication (C AS) from
its receive r, and supp lies trans mit au 
dio and PTT to its transmitter. The
controller requires 13.8 VDC for power,
which is provided on the primary
radio 's connector. (Be very care ful
when wiring DC power to the cont rol
ler-revcrse polarity will seve re ly
damage the controlle r.)

Receiver audio can typically be
taken from the high side of the squelch
control . T his audio must be dc-cmpha
sized with the controller 's de -emphasis
circuit, which provides a ·6 dB/octave
slope. Optionally, audio can be taken
from late r in thc receiver's audio
chain, where it is already dc-empha
sized. Care must he taken that this
source of audio is not subject to adjust
ment by the radi o 's volume control. If
the receiver audio has not been prop
erly de -emphasized, either in the re
ceiver itself or on the controller hoard,
the repea ter will have a very "tinny;'
unnatural sound to it. The NHRC-4
repeater controlle r can be built with
a de-emphasis ci rcui t pop ulated on
the printed circuit board, fo r " fla t"
audi o response . To in stall the de -ern
phasis filter, two 100 k resistors must
be removed, and 51 k and 510 k resis-
tors added , as well as a .()()68 ~F.

Consult the NHRC-4 Repeater Control
ler (audio) schematic for modification
instruct ions.

The receiver must provide a signal
present indication (also called C AS,
COR, RUS ) to the controller. The con
troller requires an "active-high" signal
he re. If your radio only has "active
low" signal ing ava ilable , a simple in
ve rtcr can be constructed with a
2N3906 and a 4 .7 k resistor. Connect
the emi tte r of the trans istor to a source
of positi ve voltage, the collector to the
controller's CAS terminal , and the
base to the active-low signa l through
the 4.7 k resistor.

Transmitter audio can be fed di rectly
into the microphone input of the trans
mitter. VR5 is the master level control
for the primary radio, used to set the
audio level in to the transmi tter. VR2 is
the master level control for the second
ary radio. The transmitter's devia tion
limi ter (sometimes called IDe) should CIRCLE 241 ON READEA SEAV\CE CARD
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Electrica l connections

The controller's circuitry is quite
simple, consisting of some digital leve l
conversion networks for the C AS and
P1T interfaces, audi o mixing and gat
ing, and DTMF reception, all orches
trated by a Microchip PIC 16F84
microcontrcllcr; TIle 16F&4 manages a ll
controller functions. It provides internal
EEPROM to store the controller 's
program, as we ll as the user-program
mable CW messages, timer values, and
so forth , and RAM for the program's
operating variables.

DTMF is decoded by a Tel-Tone
M8870 DTMF receiver, which also
supplies the 16F84 with a clock signal.
A quad op amp, a vol tage regulator,
and a handful of discrete components
round out the design.

The circuit alone wou ld do nothing
without the custom so ftware pro
grammed into the 16F84. The control
program contains approximately 900
instruct ions. The software provides all
the logic , and gene rates the timers and
programmable courtesy tones for the
controller.

follow the primary port's CAS (car
rier-activated switch) signa l, or the pri 
mary port's PTf signa l. Following the
CAS signal is typical for remote base
and linking appli cations, and follow
ing the primary port's P1T signal is
typical for a slave repeater.

The controller a lso has one digital
control output. This ou tput can be
turned on or off or be pulsed by DTMF
remote control, or the output can be
configured to operate a transmitter fan ,
which will he turned on when the
transmitter is turned on, and run for a
programmable amount of time after
the transmitter turns off.

Circuit description

The con troller uses an eight-pi n,
0 .100 header for all the primary radio's
signals and DC powe r; a six-pin , 0 .100
header for the secondary radio 's sig
nals; and a six-pin, O.100 header for an
external TS-32 cress encoder/decoder
for the primary radio. In addition, it has
two four-pin, 0.100 connectors to sup
port optiona l NHRC-DAD digital audio
de lays for both radi o ports.



capable o f sinking quite a bit of cur
rent, but we recommend a maximum
load of about 500 mAo Usc a relay to
drive larger loads. The ope n-drain out
put can be used to gate the
HOOKSW ITCH signal to a TS-32 or
other CTCSS decoder. Software a l
lows the outpu t to be enabled, dis
abled, or pulsed. in fan contro l mode,
th is output will he turned on when the
transmitter is turned on, and turned off
a programmable amount of time after
the trans mitter is turned off.

Adjusting the aud io levels

Preset all po tentiometers to mid
range . Key a radi o un the primary in
put frequency, se nd some touchroncs,
and adjust VR4 (the primary rece iver
level ) un til OTMF decoding is reliably
indicated by ye llow LED D5.

The primary radio 's transmit devia
tion is se t with VR5 (the pri mary
transmi tter master leve l) on the con
troller board a nd the transm itter 's de
viation/modulation control. The kcv to
property adj usting these controls is to
remember that the limi ter in the trans
mi ller is a fte r VR2 hut probably hefore
the transmitter 's deviation/modu lati on
control. The transmitter 's deviation/
modulation control will set the actua l
peak deviati on, and VR5 will set the
leve l into the transmitte r. You do not
want excessive limiting on normal
speech going through the repeater: it
sounds bad a nd tends to "pump up"
background noise . O n the other hand,
some lim iting is desirable . An osci llo
scope connected to the a udio output of
a recei ver tu ned to the tra nsmi tter 's
frequcncy will show limi ting as the au
dio gets "n at-lopped" or cl ipped hy the
limi ter. Ideall y, a 4 .5 kH t, deviation
signa l input to the repeater should re
sult in a 4 .5 kHz deviation OulPUI. and
5.5 kHz of input deviation should rc
suit in just under 5.0 kH.t. of deviation
out of the repeater. A service monitor
(or two) , deviation meter, and/or a sig
nal generator arc necessary to do this
job right.

The secondary radio 's transmit de
viation is se t with VR2 (the secondary
transmi tter master level). Enable the
secondary transmitter, and adjust VR2
for proper transmi t deviation, similarly

Using the d igilal ou tput

Installing the audio delay

The audio delay for the primary ra
d io simply plugs into J4. The audio de
lay for the secondary radio plugs into
J5. If the audio delay is not insta lled, a
jumper be tween pins 2 and 3 of the
port's delay connector must be in
sta lled, or the contro ller will not pass
audio.

TS-32 hookup

Connector 13 is a six-pin header that
allows the easy installation of an optional
Communications Spec ial ists TS-32 for
crcss decode a nd possibly encode.
The T S-32 must ha ve the JU-2 jumper
cut. If you want to be able to disable
the crcss requirement, install a switch
on the HANGUP lead, or you could wire
the HA:\GUP Icad to the J I FanlDigital
O utput pi n to a llo w remote c na blel
di sabl e of the CTCSS req uirement.

If you like , you ca n wire the TS-32 's
ENC ODE O UT pin into your
transmitter's crcss input to encode
PL on thc repeater 's output. The TS-32
is norma lly configured with its high
pass ti ller in-c ircuit to remove re
ceived CTCSS tones. Jumper JPl on
the controller hoard must be removed
when the TS-32 high-pass fi lte r is
used . I f the TS-32 is not installed, then
j umper JPI mu st be insta lled in order
for audio to pass through the contro l
ler. Consult the TS-32 INSTRl:C 
TIO:'\ SHEET for deta ils on se lling the
CTCSS frequency.

signal is being decoded on the primary
receiver. This LED should light for the
entire duration that the OTMF signa l is
present on the primary rece iver. The
red LEOs indicate transmit. These
LEOs will light when each transmitter
is transmitting. The LEOS can be di s
ahled to reduce the power consump
tion of the contro ller. Remove j umper
J P2 to disable the LEDS.

The NHRC-4 repeater contro ller is
equipped with five status LEOs tha t
aid in setup and troubleshooting . The re
are gree n LEOs for each radio port that
indicate that the controlle r is gell ing a
va lid CAS (ca rrie r-opera ted swi tch)
and, if a CTCSS decoder is connec ted,
a valid crcss decode signal. This The NHRC-4 Repeater Controller
LED should light when the repeater's has a dig ital output tha t can he used for
receiver is active and, if a CTCSS de- various remote control applications or
coder is present, indicate tha t the cor- to contro l a fan on the repeater 's tra ns
rec t CTCSS tone is prese nt. The miner, The digita l output is an open
ye llow LED indicates that a DT~IF drain into a power ~tOSFET, whic h is
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Photo A . NHRC·4 VeniOlr / .0 hoard. fop
l'le\l'.

be set such that the transmitter ca nnot
ovcrdc viutc . regard less of input signa l
leve l.

O ne way to adj ust transmitter devia
tion is to set the tra nsmi tte r deviation
limiter wide open (unlimited ). adjust
the controller 's master output until the
tran smitter is slightly ovcrdeviati ng.
a nd then se t the rrunsmit tcrs de via 
tion lim ite r to lim it jus t be low 5 kf-lz
deviation. The n reduce the controller 's
master output unti l the transm itted a u
dio docs not sound compressed or
clipped . Tra nsmi tter de viation should
be adj usted with a service mon itor or
deviation meter.

Tra nsmitter keying is provided by a
power ~IOSFET (Q1/Q6) configured in
an open-drain circuit. This can be used
to key many transmitters di rectly. The
,\I OSFET essentia lly provides a clo
sure to ground for PTf. For other trans
millers, the MOSA:.T can dri ve a small
re lay to key the radio. Although this
MOSFET ca n hand le several amps, we
recommend that no more than 500 mA
of current he drawn through it.

The LED sta tus indicators



The cont roller will need to he ini tial- "OK" in CW. If there is an error in your
ized to a llow you to set yo ur sec ret sequence. hut the passcodc is good. the
passcode. In itia lizing the contro ller controller will respond with " l\G", I f the
also resets all progra m mable se ttings controller docs not understand your
to the ini tia l default s. incl udi ng the command at all. it will not respond with
CW ID message. It should not he nee- anything other than a courtesy bee p. anti
essary to initialize the co ntro ller agai n. then only if the courtesy h..'"CP is enabled.
unless you want to change the I f the co ntro lle r is d isab led, a nd an
passcode. The onty It 'ay 10 change the unrec ogn ized com ma nd IS e n tered.
passcode is 10 initialize the controller. no re sponse will be transmitted at all.

To ini tialize the con troller. re move The NHRC-4 Repeater C ontroller
power and install the initial ize jumper provides severa l timers which control
OP3). Apply power to the controller. the o peration of your repeater. The
and after a fe w seco nds. remove the Hang Timer cont ro ls how lo ng the rc-
initialize jumper. The controller is now peater will continue to transmit after a
In the initialize mode, If you rece ived signa l drops. This i5 ofte n
"kcrchunk't the primary port's rece iver called the repeater' s " tail: ' The ta il is
now. it wi ll send the defau lt Cw 10 o f useful to eliminate annoying sq uelch
" DE .'J"HRC/4". Now transmit (into the crashes o n users ' rad ios. As long as a
primary recei ver) yo ur fo ur-d igit pass- reply is transmi tted before the hang
code. The controller wi ll respo nd by timer expires. the repeater will not
send ing "OK" in CW ollce. T he co n- d rop. which would cause a sq ue lch
troller w ill sto re the passccde anti the crash in the users ' radi os.
main repeater will he enabled . The Timeout Timer controls the

All p rog rammi ng is done hy enter- max imum d uration o f the retransmis-
ing e ight-dig it DTMF seq ue nces . The sio n of a rece ive d sig na l. It ' is more
ti rst four dig its are the passcode cho- of a sa fe ty me asure to protec t the rc -
se n a t in it ial ization . T he next two di g- peater fro m damage than a way to d is-
its are an address or a function code. courage long-winded users. even though
The last two d ig its are the data for ad- it is often used that way. The NHRC-t
dress or function . To e nter progra m- has a separate timeout timer for each
mi ng informatio n. yo u must key yo ur port. The timeout timer(s) can he dis-
rad io , enter the e igh t d ig its. then allied by progra mming a 0 length.
linkey. If the co ntroller understands
yo ur seq ue nce , i t w ill respond wi th Conlinued on page 32

DTMF Command Address Data Description / Purpose

I pppp2609 26 09 0

I pppp2702 27 02 E I
I pppp2800 28 00 space I
I pppp2905 29 05 N I
I pppp2A3' 2A 3E 1 I
I pppp2600 26 00 K I
I pppp2C09 2C 09 0 I
I pppp200# 20 OF 0 I
I pppp2'29 2E 29 I I.

I pppp2#OA 2F OA R I
pppp30## 30 FF end of message marker

Table I, Programming the en' ID message "0 £ N IKDOJR.'·

to what was done with V R5 . Enab le
the secondary receiver, and adjust VR I
for reasonable de viation on the en
ahled tran smitters when a sig nal is re
ce ived o n the secondary receiver.

Adjust VR6 (the beep level) to set
the co urtesy tone and C W tone leve l.

V R3 is used to set the receive r au
dio mix level. and may not need to be
adjusted from midpo int.

The controller's programming is
protected from unauthorized ace..ess by
a four-dig it secret passe..ode . The con
tro ller is programmed by ei g ht-d ig it
DT~fF com mands that all beg in with
the four-digi t passcodc. Throughout
thi s manua l. com mands wi ll he sho wn
as pppp~NNN. where tmpp represe nts
the passcode. and ~NNN is the ac tual
com ma nti to the co ntroller.

In o rder to sa ve space in the mic ro
processor memory. the N HRC-t re 
peater controller represents all numbers
in "hexadecimal" notation . Hexadcci
mal, or " he x" for short. is a base- If
num ber fo rmat that allows a n e ig ht-bi t
num ber to be represented in two digi ts.
Hex numbers a rc O. I. 2. 3, 4 . 5. 6. 7. R,
9, A, B. C . D. E. a nti F. Conve rting
decima l (the no rma l hasc- l O nu mbers
that IO-fi ngered humans pre fer) to he x
is simp le. D ivide the deci mal nu m ber
by 16 to get the lin.. t he x d igit ( IO=A.
II =B. 12=C. 13=D. 14=E. 15= F). the
re mainder is the second hex d ig it. For
example, 60 decimal = 3 x 16 + 12 =
3C hex. Any deci mal number from 0 to
255 may he represe nted in o nly two

hex digi ts. Ma ny sc ientific calculato rs
can convert between these two number

sys tems. and the Windows 95 calculator
can. too. if the " scientific" view is se
lcc ted. We provide a World Wide Web
page that can generate a ll the program
ming data for the ~HRC-t co ntro ller
quickly and easily: sec (http://www.
nhrc. net/nhrc-t/nhrc-tprog.html]. A 16
key DT~fF pad has keys 0--9 and A-D.
which map directly to their correspond
ing hex digits. Use the • key for di git E
and the # key for digit F. A lo-kcy
DTMF pall is required to program the
controller; (Nore: All pmgnulIming of the
NHRC-I mllSt be transmitted to the ra
dio attached 10 the primary radio port.t

Progra mmi ng the coni roller

73 Amateur Radio Today · September 1998 31



Build the NHRC-4
continued from fXlge 3 I

The IV Timer sets the maximum du
ra tion between transmissions of the
repeater's 10 mcssugcts) . (NOll' : The
NHRC-.J IIIl1y transmit (11/ IV message
beforethe lima expires ill order 10 amid
transmitting tlu IV message while a
user is trcmwl;uillg .JT he timer va lues
aTC stored <is an eight-hi t va lue whic h
al lows a range of 0 It) :!55. Some of the
timers require high-resolut ion tim ing
of ...hort durations. and others require
lower resolution timing til' longer dura
tion s. Therefore. timers ' values arc
scaled h)' either 1/10. I. or 10 seconds.
depending on the application.

To program a timer value. enter the
four-digit pas-cod e. the timer address.
and the timer value. scaled appropriately.
For example. to program the Hang
Timer for 10 SI,.·c-onds. enter pppp0264.
where pppp is you r secret pusscodc . 02
is the hang timer addrcs... and 64 is the
hexadecimal value for !OO. which would
be 10.0 seconds.

CW me..sages arc p rogrammed hy stor
ing CW character codes into memory ad
dresses. Select the memory address from
the "memory map" table. and select the
CW character code from the "Morse Code
Chrunctcr Encoding." table. For example.
to program the C W ID message with
"DE N I KDO/R ," you wo uld usc the
sequences show n in 'ruble 1.

The CW ID (,.',\11 store a message of up
to 20 charac ters. Do not exceed 20 char
acters . Be sure to include the end-of
message character (FF) at the end of
each message.

Controller features can he enabled
with the use of the configura tion fl ag
bits (see Table 2). These hits are en
coded in a single byte. which is pro
grammed into the controller at address
0 1. Mult iple fl ag bits can he se lected
by adding thei r hex we ights .

For example. to set up a controller
wi th an aud io del ay on each port. and
configu re the digital ou tpu t for fan
contro l. you would ad d 02. ~. and
10 to produce hex 16. which you
would then program into address 0 1
in the controller with this command:
ppppOl3 1. In addition to programming
the flag bits as a group using addres s
01. the controller supports commands
to se t or clear these hits indi vidua lly.
Command 60 is used to clear (zero) a
speci fied config uration bi t. and com
mand 6 1 is used to set (one) a speci
fied configurat ion bit. For example. to
se t ( tum on) bit 3 (to suppress DTM F
muting). enter the followi ng com
mand : pppp6 103. To clear bit 3 and
enable the DT~tF muti ng. enter this
command: pppp6003. Note that the hit
number. not its hex we ight. is used for
commands 60 and n l .

The five di fferent courtesy tones arc
eac h individua lly programmable . and
can be unique for each event, pro
grammed to be the same as othe r
events , or programmed empty to he si
lent. The NHRC-4 wil l play the appro
priate courtesy tones SeX) milliseconds
(1/2 second) after a receiver drops. The
courtesy tones al l consist of four 100
millisecond (1 /1 0 second) segments.
Each segment can be no tone, low tone

(a "boop." about 440 hertz). or high
tone (a "bee p." about 880 hertz) . If al l
four seg ments are program med as no
tone. the cou rtesy tone will he dis
ablcd. Each segme nt is encoded as a
dibit (pair of bits) whe re 00 is no tone.
01 is a heel' . and I I is a boop. The four
segme nts are ordered into a byte.
starting from the LS B. If th is sou nds
confusi ng to you. then use the pro
gramming generator Web page to
change the courtesy tones .

The radio ports can be disabled or
enabled by remote control by setting
the code for the operational mode in
location 00. Program location 00 to 00
to completely disable the system. A
value of 0 1 enables the primal)' repeater,
02 enables alert mode for the secondary
port. 03 enables monitor mode for the
second port. and 0+ enables transm it
mode for the secondary port.

We have fo und that the NHRC-4
controller suited our linking needs.
and we hope you \...'ill find the control
ler project useful. too . we want to
thank our w-ivcs-c-Danie llc , Ruth. and
Sharon- for putting up with us.

Part ia l kits. which include the
printed c ircuit hoard. a programmed
PIC 16FX4 . an ~1 8870 DT,\1F decoder,
and printed assembly and operating
manu als. are avai lable from LIS for $39
plus $5. 50 shipping an d hand ling. As
sembled and tested contro llers arc
avai lable for $ 149 pl us $5 .50 shipping
ami handl ing. Please contact NHRC
Repeater Contro llers. 444 Micol Road.
Pembroke NH 03275: or sec our Web
site atl hup .r/www.nhrc.nct ]. fa

,

,

Radio Bookshop
Pho ne SCJO.!7-l-7.l7 .' or NH ·9!-l-0058. FA,\;
603-9!-1-R6 t J. or ccc order form O il I'a .!! e 6-1 for
ordering information .

Crystal Set Projects
This l60-page t....... l"- ha -, 15 proje~'l s ) OU tor
your j unior op) can build. It doesn' t take a
wel l-ctocked j unk box ItJ toui ld the-e c ryst al
radio ' . You can t>uild ' ern into match boxes.
c igar bo xes. or an}thi llg et-c that's handy.
SOllie even tune the shon wav e band s! Pub
lichcd to~ ' The Xtal Set S\...· ie l ~·. Stan ha\ ing
some fun' 15.

Bit Hex Weight Binary Value Feature

I 0 01 00000001 secondary port is duplex repeater

I 1 02 00000010 audio delay on primary receiver

I 2 04 00000100 audio delay on secondary receiver

I 3 08 00001000 disable DTMF muting

I 4 10 oooroooo digital output is fan control

I 5 20 ooסס0010 reserved

I 6 40 01000ooo reserved

~ 80 10000ooo reserved

Table 2. Configuration flag bits ,
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SPEC I RL EUENTS

Listings are free of charge 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 December issue, we should recewe it by Sep t. 30. Provide
a clear, concise summary of the essential details about your
Special Event.

SITORWB
ARQ/FEC
BAUOOT
PACKET
NAVTEX
FAX 480
AMTOR
WEFAX
SYNOP

ASCII
RTTY

.,---' SSTV
CW

More...

Continued on page 34

7082. Cove re d ta ilgate area
available for all sellers. Talk-in on
146.52 and 449.7251444.725 pi
2A W1 XM rptr, Sponsored by the
MIT Rad io Society and the
Harvard Wireless Club.

MT_ CLEMENS, MI The L'Ansa
Creuse ARC will hos t an event at
L'Anse Creuse High School. Exit
236 off 1-94 onto Eastbound Metro
PkWY. (16 Mile Rd.), left (N) on
Crocker Blvd ., right (E) onto
Ae imold to the last of three school
buildings. Free parking. Swap 'n'
shop, new and used amateu r
radio equipment, antique radios,
electronics, computers, software,
trunk sales (55 per space), ven
dors.Admission $4 in advance, $5
at the door. 8 ft tables $6. Send
SASE to Richard Dzick N8MOU,
Box 1800 72 , Utica Mf 48318
0072. Tef. (8 10) 268-467 ', or E
mail [nBmqu@ao!.com]. VE exams
at 9 a.m. For registration and more
info call Don Olszewski WA81zv.
(8 10) 29 4·1567. Ta lk- in on
147.08(+), 146.52.

@) BayPac

<
~~~~:.::. BP-2 Pad t t 0,,1, $49.95

-... BP-1M MulliMttd~ $69.95
.. IS s.inUt," H__'. ,

'The testuure packet modem ju , t gOl better! Building on the (radi.ion of the Bp· l
Packet Modem. we arc very proud to anl>(lUn~ the Bp·2 and BP·2M 1l1t: RP-2 is
a new and improve-d versionof our famous HP- I . while ee BP·2M expands your
horiwo-' e~eD funhtt with MuluModc: opera lion ~ So. " '''''ther you ha\"~ bttn
waiting to aulOllIaIe your CW, cht:l; koul AMTOR or juS!copy Weather Fu . Now
is the time ror you to j ll"'" in and join in alii"" fun ~ iI
1. 1: • Call Today! 1-S00-SIIAYPAC VI

U!JEnrl1n,c.s K' .~R 22.'n22 (S4l) ~ 74-67"1 1'.... ~74-(.1fJJ ,
-J ~1'lO Vi_Vi'IcIrWrlI: h llp:l,,"",.Ii~

,

SEPT 20

CIRCLE 2 6 9 ON REM)ER SERVICE CARO

Tlqel1ronics.lnc. 400 Dally Ln. P.O. Boll 521 0 Grants Pass, OR 97527

with paid adm ission . Send check
and table reservation to David
LaOOby KBOHAP, RI. 3, Box to,
Warroad MN 56763. Tef. (2 18)
386·1092. Pick up tickets an d
table numbers at the door, If you
arri ve early, please join the
sponsors for a 9 a.m. breakfast at
the Patch Restau rant, Highway
_11 W, Warroad.

CAMBRIDGE, MA A Tailgate
Electron ics , Computer and Am
ateur Radio Flea Market will be
held (rain or shine) Sunday, Sept.
20th , 1998, 9 a.m.- 2 p .m. at
Albany and Main SI., Cambridge,
Massachusett s . Admission $4 .
Free off-street pa rking for 1000
buyers. Fully hand icapped ac
cessible. Tailgate room for 600
seUers. Sellers $1 0 per space at
the gate, $9 in advance-includes
one admission . Setup at 7 a.m.
For space reservations or further
info , call (6 17) 253-3776 . Mail
advance reservations before the
5th to WWSL, P. O. Box 397082
MIT BR, Cambridge MA 02 139-

SEPT 19

WARROAO, UN The Lake of The
Woods Repeater Assn. Inc. will
host a hamfesl at Warroad Area
Comm unity Center, 222 Virginia
Ave . NE, Wa rroad , Minnesota .
Handicapped accessible. Setup is
at 10:30 e.m.: open 10 the public
starting at 1 p.m., with a banquet
and program being presented
starting at 5 p.m. The banquet is
limited to 100 plates; reservations
are suggested. VE exams at 11
a.m., walk·ins OK. Bring original
and photocopy of current license,
photo 10, and a check for the fee
of $6.35 (testing for Novice class
is free). Talk-in on 147.090(+) and
147.00(-). Admission 10 the ham
fest and banquet $1 2; hamfest
only, $5. Seminars and an ARRL
display wilt be fea tured . If
reserved in advance , dealer and
flea market tables are no charge

231- CC, Morgantown WV26505.
Tel. (304) 594-3779.

SEPT 12

BALLSTON SPA, NY The
Saratoga County RA C.E.S. Inc.
will hold its 13th annual Hamfest
on Saturday, Sept. 12th, at the
Saratoga County Fairgrounds in
Ballston Spa, New York, rain or
shine, all under cover. Gates open
at 7 a.m., with the hamlest running
unt i l 3 p .m. Admission is $4
(includes one ta ilgate spot and
free parking). VE exams and a
faxhunt will round out the pro
gram. Reserved tables $5 each,
first come, f irst served . Reser
vations and prepayment welcome
and encouraged. Early setup for
all vendors. For reservat ions and
further info , contact Darlene Lake
N2XOG, 84 Wifton Mobile Park,
Saratoga Springs NY 12866;
(5 18) 587-2384; packet [n2xqg @
wa2um x]; or E-mai l [Jake@
capital.ne t}. Ta lk-in on 146.40/
147.00 and 147.84/.24.

WESTON, WV The West Virginia
State Radio Council will hold its
40th annual Hamlest and ARRL
Convention August 29th at the
Jackson's Mill State Conference
Center in Weston, West Virginia.
Flea market and tailgate spaces
available. For more info contact
[wvsarc @qls.net]; or Patrick Shea
N8M/N. Rt 4 Box 365F; Weston
WV 26452.

CARP, ONTARIO, CANADA The
Ottawa ARC (OARC), Inc., is
p leased to anno unce it s 2nd
Annual Hamfest. The event wiUbe
held Saturday, Sept. 5th, 10 a.m.
1 p .m. on the Carp Agricultura l
Fair Grounds (at Falldown Lane)
in Carp. Take Highway 417 to the
Carp Road ex it , north to the
fairground. Tables are $10 each,
plus admission; tailgate spaces $5
each, plus admission . Genera l
admission is $3. For info contact
Jim Cummings VE3XJ, (6 13)446
1225; E·mail [ fleamarket@oarc.
net]. Take a pe ek a t [http://
oarc.netlfleamarkel} on the Web.
The OARC Hamfest is held at the
Carp Agricultural Fair Grounds at
the same tim e as the Carp
Farmer's Market, so an additional
bonus is that guests can also
enjoy stocking up on farm-fresh
produce, an d crafts from local
artisans.

AUG 29

UNIONTOWN, PA Saturday,
sept. 5th, the Uniontown ARC will
hold its 49th annual Gabfest at lhe
c lub grounds located on Old
Pittsburgh Rd.. just north of the
intersection of Ats. 51 and 119.
Free parking and Iree ta ilgate
space with registration. The event
starts at 8 a .m . Talk- in is on
147.045(+) and 147.255(+). Table
space available . For more info
contact Carl WA3HOK or Joyce
KA3CUT Chuprinko, Rte. 6 Box

SEPT 5
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a UEENS, NY The Hall of Science
ARC Hamfest will be held at the
New York Hall of Science parking
lo t , Flush ing Meadow Corona
Park,47-01 111th SI. , Queens,
New York. Doors open for vendors
to se t up at 7;30 a.m .. buyers
admitted at 9 a.m. Free parking.
Admission by donation , buyers
$5, se llers $10 per space. Talk-in
on 444.200 rptr. pi 136.5 . For
fu rt her info call nights only ,
Stephen Greenbaum WB2KDG,
(7 18) 898-5599; or E-mai l
{WB2KDG@bigfoot.com}.

OCT4

SPRINGFiElD, OH The 1998
Independent Radio Assn. Hamtest
will be hejd at the Clark. County
Fairgrounds, 1/4 mile north of I·
70 Exit 59 on State Route 41.
Hours are 8 a.m.-3 p .m., wi th
vendor setup on Saturday, 6 p.m.
10 p.m ., and Sunday 6 a,m.-8
a.m. Adm ission is $5 for adults ,
children 12 or younger admitted
free. Free parking. The event is
all indoors and handicapped
accessible . Talk-in on 145.45/
144.85. Outdoor sa les are not
permitted. For vendor or general
info . leave a message at (937)
325-3047, or write to Independent
Radio Assn. , PO. Box 523,
Springfield OH 4550 1.

TAMPA, FL The Egypt Temple
ARA will host their 2nd annual
Hamfest and Computer Snow in
the Unit Build ing located at 4050
Dana Sho re s Dr ive , Tampa ,
Florida. There will be 60 lables for
sale at $15 each for the two-day
even t, 18 of which will be against

OCT 10-11

(north) on Van Buren, The Rec
reational Center is on the east
side 1/2 mile north of Main. The
event wi ll be ins ide , and ai r
cond ilioned, with outs ide tail
gating. Genera l admission $5 .
under 12 years old free. Tables
$1 5 (includes chair, table and
admi ss ion for one ; e lectric $5
extra). 125 tables. We sell out by
Sept. 1, so get your table ASAP.
There will be computer dealers in
att en dance with a fu lt line 01
computers, CDs, and software at
rock-bottom prices. For more info
contact Chuck KU4EV. (8 13) 937
2540 or E-m ail at (c fowle r995
@aol.com). Talk-jn on 145.35 and
147.15 rptrs.

SEPT 27

NEW PORT RICHEY, FL The
Suncoast ARC will sponsor the 8th
annual Pasco County Hamfest &
Computer Show, Sunday. Sept.
27th, 9 a.m.-3:30 p.m.. at the New
Port Richey Recreation Center.
Take US 19 to Main SI. in New
Port Richey, east 1.5 mile and left

MILTON-FREEWATER, OR The
W7DP Hamfest will be held at the
Community Building. 505 Ward
St., in Milton·Freewater, Oregon.
Open 8a.m.--4 p.m. Saturday. and
8:00 a.m.-1 0 a.m. SUnday. Setup
6 p.m.--8 p.m. Friday and 7 a.m.
8 a.m. Saturday. Admission $5 per
person with under 16 years old
admitted free. Tables available for
$10 each . Ta lk-in on 147.28(+)
MHz, the Blue Mo untain rpt r.
Contact Denise Hebel KC70RO,
(509) 52 7-041 1; E-mail [dhebe/@
bmi.netj. Mail prepayments with
an SASE to W7Dp, Po. Box 321,
Walla Walla WA 99362.

SEPT 26-27

L AN CASTER, NH The Moose
Swappers Hamlest & Computer
Fleamarket wi ll be held at the
Lancaster Fairgrounds on Route
3 j ust nort h of th e cen te r o f
Lancaster, New Hampshire. Fea
tures include onsite parking, over
200 hookups in the selling area.
and a very large comm erc ial
vendor space at low rates or free.
Miles of tailgating space et ta feet
per ticket. No tickets will be sold
at the gate Friday night. Admission
$9 in advance or $1 0 at the gale.
Sunday at the gate,$5 per person.
Saturday special, 520 per carload
at the gale. Camping space wit h
hookup $50 for both Friday and
Saturday nighls on the grounds .
Gates open at 6 p.m. Friday for
advanced registered ticket holders
only. Saturday the gales open at
5 a.m. There is plenty of parking
and camping space across from
the fa irgrounds for those arriving
Friday without advance tickets, No
waiting in line at the gate before
the gates open . VE e xams will
b e held Saturday and Sunday
morni ngs . Th is hamf est was
organized by Russ N 1YZE at
(603) 922-55 14, E-mail [cusvt@
together.netj, and Bob WA lDPP al
(603) 838-6469, E·mail {howies@
together.net}. Proceeds above
operating costs go to benefit the
United Way.

HAMILTON TW P_, NJ The Ta ll
Cedars of Lebanon picnic grove
on Sawmill Rd., in Hamilton Twp.,
New Jersey, is the location for a
hamfest being sponsored by the
De la ware Val le y Rad io Assn .
Direct ions: 1-95 North 10 1-295
South; exit 60A to 1-195 East; Exit
2 to Yardvi lle: South Broa d SI. to
end. approx 3.7 miles: left at Yield:
next right onto Sawmill Rd.; the
site is 1.1 miles on the right. Open
to buyers at8 a.m. Open to sellers
at 6:30 a.m. AdmiSSion $5. Non
ham spouses and child ren ad
mitted free. Free parking , ARRl
table. Tailgating space $10 , in
cludes one admission. Covered
table space $1 5, includes one
table and one admission, some
electricity. Advance covered space
reservations available. Talk-in on
146.67(-) For more info contact
Hamcomp '98. DVRA, P. O. Box
7024 , West Trenton NJ 08628.
Tel. (609) 882-2240; or punch in
[ www.slac. comlw2zq} on your
computer.

SEPT 26

HORSEHEADS, NY The Amateur
Radio Assn. of the Southern I ler,
Inc. will present its 23rd Annual
Elmira In ternat iona l Hamfest 
Compute rfest on Saturday, Sept.
26th, at the Chemung County
Fairgrounds in Horseheads, New
York. Talk-in wi ll be on 147.96/.36

DAYTO NA BEACH, FL Th e or 444.20 ARAST rptr. There will
ERARA and OBARA clubs have be dea ler d isp la ys of n ew
again joined together to sponsor equipm ent , and a la rge flea
a special day of bargains and fun market area. Breakfast and lunch
at the Embry Riddle Aeronautical will be served on the premises.
University campus, located just Admission is $4 fo r advance
two m ile s from th e heart o f tickets , $5 at the gate. The event
Daytona's shopping center. The will run from 6 a.m.- 3 p.m., with a
XYL and children can shop or vtstt pancake breakfast at 6 a.m. VE
the wore's most famous beach, e xams st a rt at 9 a.m . on the
which is Just 20 minutes away. The grounds; wa tk-Ins accep ted.
hamfesl will be on the Embry- Dea lers please contact Gary at
Riddle Campus, located on Clyde (607) 739-0134 . For ticket in-
Morris Blvd.• just south of Inter- quiries, call Dave at (607) 589-
national Speedway (US 92). Talk- 7495. For more info about VE
in on 147.150(+6 00) sta rting al exams. call John, (607) 565-4020.
8:30 a.m. Admission is $5. For RVs and trailers coming in Sat.
advance tickets send check or a.m. and going out Sat. p.m., no
money order along wilh an SASE charge. Campers in on Friday, $15
10 DBARA-HAMFEST, Po. Box hookup, $10 no hookup. Pay at
9852, Daytona Beach FL 32 120- the gat e Friday. Gat es closed
9852, before Sept. 10th. E-mail midnight Friday to 5 a.m. Sat.
[munseyj @woridnet.att.net}: Web There is plenty of free parking for
page et {http.Jlwww.america.cOm/ hamfest attendees. and the flea
- dbaral}. This is an indoor air- market is free (ham and electronic
condit ioned even t with acres of gea r preferred) . Make checks
paved parking. Handicap parking payable 10 Amateur Radio Assn.
is provided. Paved tailgate area. o f the Southern Tier, Inc.
too. VE exams, all classes. There (ARAST) . Mail with an SASE to
will also be a T-hunl with a $50 Elmira Hamfest. clo Dave Lewis,
cash prize. 465, CR 13, Van Etten NY 14889,
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YORK, PA The Hilltop Trans
milling Society, Keystone VHF
Club, and York Amateur Radio
Club are joining together to spon
sor a hamfest at York County Area
Vocational Technical School, 500
yards off 1-83, Exit 6E. Admission
$5. Ta ilga ting is $3 wi th pa id
admission . Indoor tables (ad 
vance sale) are $15 ea. Free VE
e xams onsite. QR? and ATV
seminars will be featured at this
event. Talk-in is on 146 .97. Take
a peek at the Web site (http;//
www.yorkhamfest.orgj for more
info. E·mail [w3sst@juno.comj, or
wnte 10 Yo'* Hamfest. PO. Box
351, Dover PA 173 15. Tel. (717)
7$4-8 193.

NEWTOWN, CT The Western CT
Hamlest w ill b e he ld at the
Edmond Town Hall, Rt. 6, 9 a.m.
2 p.m. Setup is at7 a.m. Exit 10
on 1·84. Talk-in on 147.1 2/.72 .
New equi pment dealers , flea
market, tailgating . and computers,
will be featured . Ta bles $ 10 ,
ta ilgating $6 (each inc ludes 1
admission) . Adm iss ion is $4 ,
under 12 aormnec free. Con tact
Ken Weith KDtDD. P.O. Box
344 1, Danbury CT 06813·3441 .
Tel. (203) 743·9 18 1.



NAS A '\Iooned An1l'rica . Re ne
makes an aimgfu case thai f'AS A
never landed anyone o n the moon .
Ridiculo us. of OOU~. so may be you
can be the first 10 find fault with
Rent ·s 30 - goll,:has: ' lie sure con
vinced Wayne. 528.

Ph<.,"" ~((}- 274 ·nn "I' Nl)·924 005S, fAX
M13·92 4 · ~ 6J3. or .... "r<!l: r f".m tm l"'g. 64
fo, ordering i"f", n'.th",

Th~ Last Skrptic of Sci~nc~. Rene
blows holes in one cherished scien
lific dogma after a llOl: her. Do you be
lieve there hav.. been tee ages? That
the moon causes Iht Iidt s? That the
iron core of earth caUM'S its magnetic
field? That the lransmutation of d e
menlS isdifficult? Another $28 .....eU spent.

SEPT 27-28

Remember to send a business
size SASE.

WANAQU E, NJ The C lass ic
Rad io Exchange (CX) is a contest
celebrating the older commercial
and home-brew equipment that
was Ihe pride 01our ham shacks
an d bands ju st a few short
decades ago. The object is to
encourage restoration. operation
and enjoyment o f this o lder
equipment. A 'Classic" radio is at
least 10 years old (age figured
from first year of manufacture), but
is not requ ired to participate in the
Classic Exchange. You may use
anything in the contest, although
new gear is a d istinct scoring
liability. The Classic Exchange will
run from 1900 UTC September
27th-Q400 UTe September 28th .
Exchange your name, RST. OTH,
receive r and tran sm itter type
(home-brew send final amp tube
or transistor), and other interesting
co nversa tion . Sugges ted fre
quencies are CW-3.545. 7.045.
14.045, 21.135, 28.180. Novicel
Tech Plus-3.695. 7.120, 21.1 35.
28 .180. Phone-3.880, 7.290 ,
14.280.21.380.28.320.7.045
and 3.545 will probably be the
most popular CX frequencies. For
details regard ing sco ring. etc .,
contact Howard Holden WB2AWO
at (973) 839-6086 after 6 p.m.
Eas lern Time , or (ho lden @
uscom.com]. Send logs. com 
ments, anecdotes. and pictures to
Allan Stephens, 106 Bobolink Dr.,
Richmond KY40475. Include two
stamp SASE for th e next CX
Newsletter and announcement of
next CX. E-mail reports may be
sent to AI N5AIT at [modsteph @
acs .eku.edu]. ttl

HONOLULU, HI The Razorback
Rad io Cl ub , K5H OG. is sp on 
sorin g the 1998 Air Force An
niversary OSO Party and is try ing
to reach as many Ai r Fo rce
veterans and members as they
can. The purpose of this annual
event is to gathe r on the a ir as
many active and former members
of the Air Force as possible fo r a
weekend of fellowship in remem
brance of all those who served .
For ru le s p lease E-ma il
[ k5hog@ aof.com] or [k5xs @
compuserve.com], or write to The
Razorback Radio Club, 604 Julian
Avenue, Honolulu HI 96818 USA.
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VER VIERS, BelGIUM Th e
G.D .V. -G ang de vervters " o f
vervie rs. Belg ium , will again
opera te ON4USA. 11 00 UTC
1700 UTC , Sept. 12~1 3 . The
operat ion will originate from the
Henrt-Ohapetle Cemetery , Bel
gium, and all radio operators are
encouraged to participate. Station
ON4 USA wa s fo rmed in 1988
by Mr. Ch rist ian Keldenich in
gratitude for their treedom, wh ich
was gained more than 50 years
ago. Th e station cont inues 10
operate on a yearly bas is and
manyof the part icipatw,ghams are
bilingual, so language wi ll not be
a major problem. Th is event is
conduct ed to honor the memory
of those wh o gave their li ves
between 1939 and 1945 fo r the
freedom of Europe, and to
celebrate the liberation of the area
a ro und Ve rvie rs , Au be l , W el 
kenraecn. Hombourg and Henri
Chape l le , Sept. 9 - 12 . 1944 .
CW-7.040, 14.040. and 21 .040.
SS6- 14.225. 21.275. and
28.475.

ATLANTIC CITY, NJ Southern
Counties ARA will operate K2BR
Sept. 14th at 10 a.m. (1400 UTC)
Sept. 19th at 11 p.m. (Sept. 20,
0300 UTC) from the Miss America
Pageant in Atlant ic City, Ne w
Jersey. Atlantic C ity is located on
Absecon Is land. IOTA NA111.
Suggested frequencies in MHz for
10, 15 , 20 and 40 meters :
Phone-28.325, 2 1.325, 14.250.
7 .250. CW-28.065, 21.090,
14.090, 7 .090. OSL with a 11 10
SASE to SCARA, P. O. Box 121.
Linwood NJ 0822 1 USA

SEPT 19-20

SEPT 12- 13

SEPT 14-19

THO MSON, Il The Pa lisades
ARC and 90 West OX Assn. will
ope rate W9BPT, Sunday Sept.
6th. 1700l-2100Z, to ce lebrate
Thomson Melon Days. Operation
will be on the lower portion of the
General 40 and 20 meier bands.
For a certificate, send a Sl and a
9" x 12" SASE to Bob Plumley
K91EG , 1123 West Ma in St. ,
Thomson IL 61285 USA.

SEPT6

Radio Club, 226 COBA, University
of NoIre Dame. Notre Dame IN
46556 USA.

PANA MA, THE REP UB LIC OF
PA NAMA The Radio Club de
Panama will celebrate its 27th
Anniversary with an HF Contest.
The contest will be on the 15, 20
and 40 me i er bands, s ing le
op era to r ph one on ly. and wi ll
operate 00:01 UTC-24:00 UTC.
Contacts between all rad io hams.
worldw ide , are va lid . For more
oetaus. E -ma i l [hp 1cd w@
supremepty.com] or [suman @
sup remepty.com]. By packet,
[HP 1B YS @HP 1CD W.PANCT Y.
PAN.CEAM] or [HP 1BSL@
HP1BSL.PANCTY.PA.CA j. Fax
HP1B Y$ a t (507) 260-9020, or
HP IECA at (507) 261-7277. l ogs
must be stamped with a mailing
date not lat er than No v. 30th ,
1998. Send to Radio Club of
Pa nama, Con test , P.O. Box
10745, Panama #4. Republic of
Panama.

UN IONTOWN , PA Th e Union
to'Ml PA ARC (W3P1E) will coeaie
the club station on 147.045-3.95
00:00-03:00 and 147.045- 7 .25
14.3 t2 :00-18:00 to co mmem
orale the 60th Anniversary of the
fo unding o f UA RC. For OSL,
submit SASE for a certificate to
UARC Inc., 4658 Old Pittsburgh
Rd ,Unw nrownPA 15401 USA .

M ORRIS ONVillE , N Y The
CVARC o f Morrisonv ill e . New
York , w ill operat e W2UX C to
com memora te the U S victory
over the British in the Battle of
Platt sburgh. Sept. 11, 1814 ,
during the Wa r of 18 12. Op
eration will be Sept 12th and
13th . 1300l- 1800l on 7.260
MHz and 14.260 MHz. Fo r a
OSl , send an SASE to CVARC,
P.O. Box 3'3, Morrisonville NY
12962 USA.

SEPT 11

AUG 24-SEPT 7

OCT 24-25

SYRACUSE, NY The liverpool
NY Amateur Rep eate r Assn .
Special Event Stat ion,mCM. will
be on the air 10 a.m.- 9 p.m from
lhe Railroad Caboose . rear of the
New York State Fairgrounds. near
the grandstand. listen on 10-80
meters SS6 and CWo For more
info contact Dick Page AC1M. For
an award send a large SASE to
Dick Page AC1M. 2939 Lafayetie
Rd., Lafayette NY 13084 USA.

SEPT 5

NOTR E DAM E, IN Notre Dame
ARC will operate NOW 1600Z
2359Z Sept. 5th. to commemorate
the 1DOth Anniversary of the First
North American Wireless Trans
mission. SSB: 7.250 and 14.250.
CW: 7.035 and 14.035. To obtain
a commemorative OSL, send an
SASE to Notre Dame Amateur

the wall with standing room behind
and aisle space in front. Each
ta b le will have two chairs .
Admission tickets required by all
except children under 10 years of
age. Electricity will be available
but customers must supply their
own cable. Table reservetloosarc
tickets can be obtained from J,F
Strom K9BSL, 233-34th Avenue
North, Sf. Petersburg FL 33704
2241 , Tel. (8 13) 822-9107. No
food or drink allowed except that
b eing so ld by Egypl Temple
members.

EL PASO, TX The ham operators
of West Texas, Mexico, and New
Mexico are banding together to
produce an all new 1998 South
west Inle rnat ionaI HamFiest a
which will be held on the 24th and
25th of Oc tober, Commercia l
setup on Friday afternoon and
evening. Hours are from 8 a.m.-5
p.m. Saturday. and 8 a.m.- 2 p.m.
Sunday. Indoor table space avaa
able at $10 per table (lor both
days) before Oct. tst. or S12 after
Oct. tet. Please try to arrange for
your lable space early. Visit the
Web site at [www. hamfiesta @
dzn,com]for more details. o r mail
inquiries 10 Hamfiesta, P. O. Box
971 072, EI Paso TX 79997- 1072.
Tel. (9 15) 859-5502.

SPECIAL EVENT
STATIONS



VHF to microwave: how
to repair old beam
antennas

VHF and Above Operation

C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92119
(clhough@paCbeH.netJ

Numtwr 36 on YOllr FHdtye~ CIIrd

HaOUE I} BEYO ND

dow n tha t s tor m y e ve n in g .

Nothing was done at the time.

because we determined that no

further damage could be dune a"

lung a" the antennas were rest-
ing firml y o n lop of m y' roof

that Friday e vening. Satu rday
morning wou ld ten the full laic .

I am desc ribing this adventure
W hat started out as a winter in recon str uction to show th e

stormhere ill San D iego tee.nne efforts I we nt throug h i ll all at 

a severe path o f destruction to tempt to he cost-effe ctive in
my arnatcur-rclatcd acuviucs and making the- repairs to the- old

antenna system. High winds as- e- xist ing ante nnas. twisled a s

sociatcd .... ith the storm snapped the-y were. Fir..t. the care fu l job
my antenna guy wires and toppled of removing the pile of amen-
my antenna. That was the start of na.. and cable and gettin g down
all the- fuss tu reconstruct what I" .o l ,USIllCSS,

had hcen my modest antcnna On firs t evaluation. thc two-

systcm for V HF. mctcr and six-mete r hcarn a n-
Evaluat ing the initia l damage Icn nas took thc wo rs t of the

wa-, a little hard. as the ma..t 1.'0 1- storm's fury. Actually. the six

tap-c tbccuusc of'tbc snappcd guy rue ter beam boom stopped thc
win.') could have been prevented e-ntire structu re from becoming
hy Mime- simple main tenance . I a tangled ma ss o f scra p alumi-
had apparently len the cystcm num because the long boom e nd

in the air fortoo long. without pm.. hit the roof and sto pped thc rc-
viding some care ami upgrading main ing antennas from bccom-

or replacer»cm of W(111l pans. i ng an i ntcrtwi ned mess of
Time had madc mc complu- lI1c ta l.

ecru in tilc maintcna rll'e o f my All was no t we ll. as thc top-

antenna systc m. I h:ld not gh l,' l1 pii ng ovc r was done in an 80-

a ny a tt e n t io n to a p rohklll or~somphhighwindgusl. ltjusl

whk h had ht.'en waiting 10 hap- Iwi sted the m ast after the g uy

pe n for some time. III hindsiglll . snapped.

we all slk)uld lake lilll\: to gi\1," our When Ih..: alllennas t:ame to
s)'st..:ms SOll'k.' :ltt ....ntioll. to pre- re,t o n th e end of the six- mcle r

WlI t having 10 fl'place ank'nllas hoom th('1\' Illust have hI,' t' n qui le
in a similar fashion , a shock 10 :111 of the ir hasic stTUC-

T h.... main nrl pril in my fai l- tures. T he gamma llKlId l of the

urI,' was thc g uy wi res r had six-meter heam shaflc red into a

used . T hro ug h tilll e they had numocrnf pieces. as d id s('\ eral

!:ll,' l·om.... weak frum "tre te hing e k m ents of Ihe six- and two~

:m d j ust pl<lin agl' . A sim p le meter ocam amennas. The RG -

hcnd showed that the malcri al 58 coax fl," l,"ding: one anlc nna

had hcmme k ss malleable Ihan parted. hut Ihe RG~8 (RG-1 13)

n.... w m ateria l. Thai sho uld ha\·e coax hl'l d together and was al

hl,'l'n a greal du..: hut i t we nl fu ll stra in hol d ing Ih(' alll.... nna.

unnolil,'cd, A ll th ..: signs wc r.... whic h was 1I11W hent over O il the

obs r ved w ll.... n til.... a nl.... n nas roo f. In a way. il h('cam.... p<l r t of

wer ly ing on top of my roof- Ihe guy sy st .... m when it we nl
after thc "ysle m's k.... y guy wi re tweT.

had hroken in thl.' high wind. Reconstruct ion oflhe sy s tem

At least the mof .... as n· t dam- started w ith c utt ing the RG · H

aged when the sys te m c a mc coax and ge tt ing rid of old
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cables that we re in the way.

The y had been in th e air for
many year" and showed signs o f

age o n the o uter jacket. Most
bolts holding the antennas were

rusted beyond usc and. w hile

some carne off with a lillie o il

and elbow grease, qu ite a few

had to he twis ted o ff until they

broke. First lesson: Spend the ex 

tra cash and usc vtainlev or gal

vanizcd hardware o n your an

rcnna.Tbey will nollllst like com

mon cad-plated nuts and bol ts.
You will thank me when you

have \0 work o n your anten na

in a less hostile env ironme nt.

Removal of the beam amen
nas was ne xt. placi ng w hat was

left o f the two- and 3/4 -mele r

yagi antennas on th e roof. off o f

the mast.
The last main structure 10 be

removed was tho.: six-meterbeam.
The original mast structure was

removed and replaced with a new

mast for the day whc11 thc amen
nas would go hack up , Now the

q uandary was w hether to pur

chase ne w antennas or repai r the

o ld. Taking stock. I determined
that I could purchase ne w alu

minum tubing for the vix- and

two -meie r beam c lements a nd

(ga lvani l.edJ hardware to real

tach thcm fo r about $ 12.

The trick to pull o ff was ho w

10 reconstruct the ga m ma m atch

o f both the two- and six-meie r

fe ed s . The origina l g amma

malch sy stems were constructed

wilh some so rt o f plastic and

IWO M'Clions o f aluminum lub 

ing fo nni ng a capac itor of MJrts
for the feed. See Fij;t, L How 10

re puir th is ga m ma m a tc h I'm

th....se two hands rernaincd to he

solved. Wo ul d it I'll' he tler to

purchase new antenmls or repair

Ihe e xisl ing? I e xa m ined the

coax cable and the answer be
came vel')' clear.

The t:oax cable wa<; years past

du e fo r replacem e n l. I con
finned th is hy tesling the loss of

a 50-foot s....c tion of RG-2 13 lhat

had hecn up for a lo t o f years.

I made a test on a ne w p icce

o f RG -213 and found that the

loss of the o ld piece wa.. about

1.5 dB g reater, co mpared fOOl

for foot. The o ld cable had to be

replaced. Pu rchasing. new cable

would he expensive . I checked

th e lo ss tab les and found that

Belden 9913 migfu be the bes t
frum the cos t-to-low-loss stand 

poi nt. Expensive. hut well wo rth

it.
A t two meters. the lo ss o f

Belden 991 3 wa.. one half thc
10'-' of brand new RG-213 (RG
8 quality coac t. The 9913 specs

at 1.5 dB and till.' 11 3 a t 3 dB at

150 ~IHL. At 450 MH z. th e

Bcldcn 991 3 rea lly sh ines. as its
lo ss is 2.6 d B versus 6 dB for
RO-g types. Th is is a no-braincr

deci s ion-purch ase the Bel de n

99 13. Because the 9l,l 13 is a hard

line type of c oax . mat ing it to

a ga m ma match requires thai

it he brought o ut to term in al

lu gs \0 0011 to th e gam ma matc h

sec tions.
The # 12 solid cond uctor o f

tilc991 3 cable was a slight prob

lcm beca use it has a sp iral

wrappcd intcm al const ruc tion

that provides low loss hut also

allows water to cntcr at the coax

e nd if nor property scaled. I
solved thi .. problem by c rim p

ing o n my holt connectors and

men sea ling the e nd of the open
coax in ne r section with a sma ll

dab (If RTV. l thcn o verwrappcd

th e cen ter sec t ion a nd b ra id

wi th good q ual i ty e lec trica l

ta pe . mak ing m:Ll1Y twists. fl g
ufl,~ -e igh l s . a nd c ros sed-over

lape ~Clions to add additiona l

protel,:lion from the weathe r.

Someone suggesled the I ap

ply a layer o f vanJish o r plaslic

spray 10 cover th e tape. On the
,td vice o f Ke rry N6IZW. we

tri ed somc plastic sprinkler pip...

g lue and ove rcoated th e la pc

wit h the p la s tic ce m ent. ThLs

sccmed to oc hesl. as it rea lly

made what .~ellled to m e to til.:
a hond with the- e-kclrical tarll,:

and Ih.... jadet o f the 9913 wax

eah le. This loo~cd to me 10 tlC
Ihe hcst method o f sea ling Ihe

Be ld en 991 3 . A d d ilio nally.
wh....n I mo unt....d the cable on thc

gam ma rna tl' h I po sitioned the

eab k on to p a nd ran Ihe cri mp
o n connections on down. fann
ing a so rt of drip loop prevenling
m oi sture from easi ly e nle ring

the I,:'o a x cable. Sce F ig. 2 .
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Fig. J , The first a lll'll1l" at
constructing the gamma ma tch
section 11';/" a glass piston ra
pacitor soldered tof/lwll .1".'('

tions ofbrass tubingfor conner

nons to the mounting insulator
and Momma aluminum rod.

adapter cl amp plate so necessary
for securing the round lube of the
boom and mast sectio ns tight ly.

The m uffler-type clam ps are
prohably availab le from some
hardware so urce, hUI I wa.. uu
able to locate them and settled fo r
the muffler shop d amps. The cost
was minimal for the clamps: one
dollar for the two- inch ones, anti
less for smalle r clam ps. Qu ite
reasonable . Lluhcd mine with a
link grease and slipped an SMA
L'OOX protector co ver over the 0011
ends to pro tect them from rusting.
Can ' t have every thing. hut you
can prepare for the futu re.

I hope you haw gotten some
ideas o n antenna reconstruct ion
from my sad talc o f the desrruc

lion that occ urred o n that Friday
c ve mng w he n t h in g s we nt
"bum p in the night:' 73. Chuc k
WB 6IGP. fa

the cera mic high voltage capaci

to r as we ll. J unk boxes be ing
what they are . I don 't believe
you o r I will fi nd a .to pF ca
pacitor. I had to settle on a 50 pF
o nc a n d use it o n the fina l
gamma match ing arm I con
s tructed fo r the six-meter beam.
The to tal cost o f recon struction
fo r the gamma march was 50
cents and about fi ve hours o f
elbow grease .

On. r forgo t: There was that
pint o f gas to trave l to K6 DS' s

QTH to pick up the 50 pF ce
ramie capacitor that I used . I pUI
the 50 pF unit on the antenna.
continued a greate r adj ustment
range over frequency. and then
le ft it on for a final match when
the antenna is up on the mast in

the air.
For all these tests, I have at

tributed the ease with which r
was ublc to make them to m y
MFJ -259 antenna analyzer SWR
meter, Makes the evaluation and

adjustment of antennas in the :!
10 150 Mil l ra nge quite easy.

Well . as yo u suspect. all the
coax cables are cut to length and
cri mp connected in place. over
wrapped. and scaled wi th counce
to rs on the appropriate crds. What

else remains 10 he done? In my
casco it's mo stl y metalwo rk.
making gusset plate s to mount
the boom 10 the two-inch mast
sec tion.

Here COlllCS the hard pun . I
had 10 sett le for le ss than I' d
plan ned. as I cou ld nOI find ga l
vanized two- inch muffle r U-
holts wi th back piales 10 fas ten
securely to the mast. I had to
comprom ise wi th ( untested)

sta ndard muffle r d a mps. T he se
arrived as b lack steel and I am

no t sure ho w they will stand up
(0 the weather.

I manu factured m y moun ting

platc:: s fm m four rnul11erclamps Fig. 4 . Final g allmw lIIarch ca
10 sec ure Ihe heam allle nnas [0 I'acilor COII.I1rIl('/;OI1 /Ising (/ 50
the (wo-im'h main mast. It re- I'f' ceramic hiXh mirage 1"0 

suited in a \ 'cT)' s turdy mOU lll- pacitor ll/tached /0 bm .u /IIb
i n g a rra nge me nt . and was il1g . Near t'/ul J lrag l'd fi)r Ill/I
con~truc tcd out of sc rap a lumi· ami holl atfachmellt ami the
num old panel sec tions that OIlier elld inseTled into the

came oul o f the o ld junk l"I<lX . I original allllllillum gamma
pic ked up the rnu l11er damps at match arm. Arrached with a -I,
a m u ffl e r repa ir ~hop. The y 40 boll lhrough Imlh brass alld
cam e with Ihe round-to -fla t alll lll inum rod.
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con nection to the insulator and
cente r of the co ax attachment
was ftaucned and dri lled 10 ac
cept a #8 stat r uess bolt . The other
end of the capacitor brass e xten
sio n tube was slipped over the
gamma arm and drilled to he se
cured with a 4-U> ..rainless boll
and nut. lltis attached the brass
and al u min um rod fi rmly 10 

gerber, mak ing a good electrical
connection. With max capaci
tance at 37 pf the brass sleeves
were then overtaped and coated
with pla...tic cement. See Fig , 30

Th is worked amazingly wel l.
hut it SOO ll became ev ide nt that
the construction was not sturdy
enough fur the application. Tbe
gtav, pi..ron capacitor and associ
ated rebuilt gamma ann worked
very well and was easy 10 adjust
10 re sonance o n the six-meter
beam. Ho we ver. th is arrange
mcn t was n o t a s g o o d as I
thought because I c racked three
gla ...s pi ... ton capacitors before I
gave up o n the idea.

In actuality e verything worked
we ll. but the glass piston capaci
lor I used was IkJt sturdy enough.
Looking through m y junk box. I
fo und severa l doork no b -type
high voltage cera mi c capaci to rs
III thc :!5 and 100 pF ra nge.
Fbcse a rc the ones that have
for the center connec tion a brass
6 -32 screw mount ing sha ft.

l tried 10 lnscn the capacitors
nuo the brass tubing I used with
the earlier pis ton capaci to rs. and
had to 11 k off the edge s. T hen I
soldered. the capac itor onto the

brass tubing sections and co n
fi nned that w hile the val ue of
capacitance was a lill ie low. thi s
worked qui te well. The hammer
test with a sc rewdriver proved
the assembly to he q ui te rugged
(sec Fi~ . ~ ) .

Because the assembly used a
gam ma capaci to r of 25 pF. the
gamllla matching arm had 10 he
sci at max im um 10 hring [he sec
lion into resonancc at 50 M Hl
fo r a great S\V R o f I : I or quite
ne.lr i t. As Ihc test was made on
the g round. there we re . I am
sure, slray e ffl'C ts showing up
hUI il worked we ll.

Just as wilh the glass pisto n
capaci lor. 37 to 40 p F would be
Ihe id.:al capacitance desired for

COAX D1111'
,."

,/

Now that my mai n expcndt
turc Iva!'> goi ng for ne w Bel de n
991 3 coax 10 repla ce myo id
lossy cable. the idea o f a coup le
o f new S150 beam antennas for
two and xj x meters wou ld he

scrapped and the o ld antennas
re paired . With S12 allocated for
replacement e lemen t parts. the
p ro b le m no w rcmntmn g was
how to repair the gamma march
ing sc heme on the existing ream
antennas.

Loo king through various an
tenna handbook s and other li t
erature . I found a sim ple ru le
s tating that the gam ma cupaci
tor should he abou t 170 pf at
lot ~IHL and then sca led propor
tionally for o ther frequenci es.
Some sim ple math meant that at
double the frequency, the capaci 
tor va lue would he halved (28
MH z = 85 pF, 56 ~tHL =.t2 pF,
making a two-meter capacitor
so mewhere in the 10 pF range ).

I reconstructed my six-meter
g am ma match by sold ering a
37 pF g lass p ist o n ca paci to r
on to s ho rt scc ttous of brass
tubi ng thai fit o ver the pi st on
capaci tor and would tit O\'CT me
o ld aluminum gamma match ad ,
justmcm arm . T he e nd hy the

F ig. 2. Drip lool} allo"';nKrain
to roll off thl' coax eml lermi
Iwtio ll hy hl/l'illg Ih.. 0IWIl erul
sealed alld poin1ing dOlnl so il
lI'iII nOl collect moiSlure .

Fig . J. Basic JllRI gamma
matching d esign typiclIl of
!/I(lst commercial designs using
plastic marching capacitor.



Thcn There Are O u r' Banks

The Japanese :\ Ieltdow"

A prophet should have a
more imnx..-diate medium than
a monthly magaz ine. I guess
I' ll have to pay more anen
tion to the Internet. Anyway,
I' m writing this in late June
as I'm reading about ho w the
Japanese yen IS being sup
ported by us. Well . I don' t
have to go very far ou t on a
limb to predic t that the Japa
nese banking industry IS

heading for a tota l collapse.
And that's going 10 take the
rest of Asia along with it.

The basic prohlem IS

simple. As has happe ned here
in America. the Japanese
banks boug ht each other out.
end ing up wi th a handful of
hu ge banks. In the process
the real estate loans on prop
erty (which was enormously
overvalued) le ft the hanks
with very little in the way of
asse ts . Any demand fo r cash
would co llapse the whole
system.

Worse . o ver a trillion dol
lars o f the bank loans were
made to Ytlkl/:a-owned (the
Japanese version of the Mafia)
and mostly worthless compa
nies. These arc loans wh ich
will never be repai d.

To date. the Japanese gov
ern ment. not having any sol u
tion to the situation, has been
mostl y wringing its hands. No
ancmprs have been made to
eliminate the basic problems.
So any money we or the IM F
throws into the mess is
money lost. If any o f it does
ge t 10 a hank. the Yakll :::lI will
grab it first.

I' ll bet you haven ' t noticed
that the American banking
system has. j ust III the last
few years. conso lidated to
maybe five or six huge banks.
And do you know that they ' re
all foreign-owned'! T hat re
minds me of what I found
when I got involved with the
music indu stry. I di scovered
that Y6% orall record sales in
America were being made by
j ust six music mcgaccrpora
tions. five of which were for
eign-owned . And they we re
making damned sure that no
independent music company

that what you say o r think
about Him will III any way
change His love. Those arc
human problems.

Read. learn. and stop being
sc rewed by people and orga
nizations who want to take
advantage of yo ur ignorance
and gul libility.

Yes. college is necessary if
you ' ve decided you want to
be a teacher or to work for a
large company all yo ur life
- or to work for the govern
ment. But for mos t entrepre
neurs it's a ghastly waste of
time and money.

Emergencies

Yeah. stop bitching about
my being a broken record . I' ll
shut up when you sta rt get
ting hamfest commit tees 10
put me on the program and
you 're busy hu gging me fer
my pan in changing your life .
You can also keep me too
busy wi th interviews on radio
tal k sho ws if yo u te ll 'em
about me .

Coda

A note from Ro bert Jerome
NRPTI of Saginaw. Michi
gan. says that in his recruiting
for the Amateur Radio Erncr
gcncy Service (ARES) he's
getting only Tech licensees
volunteering. The older hams
tell him. "We did it. let some
one else do the public scrvice...

Sigh .
It's lucky I' m not in Robert 's

place. I'd say: Look here , you
fat o ld curmudgeons. name
o ne thing that yo u arc doing
to pay back the public for
the bill ion s of dollars of ra
dio frequencies which you 're
being: perm itted to usc. You
arc no longer providing any
trained operators or tcchni 
crans III case of war. You
haven't for years done any
th ing to advance the state o f
the communications art. You
can' t even fix your own equip
ment when it breaks. much
less design or build any thing .
A few of you still can usc the
Morse Code. which is about
as useful for military or com
mercia l communications today
as a knowledge o f smoke sig
nals. Its only usc tod ay is as
e nte rtainment.

Your Influence

an around-the-....'c rld flight
operating on 20 meters and
slopping at around 26 coun
tries during the summer. and
representing the US as a del 
egate to the International
Telecommuni cations Confer
ence In Ge neva In the fa ll.
These were all exciting, but
didn ' t contr ibute much (0

moving the world ahead 
though many of the things I
learned on the trip formed the
basis for my later infl uence
on the development of Jordan.

Serendipity (the gods? an
ge ls?) will offer you opportu
nities. too. Grab them.

who as the Hudson Division
director was secretly control
lin g the AR RL. He was abet
ted by Bill Eit el W6E I, the
head of Eitel-Mcc'ullough
(the tube manufacturer) and
his lac key Bill Orr W6SAI.

By publishing hund reds of
repeate r and two-meter J-~1

articles in 73, plus starting a
magazine (The Repeater Bul
letin) devoted to repeaters.
publishing one book after an
other on the subject. and or
ganizing repealer confere nces
around the country, we helped
repeaters emerge as the most
active aspect o f the hobby. It I' ve written about th is
was our repeater developments many times. but you' ve just
that made 11 possible for pooh-poobed it. You can
Motorola to launch the cellular make things happe n. A recent
telephone industry. An Bell guest explained bow

It was my success in help- anyone (incl uding you) can
ing to change the world just a cause clouds to reshape them
tad with repea te rs that got me selves. He said to pick a calm
to sec if I could do it again day with a few light clouds
when the first microcomputer and then concentra te on one
was announced In 1975. In

particular cloud. will ing a
addition to starting the first hole to open in it. When the
magazines in thi s new fie ld. I hole docs open you're going
al so organized the first indus- to get a wh iff of a whole new
try standards con ference. I
picked Kansas City for the world of understand ing dawn
conference because it was ing for yo u. You can influ 
equally far for all o f the cum- cnce mauer. And people. And
panics to travel. That's how the future . You are not a pri s
the Kansas C ity Standard for oner in the sla ve gang of life
data storage came about. with God calling all the shots.

Yes, you can help change You ca ll help make yo ur luck.
the world. possibly for the You can also. just by believing
better, I helped with cell it. make your own had luck. If
h I vou arc a negat ive .....-rson. \-'UUp ones, persona computers .I I'~ .I

and in several W'lys with corn- are going to conti nually have
pact d iscs . And I' m just a guy negat ive experiences. You are
up here in New Hampshire. causing them.
I' m a guy who takes advan- I try to reach ou t to those
rage of serendipity instead o f will ing to think in my cditori
ignoring it. nls and books. but I know I'm

It was se rend ipi ty tha t got up against thoroughly m
me to be one o f the founders grained brainwashing from
and the first secretary of your parents. teachers. friends.
American Mensa. Two of the and the media. so even tiny
other fou nders never did any- successes arc a wonder. C an I
thing further and the third get the ball rotting by getting
moved to Switzerland and a few readers to think'? Hop
dropped out. And I did that ing they (you) will . in turn.
even though I wa.. up to here in pass a long my message?
starting 73 Magazine at the Yes. you can influence a
time, as \...e ll as being president cloud . Yes , you can commu-
of the Porsche C luh and deeply nicate with animals and plants.
involved with the Hudson Di- Yes. your cells a re in commu
vision ARRL Convention. nicction with the whole of

The year befo re had been yo ur body. Yes. there IS a
busy for me, with a ham tour God. hut there's no e vide nce
of Scandinavia in the spring. tha t He is a vengeful God . or
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THE DIGITAL PORT

Jack Heller K87NQ
712 Hi ghland Street
Carson City NV 89703
Uheller@sierra.netl

A ll moderns are n ' t cre ated
equal. You may rccalt ihe serial
modem I descri bed in the Feb
ru ary co lumn that worked so
well for RTfY and SSTV-plus
it is so reason ab le to build .
There are others cut there, many
arc similar, and they all function
and arc fun to U~. Th is month I
want to tell you about a modern
that isn' t j ust anothe r plain-Jane
black box, but is a top-drawer
piece of equipme nt rep lete with
he lls and whistles I didn ' t know
existed.

I recei ved the Ti mewave
DSP-599zx with the new DSP
RTfY program and was nearl y

overw he lmed with the claims
m ade in th e acc o m pany ing
manual. A whole new world of
ham di gi tal e lec tronic!'> must
have been stuffed in a very small
box,

T he proper o rder of approac h
for me was first to lea rn what
the DSP-S99 /,x hardware could
do on its own be fore using the
internal modem. T here have
been rev iew s of this un it previ
ously, so I will merely g ive you
a few of my first impressions.

Upo n opening the manua l,
you find a section that explains
how to see it work fo r SSB an d
C W with just a few quick cable

hookups , I did that and deter
mined that the device worked .
Those two modes weren' t what
I was afte r, but the unit defi
nitel y c leaned up signa ls with
out adding ringing noises as my
old standby, the Autek QF- I A,
is prone to do.

The next step was to sec how
this worked in conj unction with
the AEA PK132. The difference
is fantastic . T he hookup was
simple enough, using the infor
mation supplied with manu a ls
from Ttmewave. ICOM for the
IC-735, andAEA for the PK232.

The exc itement began

Tjmewave knows their stuff
when they recommend plugging
external stereo speakers into the
filt ered o utput of the ir uni t. I
have been certain for years that
you and I come equipped with a
marvelous li ..tening system that
we can train to pick out a signal
from a jumble of noises and then
mentally tunc 10 . \\'e can even set
our attention Oil one CW signal
and copy it wi th real d iscipline ,

Howe ve r. that works o nly
somewha t for SSB and we ca n
on ly do this with C W for a few
mi uutes before our minds rebel.
And all this disc ipl ine is to 110

avail w ith RTTY, PACTO R,
SSTV, o r an y other suc h mode
because the ordi nary demodu
lating system can' t train itself to
listen to j ust one set of tones
while rejecting the o thers.

T ha t was true befo re DSP
came (0 rest in the shack . The
difference is so remarkable that
you simply have to be there to
believe it. Since the order of the
day is going to he a discussion
Oil RTfY, I will tell my ex pcri
ences using the DSP-S99zx ill
from of the PK 232.

The PK232 has long been a
sta nda rd of the industry and I
have had this one for most of
thaI era. Since the entry of nsp
into ham radio technology. I had
wondered just how well it would
enhance copy. I had listen ed to
a few signa ls on radios with

Continued on page 40

pa ny will have to close down
until the w ho le infrastruc ture
is up and running aga in. A nd
that could take weeks, months.
o r even yea rs .

Maybe you ' re still in Y2K
deni al. a com fortable area
wh ich is den sely populated
with our man agerial elite.
T hen , how about a lill ie more
homework . Try investing $20
in Yourdon 's Time Bomb
2000 (Prentice-Hall), Ed ex
pl ains why our hospitals, po
lice. water, e lectrici ty, mail.
schools, and ";'0 on are likely
to stop, possibl y for weeks to
months.

So what's the pro blem? It's
thai many computer sys te ms
have been programmed to
read year 00 as 1900 instead
of 2000. We 're talking about
thousands o f mainframe sys
tems, where most o f the
orig inal programmers are re 
tired or dead, the languages
a nd com pi lers they used arc

could survi ve fo r long by
spending about $1(X) million a
year 10 b ribe the music di rec
tors of radio stations to /lot

play independent music .
I al so fo und that 98% o f the

performers o n these major la
bels were never maki ng a
nickel on royalties. This was
confirmed in a Forbes a rti cle,
so this isn 't j us t rhetori c .

We used to have a hunch o f
hanks around this part of New
Hampshire. Now everywhere J
look it's ei ther a Granite Bank
or a Ban k of New Hampshire .

Y2K News

Maybe you read about the
emergency control ce nter in
Cheyenne Mountain testing
their computer system to make
sure it was Y2 K compliant.
They rese t their co mpute rs to
Dece mber 31 , 1999, and
waited for the clock 10 roll
over to January I , 200n, In
stead, every thing j ust shut
down.

T he Russian s have j ust re
cently been made aware of
the Y2K problem. Arter a sur
vey the y ' ve decided there ' s
nothing they really can do
about it. They don' t have the
programmers or the money to
trickle the problem. so they've
opted (0 just wait and see
w hat happens .

One (me. for instance ) won
ders ....'hat's going to happen
when the control sys tems
preventing nuclear missile fir
ing shut down all o ve r their
co untry.

Is it really poss ible that our
majo r co rpora tions. and our
go ve rn me nt, have bee n ignor
ing the problems th at their
comput ers arc going to expe
rience come Jan uary I , 2000?
Is it possible , as Gar)' North
is predicting, that our tele
phone syste m. power compa
nies, a nd most government
operations will sudden ly stop
that Saturday morn ing? Thi s
is so comple te ly beyond be
lief that the natura l reaction is

to pooh-pooh the w hole idea .
To get a better understand

ing of what's involved, visit
[www.garynorth.com] and start
readi ng the posti ngs. There
are some fro m skeptics, but
you ' ll note that these bi rds
don ' t have m uc h in the way
of crede nt ials . W hen you start
read ing the postings fro m the
syste m s analysts an d pro
gram me rs who're in the
tre nches , it's "Oh. my God!"
If I were trying to get the real
impact across I'd make that
about six exclamation points ,
no t o ne . But I' m co nse rva
ti ve , so you do some horne
work and start blowing your
mi nd at what you learn .

The people at my bank say
it's Y2K com plian t. But they
admit that the y are tied in
w ith their whol e banking sys
tem. which isn 't. and that the
whole syste m co uld c ras h as
a result .

Without Ilk mcy, power, g.L<;Q
line, and food del ive ries . tele-
phones, and so on, yo ur com - Continued on JX1!Je 60
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Connect the se rial cable from

the computer to the 599LX «sup
plied ). a cable fro m the speaker

output 10 the had: of the 599LX
(roll your own ). add the radio
to 599zx cable that comes with
the DIN co nnecto r at o ne end to
li t the 5991.'11,. and you are nearly
the re , Con nect 12 VOC a nd

for a T;.;C between it and your
computer. Tbc new 0 5P-RTfY
pmh'Toim does that and the features
arc designed for the serious RTIY

operator.
T his program insta lls easily

into Windo ws 95 r M• Windo ws
98T\1. or Windows NTTM, Instal

lation is intuitive and ta kes care
of itse lf. as we have learned to
expec t from good windows pro
grams. Follow the simp le instruc
tion s and you will he up an d

running in minutes. The doc u
mentatio n is straightforward.

The biggest hel p is within the
o nline help files. You will find
how to edit the macros and create
yo ur own for nearly effortless
communication, Instructions are
included for such thing s as in
se rting the sta tion's call yo u are
about to work. which is sta rted
by pressing (Alt-K] for the pop
up wi ndo w. The n. when yo u
wish to insert the call into text.
you merely use [Ctrl-K] and it
appears. You do the same to in
se rt your own call into the text
with [Ctrl-C] .

It becomes quite natura l a fter
a few times around and leaves
time to think ahead instead of
search the screen for the other
sta tio n's call. I fin d I can cut
down on the repe tit ive chores
and fo c us in st ea d on t he
operator's name and interests.
Keeps my head from hurti ng
needlessly.

The fact is. when you lake full
advantage of the program. you
can ratt le alo ng with intelligible
exchange s more quick ly than if
you had a sel f-correcting link
with PACTO R orA~1TOR. T his
is no t 10 say you will not miss a
fe w characters now and then.
but the re is no del ay in waiting
for the uansmiscions to become

perfect.

Simple hookup

Great software

Now. yo u can take full advan 
tage o f the unit without the need

tween! The seco nd is tha t if the

signal isn't absolutely cl ean. I
could tweak the rece iver lu ning

j ust sfi gbt ty a nd e verythi ng
would cl e ar up a nd the co py
would be as c lose to 100% as
co nd itions wo ul d a llo w. A s
mentioned above. this twea king
cou ld be accompli shed on the
front panel o f the 5990. . And
re member. this was with most
signals at about 5-0,

A third effec t tells the rea l
sto ry, Ham bands j ust do n ' t
sound right to me unles.. I can

hear most of the spectrum up
and do wn from the signal I am
tuning to . T herefore. for a time
I left the speaker connected to
the audio befo re the OSP fi ller
when lis ten! ng to digitalmodes.
T he 599 zx has a speaker o utput
that I p lugged the headpho nes
into (this is the recommended
co n n e c t ion for t h e s ta tio n
speaker. and by the end o f a few
days I grew into that mode). The
difference is dramatic: the signal
is there , the noise is gone.

Of course, when working side

band it is necessary to use the fiI 
tered output or there is no elTect.
Forcreatures such as L'Timewave
buill in a quick bypacs feature:
Toggle the bypass button and the
ti ller is in or out of there in an in
statu. You can have it both ways.

A very convincing advantage
came to light as I was ....'orking
uu OL5AXX wi th RITY. His
signal was quite readable, but he
complained that mine was a bit
ro ugh 10 copy and he pulled it
out by using his OSP. T he story
unfo lded with in a m inute as I
was send ing the last round o f the
050. My amplifier bi t the d us t.
whic h meant th at my signa l
hadn't been nearly wh ere it
should have been. but OSP had
re scued the contact. I sig ned
wi th Ulf sans the amplifie r and
was under the dis tinc t impres
sion he ....'as sti ll copy ing me d ue
to the technology at his end. If
the contact had lasted one more
time around, I would have asked
what DSP unit he used .

may appear o n the moni to r, but
somet imes the re a rc garbage
strings. Then, by fo llowing the
inst ruc tions to tweak the knobs
on the front panel. the copy. as
if by magic. becomes solid ,

T he 599lX has another feature
that make s a huge diffe rence .
A fter demodulating the signal.
you can put it in the remod ulate
mode and the signal is fed to the
PK232 as pure as if the trans
miller were across town.

Several no ve l effects are no
ticcuble. The first o ne is mani
fes ted ar the tuning bars a ll the
PK132: The)' suddenly d isplay
o nly mark and space bars. and
there are no hash bars in be-
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Fig. 1. T1Ii.~ was a portion oj a QSO II s;lIK J)SP~RnY, in which
Ire lrere discus sing the 1fW' of various methods oj handling HITr.
The split screen is O""iOIlS, Timewave gin's an examph' with a
Third ,nTI'CIlIO allow simultaneous monitoring of the lJX-C/usrer.
bur my complller does I IOT have enough: serial ports at this time.
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OSP technology o n d isplay nt

ham stores and wasn ' t overly
impressed .

':-';0 ringing . J us t tunc. adjust!
twe ak. and co py. T hi .. means
that here is a piece o f eq uipment
tha t can make the d igital modes
really come to life whe n a lot o f
the si gnal s I hear are barely
moving the 5-meter.

When tuning RITY throu gh
the P K232, the tuni ng ind icato r
o n the 5l)l)zx is the fi rst area a ll

which 10 focus. When the indi 

cator show s about equal deflcc
tion in both directions, the copy

Enter the DSP-599zx

Photo A . The DSP-599:.,x 11m tI relatively small footprint , ahout 7
112 inches wide . 1 thought at first the st:e of the buttons would
make operation diffkll li , bur there is plenty of room for me to get
10 side-by -side buttons 10 press them sim ultaneo usly . The disp lay
window keep.~ YOtt abreast of the many [unctions and is quite
readable from ucross rite operating table,



Plwlt, B . Hookup is made simple. The DSp·Rrrr software comes
packaged with (/ 9-pin 10 v-pin serial cable and WI interface cable
with the DIN COI1I1I'Cfor wired OIl the DSP -599zx end and instruc
firms TO wire the other end to connect 10 your radio . YOII need (I J2
volt (cable 110( shown] and speaker output cable . The cable 10 the
left is from the speaker OlltP II ( of the 599 10 a set of headphones ,

that struck me right away is a
butto n 10 d id to se nd what I
had typed ahead. and then retur n
automatically when the message

was se nt to receive. And the

se nd-receive transition is im me

d iate . Some Windo ws programs
seem to spend several seconds

during the changeover.

T he re a re a lmo st co un tless
possibilitie s for macros to send
every thi ng from your c a ll 10

plug-in speakers or headphones
10 complete the job. (See Photo
II .) The radio connection is the
only c ha llenge. hUI the 599zx
can be made to work with any

modern transceiver. Ttme wavc

has a tech line and they ha ve
heard just about all the commo n

connection questions.
The program is intuitive and

intended for the serious RITY
aficionado. One o f the features

\

..

automatic CQ.to a brag tape. to
contest e xchanges that you can
modify to suit your needs and
taste .

The rcmodu tarc mode that
wo rks w ith a TNC do c s no t
wo rk wit h the modem. but it is
nOI nece ssa ry ; the demod ula ted
signa l is about as pure as it can
get when it ge ts 10 the program
in the co mputer.

I had at th is po int broke n
myself o f the habit of listening
to the " raw" signals co ming in
from the rad io . The re is a by
pass that allow s for that e xer
c ise, and you will he amazed at
the noise on the band sometimes
wh e n you by pass the 599lX .
Also , I found that if I allowed
the regular spea ker output to run
the stat io n spea ker. the audio
a vail able fo r the 59 9 z .\ wa s
noticeab ly reduced .

Press the bypass button dur
in g ma rg ina l cond itions and
copy will usuall y tum to unread 
able garble or completel y d isap
pear from the mo nitor. Plus. yo u
will notice that if there is a lo t

of interference on frequency. the
s igna l will di sappear into the
depths o f the "hash" when yo u
pre ss the bypass but to n: then .

miraculously. when you toggle
the button o ut of the bypa ss
mode . the signal emerges audibly
and the received ("opy d isplays Oft

the screen. This happens almost
instantly.

D ill' evening. the local atmo
sphe ric noise was exceptio na lly
bad and I found the true va lue
o f luning with the fi ller on and
doing its job. The noise wa s reg
ivtcring an 5 -5 o n the meter a nd
the re were no audible signals.

.But there were sig na ls. All that
was necessary w a s to t un c
s lo wly through the RITY win
do w and signa ls woul d show
themselves. With a lill ie c areful
tweaking . I co pied nearl y every
one o f the m . And they were
weak signals. bel ieve me. With
o ut the noise . I doubt if there
would have bee n any mo vement
o f the Scmete r.

A ll in all. I am totally enam
o red with the DSP-599zx and
the DS P-RTTY so ft wa re . The
DSP-599zx by itse lf helps all
modes. but their modem program
is the sho wstoppcr, As I spoke to

Jo hn Douglas at Timewave. I
menti on ed th e fac t thai they
would ha ve a hard time prying
them o ut o f my fi ngers . T he

Table J . Current W!"b addresses . All of the above were cut and pasted directly from the Web page 10 avoid the meritable errors when
cOI'ying. 1fyou encounter a problem with a European address . the network is often lit [ault. Try again later.
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Current Web Addresses

Source for: Web address (URL)

HF serial modem plans + software http://www.accessone.coml- tmayharVindex.htm

PCFlexnet communications free programs http://dlOtd.afthd.th-darmstadt.da/-flexnetlindex.html

Tom Sailer's info on PCFlexnet http://www.il e.ae.elhz.ctV- sailer/pcfl

SV2AGW free wlnss programs http://www.forthnet.gr/sv2agw/

BayCom - German site http ://www.baycom.de/

Pasokon SSTV programs & hardware http://www.ultranet.coml- sstv/lite.html

Winpack shareware for Windows http://www.ducktes.demon.co.uklhamlwp.htm

Baycom 1.5 and Manual.zjp in English http://www.cs.wvu.edul-acmlgopherISoftwarelbaycoml

Tucson Amateur Packet Radio-where packet started-new
htlp://www.tapr.org

modes on the way

TNC to radio wiring help htlp://prairie.lakes.com/- medcalf1ztxlwire/

ChromaPI X & W95SSTV htlp ://www,siliconpixels.com/

Tlmewave DSP & former AEA prod http://www.timewave.com

VHF packet serial modem kit http://www.ldgelectronics.com
. .



HRM TO HRM

hardwa re sells fo r $369.95 and If yo u have questions o r com-
there is a vers ion that fit s into rnerus about this co lumn, please
the Yacsu SP-5/SP·6 speaker E-mail me a l [jhe lle r@sie rra .
wi th nearly identical feature s net ] and/o r Compo Serve
availab le fo r $349.9 5. T he pro- [72 130, 1352 ). I will g ladly
gram sells for $69 .95 and I un- share what I know or find 1I re-
dc rs ra nd t here are pl an s 10 sourc e for yo u. O n packet. I see
furt her enha nce it with logg ing m y c urre nt PBB S add re ss is
feature s. AI this time. the sc ree n shutting down. If yo ur packe r
acti vity can he di rected to liIes mail comes back o r is not an
o n d is" fo r la te r referenc e . swercd. that is the re ason. 1 am
Timcwave does haw a w eb site. searching for a new address . For
(Sec Table I .) now. 73, Jack KB 7;\"O. fa
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cable [eedt ines acting as air
Il"OlIIId p ick up co i ls for the
magnetic fie ld generated by a
lig lunmg stroke , That danger
stil t exists (w previously de
tailedJ. .\"(1 the suggestions given
here (Ire flot comp letely without
their inherent drawbacks . Ofle

solution lIIay he to enclose the
coils ofcoax j U.H mentioned in
side a magnetically shielde d
metal container that 's properly
bonded TO the s ing le -po int
ground at the outdoor end and
to the single-point ground at the
station end .

Do YO U k no w w h v s tee l
• •

ground rods arc copperplared?
If yo u a nswe red " 10 increa se
conductivity," you' d better read

o n . The base metal . steel. is
more conductlve than the best
'>o il or even sail wa ter. The real
rea son is for corrosion resis

tance . Copper, silver. me rcury
and gold all have high resi stance
to co rrosio n . T ho se metals thai

are ne ver fo und free in nature,
like a luminum and magne sium,
arc easily cc rrod ..xl . Noble met
a ls (l ike copper) become the
cat hode when joined together
wit h lcs... noble metals in the

presence o f an e lectrolyte (ionic
water] . Le ss noble metals he
come the sacrificial anode and
co rrode awa y.

G raphi te (tho ugh not techni
call y a me tal) is even more

noble than silver and certa inly
much nobler than copper. There
fo re , if a graphi te backfill rna

tcrial is used as a ground e n
hancer to surround co pper, the
copper will be sac rificial to the
graphite and will dissolve away

into the ground .
The fo ll o w i ng affe c t the

amount and speed o f corrosion
both above and be low the soil:

m iter. The prese nce o f water,
mixed with co ntaminants, is the
basis of galvanic cerro..ion. Pure
rain wate r is slightly acidic (pl!

5 .5 to 6.0). It pick s up carbon
dioxide as it fulls. whic h creates
ca rbo n ic acid . It can start at
la ck ing some m e tal s , eve n
co p pe r, wi tho u t be in g i n a
j unction . T he ions e tched from
the co pper go into solution in
th e ra in wate r. A s thi s rai n

the exrsnng electrica l util ity
ground rod . Dependingon ground
co nductivity, harmonic and other
c urrents co uld no w. causing a
spark when connected .

Ha vin g VS W R tr oub le or
telephone interference with yo ur
multiband HF vertical? When
yo u have a g ro und -mou n led
muhiband HF vertica l ante nna,
the grou nd radi al s no rm all y
connec t 10 the c oa x c a ble 's
shie ld . Since the equipment e nd
of the coax. line will be at some
random length (which can ap
proach a quarter wave or some
multiple thereof) from the a n
tcnna. RF e ne rg y, using the
coa x's shield as a rad ial. will
show up as high VSWR o n thai
band o r band s. It can he cor
rected hy decoupling the coax
with a "poo r man' s balun ." Even
though a ground-mounted quar
ter-wave vert ical is not a bal
anced anten na (and shou ld n ' t
need a ba lun). the technique
wo rks because the coil a lso acts
as an RF c hoke to RF currents
traveli ng o n the cab le's o utside
shield. RF curre nts o n the inner
surface o f the shie ld are a nec 
essary part of the circui t path.
but not on the o utside surface .
Yo u c a n e as il y fo rm an RF

Your Input Welcome Here

Longevity

After a ground system has bee n
installed. inevi tably it begins to
age. Copper and other metals arc
anackcd by acids while aluminum

is attacked by bases. In addi tion.
other chemicals may l1C present
in the soil which can cause de
c re ase d effec tive ne ss of the
grounding materials .

Mai nte nance testing is imp,rr
tant. While so me g round ' o' s
terns wil l last 30 years . o thers
are not nearly as durable . The
proper way 10 test the effec tive
ness of a grounding system is 10

use an eart h resistance meter,
which will p rovide a " fa ll o f
potentia l" type of rest .

Safely hint: U!\C caution wh en
connecting a g round system to

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714 ·31 08
[dmille r14@juno.com)

Ro ger a nd Ro n Block o r
Polyl'hascr Co rporatio n have
put together a we ll-written se
ries of tips and suggestions 0 11

how we ca n effecti vel y protect
o ur ham radio stations fro m the
e ffects o f a ligtnning strike. The
se ries began in the January 1998
" Ham To Ham" column and Pan
9 fo llows:

Lightning pro tection-c-vvhat
yo ur mo ther ne ver told yo u!

c hoke by making an e ig ht- tum
coil, six inches in diameter. right
in your coax feed line . Gin: it a
try if you' re e xperiencing the
p rob lem m ent ioned . If yo ur
coa x goes up from ground le vel
to .1 firs t or second story level,
the radiated ncar-fi e ld e ne rgy
from the antenna will also g ive
" h ig he r VSwk-Iike" indica
tions . T his can be fi xed by add
ing another coax coil ( in the
same manner as above). b ut this
lime ncar the transmitter. T hi s
"choke" will provide a high im
pedance 10 the captured RF on the
coax's outside shield surface and
re flect it hack. If a decoupltng co il
is present near the antenna feed
(described above ), the RF will
contin ue 10 bou nce bad and
forth until it's either radiated or
lost due lO resistance, with no
effect 011 your measured VSWR.
Additionally, if you don' t elimi
nate the RF riding Oil the o ut
side o f tho coax cable. it can
make the equ ipm ent cabi ne t
hi gh ( hot ) w ith RF vo ltage .
Since the cabinet is connec ted
to the power safe ty ground. if
yo u 're not usi ng the recom 
mended single poi nt groundi ng
technique. the safe ty g round
will carry the RF 10 the tete 
phone company-Installed pro
tecto r. C hances are, the utilit y
safety r ower ground is poor o r
is highly inductive. The RF will
then likely fi re the te lephone
c o mpany ' s protec tor. ca using
interference to your p hone . It
can e ven cross-couple 10 o ther
lines in the same cable run 10 the
cent ra l office.

Providing a good earth ground
for both lightn ing and RF. Inter
con ne c ting the utili ty sa fe ty

----------------- - - - - - - - - - -1 g round into yo ur o vera ll ground
system. usi ng a vingle-poim
ground co nfi guration (as we ' vc
d iscu ssed in previo us in stall 
ments) and installing a low-in
du ctanc e int e rc onn ect pa th
between the single-point and the
e xte rnal ground system w il1 do
a lo t toward e lim inat ing these
RFI problems (in addit ion to
protecting yo u from lightn ing
surge c urre nts).

Moderator s note: In another
sectio n of this series we were
warned about coils in the coax



water d ri ps o n galva nized
tower sccuons. it will cause the
zinc to combine and wash ofT.
T his leaves the bare steel to
ox idize away.

Oxygen .This is the main cor
ros ion accelerator. Rain water
also picks up oxygen as it fall s
thro ugh the atmosphere; water
is an excellent carrie r of oxygen.

Temperature . Generally, the
higher t he temperatu re , the
fasrer the chemical reaction.

Texture ofthe metal(s). Glass
smooth surfaces are less likely
to corrode than rough fini shes.

Hydrogen Sulfide. A gaseous
product o f exhaust emissions,
it combines with rain water,
creating acid rain.

Chlorine .Tap water can have
an acidic effect on underground
materials.

Inert gases , Helium displaces
oxygen and reduces the corrosive
effect.

Alkaline . A lthough some al
kalis tend to increase the rate of
carbon dioxide absorption from
the air (which creates corrosive
carbonate so lutio ns), sli ght
amounts ofalkalinity can reduce
corrosion rates.

Salts,Sodium chloride (found
just abo ut e ve ryw he re) i n
creases the soil conduc t iv ity
and a lso increases the corro
s ion pro ce ss (i n nearly th e
same proportion to its concen
tra tion). O ther na tura lly-oc
c urri ng sa lts or ma n-added
salts will do about the same.
Only sodium carbonate or phos
phate and potassium ferrocya
nide form a protective fil m mat
prevents further corrosion.

Microorganisms. Both bacte
ria and fungi can cause metal to
deteriorate. Some will give off
acids in trapped water, or, when
they die, will decompose into
acids .

There are several types of cor
rosion. Listed below are the com
mon names given fordescriptivc
purposes:

Unifonn Etch. A direct chemi
cal attack from salts, urine and
acids. If allowed to continue, a
polished surface will dull and
then take on a rough or frosted
appearance.

Pitting . liny pinholes from
localized chemica l or galvan ic
attack.

t ntergramdar. Usually gal
vanic, thi s is a selective attack
along the grain boundaries ofan
alloy metal. We refer to this as
"dc-alloying." Typical corrosion
resistant a lloys can break down
when corrosion actually works on
the individual components of the
alloy.

Exfoliation . Found on ex
truded me tals, the corrosion oc
curs just below the metal surface
and causes a blister to form. This
appears where the extruding
dyes have forced the crystal
structure of the metal to change
di rection.

Galvan ic , This is the classic
two-diss im ilar-meral-conncc
tion, with a water e lectro ly te
bridge, and is the most basic of
corrosion problems.

Concentration Cell . As the
amount of oxygen reaching the
electrolyte varies, the rate of
corrosion will vary accordingly.
Highly concentrated areas o f
oxygen will have high levels of
corrosum.

Stress . More corrosion will
occur where high tensile stress
is applied. T his occurs where
metal is bent or where rivets
have been driven in, and in met
a ls that have been cold-worked
(be nt bac k and fort h seve ra l
times). Copper is easily cold
worked and should be annealed
(stress relieved by heating ).
Stress co rrosion appears as a
c rac k running parallel to the
metal's grain.

Fatigue . A nother fo rm o f
stress corrosion where pits arc
defined a long the grain. Addi 
tional stress begi ns to conce n
trate around them and cracking
occurs at the bottom of the pi ts.

Filiform. T hread-like fila
ment corrosion occurring under
painted sur faces where water
and oxygen have penetrated and
form a corrosion concentration
cell.

That 's Roger and Ron 's pre
sentation f or this month . The
"Ham To Ham " column will
continue this series on protect
ing your ham station from the

destructive effects ofa lightning
strike with Par' 10. the final
installment . coming up ne.rr
month .

Making the cut!

From Stephen Reynolds
N0POU: " Used. nonworking
camcorders a rc popping up
more and more at garage sales,
flea markets and even hamfests
these days. Many people simply
replace an inoperative camcorder
with a newer one. rather than pay
the high price of having an older
model fixed . Since most cam
corders come with a carrying
case, battery and battery charger,
even if you'd rather not get in
volved in trying to fix the
camcorder, these accessories
can ofte n be very useful in and
of themsel ves.

'The carrying cases are usu 
ally pretty stu rdy, so a few min
utes modi fying the case for
o ther purpo ses can be well

'CUTHERE/

CUT BRACES OR SEPARATORS

Fig. 1. Dissecting a camcorder
case .

worth the effort. If needed. the
inside of the typical ca mcorder
case can usually he cut away,
leaving the outer shell for stor
age of ham gear for QRP opera·
lio n, Fie ld Day, vacation or
o the r need s. The best method
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Fig. 2, AlIlI/OIllY ofa split boll.

that I' ve fo und is to usc a sharp
util ity kni fc 10 cut just under the
in..ide lip (a .. shown in Fig . I ).
O n some cases, you ' 11also have
to c ut o ut some brace.. or ..c pa

raters. bu t they do nor mally all
come out. The guucd ca..c can
the n be lined with foa m rubber.
and custom separators can be
added as needed 10 accommo
d ate your own particular ham
eq uipment.

"Need an auxiliary battery for
your ham fest HT or perhaps as
a backup to a QRP rig ? Some o f
the o lde r camcorders have fairly
hu s ky rcchurgcub!c batt ery

packs as a part o f their package.
It's ofte n po s..ible to remo ve the

camcorder's bauer)' holder (the
holder that the batte ry clip s
onto) from th e body of t he
camcorder wi thout a great dea l
o f work , Some simp ly snap on to
the bo dy. others arc held in place
wit h several small screws. but a
few may require ....une surgery

in the form o f a sha rp ut ilit y
knife and/o r a fin e -toothed

hacksaw to pan them trom their
hosts~ He vcry careful if yo u
l'llco ull ten:d the lalle r: it may
not h.:' wo rth thc risk o f ~t"ional
inj ury a nd/o r damag e to th e
ho lder it 'iClf. Pnn 'iding that the
batler~' and its c harger are in
good \\ orking o rder (you tried
that first , o f co urse I, you shoukl
now have a comhinatio n that
will sc rve you for Sll lltC timc ."

A "close-in" antenna
for 40

From Bru ce Came r o n
WA-I UZ:\I: " \\' hile the mo st
basic amateur antenna r..' ma ins
the simpk d ipo le, i f you con
struct it .. tr iet ly from 300-ohm
ri bbo n le:l\.1 (as o l"h:n reeo m ·

mended in the books), it prob
ab ly won 't even come close to
mat c h ing your mode rn , 5 0 
ohm-on l y so li d s tat e t rans
ceivers input/ou tput imped
ance. Fo r years, I' ve success
fu ll y ce nte r- fed a 40 -m e te r
dipo le, consis ting of about 64
feet o f wire, with either RG -8
or RG-5~ 50-o hm cable, and
with the fla t-top of the antenna
onl y eight to 10 fee t abo ve the
ground . The lo w overal l he ight
g ives a very h ig h rad iatio n
angle , which ls ideal for c lose
in work or sta tewide nets, The

mismatch is tolerab le (be ing
about 40 o hms instead o f 50 )
and the tun ing is fa ir ly straight
fo rward .

"Carefult uning is a must for
best results, but it doe sn't tak e

all that much effort or eq uip
ment. The easiest way is with

o ne of the newer. se lf-exci ted
RF bridges. coupled with lots of
patie nce . I' ve fou nd the best
wa y is to start wi th 66 feet of
wire. loo ped through egg insu
lators at each e nd. doubled bad
o n itself'. and tempo rarily se
c ured with spli t bolts . Try to
keep both halves of the dipole

as c lose to the same leng th
(symmetric a l) as yo u can, fo r
hest res ults. Yo u shou ld he able
III end up with an SWR o f 1.5
to I o r le s s (t ho ugh yo u 'll

probab ly no tice an SWR change
between wet a nd d ry ground).
~I y pre se nt anten na is sim ply
m ade of s p li t l ip -cord: I ' ve

he ard some peo p le say th at in 
sul ated ,",,'ire is le ss p ro ne to
noise ."

,\toderators noll': If YOlI're

n(lf fmllWa r w;th the split bolts

Ihal BTl/a referJ to in his tip,

.\ ((11' by YOl/r local hardll·tln'

\'lore or dectrical sllpply .{hop
OI/(l .{Iwll' Ih t'lII Ihe dr{/\rillg ill

Fig, 2 . A ,\·/,lillmfl. as III I' I1llllle
iIIIplie.{" i.\' hll.\' ;clI lIy a hrt/s.l·boll .
with a slit ,1011"11 the allier and
a free·.didinx d amp a",l nul on
olle end. The main allfl'11f10 wire,

(llld ilS ItKll,ed·back elld, mXllpy
the space imide the slit, cmd the
f ru·.\'lidillg clallll' piece (l IId /lilt

1I1'l' .I'lIlIgged lip 10 hold Ihl' COIII
hillatioll firmly ;/1 place . If you

/lad 1I /if/Ie lIIore or a lirrle len

wire during YO/lr antenna IIme

Ill' trials. just loose" the nllt on
tlie split bolt and adjust the

length of wire (IS needed, A spli t
{IO{, 011 each wire end call a/so

serve as the l'l'l'II/llllell/ method
of securing the assemhlv once
it has been successfully tuned,
AdditiO/wlll .1 Ihillk that Bruce \
reference 10 insulated wire he
ing tess prone to noise m"y .I'tCIII
from the fa ct that when han'
stranded copper wire is exposed
to the elements, the individual
copper strands tend to partially
self-insulatefrom each other tIS

cOl'per corrosion develops over
t;tIIe.As the anrelllla wire 1II00'es,
due 10 the wind. or expansion
and contraction with tempera
tIIl'e changes, smatt (//1I 01/1Il,\' of

noise voltage lIIay be generated
by the pa rtiallv-insuiated indi
vidualstrands rubbing together.
weamenigm. insulated, stranded
conductors and bare ,m lid wire
don't exhibit this tendencv, Also
keep ill mind that any insulated

til/ tell/ill wirt' will add (/I'P0l"t'/lf
lellxth to the dipole's si-e . so the

exact end-result length lIIay he

somewhat different from what
the formulas and all1emlll book
tahtes sl/OII' en the 1101'11/,,1 "jill'
ished length" ofa dipole for a
particular [rcquency, The fi ll
ished alll ell l/a 's height above
ground (anel surrounding ob

jecrs in the near field} will also

affect the all1enna S naturally
resontlllt [reqnencv, F i nallv,
plain COPI,er wire (n'e" if ("(11 '

cred with plastic insulation Jwill

lelltl 10 .\Ire' lt'll more Ihall col"

per·c'ot/led .I'led a llfell llll lI'i,,' .
.10 some adjl/Hlllem lI';th lillie
alld " 'emlter conditiOlls lIun"be

ne,euoTy (signijiCtlIl1.wg lIIighl
O('e IIr with a hea l"\" wimer icillK,

for i" u allce ).
Murphy ' s Corollary: Every

thing, ex cep t gcHi ng in\() hOi
waler. always takes longer than
e xpecled,

That' s a ll fo r th is month .
Thanks fo r tuning in the " Ham
To Ham" column, and please
keep th is column in mind wh en

yo u have somet hing that you' d
like to contrihute . Some o f the
best infomtati lln that we can ap
p ly to our day-to-day ham rad io

o peration comes from o thers
w ho've e nco u ntered s imi la r
...ituations ... and found workable

so lutio n.... As "Ham To Ham"
concludes its third yea r Oil the
pages of 73 with th is i .... uc ,
many thanks, as a lways, to our

loyal con trib utors. including:

Roger Block , President

Potyl'hascr Corpora tio n
2225 Park Place
P.O. Bo x l)()OO

Minden N V H9423·9()()()

Ihup.z/www.potyphaser.convl

Stephen Rey nolds NOPOU
510 So uth 130t h Street
Omaha NE
68 154

W. Bru ce Cameron WA4 UZM

430 Du rie Court
Tarpon Spri ngs FL
34689-252-1

If you' re mi ssin g any past

colu m ns. yo u c a n pro babl y
fi nd them at 73 's "Hum To
Ham" column ho me page (with

speci a l thank s to Mark Bohn
hoffWB9 UOM ), on the Wo rld
Wi d e We b, at Ihtl p :/Iwww .

rr..ta .comlhth I.
No te : The ideas and suggcs

1inns contributed to this co lum n
by its readers have not necessar
i ly been tested by the column's

modcrcror nor by the staff o f 73.
and th us no g uarantee of opera
tional success is implied . Al
ways use your o wn best jud g

me n t befo re modifyi ng an y
d c\.· trnnic it..' 1ll from thc o rig i
nal eq uip me nt manufadurer ' s

spcc ilications. No responsibility
is im plied b y the moderator or
73 for an)' eq uipment damage
o r ma lfuncl inn re su lting from
informa tio n su p p lied in th is
co lum n.

P lease se llli a ny id ea s tha t
yo u wo u ld like In sec ind uded
in this col u mn 10 thc ;Idd re~s

at top, We wi ll make every at

te mpt to respond to a ll le gili 
mate ide as in a time1), manne r.
but plea se send an y s peci fi c
LJu e st io ns, on an y pa rt ic u lar
tip. tn thc ori ginator o f the idea,
no t 10 th is co lumn's modera
tor nor to 73. fa
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HHMS WITH CLHSS

/'11010 H. Blair Ha rness KBOROM. J7. Tech-plus, Photo

Carole Perry .

of the fun and achievement s he
has had over the years,

Richard Stubbs KC5NSZ is
the c ustomer service manager
for MFJ . He and Martin Ju. the
fo under of ~,t FJ . have made ap
pc:arances to donate eq uipment

at my youth forums for the past
six years , They are extreme ly
supportive of educational efforts
10 encouragec hild ren to gel into
the hobby.It' s always a pleasure
10 buvc their participation. and
o f course the youngsters in the
audience look for ward 10 the

d rawing fo r prize s . T hi.. ye ar
MFJ donated a six-meter rig as
a p riz e. T he happy reci pient s
keep coming hac" to the yo uth
fo rum every year to remini sce
with the audie nce . h's a lot o f fun .

The next young lady is a real
sbo wsto p pe r. E ight -ye ar-old

Photo C. Jonathan Chambers KB@TKD , 16. Photo hy Carole

Perry.

Cryst al has sta rted a ham ra
d io club in her middl e school
and has encouraged her teacher
10 sponsor it.

Eve ry once in awhi le I invite

an adu lt to speak at this forum.
J o h n C rovelli W2G D. from

Bridgewater. New Jersey. gave
a talk on corucsnug and how it
can be a great e xperience fo r
kids. He got interested in ham
radio at age 10 anti since has
become well known as a DXer
and a come..tcr, lie feels that chil
dren can learn so much from this
part o f the bobby that they should
be encouraged 10 participate ill it.

John pointed out that through
conte sting c h ild re n can le arn
about propagation. radio wave
phenomena. and basic electron
ics. He also had a slide presen
ration of impressive highlights

any presentat io n about ham ra

d io thai an ad ult is g iving. Thai
way th e pro ..pe cti ve yo u ng

hams in the audie nce can say.
"Hey, I ca n d o that : '

He 's a member o f the ARRL.
QR P Amateur Radio C luh In

tcmationul. HSTS. New Jer
sey QR P C lub. Interne t QRP
C lub. anti 10-10 Intem auon al.
His fa vorite ham activ ities nrc
HF CW, con testing. OX. rag
c hew ing. anti pub lic ser vice .

John had a wonderfu l s lide
presentation which showed lots

o f fun ac t iv it ies fo r you ng

people .
The second speaker was C rys 

tal Hart KCO AJ E I:! vears old.•
from Bou lder. Colorado d'boto
A ). C rvsta l has been a member

•
of BARe Jr. for one year. This
group is the youth auxi liary cl ub

of the Boulder Amateur Rad io
Club. Ellie and Rip Van Winkle.
who are the " heart a nd so ul" o f
this young adult cl ub . ha ve or

aanized e fforts for the past sev-e

e rat years 10 se nd wonderful .
arti cul ate chi ldren as represcn

tat ives 10 appear at my you th
forum in Dayton. E imers suc h

as the Van Wi nkles are a g ift 10

amateur radio .
Crystal shared with the aud i

e nce (hal she has her Gene ral
license along with 20-wnrd code

credi t towards her Extra ticket .
She had a wonderfu l slide pre 
sen tation whi c h hi ghl tg htcd

many o f her favori te activities

in ham rad io. C rysta l e xp lained
" home-brew" to the newcomers

in the audi ence . She e njoys
bu ilding her o wn eq uipmen t.
We saw slides of a f -pole an
tenna and some o ther eq uipment

she bui ll. so ldered, and debugged
by herself.

Carole Perry WB2MG P
Media Mentors Inc.
P.O. Box 131646
Staten Island NY 10313-0006

1'11010 ,", . Crvstol Hart KCOA.JF,
J2. Rebecca Rich KSOWr, 8

)'('("5 old , and Carole Perry tit

the /l.)lJ8 /Jayro" Ytmrh Forum,
Photo by Dave Rich KG('US.

The Dayton Youth Forum o n
Sat u rday. ~1ay 16 . 199!l at

Hanwention" wa-.. a fun place 10
he this year. 1 am al ways im
pressed with the number otbrtght,
articulate youngs ters aer oss the
coumry who an: involved in ex
cit ing aspects o f hum radio. lt's a
pleasure 10 interview the se young

people during the year and present
them at a national fo rum where

the>' are able to showcase the ir
!.L. il1s anti share thei r emhudasm
with others .

~f y fir st speaker was John
Pituch W 2MBY. who is II years

o ld. from Livingston. New Jer
sey. John has been licen sed
since Au gust. 1997. Hi s dad.
W2~IY. first gO I him inte rested
in the hobby by inviting him 10
collie along to vario us Field Day
anti other public service eve nts.

Jo hn feels it is very im portan t
to have a yo ung ham he pari of
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Amateur Radio Via Satellites

HRMSRTS

last year. the ESA declared their
co n tra ct with A MSAT to be
vo id. They igno red the fact that
th e fli ght requirements ha d
chan ged. The c hanges c aused
serious time and money prob
lem s fo r A MSAT. whic h was
ha rd a t work mechan ic a ll y
strengthening Phase 3D for the
a nticipated roug h ride o f an
Ariane 5 booster. In J anu ary

Photo A. And}' \\'5ACM experi
", elliS with (I Grundig Yclcht
Hoy 400 receiver and Cl fll'O

Jl/etrr HT us ing a 518,w(I ve
!l'lli/' antenn(l fo r RS-/ 2 Mode
"A" satellite operation,

T he purchase of the launch
space on A R503 is considered
by some to he a confl ict of inter

csts for Ananespace. In addi tion
to being the launch provider. they
arc now also a custome r. Origi
nally it was thought that they
would send a dummy sate llite ,
just a dead-weight mass, o n the
fligh t to expedi te the launch
timetable . It is possible thut tbey
may adjust the launch data suffi
cicmly to allow time for repairs
to a communications satellite that
was damaged in [he lab . With a
succe...... ful launch of a function
ing satellite in the place of a
dummy. they could then market
the communications channel o f
the satellite. and become not onl y
a launchcustomer. butal~) a com
muntcations provider and broker.

W he n Phase 3 D was no t
ready for the Ariane 502 launc h

Adversity and opportunity

I n an une x pe c ted t u rn o f
events. Anancspace, the privately
held commerci al company that
provides launchers for ESA. an
nounced that they would cover
the remaining development cost
of Ariane 503 in return for
complete control o f the lower
payload space o n the flight. the
spot Phase 3D would ha ve had.
The $3 5 to $ 40 mill ion tha t
Ananespacc brings to the ESA
program board is far more than
A.\1SAT groups arourxi the world
can match. Cash talks .

Last month we asked a hard
question: Docs Phase 3D have a
ride '! Since the n it has been
learned that the answer is NO.
AM SArs newest sa telli te will
not be launched on the third lest
night (AR503) of the Ariane 5
rocket. On June 15th. Phase 3D
Project Leader and AMSAT-DL
President Karl Meinzer DJ4ZC
was informed by the European
Space Agency (ES A) program
hoard that Phase 3D would not he

included on the manifest for the
Ariane 503.

Andy MacAllister W5ACM
14714 Knights Way Drive
Houston TX 77083

Rebecca Rich KB0VVT is a n The next speake r was anothe r
Ex tra class license holder from yo ungster from BARC Jr.• Blair
Missouri who comes from a ham Harness KBORO~1. Blair (Photo
family. W hen her dad. David R) is I7 years old and ha s a
KG0US. designed a computer Tech-plus license. He has been
program for her mom Barbara wit h thc g roup fo r fo ur years,
KGOUT. Rebecca started to play d uring whic h lime he has held
with it. She found she co uld an- offi ce as vice pre siden t. sccre
swer many o f the questions. At tury, and trea surer. Bl ai r has
the age o f six. Rebecca earned been the Fie ld Day c hai rman
her Technician license and tol d fo r BA RC Jr. for the past three
he r parents she enjoyed it so years . He had a wonderfu l
much she wanted to go higher. slide pre sentation of BARC Jr.
After she got her Advanced li- at various Fie ld Day ac tiv ities.
censc. the pressure was o n for He stressed how important the
the who le family to study for ro le o f Elmcrs is for a club of
their Ex tras. yo ung peo ple. They tru ly ap-

Th e y a ll took th e te st i n prcciate the tremendous efforts
March. 1997. and a ll o f them of these inst ructors and Elmcrs
passed. Rebecca is currently the a t events li ke Fie ld Day. where
youngest Exuaclass in the United there is so much to do .
States. Mom gave a follo w-up After Blair spo ke. I had the

presentation to Rebecca's talk at E imers who had accompanied
the forum. Sheourltned the study the BARC Jr. spea kers to Day-
g uides they follo wed. allotting ton stand up for deserved rec-
times for code practice and sec- ogniuon. Never underestimate
tio ns of the theory, Both parents the importance of strong ad ult
stre ssed thai when working with sup port when worki ng wi th
children. n's impo rta nt to limit children.
the study time. make sure they T his was the ye ar of great
can read and understand the te st con tributions to the you th fu-
words. and most im po rtantl y. rum fro m the state o f Colo-
that they ha ve fun ! rad o . Bill Ne sbi tt KG0 Z1
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bro ug h t th e mo st wo nderf ul
group of presenters from Grand
Junct ion. Colorado. They bckog
toARFY-Amateur Radi o For
Youth . Thi s began as a gro up
o f a d u lts w ho encourage d
yo ungsters to get inv ol ved in
the hobby, hu t quickly turned
in to a 16-membe r club fo r

yo ung ad ults who look to the
" gee zers." as they c a ll them .
for advice.

The very articulate Andrew
Be KJOJZ is 14 ye ars old. and
is the president of ARPY. An
d rew talked abo ut the club's ac
ti vities, including having a web
s i te (h ll p:/Iwww.me sa . L.l2.
co. us J mgmlarfy/].

Jonathan Chambers KBOTKD.
age 16 (Photo C ). desc ribed and
showed slides of ARFY' s DX
pcditions to two US isla nd s,
OOIR Skipper ' s Is la nd a nd

Watson Island 002R. bo th in
the Colorado River. Both e vents

e xposed the kids to HF operat 
ing and gave them the excite
ment and experience of working
hu ge pileups.

Deni s Ca m phe ll AA0YX
also came a long from ARFY 10

desc ribe so me of the terrifi c

e xperie nces the young peo ple
arc hav ing in th is g roup. To
ed ucate mo re kids about ham
radio . the ARFY kid s pu t o n a
series of classes at "S uper Sat
urday." held at a local middle
school. The kids put up a por
table 50-foot tower in front of
the sc hoo l and let o the r k ids
get on a nd talk to people all
over the co untry.

At the end of the forum I had
m y fr iend Bo b G rove from
Monitor ing Times m a gaz ine
draw for the winner of an ICOM
dual-band radi o . ICO M is usu
ally represented at my forums
by Chris Lougee. \\ ho has been
supportive o f Illy efforts with
children in ham radio for many

ye a rs. ~Iy tha nks 10 all the
ma nufac turer s who hel p add
that extra touch of excitement to
the youth forum each year hy

putting radios into the hands o f
yo ung ad ults.

Be sure to be o n the lookout
for young people who wou ld
enjoy bei ng presenters at Day
Io n next year. Have them get in
touch with me at the addre ss at
the to p o f my c o lum n o r a t
Iwb2mgp@ix.nctwm.com ]. fa
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Continued on page 5 0

Photo D. The M·Squan'tJ 70 em
"Eggbeater " antenna provided
rea sonable sotelluc reception and
IH l .l" e{j !>Hy mounted to n spare

stepladder:

watts o ut on two meters and 70
em . It also has b uilt-in pream

plifiers. This time a good dipole
was strung up for 10 meters. An

old Ringo Ranger was used fo r
two me ters and an xf -Squared
70 em " Eg g bea te r" a nte n na
(Model EB-432 ) was mo unted

on a stepladder with thc optional
re flector kit (Mode l RK -70).

T he r ig . m ic ro pho ne a nd
Whiteroo k Prod ucts Company
kcycr paddle (Mode l M K:44 )

all fit in a large briefcase wit h

roo m for satelli te predictio n list 
ings and o ther it ems . T he rig

performed fla wlessly. T he e xtra

po we r o n the up lin k and the
builr-m. Jow-noi se preamplifiers

o verc ame the d e ficiencie s of
the omni anten nas. and many

Fun stuff

It's not always co nvenie nt to
ta ke a full-sized hamsc r Earth
sta ti on along on ca mping trips,
vacations. or j us t on the mad for
so me mobile fun . T he radio s.
a....oc ia red powe r source. and
norma l s..atcllitc antennas are j u..t
100 large and heavy. A hig h-e nd
home station may ha ve two or

three rad ios fo r HE VHF and
UHF. Powe r ampli fi e rs, pream

p lifi ers and a large DC supp ly
Illay also be present. f or an ten
nas, the statio n mi ght incl ude
d ipoles, verti ca ls or beams for
IIr. and all array of high-g ain.
ci rc ul arly -po la rized yagi s o n
azi muth/elevation rotators fo r
V HF a nd UHF. Getti ng this
much equipment in a car is hard.
Ge ll ing it a ll o perat ional for
1II0hiJe work yie lds cover pic

lures for ham radio magazines.
The re are alternative s. For

ca mping. where power is at a
premium. HTs and o the r simi
larly-si zed radios ca n provide a
means to get signals up to and
down from low-Earth-orbit sa l
cllites. O n a recent Boy Scout
camping trip I tried RS- I2 Mode
1\ opera tion (two me te rs up and
10 meters down) with a minimal
po rtable station. On the up link a
two-mete r H1' was em ployed
wit h a 5/8-wave whip. T he one
walt FM radio was keyed on and
o rr with a standard key. I had
successfully tested this HT for
C W chirp. II had a re lativel y
clean signa l (many HTs do not) .
On the downlink. I usc a Grundig
Yacht Boy 400 general-cove r
age rece iver. I could hear my
sig na l through the transponder.
but the system wa s not suffic ient
for good co ntacts. While the up-
li n k was adeq uate whe n th e
transponder was lightly loaded .
the d o wn link reception wa s
poor. The short b uil l-in whip
antenna o n the Grundig was not
u p to the job. A good d ipo le
strung in the trees wo uld have
made quite a d ifference .

During a fishing tri p to ccn-
tral Te xas I aga in used om ni Ph oto E . A close-lip of the M ·
antennas, b u t too k a long the Squared 70cm " Egg beater" an-
new Yaesu Ff-8-H sate lli te ra- ten"" (Model EB-4}] ) with the
d io. This rig has 100 wa lls out optional reflector kit (Model
o n HF and six meters. and 50 RK-70).
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Is to co mple te any last-minu te
i....ucs in the sate lli te systems.
T hey will al so provide tra ve l.
lab and storage insurance for the
sate lli te. Phase 3D will then go
through vibration and vacuum
te sting . followed by possib le
sh ipment to G ermany. T he
AMSAT Phase 3D lab in Or

lando, Florida. canno t be kept
o pen indefinite ly- the build ing
itself is scheduled for replacc mcm
next year. While in Germany, the
satellite can bechec ked and main
tained in anticipation of a launch
either next year or the year after.
In the meantime, other launc h
ers from other countries will he
in vestigated as possib le rides to
o rbit sho uld the ESA fail to o ller
an alternative.

Photo H. AI/dy W5ACM and Mike WA5TWT tryout the YaeslI FT
847 for portable satellite contacts while aut on a fi shing trip in
central Texas,

A MSAT accepted cance llation
o f thei r launch contract with the
ESA. provided that ESA would
carry Phase: 3 D as a backup on
AR503 if no payi ng c ustomer
could he identified . In the event
that a paying customer could he
fou nd for AR503. th e ESA
agreed to usc: best e fforts to pro
vide a ride fur Phase 3D o n an
other flight. When Arianespace
bo ug h t t he spo t o n A R503.
Atl. ISAT was left o ut , and now

is loo king to the ESA to provide
a future lau nc h o ppo rtun ity.

T he A MS AT organizatio ns
involve d with the d esign and

construction o f Phase 3D arc in
agreeme nt for so me near-term
plans for the now-grounded sat
elli te . The fi rst order of busincsv

Photo C. A close- lip of tile YaeslI FT-8.J71JOrtable station with rile
FP-/ 030A powe r supply and a Whirerook Products Company
keyer paddle (Model MK-.J.J ).
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NEW PRODUCTS

Your new product release could be here.
Send it!

(With a photo. of coursel)

It's Here!

Ever since Hamtro nic s annou nced its new line o f VHF FM
exc iter and receivers using new lo w-noise frequency ..ynthcsis
technology. cu..tomers ha ve demanded to kno w when they'd be
available for the UHF bands. The wail Is o ver.

T he new T304 e xciter and R304 rccelver provide high-qual
ity :-JBFM and FS K operation for UHF ham bands in the ~20-

450 M H1, range and for adj acent bands from .lon-nO MHz.
Features incl ude d ip switch frequency setectlon . low phase noi se
synthesi zer fo r applications. ;LOd more.

T he T304 exc iter uses di rect F~I modulation. which allows
FS K transmission o f data up to 9600 baud . Power o utput is 2- 3
\V and is rated fo r commuou.. duty in demanding appl ications,
such as repeater service . The R3~ recei ver has the sa me fine
sensitivity, select ivity. and sq uelch as o ther Hamrronics receiv
ers. and modules arc designed to he easy to align and repair.

Need mo re ? They ' re both ava ilab le ei ther in kit form or fac
tory-wired and tested-the n o1 for S 149/$ 189 . the R301 $ 179/
$209 respectively.

For mo re information. check the Harmronics Web site at lhttp:1
/www.hamuc nlcs.com ]. whic h incl udes all the Hamrronics gear;
o r for a printed catalog, write to Hamtronlcs. Inc 65-0 Mou l
Ro ad. Hilto n NY 14468-9535 . You can also call ( 16) 392-9430 ;
FAX (7 16) 39 2-94 20 ; or E-mail fj v@hamtronics ., o m ). And let
'em know you saw it in 73 !

PacTerm 98
Kamronic.. and C reative Services Software have teamed up

to produce a ne w 3 2-b it Wi ndows terminal program for the
Kantront cs TNC. PacTem1 98 requires Window s 95- , Windows
98". or Wi ndow s NT@with eight meg of RAM and six mega

bytes of Ircc hard dri ....c space. The program supports Com]
through C01ll35 and has point -and-click com mands fo r the VHF
and HF modes that the Kantronics TNCs support.

From C \\' to HF packet. it 's now e ven more fun to usc the
d igital modes o f amateur radio . Capabilities include: G-TOR
monitoring : stream se lectio n with a clic k o f the mouse; te xt and
binary file transfers; use r-defined co lo rs and fonts for receivcd.
transmitted. and command text; mini -logging program; support
for CD-RO:-Ol-hased Callbooks-c-and lob more :

The suggested re tail price o f the PacTenn 98 is $69.95 . You
ca n chec k the Web sites at [htt p:/ /www.kantronics.com] and
[http://www.cs.. incorp.com ] for further detai ls and purchasing
information .

New Title!

The ARRL e xperts have put together the de finit ive compila
tion o f ad vice and information o n every type o f interference .
from automoti ve 10 lamps to VCRs 10 stereos 10 your station
receiver-e-well. if it can be affected by interference . you' Il find
practical so lutio ns in Tile ARRL RFI Book.

The previou s ARRL interference book. Radio Frequency In
terference , //0 \1' to Find It lind Fix It. has been thoroughly rc
written for the most up-to-date answers about problems. cures.
and RA regulatio ns. and the supplie rs list and hibliogruphy have
been extensively updated.

Order ARRL #6834 from ARRL, 225 Main Street. Newington
CT 06111 . or see your dealer.

The MFJ-414 will abo store up
to 16 FCC exams; you can gcn
crate actual FCC e xa ms and
download them 10 the MFJ-4 14
to test future hams and upgrades.

It's a full -featured me mory

keycr, too. with I()(K)-chara' ter
memory semi/auto mode s. lam
bic A'B. reverse paddle. change
speed and tone-on-the-fly.

Yo u can use the powerful
built- in speake r or e xternal
speake r o r headphone s. The
MFJ-414 includes a serial port
cable and open-end patch cable.
and. as always. 11Fl's famous
No Matter WharT" o ne -yea r

limited wa rra nty.
To o rder o r for inform ation

abo ut yo ur nearest dealer. ca ll
(SOO) 64 7- 1800; FAX (601)
3 23-655 1; E-mail [m l]@ mfj
enterprise...com]: o r c heck out
dealer and o rderi ng informa
tion o n the Web site at [h llp:/I

www.mflcruerprises.coml .

OK. so irs not reall y Egyp
tian funerary all. but it ;s go ld 
plated. and it looks like it might

Eimers, Take Note l

The ne w MFJ -41 4 tuto r is
" the Cadi llac o f Morse code
trainers: ' de signed fo r pro fcs
stonal classroom use. II's ideal
fo r VE e xaminers. ham radio
dasses. clubs. EImers ... well.
everyone who want s the best
Morse code tutor availa blc.

Feat ures inc lude a n LC D
readout and primer port. whic h
is useful fur priming o ut cor
rect answers so that students
can check w py afte r a code
practice session. If a stude nt is
havi ng trouble with certai n
charac ters. yo u can build and
save three custom sets ( 16 char
acters each) for extra practice.

" You Can 't Escape the Curse of t he Mummy's
Ho und, Professor!"

,------------, have been found in some ancient

tomb ... oh, all right-s-you guys
arc so suuly somettmcs:

What it really is. is the RFX
90 I0- 1A. an example o f one o f
the new :-OIMC X con necto rs
fro m RF Co nnectors. designed
fo r use in applications where
space constraints mean mini
mal sizes of RG 178fU cable
connecto rs . Straight and right
an gle styles arc available in
PCB. crimp plug and jack con
figu rat ions. and made ofbrass
with nickel or gotd-pluted bod
ie s. go ld-pla ted contac ts and
Teflon'>' in..ulation. Sec your
RF Connectors d istributor. or
fo r addi tional info rmation call
(800 ) 233- 1728.
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7182 Rasmussen Ave. · Visalia. CA 93291

Where engineering and quality come first!

e Our LM-470D Is now redesigned

to ho ld 15 It. ot ontennoe at 70 mph!

e Iri-Ex builds the finest in crank-up,

free-stand ing or guyed towers.

• All towers a re c omplete with

rig id c onc rete base mount ,

New in this third edition book are world fre
quency maps to help you tune into a speci fic
country, anywhere in the world. The new quick
country guide will help you tu ne in almost any
time of the day or night. $ 19.95

A true corn ucopia of technical information
for ham radio. Not only will you find the
theoretical aspects. you will find real practical
information presented in a no nonsense form.
Equipment & Log Sheets. Charts. Tables
showing: worldwide callsigns. .....orld times.
shortwave listeni ng frequencies. coax losses.
crcss details. conversions. construction
plans, emergency infor mation, etc.

133 pages. $ 14.95

Send check or money order plus $3.50 shipping & handling 10:

Omega Sales
P.O. Ilox 376

Jaffrey, NH 03452

A perfect travelling companion. The Mapbook
f7.' Rtpratl'r . I . f h ndrcd h ~-~. f

' ''~·.1 )'lapBoo>k '" contains ocauons o u s upon uncrecs o
Ie _ = open repeaters throughout the U.S.. Canada and

J~ . ",_no Mcxico. l bcsedetailed maps show all highways
:lt~ I:::"" ,..,..., and major cities in each stale. If you travel
~ 1"lJl ~~::~ ~ a~ywhere in the. United Stutes. this Mapbook
~ l!" I i .<;,.,iii,,_ _' will be (he best mvestmer uyou ever made!
~<~, $9.95
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Photo F. The mobile A-O-27 station at W5ACM includes WI

Alinco DJ -5HOT HT \\'ill1 dual-band Mirage 8 D-35 amplifier and
Larsen dual -hand mobile II'hip (Model NMO 1170 B) .

Century Club Award (VUCC) has
found an attentive audience on the
amateur satellites.

T he sate lli te vers ion of the
a ward is give n for confirmed
co ntac ts with stations in 100 dif
ferent Maidenhead (two degrees
by o ne degree) grid locators. All
con fir med c o n tacts m us t be
made after January 1, 1983. F ull
d e ta ils can he fo u nd via the
Internet at the Universal Re
source Locator (URL): [h ttp://
www.arrl.org/awardvvucc/jThe
site describes the awards and the
rules, and provide s app lication
forms for printi ng and mailing.

Many of the po rtable/mohile
A-D-17 enthus iasts ha ve taken

the time to go o ut to rare grids
and make them available during
satell i te passes . This activi ty
has also bee n no ted o n Fuj i

DSCAR· 20 and 29 . Alt hough
th e eq uipmen t (S SB and CW
gear) is some times more bulky,
ex pe ns ive and complex than
d ual-band FM rigs for A -D-27
work , the re have bee n a few
operators taking it on the road .
Li sten for them. or better yet.
plan your own portable operation
for yo ur next vacation. camping
exped ition, or road trip.

Be sure to park the vehicle. if
you are mobile, prior to making
satel lite contacts. It 's had enough
avoiding those fo lks with cell u
la r phone s g lued to their ears
whi le they try to d rive . fa

vucc

as the Maha MH-A201, but it
was probably made in the same
factory in Taiwan. A fe w we re
lef t. and I got one.

My mobile A -G-27 statio n
consis ted ofan Alineo DJ-SROT

HT, the new M irage amplifier
and a Larsen d ual-hand mobile
wh ip a nten na (Mo de l NM O
2170 B). Duri ng spare time on
the Monday after HAMCOM I
gave it a try. On the first pass a
fe w brief contac ts we re made,

but they were not easy. D uring
the seco nd satellite pass I tried
moving the antenna around fo r

bes t sig na l re c e p ti o n . Th is
worked m uch bette r. Signa l lev
cis were up and the fade s noted

on the fi r st pa s s co u ld be
avoided simply by adj ust ing the
antenna's orie nta tion. It was a
101 like operation with the Ar
row beam. but with less gain . A
few Eggbeaters on the car migh t

he a good experiment for next
time .

Con tac ts on the lo w-Ea rt h

orb it sate lli tes have changed
over the years. T hey are sti ll
somewhat brief, hut grid squares

are second only in importance
to callsigns. Some stations don ' t
e ven bo the r wi th states and ci t
ie s for the e xchange, j ust grids.
Interest in the American Radio
Relay League (ARRL) VHF/UHF

Ph oto G. Gary KD5DAY holds a dual-band Arrow beam while
Keith W5lU gets ready for an A-O-27 pass a t HAMCOM (/CTOSS

the street from Texas Stadium. in Arlington .

sem inar a t t he Arli ng ton
HAMCO~l between Dallas and
Fort Worth TX .

The Arrow beam 's gain and
easy maneuve rability really
hel ped bo th the u pl i nk and
downlink signa ls. The gain on
70 er nis greater than that on two
me ters. a nd the beam wid th of

the 70 ern portion is narrowe r.
When signa ls are best for 70 c m
reception. they will he excellent
for the two-me ter up link .

After Keith ' s demonstration I
was once aga in excited about
mo hi le an d po rtable A -G- 17
contacts. Some o f the d istrib u
tors at HAMCOM had Mah a
M H-A 201 du al -han d powe r
amplifiers on sa le. The literature
stated tha t they would allow fu ll

duple x operat ion. so that I could
tra nsm it on two meters whi le
rece iving o n 70 em with my
du al-band FM HT. Po we r out 
put on two me ters wa s listed
as 45 walls for th ree watts in 
p ut. I was fi na lly re ady to buy,
h ut they were a ll so ld ou t. I
the n lea rned that the Mi rag e
HD-35 du a l-ban d a mp lifie r
was not on ly the same price ,
speci ficat io ns, and appearance

A GREAT gift idea for yourself, your ham
friend(s), or your child's school library

is a subscription to 73 Magazine ... only $24.971
Caf/800-274·7373 or write to 70 Route 202 North,

Peterborough NH 03458

HRMS RTS
connnuedjrom pn[}e 4 7

contacts we re made during the
fo ur-day trip.

Reception o n the Eggbeater
was some times difficult while
chasing the 70 em downlink sig
nals from Fuji-OSCAR,\' 10 and
29. hut was reasonable fo r most
o f the passes from AMRA/J
OSCAR-27. For hom e usc. th is
ante nna might work better when
placed in a high. d ear spot. T he
stepladder o nly got the an tenna
about eight fee t above the porch.
w h ile the tw o -me ter Ri ngo
Ranger was mounted above the
chi mney. We also caught a lot
of fish .

In early J une I had an oppor
t un ity to watc h Ke ith Pusho

W5 IU. AMSAT Vice Pre sident
o f O perations, make a number
o f good co ntacts via A-O-27,
using on ly a five- watt. dual
hand HT and an Arrow dual
band hand -held beam. A -D·27
pro vi des a s i ng le -c ha nnel.
Mode J (two meters up and 70
em down ) FM transponder that
is active for daylight passes o ver
North America. Ke ith's demon
stration was part of the sate llite
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Photo A . italians lire Im mel of
the accomplishments {if Gugli
elmo Marconi and hare erected
many 1II01I/ll 1II'lI/s to him. T11i.~

one is in the Duomo Cathedral
in Florence.

':-:-"~--_.
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Marco ni simply igno red the
critics . By 19 10 he was DXing
fro m Ireland to Arge ntina. and
by 1918 his "co untries worked"
list included Austra lia. He de
cuccd the inverse-square law of
wave propaga tion, which led
hi m to design ever higher po w
e red spark transmi tt e rs. Hi s
early z-t-wan rig gOI him two
mi les' range in I XlJ6 and his fi rst
transatlantic transmissions were
a t 30 kilowatts. but he buil t 300
kW stations to provide reliabil
ity for his commercial transat
lant ic teleg ra ph servi ce rhat
began in 1907 . As techno logy
devel o pe d. he mo ved h is o pera
tions fro m long waves 10 short -

The Bill Gates of wireless

e xperimentation to an o ld attic ,
fearing that his ideas might be
sto le n and so meone else would
beat him to his goals. Tho ugh
runny of his early expe riments
fa iled, he persevered , creating
more powerfu l o sci llato rs and
more sensitive cohe rers wi th
au tomatic tappers. It's amazing
that with in three years he was
able to make tran smitters and
receivers to co ve r 30 mile s, con
s ide r ing th a t vac u u m tubes,
crysta l detecto rs, and recei ver
tu ning d id no t ye t exi s t. Of
course, recei vi ng was ea..icr for
him because there were no o ther
sta tions 10 cause Q RM !

At the longwave frequcnc le s
of Marco ni 's early work. il be
came clear to him that the big 
ger the ant e nna sy ste m, the
better. When he sent his firs t sig
nals from Eng land to Franc e. the
tran smi tting aerial had wi re s
150 feet high, e xte nd ing across
the English C hanne l. held up by
lighthouses and naval vessel s.

As eve ry Big G u n DXcr
knows. " If yo ur antenna d id n ' t
blo w down last winter. it wa sn' t

big eno ug h: ' Sure e nough. as
M arconi ' s associates prepared
fo r transatlantic tests in 190 1.
the large receiving antenna un 
der construction in Newfound
la nd fe ll v ic ti m to a s to r m .
M arconi immed iate ly sailed 10
SI. John' s, where he replaced it
with a I-l-foot diameter balloon
and trail ing wire. The balloon was
so on lost in a gale, whereupon
Marconi launched a kite-borne

aerial to complete the experiment.

Whereas most o f the o ther

rad io pio neers were academic
physicists, ~tarcon i wa s an e n
ginee r and a businessman. His
grades weren't good eno ug h fo r
hi m to become an enrolled un i
versity student. but he de voured
bocksand spent co untless hours
of m al and error in his laboratory,
There were many naysayers who
insisted that lo ng distance w ire- Photo B . Shipboard C \V op
le ss was impossible because ertl/on aren't requ ired 11011'0-

sunlight would create too much days, bur the classic Bellini ,
wave in terferen ce and tha t ra- T ast dual-loop RlJF al1fc'lInn is
d in wave s wo u ld not fo llo w stilt (I COI I II/U m sig ht on vessels
the cu rvature of the Earth . of llll sizes.
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Galvani wa s test ing an e lectro 
sia lic mach ine, the hind legs o f
a frog severa l feet away began
to twitch .

Aug usto Righi had invented
several radio wa ve so urces and

detectors a t the Unive rsi ty o f
Bo logna . H is s ho c k-e xci te d
osci ll ators were two sphe res
space d one-ten th o f an in c h
from each o ther in paraffi n o il.
con ne c ted by ind uc tors a nd
c ha rged b y a spa rk co il. Al
tho ug h c rud e by today's stan
dards, they were good enough
to p rove thai light wa ves a nd
waves at rad io frequencies di s
played sim ila r propert ies.

Generating waves was impor
tam. but it was also necessary
to have simple means 10 de tect
them . After a ll, it wo uldn' t be

practical to eq uip all fu ture re
ce ivers with frog 's legs! Yet an
other Itali an . 'Iemistoclc Cal
zccchl-Onesti. was the fi rst 10

ma ke a non-organic RF detec
to r, called the coherer. It co n
siste d o f a s ma ll g la ss tu be
containing two e lectrode s and

so me metal fi lings. Sparks in the
vic inity o f the co here r caused
increa sed co nd uctivity (cohe
sion ) o f the fil ings. w hen the
cohcrer's ejcctrodes we re wired
in se ries with a be ll and battery.
detected Hertzian wa ves wo uld
cause the bell 10 ring . Un fon u
natety, it continued to ring when
the incoming wave ceased. so
the user had to tap it 10 re lease
the cohesion.

At age 20, Marconi set o ut in
earne st to achieve lo ng-distance
communication by electromag
net ic wave s . He c on vi nc ed a
profe sso r at the Unive rsity of
Bologna to g iVI.' him access to the
physics libra ry and laboratory,
but he confi ned a ll h is ra dio

Joe Moell P.E. KOOV
P. O. Box 2508
Fullerton CA 92837
IHomingin@aol.com}
(http://members.aol.comJ
hOminginI]

English novelist Edward M.
Forster wrote that a trip (0 Italy
can be an education in how to
live well. For the most part, he
wa s right Apri l WA60PS and I
have just ret urned from 10 days
there and ou r m inds a re still
reeli ng ..,.. ith images o f the beau
tiful artwork and arc hitec ture in
cathedrals and museums. no t 10
mention the great food. Unfor
tunately, we also experienced
the world's worst traffic. or so
it seemed.

T he proud ly displayed works
of Leo nardo da vlnci. Michclan
gclo. Donaretlo. and countless
other artists are justifiably re
no wned. bUI many other Italians
have had greater influence on
the way we live our lives today.
To radio enthusiasts, none can top
Guglielmo Marconi (Photo A ).

Marco ni was not the first 10

transmit electricity through space
using periodic oscillations. That
was done by Heinrich Hertz in

188 8, giving rise 10 the term
"Hcrtzian waves." Marconi was

age 14 and attending the Tec h

nicul lnsti tutc in Livomo at the
time . When he heard o f Hertz ' s

experiments. he began to dream
o f send ing signals fo r lo ng dis
ranees and making money at it.
He a lre ady k new the Mo rse
cod e. so the idea of a wire less
telegraph fo r ships at sea wa s the
next logica l step.

Li ttle Gu g lielmo spent hours
reading about Hertz and others
who were se lling the stage for
the advent o f e lec tron ics and
radio. Many of them were fellow
Italians. For instance, zoo logist
Luigi Galv an! had observed by
accident that e lec trica l wave s
co uld trave l th rough space. As

Radio Direction Finding

The Ita lian connecti on



Amateur radio opera tors in
the US experime nted with d irec 
tio nal a ntennas fro m the early
days of our hobby, mostly as a
way of a vo id in g Q RM . The
September 19 23 issue o f QST
anno unced a h idde n transmiucr
hunt as a feature of the Second
National ARRL Convention in
C hicago. hut RD F d id nol be
come an important activity for
al most three decades .

In the late 19~Os . anno unce 
ments o f severa l ARRL division
con ventions invi ted attendees to
bring along crystal detectors and
earphones so they could partici
pale in thc two-meter transmitter
hunts, Judging by the number of
QST magazine annou nceme nts.
thcre were probably more hid
den unnsnuuer hunts at these
conventio n.. in 19-1-81han there
will be at ARRL conventions in
1998 . Apparcntly. a d iode. ear
phone, and antenna wire were
the o nly thin gs needed to receive
and track those signals. This was
hefore my time (almost). so if
yo u we n t on the se pos twa r
hunts. plea se write and tell me
about them.

T he I950s br ought a flu rry of
mo bile T t.hunti ng o n 10 and 75
mete rs. Bu lky batteries . tubes,
anti noisy d ynamometers didn't
keep hiders fro m co ncea ling
the ir Ts in picnic baskets and
using fl sbing po les as camou
flage whip an te nnas . By the
19 70s . most transmitter hunt ing
in the US was done in cars o n
two meters. taking advantage o f
s m a lle r a nd m o re sc ns u ive
so lid-s tate ge ar. Mean while.
Europeans beg an doing the ir
RDf contests o n foot. first on
XOmeters and later adding two 
meter events.

Nowadays. organized on-foot

fo xh unting (also ca lled radio
o rie nteering a nd A RD Il) is a
popul ar h' lI11 acti vi ty in most
countrie s o f Europe. Howe ver.
I found ver)' lillie o f it in Italy.
Tbere is no national ARDf orga
nization in place. The country 's
last ARDF coordinato r passed
away and a successor has no t
bee n na med . A few stalwarts
c o n tin ue 10 part icipate a nd

RDF becomes a sportsignals. characterized by broad
lobes off the ends of the plane
of the loop a nd a s harp null
" through the loop: '

Belli ni and Tosi mounted two
loops together, oriented at right
ang les. and inve nted a special
coup le r to co mbine thei r pa t
te rns at the receiver input. T his
coupling de vice . called a go ni
o meter. made it possible to ro
ta te the d irectio nal pattern in
azimuth witho ut the loo ps them
selves mo ving , Thi s was ideal
fo r use o n ships (Phntn H), In
ductive coupling is sti ll used o n
goniomcrcrs for longwave and
shortwave. with fixed coils at
tached to the loops and a rotating
coil connec ted to the receiver.
Marco ni's e n te rprise nou g h t
rights 10 the Bellini-Tosi system
in 19 12.

His toria ns claim that RDF
came o f age when Captain HJ .
Rounds of the xtarconi Com
pany insta lled a chain o f wire 
le ss stati o ns o n the coast of
England . Operators are said to
have used thei r RDf ant e nnas to
detect mo ve ment o f Ge rma n
warships in May 1916 . Britain ' s
First Sea Lord. S ir Henry Jack
so n. the n sent hi s fl eet o f 35
ships into ac tion at the Battle of
Jutland against 28 German ves
se ls , T he Brits suffe red greatest
losse s. nut they fo rced the Ger
man fl e e t to re tre at to po rt.
where it remained fo r the re st o f
that war.

Sir Henry credited the newly
installed RDF stations for de tect
ing the movement thatcaused him
to co mmit 10 bailie . However.
some historians belie ve that this
was dislntormatlon. intendcd to
cover the fact that cryptanalyst!'.
had cracked the Germans ' naval
ciphers and intercepted me ssages
to the If-boats about a reroczvous
at sea . The code-breaking sce
nario appears mo re plausible .
because the fl eer's initial move
ments. over 300 miles from the
RDF stations. wou ld ha ve
cha nged the ir bearings by le ss
than one degree . Whatever the
case . the sensitive receivers and
high ly directional antennas o f
Marconi 's installatio n made pos
sib le the interceptio n o f ene my
transmissions.

Direct ion f inding
in the early days

As shrewd as he was al busi
ness. Marconi someti mes mis
read the market Be liev ing thai
CW would suffice for all oce
anic co mmunicatio ns. he ig
nored the possibil ities of voice
mod ulat ion. Thai gave others.
including Lee Deforest of the
US, an opportunity to pave the
wav for A~I and the broadcast
industry.

waves. whic h permitted much
greater daytime range.

Marconi care fully protected
his invent ions and so ught 10
make them commercial suc
cesses all over the world. This
was facilita ted by his st rong
connection" 10 the British. Al
though he was born in Bologna.
his mother was fro m England .
and he spent most of his early
ye ars there . learnin g Eng lish

Marconi's early wireless aerifirst. His fi rst radio patent was
in London. ..... here he formed the al s we re large me tal obj ec ts

such as sheets and cy linders. Inwireless Signal and Telegraph
11\95 . he discovered that conCompa n y (l a ter changed to

Marconi wireless Te legraphy nccting o ne termin al of hi s
trunsm lucr's output to the aerialCompany) in 1896 . Thcn camc

C ·0 and tho other \0 0, , \11 " ave im-the Marcon i 'ompuny 01 rcnoa. .. .... e-
Italy. He trave led to the US in proved range . He also found that

wire antennas worked bcuer than1899 to perform wire le ss experi-
ment s w ith US Xavy shi ps. lcrge mctal su rfaces and mar tbcy

had useful di rectional characterforming the Americ an Marco ni
Company while here . In 1919. lstics. In July 1905, Marconi's
Ge neral Electric purchased the longwa vc directional an tenna (an
Marconi com panies of Britain invcrtcd -L) was patentcd.
and the US, forming the Radio In hi s e xpe rime n ts on signals
Co rporation o f Ame rica (RCA), trans mitted from the 1l .,"f. S.

S uc ce ss fu l peop le beco me Furious in 1906. :l.1an:oni tried
targets. and Marconi was no ex - a n elec trically -rotated di rcc 
cepnon. When his uunsrnissions tional antenna system consis ting
..panned the Atlantic. it was a of several invcrted-L's in a sta r
blow to the Ang lo-Ame rican configuration. S ince t he L' s
Und ersea Cable Company of we re e ach o nly about one-fift h
Newfoundland. whose shnrcson waveleng th long and very close
th e London Stock Exc hange to the g rou nd. the directi ona l
d ropped preci pitously. AAUC e ffec t was not v'eT)' pronounced.
s ued M arc oni for d am a ge s . Marconi observed that propa-
claiming that his purported DX gation and radio directi on find -
rcce puon was an crror or pertcps i ng (R D F) c o ndi t io ns we re
e ven fraudulent. Although the greatly affected by signal Ire-
government of New found land quency. "Shortwaves behave like
promised suppo rt to Marconi , hc short quick ripples which hi t a
decided it was best for business roc k and come bad: ' he stated.
to mo ve his New World oper.l- " while longer waves go beyond

tions to Cape Cod. the roc k by going around it: '
Marconi continued 10 invent Today's tmnsrruner hnntcrs krow

new wire less compo nents such he was right. Muhipath (signa l
a s the time -spark syste m fo r reflection] degradation o f RDF
generating co ntin uo us wa vcs accuracy becomes much greate r
and a magnetic detector that rc- as frequency goes up ,
placed the finicky cohcrer. He It was tw o fellow Italians.
also used the work o f other set- Enorc Bellini and Captain 'Iosi.
enusts to b uild his empire. when " '00 took the nex t giant step in
needed . by purc hasing rig hts to RDF technology,They expanded
their patents . He established the on the earlier work o f Pickard.
Radio tele graphy In s titute at who had shown that a small. vcr-
Frinton in 190 1 to train opcra- tic a tly -oric ntcd loop antenna
tors and technicians for the new had an e xcellent direc tional pat-
wire less telegraphy industry. tern for gr ound-wave propagated
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Mobile. Portable and Emergency Operation

ON THE Go

Steve Nowak KEBYN/4
1011 Peacock Ave. NE
Palm Bay FL 32907-1371
[keSyn @juno.com]

D.a.E.

T hose of you with a military
background may recognize the
title of this month's column as
the abbreviati on for "Overcome
by Events." or put another way.
"The best laid plans o f mice and
men ...•• I had orig inally planned

on writing about a different topic.
but some recent events ha ve
caused rre 10 change d irections.

Short ly before mis column
was written a sing le sate lli te
malfunctioned : the mal fun ction
knocked o ut many pagers
throughout the country. II also
affected other relatively routine
functions-c-such as credi t card
payments at gas statio ns. It was
surprising (0 sec ho w far the
rippl es spread from a si ngle
problem with a single sale IIi rc .
With our technology today uf
fect ing most parts o f our live s
and with the techno logy itsel f
being so advanced. we are vel')'
vulnerable to large d isruptions
caused by the sma lles t mal func

tio ns. If this is a taste of a small
problem. what la rge r problems
might be loom ing out there ?
Ho w about the Y2K bug '! As
everyone kno ws by no w, whe n

the calendar turns to Ja nuary I .
:!OOO. so me compu te rs which
store the ) 'ear portion o f a d ate
as o nly two digits ....-ifl see the
d ate a s Ja n uary I, IYOO. Al 
though people have been aware
of thi s problem fo r years. ma ny
business and government offi 
ci als have been re luctant to put
other p lans and proj ec ts on hold
to spend the money to correct
this bug . If a stitch in time saves
nine. this problem may require
a major rewea ve to co rrect it.
since we've do ne so lit tle 10

date. Vel')' few organizations are
co mple tel y prepared. and this
bug may affec t e very thing fro m
na vigation aids for planes and
boats to the program ming o f
your VC R.

In the last few weeks it has
become known that a lt hough
many busi ne sses have fixed the
probl e m in t he ir c o m p ute rs
(whic h prepare bills). they have

not addressed the problem with
many e mbedded processors
those proc esso rs that arc b ui lt
into systems and eq uip me nt. A s
s urp r isi ng as i t m ay see m .
many ind ustri e s d id not e ven
th ink that thi s area would need

attention. including marty power

companies and other uti lities. As
a result, the expec tatio n nnw is
thai the elec trical power industry
fully expec ts to lose power for
some unknown period o f time
when the millennium bug kicks
in. 111ey now say it is not a ques
tion of if. but a question of how
bad. for ho w long? I suspect that
if they are admitting thi s a year
and a ha lf before the prob lem
will occur. the situatio n may be
more seriou s than pre v iou sly
belie ved.

Talk about ri pples ! A major
loss o f power w iII create a sig
n ificant ser ies of ad ditiona l
problem s. Na tura lly th is will
incl ude loss of heating or cool
ing fo r many people. as well as
the abi lity to sto re and prepare
foods . O ne o f the biggest head 
aches with any loss of powe r is
traffic control when the traffic
signa ls cease to function. in 
creasing accide nts, slowing traf
fic to a crawl- and. eventua lly,
sta lli ng ent ire citie s in gridlock.

HUI wh at if the Y2 K bug ere
arcs problems with the te lephone
system? Telephone service may
he affected as many peop le at
tempt to usc the phone system
to check on friends and re latives
or j ust to kill time . In addition.
telephone ..ystcrns are highly
co mputer-dependent. a nd even
if th e maj or ca rr iers addres s
these problems. iol..alized issues
can he significant. Many busi
ness systems would be affected.
o f c o u r se. bu t wh a t im pact
mi ght we expect o n the phone
systems o r the computers used
at the 9 11 consoles-whic h nor
ma lly direct police and fire re
sponscs? As I was wonde ring

about these i...sues. I recei ved a
very interesting E-mail from Joe
Modi K00 V. who made some
comments about a previous col
umn. I had suggested that hospi 
tal s might provide an avenue for
disaster drills. but Joe poi nted out
that there arc many smaller situ
ations in wh ich hams can be o f
assis tance. Many ho spitals use
te lephone systems which a re
co mpute r-de pendent and the se
co uld be vul nerable to any ma
jor prob lem s suc h a s Y2 K.
While hams may be ca lled upon
10 he lp in such crises. there are
many other opportunities to pro
vide commu nicatio ns support
on a more routine basi s . The
hospital phone sy ..terns ne ed
both software and hardware to
be updated o n a period ic basis.
someth ing often scheduled fo r
the middle o f the night to mini
mize disruption . While the up
grades are installed. the ent ire
tele pho ne sys tem may need to
be taken down. T his provides an
excellent opportuni ty for hams
to be o f assi stance .

During the telephone o utage,
hams can he statio ned at key 10-
cations whe re serv ices Illay be

needed. such as the Emergency
Depcnmern. Irncnstve Care. etc.
The y a lso are sta tioned at 10
cattous which p rov ide those
ser vices. such as laboratory, ra
diology. the blood hank, etc . Li
aisons may also be assigned to
the ad ministra tor o n duty, o r
other key personnel. This allows
the se nio r manager on site to
moni tor what activity is occur
rin g. and ho w the needs are being
addressee. If area hams assist 10-
cal hospitals on a regular basis,

Cheer for the US!

tcnna system for his car. His go
niometer is for IWO mete rs and
uses switc hes instead of trans
formers. You can see it o n his
Web page. reachable via a link
from o ur "Homing In" site .

p romote the s po rt. s uc h a s
Francesco Lancellotta IKSVWA
o f Macerata. Plans for his rugged
hand-heki rwo-rreter ARDF beam
were featured in 73 M aga:jfU' in
May 1998.

Annual fox hunts are held in
a few co mmunilies in northern
Italy, hut they do not follow in
ternational rul es. " Transmitter
power is o nly abo ut ten mi lli
waus. and the fo xes are usually
less than 4 (X) me ters away: ' e x-

p lains Piero IK 2VTJ. who lives
ncar beautiful Lake Garda. O r
ga nizers make sure that e xtra
eq uipment is available so that
visitors to these events can be
Introduced 10 the sport ofARDF.

'l-hunring in cars is also done
occasionally in so me parts o f
Italy. JK2VTJ likes both on-foot
and mobile hunts. In the trad i
tion o f his inventi ve countrymen
many decades ago. he is building
an electronically rotated RDF an-

dozen othe r co untries will , and

the US will he represe nted fo r
the first time . Wa tch for the re
su lts and stories of the actio n in
fu ture "Horning In" columns.
Me anwh ile , keep sending me

yo ur RDF ne ws. incl uding re
sults and photos o f your local

The time is near for the Te nth tran smitter hunts. both mobile
ARDFWorldChampionshipsin a nd o n foot. E lectronic a nd
Hungary, sched uled for the first postal mail addresses arc at the
wee k otScptember. Italy won't beginning o f th is article. Good
be sending a team. but about two luck. o n the hunt! PlJ

73 Amateur Radio Today · Septe mbe r 1998 53



-v aractor-nmed VFO. 10 k
pot supplied. but hoard laid out
for In-turn pot.

-Setr-contalncd keyer. c u..
tom-designed for NorCal hy
Embedded Research.
·L~1380N 2 W a ud io c hi p;

eas ily dri ves a speaker.
-Prequcncy readout via audio

Ircqucncy cnuunclatcr.
-A PIC chip is used as a fre 

quenc y counter with audio out
pUI. In the automatic mode, as
you ume the radio , a beep is gen
crated every kHz. Then, whe n
you stop, the la...t two digi ts of
your freq uency are announced
in Morse code. You lIlay also
push a button to generate the frc
qucncy that you arc on.

The manual mode docs nor
have the beeps a nd you must
push the button 10 get your fre
qu ency (designed by Mike Gipe
K t MG).

-Custom clamshell case, made
fmm .090 aluminum. four and a
halfby four and a quarter by two
and a quarter inches, designed by
Bill Jones KD7S, and made hy
Doug Hauff KE6RI E.

-Al l contro ls. knobs and con
nectors arc supplied.

-Double-sidcd . plated-through.
so lde r- mas ked. si lksc re e ned
hoard, commercial quality.

-Cornprchcn...ivc manual, writ
ten in the "build-a-section, test
a-sccuon" style.

-Five-pole crys tal fitte r.
· 220 board-mounted parts, no

surface mount.
-ruuQSK, NO relays.
· IRF5 1O final. 2N~27 dri ver.
Only 500 of these kits will be

av ailable, and orders will he ec
ceptcd aft er Augu st 1s1. There
wi ll on ly be one run. an d there
will not he an other. NorCal wi ll
no longer produce unl imited
kus . The price is S95 for the kit.
p lus $5 shipping and ha nd ling
in the US. $ 10 OX to Canada
an d Europe , $ 15 10 Asia a nd the
Pacific Rim . Payment must be
in US funds on ly. and checks
mu ...t be made out 10 J im Cales.
nor NorCal. European members
may order Irum NorCa!"s Euro
pean agent. Stephen Farthing. and
the price is £70 00 pounds srcr
ling). The kits will be shipped

Before we begin

component s , the YXO ca n
swing about 20-25 kHJ:.

In kee pi ng wi th the design
goal of using off-the-shelf com
ponents, the IF filter cons ists of
3 sing le el)'\131 with a handful
of caps . Allhou gh 3 bit wide, it
works for such a simple design.

The RF amplifier has an out
pUI of about 500 milli wau s.
There are on- board pads a nd
traces 10 install an optiona l five 
watt RF amplifier.

A ltho ugh the 38 Special was
extremely popular, NorCal no
longer markets the ki t-e-so
yo u' re out of luck if yo u want a
38 Special.

The reason I wanted to give
you an ov erview of the circ uit
is to help you follow a long. he
cause we're going to do ..o rne
troubleshooting and repair on a
38 Special transcei ver.

Right now, I'm working on a
38 Special that was g iven to me
by a ha m. S ince I d idn't bu ild
the rig mysel f. it ha.. proven to
he a n in tere..ling project.

Low Power Operation

the " magic" of radio is done
wi th the hel p of ICs--even the
final ampli fier used an Ie.

Although the 38 Special is
loosel y based on th e 40-9cr,
there are on ly two NE602 mix
ers used. A lill ie magic with a
40/16 a llows one crys tal mixer
to he used either as the transmit
mixer o r the BFO for the prod
uct detector.

The 38 Special has an input
fi tter and a bru te force RF gain
contro l to kee p out unwanted
signa ls. The front e nd is a lso
where the TIR switching diodes
arc placed . The re are no relays
used in the 38 Special. II uses a
YXO for controlli ng its fre 
quen cy. By using a mix of de 
si gn goa ls and off-the-shelf

QRP

it will he much smoother should problem. this is an area in which
they fa ce a major pro b le m. problems can be e xpected and
While it is true that during a rou- amateur radio can be a help. The
tine switcbovcr a handful of eel- key is to gel involved now with
lul ar phones could handle the local hospitals to en sure that we
situation, during a rucjor commu- know what we need to do and
nications problem, the cel lular have the resources to do it if (?)

sy..rem may he affected as well. and when we 're needed. Docs
Joe wrote how the Hospital you r club or group have a liaison

Disaster Support Communica- with the local hospitals? Do they
ticn s System (HDSCS ) of O r- know how 10 contac t the area
angc County, with 90 members. amateurs?
has been providing backup com- I guess the key issue is thai
munlcanons for hospitals for IH sometimes we spend so much
years. This show.. good interac- time planning for the problems
non be tween hams and the hos- we know- Iomadocs. hurricanes.
pilab , as well great preparat ion . blizzards. ctc., we fo rge t that as
Doe s your club or group plan on we progress, other disasters may
such eventualities? Now may be he awaiting us.The Y2K problem
the time. Incidentally, if you're is j ust one. In the past few weeks
curious about thi ..., che...-k our tbc I've heard more disaster services
HDSCS Web sire at [hup:/Imem- folks speak o r La Niha and its
bcrs.aot.com/cmcomahos pq . ra mi flca tlons-c-Incl udi ng the

With many phone systems so possibility of tsuna mis hilling
computer-dependen t. and with the contine nta l US . We've ~
computers subjec t to the Y2K our work cut out for us. flJ
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What is the 38 Special?

Before we get started in the
internal workings ofthe 38 Spe
cial, there is a new kit being pro

------- --- -------- --------1 duccd by Norf'ul. Since the new
one was scheduled for Augu.. t
re lease , it seemed like a good
lime to start spread ing the word,
so he re is the info abo ut the lat
e st :'\'orCal kit the NorCal ~O,

supplied by Doug He ndricks
KI6DS.

The NorCal QRP C luh is
pleased to announce its newest ki t
the NorCal 20. designed by Dave
fifieldAD6AY.The ~orCal :!tJis
a l O..meter CW transceiver with
the following features:

-Supcrhet receiver.
-T UF- I mixer for the fro nt

end (designed for the harshest
European cond itions ), n Ol an
other NE602 front end.

-v ariablc out put power from
0-5 W.

· YFO control led. user band
width-selectable from 10kHz to
200 kHz on any po rtion of the
20-meter han d. Th is means that
if you on ly want you r YFO to
cover 25 kHL of the band. you
may SCi it up to do just that.

The 38 Special is a small 30
meter supe rhet transceiver. II
was designed by Ori Mizrahi
Shalom AC6A N. This rig really. . ...
was an exercise m mmum za-
lion. But more important. the 38
Speci al served as a base 0 11

which many. many modifica
tions were installed .

An interesting aspect of the
38 Special is the lack of bunches
of discrete transistors. Most of

When NorCal introduced the
38 Specia l, it was an instant hit.
The dub so ld over 2000 38 Spe
cia ls before produ ction was
halted. That' s a lot of building
and soldering!

MiChael Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Ave. SW
North Lawrance OH 44666
Iproeoraresssnet.comj



"-1IT111I
IUmmi
SIPPW

Cont inued on page 62

"AmSoft-The World o f Ham
Radio ' s Missi ng Links." We ll,
they are 001 exactly missing.just
mi ssed by mo st hams on the
prowl for information. Here is an
authoritative text o n phonetic al
phabets, te legraph keys through
the ages, harnfests. magazines,
and more and more. You might
find j ust what you are looking
for at [hup:llhamster.ivey.uwo.
caJ- amsoftlam soflO.htm ].

Is that it? Hardly! A British
si te is another wi th a lon g list of
amateur radio Hnks. This one is

unique in its featuring of hath
Brit ish and specialty manufac
turing si tes. For your guidance,
the URL of this site is (hllp:/!
www.g4dvj .demon.co.uklrad io.
htm].

Are a ll the sites of intere st
on ly in English? Of course not !
Here is a site ca lled Kur zwefle,
that's "Sho rtwave" in Germ an.
The major feature (If thi s site is

FAX (BOD) 706,6789

VI SIT OUR W EBSITE AT WWW.T U B E S A N D M O R E. C O M

CIRCLE 297 ON READER SERVICE CARD
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A rime-honored tradit ion

a mo ng hams is the " Elme r."
This is an affec tiona te name for
hams willing to help hams. In

the days of widespread active
ham clubs, findi ng suc h an in
di vidu al was easy. Now, it ' s
muc h mo re o f a challe nge .

NorCa l20 team of Dave Fifi eld.
George Dobbs, Jim Cate s, Mike
Oipc. Doug Hauff, Gary Diana,
Brad Mi tchell , Bill Jone s, Rich
ard Fi she r, Jerry Parker, Pau l
Harde n and Doug He ndric ks 1- _
have worked very hard to en..ure
success.

Remember, no checks were
accepted until Aug ust I st. to be
sure that everyone had a chance
to le arn of the project and had
an o pportunity to buy a kit. To
order, please send your c heck
and a se lf-addressed mailing la

bel to:
Jim Cates
324 1 Eastwood Rd.
Sacramento CA 95821
Euro pean c us tom e rs may

c hoose to send their o rders (in
British pounds sterling) 10 :

Stephe n Farth ing
38 Duxford C lose
Mclksham. Willshire

SNI2 6XN
Engla nd
Wow! Looks like thi s is go-

ing to be a project and a half. If
yo u want one, you had hetter
o rder the lit as soon as you can.
There will not be a second ru n
made by NorCal.

Looks like I' m out o f room,
so ne xt mo nth we' ll d ig into the
NorCal 38 Specia l. Yo u mi ght
want to keep thi s issue hand y,
as it will be referred to as we
work o n the rig. fa

Amateur Radio Teletype

Brrv LOOP

Marc I. l eavey, M.D., WA3AJA
P. O. Boll 473
Stevenson MO 21153
[ajrO ari.netJ

How do you describe Labor
Day? On one hand. it represents
thesymbolic end of summer. On

the other. it is the beginn ing o f
the school year. T his lime of
year seems like a natu ral time
10 look for help and new ways
to do things.

after Pacificun, with a projected
shipping date o f Oct. 20, 1998.

The ex ci t i ng part o f thi s
project is tha i for every ki t sold,
NorCa! will prod uce a second
ki t and send it to the G-QRP
Club. which wi ll hand le distri
burien to hams in third wo rld
countries at no charge 10 the re
ceiving hams . They will give the
kits away! 500 kits so ld eq ua ls
500 kits for thi rd world hams.

George Dobbs has been selected
to handle the distribution of the
third world kits becau se of his
extensive network of co ntacts
with hams in these countries. Bv
ery effort will be made to assure
that thekits get tooeserving hams.

This is a huge project, and one
that has never been done sue
cessfully be fore . T he No rCa l
has been designed to be easy to
bu ild wi th minimal te st equip
mont, yet to he a q uality radio
capable o f world wide contac ts
when fi nished. Dave AD6AY
has many years o f e xperience or
opera ting in Europe, and is very
fami lia r with the requirements
of radios in that e nv ironmen t.
He has designed the front end
with the operating e nvironment

in mind .
Geo rge Dobbs suggested last

summe r that NorCal come up
with a way to provide kits fo r
needy hams in third world coun
tries- and they ' ve done it. T he

Enter the Eimers Web site. on
the Netrneg Internet service. Here
you will find a long list of indi
vid uals who have offered to help
in this way or that. In alphabeti
cal order. you will find people
willing to help with everything
from b asic ham radi o topics
through radioteletype, packet.
amateur te levis ion, and other ex
otic topics. Check it o ut ar [hllp:!
/ www. nctmcgncv faq/recre -
ationlradiolham-radiolcImersl).

Another fellow who has se t
OUI to help the online ham com
munity isAndrcw Tumanov, who
has created the "raDioWavE" site.
On this Web site you will find a
full co mplemen t o f links to a
wide range o f a mateur radio re
so urces, downloadab le so rt -

-- - - - - - - - - - - - - - - - - - - - - - - -1 ware, and special events. This
one clearly belongs on your
bookmark list. Take a look at
thi s one at Ihllp;/Iwww.eslpak .
eel- andrewzindcx.htm] .

A scholarly sc i of links was
pur together under the banner of



Multibanding the
Fracvert Half-wave

Here 's a wire vertical with surprising performance on 40-10 m ,

Chip Cohen N11R
2 Ledgewood Place
Belmont MA 02178

[fractenna@ao1.com]

gain: over 4 dB when compared to a rad ials. you will be extremely pleased

reg ular dipole . The tradeo ff fo r this ex- with the results of yo ur effo rt.
ample is size, though . The Cohen dipole What docs the antenna look like'! It's
is one wave in its biggest dimension. a wire vert ical with a dogleg. I show it

~1 v Fracvert Hal f-wave IS half a in Fig, l over eight radials cut for 20 m.• •

Cohen dipole. fitted as a monopole . It For lengths in waves and feet. r ve pre-
is a " try me" antenna: As a first-item- pared Table l. The antenna has a half
tion fracta l it was designed to get hams wave of he ight on 20 m. It has fu ll
to think aho ut the fracta l possibilities. bandwidth and a nat VSW R on 20 m
For those who prefer something more as shown in Fig. 2 (a ll mode ling done
familiar than fractal geometry. its stub with :\EC4 ), so if you sca le the dimen-
and eche lon nature are adeq uate rea- sions for 40 m. for example. you will
sons for playing with it. And if those gel the same specifications.
don ' t work. then the perfo rmance will. Its gain was modeled over perfect
Gentlemen 's bet: A fter you try th is an- ground with NEC4 (sec Fig . 3), where
tcnna. you wi ll wonder what to do with ideally it shows over 4 d B ga in over a
your G5 RV and dipo les and longwires. quarter-wa ve vert ica l. It has gai n over
I can guarantee you that with 35 feet of a hal f-wa ve vertical. too. But unli ke
heig ht and a foo tprint o f 35 fee t for the the q uarter- and half-wave verticals.

I FracVert Dimensions for 20 m (14.15 MHz)

I , Section Length (waves) Length (feet) I
IFeed Section (vertical) 0 .17 11.8 I
IHorizontal Section 0.25 17.4 I

I ITop Section (ve rtical) 0.33 23 .6

Table I . Fracvert disuensions jor 20 III (N./5 MHz). A ll radials are I I4- I\'(/I>e . A f{ wires
are H12 copper.

I
n the search for a simple. high per
formance. multiband IIF antenna.
the choices art: pretty limited. Top

ping the list is the GSRV. a dipo le with
a radiating laddcrfine section on some
hands. I' ve never bee n cruzy abou t the
power pattern on this antenna and. given
the fact that it needs a tuner, it struck me
that other tuner options beyond II droopy
longwirc must he around.

Of course. the solution is often under
your nose. Having spent considerable re
search efforts on fractal antennas. I de
c ided to play with a very simple one .
Fractal antennas arc shaped antennas
that arc "bent" in some se lf-similar
way. Each time ) 'OU do a sca le of bend
ing. it's called an itera tion. The effect
is to produce something aki n to linear
loading. bur on many scales of size.
Fractal load ing has pro ved an effi cie nt
way of mak ing smaller anten nas.

But another e ffec t caused hy fractal
bending is phasing-s-and gain. The sim
plest example is when the bending is
done on j ust one scale-effect ively. a
stub. Applying a three-sided box stub
in the midd le of a d ipole yields a
Cohen di po le , an echelon antenna opti
mized for performance using shaped
antenna and fracta l ideas . It is h igh
56 73 Amateur Radio Today . September 1998
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BARRY ELECTRON ICS CORP.
5" 0 BROADWAY. r->EW YORK . NY 10012

MOTOROLA
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IIUY DIRECT AND SAVE 1·800·990-2929
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MAXON
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VX·IR

Photo A . Anchoring un elbow.

Wli REI'AIR RADI OS

"OUR "'6th YEAR"
TEL 212·925-7000
FAX 2 12-925-7001

CIRCLE 41 nn REAllER SERVICE CARl>

FRACVERT HALFWAVE

Fig. I . The Fracvert Half-wave, The World's Smallest Full-Featured HF-SSB Radio

1-800-259-7331
www.sgcworld.com·1

P.O. Box 3526 BrDo.-.'IIe. \\1\ 9lmJ tSA
Pbooe (425) 7.5&0310 FZll: (425l 7~ EmU: $g('I~

he 5(;.2020 is the perfect choice for base, backpacks or business trips.
• Weijthing inat just 4.5pounds. the SG-2<r20 features fully adjustable
output power from0to 20 watts PEP. • Lowcu rrent requirements in

receive mode allow practical battery pack operation. • A
bullet-prooffront end provides third order intercept at
better than '1&18,virtually eliminatingadjacent channel
interference. • Designed with the portable user in mind.
il comes complete with built-in. fully adjustable mode 'B' Iambic keyer;
VOGAD baseband speech processing and RF clipping. • All this plus
legendarySGC quality andrel iability at an incredibly low price.

For completedeflJ ils 011 the
SG-20aJ, seeYOlirSGC/kaler,
or dI«k Ollt OI/r II.'tbsitt,
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Fig. 1. Model VSWRfor 20 m .

Fig. J . NEC4 models. CIRCLE 188 ON READER SERVICE CARD
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WANT TO LEARN CODE?
Same Height Vertical Comparison

Fracvert Half·Wave (20 m) 1/4-Wave Vertical (40 m)

Band Field Strength (dBi) Az.. Pattern Field Strength (dBi) Az. Pattern

40 -0.3 omni -0.4 omni

30 0.1 Bi/omni 0 omni

20 2.9 B; 0.7 omni

17 1.7 B; -0.5 omni

15 3.8 Bi (rotated) 3.5 omni

12 3.5 Bi (rotated) 4.3 omni

10 4.6 B; 4.7 omni

Table 2. Same height vertical comparison .

this antenna 's pattern is bid irectional
like that of a dipole . Over real ground
with good conductivity, the mode led
pattern is a slightly asymmetric and bi
directiona l, also shown in Fig. 3, fa
voring the direction of the dogleg .
View the Fracvert Half-wave as a very

sim ple. resonant , coil- less. high gain
vertical o n 20 m and you already ha ve
a w inner. And d id so meone say cheap?
My costs were under $ 15 . including
ferrite c hokes.

Brandishing an antenna tuner, more
fun is to be had . O n 30 , 17, 15, 12. and
10m, the antenna has practical gain

'---- --- ------- - - -1 o ver a quarter-wave vertical cut for
those wavelengths. But as th is is not a
good comparison, I c hose a 40 m quar
ter-wave vertical, eq ual in heig ht to the
20 m Fracvcrt, and sim ulated its multi
band operation. If you want to measure
the better of two 35-foot vert ica ls , this
is a meaningful comparison.

Table 2 compares the quarter-wave
vertical for 40 m and the Pracvert cut for
20 m. These field strengths don't include
the insertion loss from the antenna tuner
loading, but with a good tuner these
losses will be minor and comparable for
each of the two antennas . Note that I had
10 place the 40 m vertical over a much
larger radial footprint. and the field
strengths include losses over good ground.

What' s clear from the data is that the
Fracvcrt beats loading up a conventional
vertical of the same heig ht. often by a
substantial margin. Furthermore. the
Fracvert consistently has lo w takeoff
angles (best for DX). Especial ly on 15,
12, and 10m is this true; the higher gain
numbers for the 40 m vertical are at
moderate to h igh e levations and not
use ful for DX.

Some co ns truction detai ls are in or
der. A ll arc no-brai ncrs . O ne of the
main issues at hand is ho w to suppo rt

CIRCLE zo;gON REAOER SERVICE CARO
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SUPPLYING AMERICA'S BATTERIES FOR
OVER 15 YEARS!

-Br-11 3 7.h@1200mAh for I CO~I

138SPECIALl: 'PB-I3S 7.2v@1200mAh for KD IWOOD
' EBP-24S 7.2v@1200mAh fer ALI:"CO

over here.. . t:> . E:BP-3~ ~.8vi 1200mAh for ALI~CO
lcrnm .10. 1998. Above are I vear warranty ~iCd batteries

Make "Commercial Quality" repeaters
from GE and Motorola Mobiles

·45 Watt VHF Micor from $99
.40 Watt UHF Master II f rom $199

Conversion Information Available!
hup:ll ww w.versal t:lcom.com

Orders: 800 456 5548
Info: 307266 1700

U.."ltmlll ")

MOl'se Tutor ('..old from G.G.T.E.. is the
answer for beginners and experts ali ke.

· Get1110: softwarethe ARRl sellsandU~ to create
practice and lest tapes; and Mol'W' Tuto r Gold is
appro\"ed [or VE exams al alllevels.
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cvn,f<lf1able for youOf ..le<t yOII. code.~ in!<nU"of . word pet
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('rl1l fkd
b , " ~1_I..orG<ol. .......your lRlemal~
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Rack Shelves

Rack Equipment

AnIenna GrtJt.rding Kits

Tower Mounted Box Kits

Dipole Hangers
Other Enclosures

'0'

CWtCll 2 22 ON RUDER SVlVIC£ CARD

CI RCLE 7tI ON READER SERVICE C1o RO

800-988-7702

HAMSURE

AMATEURS

CIRCLE 19 ON READER SERVICE CARD

INSURANCE

Insu re all your radio and
ecmputer equipment

(except towers and a nten na},

I'a~ TV and Salellill' ()e"l'ramhlin~

19941l-:dition

Small sheets Aluminum and Brass
UHF I VHF Anlenna Parts

S~eM44t4 ~
Charles Byeq K3IWK

5120 Harmony Grove~. Dover. PA 1731 5
f'tlone 7 17·292--491)1

Between 6PM and9'30PM EST, Eves.
E-<naO : l<3IwI<Ohe-rd,"", W&b:www herd .ne\lbyOort<:!lall_ '18

E-l\'lai I:hamsure@amcritcch .net
www.ameritech.neUufOerslha msureJ

hamsure.html

Chassis Kits

Cabirel Kits

Assembled Cabinets

Slope Box Kits

UHF & VHF Anlenna

Power Divider Kits

Speclrum ElectronicProducts 10 iodude voice IDe<. OTMF
int.-odI ...... the WOfId'I fi rs! Cot>troI a lld programming.
Nudheldf'8Jl8ater .....c....." . hang and time-ouI timerI,
No Iarget !harI ~ hllncf. Oigilal Voice Opera ted
heldradioll. the HRC·1Dcon- S!luo*h lOVOS"').lel: TI8\Iy
verts a single or duaI-baf1d _ . and pfflale ¥Oice mail

radio into a lull reaturod sim- slol . $299 _A
p1ex or duplex repeal&f sys- h""'""""",,.01"""''''''':':''.'''''''
19m, Key reaturesollt>eHRC- _Mf-VM-"'~1

Pay TV and Satellite Descrembling 1999 bas
latest cable. wireless and satell ite fixes for most
systems, lncludcs schernancs. bulle t blockers.
cubes. etc . Only $ 16.95 . Complete Pay TV and
Sale!lite Descrambling series \til. 1-9, Only
539.95 . Hacking satellite TV video (ViiS). Only
$39.95. Suhscription 10 Scr.1mt>Iing New!; with web,
Only 534 .95. Ou r Best Dea l is everything hen
for onlv '1099.95, Shi pin g included. Free catalo .

Ayaila h le only in 48 eonuguous US sta tes

Special Club Rates

Sl'rll lll h liuJ,: 'o;c"'''
4798 S. Flortdn A\C .. HUlK

Lakeland, "'1. .U KU
9.1I -lW6-25lW. '" w\o\'_'iCramhlinl{ne\o\ s .£om

III

The performance has been exce llent
with this an tenna. I use it on 40- 10 m
as my de fault an tenna these days
(when not experimenting with others).
In fact, I occasiona lly throw up its
male, with this second dogleg pointed
90 degrees off to ge t more coverage . I
kick in the antenna tu ner to match for
a ll bands except 20 m, where the 1.2
VSWR is so good 1just take the tuner
out of line. My experience is thai I
typica lly beat tribanders at 35-45 feet
with case in the direc tion favored by
the Fracvert Half-wave.

Of course, I'm not the only one who
uses a Fracven Half-wave. 1T8JWM
put up a Fracvert on 20 m last year
and was "very impressed." About 100
hams so far have used them and sent
me glowing E-mail. The antenna may
be available commercially later (its
patent is pending), but for now all
hams are welcome to make their own

and experiment with the multi hand
capabi lities. fa

system tests included pUlling the engines estern
for long periods of time.

The Leyte GuHwas trailing the Rooseveltat a
range of about 4,000 yards, and had flO( been
informed of the tests being conducted on the
Roosevelt. Because the communications sys
ternson the Roosevelt were not able to be used,
the two ships wereusing ftashing ~ghtlo exchange
messages a method used in yesterday's navy,
but apparentty a lost art today. ft 100« 25 mnutes
lor one message to be received and passed on
to the bridge. Rashing-light messages are sent
using Morse code, and the text of the message
that was received was gartlled.

Al 2:44 A.M., the Roosevelt went to "Emer
gency Back Fulr on its engines and was going
astem at 17 knots. At 2:49 a signalman aboard
the Roosevelt started to send a message that
said, "My engines are astern." The Leyte Gulf
had not bean told of this maneuver and the of
ficerof thedeck was contused by the movement.
After recognizingthe danger that was approach
ing. me Lerte GuNalsowentto "Emergency Back
Futr on its engines, but it was 100 late to avoid a
collision. The Roosevelt and Leyte Gu" collided
at 2:52 A.M. The result? Over $10.000,000 in
damage to the two ships. Fortunalely, lhere were
no deaths or serious injuries involved.

The Board of Inquiry resufts stated that 25
minutes to deliver one message by flashing light
using Morse code was "unsatisfactory."

TNX Jack R. Main W4YCZ. This appeared in
the May 1998 issue 01 the W8KEA MidlandARC
newsletter.Judy Enget KB8WEE,ecio ;buI we 2!
it: from !he ARNS Bulletin, JlXle 1998 issue. tij Cl ItU£ _0<> II,," REAPER ~"-RVlCEC"'Rl>
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the two "elbows." I did this by passing
thc wire through an insulator and an
choring the other end, as shown in Photo
A. Another one is how to orient the an
tcnna. On 20 m, the maxi mum gain is
in the same direction (outgoi ng; see
the arrow in Fig. 1) as the stub. On 15
and 12 m, it's at a right angle to it. I' ve
indicated this as "rotated" in Table 2.

There are no tricks on feed attach
ment Just make a radi al harness and
solder to the bra id, and solder the cen
ter connec tor to the dog leg at the bot
tom of the feed section. Special note:
Choke the coax with ferrite or a line
isolator just to make sure that the coax
doesn't radiate. The antenna is cer
tainly unbalanced when not in use on
20 m, so a choke is imperat ive.

An intriguing possibility is true 80
10 operation for the Fracvert Half
wave. If the antenna is cut for 40 m
and you have the 70 or so feet of
height, then the antenna will work on
all these bands.

QRH
contlnuedjrom page 8

We'd Choose a
Somewhat Stronger Word

On the night of 14 October 1996, the aircraft
carrier USS Theodore Roosevelt and the cruiser
USS Leyte GuNwere engaged in predeploymenl
drills and tests off the Al lant ic Coast. The
Rooseveltwas lestingits ChanengeAlhena com
munications system, which was getting interter
ence from the ship's radar system. Al the same
time, the Roosevelt was also testing its propul
sion systems and conducting electric power
shifts--which caused communications gear to
cease operations at limes. Part of the propulsion

meeting, AAAl President Rod Stafford W6AOO
observed, "The debate was at limes contentious
and the result was not unanimous. Some board
members preferred greater simplification; others
were uncomfortable with some of the changes
being proposed. However, every board member,
without exception, left the meeting knowing that
each 01 his or her colleagues did what they be
lieve is best for the future of amateur radio."

Members are urged to contact their ARRl di
rectors 10 comment on this proposal.

Forwarded from a Comell (University) AAC
Newsgroup bulletin by Shaun Gartenberg
KB2JNW, via WA2.YVX.



Bargain!

A couple years or so ago I reviewed the
Graham Hancock book , Fingerprints of
the Gods, and added it to my list of
hooks you' re crazy if you don't read.
Hancock has done a magnificent job of
visiting the sites o f ancient civilizations
and writing about the m. He ties together

ware runs to about 125% of the time
needed to develop it initially.

So here we are with a date bug that
could crash most of our older computer
mainframe systems. Many of the pro
grams wcre written in Fortran. Cobol, As
sembler, and other mostly long-forgotten
languages. The fix is to go Ihrough every
line of code looking for any date refer
ences and calculations . We're talking
about millions of lines o f code for most
larger co mpanies.

How much do you pay a programmer to

learn how to cope with an old language,
work like hell for the nex t year doing
mind-numbing line-by-line work, and then
get laid off whe n the job is done'!

When the lights, water, and food are
turned off, what will the people in our
cities do'! And maybe turned off for
months to years '! With most businesses
and factories closed down, including the
banks, there' s no income, nor any real
prospect of it. Without banks, what value
will mo ney have? The banks don' t have
any cash anyway. Their business is lend
ing out your money for mortgages, but
all the data o n who owes what will be
tied up in their shut-down computers.

I f everything suddenly stops on Janu
ary I, 2000. will you have enough food
and water to keep you and your family
alive '! And if someone less provident
comes with a gun, you won't be able to
diaI9 /l . Plus, the police won' t have any
gas for their cars anyway.

I'm hearing from more and more
people who have recently left the cities
and moved to New Mexico. Arizona,
Idaho, southern Colorado, Montana, New
Hampshire and vermont.

Now, is Wayne exaggerat ing? Before
you dismiss the problem, do some of the
homework I have. Talk wi th some
people who are experts in software. With
today's network of computers, all it
lakes is one crash somewhere and the
do minoe s will fall. Remember when a
glitch in Canada brought down the
whole eastern power sys tem'! For hours'!

I can remember when insurance com
panies had whole floors of people at
their desks with calcul ators. Now it's all
done by a few people and a mainframe
cornpncr. Their programs were developed
by now long-gone software houses.

Hmm. maybe I should start raising
chickens again here o n our farm. Ju st in
case.

NEUER SRY DIE
conunuedjtom page 39

no longer taught. and there often is no
documentation. This means searching
through hundreds of millions of lines of
code. a task that many companies have
been putting off because of the expense.

But how can a large business, that de
pends on its mainframe computer every
day. shut it down for the needed repairs?
Worse. once the repairs (0 the software
have been made. then comes the testing
and debugging. a process which normally
takes longer than the original writing of
the code.

According to North. not one of our
power companies is yet Y2K compliant.
So how can programmers do the needed
software repairs without electricity?
Uninterrupnble power units use batteries ,
which arc okay for a few minutes. but not
for days. Some systems may have gasoline
or diesel generators. which is fine as long
as they can keep getting fuel.

If you stan reading the Web postings
o n the subject, you' ll find that knowl
edgeable analysts and programmers are
moving from the cities to places where
they can live self-sufficiently. They're
buying small farms , stocking up on
food, making sure water is available,
and p utting aside a bunch of small bills
for when the ATMs stop working. Hav
ing lived in New York City . for over 30
years, I can imagine what it could be like
with no electricity, no water, no sewer,
no food, and every highway o ut of the
ci ty blocked wit h cars that have ru n out
of gas. That's when bicycles could be
sold for thousands of doll ars.

Y2K Continued

GET
THE
ATV
BUG!
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The entire run of 73 from
October 1960 through last year is
now available. Over 800 fiche!

You can have access to tne
treasures of 73 without several
hundred pounds of bulky back
issues . Our 24x fiche have 98
pages each and will fit in a card file
on your desk.

We offera batte ry operated hand
held viewer for $1 50, and a desk
model for $260. Libraries have
these readers.

The collection of microfiche, is
availableas an entire set, (no partial
sets) for $325, plus $10 shipping
(USA). Annual updates available
for $1 0, plus $3 sh ipping/handling.
Satisfaction guaranteed or money
back!

Endless experts in the software field
are telling us that much of the world is
go ing to suddenly stop when the com
puters, wh ich are running almost every
Ihing these days, suddenly stop. Our
country's and the world 's banking sys
tems are not "compliant." Our power
companies ditto . Withou t power or
money o ur food supply system will stop.
Without fuel o ur farms will stop produc
ing food . Without trucks or trains the en
tire country will grind to a hall.

Knowledgeable programmers are busy
packing up and leaving the ci ties and
movin g to small farms.

Having had several software compa
nies, I know from personal expe rience
how long it takes to debug software. M y
rule of thumb, learned the hard way, was
to multiply peogramrrer estimarcs by seven.
A recent survey showed that on the aver
age, successful major software projects
run 25.8 months be hind schedule 
wi th 65% o f them havin g to be canceled ,
mainly due to unresolved bugs. The in-

CIACl..E111 OHREADER SERVIC£CAAo dustry estimate for checking new soft-
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REPEATERS

Codemaste r V has a wide variety of training
aIXiP.faCti=e routines. trial exams. inte ractive
arcai::Ie g ame . and~. eMS can use
muJt:iple Morse a1 ~ foTelgD
cbaracters. and 's endorsed for milita,rr
tr~ For any IBM c~tJble PC. SJR
$5 00 rm US) . Credit card ciders toU free!

31 40 S ~riaIJ;rr?~6"'t~~O 60014
(303)752-3382 sa1es@mtec.~com

www.mtochnol.comlmthOme

I.

0·20WPM in 90 Days
Guaranteed!

6m,2m&440
ON YOUR FREQUENCY

tuned ready to go.
$349.95 to $609.90

depending on control a nd power,
C on tr o ls: ha'iic to autopatch /\-'oice

Mirro Computer Conre/lll
88-19 Gum Tree Ave

:\'ew Port Riche)'. " L 34653
727·376-6575

http rifhomef .gte.net ik-tlk'mce
VISA MC Cks C O Ds PO

Codemastec V is the only computer-based
Morse code traiJing sys&q that !lU¥iptees
RESUL1S! VVhetbery:ou re a~t o r wanl
kl break the 30wmi barrier\ it Will. take you as
far as you want fo go. and rl's funl

~$29.95

like when I was working in florida and
1't.1 pa rk my car as close to the door to
the radio station as I could and sprint for
it. Maybe 10 seco nds later I'd be insi de ,
slapping at the mosquitoes that had
landed on me. That 's when I was work
ing as an engineer-announcer at WSPB
in Sarasota.

We've also been having the worst
thunderstorms in my memory, and my
memory goes hack a lo-o-o-ng way. It' s
been raini ng almo st every day, so mow
ing and getting in the first growth of hay
fro m o ur pastures wasn't possible until
the first o f August! The grass was almost
hip high. But, on the other hand , the
wild flower display was spectacula r. M y
daughter Sage and I enjoyed the display
the ether day. Golly, I wish you could
get up here to New Hampshire for a
visit!

All this is a reflection of the chan ges
o ur world is going through. The E/ Nino
rains. The tornado in Antrim, j ust o ver a
mile away. The fires in Florida. The in
crease in earthquakes all around the
world, and the volcanoes. An astrono
mer the other day said that he's never
seen the Sun active the way it has been
recently.

It's amazing how things are con
nec ted. The hundreds of new volcanoes
under the Paci fic Ocean have heated it
up, giving us the E/ Nino rains . and they,
in tum , have produced the bumper crop
of mosquitoes. Hmm, now what started
all those volcanoes acting up? Was it un
derground nuclear tests or the Sun?

Our 70 em nand Challenged

the folk tales from the people in these ar
eas in to a story of an ancient cataclysm
which wiped out most or the Earth's civil i
zations. including the possible burying of
Atlantis be neath the Antarctic ice.

His well-researched material on the
pyramids and the Sphinx will give you
endless co nversational fodder, Well, it
will seem endless to your friends or to
anyone you can can into lis tening to you
on the air.

The 578-page hardcover book was a
bargain at $27.50, hut here's the big news
- I found the $ I7 paperback edition
rcmaindered at Building 19 for $5. Wow!
Check your local s tores that carry re
mainders and grab this one , if you sec it.
It's a great read - a historical detect ive
story.

Quiz

A high school buddy I keep in touch
with, Chuck Opitz WA3YQV, sent me the
following quiz. Let's sec how you do. ( I )
How many birthdays does the average
man have? (2) Some months have 31 days;
how many have 28? (3) How many outs
are there in an inning? (4) Divide 30 by 1/2
and add 10. What's the answer? (5) Ifthcre
arc three apples and you take away two,
how many do you have? (6) A doctor
gives you three pills, telling you to take
one every half hour. How many mi nutes
would the pills last? (7) How many ani
mals of each sex did Moses take on the
ark ? Give up? ( I) One. (2) All . (3) Six .
(4) Seventy. (5) Two. (6) Sixty mi nutes.
(7) Moses? Perhaps there's mu ch 10 be
said for letting go of old friends.

CIRCLE 42 ON READER SERVICE C"'RC CIRCLE 56 ON READER SEFiVICE CAR')
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Weather

The black fly season was mercifull y
short this year, but I've ne ver seen the
mosqu itoes in suc h swarms. It' s more

The Pouch
Protective carrying case for your HT.
Tough , washable neoprene and nylon .
Neoprene is tough stufT that absorbs
shock like no leather case ever could!

Choose from neon red, lime, or royal.

State make and model of you r HT.
All pouches $ 18.50.
With shoulder strap add $5.00.
Shipping & handl ing $3.50
Send check or m.o . to:

Omega Sales
P.O. Box 376

Jeffery, NH 03452

The Land Mobile Communications
Cou ncil has petitioned the FCC to take
away two-thirds of our 450 MHz band.
Maybe they got the idea from the ease
with which conuncrcial interests were able
to get a big lump of our 220 MHz band .
The present use of the hand on a primary
basis by radar may be enough to hold it for
us. We' ll sec whether the military and olhcr
radar-using agencies have mere clout than
the land mobile lobbyists. We're kind o f

~ .. NO TUNERS

~
" .c",~ NO RADIALS

o +'" NO COMPROMIS E
:.<'~ oP"··· PRICES START AT $49 .95
,,~~' SEVEN EXCELLENT REVIEWS

c...'Itt.J ~~O JUST DON'T HAPPEN BY CHANCE
~+~.. CALL US FOR A FREE CATALOGUE

...",oiI:' s•• ,.,i•• i. 7J. 0<1. 1I U, rI. s.~1. 1'85 : 71. ... ,,1 1911
~oiI:' rooOre. 111' : WI!.. Ml r. 1"1 : 71. h •. 1111; 73. A-., lUI

ASK ABOUT OUR NEW ISOTRON 16 0C!

BILAL COMPANY~
131 MANCHESTER DR IVE

FlORIS SANT. COLORADO to,,, .
(7 19 ) 687-0650 ' .
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HamCaWM CO-ROM
u .S. & International • Over 1,490.000 list ings

~
The HamCalr'" CD-ROM allows you to look

~ up oveo1 .490.000 c.higns from a ll overlhe
;;;; 0 world. includin\lovvr3Ol)cali are as. CMIr
,_ 108.000OOllllandI4'd81ed Inklm8hONI

.$ \Isl-.gson tllll~ 19988ditoon!
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iS51J1tdille. e xpo-al"", dale. birthda Ie (OV9l'678.000 U.S,
bil1tldal91 5till in data basel. previoul CIl II (5), previou I
cIa5I.181~ude . Iorlg~ude. grid 5QUire. county. llmtl zone.
_ daddfess.a Sl man a\1!'l. and WNWURL

o()jllM)'Sprecise I;alt ude.lorogitude. and grid 5QUIl,elot
amo.t~U.S, and OXCi\L

oC"''''1eI beam'-:ll og anddislllnoaloom yo..-_IOII.
oErI'Ianc8d IBbel pli ,'allllor WII'Idows . 8@oIcK:l pinlel.tonI

andpoinl any 5izai label. Label~. margins. c:oiI.mnI.
a nd IOWI e refullyoonli(pJra ble. SuPPO'I5copy & paSle.

Alsoon Ha mCa l ' " are over ,.~ .OOO c ross (eterences
lJom old10ne..ceae. over60.000 e ·maila6dre5... . over
3,!>OO pt10105. 19.000 van ~y calls and much more .

HamCaI' " is 51'. iusl $50.00 pkls $5.00 shipping
U.S., 58 .00 lIlIemallOllat.



JU SI be sure to te ll them that
you re ad about them right here,
in 73 Ma gazine' s " RT T Y
Loop," O K?

A ctivity on the Web s ite
slowed do wn o ver the summer,

which I had e xpected, b UI is
picking up now that fall has ar
ri ved . We p lan 10 d o so me
hou seclea ning and upg radi ng
over the fall , with ne w items
bein g ad de d a nd o lder o nes
tak en d own. Check. the si te at
[hup:ll www2.ari .ne tlajr/rt tyl]

and see if any thi ng up the re
takes your fancy! Let me know
what you like , what you d islike,
and what you ' d li ke 10 sec. I'll
sec if I can ucccmmodatc you.
C heck. bac k here ne xt mo nt h,
fo r mo re from " RTfY Loop ,"
the o rigina l so urce for RTfY
info rmation . f2'I

good. j ust ink those old surplus

guy s."
Computer Friends has been in

bu sine ss s ince 198 2. In the ir
wo rd s. the first prod uc t made
was the Maclnkcr. a universal

ribbon re-i nkcr. of which they
have so ld over 350,()(}() units 10

dat e . Iro n ica ll y, the p rodu ct
name had nothing to do with the
Maci ntosh . With a dash o f opti
mis m they had d reamed of he
ing able to produce a banner
( on e d a y ) re ad ing " O ve r

100.000 sold," afte r the fash ion
o f a we ll-known fast food fran
chisc . They have expanded thei r
li ne s, though , a nd no w sell
much more than that early prod
UCI. Yo u can co ntact them at:

Computer Friends
13865 NW Cornell Road
Portland OR 9 7229
Orderi ng: I (HeX) 547-3303
Tech Support and Q uestions:

(503 ) 626-2292
Ihttp://www.cfriend s.co m]

ribbons. A variety of techniques.
from stamp pad ink 10 WD-40 ,
were suggested to re-ink or pro
long the Iifc of teleprinter ribbons.
I rec ei ved a le tte r from Jim
KcKelvy W9 DJN o f Medi na,
Tennessee , who addresses the
point with authority:

"T rying 10 ink ribbon s with
s uc h c he m ica ls a s WD -40 ,
sta mp pad ink. and g lycerine
are. at best. a poor substitute for
the correct ink."

Co mputer Frie nd s. of Port
land , Oregon. is o ne so urce he
located . He further advises :

"T hey have the proper lubri
cared ink in vario us q uanti ties.
A two-ounc e bottl e will ink

many ribbo ns.
" I have been inking ribbons

fo r several years. In fact. this
document [the letter he se nt me
with nice, dark. type} is being
printed on a dot matrix printer
with an Bpso n ribbon that has
bee n inked se vera l times .

" Application of the ink is an
o the r SIOry . T he above source
se lls a ribbo n inker. This de vice
consis ts o f a small motor that
pulls the ri bbon past an ink me
tering well. In my case, it takes
about 12 mi nu tes to in k the
ri bbon . The motor shaft ac 
c ep ts vario us ada pters 10 ac
commodate di fferent ribbons.

'" und e rstand th e re were
comme rcial inking de vices uuu
o ne cou ld att ac h to me rele
printer. I never used (me, but see
no reason the above mentioned
ink would not wo rk o ut.

" At some hamte s ts I ha ve
see n ve ndors se ll i ng sma ll
bottles of ink for ink jet printers .
DO NOT use this ink. II does not
have the proper viscosity.

" I agree with yo ur assessment

o f couon '·S.synthetic ribbons and
the comment about cellophane.
BUI, if the ribbon material is sti ll

Now. a few months ago, we
were looking into the topic of

Ribbons

RTTY Loop
conuuued j rom page 55

listi ng freq uenci es o f interestto
those who like to scan for vari 
ous utili ty and commercia l sc r
vices. This information ma y he
had at [htt p://www. fra nkfurt.
ne tsurf.dc/- mike/h r. hrml.

O r the S..-andinavian Amateur

Radio Telepri nter Group. Pre
sented in . we ll. Scandinavi an
(Swedish? Danish 'i ). this is a

source o f hel p to the rad io ama
teur that also includes listings o f
hams willing to lend a hand. I
can't translate it, but at lea st

some o f it is recognizable as jar
gon . You he the judge at [http: //
www.plca.sc/sartg/I .

An Ital ian site which catalogs
an assortment of ham radio re
sources. inc luding tho se- speci f ic
to radtotetc ty pc. packe t. and
other exotic modes, runs unde r
the name A RI - A hri W WW.

T his one c an be figured ou r.
even if you don 't kno w Italian!
See if you can read it at lhu p:11
www.telem ar.it/moltlfi/ari/h tmII
ultriwww.hun].

An ambi tious amateur project,
complete with the institut ion of
ham radio banner advertisi ng. is

K IDWU Dol x ei. Amateur ra
dio news. links, and other infor
mati on is presented in a clean,
functional ..ite . You should ti nd
something interesti ng at (http:"
www.k ldwu.net/].

Ian Kluft K06YQ tell s the
tale of how he started collect
ing links. and e nded up with all
encyclopedic li sting of amateur
rad io on the Internet. With a list
ing in table-of-con tents format.
hoi links 10 the sections, and full
URL s spe lled o ut, th is list ing is
cusy 10 search. and easier to usc.
I highly reco mmend it if you are

__ _ _ _ _ _ _ _ _ _ _ _ J looking for thai special informa

lion about some aspect of ama-
teur radio. See if you agree at
[hn p://www.kluft.com/-ikluIV
ham/list.html].

Winding up our tour. StC\'C
WA7YAZ hasa visual ly appeal
ing page thai supports a great
deal of ham radio information.
From lists of ham rad io magu
zincs o n li ne to hot links into the

amateur radio ncwsgroups. this
is a very interesting site. Make
sure your browser is set up for
newsgroups. tho ugh, or you will

crash if you se lect one , See wh at
1mean ar lhup.z/www.utw.conv
-yaz/ wa'ryaz. htm].

By th e way, a wo rd abo ut
so me of these URLs. Many of
the site addresse s o n the Wo rld
Wide Web include the tilde char
acter (-). It is vel)' important 10
no tice when that c haracter ap
pears, U'\C it correctly, and don't
s ubsti tu te a hyphen (-) fo r it.
Many o f tbe E-ma ils I recei ve

slating that this o r that published
Web address was wrong invo lve
a misplaced tilde. A word to the
wise ...

LETTERS
COj'lfin ued J rom page 6

free-running dock. with a few
seconds error per d ay that is rc
set at midnight with a one-sec
and error. Traditio nal electric
clocks using synchronous mo
lars have about an order o f
mag nitude smalle r erro r.

11k: receiver tuned to
WWV B has a n insuffic ie ntly
sma ll antenna. !M) that in fringe
reception areas. such as the
West Coas t, it must be p laced
in a window faci ng: Colorad o
to rece ive the s ignal wit h
eno ug h SN R to fun ctio n . f2'I

Peoria

like remoras . just going along
for the ride and pic king up any
lefto vers while the sharks ear.

aren 't there o n Saturday. Sep
tc mber 19, for m y talks, I'm
going to find it very d ifficu lt 10
forgi ve you . And ne ver m ind
that blessed 10 fo rg ive baloney.
I' m go ing 10 hold a grudge,

If you're wi thi n hard d riv- a nd if I don't ge t o ve r it in
ing distance o f Peo ria and this life. I'll nurse it for a
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lon-n-ng time in whatever comes
ne xt. Do yo u really need that
kind of bad karma? Heck, lifc
is tough eno ugh as il is .

None o f thai shifty-eyed
wcasling - just be there . And
bring some money so you can
buy the books I' ve wri tten that

you shou ld have sent for, b ut
haven ' t. Bring lots o f money.

One mere thing : If yo u' re
enjoying m y writi ng , give m e
a b ig hug . Okay? You don ' t
wa nt me gell ing discouraged .
retiring a nd tak ing up g olf.@
you '! Thin chance . fiI



PROPRIiRTION
Numb« 63 on J'O'If" FHdb«* r:Md
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SUN MON TUE WEO THU ' AI SAT

Jim Gray wt XUf7 I 1 , 2 FoG 3 G 4 G 5 G-F210 E Chateau
Payson AZ 85541

6 F 7 F 8 F 9 FoG l OG ll G 12 G-FUimpeg @netzone.com]

13 F· P 14 P 15 P-f 16 F· P 17 P 18 P-F 19 F

120 , 2" 22 F 23 F 24 F 25 F-G 26 G I
As this forecast is bei ng pre- may be possible in the morning .

[ 27 G 28 G 29 G 30 G-F Ipared (ca rly June) the solar nux Short s kip out to 2()()() miles or
values arc slaying consistently so ought to he avai lable in the

in the range be twee n 90 and afternoon.

120. and the bands renee! Lhis short skip from 100 to 1000 during the day, and our to be-

by producing good OX. There 15-17 meters miles during the day. and be- tween 500 and 2(0) miles at

yond during darkness hours. As night. On 160 meters, look for
is every reason 10 suspect that Reasonably good OX to all always, QRN ca n be a problem. DX during the hours of darkness
the upward trend has now be- areas of the world, especiall y to hut should be abating this month. and just before dawn. Short skip
g un, and hy Sep tember (this Afri c a , So uth Am e r ic a and shou ld he ava ilab le from 1500
forecast) you can expect even South Pacific during daylight 80-160 meters to 2300 miles at night.
be tter OX opport unities with hours and peaking in the after- When reading the banditimeJ
stronger signals on good days. noon , Short skip openings to On SO meters, you may find country chart. reme mber that a

As the ca lendar shows, the dis tan ces greate r than 1000 fairly good OX openings to the higher or lower band at a par-
very best days (G) are like ly to miles should be common. southe rn hem is phe re d uri ng ticular time, to a spec ifi c coun-
be the 2nd-5 th, lOth-1 2th, and hours of darkness and sunrise. try, can produce good results.
26th- 30th, The poor (P) days 20 meters short sk ip to about 350 miles wixuo . il
are likely to take place between

Expect openings to all areas
the 13th and l Sth and I expect of the world from morning to
the 16th, 17th, and 18th, spccifi- EASTE RN UNITED STATES TO:

evening (see band/time/country
cally, to presen t other geophyst- GMT: 00 oa "' 00 oe ru " " .. .. ac za

chart), peakin g locally an hour
"""" " 00 oo zo rs

ca l upsets as well. possibly in or so after s unrise and aga in ARGENTINA " oo " " tc w "the form of violent weather. du ring the afternoon . Short skip IAUSTRAlIA .. oo " oo oo "C»"'- roN< " oo " eo " oo " oo w w "beyond 750 miles should be '''"''''' " .. .. " oo " w w eo ec
10-12 meters good duri ng the day. - , " oo oo " " " ec ec W 1()' 15

INDIA sc ec
Fairl y good transequator ia l JAPAN .. 00 eo zc "30-40 meters MEXICO .. so .. eo " ec sc ac rc to ..

OX should occur during local PHIUPl'1NES ec oo
afternoons. Also. some F2· layer Fairly good wor ldwide OX ,PUERTO AICO " oo .. " " oo ac ec to rc ",RUSSoA lC l.S.. " " " " oo ,
openings on east-west paths to openings may be expected from ,SQl.'TH A.Al(;A oo " " " oo ,
Africa and the South Pac ifi c early eventng through sunrise. WEST COAST .. eo oo oo oo " ~

CENTRAL UNITED STATES TO:

Numwr 63 on your FHdOIlCIc cllrd ALASKA rs rs

HRM HELP
ARGENTINA " ac oo " .. " rs

;k!STRALlA " oo oo ~ .. .,
"

C»"'- """ " eo oo " .. " rs -c " "ENGLAND ~., .,~ '''' " " oo oo oo

- " " eo oo " .. "
., oo " "

We are happy to provide Ham Mass achusetts mystery INOlA oo
JAPAN " "Help f ree on a space-available MEXICO " ac eo .. .. ts " tc " rs

basis . To make our job easier I am looking for information Ptlll ll'9l"-ES " ec oo
,PUE"ITO A,CO " eo oo " ~ " " " " "and 10 ensure thor your listing on a Grundig radio bui ll for the f' l"SSlA tc ,.s . ec " eo

is correct. please o pe or print Americas. It is shortwave. AM. SOUTH A" AICA oo ts " ~

your request clearly. double- F~f and stereo. I would like to WESTERN UNITED STATES TO;

SP(lCetJ. on afull 8-J/2 .r l l -inch know who fixes them or knows ALASKA ,\:111 e " " ec oo eo " " ts
ARGENTINA 10/1 5 eo ac " " 10/1~

sheet ofpaper. Use upper- and o f a source for le fto ve r new
AVSTAAI.'A " " " 00 oo .. " " ec ec ,~ "lowercase letters where appro- parts. Is there a Grundig club'! ICAHAL ZONE oo oo - - " oo " " " "

prime , Also , prim numbers The model number is RF 26001 ~~ ,= ..~- , " " ~" " " " " " ~ oo oo
carefully, Specifically memion Ste reo. FM 13 circuits. so lid ,I"'I)A "" "" oo

that your message is for the sta fc AM 7 circuits. The addre ss - , 11)'15 .,
" oo oo oo " " "MEXICO oo 00 woo- " oo " " " "/lam Help column . Pln l.\"e re- on the md io is Grund ig Werke P!" ll IPPINES ,~ ,~ oo " .. oo oo "member to ackn owledge re- GMB H FurthiBayem, W. Ger- PUEATORICO " oo woo- " oo " " " "'FWSSlA IC-' S.l oo

sponst's to your requests . Thank many. Kris Hermanson. P.O, Box ISOUTH A.RICA oo oo " " ~"
you for your cooperation . 273. Ub/",;nster MA OU73. Pa EASTCOo'S1" "

., oo oo oo " "
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Radio Bookshop
ORDER FORM

Numb« 64 on row FHdback c. d

Barter 'n' Buy
Turn your old ham and computer gear into cash now. Sure, you can
wait for a hamfes t to try and dump it. but you know you 'll ge t a far
more realistic price if you have it out where 100.0IXl act ive ham po
tential buyers can see it, rather than the few hundred local hams who
come by a flea market table, Check your attic, garage, cellar and
closet shelves and get cash lor 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 il lor your widow to throw out? That stuff isn' t ge tting any
younger!
The 73 Flea Market. Barter 'n' Buy, costs you peanuts (almost)
comes 10 35 cents a word for individual (noncommercial!) ads and
$1.00 a word for commercial ads. Don't plan on telling a long story.
Use abb reviations, cram it in . But be honest. There are plenty of
hams who love to fix things. SO if 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, II
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
calls, you priced it low. If you don't get many call s, too high.
So get busy. Blow the dust off, check everything out. make sure it still
works right and maybe you can help make a ham newcom er or re
tired Old timer happy with that rig you 're not using now. Or you might
get busy on your computer and put together a list of small gear/parts
to send to those interested?

Send your ads and payment to: 73 stagotine, Barter 'n"
Buy, 70 Rt. 202;\/, Peterborough ;\iH 03458 and get set fur
th e phon e calls. The deadline for the December 1998 classified
ad section is October 10. 1998.

MAHLON LOOMIS, INVENTOR OF
RADIO. by Thomas Appleby (oopyrighl
1967). secooc printing available trom
J OHAN K.V, SVA NHOLM N3R F,
SVANHOLM RESEARCH LABORA·
TORIES, P.O. Box 81 , washington DC
20044 Please send $25.00 donation
with $5.00 lor $&H. BNB420

RF TRANSISTORS TUBES 2SC2879,
2SC1971 ,2SC1972, MRF247, MRF455,
M68719, 2SC1307,2SC2029, MRF454,
2SC3 133. 4CX250B. 12006, 6KG6A,
etc. WESTGATE, 1 (800) 213-4563.

BNB6000

FREE: Scanner eonectors memoos
and secrets. Learn how to buy, sell,
trade and USE scanners in the most
etucrent manner. Enclose $2.00 lor
postage and handling to: P.O. Box 402,
Decatur TX 76234. BNB523

BIOELECTRIFIER"'" 5 Hz micro cur
rent supply lor ptant and animal reo
search. Semi·Klt $38.00. Assembled
complele wnn batteries and silver eiec
trodes $89.50 . Add $2.50 postage.
Thomas Miller. 314 South 9th Street,
Richmond IN 47374. BNB343

HEATH COMPANY is selling photo
copies of most Heathkit manuals, Only
authorized source lor copyright manu
als. Phone: (616) 925·5899, 8-4 ET.

BNB964

WANTED: Used HF transceiver. I am
a slruggling sucent WI10 would like 10

gel on the air. If you have a spare HF
rig col lecting dust, consider helping a
strapped college studenl. Thank you.
Paul VE3SQM, (416) 236-5599 701
1294 Islinglon Ave.• Toronto, Ontario
M9A 3K2 Canada. BNB5004

METHOD TO LEARN MORSE CODE
FA ST AND WITHOUT HANG UPS
Johan N3RF. Send $1.00 a SASE.
SVANHOLM RESEARCH LABORA
TORIES, PO Box81 . Washinglon DC
20044 USA BNB421

TEL EGRAPH COLLECTOR'S PRICE
GUIDE: 250 pictu res/prices , $12 post
paid , ARTlFAX BOOK S, Box 88 ,
Maynard MA 01754. Telegraph Mu·
seum: [hlt p:/lwltp.coml. BNB113

aSL CARDS. Basic Styles; Black, and
Whole and Color Piclure Cards: Cus
10m Printed , Send 2 stamps fo r
samples and meranee. RAUM'S, 86 17
Orchard Rd" Coope rsburg PA 18036,
Phone or FAX (21 5) 679·7238,

BNB519

Scan ner collector sell ing out. Too
many to list. Handheld, home and car
units. Many are unblocked (have full
800 MHz). Dallas TX area. can ship
anywhere. (817) 595-6568

BNB524

S&H"If--:==
TOTALS _

- --- - - 81al0 - Zip - - Counl')' - -

,

WANTED: High capacity 12 volt so
lar pane ls lo r repealer. Ik k4ww@
lai,...orgl or (540) 763-2321 .

BNB2630

WANTED : NYE VIKING STATION
MONITOR RFM-<Xl3, RFM-005. Pay
ing $600 . Randy Ballard N5WV, (903)
687·3002 ; [TMT C Prysm.net].

BNB5001

1991 WOR L D SE RI ES . Twins vs.
Braves, "Most Eli citing World Series
Ever'- Official MLB 80 minute VHS
color video captures 7 games of tl'lrills.
$22 .95 plus $3 sIh, wI1ile supply lasts
Hadio Booksnop. 70 Rte . 2 02N ,
Pe1erborough NH 03<\58; Tel. 1-800·
274-7373; FAX (603) 924·8613. MC,
Visa. Amell , ck., m.o. BNB60

CodeTapes

Radio Bookshop
Phone 800·17"-7373 or 603·91"--00511. FAX 6O.1-91"-861J. or see
order fon u on this page for ordering infonnanon.

7~~ S"PIll~t>lpe Thi5~g l:lp: rab-s~~lhe !6 koen. 10
IUIIhen 2nd _l:UJI)' pln.1U.1lIOD c..,4JltiC' ..'m p;lCtICe eooU) Rep of !he..-ay. !..'i .oo
73Tt), n.. StidJrr (, ..pm codr. TIm is ee pecece~ f... 1l1o><: " floSlW\;\'ed !he
5 "pm tape and itrs abo !he tJp:" for IIr So>1ee 2nd Ttrllnician Inn"". It illcorllprilled of
0IIl." solid holD" ofcOO:, lli'll'X'lel'S are .....,1 at 13wpm and "f"IC-ed at 5 wpm, 55,00
73TO Bad. Rn-ru.tT t3 "pl1\ c...d~ lal'" Cod: group" again JI a hfi,k 13+ 1'01"11 so you'll
be really at ease wteu you sit <1O:II',n in fronl of a ste<"ly~}'ed VOllllllc...,. e~allliJ""'" who SIan.
S<"....ti~ >'oupl:un languall" l'td: at only 13 per. S5.oo
73TIO C~....... :m-+ ..prntodebl-"" Go forlheExtr:l. cl:wlicfttsc. 55,00
73l2.s :\Iind~ 2.'4 .. pm eodC' ....l-"". s-s.OO

ASTRON power supply, brand-new wi
warranty, RS2QM $99. RS35M 5145.
RSsaM $209, RS70M $249, AVT. Call
lor other models . (626) 286-0118,

BNB411

POWER TUBES FOR SALE: Sell or
Trade. ARS Electronics 1818) 997
6279 , PO. Boll 7232, Van Nur-; CA
91<\09. BNB13

COLLOIDAL SILVER GENERATORl
Why buy a "box 01batteries" for bun
ereos01 dollars? Current regulated.AC
powered, lully assembled with _1 2
AWG Silver electrodes, $74.50. Same,
bUI DC powered, $54.SO. Add $2,SO
shipping. Thomal Miller, 314 South
9th Street, Richmond IN 47374.

BN6342 IShiPPing: All orders add $5.00 handling ' plus
Ithere is an additional at cost shipping charge ~

'

added to all foreign orde rs. We ship UPS where 1
possible , please give us street address.

IMake checks payable to "Hacio Bookshoo." I
IForeign Orde rs: Choose one 0 surface shipping 0 air shipping I
I (Surface delivery may take 2-3 rnontns.] [

'

"Note: The actual foreign shipping cos ts will be addi tional to the ,
regular shipping and handlmg lees.
, I
,Name Phone j

- --------- - - - - - - - -1 fdd,ess I

ICily I
I $1 0 minimum for credit card orders I
ITotal Paid s C CheckiMoney Order C AMEX C MC c v ls AI

ICard # Expires I
I I
[Signature Date I

~~I~Phone : 603-924-0058, 800-274·7373 , FAX 603-924-861 3:
I :ROOio ecoes-co.DeI:t- 996. 70 Route 202 N, Pele!tlOroU\tl NH 034S8 I

I D YES, Send me 12 issues of 73 at the low rate of I
I $24.97 (save 47% over the cover price). Canada add $7 I
, plus 51.40 GST; Foreign add 51 9 surface: 542 airmail. ,L ~
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~RC

•
160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB,GW,AM,AFSK,FM) on all HF amateur
band s and 6 meters. JST-145. same as JST-245 but without 6
meters and built-in antenna luner.

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

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

3 AUTOMATIC ANTENNA TUNER· Auto luner incl uded as
standard equipment. Tuner settings are automatically ste reo
in memory for fast QSY.

4 MULTIPLE ANTENNA SELECTION . Three antenna connec
tions are user selectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz-30 MHz. plus 48·
54 MHz receiver. Electronically tuned trent-end fillering. quad
FEr miller and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (> 100dB) and 3rd order
ICP of +20dBm.

6 IF BANDWIDTH FLEXIBILITY - Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW fillers for 2nd and 3rd IF optional.

7 C RM SUPPRESSION - Other interference rejection features
include Passband Shift (PBS), dual noise blanker, a-step RF atten
uation, IF notctl lilter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING -Once tuned, the IF notch filter will track Ihe
offending heterodyne ( ~ 1 0 Khz) if the VFO frequency is changed.

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

10 CW FEATURES - Full break-m operation . variable CW pitch. built
in eectrcoic keyer up to 60 wpm.

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

12 200 MEMORIES · Memory capacity of 200 Channels. each of
wtlidl store freq uency, mode. AGC and bandwidth.

13 COMPUT ER INT ERFAC E - Built-in RS·2 32 C interface fo r
advanced computer applications.

14 ERGONOMIC LAYOUT - Front panel features easy to read co lor
LCD display and thoughtful placement of controls lor ease of oper
ation .

15 HEAVY·DUTY POWER SUPPLY - Built-i n switching power
supply with "suenr' cooling system designed fo r continuous
transmission at maxlrnim output.

[JRCI 30pan RfMiio CO.,.lid.
430 Park Ave., zno Floor New York, NY 10022 Phone: (212) 355- 1180 Fax: (212) 319·5227
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