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Get more leatures loryour dollar with our

REp·200 REPEATER
CRYSTAL CONTROLLEO VHF & UHF SYNTHESIZED VHF FM

FM EXCITERS & RECEIVERS EXCITER & RECEIVER MODULES

---
• Convert vhf and uhl sognals .j ., 3

to & Irom 10M
• Even il vou don't have a 10M rig, you can pick up

very good used xrntrs & roves tor next to nothing
• Receiving converters (shown above) available fOf

variOus segments o16M, 2M. 220. and 432 MHz.
• Rcvg Conv KIts from 549. wiredltested units only $99

• Transmitting converters J~~._

,,, 2M. 432 MH, . 1'~'31~1 ~..;:'~
• KIts only $89 vhf or $99 uhf. !;",r j' :c '.!J;~ ;"
• Power amplifIers up to - <t.>.: ;&.....

50W output - ' •.L

LOW NOISE RECEIVER PREAMPS

T301 EXCITER
Rated for ContinllOuS duty.
2--3W outptlt.
• Kit ,....._~ .. $109
• TCX Q option $40
• Wiredltested $189

(ocruce e TCXO)

R301 RECEIVER
• KiI ,....._~ ...only$1 39
• TCXQ option $40
• Wiredltested $209

(includes TCXO)
• TraditIonal crystat-control

led receivers & exciters are slll/
avaIlable for all vhf ana uhl bands,

No more waiting for crystals!

e
Hamtronics Is pleased to announc.

NEW a n ew line of its vhf fm transmitters
and receivers, popu lar fo r repeaters•
voice & data l inks. contro l. telem etry,
and other demanding applicallons.

T301 Exciter and R301 Receiver provide high qualily
nbfm a l'ld 15k opetallOn on 144-148 MHz ancl220-225
MHz (also 139·174 MHz arid 216-226 MHz for expor1
and goy·t services) features include

• Dip switch frequency selection.
• Exceptional modula tion for voice and acss
• Very /ow noise synthesil er (Of repeater serv~.
• Direct 1m for data up to 9600 baud.
o Commeroal grade texo for tight frequency accur·

acy in wide range 01environmental COfIdtllOllS
• In stock for same day shipping

LNW-( I ECONOMY PREAMP
NOW ONLY S24/kit, $44JW&t

• M iniature MQSFET Preamp
• Solder terminals a llow easy

connection inSide rad ios.
• Avajlable for 25-35. 35-55. 55-90. 91).120. 120-150.
1~200, 200-270. and 400-500 MHl bands,

LNG-( ) GAAs FET PREAMP
STILL ONLY $59, w ired/tested

• Make your friends sick w ith
envy' Wor1l; statons ltley oonl
even know are there

• Install one at thl'! antenna arid
overcome coa x losses

• Available for 28-30. 46-56, 137-152, 152-172.210
230, 400-470. and 800-960 MHl bands,

No need to spem! thousands on
new tran$ceivers for each bandl

- -,..,-
..~ ~_.,

2W output. conunoous duty,

• TA 51: for 6M. 2M. 220
MHz kit $99. wit $169.

• TA451: for -4 20-475 MHz.
..... kit $99. wit $169.

• TA901 : for 902-928 MHz,
(0.5W out) " wl t 5169.

FM RECEIVERS:
• R100 VHF FM RCVR.
Very sensitive - 0 .15IJV.
Superb selectiv ity. >100 dB
down at :t 12 kH.z. best avail
able anywhere. nutter·proof
squelch. For 46·5-4 . 72-76.

140-17 5. or 216-225 MHz, .,..,...,.... kit 5129 , wit $189
• R144 RCVR. Like R1 00, for 2M, wilh helical

resonatat in front end kit $159. wit $219
• R451 FM RCVR.lor42D-475 MHz. Similar to R100

above .., _ krt $129. wfl $169
• R901 FM RCV R. 902-928MHz $159. wfl $219

WEATHER FAX RECEIVER

A .ensitlve ,nd ulKtivll
professional grlld' reefiver to
Il'onitor c:ritlc,l NOM _ ,ther
broadeast. . Good~ption

even at mstences 0170 miles or
more with surtable antenna. No
comparison with ordonary consumer radios!

Automatic mocIe provides storm watch. alert'"Q you by
UI'VT1Utlng receIVer and prOYidi'lg an output 10 tnp remote
equipment ..nen an alert lone is broadcast Crystal
conlroIled l or accuracy: all 7 chi nnIlls (162,41) to 162.55).

Buy just the reee....er pee module ~ kil form or buy the krt
wilh an attractive metal cab inet. AC power adapter . and
buIlt-in speaker. Also available factory wired and testec
RWX Rcvr kit.PCB only ._..•...•.••.•..•_ .._ _ .._ _ _ 579
!tWX Rcvr kit ..ilh ctbin«, speakw. &AC adapt w .$99
RWlt Rcvr ....Id/I ested in t<Ibintt oritII speakw' adapIw _ $139

Join the fun . Get strlklng
Imag" direetty from the
_ather satellitnl

A very sens~lYe wideband 1m
receiver optlmlnd lor NOAA
APT & Russian Met"'or weather lax on the 137MHz band

Designed 'rom the start lor o ptenum salellil e rece puen; not
just an off-the--shell seanner with a shortell-out IF Idlerl

Covers all 5 satel rte enaooel. Scanner ClraJit & recoroer
control allow you 10 -..rtomatJeally caplure . ogna ls as
sateltles pass overt'lead. even while away from home
• RU9 Receiver Kil iess ease $159
• R139 Receiver Kit wrth case and AC pow-er adapt",r $189
• R139 Receiver wit In case wrth AC power adapter " .$239
• Inlernal PC Demodulator Board & Imaging Sonware $289
• Turnstile Anlenna .•..............._ _ $119
• Weather Salellite Handbook _.•.....................•. •. $20

Get time & f requency check. with.
out buying mult/band hI revr. Hear
10181' activrty reports a1fed;"g radIO
propagation. Very ..ns ltlYlI and
. elective aystal controlled super-
hal . lledieated to b tening 10 WNV on 10 MHz.
Per10rmance rivals the most expensive receIVers

• RWoNV a evr krt , PCB only ." " " ".." $59
• RWoNV Revr krt ",,111 cab\, SpOt. & 1'N<k adolpler " $89
• RWNII Rcvr wl\ i'I cab! wiIn SJlkr &adapler .__._._ ._ $129

• lI ltstlllonly$1095
• factory assembled s rill only $1295
$0-50< '.)-I1• .11)-n' . •~7S_ lI02-tle _ O/IgMIJ ...... 1
• , CC tJJ"l _ ........ "" ...",...... _ .. '~ & .50 _ _

Amlcroprocessor-controUed repeaterwith fu ll auto.
palch and many versatile dtmf remote control fea·
tures at less than you might pay for. bare bones

~_-::":,"=.:ter orcontroller alene!

How 
2 meter machines in
stock for next day sh ip m en t !

Digital Voic. Record.r Option. A llows message up
to 20 sec. to be rerrcte fy recorded off the air. Play
back at user request by DTM F command. or as a
penodical voice id. or both . Great for mak ing c lub
announcements! only $100.

REP·200C Econom y Repe<1ltlf". R@aI-VOice 10. no
dtrnf at autocatcn , Kit only $795. w&t $1195

REP-200N Rl peater . Wi tMut ccotrouer so you can
use your own ,..,..,..,. Kit only $695, w&t $995.

Hamtronic i has the world', most '~•• "~1'- '
complete Une of modules for _

~li'making repeaters. In addition to It=-: t. .
exciters. pa',. ;lind receivers. we ,.'tj~,.f-~:>
offer the following control lers. ;' ~ ,,' -;~

COR·3. InexpenSIve. fiex;bfe COR modufe wrth teners,
courtesy beep, audio mixer, ... .. ,..... only $49Ik lt , $79 wit.

CWIO. TradrtlOnal diode matrix IO·er. . kit only $59.

CWID-2 . Eprom-controlled 10'er ..... only S54lkit, sn wft..

DVR_1 . Recon:l your own veee up 10 20 5«. for veee id
or payong dub announcements. .. $59tk it, $99 wit.

COR"", Complete COR and CWlO all on one board, 10 in
eprom Low power CMOS only U 9lkit, $1"9 wit.

COR". COR wllh rea~voice id Low power CMOS, non-
vOla!ile merTlOly ,kll only $99. wit only $10 _

COR-5, liP conlTOller wrlh autopatch. reverse ap. phone
remote control. Iols of OTMF control funetoons. aa on one
lxlarcI , as used on REP-200 Repeater, "" $379 wit.

AP·3 . Repealer aUlopatct1 , reverse autopalch, phone line
rerr.oteeonlrol Use wilh TD--2 .,." , ,klt $89.

TO.2. Four-d lQ~ OTMF 6eeoderJeonlroller, F e lat.e/'ung
on-off "'-'etions.1011 call restrictor ,k il $79.

TD-<I. OTMF controller as above except one on-otf function
and no tOll cilll resircee-. Can also use lor seled. e ealllng :
mute speaker until someone pages you ,,, ,,.klt $49,

Access all your favorite
closed repeaters!
• Encodes all slandard CTCSS
tones wilh cry stet accuracy and
convenient DIP swrten selection

o ComprehenSIVe matlUal also shows how you can MIt up
a Iron! par'tll sw~en to select lones lor ~eral repeaters
• D.eocler can be used to mute receive audio and IS
opbmlzed tor in$L1l1atiorl '" repealers 10 provide ClOsed
access HIgh pass Mer gels rid 0' annoying buzz in
receiver. New low pricnl

• TD_5 CTCSS Encoder/Oecoder Krt oow only $29
o TO·5 CTCSS El'l(;QljerlDecodar W edltested $..9



KPC-9612 Plus

I r on ies
1202 E, 23rd St., Lawrence, KS 66046
tel: 785·842-7745' fax: 785·842·2031

e-mail: sales@kantronics.com
web: www.kantronics.com

~\IOfII SUJreCI to c:t\aI1ge ftl!tloo! I1Q!l<.:l:I Of OOIig8tm. APR~ 1$ • regoSlered
lrademarl< 01 BOO Bruror>ga, WE\4APA All r~eG lraoemarks re<T'ajn tI>e p'OIJ6f!y 01

,..,..~-. 'ExpIrIslon__ anIIOPiIled lor il\IIIilIO*ly " eatrt 1996

KAM Plus

KPC-3 Plus

• 1200 bps . Now with more features!
• Packet, GPS/APRS, Host, KISS and WEFAX modes
• Personal Maitbox (PBBS) now supports multiple calls
• Copies NWS EMWIN with optiona l software
• Remote access, sensi ng and control with two A/ Dand two

control Lines
• KA-Node or option K-Net networking capability
• PBBS lOOk, expandable with optional 5l2k RAM
• Uses external power or internal 9v battery
• NEWUSER mode and online help

• 1200 port AND second port of 4800 - 38,400 bps
• Most modes/ capabilities of the KPC-3 Plus and POCSAG(paging)
• Unique desig n allows the addition of another port,

high or lowspeed·
• KA-Node or K-Net option works with multiple ports
• Remote access, sensing and control capability
• Telemetry transmission capability
• NEWUSER mode and online help

• Same great KAM Plus performance in an attractive new package!
• Dual port VHF/ HF(1100/<- 300 bps) multimcde INC
• Packet, GPS/ APRS, Host, KISS, WEFAX, ON, RID, AMTOR,

PACTOR, G-TORT~ , TOR, and free Signal Detection for HF e-mail
• l OOk personal mailbox standard, expandable with optional S12k RAM
• Remote access capability
• Real time. battery backed clock
• NEWUSER mode and online help
• New style case available fo r older Ka m Plus units

nics offers a number of ways to enjoy the growing field of
communications. Choose the unit that suits your interests and
• ALI Kantronics units come with a one-year limited warranty
n be upgraded when firmware updates become available.



~ ASTRDN ~rv~~~:CA92718
I~ c C R PCRATICN (714) 458-7277 • FAX (714) 458-0826 www.astroncorp.com

55-tO
SS-12
SS-18
55-25
55-30

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 von & amp meters
55-30M With volt & amp meters

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

SPECiAl FEATURES PIlfO.MUCE SPECIfiCATIONS
• SOLID STATE El£CTlOflCAUY REGULATED • INPUT VOlTAGE: 105-125 Vf!,£
• FOLD.BACK CURRENT LIMITING Protects Power SIlpply • OUTPUT VOlTAGE: 13.8 VDC ± 0.05 volts

fr om ecessrve cueem& eeennecus shorted output (Internally Adjustable: 11-15 VOC)
• CROWBAR OVER VOlTAGE PROTECTION on al l ModelS • RIPPlE Less \tIan 5mv peak 10 peak (lull load &
u~ It$-3A. u.&l. 1S-SA. 1$-41.. I$-5l. low Iinel

• MAINTAIN REGULATKlN & lOW RIPPlE allow line input • AU units available in 22Q VII; input voltage
VOltagll (except lor Sl ·11A)

• HEAVY DUTY HEAT SINK. CHASSIS MOONT RJSE
• THREECONDUCTOfI POWERCORD exceptter RS-3A
• ONE YEAJl WARRANTY . MADE IN U.S.A.

• LOW PROFILE POWER SUPPLY

Colon c.ntlnuous ICO' ""1"\ ""&'"MODEl Gray Blick IluIr lA1D1II1 (AIIIIII K"W " Wtb<
Sl·l1A • • 7 11 ~"N" 9% 12
Sl-11R • • 7 11 zs.\ ,,7 " 9% 12
Sl ·11S • • 7 11 2%" N" 9% 12
Sl·11R·RA • 7 11 4%" 7 " 9" 13

RS-L SERIES ~-

I _ U

• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CtnUnu... ICS' Sill 11111

MODEL Duty 1""1111 IAIDpsl }I " 'If " b
RS-4 l 3 4 3Y.!· 6"" 7'1.
RS-5l 4 5 3'iz • 6Ya " 7V.

ShipJlln
Wt"..

6
7

UI.,
WI. II

•
5
7
9
1

u
2••

l:
t:

SlIipJl Il
Wlllbl

16
38
50
60

16
38
50
60

Sill IIIU
II xW xD

51f. x 19 x 8'/.
5'1. x 19 x 12 'h
5'/" x 19 x 12 'h
7x 19 x 12'h

5'1. x 19 x 8'1.
5'/., x 19 x 12'h
5'1. x 19 x 12'h
7 x 19 x 12'h

Sill II.'
II xW xD

ax 4'10 x $'"
3'" x 6'!Jx 9

3'1> x 611 x 7'i'
3J~x 6 '!Jx9

4 x 7'" x 10.14
4'i> x8x9

4 x 7'1, x 10.14
$ x 9 x1 0'i>
s x u x u

e x uv e u
6 x 13'/, x 12'l.

tCs'
lA_,ll

3•
5
7

10
12
12
20
35

l8

12
35
50
55

~S'
IAmp.1

12
35
50
55

9
25
37
50

c..u.....
Dll, lA_, s)

2.5
3

•5
7.5
9
9
16
25
37
57

• 19" RACK MOUNT POWER SUPPLIES
CIIlUnulU'

MODEL Duty lAmp.'
RM-1 2A 9
RM-35A 25
RM-50A 37
RM -60A 50

• Separate Vol t and Amp MeIers
RM-12M
RM-35M
RM-SOM
RM-60MMODEL RM-35M

RS-A SERIES '""'MODEl 'ny "".RS·" •
RS-4A • •
RS-$A •
RS-7A • •
RS-I OA • •
RS-12A • •
RS-12B •
RS-20A • •
RS-35A • •
~l8: •

MOOEL RS-7A •

RM SERIES

,,,,

1

Stllll·1
I xW xl

4'1> x 8 x 9129

C..ti.....
III, la_, llMODEl

• Switctlable 'o'Illl and Am9 11llrter
AS-12M

• Separate volt and Amp meters
RS-2OM 16 20 5 x 9 x 10 '1,
flS.35M 25 35 5 x 11 x 11
RS-50M 31 50 6 x 13100 x 11
RS·70M 57 70 6 x 13'1, lC 12'.MODel RS·35M

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

• 5el9'ale Vol1 and Amp Meters . Output \IoltalJl! ad~ble from 2·15 'I'OIts . Cunnt limit adjustable from 1.5
to Fu ll loadVS-M AND VRM-M SERIES

Slil
WI.

10'
WI.

C..U..... les' Siz. IINI
MODEL D,I,IA_"1 IAa,.1 IIxW xI

@13.SVOC @1OVDC @5VOC @13.8V
YS-12M 9 5 2 12 4"" xS x 9
VS-2OM 16 9 • 20 5 x 9 x10'l,
VS-35M 25 15 7 35 5x11x l1
VS-SOM 37 22 10 50 6x 13"'x 11
VS-7OM " " " 70 h 131Jo I 12 '10

• Variabte rack mount pow« supplies
VRM-35M 25 15 7 35 5% x 19 x 12'1.

MODEl VS-35M VRM·5QM 37 22 10 50 5'10 x 19 x 12'1.

RS-S SERIES • Built in speaker ,,,.. c..n..... les· Silt 1111
MODEl Guy BlICk ht, IA_,sl A_,s I x Wx I
RS-7S • • 5 7 4 x 711 x 1 0~

RS-IOS • • 7.5 10 4 x 111 x 10Jio
RS-125 • • , 12 4\1 xS x 9
RS·2QS • • 16 20 s x s x mw
SL-l1S • • 7 11 2%xN x 9lf.

' rCS-lnlerm,nent Communicallon sevce (SO'lI Duty Cycle 5m1O. on 5 min. oN) CIRCLE. 16 ON REAOER SERVI
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registration #1781 01 . Canadia n GST registralion 1I 125393314. Mi Cfohim ecmon : University Micr ofilm , Ann
Arbor MI 481 06, POSTMASTE R: Send address changes 10 73 Amafeur Radio Today. 70 N202, Peterborough
N H 03458· 1107.73 Amateur Radi o rcoa is o wned b sneoromar Wa LId , of Hancock NH.

Cont rac t : By bei ng so nosey as to read this fine pri nt, you have just entered into a b indi ng agreamen t with 73
Amateur Radio Today. You are hereby obligated 10 do somettnnq nice for a ham Iriend--buy him a subscription
to 73. What? All 01your ham friends are atready subscr ibers? Donate a subscription to your local school l ibr ary!



New Licenses

Morse Requiem

Wayne Green W2NSOIl

This monumental failure
on the part of the League to
be re le vant to today' s hams
tell s us that the ARRL Board
o f Directors has failed in their
respons ibility to their con
stituents and the staff of QST.
Someone needs to get in there
and shake some sense into the
di rectors and get the m to take
thei r responsibility serious ly.
Or perhaps suc them for mal
feasance. And QST, which
still remains a 19305 kind of
magazine, needs some fresh
blood. too. Other than the
larger size. the magazine looks
and feel s about the same as it
did 60 years ago , when I first
joined the League in 1938. It
has all the personali ty o f an
automatic dishwasher, but is
not as up-to-date.

The same old contests . year
after year, decade after de
cade. eon after con. The same
page afte r page of "member
ship news," which is of little
interest to anyo ne . I've never
bothered to read this section.
It 's a steri le. be ring. self-. .
scrvmg magazine .

A note from Guy Matzinger
WIGUY points out. complete
with documentation, that it was
the ARRL which, in 1936, got
the FCC to increase the code
speed from 10 wpm to 13
wpm. with the claimed intent
bei ng to limi t the number of
hams coming into the hobby.
there being about 46,000 at
that ti me . The bands were
getting too crowded. The FCC
went along with it because the
mili tary wanted as skilled a
pool of trained CW operators
as poss ible . in case of war.

Well, that made sense 60
years ago. Today, with more
modem communications tech
niques making it so we have
room for several million
hams o n our bands. and with
the military having no more
interest in us. it is numbers
and numbers only that will
keep the hobby afloat.

The recent articles on the
f CC auctions make it very
clear that our ham bands are
in the qu eue for auction ing.
With a dw indling number o f
hams using our HF hands, and
with our average age creeping
towards the Social Security
check crowd. and with almust
zero cultural divers ity, e ither

The League Slu mp

I didn't realize how much
the League's posi tion on
main taining the CW barrier
was hurting their membership
until I looked over their fig
ures for 1996 vs. 1995 (it's
still too soon for the 1997 fig
ures). I was amazed to see
that the membership dropped
by almost 3% in jus t one
year! And this while the num
he r of hams grew hy over
12.000. On ly 2.9% of the
Novices were League mem
bers. One would expect new
comers to the hobby would
be almost 100% jo ining the
League , anxious to learn
more about hamming and de
c id ing on the equipment
they' ll want to buy. One
would be in total error.

A pathetic 15% of the
Techs have bothered to join
the League. And only 20% of
the Generals . O bviously the
League and QST are seen as
ei ther irrelevant or the enemy
by almost 80% of licensed
amateurs. Yet this is the group
that says it is representing all
of us.

dar, helping find ships in time
of distress .

Some sailors are using cell
phone s.

These days about the only
place you'Jl hear the code be
ing used is on a smal l segment
of a few ha m bands.

A recent survey of new
hams showed that over 99%
of them said they had no
plans for using the code in the
future. It is estimated that
there are perhaps a couple
thousand US o ld-timers who
really enjoy CW and are us
ing it on a regu lar basis for
making ham contacts .

Code. I'd put it down to get
Ling o ld except that I' ve al
ways had a lousy memory.
and it's been a bunch of years
since I've written about the
subject. No. it wasn't Morse.
Old Sam. who's gotten the
credit. devised the code used
by telegraphers with those
sounding un its. I had one
aro und here, but some past
editor stole it. Morse's code
went ctickcty-c lack, not da h
di-di-dah .

Well , no mailer whose code
the League is trying (0 pre
serve as a way 10 keep our
nu mbers limited and make
sure we have as little political
clout as possible. the dratlcd
stuff is slowly dying. Indeed
the plug has been pulled by
one service after another. In
the 19805. the International
Mari ne Organization phased it
out replacing it with land- and
sctcllite-bascd systems. All cargo
ships of more than 300 tons
will be required to comply with
the new regu lations by next
year.

The US abandoned moni
toring 5(0 kHz, the distress chan
nel. five years ago. Canada
dropped this service on the
West Coast last year. On the
East Coast, a few Coast
Guard stations will monitor
the chan nel until next year,
just in case . French listening
stat ions went QRT two years
ago. Britain has also ended
monitoring 500 kHz .

Most craft these days have
an Emergency Position Indi
cating Radiobeecon which they
can throw into the water and
which will transmi t their ID
eation via satelli te . These sig
nals are then relayed to oiber

D.lI11., I've forgotten the name nearby ships. There are also
ofthe chap who really invented scercb-and-rescoe uansponders
the International Contine ntal which will show on ship 's ra
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In looking at the December
1997 FCC figures for new li
censes issued as compared
with December 1996. I sec that
the number o f new no-code
Tech licenses dropped 42%
and the number of new General
licenses dropped 41 %. Just in
one year! Docs anyone have
any ideas on why the interest in
amateur radio seems to be
dropping like a lead ball oon?

Let me know when you
think it's about time to start
advertising and promoting our
hobby. Better yet, let the League
and your di rector know. I' m
in a good position to wring my
hands. They're in a good posi
tion to mount a PR blitz.

When was the last time yo u
saw amateur radio po rtrayed
favorably on TV or in the
movies? If there ha ve been
any articles in any of the rna
j or magazines about how
much fun the ho bby is, how it
makes it so one need never he
lonely again, and how there
arc all sorts of adventures
possible. you haven' t sent me
a clipping. Isn 't there some
thing in the ARRL charter
about helping to preserve the
hobby'!

T he League is supposed to
do what the members want. If
you arc a member, you are
voting with your member
ship payment, your buying of
League books. and your pa
tronizing (spending money with]
the Q~Tadvertisers. You real ly
do have a lot of clout, if you
want to use it.



CIRCLE 335 ON READER SERVICE CARD

Contilllu'd on puqe 3 J

M y first bee f is that the
League has not stayed rel 
evant to us hams. I sec thi s in
QST and in the total lack o f
com mu nications from my Di
vision Director. whoever he
is, 10 keep me informed on
what's go ing on in the hobby,
what the League is doing to
deal with current and known
fu ture problems, and to so
licit my input (and that from
all o ther ARRL members in
our div ision). I see a serio us
problem in the membership
totals, with o nly 22% of the
General Class licensees bei ng
members. an almo st invisible
16% of the Techs. and (wowl)
3% of the Novices (there are
o ver 9O,(XXJ Nov ices ).

With Ihe major part of the
newer licensees not gett ing
QST. I can see why the ham
industry is hurti ng so badly.
Virtually all o f the companies
arc advertising almost totally
in QST, and the newer hams.
the people who are buying
their first sta tions. obviously
aren ' t see ing the ads.

QRP VFO!
High power key pad
lantralled dire"
digital synthesis
VFO far law
pawer enthusiasts

~lenu Plus Inc.
1271 Denison St .• Units 56·57
Markham, Ontario. Canada 1 ~1 R. 4B5

ministrations around the world
are concerned. we' re nOI
worth taking the time to dis
cuss. For most co untries our
ham bands aren' t yet bad ly
needed.

If you read the reports on
the 1997 conference you' ll
note thai commerci al inter
ests have tight control o f the
lTV these days, so as soon as
there is a commercial need
for our ham bands, they' ll
come up for a "discussion" and
subsequent loss at the lTV.

The ARRL board respo nse
to that? It's doing its best 10
discourage new hams from
bei ng interested in the hobby.

League Rash in~? Me?

Actually, I'm more hashi ng
my fe llow League members .
I should be gelling my bOlh
year membership certi ficate
and pi n this year - a member
since 1938, so I fecI a vested
interest in the League's respon
sihility to preserve and protect
amate ur radio .

Gel base stat ion performance from your QRr rig with keypad

contro lled VFO featuri ng:
./ Keypad entry of frequency
./ 10 liz to 40 ~l l1z frequency range
./ Dij:!ital \iFO with 10 Hz resolu tion & display
./ Variable rate incremental keypad or rotary tuning
./ Dual rFOs (A&B) allows cross band selection
./ 100 memories fo r \ 'FO ,\&8
./ Keypad selection of bands
./ RIT (+/- 9.99kHz)
./ Size: L-4" X 11 -2.5" X D-0.9"
Sp«1QI h",,'~d n_ I"trodli ctory pna : I N ') IU.s.) phu 1/ 0 smppmg

Order now and also receive the RS·232 option to control "'FO
operation via your PC. Orders: 1-800-923·3423.
Info: ITel.) 905-470-2900 (Fax) 905-470-6742.
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numbers we have today. Al
most anyone can pass the 13
per test in a weekend if they
get my tape and follow my
instruc tions . For thai matter,
20 wpm doesn 't take a lot
longer.

An eon or so ago, right af
tcr the ARRL whipped their
brainwashed mult itudes to a
frenzy (s hades of the ayatol
lahs ), protesting to the ~CC

over the propo sed no-code
ticket, I took them at their
word. They c la imed that the
ab ilit y to use Moss Code was
o f critical importance for cmcr
gcncies. So I said. okay, if
that's what you honestly be
lie ve. then let's make sure
that you don' t lose that valu
able skill - by having a code
test a t every ticke t renewal
lime . Wow, the screams o f an
guis h that one roused! They
didn' t mean that they sho uld
be able to copy the code any
more. only that newcomers
should.

I'm still see ing leners from
hams conv inced that the Mars
Cold must be ret ai ned . Viva
progress .

With the advent o f
thousands of Ions of war
surpl us gear. plus endless
cheap parts from manu
facturing overruns. ham
radio got one heck of a
jump start 50 years ago.
That's when stabilized
VHF gear beca me pos
sible , and VFOs appeared
for the low bands. We
were on an inventing and
p ioneering jag. wnh NB~1

and RITY in the late
'40s and SSB in the late
'50s, followed by SST\'.
rnoonbourcc. so lid state and
then ICs. Then. 30 years
ago. when the greatest ca
tastrophe in the history of
the hobby hit , our pioneer
ing and progress virtuall y
stopped.

At the time I got
started in ham radio the
code lest no longer made
much sense. and that was
60 years ago.

T he fact thai all ama
teur mailers befo re the
WRC in Geneva were
tabled for the nex t WRC
in four years sho ws that
as far as most o f the ad-

the ARRL will have to co me
10 its collective senses and
wake up. or we' re his tory.

Ham Fundamentalists

Good gr ief, it was 40 years
ago at the ARRL Convention
in w ashington DC in 1958
that I heard a chap give a talk
on why we should get rid of
the Morse Code barrier to
getting a ham ticker . I re
member the convention be
cause at the time my old sub
marine, the Drum SS-228.
was tied up at the Washington
Navy Yard and the convent ion
had made visits to the boat
available via buses. I spent a
good pan o f the day showing
hams through the Drum, ex
plaining what all the valves
were for, and what we d id in
all o f the compartments .

Forty years ago the code
hamer to a ham ticket no
longer made any sense . so I
started writ ing about it in my
editorial s. In 40 years no one
has yet come up with a new
excuse for maintai ning th is
painful hazing harrie r to en
tcring hamdom.

Long ago I pointed OUI that
the Moose Cud is a rel igious
maner and thu s not o ne open
to a reasoned discussion. II' s
a ma tter o f unfounded beli ef.
with many of the true believ
ers ready to kill (the hobby )
10 protecl their belief. Well.
we ' vc seen the actions o f rel i
gious fun damentalists who
have killed nearly 100,000 in
Algeria recently. so this should
be no surprise. And then there's
the fanatics in Iran. Afghani
stan, and Jerusale m.

The fanatics won again at
Ge neva with the la test radio
conference where any action
on eliminat ing the Mace C lod
from the lTV rules was post
poned for another fo ur years.

On the one hand. I rej oice
- because this means that
I'll be able to sell my Mince
Coat course for another four
years. making a fortune o n
the sufferi ng of others . I have
the fastest, easiest course
there is for learning the fool
Mercy Crud. If more poten
tial hams knew how easy it is
10 ace the test using my sys
tem. we might no t have the
lop-heavy Tech C lass lice nsee



From the Ham Shack

Con tinued 011 page 79

and w he neve r given the chance.
the )' con ni ve to restrain and
lim it participatio n in amate ur
radio.

Thou sand .. of amate urs be
lieve they are targeted by a li
censing syste m d etermined In

prevent them from part icipating
in all aspects of the hobby, T his
perce pt ion of unquest ioned re
ali ty. and the effect o f this divi
sive policy, have o verw helmed
the amate ur com m unity. Refu s
ing to addre ss or eve n to rc
think code testing req uirements
will o nly tear this hoh hy apart
and do noth in g to preserve the
fu tu re o f amateur radio.

Conspimcv? Maybe , but I
suspect thut ti ll/ate llr rad io
problems II 'al' tabled utuil the

nest WRC mort' h.'(·IIII .\l' nollt' of
the parricipllt ;IIX udmin istra
tions wanted 11/ II'I/S II' rime (11/

such SI/IO /f pl·{mul.1 '" Wayne ,

R ick \Judd KC7\H; S ,
Where in the world d id you di g
up that whine r. D r. Harold I.
G o odm an'! when I re ad his

-Lcucr from Do w n Ease in the
February issue I hav e 10 say that
I was di sappointed that you' d

waste space on someone who
obviously need s to find another
hob by. o r find n g ood anger

managemen t co unselo r. He oh
viously has time Oil his hands if

a ll he can do i:-. drift through the
hand ... a nd lind things to ....'him
per about. Hey Doc! Hcrc' rc
some suggest io ns for you: (I)

Buy a QRP rig and g ive it a ir)".
One thing you do n ' t seem 10

kno w i-, that it is usually nOI
perfect opera ting with a rig that
has two }..nohs Oil the f rolll of it

and usually a less-than-optimal

antenna sys t~m. We Q RPers ap
pred at e you :-. tic king with us,
hut j usl hel:a use you ;Ire pUll ing
o ut I.ono walls, don 't a 'isumc
we ' re ha \'ing a great time of it.
(2 ) If you don't like the code

yo u' re h e a ri n g m ayhc yo u
sho uld help the Ir",: al d uh pro
vide lessons for ne w o perators.

I don' t know ahnut your area,

b ut he re in m y ne ck o f the

movie Conspiracy Theory. in
which Mel Gibson. whe n asked
whether hi s vari o us theories
could be proven. said: "Xo. If
they could he, someth ing m ust

have gone w rong : ' That puts
conspi rac ies safe ly in the realm
o f imaginatio n and conjecture.
Ho we ver, wh en Comm uni st

revo lutionarie s sci led power in
Russia. the )" emerged from the
concealment of co nspirac y into
open d ic tatorsh ip. Lenin wa s
one of the mo st successful con
spira to rs o f all time , I am also
reminded that some al leged ly
" democratic" amateur radi o or
gani zations are pretty gl.... M.l at
a ris tocracy : the syste m , as

Aristotle ocflncd it. in wh ich the
virt uo us clue decide th ings for
the common individual. There's
no deny ing that these organlza
ttons take to the pursu it and
maintenance of power as natu
rally as sharks to o pen wo unds ,
Formomhs the)' have led a earn
paign against removing Morse
C ode requi rements from the In·
tcrnat ional Treaty obligatio n.
Why'! Why now, w hen contrary
10 some claims, today there i.. a
good d ea l o f ev idence from

around the wo rld that suggc..ts
that e ithe r e liminating or lim it
ing code tes ts to 110t more rhun
5 wpm docs not cause congcs 
tion . revi talizes the economics
o f the hobby. induces the yo ung
to participate and e xpands mem
be rsh ip in bo th loc al and na 

tional organizations. b ut maybe
thai is not w hat the spec tru m
keepers want.

It appears that these aurhori
rarian conspirators. in combi ne

tion with other.., "..unsorted to
fight the specte r o f com pe titio n
and skillfu lly waged a prop'l

ganda cUlllpaig n that managed
to hamhooll e g ullible ad minis 
tralion.. illlo helicvin g that lin

co untry should he free to dedde
thei r o wn code test ing co urse of
actio n. What is thc com pu lsion
that really motivates the~ fanat 
ics'! A rc t he y p a l:ldin s o f
progress or frauds w ho would

make inte rna tiona l name s for
themsel \'e s as Opptllll:nt s of re
fo rm ? T he m aj o rity o p in io n
means Tloth ing to the se guys.

the part o r assembly. One viab le
s uggestio n was turned down
"because it was al re ady being
done that way:' What my super
visor d id was when the sugges
tion package we nt ac ross h is
d esk , he went in to the planning
o ffice and pulled the prt......edures
file for the pan. He then adopted
m y propo sed change and tossed
o ut the old plan and prog ress
sheer . He wa s inept at hi s job
and was threatened , so I SCi him
up. My ne xt suggestion was sub
milled uncr I made copies of all
the pe rtinent process sheets. He
d id the same th ing again and this
time I had the co pies to prove
he'd uttered the exi st ing. p' lpcr
work . Afte r an in ves tiga tion

the y dumped him. hut o n the
nex t downsizing I got the doo r,
50 I went to work for a small

com pany. le arned the business.
and IWo years later I was in husi
ncss for myself. From making
ShOO a week I went 10 $5 ,000 a
week . II was the best ti me o f my
life ! La st year I so ld my buvi
ness a nd moved to the country.

A s 1' 1" (' written, if voure
\\'o rking f or a big l'Oll/pallY ,
."0// '1"1' 1/ sucker. ~fY(} 1I l\'ork f or
l illi/I'm/I ' else for II/ore than /I

("o lll,le 0fY,'/lI"J, vou .re /I slicker

{lilt/ deserve to be {I proud mem
ber uf the 1(radulIlly disoppeor
ing middle class . Also . ifyo II eat

anyfood product advertised 0"
n~ yOIl 're a Slicker (/11/1 you de
serve el'a y illness that results

.., ""n nl' ,Rick Aiello. f\;Y, During the
IlJXOs r w'orked fo r th(' Eastman

Kodak Co" Copier Division. 1
was detamilleL! ltl shi ne th rough ( i ll)' A, l\latzinger WIG UY,
hard work. I was no l 11Il ly pro- The late st chapter in the Morse
d un iw , hut wry active in the Code soap opera has drawn to a
C(llll pan~' suggestion prog ram. I predil'tahle cl ose, when the lTV
suh m illed m an y 'iugges tio ns World Radio Co nfe rence o pted
that made a few e xtra h uds fo r not to address A n icle 5 25 and
me and sa \ 'oo Kndak tho usands. Ihe International Morse Code

I had 'iO man y re \ 1l: wed and Treaty ohligalion. Their e'tcuse :
adop ted that m y su~rvisors " D ue 10 a c row ded a ge nd a ,

were emharrassed l'l) thdrmw - c o nsi derati o n o f 5 25 will he
lookin g the se ideas and co n- p u t o il u ntil W RC200 1 (or
cepts during the R&D phase of la te r '! )," Re mind s lIl e of lhe
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William H.Allislon W3ICB.
Even' lScwhcclcrthn leaves the•
factory with a lo ud o f cigurencs
should carry along a couple of
coni li S for the con venience or
the c usto mers ! Wh en I tell mat
to m y smo king frie nds. their re
sponse is usu ally some thing
like . " No way (co ugh! I. it can't
(had. co ugh") he tha i had .
You're nu l (cough. l'ough~) of
your mind : ' Well. maybe I am.
hut ify ou don', believe it. do the
math:

I. A t ra i ler truck cun carry
abou t a half-million pads of
cigurcncs.

2 . With abo ut 120 mil l io n
smokers in the US. uttwo packs
a day JX'Tsmoker. it wou ld lake
around 175.l)( )() trw•-ktouds to
meet their demand each year.

J. The Ameri can Cancer So
cic ry e ns us thut about 3511.()(X)

smokers die prematurely each
year in thi s co untry fro m the
effects of smoking.

,L Di vide that 35 0, 000 hy

175,000 truc kloads and you get
t....' (1 per truckload. To m y way

of thin ki ng. thai ma kes c tga
fl' UCS 0111.' of the 1ll000 t danger
ous cargoe s transported in the
US. II should heat o ut gasoline.
nuclear waste. ex plosives and

jU"1 about any ot he r shipme nt
you I..an think of.

} f' f' ::, am/Iller troublemaker ...
\\ jn lle.

LETTERS



MFJ-1l16

$4 4 9 5
Add <!Il

MFJ-4245MV
45 Amp

your signal! You won't hear any in your
receiver either!

Some competing switching power
supplies generate objectionable RF hash in
your transmitted and received signal.

T hese super clean MFJ Mighf}'Lites™
meet all FCC Class B regulations.

Low ripple . . . Highly Regulated
Less than 35 mV peak-to-peak ripple

under 25 or 45 amp full load. Load regulation
is better than 1.5% under full load.

Fully Protected
You won't burn up these power supplies!

They are fully protected wi th Over Voltage
and Over Current protection circ uits.

Worldwide Versatility
M Fj Mightylites'" can be used anywhere

in the world ! They have switchable AC input

ON/OFF switch with an "O N" MFJ-1112
LED indicator. S2 9 9 5

Built-in 0-25 VDC voltmeter.
You get 6 feet ofsuper heavy duty Add "'"

eight gauge color-coded ca ble with ring r- "ree MF'• Catalog
tongue terminals. Binding posts are r J •
spaced for standard dual banana plugs. Nearest dealer/Orders . . . 800-647.1800

Heavy duty aluminum construction.
12 1hx23/4x2 1h inches.

MFJ-1116, $44.95. Similar to MFJ
1118. No 30 amp posts. Has "ON" LED
and 0-25 VDC voltmeter. 15 am ps total.

MFJ-l l12, $29.95. Similar to MFJ 
1116. No on/off swi tch, LED, meter, fuse.

MFJ-1118

$699 5
Add >ih

http://www.mDenterprises.com FAX: (601) 323-6551
• I year No Matter Whai'" warranty • 30 day money back
uarantec (less s&h) 011 orders frum MFJ • Add sIh

~~
MFJ ENTERPRISES, INC.
1'.0 . Box 494. Miss. Stale, MS 39762
(601) 32.' ·5869; 8-4 :30 CST, Mon-Frt
TechnicalHelp: (601) 323·0549

Prioos and 'pcc;fioa' ;on• •ubj"", '" change . e 1998 MFJ Enk ljlrisc•. roc.

MFJ . . . the world leader in ham radio accessories

vo ltage and work from H5 to 135 VAC or 170
to 260 VAC. Easily replaceah le fuse.

MightyLites™. . . Mighty Features
l\U'J MightyUte!,-T'" Feature a front- panel

voltage control. It leis you vary the output
voltage fro m 910 15 Volts DC and gives you
a highly regula ted voltage output.

You gel an easy access from-panel with
live-way bi nding posts for heavy du ty use and
a cigarette lighter socket for mobile
accessories. The MFJ-4245MV has two sets
of quick-connects on the rear for accessories.

Large 3 inch dual meters are brightly
illuminated to make it easy 10 monitor load
voltage and current.

A whisper quiet internal fan efficiently
cools your power supply for long life.

Two models to choose from . . .
M Fj -4225:\IV, $149.95. 25 Amps max

imum or 22 Amps continuous. Weighs 3.7
pounds. Measures 53/4Wx41hHx6D inches.

:\IFj-4245MV, $199.95. 45 A mps max 
imum or 40 Amps continuous. Weighs 5.5
pounds. Measures 7 Ih Wx4)/4Hx9D inches.

MFJ No Matter What™Warranty
MightylJtes™ are covered by MFJ's

famous No Matter What™ one year limited
warranty. M FJ will repair or replace (at ou r
option) your power supply for one full year.

MFJ 35/30 Amp Adjustable Regulated DC Power Supply
Massive 19.2 pound transformer . . . No RF hash . . . Adjustable 1 to 14 VDC . . .

A massive 19.2 pound transforme r makes let you monitor voltage and current .
this power supply super heavy duty! It Three sets of output terminals include a
delivers 35 amps maximum and 30 amps pair of heavy du ty five-way binding posts for
continuous without even flex ing its muscles. HF/VHF radios, two pairs of quick -connects
Plugs into any 110 VAC wall outlet. for shack accessories and a covered cigarette

It's highly regulated with load regulation lighter socket for mobi le accessories.
better than 1%. Ripple voltage is less than A front-panel fuse holder makes fuse
30 mV, No RF hash -- it's super clean! replacement easy . Whisper quiet fan speed

Fu lly protected -- has over voltage increases as load current increases -- keeps
protection, fold back short circuit protection components cool. 9 lhWx6Hx9lf4 inches.
and over-temperature protection. Your MFJ-4035MV is protected by MFJ's

You get front panel adjustable voltage famous No Matter What™ one year limited
from 1 to 14 VDC with a convenient de ten t warranty. MFJ will repair or replace (at our
set at 13.8 VDC. A pair of front-panel meters option) your power supply for one full year.

MFJ-1118, $69.95. This is MFJ's
most versatile and highest current Deline
Multiple DC Power Outlet . It lets you
power two HF and/or VHF transceivers
and six or more accessories from your
transceiver's main 12 VDC power supply.

Two pairs of super heavy duty 30 amp
5-way bind ing posts connect your trans
ce ivers . Each pa ir is fused and RF by
passed. Handles 35 Amps total. "O N " LED.

Six pairs of heavy duty, RF bypassed
5-way binding posts let you power your
accessories. They handle 15 Amps total,
are protected by a master fuse and have an

MFJ-4225MV $1 9 95 Add<!ll
25 Amp

.M Fj 's new adjustable vo ltage switching
power supplies do it al l! You can power your
IIF transceiver or 2-Meter/440 MHz mobile
or base and accessories .

~IFJ 's Migh tyLitesr M are so lightwe igh t
and small you can carry them in the palm of
your hand! Take them with you anywhere.

No more picking up and hauling around
heavy. bulky power supplies that can give you
a painful backache, pulled muscle or hernia.

:\U'J's 25 Amp MighryUle™ weighs just
3.7Ihs. -- that's 5 times lighter than an
equivalent conventional power supply.
MFJ's 45 Amp version is even more dramatic
-- 8 times lighter and weighs just 5.5 pounds!

NoRFhash!
T hese babies are clean .. .
Your buddies won' t hear (Illy RF hash on

MFJ Switching Power Supplies
Power your HF transceiver, 2 Meter/440 MHz mobile/base and accessories
with these new 25 or 45 Amp MFJ Mightyl.ite" Switching Power Supplies!
No RF hash ... Super lightweight . . . Super small . . . Volt/Amp Meters . . .

~"'j's heavy du ty"£VI! conventional power supply is
MFJ-4035:\1V excellent for powering your

9
HF or 2 Meter/440 MllzSl4 95 transceiver and accessories.

"". MFJ High Current Multiple DC Power Outlets
Power two HFIVHF transceivers and six or more accessories from your 12 VDC power supply



1998 Scholarshipc;>.s _

§peak Up-,--! _

Q!!yton Scholarshipc;>.s_ _

Young hams interested in speaking al tha 1998
Dayton hamventlons Youth Forum are enthusi
astically invited to contact:

Carole Perry WB2MGP
P.O . Box 131646
Staten Island NY 10313-0006.
Have fun , network. and gain valuable public

speaking expe rience th is spring in Dayton!

Got Us Covered?

Are You Sure?

Some computer terms everyone should
know-

Amiga: A Merely Insigni ficant Game Addiction
Apple: Arrogance Produces Profit-Losing

Entity
CD-ROM: Consumer Device- Rendered Ob

solete in Months
COBOL: Completely Obsolete Business-Ori-

ented Language
DEC: Do Expect Cuts
DOS: Defective Operating System
GIRO: Garbage In, Rubbish Out
IBM: I Blame Microsoft
ISDN: II Still Does Nothing?
LISP: Lots of Infuriating and Silly Parenthe

sos
Macintosh: Most Applications Crash; If Not,

the Operati ng System Hangs
Microsoft: Most Intel ligent Customers Real

ize Our Software Only Fools Teenagers
MIPS: Meaningless Indication of Processor

Speed
OS/2: Obsolete Soon, Too
PCMCIA: People Can't Memorize Computer

Industry Acronyms
Pentium: Produces Erroneous Numbers

Through Incorrect Understanding of Mathemat
res

SCSI: System Can't See It
Windows: Will Install Needless DataOn Whole

System
WWW: World Wide Wait

. Atipof the 73 floppy to KB6CMOfor this piece
which originally appeared in The BPARC Com
municator (August 1997) and was reprinted in
the ARNS Bulletin (November 1997).

Conzmued on pag e 48

Here's our pe riodic reminder to all of you out
there unafraid of a little lame and fortune: You,
too, can take a cover shot for 731 And get paid
for it. And have your work seen and acknowl
edged in tens of thousands of ham shacks and
dens and living rooms allover the world. And it's
easy!

Yeah, yeah, you say, but I'm not a pro. So
what? The vast majority of cover shots for zsover

Uoin@setileague,orgj, FAX them at (210) 641
1771 , or contact The SEll League, Inc.. mem
bership holline at (800) TAU-SET!. Be sure to
provide a postal address to which further infor
mation can be mailed. The SETI League, Inc., is
a membership-supported . nonprofit [501(c)(3)],
educational and scientific corporation dedicated
to the electromagnetic Search for Extra -Terres
trial Intelligence,

From a press release of The SET! League,
Inc., March 21, 1998.

The SETI League, tnc., leaders in the priva
tized Search for Extra -Terrestrial Intell igence, has
awarded its highest honor to two radioamateurs
from England. Ken Obattenton G4 KIR andTrevor
Unsworth G0ECP, who were the grass-roots
group's first two volunteer Regional Coordinafors,
received the coveted Giordano Bruno Memorial
Award for their contribufions to amateur radio
astronomy.

Three years ago at a conference in Scotland,
SETI Lea gue executive director Dr. H, Paul
Schuch was approach ed by c nattenton and
Unsworth , who wanted to know how they could
help build up SEll League activity in their native
England. The SETI League was then asmall US
based group made up primarily of amateur radio
enthusiasts. It was clear that the organization
could not contemplate mounting a scientifically
significant SETI effort without extensive interna
tional cooperation. Ken and Trevor noted that The
SETI League had neither the staff nor the re
sou rces to coordinate such a global search un
aided. They then volunteered their considerable
talents and energies tocoordinating SETl league
activity throughout the UK.Their success can be
measured in part by the large number of radio,
television, newspaper and magazine interviews
they have granted duri ng the past three years .
But a better measure is the phenomenal growth
in amateur SETI participation throughout the UK
since Ken and Trevor stepped forward. Britain's
SETI League contingent is now second only to
that in the United States,

The English model for local involvement
served as the basis torthe current SETI League
Voluntee r Field Organization. Ken and Trevor
we re the first of a network wh ich has now grown
to about 40 regional coo rdinators on six conti
nents, supporting an expanding membership
base .The SETI League owes its current interna
tional profile in no small part to the vision and
ene rgies of these two dedicated volunteers.

SETI scientists seek to determi ne through
microwave measurements whether humankind
is alone in the universe. Since Congress termi
nated NASA's SETI funding in 1993, The SETI
League and other scienti fic groups have been
attempting to privatize the research. Experiment
ers interested in participating in the search for
intelligent alien life , or ci tizens wishing to help
support the search , should visit SETIon the Web
at [hllp:l/www.setileague.orgi], send E-mail to

Number 8 on your Feedback card

English Volunteers
Win SETI League's
Bruno Award

•••

The Dayton Amateur Radio Association is ac
cept ing app lications for its annual scholarship
program. Applicants must be amateur radio op
eratorsand graduating high school seniors. Eight
scholarships ofup to$2000 each will be awarded.
To request an application, send an SASE to:
DARAScholarships,45 Cinnamon Ct., Springboro
OH45066·10Cn The application deadline is June 1,

Seen in Harmonics, newsletter of the South
Jersey Radio Association, January 1998.

The Foundation for Amateu r Radio, Inc., a non
profit organization with headquarters in Washing
Ion DC, plans to administer 66 scholarships for the
academic year 1998-1999 toassist rad io amateurs.
The Foundation, composed of over seventy-five
local area amateur radio clubs, fully funds nine of
these scholarships with the income from grants and
its annual Hamfest. The remaining 57 are adminis
tered by the foundation without cost to the various
donors.

Licensed radio amateurs may compete for these
awards if they plan to pursue a fu ll-time course of
studies beyond high school and are enrolled in or
have been accepted for enrollment at an accred
ited university, college, or technical school. The
awards rangefrom $500 to $2500, withpreference
given in some cases to residents of specified
geographical areas or the pursuit of certain study
prog rams . Clubs are encouraged to announce
these opportunities at their meetings, in thei rclub
newsletters,on thei rnets and on their Web pages.

Additional information and an appl ication fo rm
may be requested by letter or aSl card , post
marked prior to Apri l 30, 1998, from:

FAR Scholarships
6903 Rhode Island Ave.
College Park MD 20740,
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SPONSORED BY TH E DAYTON AM ATEUR RADIO ASSO CIATION , INC,.

TICKET DEADLINES
• Advanced registration orders must be postmarked no later

than May 1 (USA) or April 24 (Canada).
• Ticket requests that are received AFTER the deadline will be

processed and HELD for pick-up at the Hara Arena box
office beginning Wednesday, May 13 at 9:00 a.m.

EXHIBIT SPACE
See our Web site for more information. (www.hamvention.org)

• Inside Exhibit Booths
For an application, please Fax (937) 376-4648 or E-mail to
eXhibits@ hamvention.org

• Outdoor Flea Market Space
For an application, please Fax (937) 276-8902
or E-mail to fleamkt @hamvention.org
Flea market spaces are sold IN ADVANCE
ONLY. No spaces sold at gate!

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

SPECIAL SERVICES
De/ails are available on our Web site. (www.hamvention.org)
• A limited number of paid reserved ADA parking permits are

available. Free ADA off-site parking is also available. Please
send requests via Fax/Phone: (937) 669-1163 or E-mail 10
«nccoyesqlasscuy.net

• license Exams reservations are recommended. Walk-ins
accepted, if room is available.

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

our Web site for more information. (www.hamvention.org)

COMMUNICATIONS
WWW: hUp:/lwww.hamvenllon.org

MAIL: Hamventon. Box 964, Dayton.
Ohio 45401-0964

FAX : (937) 274-8369

E-Mail: info@ hamvention,org

PHONE: (937) 276-6930. Chairman
Voice Mail box numbers are available on

our Web site.

General Chairman: Dick Miller, N8CBU
Asst. General Cha irman: Jim Graver, KB8PSO

ADVANCE REGISTRATION
FOR CHECK OR CREDIT CARD ORDERS:
Make checks payable to: Dayton HAMVENTION
Enclose the amount indicated in U.S. dollars. For credit card
orders, please add $1 .25/ticket serv ice charge. A $25 service
charge will be assessed on all returned checks.

Mail to: Dayton Hamvention Box 1446 · Dayton, OH • 45401-1446
or FAX to (937) 278-4633

Quantity
Admission .
(valid all 3 days)
Grand Banquet .
Alternate Activities
Saturday Luncheon .
Credit Card Service Charge.

@ $15.00 ' = S --

@ $30.00" = $ ---

@ $10.00 = $ ---
@ $1.25/ticket = $ ---

Total S ---

I I

Month Year
Expiration Dale' 'c-=.L=:c--Call

Z I I I I I I I I I I I I

o

• S20.00 at door " S35,00 at door, if available

=o
Please type or print your name and address clearty!

Name

Address

City State Zip

Daytime Phone ( ) Evening Phone ( )

PLEASE PRINT! THIS IS YOUR RETURN LABEL.



Numb9T 10 on your Feedbaclf card

An RF Sensing Alarm
Save your power amplifier stages ... and your reputation!

Bertrand Zauhar VE2ZAZ
41 76 Sylvia St.

Laval QC H7A 5VB
Canada

H
ave you eve r wa lked into your
shuck and found out that one
of your transce ive rs was on

the air'! Surpri se! That has happened to
me t....-icc in the last couple of years .
Once. it was the pac ket T NC that had
cras hed. leaving the two rueter trans
ceiver on the air for I don' t know how
long. That obviousl y blocked the en
tire packet BBS tra ffic. Whoops! The
second time. my 70 em satel lite upl ink
transceiver and amplifier had been
shooting 100 watts of RP at the stars
for JO minutes without my consent.
thanks to o ne of the gizmos I had
bu ilt to control the rig . Try to guess
ho w hot the linear was ! I decided that
I 'd had enough. Another occ urrence
and I would jeopardi ze my reputation
forever.

I had to huild a device that wo uld
alert me when it detected a continuous
RF transm ission lasting more than five
minutes (a sa fe margin since (usually
do not read the newspape r on the air !).
The device would have to be broadband 
(HFNHFIVHF). he sensitive enough to
detect a fi ve-watt transmission from in
side the shac k using a telescopic an 
tcn na. and produce a sound loud
enough to alert me anywhere in the
10 73 Amateur Radio Today . May 1998

house. It would also have to be self
contained. without an y hookups 10 my
radios. After a bit of reading and think
ing. I came up with a solution that
mee ts all the initia l obj ecti ves. Here it
is in detai l.

Circuit description

The circui t shown in Fig. 1 may look
scary for some of yo u. hut it isn't . It
can he broken down into four stages.
Let 's look at them one at a time.

The firs t stage acts as an RF sensor cir
cuit. It is made of U IC. one of the four
operational amplifiers of an LMJ24
chip, and its associated input circuitry.
UI C is used as a voltage comparator.
Note that the two V IC inputs (plus and
minus) have simi lar DC circuits con
nected to them. The plus input has R7,
R8 and D3, and the minu s input has R6 .
RIO and D5 . In these two circuits. D3
and D4 are partly biased (about 200 mV
of forward voltage) to better exploit the
variation of voltage versus current that
the diode produces. This translates into
increased RF sensitiv ity.

In an idle condition (no RF de 
tected). potentiometer RI O is set to
make the voltage at the minus input of
U 1C slightly lower than that at its plus

input. This keeps the output of com
parator V IC saturated to the "high"
state (ncar supply V+ ). A stro ng RF
signal present at the antenna terminal
J I reaches D3. a Schottky diode, through
C3. a coupling capacitor. The diode rec
ti fi es this sig na l and ge nera tes a drop
of voltage at D3 an ode. This ma kes the
vo ltage at the plus input of V IC fall
be low the one se t at the min us inp ut.
As a result. the output of comparator
U IC flip s down to the " low" state
(ncar ground ). In this state , the c ircuit
is in RF detection mode and timer
V I B is activated. Note that as soon as
the Rf signa l disappears. the compara
tor immediate ly re turns to its high
state , resett ing the entire a larm circuit.
Ferrite bead FH I and resistor R8 are
used to block the RF from reach ing com
parator V IC. Additional RF decoupling
is provided by capacitors C2 and CS.

The second stage acts as a timer. It is
made of V IB. D4. C4 and R9 . V I B is
again used as a vo ltage comparator.
When no RF is detected. capacitor C4
is kept charged hy the "high" state of
V IC. When RF is detected by the first
stage. capacitor C4 is left " fl oating"
and shut s to slow ly discharge through
R9. When C4 is sufficiently discharged.



Microprocessor controlled for easy freqLJency programming using
DIP SWitches, nodnft. your signal is rock softd all the nrre . just
I" e ee comrercet stalions Audio qua lity IS excellent, ccorect to
the line ouWut of any CD player, tape deck orm~e mixer and
you're on-the~ai r, Foreign buyers will appreciate 1M high power
ouiput capability 01 tlle FM·25; many Caribbean fol ks use a Single
FM·25 to cover the whole Island' New, ,mpw yed, clean and nern
free ru ns on ehber 12 VDC or 120 VAC Kif comes complete \'11th
case set. whip antenna. 120 VAC power adapter - easy one
even;ng assembly.

FM·25. Synth,siudFM Sl,reo Transmitter Kn.__ .... $l29.95

A lower cost alternative
to our hfgh performance uensrreters. oaers greal vallie. tunable
over the 88·108 MHz FM broadcast band,plenty of power and our
manual goes intogreat clelail oullining aspects 01antennas, trans
mitt ing range and the FCC rules and regulations Connects to any
cassette ueo, CO player ormixer and you're on·the·air, you'll be
amazed at the exceptiona l aocc qual,ly' Runs on imemal9V bat
IeI}' or external power from 5 10 15 VDC. oroplional l20 VAC
adapter. Add cur match ing case and wh'p ar ueona set lor a nice
finislled look
F111·10A, Tunai)je Fli seee TrIOl;mi1ter KiI_ .. .. .$3(,95
CFIIl. Matc~ ng Case and Amennl Stl ..._ ..__ ...._J l 4.95

r=::;:= = = = = = ;:::;:;:;AmJy _
==tra1srritler s/atI::fI .,
(J18 easy I:;H~,-~ mOO slam
roq.te a I'tde
~ractlo

':::::::::::::::-;;;:;;-;::;;::::::":,:;,Jro/d aIre eaees
\\IlWpocked i"tllhl FM-l 00. Set freq.e1cy easfy WIth tie~
Ireq~ iYJj ltle tjg LED ci;ltIllisplay Pus !here's i1:U toN pass ft
teri"g~ gves [1llal scxnJ 00 ma::er I'tiat tte sccce (00 mere~
CM'~ SOlIlOS fro:n~ CO IiJyer i1pJtsI) Peak~ tJrrra»
mm 'p.njl' i1'P-' oo:i:l .1I'itx:I.A OYer m:xUatoo. LEOta-gap1 meIers
h easy senrq of aoo~ iYJj abA·n m'xer WIth tTWIe iYJj Ii1e le'IeI
.,:Us. 0ud1es,~. odllcE ;nj~ fnI tie FM-l 00 I:l be tle
<IlSWef I:l~ tra'tsrrittO;j reecE. 1OO v.tI too.~ (J18 oilers 011 tleselea
tees at !tis prter Kl h::ldes COOi:lel. 'o\ttl1Nl1erl1a <n:l120 VAG SLW'J',
We also oIf€l' a rjjl~ ecot IefSion oftre FM- l00 ters fl..tt essen.
bledWlh ce watt of RF pcee; Ior miles ci iJf\l!1llll ro.oerage _The eX{XXt
IffS01 f3l~ be shWed Cl.JIsli.je tie USA. a~ re US ( am-rpi
rIM byasigledstl!6l"n9"t /hat /he U'Jt wi be I?X{XItod

FII·l00. ProItss;onal Fl Stereo Transmitter KiL ..._ ..-S299.95
FU·l00WT, Fuly Wired High Power FM-l00 ._.$(29.9S

Perfect video transmission

and onfy as thick as a :
Slack of lour pennies· _
that's a nickel In the . ....._
picture' Transmits ."--",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,"
color or B&Wup 10 ~

150' to any TV tuned 10 cabe channej 59 \'11th a solid 20 mW 01
power, Crystal controlled lor no frequency dri" with performance
that equals law eoicrcerreot models itet cost hundreds more'
Deluxe model includes sound using a sensitive bui~ - in mike thai
wili hear awhisper 15 feet awayl Units run on 9 volts and hook·
up to most any CCOcamera Our cameras shown 00101'1 have
been tested to mate perlectly with The Cube and W()(l( crest
Fu lly assembled,

em \\:lID 't.rIsrrAram. ,l8l$
C.J:lll\\:lID iI1Lo\dfinrrArOile. . . . . . .. .••. .. . . . . . . . . . . . $149.95

IB·l lnterfaceBoard Kit_. $14.95

If you're looking lor a good qualily CCD board camera, stop
riohtnere! Our ca meras use top quality Japanese Class 'A'
ceo arrays , not the oft-spec arrays that are found onmany
other cameras , You see, tte Jepanese suppl iers grade the
eeos at manufacture and some manutaciurers end up wM the
oft-grade chips due to either cost constraints or lack olltuylng
'clout', These cameras have nice dean felds and excellent light
senSllll'lty, you'll really see the difference, and ~ you want 10
see In the dar/(. eese are sUP!lr IR (Inlra-Red) seneeve'
Ayailablewith Wde-angle l80") or super slim Pin-hole style
iefl s, Both run on 9 VDC and prodllCe standard 1 voll p.p
video, Add one 01 our transm1ter units lor wireless transmission
10 any TV set. oradd our Inlertace board (00101'1) lor AUdio
sound pido;·up a~d direct wire Conf1eC1lon to any Video monilor
or TV '/ideo/audio input jacks, Fu lty assemltled.

CCDWA-2 ceo tane!a, widHlgle Ieos S99.9S
CCIlfIH.2 CCO Cilmera, sin' piHlOlt Itns $99 9S
Il-ll1lkrnila1« KiL .. .. ..._ ..__._••.$24.9S

ORDERING INFO: Satisfaction GuaranlOO<l, E~amine lor 10
days if not pleased return in original form tor refund. Add
$6.95 for shlppmg, handilnq and Insurance, Orders under $20,
add $3,00, NY residents add 7% sales tax. Sorry. noCOOs.
Foreign orders, add 20% tor surface mall or use credit ca rd
and specify shipping melhod,

Dialed phone num OOrs ,
repealer codes. conl rol
cooes, anywtlere 10llCh·

lones are used. your TG·l 1'1,11 <leco6e and store any number rt
hears, Asimple hook-up to any radio speaker orphooe ~ne is all
that is required. and since the TG·l uses a centrat OfflCe qual ity
decoderand microprocessor. rt wil decode dlgrts al virtually any
speed ' A 256 dig,1 oon·volatile memory stores numbers for 100
years· even with the power turned off, and an 8 digrt LED display
allows you to scroll through anywhere in memory. To ma~e ~ easy
to pick out numOOrs andcodes. a dash is inserted betweenany
group or set of numOO rs ttlat were decOOed morelhan2 seconds
apa rt The TG·l runs from any 7 to 15 volt DC power source and
is both voltage regulated and crystal COOlrol led lor the ull imat~ in
staltilily, For s:and-alone use add our matching case set for a
clean, professionally finished project. We tlave a TG· l connected
up here at the Ramsey factory on ltle FM radIO " 's fun to see the
phone numOOrs that are dialed on the moming radio show!
Al1hDugh Ihe TG· l requ,res less ttlan an evening 10 assemble (and
is fun to ltuild. too!), we offer the TG- l tufty wired and tested in
matching case fo; a special price.

T(;.l , ToneGrabber Kil. .._ .. .....$99,95

CTG, MarchingCase Set for T(;.l KiL . .._ . __ .._ .._ ..-514.95
TG·1WT, fulty Wired Tone Grabber with Case .$149,9S
AC12·5,12VolI DC Wd Plug Allapler, ..._ $9.95

Add some serious muscle to ypur sirJllal , boost power up 10 1
wa" Oyer a Irequeocy range of 100 KHz to over 1000 MHzl Use
as a lab amp fo; signal generalors. plus many loreicn users
employ tlPetPA-1 fo boost the power of their FM Stereo fransmn
ters, prol'ldlng race service Ihrough an enti re town, Power
re:.qul red: 12 fo 15 volts DC at 25ITmA, gain 01 38dB etto MHz.
10 dB at 1000 "1Hz. For a neat. protesso najy finished look, add
the ccto-ai matching case set.

L1'A·l , POller Booster Amplifier KiL... .._ .... ..$39.95
CLI'A. llarchingCaseStllor l PA·l Kil .._ ..$14.95
L1'A·1WT, Fully W"lftd LPA·l withCase._ .._ .... ....$~.95

World's smal leSI FM transmitter. Sizeof a sugarcu t>e! Uses SMT
(Surface Mount Technology) deYices and mini electret coodenser
microphone. even the battery is ioc lu~ed , We gl~e you two com·
plele sets of SMT parts to allow lor any errrns or mishaps-ltuild it
care1ully and you'ye got exira SMT parts to buildanolher! Audio
quality and pic'·up is unbelieyable. transmission rartge up to 300
feet. tunable to anywhere in standard FM balld 88 10108 MHz,
7/8"1'1 x :)/8"h ~ 3i4"h,

FIlI-S Micro FUWireless Mike KiL_ .. ... ,J19,95

Super slable. drift free ,nOI affected by temperature , metal or your
00cty1 Frequcn<:y is set by acrystal in ltle 2 meier Ham band of
146535 MHz. easily picked uo on any scanner radIO or2 meler
rig. Changing the CI}'stallo p.;t IrO(jllOl'lCy anywhere in the 140 to
160 MHz rangoe-.erySlals cost onty five or six OOIlars, Sensitive
electrel condenser m,ke picks up Whispers anywhere in a room
and Iransmit up to 1/4 mile, Powered by 3 ~o~ Lilhium orpa ir01
watch baUerles which are included Uses the Iatesl in SMT sur·
face mounl parts and we even include a few extras in case you
sneeze and loose a part!

Fr.I-6, Crys1a1 Controlled FIlWirtlm Uih KiL .. .. S39.9S
FU-6WT Fully Wired FlU .__.. ... ...__. $69.95

Ramsey AM radkl tra l'lSmltters operate in the standard AM brood
cast ba'ld and are ea~ly set to any clear c/lannel ~ your area.
Our AM-25, 'pro' version, fully synltlesized transmit.er features
easy frequency selunq DIP switches for stable. OO-dnft frequency
control, wtli le being jumper setaole lor higher power output where
reguialioos allow. The entry-level AM-1 uses a tuna~e transmit
oscillator and runs the maximum 100 milliwans ot power No FCC
license is required. expected range is up 10 114 mile depending
upon antenna and COndltl{)(lS Transmitters accept standard line
~vej inputs trom tape decks, CD players or mike mixers, and run
on 12 volts DC. The Pro AM·25 comes complete with AC power
adapter, matchIng case set and bottom oaded wire ereona. Our

tr ';;Rr = = =r;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;i entry-level AM-1 has an available matching case ere knob set for
a finished. protessonel bok
AM·25 Prolm lonal AMTrln'mi",r Kn.•_ _ _.. ..$l 29.95
AM-I ErJlry ltveI AMRadKl Tranamiller KiL _ ...._ _..__...J29.9S
C.m Mllehin9 Cut Set lor AU·l .. ...._ .$l U 5



Circuit assembly

COMPO" E ~l s lOCAl EO O~ PCB

Fig. 1. Circuit diugrcun for the Rf" Sensing Alarm,

This project is rel ative ly inexpensive
to assemble . II" all the com po nents arc
purch ased , it shou ld cost less th an $25
to build it. Obviousl y, your j unk box's
size will di ctate the cost. I reu sed com
ponents taken from o ld PCBs and built
the project for less than live do ll ars. in
eluding PCB and box .

As show n in Photo R. I elected to
design a PCB fo r th e project. It is a
rathe r compact design . The intent here
is to make the PCB fi t ill a common
Hammond 159 \ A plastic box. Note
that th e c irc ui t ca n he assembled us
ing other techniques: universal PCB,
vcroboard . dead-hug . wire-wrap and
even a comhination of these techniques.
The layout is not critical except for the
RF portion o f the circu it: Co mponents
DJ . CJ. FH I and RXshould he mou nted
as d ose as possibl e to each other. us ing
very short leads, Thi s will guarantee
proper operation up into the UHF spec
trum. Also. dccoupling capaci tors C2
and C5 should he mounted as d ose as
possib le to p ins \} and 10 of U IC.

An IC socke t for U I is desirable
since the LMJ24 is rather se ns itive to
pi n shorti ng compared to other opera
tional ampli fiers I've used in the past.
With a socket. repl aci ng it is a snap.

Ferrite bead FB I is inserted over a
short piece of so lid wire a nd the wire is
soldered to the PCB pads. Potentiometer
RIO is located o n the PCB edge so that
its adjustment screw can he accessed
through a sma ll hol e drill ed on one o f
th e faces ofthe box. I've chose n not to
put co nnec tors for exte rnal co nncc
tion s to the LED. the piczo tran sducer,
supply line and the auxi liary o utput.
So lde r sma ll gauge (#26 or smalle r)
w ires direct ly 10 the PCB pads and
con nect the ot he r e nds to the external
dev ices.

For antenna connection. r rccom
mend using a fem ale pane l-mou nt
liNC co nnec to r. It is small, re liable
and will accept most right-ang led tc lc
scopic ante nnas whe n moun ted hori
zontally. Other RF co nnectors can he
used if desired . Si nce the input imped
ance of the ci rcuit is q uite high, mai n
taining a cons tant im pedance thro ugh
the co nnectors is not an iss ue . In gen 
era l, though. it is good practice to

nems. lt drives the piezo transducer to pr o
duce a loud high-pitched so und . The os
cillator circuit will operate onl y
when the output o f U I B prese nts a
"low" stale. Diode D2 serves as an
isolating de vice be tween the 1\,.. 0 stages
when U IB is in "low" state. The
oscillator's frequency is set by capacitor
C I and resistor R5 . The va lues chose n
make the ci rc uit o scillu tc at upproxi 
matcly 26m HI.. a freq ue ncy that ca uses
the piczo to generate the loudest sound.

T he las t s tage is a simple buffer U ID
that si nks c urrent to turn on LED D I
wheneve r an RF sig na l is se nsed by
V IC. RJ limi ts the curre nt to a sa fe
le vel for the hu ller. less than 20 m A.

T he halanced input configura tion o f
co mparator U IC a ll ows the supply
voltage V+ to vary over a wide range
a nd th e en t ire ci rc u it '1,vill st i ll work .
I de signed thc circ ui t for a 13 .8 vo lts
supp ly. hut I verified that the circuit
works down to approximately 10 volts
wi thout rccalibraring it. and down to ap
pro ximately fi ve volts if rccali bratcd .
The high e nd ofthe range is more deli
catc to set since de vice s such as th e
LED. the piezo tra nsd uce r a nd po lar
ized capac ito rs may he overstressed if
co mponent value changes are not made .
Consequently. I would not recomme nd
go ing beyond 20 volt s.
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Photo A . The prounvpc. assembled Oil a
universal printed circuit board.
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after approxi mately Ji ve mi nu tes . the
voltage at the p lus input o r V I B fa ll s
bel ow tbc one at the m inu s input whi c h
is sci by 0 5 (about 200 mVOC ). As a
result . thc output or compa rator V IC
fli ps down to the " low" state (ncar
gro und). In thi s state . the al arm is
tripped . The t imer s tage drives p iczo
osc ill ator U IA and PNP tra nsistor Q 1.
The latt er is added to dri ve an externa l
device with a vo ltage close to V+ whe n
the alarm is tripped . The two di odes in
series with the emitter pro vide a d rop of
voltage so that the basc-cmiucr j unction
o f Q I is no t biased when U I B output
is in " high" state . T he 2N J 906 or
equ ivale nt tra nsistor will safely supp ly
a curre nt o f up to 50 m Ao

TIle third stage is an astable muhivi
brator (square wave osci llator) and is
made of U IA and surr oundi ng compo-

t;
" oo
"

c
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a different piezo c lement may requi re a
different va lue of resistance. I suggest
temporari ly connecting a 50 kn poten
tiome te r to find your piezo's "sweet
spot." You can the n measure the re
quired resistance with an ohmmeter di
rectly on the potentiometer and
substitute it with the closest resistor
va lue at the end.

You may have noticed that some
piezo transducers have three wrrcs
and some have two. O nly two wires
arc used he re . T he th ird wire is a
feedback signal. If the piau you arc
using has three wircs, the black wire
goes to ground, the red goes to the os
cillator and the blue (or o ther color) is
not connected.

M ake sure you use an "external
drive" typc of piezo transducer. Some
piezos come wi th built- in oscillator
circ uits and will only function if they
are connec ted to the auxi liary output
provi ded by Q I .

Finally, if means of alerting other than
piezo are preferred. you can use the aux
iliary output to drive an external device.
In this case you don't have to install
components RI . R2, R4. R5. C l and D2.
Put jumper leads at the place of C I and
R4 to ground the unused LM324 inputs.

Piezo transducers have a resonance
frequency that, when submitted to,
produces the loudest sound. The piezo
I used came out of my junk box. I found
that a 10k resistor for R5 produced the
loudest, most unpleasant sound. Usi ng

Some comments

avoid using UHF connectors (PL-259!
S0-239) when work ing above 200 MHz,
since they are not of constant impedance
type. For coaxial cahle, a short piece of
RG-174 type or equivalent is preferred
to limit overstressing of the PCB pads.
This type of coax is much easier to route

in a small box anyway. Solder the bare
ends directly to the pads.

Someone may decide that five min
ute s of margin before a lerting is too
short. C4 and R9 make up the RC cir
cuit that determines the duration. The
discharge rate ca n be varied by chang
ing the value of C4 and/or R9 . Fig. 2
shows a plot of resi stor R9 as a func
tion of time for diffe rent supply vo lt
ages V+. This graph gi ves a ballpark
idea of the resistor val ue to pick. I
computed this graph us ing a tantalum
capacitor for C4. I veri fied that, in gen
eral , tantalum capac itors match c loser
to the theoretical expone ntial dis
charge curve than do e lectrolytic ca
pacitors . If an e lectrolytic capacitor is
used instead, the user can expect to get
about 10 % longer duration than what
is indicated on the graph. Electrolytic
capacitors are far from being perfect
devices (farther than tantal um) and
their unwanted characteristics tend to
lengthen the di scharge du ration . Also
note that tolerances on the capacitor
values will affect the durati on as well.

Photo B . Thejulfy wired unit. before closing
the cover.
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Parts List

10 k.1 /4 W 5%

Piezo. MuRata PKM-11 or
Radio Shack #273-73 or
equivalent

14-pin DIP

27 k, 1/4 W 5%

1 k, 1/4 W 5%

470 k, 1/4 W 5%

50 k, 10-tu rn pot (Bourns
3006 type)

22 k, 1/4 W 50/0

LM324 quad op amp

RG-174 or equivalent

1 M, 1/4 W 5%

BNC, female panel mount

2N3906. PNP or equivalent

Ferrite bead

100 k, 1/4 W 5%

1N5711 Schottky

1N41 48 or equivalent

LED, any color

1000 pF ceramic

100 J.lF. 25 V tantalum or
electrolytic

10 J.l F, 25 V tanta lum or
electrolyt ic

.1 )IF ceramic

.01 J.lF ceramic

Hammond 159 1A
suggested

Right-angle BNC telescopic antenna

Box

01

Al 0

A9

Ul

Coax

Xl

Socket

Ql

Rl , R2,
R4

R3

0 2, 04,
06. 07

0 3, 0 5

Rll

FBl

Jl

C6

C7

Cl

C2, C3,
CS
C4

in the house . T his sound is equiva lent
to a smoke detector, so you shou ld n' t

have any problems heari ng it.
I have not been alerted by my new

aIann yet. hut it gives me a p:acc of mind
that I never had before . Kno wing that
it's the re makes all the diffe rence ! iI

Table / . Parts list.

RS

I R6, A7

A8

Usi ng a ca librated signa l ge nerator, I
verified that the alarm 's sens itivity is
abo ut seven millivo lts Rt\.l S o f RF and
is q uite nat fro m I MH I: to 550 ~lH7..

Sens itiv ity depends on ho w close the
two voltages at the inputs of compara
tor UIC arc . The c irc uit is sta ble as
long as the entire design is at the sa me
temperature. Thi s is the case when all
th e electronics arc enclosed in a bo x.
lvc used the alarm for a few months
now and haven 't had to recahbnue it.
S ince the RF se nsing circuit is not
tuned , select ivity is di ctated hy the
ty pe o f ante nna used . I found tha t
about two fee t of a nte nna is enoug h for
proper operat ion at all frequencies,
HE VHF. UHF. I put the a lann box on
top of my radio console and I usc a
telesco pic antenna . Note also that my
shack is located in a basement. A bit of
experi menting here with ante nna type.
position a nd length may he requi red.
I ' ve also verified th at I ca n hear the
alarm so undi ng wherever I am located

Performance

10. The LED should tum on. Backing
off on R IO to bring th e voltage belo w
the one at pin 10 should turn o ff the
LED. Thi s verifies that the comparator
stage is worki ng properly. Now, adjust
potentiometer R IO so that the voltrnc
tcr reading o n pin 9 is three to Jive mil
livo lts lo wer than th e va lue noted from
pin 10. This completes calibrur ion.

At thi s poi nt you are ready 10 verify
the circ uit using RF. Attach an antenna
to J 1. Transmit a constan t amplitude
signa l (A~1. FM, modulated SSB)
fro m any o f your radios w ith at least
five watts of output po we r (using an
other antenna, of courscl l and verify
that the LED comes on when RF is
p resen t. Mo ving the antenna around
in the shack , for exam ple dose to a
window, may g ive better results. To
verify the alarm circu it, you must
maintain RF presence for at least five
minutes before you ca n hea r the sound .
Make sure the frequency chosen wi ll not
interfere with ongoing QSOs, and ide n
tify yourse lf often. When the alarm
so unds. stop tra nsmitting and verify
that th e alarm sto ps and that the I. ED
turns o ff. Try detecti ng Rf at other
freq uencies to verify sensitivity flatness.

•

----,

Calibrating a nd testing

--

Fig. 1. R9 \-.r . 1;11/(' for various v+
(C4=/()() J1F. /(/malum},
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When everything is assembled and
visually inspected. it is time to apply
DC supply to the circuit. When doi ng
so , if the piezo so unds right away.
adj us t R IO until it stops . If yo u c an
moni tor the supp ly c urre nt to the de
sig n using an ammeter, it shou ld he
le ss than 10 rnA . Next do the to uc h
ing test. There should not he any hoi
components .

Diodes D3 and D5 must he at the
same temperature before calibration is
performed. Thi s is cri tical since tem
peratu re offsets can create mill ivolts
of di fference and unbalance the circuit
Do not touch the PCB for a few min
utes hcforc going any further. To cnli
bratc the unit you will need a d igital
voltme ter of 10 MO: Of higher input irn 
pcdunce that can read do wn to the
mi llivolt . First connec t the vo ltmeter be
tween U IC pin 10 and ground . Measure
the voltage a nd make a note of it. T hen
move the voltmeter 's red probe to U IC
pin 9 . Adjust po tentiome ter R IO to
bring the voltage at pin 9 hi gher than
the voltage previously measured at p in

t'hoto C . The completed project lI IId the
telescopic anlclllW.
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A Pleasant Visit to the DDS
Direct Digital Synthesis is the latest technology in signal generat ion.

Hugh Wells W6WTU
1411 18th Street

Manhattan Beach CA 90266-4025

L ~---~--'

Fig. I . Block diagram of f/ basic pl/(l ,~e - lockl'(l loop J \,S/('III with the major [unctions
shown,

VCO
r---..,~

LOOP
FIlTER

+ N

stab le freq uency source . which. in
this case, is a c lock. A cl ock , in real
ity. is a quartz c rys ta l uscit la tor. To
make the PLL circuit fu nction, the
signal output of the y e O and the nut
put front the d ock arc compared in a
phase detector where the phase angle
will a lways he 90 degrees when the
veo is locked to the clock. Should the
veo uuempr ro shift in frequency, the
phase detector will develop a DC out
put vol tage sufficient to stee r the veo
bad to a phase difference of 90 de
grees. In other words. the veo is
phase-locked to the clod.

FREQUENCY
CONTROl

INPUT

Frequency sy nthesize rs get thei r
name from being able to generate a
great number of di scre te frequencies
with the same stability as that of a
quartz crystal while util izing perhaps
only one crystal (although more than
one may be used in the synthesi zer in
order to meet speci fic design criteria).

A PLL synthesizer is shown in Fi/;:. I.
in which a veo (voltagc-comrulled
osci llator) is used to generate the out
put signal. To se t the y e O to a specific
frequency, it is necessary to lock it to a

PLL synthesizer

CLOCK

T
here has been qu ite an evo lu
ti on over the years in signal
generation and frequency con

trol. Signal generation began by using
a self-excited osci ll ator. the stability of
which left a lot to be desired . As more
signals appeared on the bands, greater
osc illator stability was sought. The
need fo r improved stability embraced
the use of quartz crystals. which
solved the stability problem. Later on,
the demand for multiple frequency
channels increased and created a new
set of problems requi ring the usc of
many crystals in a sing le radio. T he
cost of the radio was driven upward as
a result.

The answer to these problems was
the development of the Phase-Locked
Loop (PLU synthesizer, which provided
multiple frequency capability along with
the stability of the quartz crysta l at every
generated frequency. The latest techno l
ogy ill frequency synthesis is called
Direct Digita l Sy nthesis (DDS ) and
differs greatly in design from the PLL
system, yet the end result can be the
same. Before discussing the DDS sys
tern . it is perhaps best to review the
PLL system in order to establi sh a
comparison of the frequency sy nthes is
processes involved.
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F ig. 2. Block (Ji/l~ 1"(I1II ofa basic DDS with
the major [unc tions .I'!I fill 'II .

maps the wuvcs bupe of the output s ig na l
as a function o f phase angle from 0-360
degrees a... shown in Fi~. ,~t An LUT is
actually a ROM chip that is programmed
to produce an ampli tude at a g iven
phase ang le . The RO~1 mapping deter
mines the wave form that will be pro
duced . and it 's possible that several
waveforms call he mapped within the
RO M with each at a selectable range of
addresses.

In h igh freque ncy DDS systems, the
LUT is usually made more effic ient by
programmi ng it to define onl y the ti n-t
90 degrees o f thc waveform. since the re
maining 270-Jcgree portion can he gen

crated hy reflecting the fi rst 90 degrees
in ditf crcm ways. The objective is to im
prove the resolution o f the RO~I rc 
spouse at the higher cl ock frequencies.

Ahead of the LUT is a phase accu
mu lat or. which is sim ply a counter or
"adder" fonn of dev ice that pro vides
the input to the LUT. The phase accu
mulator is the rate controller. where
the output fre quency is cont ro lled by
th e value added to th e accumulator
per eac h d ock cycle. Consider a n
acc um ulato r loo king like P = P + X.
where P = phase angle and X = the
number o f degrees to advance per s tep.

The seq uence would conti nue. with
P increasing by the value X from zero
thro ugh 360 degrees o f the output sig
na l. At the comple tion of 3f1 0 degrees.
the phase accumulator wo uld roll o ver
and start auain from zero. Co ntro ll ing- ,
the o utput freque ncy is then a matter
o f how ofte n the sequence is to be re
peated per unit of time . The ac tual in
put co ntrol can he done manually with
coded switches. counter. ROM. o r a
microproccssor/microcontrollcr, More
advanced sys tems use a mic rocontroller
for application flexibility.

For <.I signal to he use fu l. we m ust
define it in terms or frequen cy, phase .
and amp litude . When ,III o f these arc
combined with respect to time . the o ut
put wavc fo rm will he determined. In a
DDS. each wave form is defined by
and/or in response to a dig ital ' ...'c rd.
The greater th e number of hits in th e
control word. c.g .. ..t X. 16. 32. etc .. the
hi gher the re solution o f the DAC re
spo nse . The LUT contributes to the
signal definition by the number of

As important as the PLL synthesizer
was to the evolution of radio commu
nication. the latest synthesizer de vel
opment solves many of the I'LL
problems and opens the door to many
new applications. but adds a few prob
le ms of its O\I,:n. T he new synthesizer is
ca lled a Direct Digital Synthesizer
(DD S ). and a very basic o ne is sho wn
in Fig. 2.

It is composed of fo ur major compo
ncnts: phase accumulator. loo k-up
tab le (LUT) . digital -to -a nalog co n
verter (DAC). and clock. The DDS is
not inte nded to be a replacement fo r
the PLL system. as each synthes izer
has its useful merits for specific app li
catio ns. In many new de sign app lica
tions. both the DDS and PLL syste ms
come together and solve some o f the
ills associated with eac h if used alo ne.

In a DDS, the D AC creates an ana
log output sig na l based upon a defined
amp litude which is presented as a digi 
tal word . As a result. any desired
waveform can he eeneratcd by de fin -e •
ing the input word to the DAC. Unlike
other signal generators. the DDS docs
not require a resonant circuit. as the sig
nal is generated as a voltage amplitude
with respect to time .

A head of the DAC is an LUT. which
is really th e co re o f the DDS in that it

then swing like a pe ndu lum. The result
would cause the VCO to swing hack
and forth at a fast rate. A loop filt er is
used to reduce the YCO response
speed (or sic ..... , rate ) in order for it to

gain a phase-locked condition .
PLL freq uency synthesize rs suffer

from se veral problems. such as: ( I )
freq uency resol ut ion (large step val
ucs j: (2) se tt ling time (lock access tim--
ing); (3) bandwidth limitations (tunable
range): and (4 ) phase noise (jitter). Most
of these problems have been controlled
sufficiently and arc usually transparent
to the user. However. PLL frequency
stabi lity is sti ll an issue and is affected
by two primary fault s. The- two fault s
are the stability of the YCO and the
phase no ise ca used by a high divide ra 
tio. Th is latter fault has esse ntia lly
been so lved through the usc o f a dual
modu lus synthesize r des ign .

DDS system

I
~I- "L";- DOC

~~ -

"""""'"m• """"«e coo; aDO<

It isn 't necessary thut the d od" <Inti
veo be on the same frequency, In
fact. they arc rare ly ever on the same
frequency. Tn ach ieve a frequency
separation and ... till obtain the 90-l.k 
grcc phase shift. the signals fed into
the phase detector may he shifted 10

any design-c-onvcnicnt frequency. typi
catly lo wer. A freq uency divider is
p laced he tween the VCO output and
the phase detec tor to create a frc 
que ncy lowe r than the operati ng frc
qUCt1I,;Y of the Yeo. In m ost cases. the

freque ncy di vider wil l han: a variable
di vide ratio (divide hy N) so that a
multiple set o f frequencies can he
generated by the VCO with each out
put frequenc y phase -locked to th e
clock frequency. Incremental frequency
steps arc c reated by chang ing the d i
vide ratio (N) through a Sc I o f
switches.

A bo included in a Pl L syste m is :I

device called a loop filter. T he purpose
of the filter is to reduce the rate of yeO
response to an output from the phase de
rector. Shou ld the yeO response he too
fast. it could swing too far (freq ue ncy
wise). get parti ally o ut o f control. and

I-+--+----+-
O· 90G 180· 270G 360·

PHASEANGl£
L. -.J
Fig , J . The \ 1'O\'(!.~I/t1"l' of the output signal
[mma DAC (II 1//(/1'1'('(1 ill the LUT.
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Fig . 4. Microprocessor -enhanced DDS with control points shown for creating AM and
FM modulation modes .

-Frequcncy modulation (FM) rc- Predictable output and shortfalls
qu ires that a n ins ta nta neo us change

Yes. there a rc so me short fa lls wi thhe made In the frequency contro l
word. a DDS sys tem such as SpUTlO US rc-

-Phase modulat ion (PM) is a phase sponses and a lias freque ncies. In com-

shift phenomenon and may be introd uced pariso n to a PLI. , the phase response

by creating an instantaneous change in j itter of a I'LL is no t prese nt in a DDS.

the timing between the contro l word and but some spurious res ponses arc pro-

clock. duced in the sig nal output hy the DAC.

-Amplitudc modulation (AM) may These SpUTl OUS respo nses are caused

he c reate d by a word rate c ha nge at by DAC decoding errors and am pl i-

the input of the D AC. A d igita l rnul - tude appro ximations . the results of

tiplicr is used to alter the word em it- wh ich are not predicta ble. Because the

ted from the L UT. which In turn spurious respo nses occ ur cl ose to the

ca uses the DAC to create a sig nal desired outp ut frequency, they arc very

wi th a n am plitude c ha nge following di fficult to filter out. The most obvious

the des ired am p li tude modulati on prob lem with thc DDS. howe ver. IS

e nve lope . ali as signals. w hich can he removed by

I /
I .: I

I I I
I I I
I I I
I I I
I I I
I I I
I I I

~ ! ~

0 23 25 27 50 MHz 73 75 77 100 MHz 123 125
t CLOCK

t t
FUNDAMENTAL SECOND

I
FIRST

ALIAS

ALIAS

F ig. 5. DDS output freque ncy spectrum showing alias and harmonic frequencies.

point s of comparison (am plitude vs.
phase ang le) w'here the di fference be
tween the points of comparison creates
somc minor di stortion or phase error.
The amplitude appro ximations caused
by the DAC \ sampl ing points per
clock cyc le affect the output amp litude
resolut ion .

The wave for m and function (sweep.
freque ncy hopping. modulati on. etc.)
are clocked through the D AC at a
c lock frequency whic h co ntro ls the up
per frequency limit of the DDS, where
the upper limi t is one-ha lf of the clock
freq uency (the Nyquist ra te). Nyquist
refers to the highest signal frequency
that may he represen ted by a digi ta l
samp li ng me thod which is eq ual to
one-half the sampling frequency (clock
freque ncy).

The lower frequency limit of a DDS
is near zero or about I Iii.. Since the
DAC works from sampli ng points . at
one- ha lf of the clock frequency (which
is the highest output frequency), it has
only two amplitude points (maximum
a nd minimum) to work with in order to
define the output wave form.

As an example of the upper fre
que ncy reg ion. a 50 MHz cl ock allows
the DDS to generate frequencies up to
25 Ml'lz. The frequency step increment
produced by the DDS is determined by
the digital word. and it's possib le to gen
crate incrementa l steps with a DDS sys
tem down to frac tional increments of one
Hertz. It is common in modem comm u
nications equipment to have frequency
increments in I and 10 Hz steps .

A DOS system can he modulated to
create the same or similar modulation
resu lts obta ined from one of the more
co mmon sig na l sources . Modulating a
DDS is a matter of contro lling the
digita l word format with respect to
clock timing at the desired poi nt in the
ci rcuit. Fig. 4 shows the vario us circui
locations where an AM and 1":\1 modu
lation mode may be introduced. An v

• •

aud io amplitude variation that can he
trans lated to an insta ntaneous digita
word c hange will modulate the DDS.

The placeme nt of the word change
within the ci rcuit determines the
modu lation mode that will be created :

Mod ulation techniques
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A DDS can be programmed to pro
duce many different waveforms at in
c remental frequency steps from a
fraction of a hertz to larger step values.
Because of its versatility, the DDS has
created signal source design opportu
nities not previously available.

For those interested in using the
DDS as a signal generator, the predict
able outputs of the fundamental, har
monic , and al ias frequencies are stable
and suitable for use as identifiable sig
nals . It must be noted, though, that the
generation of multiple signa ls will be
present wi thin the frequency spectrum
when an alias !ilter is not used. T he ad
dition of an alias fi lter to the output of
a DDS will make it a superior fre
quency source having high signal and
spectra l purity because all signals gen
erated above one-half the clock fre
quency wi ll have been removed. iii

Conclusions

Applications
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filtering the output signal. Filtering of
the output also improves the spectral
purity of the signa l by removing the
alias signals and the DAC -imposed
amplitude approximations .

Howe ver, with the ali as filter re
moved, the D DS will provide predict
able alias signals and harmonics well
above the clock frequency, as shown in
Fig. 5. The alias frequencies are found
by. adding and subtracting the funda
mental output signa l to/from the cl ock
frequenc y. As shown, a fundamental
frequenc y is being generated at 23
MHz, whi ch is 27 MHz below the 50
MHz clock (27 = 50 - 23). S imulta
neously, an alias signal is produced 23
MHz above the clock at 73 MHz (73 =
50 + 23) . If the fundamental is shifted
to 22 MHz, the alias frequencies will
be 28 MHz and 72 M Hz. A similar fre
quency se t will be observed at each
harmonic of the clock frequency.

The applications of a signal source
are countless , regard less of the method
used for generating the signal. How
e ver, a DDS especially lends itsel f as a
natural for the fo llowing applications:

-Spread spectrum where frequency
hopping is a requirement.

-Prequency and phase shift keying.
-Digi ta l TV.
-Digital audio used with computers

and compact di sks.
-Signal generation requiring precise

frequency se ttings and small incre
mental frequency steps.

-Frequcncy synthesis in communi
cation rad ios.

-Usc as the local oscillator in a receiver
where the local oscillator freq uency is
offset from the displayed frequency to
accommodate a receiver's IF.

-Test be nch signal and waveform
genera tor.

L ~ Regarding the signal and waveform

generation capability of the DDS, it will
generate most any repetitive waveform
includ ing a square wave. However, the
square wave rise time at the highest out
put frequency of the DDS is compro
mised by the one-half clock frequency
timing. The rise time improves as the
output frequency is lowered.

. " ..' .'! ." ;
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Sensitivity Training
Some pros and cons ofincreasing receiver sensitivity.

Parker A. Cope W2G0M/7
8040 E. Tranquil Blvd.

Prescott Valley AZ 863 14

I
t seems we're always scratching
for a little more sensitivity. but
sometimes our scratchi ng j ust makes

a bad situation worse . A low noise arn 
pli ficr (LNA) can help in special cir
cumstances. and those aTC usua lly
found above 15 meters. In the HF range
below 20 MH/.. the noise the sig nal is
competing wi th is primar ily man
made. but atmospheric noise produced
by lig htni ng di scharges in thunder
storms can he a major prob lem de
pendi ng on the time of day. season.
weather, location. and frequency, The
QRN on 160 meters and 80 meters in
the summertime can be a hem. Man
made noise is an inverse functio n of
freq uency and depends on 100..-atio n. in
thai it is due chiefly to electric motors.
neon signs. power lines. ignition sys
tems. and the ubiquitous TV receivers '
swee p generators. Above 30 ~ IHz, man
made no ise is about eq ua l to thermal
no ise .

Therma l no ise is genera ted in the
thermal agitat io n of e lec trons in a rc
sista ncc and is independent of fre
que ncy. The electron or hole flo w in a
transistor or the e lectro ns flow ing
from cathode to plate in a vacuum tube
arc d iscrete units o f charge occurring

ra ndo mly. The ir sum makes up the DC
c urrent. and their R~tS value makes up
the AC value. The AC co mponent ex
hibi ts all of the characteristics o f ther
ma l noise . The R\tS variation of
transistor curre nt is difficul t to predict.
a nd only under specia l ci rcumstances
such as in temperature- lim ited di odes
call it be defi ned statistica lly. Therma l
noi se power (watts} available from a
resi stor is e xpressed as kTB. where k
is Boltzman 's co nstant. 1.38 x 10.23• T
is the absolute temperature in degrees
Ke lvi n (room te mperature is abou t
300° K ). and B is the no ise hand wid th
in hertz (essent ially the .3 d B band
width). kTB has a value of -203 dBW or
· 173 dBm per hertz. In a I kHz band
width. the noise power is -143 dam.

T he maximum available power from
a generator is obtained when the load
resis tance equals the genera tor ' s resis
tance . The refore , the R~tS va lue of the
no ise voltage from a resis to r R is:

The rad iation resista nce of an an
ten na prod uces the rm a l noi se . w hich
is the min imum sig na l ava ilab le fro m
the antenna . As far as the receiver is

concerned. no ise from the an tenna is
just more sig na l. The noise the desired
sig nal must compe te with is the sum of
the antenna 's noi se and the no ise gen
erated w ithin the receiver. We c an' t do
anythi ng a bout the no ise gene rated by
the antenna. hut the noi se ge nerated in
the receiving system is a diff erent
story. \Ve can increase the ante nna 's
signal and no ise to a le vel that o ver
rides the recei ver's in ternally gener
ated no ise . Generally. we are stuck
with the receiver 's interna l noise, but
so me rece ivers are better than others.

The sens itivity of HF receivers is of
ten g ive n in te rms of the RF signa l at
the input o f the recei ver needed to pro
d uce some sig na l-to-noise ra tio SIN at
the output. For exa mple. a n HF rc
cciver may he specified as 0.5 ~V for
10 dB Sf:'-:. VHF and UH F rece ivers
usually specify the se nsi tivity in terms
of "Noise Fig ure" or "Noise Factor,"
w hich is a com pariso n of the equiva
le nt noi se at the input o f the actual rc
cc iver to the noi se a t the in put o f a
per fec t noi sc frcc rece ive r when fed
bv a generator w ith a match ine source. - -
resistance.

The noise factor of a network o r
"black box" can be defined as follows:
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where
F = noi se fuc tor o f the network
S = signa l power avai lable fro m the

source
S = sia na l po wer available from the

" '
network

N = noise po....'cr avail able from the
"net work

k = Bo ltzman's cons tant
T = absolute temperature of the signal

source
B = noi se bandwidth o f the ne twork .

The network is an undefi ned. "black
box" that can he active or passi ve and
have a gain of greater or less than one.
kTB represents the noise available
from a resistor (the sigua l source's rc
sisumcc) of arbi trary va lue at a tern
perature T and is merely a re state ment
of the usual ex pression for Johnson
no ise. The qua litative mean ing is that a
signa l. no matter how it arises. has as
socinted with it il l least a min imum
amount of noise . kTB. If the signal
passes through a network that docs not
add noi se . the rat io orsig na l power to
noise po wer at the output will be the
same as the signal-to-no ise ratio at the
input and the noi se fact or will he un ity.

No ise Figure NF is simply noise fa c
tor F expresscd in dls . orNf" > 10 x log
F. The receiver 's noi se fa ctor is usuall y
determined hy its first one or two
stages , and is obviously a fun ction o f
the receiver's design. The o vera ll noi se
factor F of two cuscudcd networks is
e xpressed as:

where
F] = the noise factor of the fir s t stage
F, = the noi se factor o f the second

stage
G. = the powe r gain of the fi rs t

stage.

When G
l
is large or F: small. the over

all no ise fi eurc is essentially F . When, ,
G. is small. the noise factor of the second
staee assumes crc.uc r imnortancc., , ,-'

For example. if the transmission line
bet ween the an ten na and the rece iver
is considered the firs! network, F, may
20 73 Amateur Radio Today . May 1998

he I but transm issio n line losses make
G

J
less th an o ne and transmission line

losses become critical.
The losses per foot in the tra nsmis

sion line arc dependent o n frequency
and the const ruction of the line . A t 150
~1Hz, RG-5X has about 7 d B loss pe r
HX) feet and about 3 dB pe r hu ndred
feet at 15 MIV, whi le 3/4-i nch hard line
has less than 1 dB loss at 150 MHl.
Cable losses of RG-58 o n two meters
can be sig nificant when the run he
tween antenna and receiver is long .
T he cab le m ay have a noi se fac tor o f
one hut the gain is lo w- 7 dB loss is a
eain of 0. 2. The overall svs tcm noi se, '

factor fo r a receiver with a noise fac tor
of 10 dB (no ise factor of 10) fed with
coax with a loss o f 7 dB (gain o f 0 .2)
IS :

F 12 = I + ( 10 - I) 1 0.2 = I + 45 = 46

NF = 10 x log 46 = 16.6 dB

The noise fi gure o f the rece ivi ng
system is increased essentia lly by the
loss o f the cable. When the cab le is
preceded by a preamp. the equiva lent
preamp ga in is simply redu,.'cd by the
cable loss. hut its noise fi gure is un
changed. A preamp w ith an NF of 4 dB
and a gain o f 28 dB d riving a cable
with 7 dB loss looks like a preamp with
an NF of 4 d B and a gain o f 2 1 dB .

A good pream p at the antenna term i
nals can also improve the scnsiri vuy of
a mediocre recei ver. To improve the
situation. the noise fi gure of the pream p
must be lower than the receiver '... noise
figure and the equivalent preamp gain
must be greate r than one. Good VHF
recei vers haw noi se figures in the 3 to
6 dB range, whi le exce llent GaAsFET
preamps have noise figures in the range
of 1 dB and provide gains of 20 dB .
Consider a rece ive r wi th a noi se figure
o f 6 dB (F = 4 ), 7 dB cable loss (G =
0.2), and a preamp w ith a noi se fi gure
o f 2 dB (F = 1.6 ) and 15 dB of ga in.
The equiva lent gai n o f the preamp is 8
d B (G

I
= 6 .3 ) a nd the o verall noise fac

to r with th e pre amp is:

FI2 = 1.6 + 4 / 6.3 = 2.07 = 3. 17 dB

If th e pream p 's noise figure we re 4
dB (F = 2.5 ), the overall noise factor

would increase to 2.97 (no ise figure of
4 .7 dB I. Without the pre amp, the noise
fig ure would he :

FI1 = 1+ (4 -1) /0.2 = 16 = 12 dB

The pream p reduces the o ve rall
noise Fi gure from 12 dB to 4. 7 dB . a
significum impro ve ment.

TV preamps or boosters from Radio
Shack''>' are not very expensive and can
overcome long cable losses at VHF and
UH F. For e xample. RS #1 50- 1960,
Cable T V Am plifier, at thi s writ ing un
der 530. has a bandwidth o f 54 to 500
~1H.l , a n N F of 6 d B. a nd a ga in o f 20
d B. This VHFIUHF preamp in front of a
6 dB receiver and 7 d B of cable loss of
fers OJ noise factor o f 4 .13 or noise figure
of 6 .16 dB. Without the preamp. the
noise figure wo uld he about 16 dB.
Again. it worthwhile impro vcmcnt.

HF rcccivers arc usuall y spcc'd as
the input sig na l req ui red 10 produce
so m e output s ig na l- to- no ise rat io
( SIi'l ). An HF rece iver whose sensitiv
ity is specified as O.5~V for 10 d B S IN
in a 2 kH z bandwidth from a 50 Q

source can be converted to an cquiva
lent noi se factor. The 10 dB S{;'\ im
p lies a n S{;'\ of 3. 16:1 or 0.5 ~V of
signal to 0 .1 6 ~V of noise a t the input.
The eq uivalent noise power E"/R at the
input is 5 . 12 16, wh ile the thermal noi se
kTB is 8.2X x 1O-'Xfor a 2 kHz band
width . The receiver 's internal noise is
about 6 2 times greater than the rmal
no ise, and the noise figure is abo ut 18
dB. A VHF rece iver with a no ise figure
of IX dB wou ld be cons idered a
clu nker. but that figure's no t too bad
for an HF rece iver. In the .J.O-mercr
band the man-made noise is some -Ul or
SOdB greater than thermal noise . so a re
ceiver noise fi gure of 20 d B docs not
lim it se nsit ivity. At 10 meters. the situ
at ion is qui te di fferent. Man-made
noise anti atmospheric noi se arc abou t
equa l to thermal noise . a nd the
rece iver' s interna l noise docs limit
se ns itivity. Fro m this it Can he con
eluded that a low-no ise preamp can be
beneficial at 10 or 15 meters. but be
low 20 me ters th e improvement in sen
sitivity is negli gible .

In fact. a preamp's gain is no advan
tage belo w 20 m eters. A preamp can
increase the signals at the input of the



recei ver, true enoueh. hut these hiaher
• •

sig nal leve ls are more like lv to over-
•

load the rece iver and generate di stor-
tions that appear as false in-band
signa ls, Of co urse, a step attenuator in
fro nt of the rece iver can negate the
preamp's e ffects as if the cable losses
were increased. A res istive aucnuator
is recomme nded o ver guin control of
IF or RF stages in the receiver because
the attenuato r is passive, linear. a nd lo
cated at the lo west signal point. Many
HF rece ivers have a switched 20 dB
attcnuato r at the input to case the over
load potential. The aucnuator actuallv

•
increase s the d ynamic range : the ma xi-
m um sig na ls the receiver ca n handle
don 't c hange . bu t the minim um sig nals
arc reduced to ne ar the rece ive r ' s in
tcm al noisc. so the ra tio of max to min
mcrenscs.

The step a nc nuato r show n in "' i~. I
has three I0 d B steps, for a total o f 30
dB. The resis tor va lue.. for a 50 n step
auenuato r arc g iven in Table I. Fo r a
75 n aucn uato r. mu lt iply the va lues
given in Table I by 1.5 . Of course , ad
dit io na l aucnuator sections o r di ffe rent
attenuations ca n be used if desired .
The max imum attenuation that can be
obtained in nne step is determined by
the capacitive coupling across the
switch co ntac ts. With ord inary D PDT
toggl e switc hes . the ma xim um attcn u
ution is less than -+0 d B at 30 ~1HI. . R

1
is the series resis tance and R, i.. the in
put and o utput shunt rcsi ..tancc of any
one attcnuator sectio n. An anenuato r
with a total attenuatio n of 30 dB maxi
mum is probably adeq uate for most
situatio ns. If the attenu ation is set so
that noi se can be comfortably heard
with max imum rece iver gain. you
won ' t miss any sig na l.. and you'H have
the maximum dynam ic range .

Even good HF receivers often suffe r
from poor sensitivity {1Il 10 and 15
meters : typica l va lues an: 0.25 uv for 10
dB SIN (12 dB NF). A moderate preamp
can overcome the sensitivity shortcom
ings of a poor Hl-rnetcr receiver, For ex
ample. a preamp with a noise figure of -+
dB and e ffective gain of 20 d B can im
prove the noise figu re of a rece iver
with a 16 oB NF to abo ut 4.6 dB . That' s
like multiplying the num ber of c lements
in your beam hy nine or 10 .

II
51 1008 " 10 dB 53 10 dB
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Fig . J. A step /1I1t'nlWlOr is a coarse gain control,

A preamp can he built with di screte and inductance accompany e very corn -
transis tors or wi th hybrid amplifi er poncnt. a nd that the resistance of con-
m odules such as the MOloftlla ~1\VAII O. OUl..' tors rs increased by skin effect.
W hile a preamp using a 2:\'5460 JFI::.I These effects must he acco unted for-

can have a spot no ise fig ure as lo w as I ignore the m at your peri l. The parasitic

oR up (0 400 M Hz, o btai ning a broad- capaci ta nce and ind ucta nce are indc-

band match witho ut introduc ing execs- pende nt o f freq uency hut. of course ,

sivc losses IS a cha lle nge. There IS the ir reactances arc depen dent on Ire-

much 10 recomme nd the MWAI IO hv- q ucncy. For example, a one- inch piece

brid ampli fi er: wide bandwid th , rc- o f #20 AWG copper w ire has an ind ue-

spectab le no ise figu re , a nd 50 n input! lance of about 20 n l-l : at 400 MH/,

o utput resistance . The inherent stabil- that ' s an impedance of abo ut 50 n.
ity of the hybrid modu les makes pos- The lead ind uctance of capaci tors and

sihlc the c ascad ing of two or more the ir capacitance makes an e ffective

un its without osc illatory proble ms. An series-resonant c ircuit: A 0.0 1 /IF d i..c

!\ IWA IlO is specified to have a band- cera mic with ha lf-inch leads resonates
at about 10 or 12 ~1Hz : wi th sixtee nth-wid th from DC to beyond -+00 ~IHL a
inch leads. it resonates at about 30 MHz,gain of 14 oB. an :\'F o f 4 d B, and 50
A strip of copper has lower inductancen input and o utput resisranees. The 4
than a round wire: A o ne-inc h-long

dB noi se figure isn ' t great. but it 's not
copper ribbon a q uarte r-inch by two

had considering the bandwid th. Two
thousandt hs of an inch (the cross sec-

MWA 110.. in ca..cade have a n o verall
lion area of #22 AWG ) has an ind ue-

Nf of -+ .1 dB and a ga in of 2S dB.
ranee of a bout 12 nH . Ski n effect

When a two-stage preamp made w ith
~IWA l lOs precedes a rece iver with a

COlllinued on page 22
16 d B no ise fi gure. the o ve ra ll noise
figure is about -+.3 dB. At 2: meters .
where line losses are 7 dB and .hc Atten. Shunt Arm Series Arm
recei ver ' s no ise figure is probab ly less

I Ithan 10 d B, the overa ll norse fi g ure dB R2 (ohms ) • Rl (ohms) •

im proves [ 0 -+.2 dB o r better. I 3 294 17.8 I
The internal ci rc uit o f the ~IWA 110

I Iand the sche matic o f a singfe-:..age 10 95.3 71 .5

amplifier are show n in Fig .. 2 . A t VHF I 20 60.4 249 !
and abo ve, the in put/output impeda nce I' ne arest 1% values Ileve ls are most eas ily pre served o n a
c ircu it hoard by using 50 n rnicrostrip I dB R2 (o hms ) .. Rl (ohms) .. I
transmission lines . Fi~ .. -t IS a n ex- I 3 300 18 Iamp le of a two-stage ~1WAI IO ampli-
ficr which uses microstrip lines In I 10 100 75 !
co nj unctio n w ith other so und RF co n-

I 20 62 240 Istruction techn iques. I" ne arest 5% va lues IThe con..truction of VHF circ uits
need not be diffi c ult or magical if yo u Table 1. Res istor values f or u 50 Q step

keep in mind that parasi tic c apac itance tlttemw/or.
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and Vo is 2.9 V. W he n Vee is 12 V. the
decoupl ing resistance R , in Ffgs, 2 and
3 must drop 9.1 volts. Therefore . R I
must be l} I0 O. The ampli fi er shown
in Fig. 3 uses 50 0 microstrip lines at
the input and o utput o f the MWA IIO.
The DC com po nents arc o n the ground
plane side of the board . while the RF
compo nents arc on the other side . The
DC bl ock ing c apaci tors C

1
isol ate

th e amp li fier from DC vo ltages o n
the input an d o utpu t. C I a nd the 50 n
in put re sistance act like a high-pass
fi lter whose lo w c uto ff frequency is
1/21[5OC I. W hen the C IS arc 220 pF.
the lo w-freq uency cutoff is I~A MHz:
when the C IS are 1000 pF. the low fre 
quency cutoff is below 3.5 M Hz. C I is
a lead less 220 pF chip capac ito r simi
lar to Kcme t pIn C0805C22 1J5GAC.
C0805Cl 02 K5RA C can he a 1000 pr
chip cupncitor C ~ that bypasse s the
higher RF curre nt in R, to the ground
plane . C, is a 0 .0 1 ~ F c hip capac itor
similar to Kcmct C0805CI 03K5 RAC
that bypasse s the lo wer frequenc y
c urre nts in R

1
to the g round plane .

Each C
1
c auses the power gain to fall

3 dB per octave below the c utoff fre
quency. 6 d B per oc-ruvc . When all
three C IS are 110 pF. the respo nse is
down 9 dB at 14.4 MHz and do wn 18 dB
at 7.1 MHz. Man-made noise rises
about 20 or 30 d n in that oc ta ve . The
inc reased noi se and falling preamp
ga in will j ust about canc-c l out. a nd
noise to the recei ver wi ll rema in about
the same . T he resistors R , arc 1/4 W
carbon composi tion equivalent to MIL
R-II Ro n GF9I1J. The Rjs an: mounted
on the RF side of the c irc uit hoard be
tween the mic rostrip ncar pin 1 to the
V,,, patch. R

1
should he d ressed do wn

on the circuit hoard and so ldered to the
microstrip and the V".. patch . Thro ug h
hole s arc not needed. L

1
and L

2
are

Ferroxcubc sh ield ing heads 56-590
65/4A on #16 AWG wire . L , is a sing le
turn and L, is two turns.

In passing, note that e very pass of
the w ire through the bend's hole is o ne
tum. The circ uit hoard is o ne o unc'e
(OJXl I4 inches thick) double-sided
copper o n 0 .0615-inch Fiberg lasH I ep
oxy (d ielectric co nstant o f 5 ). with the
top side. which wou ld normally be the
com pone nt side . bei ng the ground

Vee

C3J;

L2 +12V

--OOUl

AMPLIFIER

~ = pcrmcubility in He nrys pe r
meier (for copper. ~ is 12.56 x 10-7)

o = cond uc tivity in S iemens per
meter (for copper. a is 58 x 10"').

These skin e ffects lead to DC ground
not necessari ly being RF ground. At RF.
a g round plane sho uld be used as op
posed to a ground po int. A ground
plane is hy de fin itio n a plane in which
all points ha ve the same potential: The
ind uc tance a nd re si s tance between
two po ints on the ground pla ne is
ze ro . A t DC o r lo w frequenc ies. the
inductance or resistance of a wire can
he esse ntially zero and a point can he
the reference ground .

The PO\...'cr gain of the M\VA II 0 is
I ~ dB w hen dev ice current is to rnA

2

3

INTERNAL

RFOUT
&

r-t-.....-,DC SUPPlY

II L2 II

-- -- --
C2J; ;Q; C3 C2J; ;Q; C3Rl Rl

IN 0 I
1 , 1 z

(
Cl 3 Cl Cl

1
Rl

J;

BYPASS
DECOUPLE

RFIN C
BLOCK

0-1 ( 0
50 n C 50 n

SOURCE BLOCK LOAD

,
45 = \ (I 11nFcrl-l)

Pig, J . Two ,\-tWA110.\' produce a broad/mild preamp,
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where
45 = critical depth in meters
F = frequency in Hem

Fig . 2. The internal circuu of /he M WA II Oand its application as (111 amplifier.

Sensitivity Training
con tin ued f rom page 2 J

increase s the resis tance of a conductor
when the conductor 's inductance
crowds the current to the outermost
surface of the conductor so that the
curren t-carrying cross-sectional area is
decreased and the resistance increased.
Skin effect is a functi on of frequency.
permeabili ty nOof the conductor. and
the cond uctivity (O' ) or the conductor.
The cri tical depth 0 where 639;'- of the
current is conccnuutcd is:
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plane. T he ground plane is continuous
except for reliefs around pins I and 2
of the MWA I10s and around the
through-holes for L , and Lz. The bot
tom (track) side is the RF side . The top
and bottom ground areas are intercon
nected with #20 AWG hairpin -shaped
"U" bars so ldered to both top and hot
tom ground areas. Of course. plated
through holes can be used instead of
"U" bars. The number and location of
the "U" bars is not particularly c ri tica l,
but prudence indicates their use ncar
pin 3 of the amplifiers. the bulkhead
connec tors, Cz• and C

3
to ensure that

the ground areas are all at the same po
te ntial. The inductance o f a " U" bar is
about 0.2 nl-l. and its reac tance is less
than an ohm e ven at 400 MHz.

The characteri stic impedance Z" of
the microstrip lines is a function of the
circuit board's dielectric constant, thick
ness, and conductor width. A Z" of 50 Q

is obtained with one-tenth-inch conduc
tor widths on the O.0625 -inch circuit
board. TIle width of the stripl ines is
critical, hut not the length. Sharp bends
in the lines can introduce d iscontinuities
in the impedance and are better avoided
The MWAIW is mounted snugly down
against the ground plane side of the
board, and through-holes pass the leads
through the ground plane to (he
microstrip. The case of the MWAII Os
is connec ted to pin 3 and may make con
tact with the ground plane. but it need
not be soldered.

The schematic of a two-stage preamp
usi ng MWA ll Os is sho wn in F ig.3.1l
is very much like the amplifier shown
in Fig. 2. except for the dccoupling in
the V<X line . Fig. 4 s hows the strip line
a nd the physical la yout of the ci rc ui t
board; the sca le is approximate ly 2: I .

Wayne ha.s a whole hu nch of hooklets you'll
enjoy - like How to ~ake Muncy. l bc
Bx.d ectrifler. \\'WII Submarine. Caribbean.
and other Adventures. Editorial Collections,
Instant Morse Code Course for the truly lazy.
Reading Guide, Cold Fusion, etc. Ask for the
FREE l6p list of WAYNE S STUJ-r .
Order Wayne's Sluff



is light enough to be supported by the
center pins of the connectors a nd no ex
tra mounti ng support sho uld be needed
for fi xed installation s. W he n used in a
high-vibration cnvirumucnt. some extra
support may be needed .

The ad vumugcs of a pream p at VHF
and U HF arc appa re nt when there arc
hiuh transmis... ion line lo sses or when•
the receiver's no ise figure is high . The
broadband preamp d e...cribed can he
used for all bands lip to 440 MHz
witho ut hand-switc hing . If th ere is a
stro ng FM or TV sig nal to contend
with. a notch filter will be required in
from o f the first stage to knock. the big
inte rfer ing sig nals down to to lerable
leve ls. The filter shown in Fig. 5 ca n
he made in coax be tween the an tenna
ami the prea mp or with lumped co n
stants o n the circu it hoard. The input
impedance o f a quarter-wave transm is
s io n line is a n o pe n circuit whe n the
outp ut end is shorted. a nd is a short
circuit whe n the o utput is o pe n.

A typical lumped -cons tant filter is
sho wn in Fi~ . 5. T he tu ned ci rc uits
re so nate at the frequency o f the inter
feting signa l. For freque ncies below
150 ;\lHz, the quarter-wave lines are
lo nger than 19 inches. f or lo wer inter

fcring frequencies. lumped constants
arc more appropriat e. The ind uc tor for
the parallel-tuned circ uit ca n be wound
(In a 1/4 W 10 kn res istor used as a
coil form . Ide ally. the ind uc tor of the
parallel-tuned circ uit is se lf-resonant

at the frequency to he rejected. and the
...hum input a nd o utput series-tuned
circuits a rc ser ies-reso nant capacitors.
If wou nd coils arc used, thei r a xes
should all he mu tuall y perpend icular.

Most HF rece ive rs don't shine at 10
and 15 meters, a nd a preamp can he lp
the re . But below 20 meters. the extra
gai n is no help and ca n actually he a
hindrance . In the preamp sho wn. the
ga in below 10 meters is red uced by the

DC blockin g capacitors C I. When the
C ISarc 110 pF, the pre.Hu p gai n begin s
to ro ll offat abo ut 14 M Hz w here the
e xtra eain is no advantauc. A receiver's- -
sensitivity can be improved with the
j udicious application of a low-noise
preamp. T he key word is j udicious. Mac
West wasn't talking about pre amps when
she said . ·'TOIl much of a good thing is
just enough." fa

U

U

/
U

/

U Ll 1212

CI U

UC2R1C3UC3

//// //

Ll

U

/

hoard should he mounted in a shielded
bo x and the length o f the circu it hoard
made lo ng enough to fit between the
center pins of the bu lkhead connectors.
T he flanges o f the bulk head con nectors
shou ld be so ldered to the ground areas
of the circ ui t bo ard.

The shicId box is necessary to pro
tect against the weather and extraneous
sig nals that might he picked up. Note
that the enclosure ca n look like a
waveguide or cavity and support
waveg uide coup ling between the input
and outpu t as wel l as prov ide a means
o f undesi red feedback. The coup ling is
not likel y to be tight e nough to be a
problem if the connec tor center pins
are so ldered direct ly to the s tr ip line
and the dccoupli ng resistors R

I
arc

dressed against the circuit board. +12 V
shou ld he introduced to the circuit hoard
.11 the output end of the board. The hoard
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the amplifier modules arc spaced
h or sn more apart. no inrcrstagc
ng should he nece ssary 1111: preamp
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Number 25 lin Yllur F,u,dlNlc lc card

Joy's "Loud Enough"
Metronome, Part 2

Mr. Gizmo pUIS it all together.

Eve rt Fruitman W7RXV
2808 West Rancho Drive
Phoe nix AZ 85017-2646

[fruitman@asuchm.la .asu.edu]

L
ast time. you'll recall, we we nt
through rhc story of why I de
cided 10 build a metronome that

my daughte r could hear ove r the sound
of the piano-c-one that could he sc i for
any heat. Part I included the schematics
and pans lists; now let's put it together.

Note: Figs , 1-5, Tables I-J. and
Photo A were a ll included in Part I .
published ill April's 73.

Fig, 3 (remember it from last tirnc" )
lends itse lf 10 j ust about any type of
construction that' s agreeable to you.
Pholo B shows the interim of the basic
bare-bones. blue-box met ronome. wi th
e ight presets . An inexpe nsive card fi le
box comfortably houses the parts. This
particular model has e ight presets plus
the adjustable tempo control. It uses a
piece of pcrfboard to hold the main
part of the c ircuit. The second piece of
perfboard holds the adjustable and
fixed resi stors for the preset times. I
mounted it on the hack of the preset
switch.

Mounting the hoard by its leads
avoided the problem of having to run a
small bundle of wires. You could put

the entire ci rcuit on a single piece of
perfb oard. You may want to start by
putt ing the 7805 regulator on the hoard
and then the protection di ode . Withou t
that diode. turn ing off the power
would allow C3 to discharge back
through the reg ulator, des troyi ng it. If
you use the prcrcgul ator of Fig , 5(a ),
you will not need the protect ion diode .

Following that. put on the capac itors
and the resistors , Then run the wires
from the board to the various controls
and to the LED.

1I0t L ED'!

You may wonder about the va lue I
picked for the curre nt-li miti ng resistor
for front -panel LED!. Normally, you
would subtrac t the 1.2-2 volts dropped
in the LED from the supply voltage .
Then divide that by the current you
want in the LED.

We can look at a quick example. 9 V
- 1.8 V = 7.2 V. The series resistor will
have to drop 7.2 mils at 10-15 mA
(0.0 1-0.015 amps). Using 12 mA and
di viding that gives a resistor of (XX)

ohms. The nearest standard values arc
560 and 680 ohms.

In a norma l c ircuit. that would work .
But, remember. this is a pulse ci rcuit.
T he pulse , tack. lasts only four milli
seconds (0.004). Although the LED
can respond to pulses many limes
shorter than that, it docs not give off a

•

,
Photo B clns ide a basic, bare-bones , blue
box metrOllome with perf board construe
non and eight preset tempos , A close look
at the banerv pack will snow a rap. (Ille

lray to get the correct voltage fa QI and
Q1 before trying the regulators, TI,;s doe s
work while the bat/ail'S are fo irtv fresh .
However. it does not give the best repeat
abilitv-: sometimes that is a consideration,

73 Amateur Radio Today · May 1998 25



Photo C. Metronome in better-grade card
file box. show;1I8 results of taping graph
paper 10 box for Iavout, l.ED J. flp/Jer
rigtn. ftosnes in step with rocks. or silellff)'
if IN T/EXT speaker switcli is set f or EXT
and I/O externalspeaker is connected.

useful amount of light under these
condi tio ns. So. with the nomina l ~7
6Sohms that I used. it gives off a good
light. And the LEOs have survived the
short. but large . curre nt pu lses.

Anothe.. W3)'

Photo C shows another way to build
the circ uit. It uses a better-grade card
ti le box and shows the result s of ta ping
a piece of gra ph paper to the front o f
the box. This gave evenly spaced
marks for drilling the holes- unlike
Photo D. the deluxe version with 36
prese ts. which needed a gri ll to cover
the irregular hol es in the box. This
metronom e' wi thout presets. Photo C.
bas the si mple three-volt reg ulator.

Photo D. D eluxe version of " loud
enough" II/elrmumlt' has 36 preset tempos
plus variable control. S,,/(/II LEOs lIext to
the switches and variable control girl" (I

dim but visible reminder of II 'hieII one you
selected. Note olle LED 10 tile left of the
..v .. knob fll r tire variable control, and

three others to the left of presets kllOb.f I .
2. and 3 . underneath rile numbers ·U. 88.
and J·U. rcspecnvetv,
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Yo u may choose to make a PC B layo ut
with tape . as I did for the unit in Photo
A (Part I ). or to make your unit with
perfbcard. in whic h case Photo B
mi ght be of he lp.

Box layout

Once you have picked up the parts.
you may want (0 lay out where the con
trois will go on the box. The photos sug
gest a layout for the various versions.
theme and variations. if you will. Here
again. a piece of graph paper taped to the
top or to the front of the box ca n he
most helpful. Either the common four
squares-to-the-inch or the lu-squares-to
the-inch kind works well. Pencil in what
vou want and where vou think it should
• •
go. Putting it in pencil en the paper
makes it easy to make c hanges. When
you se ttle on a layout. start d rilli ng .

The hurd plastic card fi le box dri lled
without too much dancer of crackine.

• •
However. I did use a small drill for pilot
holes just to Slay on the safe side . While
you can get other card fi le boxes at su
pcrmarkets or variety stores . you wi ll
probably have to go to an offi ce supply
store for a bcucr-grude box . Although it
costs about double ' ....hat the other box
does. it did uet favo rable comments from•
Joy. Besides that, my wife even let me'
decorate the piano with this one !

Less decora tive

A lthough these metronomes g ive a
good. loud Jock. they wi ll give a much
louder sound when you plug a larger
speaker into them. Most o f us li ke the
smaller. more portable unit. However,
you can j ust build the e lectronics into a
larger speaker box. That would make a
pianotop o r desktop model.

We found that a six-inch speaker gave
more than enough sound for a flute quin
tet to use during a practice session. not
withstanding the conductor's apology
for the noise.

Whe n you fini sh the "ox. yo u will
have an idea of ho w many wires will
go from it to the board. and about how
long to make them .

Check-out l ime

When you fini sh the hoard and have
ru n wires to the speaker. the tempo

Photo E . Overall ";ell" of board in de/fixe
model. The regulator and I'ul.\e x elleraror
are Oil the lower right side of the board .
while the fixed resistors and their trim
men take III' the rest of lilt, .\p ace.

control. and the battery. you can run a
q uick te st. Before hook ing up a bat
tery. doub le-check to sec that the volt
age reg ulators and the transistors arc
wired properly. A lso . double-check the
timi ng capac itor, C2. You wa nt the
plus side of the capac itor to go (0 the
base of Q I a nd the min us side to the
co llec tor of Q 2- nolto co mmon.

Metronome Marks

40 92 152

44 96 166

48 100 168

I 52 104 176

I 56 108 184

I 60 112 192

I 63 116 200 I
66 120 208 I
72 126 214 I
78 132 220 I
84 138 226 I
88 144 238

Table 4. Metronome marks,



Table S. Metronome marks and periods . To get period , divide the metronome mark into
one and multiply by 60. One divided by 40 = 0.025. Then. 0.025 x 60 = / 5 . Adjust the
trimmer so that the counter. in the period mode. reads 15 . If your teacher likes other
marts. use those.

$29.95
$39.95
$64.95

$29.95
$35.95
159,95

$31.95
$39.95
159,$5

THE BEST BATTIRIES
1M AMERICA!

CIRCLE 114 ON READER SERVICE CARD

Mr. NiCd - E.H. Yo~1 & Company
2211 ·0 Parview Rd., Middleton, W I 53562

Phone: (608) 831-3443
Fax: (608) 831 ·1082

E-mail : ehyost@midplains.net

&!<!i & Charper lor YAESU FT-SOR14M 1 1OR__

FNB-40xh a " ... 7.2... 650mAh $41.95
fNS-47xh~ 7.2v 1800mAh $49.95
fNS-411h l_ .-tt 9.6v 1000mAh $49 .95
BC~01t RapidITrickle ChafA" $59.95

FOT YAESU FT·51R / 41R / f I R:
FNB-31 PKk 4.8v 700mAh
FNB-31 1'1<. C5W) s.sv TOOmAn
BC.§Q1b RapldfTrlck l, Charg er

F« YAESU FT-530 1 415 / "6176 126:
FNB-28 pac~ 7.2v 1200mAh
FNB·27s pi< (s..) 12.0... 800mAh
BC.§Oll RapldITOtkle Charger

For YAES U FT-.f f1 / 470/ 13/ 331 23:
FNB·10 ". cO 7.2... 60DmAh $20.95
FNB·11 pk (5w) 12.0v 600mAh $24.95
FBA·10 6-Cell AA case $14.95
,BC-fOh RapldITrlckle Charger $59 ,95

Packs for Al.INCO DJ-580 1 5821180 radios:
EBP·20ns p;1Ick 7.2v 1500mAh $29.95
EBP·22nh pl<.(Sw) 12.0v 1000mAh $36.95
~ '-Cell AA case $14.95

FOf !COM /c.ZfA I T22-42A I W32A / T7A:
BP·180xh pO _ 7.2v 1000mAh $39.95
BP·173 pII. (5wl 9.6v TODmAh $49,95
BC:f01d RapidlTritk!e Chugn 15',15

For lCOM 1C-W2 1A / 2GXA T I v.l1A T:_ o;G..",

BP·131xh PWH) 7.2v 1500mAh $39.95
BP-132s (5w) 12.0v 850mAh $39.95

'pC.f01t R.1IpldfIrickle Charge r $59.95
Ftx ICOM tC-2SAT / W2A 1 JSAT I 4$AT eIl::

BP..a3 pacII; 7.2v 600mAh $23.95
BP-84~ 7.2v 1200mAh $34.95
BP-83xh pk (NIMH) 7.2v 1500mAh $39.95
BP-80 6-Cell AA ca se $15.95
Be-rIA RaplclfTrlckle Charger $59.95

Ftx ICOM IC·02A T etc &. REALISTIC HTX·202:
BP-8h~k 8.4v 1400mAh $32.95
BP-202s pk. 7.2v 1400mAh $29.95
IC-8 e-cen AA NiCdlAlkaline Cale $15.95
~O Rapid Charger $59,95

F()(' KENWOOO TH· 79A 142A 122A:
PB-32xh (NIMH) 6.0v 1000mAh
PB-34xh (Sw.N,MH) 9.6v 1000mAh
KSC.1J Dual RapidITrlckle Charger

F()('KENWOOO TH-7B/ 48 / 28 121:
PB-13T I..- d>g.plugl 7.2v 600mAh $23.95
PB-13xh (N.MH) 7.2v 1500mAh $39.95
PC-15A RapidlTrickle Charger S59.95

Ftx KENWOOD TH-77. 75. 55, 46. 45. 26. 25:
PB~~~'J 7.2v 600mAh $27.95
PB-8xh (Sw--NoMH) 12.0v 1500mAh $49.95
KSC·1J Dual RapldlTrickle Charg" $64.95

F()(' STANDARD C-62BA 1 C558A 1528A I 22BA:
CNB·153xh pack 7.2v 1500mAh $32.95
CNB·152 '* (5w) 12.0v BOOmAh $32.95
CSA.1Jj RapldlTrickle Charger $59.9$

Ftx MOTOROlA GP-300 radios!:
HNN-8628 pack 7.2v 1200mAh $39.95

Mr. NlCd also supplies balteries for your
LAPTOP COMPUTERS t CELLPHONES

CAMCORDERS , NIC D & NIM H INSERTS

We can rebuild your Compyter pack! Call!
MiIIll, Phone, & Fu order. welcomel Pay with

Me ' VISA t DISCOVER ' AMEX

Photo F. Close-up of board in deluxe
model. Large caps are C3 and C4. Tran
sistors Ql-Q3 are seen left to right in a
row. with the 7805 regulator above Q3 .

Connect a wire from the bat tery
plus, 9 V for the firs t test . to the input
of the 7805 or thc LM3I 7. Connect the
minus to the common line. If you have
a multimcter with a nominal 300 rnA
range. connect it between one side of
the battery and the circuit. The LED,
the speaker, or both should give
pulses. ff they do not, bu t the meter
docs, or the meter shows a high, steady
CUITent. remove the battery leads and
recheck the wiring. If the meter pulses,
check the wiring to the amplifier stage.

Remember. the LED will light only
if it has the plus side goi ng to the bat
tery plus. Norma lly. the longer lead is
plus on the LEOs. You may connect a
)()()()....4700-ohm resistor. the LED. and
a nine-volt battery in series to verify
the LED connec tions. Although you
can solde r directly to the LED wires, I
usually take a couple of pins out of a
machine-pin IC socket and use them
for the connections. That makes it
easier to ge t the wires on the rig ht way.

ContInued on page 80

Once you have it ticking, you will
want to ca librate your metronome. You
can use the tried, true, but tiring
method. That means count the pulses

Calibra tion

0.252

0.258

0.306

0.265

0.337

0.246

0.24

0.316

0.37

0.385

0.4

0.28

0.435

0 .288

0 .476

0.5

0.297

0.526

0.555

0.588

0.625

0.326

0.667

0.714

0 .769

0.833

0.349

0.909

1.0

0.357

1.15

1.3

0 .416

1.5

0.2727

Period

0.4545

Metronome
Marks

40

46

52

60

66

72

78

84

90

96

102

108

114

120

I 126

I 132

138

144

150

156

162

168

172

178

184

190

196

202

208

214

220

226

232

238

244

250
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The Taylor Vee 20m Antenna
"Anything you don't understand must be magic!"

T.L, Poindexter WA5NPQ and
Singleton C. Taylor KB51 AY

8325 Wasson Road
Shreveport LA 711 07

Fig. 1. The Taylor VI'I' (drall'illK il o i lo scale ).
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available side yard. among several
other antennas already in place. The
inverted vee is a standard dipole an
tenna. with the ends droo ping down
from the ce nter reedpoint.

Since dipoles have somewhat direc
tional antenna puucm s. with maxi
mum radiation at right angles to the
pla ne of the co nduc tors, fa irly deep
nulls exist off the e nds of the antenna.
T his was addressed by mounting the
ante nna on a PVC pipe framework.

The en tire assembly is mounted
upon a li ve-foot piece of two-inch
EMT conduit, driven about three feet
into the gro und . Sec Fig. 1. The ma in
ve rtica1 suppo rt is a single IO- foo t
joint of one-and-one-quarter-inch EMT
conduit. slipped inside the two-inch
Ef\.1 T grou nd support.

The Radio Shad rota tor is mounted
at the top of this condui t. The entire
antenna assembly support Irumcwork
is then mounted to the rotator.

The ve rtical support for the ce nte r
feed of the antenna is a 1u-toot joint of
one-und-one-quarter-inch EMT conduit.
clampcd into the rotator. The top of
this vertica l support is split for a bout
six inches. and a sing le joi nt of three
quarter-inch PVC condu it is slip-li lted
into the jo int and clumped with pipe
clamps to extend the vertical support
an additio nal three or fou r fee t.

A three-quarter-inch PVC tee is
mounted at {he top of this thrce-quar
ter-i nch PVC extension. It becomes
the support for the antenn a reedpoint.

and using a light-out)' Rad in Shacktv
TV antenna rotator to rotate the e ntire
assembly,

Build sim pl)'

J

12 AWGWI/E
iii15 FT EAO-t SlOE

.-/'

o

1" PVC CONDUT
10 FT SECOON EACH

see \

---2" II 2"WOODEN
~ SlPPOI1T " 10 FT

MASf r- EMl COl'O.IT

"<, 3I4 PIIC
CON""

!I'" PVCIn_
FifO Pe*'fI /ts:!"-.

1/-4-20 MACHINEBOLl.
LOCKWASHER FlAl _
WASHEI1 AND NUl
lHl1fE L0CA1Ia6

"><J'.<J::IFOl.'l: 'M'ICAl. r lJ.8Ol.T

10 I1OTAlOf!

I

1VRAB8IT EAR
'lEMfNT

SOUJ(I1 W111f TO El£MENl

<,
!I"" PVC lEE

T
his antenna was designed by
Singleton Taylor KB51AY. as
an effort to solve two of the

most common shortcomings of simple
IOW · (,,·OSI antenna systems for 20
meters: lad of real estate and di fli
cuhy of SW R adju stment. The re was
another fairl y seri ous design con
stra int. as well . readily understood by
most hams-limited hobby funds.

The antenna was designed as an in
vetted vee. allowing it to fi t into an



Parts List

Qty. Description

2 1" PVC pipe, 10-ft . length

1 3/4" PVC pipe, 10-ft. length

1 2" x 2" wood, 10-ft. length
(crossarm)

1 1-1/4" U-bolt

4 Hose clamp to secure PVC
pipe to crossarm

2 5/16" x 1" machine bolts with
nuts

3 3/4" PVC 'T'

1 Light-duty TV rotator
(RS' 15-1225)

50 ft. Rotator cable, 3-conductor
(RS "5-11 49)

scrounged rabbit ear antenna

1-1/4" EMT conduit for mast, length
dependent upon height

#12 AWG THHN antenna wire
(approx. 30 ft. required for 20 m
antenna)
Total length of antenna = #12 AWG +
rabbit ear extensions.
L = 468/freq in MHz.

Table 1. Parts list ,

Just above the rotator, the horizontal
support is mounted to the one-inch verti
cal EMT conduit. The horizontal support
is formed of two joints of one-inch
PVC conduit, joined by a PVC cou
pling . This, in tum, is supported by a 10
foot section of 2 x 2 lumber, U-bohed to
the vertical pipe. The one-inch PVC is
secured with hose clamps to the 2 x 2
horizontal support in four places.

The horizontal support is further ex
tended by slip-fi tting a three-foot sec
tion of three-quarter-inch PVC pipe
into each end of the one- inch PVC
horizontal support and gluing a PV C
tee onto each end of this three-quarter
inch PVC horizontal support, with one
port pointing up. The tees are the at
tachment points for the antenna ends,
and mounting for the VSWR adjust
ment clements. The three-quarter-inch
PVC extensions, with the PVC tees at
tached, are secured into the one-inch
horizontal supports by one-quarter-inch
bolts through holes drilled through both
PVC pipes.

Details, details ...

The basic antenna is built from 12AWG
THHN insulated electrical wire, available
at any hardware store.The drooping radials
are attached to each side of the PVC tee,
mounted at the top of the vertical support.
and the coax feedlinc is soldered directly to
the antenna clements. Since only low
power (100 W) operation is envisioned,
RG-58CIU is employed as fccdline. The
antenna conductors arc attached by drill
ing holes through the PVC tee, and loop
ing the antenna conductor through the
hole, before soldering. No matching
transformer or balun was used, as im
pedance of the fccdline (52 ohms) was
close enough to the anticipated feedpoint
impedance.

The drooping ends of the radials are se
cured to the PVC tees at the end of the bori
zontal supports with electrical tape. The
length of each side was cut to approxi
mately 14-1/2 feet, with the rcrnaindcr of
electrical length (approximately 16-1/2 feet
total, depending upon desired frequency
of operation) to be made up by the ad
justablc VSWR clements mounted on the
ends of the antenna. The elements droop
at about 34 degrees, for no particular rea
son other than the space available.

Adjustable VSWR elements

In order to adjust the electrical length
of the antenna, adjustable elements were
improvised from rabbit ears salvaged
from an old TV set. One of the sliding
elements was mounted at each end of
the horizontal support, and the antenna
conductor was soldered to this element.

A short section of wooden dowel
was driven into the top end of each of
the PVC tees mounted at the ends of
the horizontal support. A vertical hole
(to fit) was drilled through each dowel,
and the rahhit ear element was pushed
through the hole and glued into place.
The antenna conductor was then sol
dered to the bottom end of the element,
allowing easy adjustment of antenna
electrical length (VSWR), without hav
ing to drop the entire antenna assembly.

Must be magic

Hams who have used this antenna
claim it outperforms a conventional

Spectrum Electronic PmdlX\S 10 include voice ID.".. DTMF
introduces the world's first Contro l aml prog ramming,
handheld repeater controiler. hang and tim(l-out timers,
No larger than most hand· Dig ita l Vo ice Ope ra te d
held radios. the HRC-10 ceo- Squolcll(DVOSTM) ,telemetry

verts a sing le or dual-band tonas, and poi"ate "oice mail
radio into a fui! featured sim- slot. $299 ; . ,:-.

~ex or duplex repeater sys- hnp~Iwww.spKtn>m~.com

tem.Key features of tt>eHRC· 80(1.566-2788 . to. "08-336-9461

CIRCLE 69 ON READER SERVICE CARD

REI·E ATEI{ il E Al> I IARI EI{S
Make "Commercial c uautv" repeaters

from GE and Motorola Mobiles
.45 Watt VHF Micor from $99
·40 Watt UHF Master II from $199

Conversion Information Available!
hup ://www.versale lcom.com

~~~~~~;.o~nt~'~"~'j800 456 5548[ Info: 307 266 1700

EVERY ISSUE OF

73Amateur
Radio Today

on 'Microfiche !
The entire run of 73 from

October 1960 through last year is
now available. Over 800 fiche!

You can have access to the
treasures of 73 without several
hundred pounds of bulky back
issues. Our 24x fiche have 98
pages each and will fi t in a card f ile
on your desk.

We offer a battery operated hand
held viewer for $150, and a desk
model for $260. Libraries have
these readers.

The collect ion of microfiche, is
available as an entire set, (no partial
sets) for $325, plus $10 shipping
(USA). Annual updates available
for 51O. plus $3 shipp ing/h andling.
Satisfaction guaranteed or money
back!
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1.9

1.3

1.7

elements, thi s was easy to shift in fre
quency. The wide VSWR bandwidth
was a pleasant surprise . No VSWR
testing was done o utside the 20-metcr
band limits . See Fig. 2.

A simp lis tic measurement of a sing le
point recei ved signal was made, to
roughly dete rmine the radiation pat
tern of the ante nna. An IFR-SOO sc r
vice moni tor was used as a sig nal
source. and the stat ion transce iver. a
Kenwood TS-440, was used in receive
mode to measure strength of received
signal vs. antenna ori en tation . S ignal
stre ngth was adjusted to give nominal
mid-scale S-meter readings. Scmcter
readings were recorded vs. antenna po
sition, and plotted to represent ante nna
pattern .

Because of the design of the an
tenna, wi th drooping rad ials, and verti
cal VSWR adjustment stubs at the
ends of each c lement, it was decided
that any assessment of correct polariza
tion would be a wild guess , so we opted
to use a transmit antenna (IFR-SOO)
aim ed at about 4 S degrees above the
horizon as a "best guess" com promise.

Antenna bcresite was determined,
using the MK I Mod 0 eyeball, by set
ting the antenna eleme nt perpendicular
to the line to the IFR-SOO. The signal
source was located se veral hundred
feet away, to avoid ncar-field e ffec ts.

T he antenna was rotated in approx i
matel y IS-degree steps around the sig
nal so urce d irection, and S-meter
readings were recorded at each step.
T he azimuth ind icator on the rotator
was used for direction readings, which
were qu ite coarse.

Scrneter readings were converted to
dB, relative to boresite amplitude, and
recorded vs. direction. No calibration of
the receiver S-meter was done, and we
assumed 6 dB per S- unil. After record
ing, these readings were input to a e++
program, part of a radar antenna model
ing software package developed by
WA5NPQ for Wright Labs, and ex
panded to 4096 points. The points en
tered were extrapolated by software, by
using the current point measured, the last
point measured, and the next point mea
sured, and applying a curve-determi ning
algorithm to determine the approximate
value of the intermediate points.

14.314.2514.2

VSWR was measured across the en
tire 20·meter band, and proved to be
usably low across the entire band, with
near-perfect match in the phone por
tion of the band. Due to the adjustable

00
25

14.1514.114.05
1'------------------.....J
14 14.35

1.1

1.5

, ,------ ---- - - --- - ----,
TaylorVEESWR PlOT

1800

1.4

1.2

1 .6, ~_

1.8

Fig. 3. Taylor Vee azimuth pattern. Units are relative fie ld strength in dB . Antenna plane
lies on 270-90 degree line.
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Fig . 2, Taylor Vee SWR plot.

dipole , under si milar cond itio ns . In an
effort to better understand thi s appar
ent performance improvement, some
rudimentary testing was done of both
VSWR and radiation pattern.



Photo i t. "If it (lin 'f broke, don 't fix it."

The result ing data was imported into
M icrosoft Excel" , and plotted as a cir
cular (radar) plot (Fig, 3), The result
ing plot essentially fo llows the classic
expected dipo le characteris tics. There
are some discont in uities, d ue to the
rough measurement techniq ues . In ad
d ition , some di stort ion is prese nt, and
can probahly he attributed to c urrent
unbalance in the feed (no ba lun use d),
to errors in boresi te ang le dc tcrmina
tion (M K 1 eyeball ea lihra tion), and to
errors in a ngle measurement (Rad io
Shack azimuth ind icator).

Getting there for less

Usi ng ingenuity and a minimum out
lay of bucks, the designer e nded up
with an antenn a which fi ts his avail
able space, is eas ily adjusta ble fo r
VSWR, and can be rotated , so no nu lls
are present. Us ing only the T S-440
barefoot. he is able to ho ld his own in
the DX quest. He has bee n able to
work as far as Australia and the Cape
Verde Islands fairly consistently,
working V K6ACY and others on mul
tiple occasio ns , with very fa vorable
signa l rcpons. Medium and short skip
has also been consistent, w ith excel
lent results, Why docs it work so we ll'!
We' re still not su re. An entire after
noon of measurement did nothing to
improve our understandi ng. Howe ver.
we're sticking to two widely accepted
eng ineering maxims: " If it ain 't broke ,
don 't fix it !" and " Anything yo u don' t
understand must he magic !" fa

NE UER SRY DI E
cOnlinued Jrom page .'5

Only abo ut 22% of all amateurs are
ARRL members. with the trend being to
ward us old-ti mers over 50.

The ARRL Board of Directors is
loade d down with old-timers like NM7N
(7 1), W4RH (73), WA6WZO (60), and
W9PRK (85). Other officers are 1\'0 BCI
(89), K0TO (66), W6CF (65), and N4MM
(61), so perhaps it's no wonder that the
League seems to be almost totally out of
touch with the bulk of today 's hams.

Looking at the results of the last board
meeting, I notice that a proposal to in
crease HF priv ileges for Novice and
Tech-Plus licen sees was qui ckly voted
down . Figures. They also rejected a pro
posal even to study the feasibility of reduc
ing the number of license classes. I' ve
been proposing for years that we have one
class of license .

Fellow League members, do you re
call ever being asked your opinion on
these matters'! I know I never have been.

The board decided (0 push the FCC to
better enforce our ru les so we won ' t
have to listen to so much bad language
on the HF hand s. And that, of course ,
means that the League is going to pres
sure the FCC to allocate more money to
policing our bands - something v..'hich I
feel we should he doing ourselves . One
of the thi ngs we've often bragged about
is being self-policing. So here we have a
government bureau which has been cut
ting back and auctioni ng off parts of thc
spectrum and we' re demanding that they
spend more money on us because we are
unable to keep contro l o f ourselves.
Could this dem and for more services
prompt the commissioners to question
the relevance of amateur radio in today's
world'!

I didn't see anything in the board
meeting report about the ARRL initiat
ing any efforts to clean up the mess
some of our o lder hams arc making of
our HF bands. Every time I bring th is up
I get accuse d of League bash ing. Well.
as a member, I feel it is the responsibilit y
of my organization to help keep our
bands clean. The League should also be
making a maxi mum effort to att ract ne w
hams. Instead. I get the overwhelming
impression that the powers that be at the
League are more intent on keeping QRM
down by limiting, as much as possibl e,
the number of hams on HE

The board agreed to push the FCC to
establish the League band plan s as part
of their o ffi cial regulations. Talk about a
power grab ! Leaping lizards ! Do you
agree with this social engineering move?

Heck, our present band plans don ' t
reflect our current use of the bands. We

have wide open and virtually unused
CW bands , which fewer than 10C;f) of us
who are active are using with any regu 
larity, and crowded phone bands for the
other 90%, Consideri ng the channel
space required for CW vs. phone, the
plans are all the more inequi table .

Somehow I' m reminded of the Na
tional Computer Con ference, which put
on compu ter shows every year. The
shows had hundreds of exhibitors and
drew over 100,000 attendees. But they,
like the rest of the mainframe and mini
computer industry, ignored microcomput
ers. Today most o f the mainframe compa
nics arc out of business and the min i
computer companies about gone, too. I
loved it whe n Compaq bought what's
left of DEC. What has happened to
Prime, Data General. Wang and the res t?
The National Computer Confe rence blew
away with the res t of the old computer
industry.

Even the largest of organizat ions has
to stay relevant or they ' re soon history.
Will there be an ARRL in ten years'? Will
I be getting my 70-year pin'? I expect to
be around, but I' ll be surprised if the
ARRL is - unless they start wising up
and making themselves re levant to the
majority of the hams. Right now, at leas t
78% of the hams don' t thi nk the ARRL
is relevant. If we count in the members
who agree that some big changes need to
he made, we might be pushi ng 90%, No
wonder the directors aren't asking us our
opi nions and then reflec ting them at
their meetings.

I' CC \ 'S, the Constitution

The req uiremen t in Artic le I of the
Const itution that Congress make all
laws has been ignored ever since FDR
grabbed the re ins 66 yea rs ago. We' ve
gradually gotten used to government
agencies enacti ng legis lation, and our
blessed liberal courts have put up little
resistance. If yo u go into court today and
cite the Constitution to support your
case, you' ll ge t laughed o ut of court.
Judges are mak ing laws. Government
age ncies are making laws, and little of
this is benefiting us.

Congress has remained silent while
federal judges have usurped their power
to levy taxes. Congress has remai ned si
lent because you have remai ned silent.

The latest power grab has bee n by the
FCC. Yep, our semi-beloved benefactor
has stuck its hand into the public pocket
with a tax on telephone companies to fi 
nance Internet services for public schools
and libraries. This tax will, of course, be
passed along to you with higher charges .
The phone companies wanted to at least

COlltinued 011 page 8 1
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Number 32 on your FeedbK It f'.rd

Penny Pincher's Digital Ammeter
Inexpensive, accurate. seaworthy.

Sam Ulbing N4UAU
5200 NW 43rd Stre et

Suite 102·177
Gainesville Fl 32606

B ecause I do a 101 of mobile ham also to be able to tel l th e d iffe rence Generally, to measure large currents
operating. buttery usage is very between currents in the IOO-milliamp you use a low-resistance shunt and
important 10 me. During the past range. Obviously, for this accuracy and measure the voltage drop across it

few years. when cruising on my boat I precision I would need a digital readout. ( Fi~. 1). (For proper operation. the
have o ften found my battery voltage Unfortunate ly, the ammete rs at the shunt resistance must he considerably
becom ing lower than it should he. As a store were expensive ($65 or more). less than the load resi stance.) I found

consequence . I have been to ld by the Worse. the readout was a vague analog that shunts were also expensive . so I

Waterway Radio and Cruising Club net dev ice that would only tel l me if I was decided to build that as wel l.

contro ller tha t I was "FMing. cheek using a lot or a little curre nt. When I The resu lting ammeter has worked

your batteries." (The Waterway Radio looked for digital ammeters. I found I very well for me and I now know

and Cruis ing Club meets daily at 0745 would almost need to mortgage the why I am runn ing down my batteries.

Eastern time for about an hour and is boat if I wanted one ! So I decided to I ta lk on the bam fig too m uch ! I

dedicated to helping and passing traf- build my own. solved my discharge prob lem by using

fie for marine mobile amate urs prima-
ri ly a long the east coast of the US and
in the Bahamas.)

To monitor my power usc. I decided 100 ' ,
I needed a good ammeter. I wanted to
moni tor curre nts up to 100 amps bUL ~ •

l!l ..- •- • •
flJ 10 ~_..- .- ..~a.
~

~

+ ~ .~ -;
. ~

-I V \-- ;;;;;
• 10 C Temp Rise--- 35 C Temp Rise -

--· l40 C Temp Rise

......... I
1- LOAD 24 22 20 18 16 14 12 10 8 6 4Rshunl « RIood

1= VlRshunt AWG

Fig . J. Using (/ shunt to measllre Cllrrem . Fig. 1. Current-carrying copocity of wire ,
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An inexpensive voltmeter

the money I saved through "home
brew" to hel p buy a bigger alternator.

CIRClE 250 ON READ£R SERVICE CARO

Chassis Kits Rack Shelves

Cabinel Kits Rack Equipme nt

Assembled cabinets Antenna Grounding Kits

Slope Box Kits Tower Mounted Box Kits

UHF & VHF Antenna Dipole Hangers

Power Divider Kits Other Enclosures

Small sheets Aluminum and Brass
UHF ' VHF Antenna PaIlS

iil~ ~44i4 ~
CharlesB~K3IWK

5120 Harmony Grove • Dovitr. PA 17315
Phone 717-292-4901

Between 6PM and 9:30 PM EST. Eves.
E·mail k3iwk@juno.oom

CIRCLE 222 0f0I RUDER S1ER'VJCl CARD

Visa and MasterCard Welcome

PC HF Facsimile 8.0

sse IS proud to a rtOOUoc:e PC HF Fa . 8 0 for
'Modows Now yOU can receve weather Fa• . FEC.
RTTY. Morse Code. NaVlex. AITllOf and SItOf wl'llle
wor1<lng WIth other software Tile package comes
With our new W ndCM'S FSK demodulator,
software . mantlal and database Just plug" In ,

conned ','OUr rece-ver. and you are copyIng the
WOf1d ' Call Of wrile tor our FREE Products
Catalog

LOW COST "R1" VHF AND UHF REPEATER
STARTING AT 5639.00 VHF, 5699.00 UHF REPEATER. TWO YEAR WARRANTY.

SEE THE uR1" REPEATER IN DAYTON AT BOOTH #218 ON DISPLAY.
CALL OR WRITE FOR OUR COMPLETE CATALOG.

MAGGIORE ELECTRONIC LAB.

Continued on page 3 4

measure my battery voltage- but
that's a different story.) Be ing able to
usc the meter without external rcsi s
tors provides an accuracy ad vantage .
since even 1% resistors have some er
ror- but with no resistors , you gel no
voltage divider error!

These mete rs come with a built-in
disadvantage that fortunately happens
to be an ad vantage for this application.
Due to the configuration of the meter
circui t, the voltage source used to
power the meter must be totally sepa
rate from the circuit you are mcasur
ing . This means I could not usc the
ship's 12 V system and a 9 V regulator
to power it; I had to use a se parate 9 V
battery source . There are several ways
[0 do this and each has advantages and
disadvantages (see below). The good
news is tha t, because the meter is on a
floating power source, it has no prob
lem measuring voltages above the
maxi mum battery voltage-which it
might if it were powered from the
ship 's power supply.

Making the shunt

You arc probably saying. "Big dcal
you use an off-the-she lf me ter to mea
sure a voltage and call it a project."
But, of course. there is more . Having
bought the digital voltme ter, I tried to
locate a curre nt shunt. I wanted 10 have
100.0 milli vol ts for 100.0 amps, which
would let me read the current di rect ly.
A onc-milliohm shunt would do the
job. but I could not find a proper one
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Excellent and inexpensive digital
voltmeters are readily available at
man y surplus outlets (such as All Elec
trcnics, P.O. Box 567, Van Nuys CA
91408; (800) 826-54321. These 3- 1/2
digi t meters se ll for aro und $10 and
run on 9 V. They come with nice face
plates. ma king it easy and neat to
mount them. The me ter consists of an
AID converter chip with built-in dis
play driver (like the ICL7J061. an
LCD 3·112 digit display. and all the
parts needed to make it work. A few
years ago. before these surplus items
came on the market. I had built one of
these DVMs from scratch. Just for the
parts, I spent twice what the complete
meter now costs!

The meter. wh ich uses only about
three mill iamps, comes wi th instruc
ticns for setting the maximum voltage
range that you want to measure. A
simple voltage divider will le t you se t
maximum ranges of 2.(X)(). 20.00 or
200.0 volts. If you do not add any re
sistors, the maximum range is 200.0
millivolts . This is the range that I
used for my ammeter. (I also have one
set for 20.00 volts max that I use to

Table 1. Wire resistances .
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_ DVM _

Trimming the shun I

Fig. J . Connecting the all/lII.'It',. to a "real-world" circuit,

not live watts. Of course, the results
would ha ve been more acc urate if I had
used 5th , or better yet I th. resistors.

[Note: The load resistance (Rload)
for my measurement was 3 x ,47 =
14 10 milliohms and the shunt I was
trimm ing was only nne mi lliohm, so
Rshu nt « Rload. Other measurement
errors include the meter accuracy of
OSk + one dig it. Except I'm the 10%
uncertainty of the load resistors. I
could trim my shunt to about 2% accu
racy. I have found that for larger cur
rents I can get better read ings us ing a
known low va lue resistor and voltme
tcr than from using the am meter fea
ture of my DVM. This is because the
amme ter ofte n has a resista nce that is
fairly large compared to the load resis
tance . f urther. the ex ac t resista nce of
the meter is usua lly unknown, so it
cannot he compensated for. For in
sta nce . whe n I placed the three 0.-t7
ohm resistors across the 12.55-voll
source in line wi th my ammete r on the
20·amp sca le. I read 7.05 amps instead
of the calculated 8.9 amps. Using an
ot her vo ltmeter, I found that the volt
age drop across the ammeter was 2.4
vo lts. Wh ile the docu me nta tion states
that the "maximum vo ltage burden" of
the meter is 900 mi llivolts. obviously
all the connections increased the vult
age drop thro ugh the measuri ng cir
cuit. The uncorrec ted error using the
a mmeter would have been 20'h', twice
the error from using 10<7(' re sistors. So.
basic as it is, th is method can give
good rcsult s.]

A 9 V battery: The easiest way to
power the meter is with a nine-mit
battery, This method did not appeal to
rnc. a.' I was afraid I would turn the
meter on and forge t to turn it 01T.
quick ly run ning down the butte ry.

Four NiCds: Rechargeable NiCd
batteries seemed like a bcucr power
source. but nine -vo lt NiCds arc scarce
an d ex pensive . If I used A A batteries
to get nine vo lts. I wou ld need eight
cells : many batteries. much "pace a nd
expe nsive . By bu ildi ng the circuit
shown in Fig. 4 , I was ahlc to get nine
volts from only four NiCds. U I is a
vo ltage inverter chip which produces

Poweri ng the meter

+
/ "I
STARTER

./-,
BAmRY2

-

BAmRY
SELECTOR

~'~~-....,

-

9 VOlTS

BAmRYl

+-

Table I said the shunt wo uld be one
rnilliohr n (a rece nt QST anicle-c-No
vcmbcr 1997- gave slightly di fferent
values), but I suspected that not a ll
w ires arc c reated equa l and wanted to
tri m the shunt to he as close as pos
sible to one milliohm. Unfortunately,
my ex pens ive ohmmeter docs not go
do....'n to one milliohm. Howe ver. the
Sto DVM I was usi ng fo r the project
has a vo ltage scale that is 200.0 mV
full scale. so I could usc a part of this
project to ali gn the rest of it (neat)! I
also had some 0.47 ohm. 5 W. lOCk re
sistors from Radi o Shackt v and a 12
m it battery capable of de livering a lot
of current with no signi ficant vo ltage
d rop. W ith a battery voltage of 12.55
volts and three of the 0,47-oh m resis
tors in se rie s as a load. there would be
R.9 amps throug h the shunt I trim med
the shunt until it read K.9 milli volts. It
was im portant to do the measureme nts
quick ly because the powe r d iss ipation
in the 0,47 ohm resisto rs was 35 watts,

lights. etc.. as a negative vo ltage . I
chose no t to put the starter motor in the
c ircuit because. with its very large c ur
rent draw, I would have had to use a
lower resistance shunt and I would
lose my reso lution at the lower current
leve ls. This basic design worked well
but I was ab le to im prove it further.

•

DISTRIBUTION
fUSE BOX

.0010
SHUNT

r-----'L..----,

./
VARIOUS

LOADS

ALTERNATOR +

I' "I

Penny ptncner's Digital Ammeter
continued from page 33

and the shunts I did find were 525 or
more.

Fortunately. like many hams I am a
pack rat. I recalled a chart I had re
ceived from a W ITe company a few
ye ars earlier. Belie ve it or not, I was
actua lly able to find that chart. a nd on
it was everything I would have ever
wa nted to know about wires (and e ven
more l). One table gave wire resistance
(Ta ble 1l. and I sa w that 1000 fee t of
#10 wire had .1 one-ohm resistance
(actually O.9988)-so I could usc one
foot of it to ge l one milliohm.

But Fi~ . 2 told me that I did nol want
to do that . since only 45 amps would
raise the # 10 wire temperature h)' 1400

C (285 0 E). By using these two tables.
I decided that four fee t o f #.t gauge
wire would work. and not get too hot.
This size wire is readily available at
auto stores . Home Dcpot H I , etc .. and
implementation was easy,

I coile-d up the #4 wire to kee-p it
compact. and so ldered a small gauge
wire (# 1R) from each end of the shunt
to the voltmeter. I connected the shunt
into m), ship's power circuit as shown
in Fig, 3 . T his c ircuit allo wed me to
measure alternator charg ing current
(which is di splayed as a positive volt
age) a nd the curre nt used by my radio,
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Fig. 4. Powering the 9 V DVM with f our Nied.\" . Jell) = 1.25/RI Fig. 5. Powering the DVM wim rechargeable alkaline batteries ,
amI's. For J = 40 mA oRI = - 30 ohms. IN wall . using a 3PLJT switch,

an output voltage that is the negative o f
the input voltage : five volts positive in
(from the four NiCds). minus five volts
OUL Put a diode in to protect the meter
and you have nine volts between the
positive and negative voltages. Actu
ally. you do not need a diode at all. as
the meter is designed to operate at up
to 12 volts (absolute maximum).

Because I planned 10 mount the meter
pcnnanently in the boat, I needed to be
ab le to recharge the batteries in place .
This I could do with the ship's power.
A simple current source and a DPDT
switch did the job. When the meter is
off. it is being charged. When it is on.
it works from a floating source. Notice
that I use a double-pole switch because
when the meter is being used. the
ground circuit for it must be separate
from the ship's grou nd . The meter
worked well a ll summer, it was accu
rate and. although I had feared that a l
ternator noise might give strange
readings. I found this was not the case.

Despite the fac t that it worked well, I
had a number o f concerns with thi s ar
rangement. First. if I forgot and left the
meter on for a long period of time. I
could drain the NiCds and ge t cell re
versal. Second, if I left the meter off
fur a long period of time. I could over
charge the NiCds. I cou ld prevent
overcharging by setting the charge cur
rent very low. but then it would take a
long time to rech arge the batteries if I
let them run down. Finally, since I
would generally only have the meter
turned on for short periods of time and
then put it back in the charge mode, I
would he charging the batteries in a
short cycle mode which promotes
"memory" effect and eventua l capacity
loss . These conce rns bothered me all
summer. I thought about it and sud
den ly realized I had recent ly done a
project tha t was custom made for use
with this meter.

Four rechargeable alkaline barter
it's: In my project "Arc You Ready to

Recharge?" ( 73. March 1997, p. 40). 1
discussed the characteristics of re
chargeable alkaline batteries and pre
sented a circuit that both charged them
and monitored their use to prevent ex
ccss ive discharge. You may recall that
the advantages of rechargeable alkalines
are;

Thcy arc less expensive than NiCds.
They have a much longer shelf life .
They prefer to he recharged o ften

and do not have "memory."
TIley work best with low current

draws.
The disadvantage of rechargeable

a lka lines is that they will lose a lot of
their potential capacity if they arc a l
lowed to run down too far. My project
made use of a bq2903 chip that moni
toted bat tery status to prevent this
problem. In addition . it controlled the
charging of these batteries to permi t a
maximum charge rate and yet still pre
vent overcharge. (Rechargeable alkalires
cannot be charged in a constant cur-
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Fig. 6. Using a relay and DPVT $~·itch . Fig. 7. Using an optoisokuor and DPVr switch .

CI RCLE 2U ON Rl:Au f R SERVICE CARD

• WIRED AND TESTED

SEND SASE TO:

• COMPACT SIZE 4 5" X 2 25" X 1"

One way used a three-pole double
throw switch as sho wn in Fig. S. This is
the easiest way if you have such a switch
around. If you do not. a DPDT switch
and re lay will work as shown in Fig. 6 .
Either a normally open (NO) or nor
mally closed (NC) re lay contact will do,
depending upon how you want the cir
cuit to work. With NC. the meter will run
with no external 12 V source (charging
circuit). This would work well for a cir
cuit you want to make portable and plug
into the 12 V charging source. For the
boar, where my meier would be penna
nentl y mounted, I felt that a NO relay
wo uld o lTer the advantage that if I d is
connected the ship 's batteries (which I
do when I store the boat), the meter
would be turned off and would not run
do wn the alkaline battery.

A third alternati ve would be an
optoisolator (Fig. 7). Note that it is used
in the negative lead rather than the posi
tive. Note that it too is an NO switch,
so without the ship's battery. the c ir
c uit is o ff. Wi th op toisolato rs at about
50 cents, this see med an inexpensive
and e legant way to go.

With the number of hams who do
mobile work these days. I hope the in
formation about these circuits I built will
be use ful to others. The inexpensive
panel meters are a real deal as long as
you have a floating power source. Fa

SEAGON COMPA NY

5541 OAKVILLE CENTER

SUITE 215

ST LOUIS, MO 63129

FOR MORE INFORMATION

PLANT GROWTH STIMULATOR

BIOELECTRIFlER

• STAINLESS STEEL ELECTRODES

• ADJUSTABLE OUTPUT UP TO
25 VOLTS

re n t fa shion as NiCds arc . To do so
can cause rapid deterioration of their
capacity.)

It was appare nt to me that here was a
perfect appl ication for this project:
The meter circuit uses only a few

_____________-j milliamps and I do recharge often. The
bq2903 pre vents overdischargc if I
leave the meter o n too long; there is no
chance of overcharging, as Ute bq2903
ends the charging cycle when the bat
teries are charged. If I leave the meter
unused for months, the batteries will
still be ready to go. If I let the batteries
discharge deeply, the bq2903 circuit
wi ll recharge them in only a few hours.

The circuit for thi s is a littl e more
complicated than the NiCd circuit, but
I had a PC board and parts from that
earlier projec t, which made it easy to
build, and the advantages made it
worth the extra space. Fig. 5 shows my
circui t. When using rechargeable alka
line batteries, it is a good idea to in
clude a diode since these batteries have
a higher voltage than NiCds and four o f
them could cause the voltage to exceed
the maximum allowable for the meter.

Because the bq2903 circ uit was part
of the monito ring circ uit a nd needed to
be in line all the time , it was not pos
sib le to usc a si mple DPDT switc h as
for NiCds. Three wires had to be di s
connected and co nnec ted to change
from " use" mode to "charge" mode . I
tried three ways to do th is and each
worked well .
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SPECIRL 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 August issue, we should receive it by May 31. Provide a
clear, concise summary of the essential details about your
Special Event.

MAY 15

MAY 16

MAY 17

Kohl K8DD, 1640 Henry St.. Port
Huron MI 48060; E-mail [k8dd@
tir.com] regarding availability 01
rooms. CRPSymposium peseaers.
please submit your CRP technical
manuscripts to FD/M 98 tecnncet
Paper Chairperson Ken Evans
W4DU, 848 vetbroo« Cour/'
Lilburn GA 30047; o r E-mail
[w4du @beflsouth.netj.

DAYTON, OH The Southwest
Ohio Chap ter of the Quar ter
Century Wireless Assn. will hold
its 1998 Annual Banquet in
conjunction wi th th e Dayton
Hamvention, at Alex's Continental
Restaurant (011 Slate Route 725,
1f2 mi. west 011-75). COD bar at
7 p.m.. banquet at 7:30p.m. After
dinner speaker will be Tom Cecil.
Allorney (Ret) and author of I
Want My Turn In The Shower.
Reservat ion deadline is May
13th. CCWA membership is not
a requirement for attendance.
Reservations are $15 each. Make
check payable 10 Robert L. Dingle,
Treas. Chapter 9 and mail to: 1117
Big Hill Rd. , Kettering OH 45420
1201.

WILLMAR, MN The Wil lmar
Hamfest Com mi llee will hold
the ir 1st Annual Hamfest and
Electronics Swapmeet at the
Senior High School Cafeteria, 9
a.m.-2 p.m. Advance tickets $4
each, $5 at the door. Flea market
space $5 per space/table: com
mercial vendors 510 (1'--8' table
or 1 parking space). Make checks
payable to Willmar EAR. and mail
with SASE to Hamlest '98, 209
Hawaii St. NE, Willmar MN 56201 .
Reservation deadline is May 15th.
VE exams begin at 8 a.m. sharp;
doors open at 7:30 a.m. Pre
registration required: payment at
the door. Walk·ins accepted only
if space is available. Mail your
name, call , city, state, ZIP, and
which exams you wish to take to
Willmar Ham fest Committee, 209
Hawaii St. NE, WiI/marMN56201 .
Talk-in on 146.91(-).

MAY 14-17

ti ck ets S3, $4 at the door .
Reserved 8 ft. tables $6 each.
Electric ou llets 55 each. VE
exams for all classes at Silver
lake College (Hwy. 151); test
registration closes at 9 a.m. DXCC
field checking at the expo. For info
call G/enn. (920) 684 -7096. any
tim e, or Red. (920) 684·9097,
days. Talk-in on 146 .61 (-) or
147.03(+). Send reservaton pay
ments with an SASE to Mancorad
Ra dio Club , P.O. Box 204 ,
Manitowoc W/54221-0204.

DAYTON, OH The CRP Amateur
Rad io Clu b Internat ional will
present their "Four Days in May"
1998 Conference at the 1998
Dayton namventlon" . Amateur
radio CRP presentations, work
shops, and demonstrations will be
the focus of the an-cay Thursday
QRP Symposium to be held at
QRP ARCI headquarte rs , the
Days Inn Dayton South. Regis
tration is $1 0 if prepaid by May 1st
and $12 alter that or at the door.
"At the coer" registration may be
limited by sellou l. Registration
will cover a full day of QRP
Symposium activities, coffee,
Symposium bag stutters and a
complimentary copy of the FOIM
98 CRP Symposium Proceedings.
Make payment to CRP ARCI,
and send with an SASE by May
1st to Cam Bailey KT3A. FDIM
Symposium Registration, PO. Box
173, Mt. Wolf PA 17347. E-mail
queries to {kt3a @juno.comj. The
QRP-ARCI Awards Banquet. Fri.
May 15th, is being hosted by
FOIM Banquet Chairperson Scott
Rosenfeld NF31. Please send an
SASE and your $22 banquet ticket
fee (US check , money order,
international money order) made
payable to QRPARCI (by May 1st)
to Scott Rosenfeld NF31, ORP
ARC' Ba nquet Tickets , 4015
Sparrow House Lane, Burtonsville
MD 20866- 1333. E-mail queries
for more info to [ham@ w3eax.
umd.edu). The FDIM QRP Vendor
Social will be held Fri . evening
May 15th, with Jim Stafford
W4CO, QRP ARCI VP, as the
host. For registration info please
contact Jim at 11395 West Rd.,
Roswell GA 30075, or E-ma il
[w4qo @amsal.org). The Days Inn CAM BRIDGE, MA The MIT
Dayton South will be the 1998 Electronics Research Society, the
FOIM CRP headquarters and a MIT Rad io Society and the
special block 01rooms has been Harvard Wireless Club will co-host
secured. Please contact Hank a tailgate electronics, computer
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MAY 9

GOSHEN, NY The Oran ge
County ARC will present their
Spring Hamtest. 8 a.m-2 p.m. at
John S. Burke Catholic High
School, Fletcher SI. (exit 122A on
Route 17) in Goshen. Admission
is $5 lor buyers; spouses and
kids free. Tailgat ing $6, weather
permilling. Indoor tables supplied
for $10 each; $7 per space for
your own table. Free parking. VE
Exams. New and used rigs .
SKYWARN trai ning. ARESf
RACES introduction to emergency
service. FQf info and reservations.
contact Edward J. M oskowitz
N2XJI, 123 Hare/dAve., Cornwall
NY 12518, (9 14) 534-3492.

VE exams.Vendors:$19lirst table,
$15 each add'ltable. All tables 30'
x 5', or bring your own tables at
$14 for a 6 11. space. At the door
525 each table, $20 lor a 6 ft.
space. Full payment is due with
registratio n. Mail reservation
payments to Metro 70 em
Network, 53 Hayward St., Yonkers
NY 10704. Spaces will not be held
past 9 a .m. No refunds unless
prior notice of cancellation has
been received 72 hrs in advance.
Donation 56, kids under 12 free.
Table setups at7 am. Free coffee.
door prizes, grand prize drawing
at 1:00 p.m. For registration. or
vendors' or buyers' information,
call Otto Supliski WB2SLO, (9 14)
969-1053. Talk-inon 449.425 MHz
Pl156.7; 223.760 MHz Pl67.0;
146.910 MHz; and 443.350 MHz
Pl 156.7.

MANITOWOC, WI The lakeshore
Harntest, Electronics & Computer
Swapfest will open its doors at 8
a.m. at the Manitowoc County
Expo Center, intersection of Hwys
42-151 and 1-43 on County Hwy.
Rd. Fri. night setup for vendors
until 10 p.m.: also starting at6 a.m.
Sal. morning. Accommodations
for vendor drive- ins . Advance

COLORADO SPRINGS, CO The
Pikes Peak Radio Amateur Assn .
Swap/est (ama teur radi o and
computer) will be held at Doherty
High School, 4515 Barnes Hd., 8
a.m.-2 p.m., with setup at 6 a.m..
and VE examsat l0 a.m. Adm. 54,
under 18 free. Tables, $1 2 for the
first. 510 each lor add it iona l
tables. Talk-in on 146.970 (100 Hz
CTCSS) or 146.520. Contact Phil
Pearsall KC5L XC, (7 19) 531 
5319; or E-mail [ pea rsal/@
msn.comj.

CADILLAC, MI The wexeukee
ARC will hold their annual bamrest
8 a.m.-l p.m. at the Cadillac
Middle School in Cadillac MJ. VE
exams for all classes at 1 p.m
Admission $5: 8 ft. table 56. Setup
al 6 a.m., table holders only. Talk
in on 146,98 rptr. Contact Dan
KEBKU, WexaukeeARC, PO Box
163, Cadillac M14960f. Tel. (6 16)
775-0998: E-mail [keBkudan @
juno.com].

MAY 2

ABILENE, TX The Key City ARC
will sponsor a hamfest at the
Abilene Civic Center from 8 a.m.
5 p.m. Sat , and 9 a.m.cz p.m.
Sun. Free park ing. VE exams.
Wheelchair access . Tables $6
each. Pre-registration 57 (must be
received by Apr. 28th), $8 at the
door. Talk-in on 146.1601.760. For
reservations and info.contact Peg
Richard KA4 UPA. 1442 Lakeside
Dr., Abilene TX 79602. Tel. (9 15)
672-8889.

MAY 3

MAY 2-3

YONKERS, NY The Metro 70 em
Network will hold another Giant
Electronic Flea Market at lincoln
High Sch ool , Knee land Ave .,
Yon kers NY, 9 a.m.-3 p.m.. rain
or shine . Free parking . No
tailgating. Indoor flea market only.



OUEENS. NY The Hall of Science
ARC Hamfest will be held at the
NY Ha ll of SCience parking lot.
Flushing Meadow Corona Park .
47-01 111th sr.. Q ueens NY.
Doors open for vendor setup at
7:30 a.m. Buyers admitted at 9
a .m . Free park ing. Buyer 's
donation $5 , selle r's $10 per
space. Talk-in on 444.200 rptr.• PL
136 .5 . Con ta ct at n igh t on ly,
Stephen Greenbaum WB2KDG,
( 7 18) 898-5599 ; o r E-mail
[WB2KDG@bigfoot.com].

JUNE1 3

FERGUS, ONTARIO, CANADA
The 24th Central Ontario Amateur
Ra dio Fleamarket will be held
at th e Fergus an d D istrict
Comm unity Center (j ust a few
miles north of Guelph on Hwy. 6),
beginning at 8 a.m. Setup at6 a.m.
Snack bar and rest rooms open
at 6:30 a.m. General admission
$5, under 12 free.Tailgating $5 per
space; indoor tables $10 per 8'
spac e. On-s ite full y serviced
c am pground lo ts avai lable at
$13.75 per n ight. Ta lk- in on
VE3ZMG at 145.21; VR3KSR at
146.97; or simplex 146.52. Make
all ch ecks pa yable to Central
OntarioAmateur Radio Fleamarket
and mail with SASE to Bill Smith
VE3 WHS, 32 McElde rry Rd.,
Guelph Ontario N1G4K6,Canada.
Tel. (5 19) 821 -6642 . E-mail
[ fleamarket@kware.org); orcheck
the Web site al [www.kwarc.orgJ
f1eamarket].

PADUCAH, KY The Paducah
ARA Hamfes t will be h eld
Satu rday, June 13th at the
Execu tive Inn Con venton Center
in downtown Paducah, 8 a.m.-3

PRINCETON, IL The Starved
Rock Radio Club Hamfest will be
held at the Bu re au Coun ty
Fairgrounds in Princeton IL. Doors
open at6 a.m. Advance tickets are
$5 with 4 stubs before May 20th.
and $6 with a single stub at the
gate. Camping and outdoor flea
market area is free . 8' ta ble s
indOOrS areS1 0 each. Talk-in is on
146.3551.955 PL 103.5. Contact
Bruce Burton KU9A or Debbie
Burton N9DRU, 1153 Union St..
Marseilles IL 61341-1710. Phone
(815) 795·2201; E-mail{brburton@
mtco.com].

exams; walk-ins welcome. Mobile
Check-in on 147.6301.030.

JUNCTION CITY, WI The Central

Wisconsin Radio Amateurs , Ltd.
(CW RA). cord ially invites your
participation at their 21 s1 annual
Swapfes t and Auction, Sunday,
June 7th, at the US Army Aeserve
Center. This is a new location and
offers Saturday evening setup and
overnight sec uri ty, as well as
ins ide-the-build ing loading and
unloading. Tables are $4 each it
requested prior to May 15th . After
May 15th, tables will be $7 plus
admission. Admission tickets will
be $3. and free for chi ldren under
12. Doors open to the pub lic a t 8
a.m. (6 :30 a.m . to vendo rs
choosing Sunday morning setup),
with shutdown by 1:30 p.m. We
are encouraging tailgate rs to sell
their unsold goods at our auction
at noon . Ta lk - in on 146.670
W B9Q FW and 146.985 W9NN
repeaters . Contact John Feltz
W9JN,CWRA Swapfest Chairman,
973 East First St. , Junction City
WI 54443-9614. Tel. (715) 457
2506; E-mail [jfw9jn@ tznet.eom}.

JUNE 7

M EDINA, OH Jo in the M2M
Group fo r th e 199 8 M edina
County Hamtest. Sunday. June
7th. at the Medina County Fair
grounds Community Center, 735
Lafayette Rd.. Medina OH . Vendor
setup at 6 :30 a.m. Open to the
public 8 a.m.-3 p.m. Reservation
deadline is May 23rd . Enclose an
SASE for return of tickets. Send
advanc e pa yments to Medina
Hamfest Committee,eo.Box452,
Medma OH 44258. Please ca ll
(330) 725.0119 for info about VE

BETHEL PARK, PA The 44th
Breeaeshocters' Hamfest will be
held Sunday, June 7th , 8 a .m.-4
p.m. on the Butler Farm Show
grounds , j us t north of But ler .
Hand icapped accessible. Admis·

slon $ 5 per pe rson , under 12
adm itted free. Take PA Rt. 68 East
from Interstate 79, or take US At.
68 West from PA At. 8. Talk-in on
147.96/.36 . Vending tables $15
per table, rented in advance , first
come, first served. Reservation
d eadl ine is May 15th . Send
payment with an SASE to George
Artnak N3FXW, 3350 Appel Rd. ,
Bethel Park PA 15102, or call the
Breezeshooters ' Hotline at (4 12)
854-5593;or via E·mail to {geoart@
usa.net}. Check oul me Breeze 
shoo ters' Web s ite at [http ://
www.users.sgi.netl-woIfie/}.

JUNE 6

MAY 31

FAIR OAKS, CA The North Hills
Radio Club (of Sacramento) will
hold its annual Swapmeet 6 a.m.
12 p.m. Sunday, May at st. at the
Bella Vista High School , 830 1
Madison Ave. in Fair Oaks. From
1-80, take Madison Ave. east for
5.8 mi. to H.S. From Hwy 50 take
Haze l Ave . north 1.5 m i . 10
Madison Ave., turn left and go
west 1 mi. to H.S. Seller spaces
510 (two parking spaces) . buyers
enter free. New, used and surplu s
amateur radio gear, electronic test
eq ui p. , and amateur-re lated
comp ute r gear . Contact Bob
MaylorAC6HF, (9 16) 966·3654; E
mail {ac6hf @juno.com}.

LOVELAND, CO The Northern
Co lorado AR C will spon sor a
Superfest Swapmeet 8 a.m .-3
p .m. at La rimer County Pair
grounds , 700 S. Ra ilroad. Free
parking, commercial exh ibitors ,
VE exams. Admission 53, tables
$8 each; contact Jeanene Gage
NOYHY, (970) 351·732 7. Fo r
qe nera ! info , contact Michael
Robinson N7MR, (970) 282-1 167.
Tal k-in on 145 .115(- 100) and
146.52 .

MAY 24

CHICAGO, IL Chicago ARC will
ho ld the ir annua l Hamlest at
OeVry Institute of Techno logy,
3300 N. Campbell, 8a.m.-3 p.m.;
setu p al 6 a.rn. Tickets $4 in
advance, $5 at the gate. Indoor
tables $1.50/fl. Ou tdoor swapfest
space and parking free . Talk- in
a t 147. 255(+) . For info and
reservations write to CARC, P.O.
Box 410535, Chicago IL 60641·
0535; or write to CARC, 5631 W.
Irving Pk. Rd., Chicago IL 60634;
or call George (773) 545·3622; or
Dean (708) 331·7764.

MAY 30

DURHAM, NC The 24th annual
Dur-Ham -Fest will be held at
South Square Mall , 8 a.m. -3 p.m .
Tickets $4 in advance , $5 at the
gate. Send SASE and payment
before May 10lh. Tables $10 in
advance, $12 at the gate as long
as they last. Tailgaters $5 per
space p lus admiss ion . Info , TEANECK, NJ The Bergen ARA
tickets and reservations contact will hold its annual Fall Hamfest
is Rodney DraughOn AE4JW, 794 at Fairleigh Dickinson Univ. Buyer

Harris Mill Rd., Rougemont NC admiss ion 55 with XY Ls and
27572. Tel. (336)364·7420; E-mail harmonics free. Seller admission
[ae4jw@juno.com). VE exams 10 $10. VE exams. Take Route 4 east'
a .m .- 1 p .m., p re - reg ist rat ion west to the Rive r Rd. exit. Follow
requested. Watk-i ns welcome. the signs into the hamfest area.
Contact David Snyder N2MLU, Talk-in on 146.790(-600). Contact
4505 Governor Hunt St. , Efland Jim Joyce K2Z0 at (20 1) 664-
NC 27243; (919) 644-8681. 6725 before 10 p.m.
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PASCAGOULA, MS The Jackson
Cou nty ARC will hold it s 4 th
annual Hamfest in the Pascagoula
MS Civic Center, located on the
Jackson County FairgroUnd. This
is an ARRL-sanc tioned event.
Talk-in wi ll be on the W5WA rpt r..
145.1 10(-), alternate 146.880(-).
Hours are 1700-2100 May 22nd .
and 0800 -1 500 May 23rd .
Admission is $2 .50 for 12 and
over; under 12adm itted free. Bring
a copy of your license to be eligible
to win a transmiller. Table rental
is 58 per 8' table . RV parking
available on site. Nearby hotels
and motels at reasonable rates.
VE exams will be a vai l able
Saturday at 1200 hours. Bring
your original license or CSCE plus
a copy, a picture ID, and $6.35.
The Novice test is free . Contact
Charles F. *Kim" Kimmerly N5XGI,
Hamfest Chairman, 19000 Busby
Rd., Vancleave MS 39565. Tel.
(228) 826-5811.

MAY 23

and amateur radio Flea Markel. 9
a.m.- 2 p.m. at Albany and Main
5 t. in Cambridge. Admission $4.
Free off-street parking for 1000
buyers . Fully handieapped acces
sible. Tailgate room for 600 sellers.
Sellers $10 per space at the gate,
$9 in advanc e ; includes one
admission. Setup at 7 a.m. For
spac e reservat ions or info, ceu
(617) 253-3776 . Mail adva nce
reservations before Ma y 5th to
W1GSL, P. O. Box 397082 MIT
BR., Cambridge MA 02139-7082.
Talk-in on 146.52 and 449.7251
444.725 PL 2A W1XM rptr. Rain
or shine.

MAY 22-23



p.m. VE exams at 1 p.m. Plenty
of f ree parki ng . Admission $5,
tables $6 each, with onefree ticket
per vendor. Write 10 The Paducah
Amateur Radio Assn., P. O. Box
1022, Paducah KY 42002-1022;
or E-mail {KC4ENA @Apex.Net].

JUNE 14

ERLANGER, KY The Northern
Kentucky ARC, Inc. (of Covington
KY), will host their -Haro--(}.Rama
'98" June 14th, 8 a.m-3 p.m. at the
Erlanger Lions' Park. Take 1-75 to
Exil l 84 (Route 236 East). Go one
mile and tum right on Dix ie Hwy
(US Route 25 & 42). Go one mi.
to Sunset Avenue, turn right and
go to the end of Sunset Ave. For
more info or advance registration,
contact Robert Blocher N8JMV
doNKARC, P.O.Box 1062, C0ving
ton KY 41012. Call evenings at
(5 13) 797-7252. Or ca ll Neal
KC4FET. (606) 341-1213; orKen
KZ5KR, (606) 384-4002. Indoor
exh ibit area for major vendors .
Extensive outside flea market with
setup at 6 a .m . Tickets $4 in
advance, $5 at the gate; ch ild ren
under 13 admitted free. Flea
market spaces $2 each (bri ng
your own table and chair). Indoor
vendor space $ 15 pe r table
(provided). Registration deadline
is June 1st. Send remittance wit h
an SASE, Talk-in on 147.255(+) or
147.375(+) K4CO rptr.

in Honolulu. They wo uld like to put
a lace to a cailsign, a lace to a
name, of the ir many friends and
acquaintances all over the world.
For those wh o are inte rested,
th ere are a 101 o f n earby
mountains for DXilg on the Pacif ic
Rim. For more info contact G4ZPY
Paddle Keys International, 41 Mill
DamLane, Burscough, Onnskirk,
L40 lTG England. Tel./FAX (44)
(0) 1704-894299 anytime until
2300, but not between the hours
of 1600-1 830 local lime. Everyone
must make the ir o wn ho l iday
arra ngements themse lves and
pay lor their evening mea l. Please
R.S.V.P. so that a suitable location
may be arranged for th e get
together.

AUG8

HUNTINGTON, WV The Tri-State
Amateur Radio Assn. (TARA) will
hold th e ir ham fest at the
Huntington Memorial Fieldhouse
a t 2590 5th Ave . For more
information call Bernie Mays at
(304) 743-5459, or E-mail to
{wbSzertljuno.com].

SPECIAL EVENT STATIONS

MAY 1-2

BEAVERCREEK,OH Members
of the Upper Valley ARC will be
assisting nine-, to- and tt -vear
old elementary school children as

th ey hold the ir spec ia l event
station commemorating the 4th
Anniversary of Parkwood Element
ary School 's fourth grade class
-Adopt-A- Ham Program.~ Mike
F ish er KI8CJ is fo under and
instructor of the students involved
in this program. Each vo lunteer
ham is assigned four o r five of
Mike's students in the beginning
of the school year. On a weekly
basis the amateur and children
hold a schedu led a so o n
UVARC's two-meter repeater. By
the end of the school year the
children have developed valuable
comm unicat ion skills and Ihe
part icipating amateurs learn a
thing or two from the youngsters.
The spec ia l event stat ion will
operate for 24 hours , beginning at
2000 UTC on May t st, using the
call KI8CJ. Frequencies: 145.11,
Kettering Medical Center; 146.64 ,
Miami Valley FM Assn .; 146 .94
Dayton ARC; 147 .135, Far Out
ARC, and 145.41, Upper Valley
ARC. Special a SL cards wi ll be
Issued to those confirming contact
in writing to Mike Fisher KJ8CJ,
Parkwood Elementary Schools ,
179 1 Wilene Dr., Da yton OH
45432. An SASE must be included
to receive a OSL card . Please
submit you r a SL req uest im
mediately after the event, since
school w ilt be out the firsl of June.
Any requests received after June
1st will be held until school begins
in the fa ll.

MAY 1-3

MARTHA'S VINEYARD ISLAND,
MA The Fall River ARC, on a mini
DXpedition, will operate W1ACTf
P from the historic Gay Head
Cliffs and Liglthouse on Martha·s
Vineyard. Operation may be on or
near IOTA net f requencies and
with a ll Ext ra c lass privileges ,
p ropagation permitting. Please
a SL via Roland Daignault, J r.
N IJOY, 19 Davis Rd., Westport
MA 02790. E-ma il [rofand·d @
ici. net).

MAY 2-3

1998 CONNECTICUT oso PARTY
Th e Conn ecticut a s o Party,
sponsored by the Candlewood
ARA, will operate 2000Z May
2nd-2000Z May 3rd, with a rest
period 04QO-1200l. Phone, ATIY
and CWoCW--40 kHz up from
lower band edges: Novice s 25
kHz up from low end; phone
1.860, 3. 9 15, 7 .280, 14 .280,
21.380and 28.380. VHF-50.1 50,
144.200, and 146.580. RnY
norma l RnY bands. All bands
(HF, VHF, UH F) except WARC
bands count. For ru les and inlo.
please contact CARA, P.O. Box
3441 , Danbury CT 068 13-344 1
USA. Remember 10 enclose an
SASE. Send entry and SASE for
resu lts by June ard.

Contin ued on page 86
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JUL26

HONOLULU, HI In celebration of
their third wedding anniversary, a
grand Ham-Bores is b e in g
planned by Gordon Crowhurst
G4ZPY and Brenda in the form of
a big gel-together of hams and
their partners fo r an evening meal

CROWN POINT, IN The annual
' Dad's Day" Hamfest , sponsored
by the Lake County ARC (o f
Merrillvi lle IN)will be on June 21st
at the Lake County Fairgrounds in
Crown Point. Talk-in on 147 .00,
146.52 and 442.075. There will be
ccrcnes. sotIware, and hardware
vendors. Setup begins at 6 a .m
Doors open to the public at B a.m .
Admission $5 per person, tables
S6 each.Conlact Mak;oim Lunsford
W9MAL, 6 721 Ha rrison C t.,
Merrillville IN 4641 0-3323. Tel.
(2 19) 769-3925: orE-mail[w9ma/@
eris.com].
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73 Review

Brits Get Gaussian
... with GMSK Data Products ' high-speed packet modem.

Aoger J. Cooke G3LOI
The Old Nursery, The Drift.
s wardeston. Norwich,
Norfolk NA14 sto.UK
[mtaylor@ek.mdis.com]

GMSK Data Products is a partner
ship company set up by two pro

fessional elect ronic de sign engineers
who arc also keen radio amateurs:
Matt GoWPJ and John G8ST\\'. They
arc the sysops of the TeP/ 'p packet
stations GB7WPJ and GB7STW. re
spective ly. Matt and John arc a lso avid
members of their local Te P/I P group.
the Esse x IP G roup or EIPG.

Their fi rst project was to design a
high- speed modem for usc by radio
amateurs. They wanted to sec if better
than l)6(Xl bps was possible in norma l
25 kf-lz c hannels. as wel l as 10 modern
izc on the exce llent design created
some years ago by James Miller
G JR UH. The result was the Vfast:!X.X
modem ada pter for a TNC:!.

Thi s proved w ry effective, and as a
result of an approach from the Essex
group and the East Angl ian Data
Group (EADG). Matt and John de
cided to deve lop a real-time hit rc
pearcr for speeds of up to J RAOO bps.
In fac t. they managed 57.600 bps and
two furthe r product s resu lted: the
AXJX4 and the AX5 76.

These new TNC design s have goner
atcd a lot of interest and arc now being
looked at by a number of packet
groups arou nd the UK as the basis for
the ne w high-speed net work . The
40 73 Amateur Radio Today · May 1998

Vfast:!8.8 modem adapter also devel
oped into a full RS:! J:!--driven radio
modem for transparent data transfer
not using: the overhead of AX:!5: the
RSM 192. And a sma ller. more com
pact version-s-the RSM I92S-has
also been produced as a custom project
for a company in the USA.

These we ll-e ng ineered products use
modern desig n techniques. incl uding
the PIC fami ly of microco ntro llers for
high-speed hit processing . In the
RSM 192. the PIC micro is used to
manage the RS232 co mrns. hand le a
comple x two-speed fast-frame acquisi
tion sequence. generate a very effec
tiv e data carrier detec tor, and provide
real-t ime bit randomizing. The PCBs
are of very high quality and the layout
is done with good analog-to-digital
separatio n in mind . Qual ity in design
and production is taken very se riously
hy both Matt and Jo hn .

GMSK

A method of data modulati on kno wn
as Gaussian Mi nimum Shi ft Keying
(GMS K) is used to pass data as fast as
practicable in the radio channel.
OMS K modulation and demodulation
and the modems' control and data cod
ing can all be performed by the latest

integrated ci rc uit de vice s. This makes
for a compact design and layout which
is easy to build a nd provides fo r high
performance.

Fea tu res

• Radin port speeds of 4Rt:X). 9ffXJ.
1921XJ, and 3R4lXJ bps with AX3R4: 12m,
144m , 2HI«XJ, and 57600 bps with AX576.

• T he high- speed rad io mode m oper
ates fu ll duple x at all the radio speeds
above w ith no component changes.

• RS232 port speeds from 9600 to 3X400
bps (AX384) ( W 115200 bps (AX576).

• TAPR TNC-2 EPROM-compatible,
including :"ETlRml and 64 K EPROl\1s
such asTheNel X1l and ROSE

• A real-time bit re peater can he en
abled from so ftware: it provides a con
tention-free LAN in its coverage area.
An intelligent FIFO butler allows trans
mission of long frames without hit un
dcr-zo verruns. Other T N"C functions are
unaffected , allowing sim ultaneous usc.
e.g., as a Node-c-Thcblct X IJ.

• Se tup software in ROM allows mod
em configuration to he modilied on screen.

• Live link-bit error ra te measure
men ts enab le easy setup 01" data links.

• Full Morse ID a') per UK lice nse regu
lations. regardless o f TNC so ft ware fi t
ted This can he disabled for use elsewhere.
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G aussia n filters

In the example in Fig. 1. the total
frequency shift is 6 kHz. It can the re
fore be inferred that if MSK is being
used with this deviation, the data rate
must be 1200 bps. A further require
ment of MSK is that the change from
one signa ling frequency to (he othe r
must be done with a continuous wave
form and with no phase discontinuities.
Although thi s may not be true with the
Vfast28.8 modem, there is no pract ical
effect on its actua l performance.

It is apparent that although the
Vfast28.8 modem is described as a
(G)MSK modem. this will only he true
If the radi o peak de viati on is set up
to be half the data sig na ling rate , c.g.,
7200 Hz for a 14.400 bps transmission
speed .

dF= DR/2

The main reduction in bandwidth
comes from the use of frequency shap
109 before FM modulation takes place.
Thi s is done by taking the square waves
of the serial data signal and passing
them through a low-pass filter. One
type of suitable filter is the Raised Co
sine Filter which is used in some radio
modem designs.

The Vfast28.8 modem uses a so
called Gaussian filte r. A Gaussian low
pass filter is a filt er which. when
exci ted by a single impulse at its input.
gives a Gaussian-shaped output re
sponse. The shape known as a Gaussian
curve is also sometimes known as a
Normal Distribution curve.

The Gaussian filter provides an ex
cellent shape for radio data applica
tions . 1f the basic FSK transmitter is
modified by the use of MSK and the
addi tion of a Gaussian input filter to
give a OMSK system. the resultant
bandwidth of the data signal is now
much reduced and is suitable for trans
mission by a narrowband FM radio, This
IS illustrated in Fig. 2.

FS K occurs when the freq uency shift
(dF) is ha lf the data rate (DR) of trans
mission. This forrn ofFSK is known as
Minimum Shift Keying (MSK). Ex
pressed in mathematical terms, the
defi nition of MSK becomes:

0", 144.497
1'" 144,503

- - /'.r"--.

'- ~o

,- ..,

The simplest method of sending data
signals over an FM radio is to use a
frequency shift in one direction to rep
resent a logic I and a frequency shift in
the othe r direction to represent a logic
O. For example. a transmitter may op
erate on a carrier frequency of 144 .500
MHz and move its carri er down by 3
kHz to 144.497 to signal a logic O. and
then up 3 kH z to 144.503 MHz to rep
resent a log ic 1. Note that no audio
subcarrier is used. This is shown in
Fig. I.

This method, known as FS K. in fact
works well and is used widely at present
on the UK network with the usual two
meter and 70 em rigs. Howe ver, it has
been shown that an efficient form of

Frequency shift keying

Fig . 1. Using frequency shift keying , an
FM radio can transmit in one direction to
represent (J logic 1 and in the other to rep
resent a logic O.

• 96 K ROM space allows (in addi
tion to Setup and KISS ROM) I x 32 K
EPROM. I x 64 K EPROM or 2 x 32 K
EPROM images to be fitted.

• 128 K RAM can be fitted in place
of the normal 32 K if required.

• Radio control signa ls PIT and
Mute can he set active high or low
from setup software.

• 10 MHz Z80 processor ensures no
lost or missed frames due to software
errors.

• Choice of da ta randomizer allows
G3RUH or GRAPES method to be
used.

• Hi-phase data coding can be se
lected in place of data randomizer to
allow simple in terfaci ng to most types
of voice radios (i ncludes FM/ PM
crystalled or synthesized).

• RS485 interface option allows
multiple TNCs to he connected 10

"Node Stack" with simple four-wire
cable. No more diode matri ces !
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Fig. 1. R('.w llllllf bandwidth reduction with

the /1 St' of a Gaussian filter.

T he frequency at which the low-pass
Gaussian filter s tarts to work has a di 
rect influence on the ha nd wid th used
for transmission. The lower the Ire
quency re lat ive to the data rate of the
signal. the narrower the tra nsmission
spectrum. but the higher the likel ihood
of hit errors during transmission. The
ratio of the -3 dB point o fthe low-pass
filter (F I ) to the data rate is known as
the BT val ue . This call he shown hy:

BT = F I/DR

The Vfast:! 8.8 design provides the
abili ty to se lect two BT values (0 .5 and
0.3) for each data ra te . As a cuidc. the-
following figures can he regarded as
the maximum data rates which can be
ac hie ved in different cha nne l ha nd
widths using BT values of 0.5 and 0.3.
For 8 T = 0.5. 4X(X) hps in 1:!.5 kH z:
9600 in 25.0: 19.200 in 50.0. For HT =
0.3. XOOO bps in 1:! .5 kl lz: 16.000 in
:!5.D: 3:!.OOO in 50.D.

Photo A . The AX384 is a handsome II/Iit
inside und ow.
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GMSK as a method of transmission
is simple and effec tive . It doe s. how
ever. require care with some points.
These mai nly concern the transmission
of long strings of " I''s and "(F's , This
is because a stri ng of 1000 logic "F's
will appear as a sing le frequency shift
at the beg inning of the string and a fur
ther frequency shift at the end of the
string.

This can lead to problems with the
receiver nut being able to track the in
coming signal correctly. Both bit tim
ing and lever information can be lost.
When a BT value of 0.3 is be ing used.
problems also occur with sing le bits
hounded hy the ir compleme nt being
sent repeatedly, For example. the bytes
0001()()(X) or 111111 10 sent ma ny
times over can cause the OMSK de
modulator to give out bit errors .

All problems of this type can he
avoided by the use of a data sc rambler
or rundomizcr in the modem design .
The Vfast:!8 .8 modem includes this
function in the modem controller de
vice . Because the dala will still contain
some low frequency conte nt. the ra
d ios must he able to carry. without dis
tortion. frequencies as low as 30 HI. in
transmit and -1.0 HI. in recei ve . The up
per frequency limit requ ired is dcpen
de nt on the data rate used.

Cunsid erations

The Vfast28.8 ful l-duplex radio mo
dem provides excellent performance in
the most demanding conditions. When
used at 9fi(J() bps it is compatible with
other modem design s. Howe ver. it is
capa ble of much more. Both vers ions.
the AX384 and the AX576. include the
K9~G data-randomizer as a defau lt
option. The GRAPES randomizer i ~

also included. However. the user can
also se lect the alternati ve method of
data coding. known as "hi-phase cod
ing: ' as described above. This makes
interfacing to typical voice radios
much easier.

A unique feature in both modems is
the inclusion of a " rea l-time hit re
pealer." This allows the user to insta ll a
conte ntion-free LA N in an area .

T he operation is as follows : The re
peating station is equipped with an
AX3R4 or AX576 TI\C and a full-duplex

radio. Thi s radio has split transm it and
rece ive freque ncies. The stations wish
ing to use the repeater usc split fre
quency half-duplex radios. Thi s is the
same situation as with a voice repeater.
As soon as one of the user sta tions
starts to transmit data. the repeater keys
its transmi tter and starts to rel ay the in
put data. As soon as the other user sta
tions de tect that the repeater is se nding
they are inhibited from transmitting.
Thus all content ion to access the re
peate r is avoided.

Since the data is prese nt in real-time .
this is unl ike a normal node. where the
packet mu st he fully received before it
is forwarded to its end destina tio n. The
bit repeater in the AX38-1. a nd AX576
includes full data hit rate clock regen
erution to avoid excessi ve clock j itte r
on the repealed data . It al so incl udes
an ex tending FIFO buffer to ensure
bits cannot overrun or und crrun where
the hit rat e clocks of the user stations
and the repeater arc s lightly different.

Software and setup

T he ma in operating software ROM
supp lied includes a KISS mode dri ver
for the TNC and a Setup program. For
many users suc h as those running
G8BPQ Node. KA9Q TCPIIP, and
Linux AX25 software . thi s is ull that is
requ ired . The Setup program allows
the user simply to configure some TNC
and modem fu nctions. It may be driven
by a si mple terminal program or a
Windowst v-based program (supplied
with the TNC ).

The Se tup mode is activated hy
holding in the "Se tup" button while
switching on the TXC. It also a llows
various test signa ls to he generated by
the radio modem to e nable the user to
get the best performance from the con
nected radi o equipment. Whe n used on
a radi o link wi th an AX384 or AX576
at each e nd. the users may do hi t error
rate measurements on the link to allow
fine-tuni ng o f the RF equipme nt for
best performance .

As you can see. the AX3R4 and AX576
arc suue-of-thc art TNCs. yet they arc
available in both kit a nd a...sembled
versions. Fu ll user docume nta tion is

Continued on pag e 45
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WeatherWarn Goes Public
Build yourselfa real-time weather monitoring interface,

Phillip Carino AG8U
3798 Keeweenaw Drive NE

Grand Rapids Ml 49525
[http ://www.qsl.neVag8u]

eatherwam" is a concept I
developed and im plemented
had in 1989. Its purpose is

to alert me. via ham radio. w hen severe
weather is fo recast a nd/or when severe
weather is imminent. It is a means hy
which a weather-alert monitor connects
to a VHF ham radio and an autodial
pager through an electronic interface.

This interface activates outputs that
drive devices to perfo rm certai n tasks.
such as buzzers. lights. rad io DTMF
tones. autodial alarm syste ms. etc.. de
pe nding on what the user needs . It re
sponds to the weather-alert monitor siren
from a contact closure. digital pulses. etc.

WeatherWarn can be used with ham
radio transcei vers . scanners . handhclds.
repeater controllers. home a larm sys
tems. etc . By knowing the interface re
quirements. you can c ustom-design
the interface to control specific de
vices. The siren is activated from the
Nationa l Weat her Service 's NOAA
Weather Radio Network .

{WeatherWam™ and WxWarn™ are
US trademarks assigned to the author
and copvrigtn to / 989- / 998 by him
under US copyright #46 / -226. He is
nlm- releasing the circuit design for usc
or modification by the public . - ed .]

NOAA Weather·Alcrt System

The NO AA Weat her Radio Network
Alert Syste m is a countryw ide network
o f weather transmitters that re lay cur
rent a nd forecast weather info rmation
from me teorologist.s at National Weather
Service offices with in the United
States. When seve re weather condi
tions warrant. the NWS activates
weather-alert tones that arc transmitted
on r\OAA radio frequenci es. These
freq uencies are received on weather
ale rt receivers that can be purchased
locally. These rece ivers generate loud
sirens when in receipt of these weather
alert tones. Thus you have real-time. 24
hour-a-day weather monitoring and
alerting with in most areas of the US.

WeatherWarn theory of operation

WeatherWarn is triggered by a siren
in the weather-alert monitor 's inte rnal
speaker. The wea ther monitor I use is
an o lder Rad io Shack'" wood -g rai n ver
sion. They have superseded it with a new
model that functions the same way. The
siren is a 1050 Hz single tone. This tone
is sampled and detected hy the
WeathcrWam interface's front end.

After receiving this tone fo r a prcde 
tc rmincd time. the interface reacts by

dri ving mu ltiple comparators which
connect to appropriate outputs (buzz
ers. re lays. timers. etc .) . Afte r the alert
monitor siren stops. the in terface ac
rive-outputss go back tn their pre-active
states. waiting for the process 10 start
agai n. The weather moni tor 's speaker
is muted unt il NOAA radio transmits
the 1050 H z tone .

General circuit interface
description

The interface inputs consi st o f the
a lert monitor 's spea ker output and a
nine-m it ta p fro m an internal pickoff
po int at the monitor 's battery conncc
tion. The speaker audio connec ts to a
two-stage, high-impedance. low-pass
fi lter. Thi s is a second-order filter at
-40 dB per decade of frequency. Sec
Figs. I and 2. The output from the
low-pass filler charges an RiC network
for a predetermined time. When the
voltage reaches a certain threshold. de
termined by the comparator's vo ltage
di vider network, the comparators
toggle their output states .

These outputs the n drive the epprv
priate de vices ( 0 which they are con
ncc ted. After the comparator 's reference
level d rops. the interface re turns to its
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Fig . 1. H',:'w her\\'c7 m interface schematic, Unless otherwise specified, all diodes nre IN-IOO7. all resistors (Ire .±5/k , {///(J aI/ capacitors
an' +/6 V.

sta ndby mode . wailing for the next si
ren. With Ih C' existing design. when
you' re listening 10 weather from the
monitor. you should lower the volume
10 pre vent thc interface from activar
ing. Human speec h is typically from
300-3000 HI:. Modifying the input fil
tcring by add ing additional second- or
third-order fi lte rs can sharpen the in
put response "skirts" to prevent ordi
nary audio from tri ggering the
interface.

Deta iled circuit interface
description

Op amps UIA and U IB arc cascaded
to prod uce a second-ord er, low-pass li l
tcr, Rl .Cl and R4.C:! set the filter' s cut
off frequency usmg the following
formula :

F= J121tRx C.
At cutoff the o utput vo ltage is -3 d B

from the rai l vo ltage of +9 V. 01' amp
V IC detects the siren a fter a preset
time-constant calculated from R9 x
Col . D I pre vents C4 from disc harging
into U I B. RK is used to drain the ca
pacitor charge if V IC's input pin 10
opens up. R7 and RIO form a voltage
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di vider netw ork that sets the trigger
voltage.

When the voltage from the siren
goes above thi s vo ltage . U IC's o utput
goes high and the output states of the
dri vers go active . Op am p U2 has fo ur
(11' amps that arc used to operate or
drive the appropriate o utputs con
nected. U2A a nd U2 B drive the main
relay that operates my VIIF amateur
radio .

D2. D3. and D5 ensure that only one
01' amp dri ves the rel ay insta nta
neously. If one output opens. the other
output will continue the operate the re
lay. D4 a nd D8 atte nuate high. ncga
tivc voltages that are prod uced when
the relays go from active to inactive
states . All d iodes are I N4007. high
PIV-rated . Both so urce (ra il) supply
voltage s are needed for proper filt er re
sponse. You can usc a sing le +9 V
so urce . but the fil ter frequency re
sponse and outpu t voltage may change
when tryi ng to fi lter the I kHz incom
ing tone . R2 . R3. R5. R6. R7. and RIO
may have to he changed when using a
sing le supply voltage . Note: The
monitor' s supply voltage is "or regu
lated. When the siren activates. the

supply vo ltage drops from 9 V to ap
proximately 3 V. Please verify that the
re fere nce vo ltage between R7 a nd RIO
is correc t fo r proper triggering.

Fa ult toler a nce

I ha ve designed Wcuthcrwam to be
used in a high-frequency, high-static
e nviro nme nt. Its fi rs t remote applica
lion was with a computer-controlled
repeater system. housed in a remote
area. I chose to incorporate standard
fault-tolerant dcsignvcomponcnts to en
sure that the o utputs do nut change state
d ue to no ise . static. etc . The following
" hardening" was used:

-T hc usc of commercial-grade 01' amps
(LM3 24 ) provides for cold temperature
operation .

-Tantalum capacitor", provide high
frequenc y response .

-G ro undi ng all unused IC inp uts re
duces no ise pickup.

- lsolating the buffer/fi lte r from the
driver comparators. by using two sepa
rate ICs instead of one. reduces the
chances of fal se tri ggering if the
front-end fi lte rs arc dest royed.
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in paralle l with a ke y on my DTMF
microphone. When WxWam activates,
the LED turns on, the LCD counter in
crements by one, and my base VHF ra
d io sends a DTM F tone on a
pre-chosen frequency to the dual-band
radio in my car. My HT is tuned to re
ceive that signal, which is duplexed from
my car. My in terface is very cost-ef
fective and provides me with a few de
sired functions . Some other ideas for
output de vices could he buzzers, triac
driven lights, autodial alarm systems
that d ial a programmed number, 555
timers, voltage-to-frequency converters,
microprocessors, etc . 73, and enjoy!

Please address any questions, com
me nts, or crcati ve ideas to me via my
persona l Web page , whose URL is
shown at the top of this article. My site
is devoted to weather data/images,
WeatherWam, and free utility software
I have designed. flJ

,..._-...._...-. ...-,
- , - ...,...---,- -.,---,-- --,

\
\,

-Doublc-dri ving the output relay
provides redundant outputs in case one
output fail s.

-DC input can he protected by using
reverse-voltage diodes, high-frequency
filter capacitors, and chokes if necessary

-Two ground inputs from the weather
monitor-one from the speaker and one
from the DC source , isolate the audio
ground from the power ground. This
keeps the logic-level reference ground at
or ncar zero volts for proper operation.

Fig . 2. WeatherWarn frequency response
curve.

"
\
\

\

Output devices

My existing interface dri ves an LED.
a relay, and a n LCD counter. The relay
is normally open (N.a.) and connected

Parts List

R1 , R3. R4, AS, 1 k resistor ±S%
A9, All . R12

R2. RS 220 k resistor ±S%

R7. RS 100 k resistor ±S%

A10 47 k resistor ±S%

C1, C2, C3, C5 0,1 ~F 16 V

C4 100~F16V

C6 0.l F 16 V

01,02,03, 04, l N4007
05,07,08

DB LED

D9 1.5 V zener

Ul , U2 LM324

L1 , L2 N.O. relay, SPST

LCD counter Builder's choice

Table 1. Parts list .

Brits Get Gaussian
continuedJrom page 42

included in e lectronic form along with
a Windowstv-bascd program (0 control
the Setup mode. The construction is
from high quality materials including
an Rjtl-scrccn-coatcd stylish gray cas
ing. The styling is designed to match
well with modem office and computer
equipment. The PSU is ex tensively fi l
tered and smoothed to e nsure correct
operation of the TNC even in the pres
e nce of strong RF fie lds.

This T NC is being used in the loca l
East Anglia area as the basis of our
high-speed backbone, hopefully oper
ating at 19,200 bps full duplex on 23
em . Some problems are being experi
e nced wi th the R F gear fo r 23 em at
present, bu t hopefull y these wi ll be re
so lved soon. For anybody looking for
a high-speed T NC, at up to 57,600 bps,
th is would be a n ideal answer.

For further information, contact
OMSK Data Products , 80 Clone Road,
Halstead, Essex C09 2HP, UK. E
mai l: (sales@nuthalch.dungeon.com]
or {i nfo @gmskdata.co.uk) . Web site :
Ihttp://www.gmskdata .co .uk) . IlJ

NEWf or ham radio opera tors!

SI1C '!>own: 15 0/, - . I I ,/. -

Put the weather
on your wall

l be Wl."lIlhl.-r P'ictun-ni is an e)'e--pllpping rE'Yo

wall unil thai l:OI1~ dispIa, s IlII the ' ita!
"'l."lIlhl.,. data roo have sejeced, ",ilhout h:J\injt
to JK'l""" It <;i1lJde hutlOIL Big red lllIlnnal \ are~)

t" reed from alTlJ'i,~ the mom, day oc ni~hLA\lIil
able in I\\o!>i~ in 1:Jru<h..'d aluminum or ek-ganl
"'lIid lC'oI1: frame. Tbe separate ronlrul UM pm
,....... dnailt'd dala-nJoJe !han muugll 10 <oaIioJ"y
even !he nn.! dcdicaJ:ed wealha wtl'.
Purchase the: weather Piclure togelhc:r .... ith ue

iocomparable l ·Lll '-IETER- Wealher Slation,
starting at under S-l.{X). Or add n ro yoa r existing
ULl n fETER System for b s lhan S I70. It'seasy
10 add programmable display modules to The
Wealher Picture now or late r as nOXtk'd.

For ctlw plcte Jclails. call toll-free. fax. or ....rite us.
Or visitt ll iTWebSileto see and U)' til l[ L:Ln~IETER

Systems, "The bc\t l" \;Iys l~hull<'r\Y,I/, h l11aga-

,'",(5NO)' ) _800_USA_PEET
or 732-53J-4615 }"AX : 7.U · 517.0M9

www.peetbros.com
cI>t:ET BROS CO)II'A~

I~OR·ROn Do ris A.'e .. Ocean . S J 1177 12

See us in Dayton, Booth 151-154
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How Safe Is Your Mobile?
Assuming you want to know ...

Robert W. Vreeland W6YBT
45 Maywood Drive

San Francisco CA 94 127

or

In thi s case ,

P x 377

4nD'

.,J30 P

D

-!30 ERP

D

E = .,JSR

E=

E'
P = -

R

where ERP is the effective radiated
power (i .e.. transmitter output times
ante nna gain). Richard Tell has used
thi s eq uation in "Broadcast Radiation:

where S is the power density in watts
per sq uare meier and R is 377 ohms,
which is the resi stance of free space .
So

where P IS the effec tive radiated
power in watts and D is the radius of
the sphere in meters. We lise D for di s
tance, since the radius o f the sphere is
the di stance between the antenna and
the sphere.

Now I want to convert power density
into field strength (E) in volts per
meter because that is what my fiel d
strength meter measures. Ohm says
that

Most field streng th ca lculations start
wi th the premise that an antenna is a
po int so urce that rad iates eq ua lly well
in a ll di rections. Of co urse, we know
that this isn't true. hut we have to start
some-w here . We can apply co rrections
later. Th is idealized radiator will
spread the transmitted power evenly
over the surface of an imaginary
sphe re. In other words. the amou nt of
po wer falling on each sq uare meter of
the sphere's surface wi ll be the total
transmitted power, divi ded by the sur
face area of the sphere . Since the sur
face area of a sphere is 41tr~ . the power
densi ty (S) in watts per sq uare meter
....'ill be

P

D
uring much of last year, the
FCC repeatedly yielded to
pressure to relax its RF safety

regulations. First stations running less
than 50 walls, and then push-to-talk
mobiles. were exempted from cvalua
lion . Then the deadl ine for evaluation
was ex te nded from January of 1997 to
January of this year. Now they have
ruled that amateur stations runni ng less
than the speci fied po wer level on each
band arc exe mpted from evaluation.

Unfortunately. rela xing the sa fety
regu lations may not he in the best in
terests of amateur radio, Don', we re
ulize that the rules were wri tten to
protect us'! Although the ham who
complies with the new power limita
tions may ne ver be required to evaluate
his station. a prude nt operator will
make measureme nts or calculations to

ensure that his station is sa fe. A L
W6YBT. we measure fie ld strength
with a cali brated hu la hoop. as de 
sc ribed in my article in the June 1997
issue of 73. Unfortunately. both mea
surements and ca lculations have lim
ited accuracy, so why not do both and
compare the results'! We have done
this in the two-meter near field. and
here arc o ur findings.
46 73 Amateur Radio Today • May 1998
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E= .,J30 x l.64 X40 _
D

Every day more and
more hams are
enhancing their
enjoyment of ham
radio by adding
images to their
conversations.
Join the fun!

Height Volts per
(feet) Meter

I 0 15

I 1 32

I 2 58

I 3 80

4 90

http : / / vvw .ultr a n e t .con/ -sstv

Absolute Value Systems
115 Stedman SI. #7
Chelmsford , MA 01824~1823
(508) 2500611

Table 1. Readings taken at various heigh ts
indicate the absence of significant ground
reflection at a distance of two meters from
the untenna.

CIRCLE 351 ON READER SERVICE CARD
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See the FUN you've
been missing!

Slow
Scan

TV

per meter. we get 30.6. T his is sti ll
above the FCC limi t of 27.5 volts per
meter.

So what now'! Since you own your
car and since you know that your child
is being ex posed and you can legally
speak for him, perhaps the car can he
described as a "contro lled environ
ment." In that case , the maximum al
lowed fie ld strength will be 6 1.4 volts
per meter. Somehow thi s doesn 't make
me fec i any be tte r, but draw your own
conclusi ons. Remember that according
to the new FCC regulations, your mo
bile insta llation is exempt from evalua
tion for two reasons. First, you are
runn ing less than 50 watts transmitter
output. and second, it is a push-to-talk
mobile . fD

ne><" P,,,,OI.0I1 TV Lite S30 + $) "''PP'Ilg.

P,u oJ. .m TV Classic _ 5200 + S5 shippinS-

.,J30ERP
D

volts per meter at the child 's car seal.

The FCC limit for this frequency range
IS 27 .5 volts per me te r. However, we
are allowed to do power averag ing . If
you arc transmitting half o f the time
and listening half of the time, your av
erage effective radiated power will be
207/2 or 103.5 watts . When we plug
this into our formula we get 37.1 volts
per meter. Still too high. (Power aver
ag ing over a half hour doesn't make
sense to me.)

If we look at the curves (F ig " I ), we
don't know which curve is more accu
rate , bu t the measured va lues appear to
be. The calculated values seem to go
wild at a distance of one meter or less.
At a distance of one and a hal f meters,
the calcu lated va lue was 29.5, whereas
the measured value was 24 .3. This ra
tio is 24.3/29.5 or 0 .824. If we usc this
ratio to scale our reading of 37. 1 volts

.,J30 X207 = 52.5
1.5

antennas were both hori zontal bal
anced dipoles . A se ries of readi ngs at
vari ous he ights above ground was
taken with a hand-he ld Ecficld meter
at a di stance o f tw o m ete rs fr o m
the transmitting antenna. T he results
(Table I} led us to be lieve that the re
was negl ig ible ground re flection. The
readings should be regarded as re lative
only. 1 don' t trust hand-held E-fie ld
meters.

Now that we have a handy field
streng th formula. let's do some doo
dling. Suppose you buy one of those
nifty 5 dBd (7 .14 dBi) two-meter
monopoles and mount it on the trunk
lid one and half meters behind your
chi ld's car seat. There will he 100%
ground reflection from the trunk lid.
However, you can ignore it because the
manufacturer is pretty sure to have in
cluded this in his advertised ga in. Then
antenna gain (7 .14 dBi) is a factor of
5.18 power gain. Let's say you are run
ning 40 watts output. The effective ra
diated power win then be 5.18 times
40, or 207 watts . So E =

,•

f .'46 415 MHz
• 40 Wc:r1l5 -

2 ~ • 5

Oisb iC8 '" oelelsl

•• •

~

m
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where E is the field strength in volts
per meter and 0 is the di stance from
the lransmiuing anten na in meters. A
plot of this curve is shown in Fig. 1.
Also plotted arc readings take n with a
spectrum ana lyzer and a calibrated
biconical ante nna.

The transmitting antenna was a hori 
zontal dipole cut for the two-meter
band and tacked to a fence four fee t
above ground. The measunng antenna
was also horizon tal. It was mounted on
a tripod four feet above ground.

The calculated and measured curves
(Fig" I ) compare surpris ingly we ll at
distances of one and a half or more
meters from the trans mitting antenna.
Is this dumb luck? Or pe rhaps a case of
two wrongs making a right? Who
knows? It should he noted that no cor
rection was made for ground reflec
tions. The transmitting and receiving

How Safe is Safe?". lEE Spec/rum.
June 1997.

Now we must correct for antenna
gain. Since our antenna is a dipole, its
gain is 1.64 re lative to a perfec t point
source. Also, our transmitter output is
40 watts . OUf formula then becomes
ERP = 1.64 x 40. and

Fig. 1. Comparison of calculated and
measured near field strength from a 40 W
two-meter station ,



Radio Bookshop

rhone 800-274-737:\ or Wl-924-0058. FAX 1>03-924-86 13. or
",. order I<>rm on page 88 for ordering inrorm,lion

1998 Collected Works

A nd work it was ! The Never Say
Die edito rials for the first four
mont hs of 1998 have been reprinted
in larger, more easi ly readable type
fo r you doddering o ld-timers . 82
ed itorial seg ments, without the
usual gerrymandering thro ugh the
maeazine and complete with ane '
index. 1998 Volume I of the Secret
Gui de to be ing Healthy, Happy,
Wea lthy, and Wise ru ns 92 pages
and is available for a measi ly five
Federa l Reserve Notes, which are
worth every bit of the paper they're
printed on.
Gluttons fo r mental exerc ise can
invest SI5 in the 1997 Collected
Never Say Die Works, whic h runs to
240 pages. Just call Chris at 603
924-0058 wi th you r Visa or
MastcrC ard .
Say, whi le you' re at it, have you
starte d on the educatio nal progra m
your college should have provided,
but didn 't, by getting Wayne 's
Guide to Books You ' re Crazy if You
Don 't Read '! It' s only S5 more .
Wayne's sorted through thousands
of books a nd re vie wed the ones
which will g ive you the best in
st raight dope on a wide varie ty of
subjects. No, he/we don't sel l the
reviewed books, T his is a read ing
guide, not a ca talog .
There 's a $3 slh charge o n any total
order, so the more books you buy at

one time, the better you do. Maybe
it 's time to get the $10 Bioclcctrifier
Handbook?

Wanted
Fun, easy-to-build projects for

publication in 73.
For more info,

write to:
Joyce Sawte lle

73 Amateur Radio Today.
70 Route 202 North,

Peterborough NH 03458
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continued f rom page 8

theyearshave come from amateurs justlike you!
Just gel out thai 35 mm camera with some color
print film in it, get the shots in locus, and use a
vert ical orientation. And don't forget 10 stay back
far enough from yoursubject 10 leave some room
above and to the left of it for our magazine litle
and cover blurbs. No, you don't have to have
the prints blown up. Just send us regular 4 x 6
color prints. Of course. the bigger the better,
but normal will do just fine.

There's nothing 10 shoot. Right. How about
Field Day? How about public service events,
emergency operations, club meetings and activi
ties? And while we do see a lot of shacks and
antennas, those too can be winners-if the shot's
formatted well, with a fresh look. Got any good
DXpedition or portable or mobile shots?

Why not have some fun wi th it?Look for those
great angles you get from climbing above or
shooting from below your subject. Stage shots if
you like (but be sure to tell us if that is the case).
Make sure the sun is at your back. Be sure to
use a flash if needed or even if you' re in doubt.
Let us see somerecognizablehuman faces.Give
the camera to the XYL or harmonic and let them
shoot you. Dr make a copy of this and take it to
the local photography club or school class
maybe they could use some extra dough .

OK? The deadline is whenever you're ready,
but be advised that sooner is better than later
and increases your chances of acceptance sig
nificantly because you want to get you r prints
here before we book the upcoming cover sched
ule. But anylime could be OK.

Mail you rcolor prints to Cover Shots, 73 Ama·
teur Radio Today, 70 Rte. 202N, Peterborough
NH 03458. Be su re to include descriptions of
what the shots are, and an SASE if you want the
prints retumed.

One more thing : If you're writing an article for
us, be sure to take some cover possibilities to
go with it! You increase its chances of being ac
cepted, and you get more bucks if it is' And if
you're not wri ting an article for us, why not? Just
send for How To Write For 73, at the address
above.

Who's Who in Ham Radio

Novice:
Makes high marks on the wall when trying to

leap smal l buildings; is run over by locomotive;
can sometimes handle a gun without infl icting
self-injury; tal ks to animals.

Tech:
Falls overdoorsteps when entering buik:/ings; says,

"Look at the ctoo-choo"; wets himself with water
pistol: plays in mud puddles; mumbles to himself.

Technician (old):
Barely clears a Quonset hut: loses tug-Of-war

with locomotive; can fire aspeedingbullet; swims
well; is occasionally addressed by God.

Tech-Plus:
Runs into buildings; recognizes locomotivetwo

outof three times; is not issued ammun ition; can
stay afloat wi th a life preserver: talks to walls.

General:
leaps short buildings in a single bound; is

more powerful than a switch engine ; is just as
fast as a speeding bullet; walks on water if the
sea is calm; talks with God.

Advanced:
Leaps tall buildings in a single bound: is more

powerful than a locomotive; is faster than a
speeding bullet; walks on water; gives pol icy to
God.

Extra:
Li fts buildings and walks under them; kicks

locomotive off track; catches speeding bullets in
teeth and eats them; freezes water with a single
glance; is Godl

Author unknown, reprinted in NOARS LOG,
newsletter of the Northern Ohio Amateur Radio
Society (November 1997).

The DXp""ed~i",ti~on,,---- _

5:00 a.m .: Fellow DXers arrive. Crawl out 01
nice warm bed.

5:30 a.m.: Toss all gear into truck .
5:45 a.m.: Get gear out of neighbor's truck,

put it in yours.
6:00 a.m. : Get speeding ticket while hurrying

to get 10 the mountains.
7:15 a.m.: Arriveat "the ste." near top of mountain.
7:16 a.m.: Start unloading gear.
7:20 a.m.: Get poked in eye with 20 m vertical

by fellow DXer.
7:50 a.m.: Arrive at hospital to get eye patched

up.
8:30 a.m. : Get another speeding ticket while

heading back up to mountains.
8:45 a.m.: Arrive back at site. Unload anten

nas yourself this lime.
9:45 a.m.: Hike up to mountaintop. Pass out

from exhaustion.
9:50 a.m.: Wake up to smelling salts and

laughter from fellow DXers.
10:00 a.m.: Put up antennas, and set up rigs.
10:15a.m.: Fire up rig, cal l CO for half an hour;

no replies.
10:46 a.m.: Hook up coax to rig ...
10:48 a.rn.: Realize that finals are wasted in

main rig.
10:50 a.m.: Hook up backup rig, this time with

coax.
11:00 a.m.: Yell CO, rare VP8 comes back;

antenna falls down ...
11:15 a.m.: Wake up to smell ing salts . fellow

DXers shaking their heads.
11 :30 a.m.: Guy antennas.
12:05 p.m. : See long list of QSOs made by

fellow Oxers.
12:06 p.m.: Notice rare VP8 in logbook.
12:07 p.m.: Beat fellow DXe r over head with

logbook.
12:09 p.m.: Restra ined by rest of DXpedilion

learn.
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CIRCLE 99 ON REAOER SERVICE CARD

CIRCLE 167 ON REAOER SERVICE CARO

A New England hamis protestingan FCC mis
take that reassigned his old callsign to another
radio amateur before the end 01 the two-year
waiting period .

The problem began when Ron Toller N1RT
learned that the FCC had reissued his former
callsign , W04L, to a Florida man less than 12
monthsafterToller gave it up in 1996.The FCC's
vanity rules state that caJisigns will be held out
01 the poortor two years before being reissued.

Toller said a spokesma n at the FCC's
Gettysburg office blamed the premature release
on a computer glitch. The same spokesman told
the ARRlthat by the time the FCC discovered
its error, it decided not to rescind the grant, be
cause 01 the number 01 licenses that had been
granted by then, and theamount of time that had
passed before the problem was discovered.

Toller's take on the turn of events differs. He
says that il all the hams must obey the rules, so
should the FCC. He says he's petitioning to have
the FCC vacate W04L until the two-year period
is up in November. N1 RT says that the commis
sion has an obligation to adhere to its own rules
and he wants the grant rescinded.

From the ARRl, via Bill Pasternak WA61TF at
Newsline. fa
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ATV Down Con",,",,1'$
(Kit Of WIled IlIId Tesled)

ModeI ATV-3 (420- 450)
(Gao AS - f ET)
549 ,951$69,95

Model ...TV-4 (902-£mj)
(GaAS· fET)
$li9 .9&$79,95

Another FCC Computer
Glitch?

440-4&1 101Hz Amplif iers

(SSEl-FM·...TVj
100w - l.AodeI KEB 97 , 5159.95

2101_ Amplille.. (144. 149 1.A1i, )

(Kit or Wired and T..I<'<I)
35W- Mo<IE>335A,579 951$109 95
75W - Mo<IE> 975A, 5119 ,95/$159.95

(20Wl
(lOW)
(HOW)
(140W)
(JOOW)
(3OOW)
(300W)
(300W)
(600W)
(lOOOW)

L1NIoAH AMPLIFIERS

...,.",ro;~A~D~~~TI NAL ITEMS
fiNi silJllLtril
Modol99 Hell, S..k (G.~·. 1:1" ' 1 ,~, $24.00
CI1S·8 Cq>pet~ {8" 6'" .31111 , :102400
Low p... FiM.,. (up 10 3OOW) lor h..monio.
~l~M, 151.A , 20M, 4OI.A. &OM 0/ 1&0loI
MF 5 pllllan 01><1 C"",bk>on up 10 2KW

ftF "''''plm.,.
PC boor<! and~& pano I., "" IiF~iIl '"
tn& Il1010",,,, ...pplK>.tion _ and Engl...~
BulloMln.:

M779H
,~,

A.N762
eec
''''''"'"~"EB27A.
ffi>M
AR,147

any inconvenience the breakdown might have
caused.

TNX Bill Pasternak WA61TF at Newsline, via
FCC,ARRl, and Mike Mettler WWBMMof Ama
teurNews Weekly.

The Six Meier Club 01 Chicago is offering a
scholarship through theAR RL Foundation to any
eligible college student who holds an amateur
radio license and who resides in the "9" call dis
trict. Those interested in applying should write
to:

The Six Meter Club Scholarship
cia ARAL Foundation
225 Main Street
Newington CT 06111.

The nominating period for the 1998 Young
Ham of the Year is open until June 30, 1998.
Originally known as me ' West/ink ReportYoung
Ham of the Year," this award, now in its second
decade, is presented annually toa United States
licensed radio amateur who is 18 years of age
or younger. Any continental United States (FCC
licensed) ham radiooperator 18 or younger who
has used amateur radio to contribute to the ben
elit of the amateur radio service, the state of the
communications art, their community or the na
tion is eligible to be nominated.

All nominations must be submitted before June
30 on an official application. Application forms
are available for a self-addressed stamped en
velope mailed to:

1998 Young Ham of the Year Award
clo News/ine
281 97 Robin Avenue
Santa Clarita CA 91350.

Six Meter Scholarship

Nominate the "Young Ham
of the Year"

The FCChas its amateur radio licensing com
puter system back on line. The wayward system
sprang back to life on Friday, February20th , and
began processing the backlog of applications.
The system went down on February 10th. No
paper or electronic applications were processed
fornearly 11 days as FCC personnel in Gettysburg
attempted to troubleshoot the problems with the
system.

Gettysburg personnel first processed data
submitted on February 11th and 12th by VECs
and had an updated fileavailable for the Internet
callsign servers on February atet. Since the ini
tial processing went well, VECs then sent on the
applications they'd been holding back at the
FCC's request. By February 26th, it was business
as usual.

Gettysburg had caught up with the backlog
and ran a batch of vanity applications, although
a number 01appucanons remained in the work
in process stack.

The FCC offered no explanation lor the com
puter breakdown, but did apologize to the
nation's Volunteer ExaminationCoordinators for

Lifted from the March 1998 ARNS Bulletin,
which gave credit to the January 1998 issue of
Amateur Radio Horizons, newsletter of the
lockheed Mart in Employees Recreation Asso
ciation ARC , Jim Woods KC7FG, Editor.

FCC Computer System
Back On Line

12:30 p.m.: Back to rig for another attempt.
12:35 p.m.: Nearby lightning strike kills reo

ceiver. Notice wet pants ...
12:36 p.m.: Look for sheller.
12:38 p.m.: Find cave!
12:41 p.m.: Watch antenna get struck by light

ning while hiding in cave.
12:42 p.m.: Wish it was fellow Dxer's antenna,

or him, that was struck.
12:45 p.m.: Realize you're not alone in cave

... smell bad breath of the ages.
12:46 p.m. : Pick up really big rock.
12:47 p.m.: Mauled by large angry bear.
12:50 p.m.: Get pulled out of cave by fellow

DXers.
1:05 p.m.: Finally talked into receiving medi·

cal treatment.
1:30 p.m.: Arrive back at hospital.

1:55 p.m.: Receive se ries of painful rabies f-- - - - - - - - - - - - - - - - ---,
shots and multiple stitches.

2:30 p.m.: Get out of hospital and return home.
2:35 p.m.: Explain stitches and eyepatch 10

wife.
3:00 p.m.: Realize gear is still up on moun

tain, with bear.
3:01 p.m.: Wish fellow oxers were still up on

mountain, with bear ...
3:03 p.m.: Consider taking up drinking.
7:00 p.m.: Get phone call from DXer buddies.
7:05 p.m.: Agree to go on DXpedition again

tomorrow.



.. ADO 001()tp TOP TRACf TO (jf.[)

,

Fig. 2. Pin-for-pin COII\'l'n ;OII of
QllalcoIIIIII svnthesiter w / /52
Mil::. . Leave afl othe 1';11.\' as
Ihey are.

is that its VCO functions at a
lower frequenc y (i n the 800
fl. IHz range ). while the VCOs in
o the r unit s I ha ve described
work in the z-plus GH7 range.

The basic synthesizer c hip is
..imilar in all un its and capab le
of stand-alone operation to 1.6
GH/.. ln the 2.6 Gil l synthesizer
it has an onboard di vide-by-two,

a llowing the synthesizer chip to
function at 1.3 GH/. while the lo
cal oscillator work." ot 2.6 GHz.

The re are two different syn
rhcslzer chips used in this syr uh
osciHater board. The later pro 
duction chip. a CMOS version.
is renumbered 32 16 and identi

ca l to the original 3036 ch ip.
The ma in d ifference is that the
newer c hip is a red uced -curre nt
C}.1OS unit drawing 150 rnA
le s s t ha n thc o rig ina l 303 6,
which req uires 400 mA for op

eration. The 3036 and this 3216
C MOS c hip arc in terchange 
able. being pin- far-p in compat
ible . The benefit wi th the newer
32 16 i.. mainly thai it is a muc h
cooler chip that does not req uire
heat sinking.

The conversion o f a surpl us
synthesizer hoard begins with

. . '5 19 d "c utll ng pill S _ . • • an __

fro m their so lder pads and gc n
tly lifting the pins up to ensure
they arc open. These pins are
pu lled high in logic with in ter
nal pull -up resis to rs. Be ca u
tious tha t yo u do no t damage
o t her pin s a s yo u c u t these
pins-and o nly these pins. It's
very hard to resoldc r a broken
pin or a pin tha t is remo ved in
error. as they do not like to be
mo ved about much.

Cutting the pins is a o ne-time
o peration. Be sure to co unt the

Q Wex-M J036I32\O
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~DOI"
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at thc frequencies o f 23().l. M Hz,
3456 ~lHz , 5 760 ~lHz. and
10368 MHz- ali the weak-sig
nal microwave band operating
freq uencies. Even 24 192 MHz
is possible . as it is divisible by
115 2 2 1 times. All the Hstcd
microwave frequencies are d i
vi sible by 115 2 M Hz. Tha t
means that if you have an accu
rate 1152 MHz reference source
and have harmon ics generated.
yo u can produce a very accurate
fr eque nc y mark e r s paced a t
115 2 ~lHL This harmonic can
be used to test receivers and pro
vide a...surancc o f freque ncy ac
c uracy. removing a wobble in
your microwave o peration.

The synthesizer used in thi s
proj ec t wa s o ht a ined from
Qualcomm. an equt prnenr manu
facturerof vel)' high quality com

munications systems. The name
Qua lcomm is a co mposite of

QUALity and COMMunications
and correctly befi ts thei r equip
ment, which is very high qual 
ity. Thi ... surplus material that is
m ade a vai lab le comes from
o lder sys tems being updated af
te r many years of sen .. ice . We
purchase thi s su rp lus material
and remove co mpo nen ts and

portions of the original system
that can be used in amateur ac
tiv ities. By re mo ving ci rcui t
boards and o ther devices from
their origin al pac kage . we e n
sure that no co mplete un it wi ll
come back to haunt Qualcomm.

Quakomrn is very gracious in
that they allow u... to uti lize thei r
material for amateur purpose s.
The main use is modification o f
portions o f systems used for
mi crowa ve co m m unicatio ns .
The modifications req uired to
adapt to am ateur operation arc

mi nimal. Witho ut Qualcomm's
c oo pe ra t io n an d assistan c e .
ma ny scores o f amate urs other
wi se would not have had the
o pportunity to utilize such exotic
and new sla te-of-rhe-an materi 
als. (Please direct all quest ions
concerni ng this material to mc.)

The synthesizer PC board to
be modified for 1152 MHz is
la rger than o the r synt hesize rs
pre viously described. The main
d ifference with thi s synthe size r

NC

+12

Green Buy-s-but as we kno w

now. they d id not win . It was a
great game by a ll standards and

very enjoyable in an)' case.
On to this month's materi al as

promi sed: the conversion o f a
ve ry high-q uality syn thesizer
board from Qualcomm that is
used as an excellent local osci l

lato r or marker for 1152 ~fH l..
T hi s hoard. after conve rsion.
can he used for several thing s

beside s a converter for 1296
M Hl. Its main attribute is the

abili ty to generate a very impor
ta nt fr equen c y for amateur
mtcrowavers. 1152 MHl. Thi s
fre que ncy is so importan t I;\e

cause it is the base prime num

her fo r a frequency stacking
plan that is used to formulate all
microwave freq uencies.

The harmonics of a very ac

c urate 1152 MHz source can he
used us spot po ints o f reference

6 1
... DETAIL

7 40 , .m
0 39

S'<NlH """""NOIRl441 DElAIS
3036' -16N -r _DO' "-"',GROUNO

OR 32161-16N ,u, co- ON Pf'6 7. 9. 10
OUAlCOMM ~.

5"NTH CHP ,,~

~.

17 29

18 28

A surplus 1152 MHz
synthe s izer

Well. the Superbowl will be
over by the time yo u read this
col umn. but for me things have
been getting hot and hea vy in
vidcoland. I work for Pacific
Bell video service here in Sa n
Di ego and we arc hand ling a
la rge portio n o f the SuperBo wl
video operations . I' m jotting a
few notes for this column whi le
waiting for things to heat up, as
it's some sev en ho urs to kickoff
and the suspen~ is mounti ng .
San Diego is in turmoil and very
active for a time and place tha t
is supposed to be a sleepy Sun
day morning in paradi se . The
weeks of preparatio n and work
have all come to focus on j ust
one moment in time . fo r big
bu siness and the foo tball event
o f the year. Born and raised in
Wisconsin, I"ll always root for

C. L. Houghton WB6tGP
San Diego Microwave Group
6345 Badger lake Ave.
San Diego CA92119
[clhough@pacbell.net]

NumDilt 50 Olt )'Ou, FHdbM;1t C,td
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Fig . I . Block diagram of the QllalcolI/lI/ synthesizer board. Origi
lIally intended for operation IU',I' 800 MIl: , it is converted 10 1152
Mltz for marker or local oscillator usc. Board size is 5 by 9-/14
iIlCIII'.\. 11 sports a hiRh -(l ("wran onhoard It) MHz TCXO.
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VHF and Above Operation
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SITORAIB
ARQ/FEC
BAUDOT
PACKET
NAVTEX
FAX 480
AMTOR
WEFAX
SYNOP

ASCII
c::::l RTTY

SSTV
...,-' CW

More...

Continued on paqe 52

LED should briefly turn on. the
extinguish indicating pha..c lock
is good. Trust me bere: If the LED
is out. the frequency output is

Bayl'ai:

1 't Call Today! I-HOO-8BAYPAC
~E.r~!~.s ~tn.22.~72 2 ()41) . 1(.(.7'-1 , .... 47(.(i7lIJ

":l~"~.- W id< Weir, ~llp :J..... .. _ Ii~ ["l -
iii • - .
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~~~~~::.. Hr-2 Pad t t O"IJ $.19.95
0#, HP-2JI MultiJlodt $69.95

.. Jj s,""""r " H...tHl~r

The be,t hllle packet mode m jU' 1got better ! Building on lhe tradition of ee Bp·l
Pad~ l MOtkm,w~ afe very proud to annOllIlCC lhe RP-2 and lIP·2M l1>e Bp·2 i,
a llew and improved ~~....ion of OUr famou<BP·I . whi le the liP-2M expand_ your
horiz"", even fllJ'1oo with MultiMode oprtation' So. .. hWr, you t.a>-e heel!

w<ili!i nl: to ""lornalC your CW. checkoutA~rroR or ju>t copy Weather Fax • ~ow
0< the time for you 10 jump in and join in all the fun ~

Photo A . Completed JZ96 transceiver using 1152 synth board.
Unit po....er supply is at bottom and 1152 synthesizer above. 3036
synth chip at upper left . Large silver-colored unit near middle
right is the high -precision 10 MUz TCXO . Synth PC board size is
5 by 9-114 inches .

drafts. which can affect the in
tcmal ci rcuitry di rectly.

Power up the synthesizer and
observe a small LED j ust above
pin I on the 3036 synth ch ip.
While turning on power this

The VCO is the last item to he
converted to our new opera ti ng
frequency. Nonnally it run s in
the 800 MHz region.As is. it will
nor pull up to 1152 MHz without
modification to its circuitry.

The modifi cati on is quite
simple and shown in Fig. 3. L0
cate the Q3 transistor just abo ve
the RF output coax connector.
Going off to the right of Q3 is a
stripline ind uctor which is the
800 MHz YCO tuned line . To
convert it to 1152 MHz, place a
chip cap on the top center of the
tuned line and solder it to the
ground foil just above the tuned
line. Solder the other end of the
capacitor to the center of the top
tuned line as shown in FiJ:. 3.
This bypass capacitor increases
the tuned line to resonate in the
1 to 2 GHz region and is not
critical.

C heck all work operations for
solder bridge s and obvious
shorts after conversion is com
plete. C heck the power pins ( I
to II ) on the power connector.
Pins ) and 2 are the + 15 volt DC
input. Pin 3 is PC board ground.
and pin 4 is +5 volts DC. There
IS an onboard voltage regulator
from the +15 volt line to 12 volts
regu lated . Its location is j ust
below the FL2 and is labeled
78M12.

Ifyou want the most accuracy
and can veri fy that the 10 MHz
TCXO oscillator is set to exactly
10 MH z, remove FL2 with a
pair of pliers by breaking it off
the PC board. J had great trouble
In trying to remove this filte r
with a high watta ge so lderi ng
Iron and do not recommend
unsoldering it. Instead break it
off with an easy twisting as this
puts less strain on the entire PC
board.

Once the FL2 is removed. you
can now get access to a small
patch of aluminum tape on the
s ide of rhe TCXO. Removing
this tape gains yo u access to the
Johanson y e O trimmer crystal
adjust capacitor. Adj usting this
capacitor will allow you to set the
oscillator to precisely 10 MHz.
Replace the foil tape when com
pleted. This keeps internal cir
cuitry somewhat insula ted from

'Lr<
-
..._----.....

pins carefully-don'tjust throw
caution to the winds and jump
in. It's much easier to avoid a
counting error by being careful
and counting first than it is to
retrace your counting steps, find
an error, and have to correct it.
Just as the old adage goes, rnca
sure a board 20 times but only
cut once.

Next, several resistors to the
top left of the synth chip-e-re
sisters R6, R145, and RI46
are strapped together along their
righthand side and tied common
to the top of capacitor C6. See
rig. 1 for details of operation.
The resistors' right side is tied
directly to the 3036 synth chip
pins 7, 9, and 10, which need to
be grounded. Tying them to
gether and shorting them to the
topofC6 grounds all these pins.
C6 top is a direct ground con
nection and was available in the
vicinity.

Additionally, pins 16 and 17
need to be tied to ground. Short
with a solder bridge pin 16 to
pin 17 to satisfy pin 16' s being
grounded. and lhcn wire pin 17
directly to ground. Next, ICs U2
and U4, as shown in Fig. I. need
to be remo ved from the PC
boards. Cut all the pins on one
s ide of e ither chip. Lift and
break off the remaining side by
flex ing the chip about. After the
chips are removed, you can use
Solcer-wlckrv to remove the
pins still attached to the PC
board for final cleanup or leave
the pins where they are. as long
as nothing is shorting out.

Fig. 3. Modification 10 VCO cir
cui, on synthesizer board 10 con
' ·err original VCO frequency
from 800 MHz range 10 1/52
MH~. Add fJO I J1F chip capaci
tor from top of printed inductor
10 ground. This bypass capacitor
increases VCO frequency from
700 MHz 10 1200 MHz.



almost exactly 1152 ~IHI and Connect the coax connector to flange and input circulator (with

can only be olT if the 10 MHz the input capacuor o f the MMlC band saw o r hacksaw, as ncccs-
reference is way off freque ncy. and tie another sho rt sec tion o f sary). Add a 10 pF chip capaci-

Power ou tp ut can Ill' taken coax cable and connector to the tor 10 the inp ut stripli ne and

from monitor coax connector, or ou tpu t. You sho uld obta in about p lace a coax connector 01 1 the

a sho rt piece of miniature coax + 14 dBm for converte r or har- other end of the capaci to r 10 lso-

can be soldered to this con nec- mo nic d rive using the MMlC to late the amplifier input wit h the

tlon fo r test co nnections. Out- amplify the VCO signal. capacitor.

put power available fro m thi s Now thai the uni t is tl nlshed. Take an X_Acto f M knife and

conx con nector is about zero it can be mounted in a suitab le c ut away all the tuning stubs on

dBm. Powe r can be increased by metal box with its power sup- the main striplinc. maki ng the

ru nni ng th rou gh an e xte rn al ply-bc it 12 V DC o r 110 V amplifier broadband in nature.Do
MMIC ump or further modifi- AC. This unit can be brought out not CUI the volt age feed RFC
cation to the MMIC inthe trans- in two different leve ls. the first very narrow tines feedin g the gate

mit sec tion o f this PC hoard. being the lo w-level 1152 MHl and drain leads. When fi nished.
A further modificat ion is to at the coax co nnector just below the TV RO LNA is no w ve ry

connect the coa x connector to the vco transistor (Q3). broadband in nature o ver some

the ~fMIC amp in the upper left The second o utput. the high. :'> GHl o r more of frequcncy, from

com er and usc it for an addi - level from the ~t~fJC amplifier. i.. 800 ~IHz 10 over ~ GHl.
tiona I 12 to 14 d B of gai n :11 b rought o ut to a coa x connecto r Dri ving the input o f the LNA
1152 MHI . To usc the MMIC for e:lsy connections . t\ simple with the ze ro d Bm po rt . the

nn board or amp. cut the input harmo nic a m pli fie r can be amplifie r wil l he dr iven in to

and o utp ut traces o n the PC adapted for usc by ta king a com- satura tion. making it rich in har-
board and with +12 \'oll<; 10 the mo n 3.7 to ~.2 GHI LNA ampli- mo nies at which o utput will cc-

resistor feed for the ~l~IIC amp. fi er and removing the waveguide c ur. With 11 52 ~lHz input there

1152 MHz Board

veo Freq
11 52

MHz

Ref F re q
1 IMHz

I N 1152 I
I R149 R148 R147 R146 R145 R144 R6 I

M6 M5 M4 M3 M2 Ml MO
(pin 15) (pin 14) (pin 13) (pin 10) (pin 9) (pin 8) (pi n 7)

I M 114 1 1 1 0 0 1 0 I
I Board as is 1 1 1 1 1 1 1 I

A3 A2 A1 AD
(pi n 21 ) (pin 20) (pin 19) (pi n 18)

A 2 0 0 1 0 I
I Boa rd as is 0 0 0 0 I

R3 R2 Rl RO I
(p in 5) (pin 4) (pin 3 ) (pin 2) I

I R 9 1 0 0 1 I
I Board a s is 0 0 0 0 I
I Pin 22 1

I Board as is 0
I

Table J . Spreadsheet calculations ("3216 PLL Calcu lations ," K. Banke N61ZW, Jl I22197} slum-
original pinouts (board 1I.\. ;.f ) and conversions needed f or Ihe "M" , "A" , and " R" coullfers, aJ well
as the MODE pill 22. Additional instructions : Ground R/50. Ground right side of RfJ- RJ50 (IS re-
quired, Remove U2 . U4. AiM J()()() I,F at Q3 symhol. POlI'u: 12· 1, + 15 V: 12-3, GND: 12-4, +5 V.
Output: TPI . Remove FL2 to access 10 MH: ref freq adjust,
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will be 23~ ~lHz. 3.J56 ~lHz.

ant! 5760 ~lIIl o utput markers.
The high lev el port (+ 1.J d Bm
port) can he used to co nstrue! a
1296 M Hl uunsverter.

Ad d a mixer and inj ec t with
1152 M Hz fo r the local oscula
tor. and with a l+-t MHz IF you
are now o n 1296 ~1Hl multi
mode o r whatever your rig at
two meters can functio n a t. Add
:I receiver prea mp and power
stage for transmi t and that's a ll
there is to it.

The local oscillator seemed III
be the stumbling block for many
amateurs in cons tr uc t ing a
building block system for mi
cro wa ve opcrution. Now we sec

that the frequency can he q uill"
p ure and ex tremely accu ra te
even whe n a scheme is used to

separate the har monics and use
them for injection with suitable

filtering and amplification to a
specific frequenc y o f U<.C . JuS!
imagine a sing il' loc al o scillator
ge ne ra ting a «i ng le frequency
and bei ng used 10 functio n at
other freq uency bands os an uc
c urate local o sci llator.

It's all possible. juvt as it b
up to your imaginati on 10 I1g·
ure o ut just what yo u want to

cousuucr ro funct ion in the mi
c rowave rea lm . Thi s un it will
pro vide a very stable, acc urate
marker, so its pri me usc toward
thi s e nd can be accomplished. I
am very satisfied with its opera
tion. and even fin i..hed the 129 6
MH... rig at a low power trans
m it lev el. Soon. I plan to in
crease the po wer to abo ut two

wat ts.
If making a similar marker for

your workbench or fi e ld micro
wave use irucre..rs you. I can
..upply yo u with one for $75 plus
$.J postage . If you want a unit
that is co nvened (modifications
do ne ) an t! ready for add ing ex
terna l con nections, add $40. I
will make a limited num ber of
units available in this converted

manner to help those without
test equipment that functions in
the frequency range .

Next month, I p lan to answe r
reader que st ions that have bee n

Continued on paqe 53



NumNi" 53 on your Fe.dbM:1I. c¥tl

HRMS WITH CLRSS

1-626~447 -4565 M-Th 8a~5:30pm pst Visa, Me, UPS COD
P.C. ELECTRONICS Email: tomsmbOaol .com
2522 Peeson ln, Arcadia CA 91007 24 Hr. FAX 1~6-447-0489

SEE THE SPACE SHU~~VIDEO
AND GET THE ATV BUG m
Many ATV repealers and individ uals are retransmining Spa ce
Shuttle Video & Audio from their TVAO's tuned 10 GE·2 (85W) Tsp
9 vertical or weather radar d uring significant storms. as well as
home camcorder video from other hams. If irs being done n your
area on 420 · check page 577 in the 97-98 ARRL Repeater
Directory or ca ll us, ATV repeaters are springing up au over- an
you need is one of the TVC-4G ATV 420-450 MHz etownconveters.
add any TV set to ch 2, 3 or 4 and a 70 CM antenna (you can use
your 435 Oscar an tenna). You dent need computers or other
radios, it's that easy. We also have ATV oowocooveners. anten
nas. transmitters and ampl ifiers for the 400, 900 and 1200 MHz
bands. In fact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you call.
Hams, call for our comp lete 10 page ATV catalo ue.

When a nu mber ofdifferent ex 
periments give the same results.
the hypothe sis may be accepted
as a theory.

Investigation 2

Here is another investigatio n
that the kids rea lly enjoy doing
because it ca n be set up as a
"hands-on" fo r everyone in the
cla ss. Earth' s magne tic fie ld s
are not visib le to the naked eye,
but when particles mo ving to
ward Earth interact with gas in

the upper atmosphere, the light
produced is sometimes vis ib le
as auroras. T he se arc also called
no rthe rn a nd southern lights .
You can get a general idea o f the
shape o f the magnetosphere
from this investig at ion.

Materials needed: about 0 .05 g
o f iron filings (a pad of coarse
steel wool can be cut into fine
pieces 10 substitute for iron tiI-

Continued on page 54

exactly the same le ng ths o f
stri ng or tape to attac h each bal
loo n. S uspe nd the ru le r o n a
stri ng at approximately the 15
em mark to create a balance.
With tape, attach the top o f the
siri ng to a wall at about eye
leve l. Tape the notebook paper
to the wall behind the ruler. Put
a penci l m a rk on the pa per
above and below each end of the
rule r to mark its beginning po
si tio n. Re move o ne of the bal
loons and blow in to it . inflating
it as much as possible . T ic and
re attach the balloo n with the
same piece of siring. Gent ly p ull
the stri ng suspending the rule r
away from the wall, allowing the
ru ler to readjust. Carefu lly re
lease the stri ng and c heck the
ruler 's ne w position . Mark the
paper with the penci l aga in .
Q uestions: I. Docs the rule r still
balance? 2. Does one balloon oow
weigh more than the other? 3.
What does this tell you ahout ai r?
4 . Was your hypothesis (.'OITCct?

Procedure

Here are so me acuvmcs 10

he lp yo u d isco ve r im po rtant
characteri stics of the lower at
mosphere. Does air have weight?
Your guessed answer is called a
hypothesi s. Now you test that
hypothesis with an experiment.
Yo u'll need two sma ll latex bal
loons, two pieces of string (each
15 ern long), a 30.5-cm ruler, a
sheet o f roebook paper, and tape.

Attach a balloon to each end
of the ruler, being careful 10 usc

changes have drastic effects? All
o r these arc mysteries.

What do yo u kno w about the
a tmosphere? Wave yo ur arm
a rou nd q uick ly. Did yo u fee l
any th ing o n o r behind yo ur
hand? What yo u felt is air-our
atmosphere. It surrounds us like
an in visible ocean o f g ases and
pa rticle s ; i t has no d e fi n ite
bound aries b ut e xte nds o utward
from the surface o f Earth fo r
tho usands o f mile s. Most of us
th ink o f the atmosphere as just
ai r, b ut it works as part o f an
intricate system that includes the
S un, Earth's oceans, and land
surfaces. each influencing the
others. We know much about the
atmospheric system, b ut so me
of the ways in which the atmo
sphere, the oceans, and the land
inte ract and c hange a re s till
mysteries. For th is reason, sci 
e n tists tra ve l Earth a nd into
space to search for answers .

are : If it's for mic rowave and it
works on the frequency I want,
do I need it? And what prob lems
wi ll it hel p me solve? Well, there
yo u ha ve it fo r this month. 73.
Chuck WB6 IGP. fD

Investigation 1

NASA activities

A great so urce o f highly mo
ti vationallcssons to usc in a ham
rad io classroom or as part o f a
science c urric ulum is the Educa
tional Division of NASA. Many
of the lessons about the atmo

sphere are di rectly applicable to
the lessons we teach to promote
understand ing about radio wave
propaga tion . The who le a p
proach used in thei r activity
guides is one of investigative in
q uiry. It's really very well done
andean be adjusted to various age
groups in the classroom.

I' ll share with you two o f the

lessons that have been used suc
cessfully by my 6th, 7th, and 8th

grade radio classes at Iruermc
diate School 72 in Staten Island
NY. T he lessons' theme is "T he

Mysterious Atmosphere."
what is the atmosphere? Sci

entis ts be lieve that mill ions o f
years ago our p lanet had a very
thin atmosphe re , which gradu
ally became a protective blan
ke t that mainta ined warmth and
prov ided the necessary gases for
li fe to evolve . Air b ubbles in
co lumns o f anci ent ice tell re

sea rchers that o nly 100,000
years ago-a bri ef moment in
Earth's long history-our atmo
sphere was m uch different than
it is now. Why has the atmo
sphere c ha nged? Ho w hav e
changes in the atmosphere and
weather affected life on Earth?
Was weather related to the disap
pearance of giant dinosaurs? \-Vhal
iscausing changes oow? WilI these

Carole Perry WB2MGP
Media MentOf'S Inc.
P.O. Box 131646
Staten Island NY 10313-0006

HBOUE I} BEYOND
conlinuedJrom page 52

piling up and describe various
bits and pieces fo r microwave
operation.The questions, main ly,
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CRRR'S [ORNER

Joseph J , Carr K41PV
P.O. Box 1099
Falls Church VA 22041·0099
[carril @aol.com)

Receiving loops & loop
preamplifiers: part 2

Amplifier-loop
configurations Fig . I . Hm ic single-ended loop amplifier.

As discussed in part I last
month. the output signa l kwh
produced by loop anten nas an:
typicall y w I")' lo w. The use of a
tuning capacitor can increase the
levels tly 10 to :!fX) time... hUI
ev en these 11.'\'1.' 15 arc often he
low wh at i .. needed. To over
come this problem lo op users
often provide a prcampliIler to

boost ..igual before sending it to
the ante nna input terminal s o f

the recei ver. Befo re looking :H
specific design s. k l 's take a loo k

at the vario us am pli fier-loop
confi guram illS.

The havic amplifier configu 
ratio ns a re si ngle-ended and
balan ced . T he si ngle-e nded
amplifier has only one inpu t tcr
minal and ground. Th e signal is
applied be tween the input and
grou nd. The balanced amplifier.
which incl udes both push-pull
and d iffe re ntial a mplifi er de
sig uc. uses two inputs. The am
plifie r res ponds to the di ffere nce
between the signal applied to the
two inputs.

Fig , I sho ws Ihe most ba sic
... iugfc-cndcd amplilier and loo p
config ura tion. T he loo ps In

Fig. 2, Single-ended with coupling loop.

HRMS W ITH CLRSS
Conrtnucd jlom J'flfJ{' 53

Are they in the same place as its
magne tic poles '!

c- ,,,

,--_._-----------.,= = = ;:;,, ,----------_. - ., , ' ,- - -- - -,
_.i ~l-;~rL,~..:' L ; K
_ .0 r : l , I ~1 ;->- - -

1 , ,,h ~
, , I ', , I ~

: ,--------- ----

IAAIN TUNEDlOOP

_.-

Fig. 5. Shielded ,

Fig . J . Balanced loop .

Fig . J . Bala nced Il'ilh coupling loop.

:-J'ASA CORE

Lora in County Joint
vocational School

15 1XI Route 58 South
Oberlin OH +-l074
Ptooe: (:! Ib) 774-105 1eXL 293

Let' ... all remember thai sha r
ing: good instructional ideas is
what the "Hams With Class"
col umn is all about. Please send
me any te ac her-te sted thin gs
you've had success with . In
elude photos and we"ll highlight
your children having fun wi th
ham rad io . Fa

A good place for an educator
10 gel start ed with useful matcri
als 10 use in rbc ctassroom is with
CORE, This is NASA's Centra l

Operation of Reso urces fo r Edu
cure rs . CO RE was e... tahlished
for the national and international
d istri bution of NASA-produced
ed uca tional materials in audio vi
sual format. The address is:

Procedure

ings). heavy white con struc tion

paper. and Ol bar magnet .

Me asure the le ng th of the

magne t. On the pa fll.' r, draw a
circle with the same diameter as

the length o f the magn et. This
will represent Earth. Mark Ihe

top of the ci rcle "North" and the
bonorn "So uth:' Lay the bur

mag net o n a nat ...urtucc suc h as
a table. Place the pa per over till'

magn et so thai the ends o f the

magnet arc o n the "North" a nd
"South" marks . Sprinkle the 111

Ings O\'Cr the pa rer. Gently tap
the paper. allow ing the filing-, to

move . Kee p tapping until the

pattern stop" forming. I. Ho w
can you 11.'11 where Earth ' ... mag

netic rllk s arc '! :!. What do till'
lines formed hy the tili ngs rep

resent'! 3 , Loo k in a ll alias 10
locate Earth's geographic po les.
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1

(R4 ). and the other is transformer

T I. Tbe negative feedback serves
the purpose of reducing distortion
and smoothing the frequency re
spouse characte ristic. This am
pli fier is normally used fro m 3
to 30 !101Hz. but with suitable se
lection of transformer and ca
pacitors a different range can be
accommodated .

The uni que thing about this
circuit is thai it has a 50 o hm
input impedance and a 50 o hm
output impedance. and so will
interface nicel y with the cou
piing loop and the antenna in
put of the usual recei ver antenna
input.

Another siuglc-cndcd nmpli
f icr is shown in Fi~ . 7. T his cir
cuit is based on the Mini-C ircu its
~I AR _ 6TM inte grate d circ u it
amplifier. It is a low- noise am

p lilier that provides aoout :!OdB
ofg ain over the freq uency range
o f from near-Ix" to 1.000 MHz.
Capacitors CI and C2 are used
to couple signal into and out of

the amplifier. while b locking DC.
T he DC power is a pplied 10

the ~IAR- 6 integrated ci rcu it
through the output te r minal. The
DC path includ e s R 1, which

limits curre nt. and RFC I . which
peaks the gain at high frequcn
cies. The DC source voltage is
supplied through a low-power
78L05 l(X)~mA. five-vo lt. three
terminal vol tage regu lator.

T he RF choke (RfC I) is used
as a peaking coil. and is o ptional
in some applicat ions. The usual
pract ice is to provide a I ~H in

du ctor fo r th i s p u rpo se . In
highe r freq uency amplifiers
(V HF and above), the Rf choke

might be replaced by a ferri te
bead slipped over a short p iece
of #22 o r #:!4 hoo kup wire .

The amplifie r in Fi ll:. 8 uses a
push-pull c ircuit to improve dy
nam ic ra nge and reduce distor
tion. but from the loo p 's point
of view it is single-ended. The
single -endedncss is provided by
the input transformer, T I. Wind
ings " A" and " B" arc used to
dri ve the em itters o f the J r ET
transistors (Q I and Q2 ). Wind
ing "C' is used 10 couple to the

Single-ended amplifiers

Fi~. 6 shows the circuit for a
simple preamplifier based on an
NP:-J transistor connected in the
common emitter configuration .
The type 2N5719 is must often
used in this circuit. Two negative
feedback methods are employed
in lhiscircuil. One isanunbypassed
portion ofthe emitter resistance Continued on page 56
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Ftgs . 1-5 are shown as single
tum loops. but that is a graphical
convenience. and both single-turn
and multi-tum loops are in 
tended. The loop is tuned by a
capacitor. One end of the loop
and the loop winding is grounded,
as is one terminal of the a mpli
fi er in p ut. A variant ci rcuit is
sho wn in Fig. 2. The version in
Fig. I uses the main loop to p ro
vide si gnal directly to amplifier
A I . while the variant version o f
F ig . 2 use s a c ou p ling lo o p
(mag ne tica lly co up led to the
mai n loop) to provide sig na l to
the amplifier. Both arc sing le
e nded. h ut in one case the main
loop is used and in the o ther a
coup ling loop is used .

A balanced loop is show n in
Fig. 3. T his type o f loop is ccn
tcr- tapped and the lap is grourdcd.
T his provides genuine bala nced
input for the diffe rential pream
pl ifi er. A l. T he same idea us
ing a coupling loop is show n
in Fig• .a.

Shielded loops are often used
to e liminate pattern distortion
d ue to capacitive coup ling be
tween the loop and its envi ron
11ll.."I1L and interference to reception
due to local electrical fie lds. In
. ·ig. S. the loop. the tuning ca
pad tor, and the ampl ifier inp ut
circuitry arc Faraday-shielded
by a metal barrier. A gap in the
shield a llo ws the loop to re 
spo nd to th e ma g ne ti c fi el d
component of the radio signa ls.
If a center-tapped loop is used.
th en th e ce n te r ta p w i ll be
grounded e ither at the gap o r
close 10 the output (prov ided
that it is e lectrically at the ccn
terofthe loop). Tapping the loop
at the output si de is more con
ven ient o n m ulti- turn loops.
while o n single-turn loops the gap

method is used.
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Fig . 6. Bipolar NPN transistor preamplifier.

Fig . 9. Common gale lFET preamplifier.

Fig. 7. MAR·6 preamplifier.

Fig . 8. Push-pull lFITpreamplifier.
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Fig. 11. Differential lFET preamplifier.

Fig . U . High-pass fi lter.
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loop. If the coupling loop of the
antenna is used (a s sho wn), then
wi nding "C" is a low-imped
ance winding. If. on the other
hand. the main loop is used. then
the impedance of winding " C"
must he higher. Wind ings "A"
and " B" must match approxl
mutel y 1.000 o hms, while T2
must match 1,700 ohms.

The transistors used for the
ci rcu it o f Fig. 8 are e ither
2N44 16 de vices, or the serv ice
replacement equiva lents NTE
45 1and ECG-451.

A slightly different design ap
proach is used in Fi ~ . 9. The
amplifier device is an MPf- I02
W ET device co nnected in a
common gale configuration. Sig
na l is applied across tbc source
gate term inal s. while OUIPUI

signal is taken across the drain
gale termi nals . Becau se this cir
cuit is inherently low impedance.
it is used with the coupling loop
approach to antenna design.

Capactror C t is used to block
DC bias. provided by the v011·
age drop across RI. from being
shorted 10 ground thro ug h the
loo p. The output circuit consists
of a capacito r vo ltage d ivider,
C3/C4 .This circ uit ma tches the
relative ly high imped ance of the
Q I drain 10 the 50 ohm antenna
input used by mOSI rece ivers.

Another JFEf preamplifier is
shown in Fig. to.n us circuit uses
the same device (!\.1Pf- l02)as the
previous circuit. bUI in the co m
mon drain configuration.Tbc sig
nal is applied across !he gate-drain
terminals, whi le the ou tput signal
is taken from the d rain -source
te rmi nal s. The source ci rcuit.
which is used :3 the 6 UlpUI..has
a se ries-connec ted RF c hok e .
This pa n keeps the source re r
minal at a high impedance forRF.

~,~,----------------,, ,
l e l ca C3 1

"~T~oro';p# o ro,~.,
I I I U 1
: UllI1 U uH:
• 1

Fig. 15. Compromise.

while allowing it to complete the
ci rc uit for DC.

Balanced amplifiers

A n exampl e of a balanced
amplifier is shown in Flg, II .
This circuit is a variant on the
the me of the Fig. 8 circuit in
which the Input transformcr Cl' t
in Fi~.8) is replaced by the loop.
Because the ci rcuit is a common
gate pus h-pull am pli fie r. the
coupling loop must he cenrer
tapped in o rder to provide bat
anced (but out of phase ) input
signals 10 Q IJQ2. As with the
previous version. the DC is 'lp
plied 10 the drain termi nals of
Q I and Q2 through the windings
of output trans former T2.

A comm on-source d ifferen 
tia l amplifier is shown in Ftg.
12. The active dev ices. Q I and
Q2, are 21':44 16 JFET transis
to rs . So urce bias is provided
by resis to rs RI/R2 fo r Q I and
R3/R4 for Q2. A small amou nt
of negative tdcgcncrauvc) feed
back is pro vided by unbypassed
source resistors RI and R3.

The output side of the circuit
uses a pusb-pu ll uansformer (TI).
Such transformers a re cente r
lapped. The DC powe r is ap
plied to the center la p. and the n
routed to Q I and Q2 thrn ugh the
windi ngs of the trans former.
Because of the cen ter-tapped
loo p. an d ce nter- lapped ou tput
tran sformer. Q I and Q2 operate
OUI of phase with each other.

Input fil tering

One of the more difficul t to
solve problems in radio receivers
is overload from out of hand sig
na ls. The frequen cies that are
most ofte n used with loop an
te nn as are o fte n subjec t 10

s t ro ng ove rl oad f rom A ~I

broadcast ba nd stations . local
amateur radio stations, and other
transmitters . These signa ls can
cause prob le ms in the rece ive r
e ve n if they are no t heard in
the ou tp ut , and th us need to be
e liminated . When a preampli 
fi e r i s used be tween the re 
cei ver and an tenna. the problem
is only made worse.
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officers responded with the proper
equipment, the best of intentions
but 00 clear understanding of pre
cisely what they needed to do or
to whom they wou ld report. As
the o ld saying goes, " If you're not
part o f the sol ution. yo u're pan
of the problem: '

T he key is to know exactly
what yo u' re expected to do, for
whom, well in ad vance of the
emergency situation. Area coor
d ina tors for disaster se rvices
need to prepare with this per
spective rather than assume that
people will be ide ntified. 10·
cared, assigned and trained in
the moments after a disaster hits .
Individual hams need to find o ut
what roles they can expect to
play. Since there are so many. a
we ll-i nformed ham can review
the possib le assi g nme nts. and
then apply o r lobby for one of
those which looks interesting .

How do you determine wh at
is a vailable ? Obvio usly. experi

e nce is the best teacher. or yo u
can talk with someone who has
been in vo lved in emergency
communications fo r a number
of incidents. To get a more g lo
ba l perspective you can turn to
a number of books addressing
d isaster communications which
ha ve been p ub lished in the past

few years.
Among tho se that are general

in nature. Guide /(I Emergency
Survival Communications, by
Dave Ingram (Universal Elec
tronics). is a fun book to read. It
is aimed at those who want to

" receive accurate and timely in
forma tion in time of crisis."
T hese a re non-ham s and po
te ntia l hams. b ut the boo k re
minds us o f how many peop le
w ill be liste ning in on o ur cf
fort s to support an e me rgency.
The preface details how Murphy's
la w is paramo un t in d isast er
communications.

When the Big One Hits ...' by
Jerry Bo yd KG6LF an d Jay
Bo yd KN6BP (World Radi o
Books) is more amateur radio
oriented and addresses specific
ty pe s of di s a st ers . It g ives

s tra igh tfo rward gu ida nce to

wh o offered some rea l food for
thoug ht about emergency com
municat ions. He pointed OUI that
many hams are interested in be
ing of service in an emergency.
but are no t affil iated with any

constant = 5.6; L2 = 10.6 ; L3 =
5.6: C I = 33{X}; C2 = 33(X). Fo r

the high-pass filte r (F i2 ' 14): L I
constant = 5 .36: L2 = 5.36; C I
= 3900; C2 = 1800; C3 = 3900.

For ex a m ple. s u ppose we
want 10 design a high-pass fil 
ter to prevent AM BCB signals
from overload ing a medi um
wave shortwave receiver (3 to
7 ~1H l) . We might se lect a -3
d B CUI-off frequenc y o f. say. 2
~IHL. The component values for
the high-pa..s filter then would
be:

C l =3.900/2 = 1,950 pF
C2 = I ,SOO/2 = 900 pF
C3 = 3.9 00/2 = 1,950 pF
LI = 5.3612 = 2.68 J.1H
L2 = 5.36/2 = 2.68 J.lH
A s lig h t va r ia t ion o n the

theme is shown in Fi2, 15. T his
circuit is a " prac tica l" compro
mise tha t allows the use o f stan
dard val ue components . T he

capac itors a re 0.0 0 1 J.1F and
OJXl2 J.1F units. both o f which
arc standa rds. The 0.002 J.1F ca
pacito r ca n be made by paral
lcli ng tw o 0.00 1 IlF uni ts. if
de sired. Thc 3.3 J.lH values for
the coil s arc a sta ndard value .
Althou gh th e y c a n be made
from to roid core and a bit o f
wire, these coils can also be pur
chased from Tokor» dealers and
o ther sources. m

ON THE Go
Mobile. Portable and Emergency Operation

Back Issues of 73 Magazine

Only $5.00 Each!

C.1180o-Z74-7373 Of' .rlte to 70 Ro..te ZOZ North, Peterborough NH 03458

Somcn mcs people wo nder if
yo ur idea s and suggestions are
not iced. Trust me. your thoughts
are the best inspiration. For ex
a mple. I re ce ived an E-mail
message from Walter K5KNE.

Steve Nowak KE8YN!4
1011 Peacock Ave. NE
Palm Bay FL 32907-1 371
(PanGen@compuserve.com]

CRRR'S CORNER
COlltilluPdJrom page 56

The us ual (a nd most effec 
tive ) metho d for e lim ina ting
these problems is to pUI a filter
e ither ahead of the preamplifier
o r between the preamplifier and
rec e i ve r a n te nna te rmin a ls .
Even if no preamplifier is used.
if a problem is experienced then
the filler can be used between
the antenna and the receiver.

Figs. 13 and 1-1 show the low

pass a nd hig h-pas s filt er ci r
c uits, respectively. The low-pass
fi ller passes frequencies below its
-3 d B cut-off frequency. Such
fi lters migh t be used o n an IF
or VLF receiver to prevent over
load from AM BCB stations. In
Europe. where both the medium
wave (0.520---1.710MHz) and IF
band ( 1-15-280 kHz) are used for
AM broadcasting, the problem is
especi a lly severe. Such cases
may req uire two filters.

These fi lte rs are desig ned for
50-ohm input and output imped
ances . whic h is the sta ndard
impedance for most RF systems.
The values for the components
in Fi~s . 13 and IJ are found by
di viding the follo wing constants
by the desired cur-off freq uency
in megahertz (M Hz). For the
low-pass filte r ( F i2. 13 ); 1I

public service o r o ther emer
gency agency. They expect to
show up when an e mergency
occurs and he' o f assistance. As
Wal ter put it. 'The average we ll
intentioned ham docsn 't realize
that he is ju ..t ano ther sightseer
with a radio--unless he has a
'rea l j o b' wi th a re spo nd ing
agency: ' I' ve been thin king
about his comment for the past
few weeks as much of the na

tio n has been faci ng El Niho
weather prob lems. In my area
Skywam has been activated a
number of times as rain and high
winds have led to Flooding and
several tornadoes.

O ur Skywam system wo rks
- - --- - - - -------- - - ------- - -1 pretty well, with o ne ham act

ing as net control, whi le another
wo rks wi th the weather b ure au,

and the maj ority act as spot ters
spread throughout the county,

A s the met eoro log ists a t the
Nation al We at her Service be
come aware o f deve lopments or
see a susplctous radar image.
they may ask if a nyone in that
area can actually see and accu
rately describe the conditions.
T he SkyWarn weather spouers
are o ne more d ata po int the
we ather experts use to make a
forecast. If a watch (conditions
which are conducive to de ve l

oping into a particular type o f
storm) or a warn ing (the storm,
such as a tornado , has actua lly

been observed) is d eclared, that
information is then released to
the public through local radio
and television ..tations .

In many cases. though. well
me aning hams do ac t as sight
seers with radios. There are the
ine vitable fai r wea ther reports .
o r a report to the net that a te le
vis ion sta tion is b roadcas ting a

particular forecast. As amate urs
we kno w tha t a signal can he lost
if the no ise le vel rises: much of

what is be ing tran sm itted is
noi se and nothing more . What
th is says to me is that tbesc Iol ks
desperately want to be involved

in o rder to he lp out. but they
,=--~=--~~-~~~---==~===--~;i don't have a speci fic function

assigned. In their attempt to he lp
o ut they are at significant ri sk
of making mat ters worse. Imag-
inc if our fi re fighters or police Con tin ued on page 58
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Numb6r 58 on your Feedback card

Low Power Operation

QRP

ON THE 60 the pol ice and li re department

contin ued f rom page 57 communications se rvices? What
abo ut working wi th the fo lks

who provide food for the rescue
various aspects o f emergenc y team s? Will Ihe local hospital
com m unicatio ns, includin g an need ad d itiona l co mm u ntca-
ana lysis of va rious disas ters and tion-, su pport? Doesn ' t it make
how ham s could he invo lved . more sense 10 choo se w hat yo u

T he hook that I keep in my wan t to do, train to do it and gel
emerge ncy bag is ARES Field to know your potential co-work-
Resource Mouuat (A RRL). Th is crs wel l in advance? Even if you
hoo k is usefu l beca use it has arc the rare individ ua l w ho can
forms which you complete with do it all , some jobs arc going to

frequencies. telephone numbers. he better than o the rs. Wo uld n' t
names. e tc. In thi s way it can be you pre fe r to have some choke
a train ing man ual as well as a in the matter rather than be as-
refe re nce manua l in the fie ld. I s igned w hat ever is left over?
rep lace m y copy pe riod ica lly Emergency co mm unications
because it will get dog-cared is a ski ll that m ust be pro perly
and st ained th rou gh usc . It is learned and properly practiced .
d e fin it e ly t he mo st spec ific T h is is why it is im porta nt to
book I' ve se en. since you fi ll in have a good o verv iew of how
the b la nk s a f te r yo u bu y it. d isasters are managed, and more
w hic h is a lso he lpful in idcnti-. im po rta nt to k no w preci se ly
ly ing possible duties . wha t you will be called upon to

Afte r look ing at the options. d o a nd fo r whom . when a n
decide where you wish to work e merge ncy hits a nd you report
in an emergency. You could be 10 your agenc y, th~ re spon se
with the Red Cross damage as- sho u ld be , " T han k go odness
sessmcm learn. or at an enter- you ' re here: ' nOI "Who the heck
ge ncy she lter. Does your city or are you?" Be an asse t rather than
county have people assigned to a sightseer wi th a radio . fa
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hit tricky. Most widows want the

maximum bucks from the o ld
man ' s stuff. Mo st will quote a

se lli ng price as the same as the
purchased price whe n new- 27

years ago! On the othe r side o f

the coi n. the people standi ng on

th e o pposite side o f the ta ble
wiII o ffer rhc widow pe nnies o n

the dollar.
If yo u' re the one se lling and

have no idea w hat the stu ff is
worth, get hold of someo ne w ho

does and price the gear accord
ingly. II' you're doing the buy

ing, offer reasonable prices for
the stuff.

Heathkits

Since we ta lked about Heath kit

rigs seve ra l mo nth s bac k, it
seemed fi tting LO start he re .

He a th ki t made th ree QRP
rigs: the H\V-7, HW-8, and the
HW-9 . T he H W-7 and HW-8
sport direct conversio n receiv
ers. T he HW-9 has a superhe t
receiver a nd wo uld (pro vided
the WA Re band kit wa s in 
sta lled) co ver the WARe hands.

You can pay a nywhe re from

nex t to no thing for an H \V-7 in
good shape to ahout $ 125. Be
ca use the receiver in the H W-7

sucked. mostly co llec tors sec k
o ut th is rig . If the guy on the
o ther side o f the table has a m!nt
H W-7 and knows he does. I' ve
seen asking prices of over $225
fo r o ne .

T he HW-8, o n the o ther hand,

is still qui te soug ht-after and
there arc thousan ds of the m

wo rking the low er end o f 20
meters. Expect to spend from

$8 0 to abou t $ 150 . T he o nl y
optio n th e H W-8 ha d wa s a

s ma ll power su p ply . F ig ure
abo ut $ J() to $25 more if the
supply is incl uded.

T he HW-9 , on the othe r hand,
seems to demand a rather high
pri ce . T he re were several op
tio ns fo r this rig, incl ud ing the

WARC hand k if, a wattme ter
and an anten na tuner. An HW·

9 , with Ihe WA Re band kit,
around $ 175 to $250 . Options

will of course drive up the price .
A lot of HW-9s had dial slip page
problems as we ll as s tabili ty

By buying from an estate sa le,
you're gett ing someone else's
gea r wi thou t th e hen e fi t o f
kno wi ng anything about its his
tory. Suc h quest ions as " Does it
wo rk?" or " When was the last
t ime it was on the air?" are im
po rtanl-but there ' s usually no
one avai lable w ho can answer
these qu estions . So me of the
stuff may have been sitt ing for
years in storage since the old
guy d ied in 1978, and his wi fe
died last year-so it 's possihle
the H W-7 has been sitti ng un
to uched for 20 years.

Everyone wants a bargai n but
huying from an es tate can he a

Dead ham rigs

If yo u' re loo king fo r a radio ,
are you ab le LO repai r it, i f it 's

broken? So me of my best deals
came from buy ing rigs from the
hurt locke r. My absolute best
dea l ever was an Argona ut 509
for $ 15.00 (of course, when I
pic ked the rig up. parts fell out
o f the case) . E ven if yo u can fix
the rig , are replaceme nt parts
available? If so, arc they e xpen

sive? Some o f the cl assic QRP
_rigs are hitting 25+ years old .
Many of the cosmetic paris arc
no longer available at any price .

If you can't fix it yourse lf.
you' ll have to pa)' so meone who
wi ll . Keep thai in mind when
you' re o ut look ing fo r rig s.

How about man ua ls? Lo st o r
mi ssing manuals wil l be a gotta
have if the rig is kap ut. I' ve been

told tha t th e pric e s of so me
manuals from Heathkit are ve ry,
ve ry expensive (try $50 for an
HW-99 manual). If the rig you' re
after has all the manuals. you'l l
pay for them, as the price is ll SU

ally part of the overall deal. On
the other hand. if the manual is
missi ng, th is mi gh t give you
some le verage when hagg ling .

Know your abilities

II ' s also a sure be t thai the

ham fes t se llers have increased
thei r prices, knowing the buy
ers will haggl e them dow n. It' s

all a game- and if it's played
correctl y, bot h parties come
away happy.

so I can spend m y money on
something I reall y don ' t need .
So, having said that. let' s look
at some of the QRP rig s an d
some price guidel ines .

A word o f cau tion may be in
order. l ' VI..' gathered these prices
from hamfcs ts I' VI..' heen 10 in the
past as well as from classified ads
and Compuxcrvc 's HumNe!' fo
rum . They ' re no t carved in stone.
hut are meant to serve as a guide
in your purchases. T hese prices
may save yo u some money or if
you're the one doing the selling.
make you some money.

As the sun warms the planet
this lime o f year, spring arrives
and once again the earth is rc
newed. It's also the time of year
thai marks the beginning o f
ham fcst season! And of cou rse
the higg ic that MaJ1s the season
off is D ayton's harn vcntton" .
With luck. thi s yea r wil l mark
my 24th trip to Dayto n. A nd if
my liming is correc t. the column
should hit j ust as the harnvcruion
kic ks off.

Dayton is a place to spend
money. It's as simple as that. r
know I save a ll year long j us t

Michael Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Avenue SW
North Lawrence OH 44666
Iorosorarwsssnet.comj



a zill ion dealers se lli ng MFJ
equipment you should be able to
findanew MFJQRPrig for$l25 .

Yaesu made a mobile QRP rig
called the Fr-7. Although a bit
hig h-powered for a dyed-in-the
wool QRPer, they are popular.
Designed mainly for mobile use,
the analog dial is kinda hard to
see. The Fr-7 works both SSB
and CWo An FT-7 will go for
about $225 10 $300. A bit more
money ($275 10 $4(0) buys you
an FT· 7A.

Well, that 's my QRPer 's wish
list price guide for the Dayton
ham vent!on. T he flea marke t
covers ac res-wear your best
o ld shoes and have fun. Stop by
flea market spots 509, 5 10 and
5 1t for the finest in solar equ~
mcnt or to just say hello ! fa

TxID-1
TRANSMiTTER FiNGERPRiNTiNG SYSTEM

TxlOH'1Software and IBM/Compatible circuit card.

Now Shlppisq VERsiON 2 SOfTwARE
wiTh AUTOMATic MATCh ANd COMpAREI .

TxlDTM TxPorter™
EXTERNAl AdApTER fOR MobilE OpERATiON.

CoNN ECTS Th E TxID TO YOUR LApTOP COMpUTERI

TxIJ).1 FiN<jlRPlliNTi I'oGs~<;J~'\l1 wil li SOhW-\RE $699.00 Plus
TxPorter'· MobilE OPlRATiO/II Adl\PTfR $149.00 8/H

Call for more information.
Info: (541) 687-2118 Fax: (541) 687-2492

• • 310 Garfield St Suite 4
PO Box 2748

ELECTRON ics Eugene, Oregon 97402
htt ://www.mot ron.com

A Great gift idea for yourself, your ham
friend(s), or your child's schoo/library
is a subscription to 73 Magazine ... only $24.97!
Call 800-2 74 -7373 or write to 70 Route 202 North,
Peterborough NH 03458

There are two more rigs you
may be looking for- the MFJ
QRP series and the Yaesu Fr·7.
T he MFJ rigs have been out
there long enough that some are
starting to show up on the used
marke t. Although monoband,
they' re a lot of fun to usc. Right
offhand, about $80 to $ 100 is
the going rate for one. Again,
depending on whether the op
tional keyer and/or the audio fil
ter is incl uded. At Dayton, with

been told thai Ten-Tee no longer
carries this breake r. When dick
ering over the price of any of the
Argosy rigs, keep in mind the
options (or lack thereof) offered
in the deal. Those crysta l filters
alone went for over $50 eac h!

Odds and ends

family. The most common ac
cessories were the audio filte r
and crystal calibrator. Th ere was
a lso a small antenna tuner as
well . If these are included in the
sale, take note , as they arc very
hard to come by. You won 't see
them sitting all by themselves in
the ilea marke t.

The 405 amplifier shows up
every now and then . Expect to
spend about $ 150 to $225 fo r
the unit. The high end I just
quoted is more than the amp li
fier sold for, new. There was
al so a power supply that was
requi red to power the 405 am
plifier. lfthe supply is incl uded
with the amplifier, adjust your
pricing accordingly.

Although not exactly in the
QRP class, the Ten-Tee Centu ry
21 and Century 22 are used by
many QRP operators.

The original Century 21 with
the analog dial should go for $ 125
to $ 175.The digital version ofthe
Century 2 1 will fetch $150 to
$175. The power supply is inter

nal to the Century 21 .There were ~:::::::::::::::::::::~:::::::::::::::::::==============:!
two options: the audio filter and
the crystal calibrator.

The Century 22 is a ra the r
rare find at a hamfest. Sporting
an Argosy-like appearance, the
Century 22 will set you back
about $250 to $325. A calibra 
tor an d keyer were options.
The Century 22 did not have an
internal power supply.

Completing our list of Ten
Tee equipment are the Argosy I
and Argosy II. The Argosy is
one rig that I have kept through
a ll these years . It ' s the one they
will have to pry from my cold
dead fingers when I kick off. An
Argosy I in good condition will
go from $250 to $325. Plan on
spending from $325 to $400 on
an Argosy II .

There was a slew of options
ava ilable for both rigs . T hese
options ranged from a crystal
ca librato r to a noi se blanke r.
There were optional crystal fil
ters along with an audio filter,
too. The power supply was also
an option. If you plan on run
ni ng an Argosy portable wi th
battery power, you will need the
magnetic circui t breaker. I' ve

Clearly these rigs by Ten-Tee
are in demand tod ay both by the
collector and rag -chewer.

The Ten-Tee 505 was the first
in the series. As with all the Ar
gonauts, the 505 supports CW
and SSB. A 505 in good shape
silting on a table in a flea mar
ket can fetch from $ 125 to $200.

By far the most popularofthe
Argonauts is the 509 . Se vera l
fixes from the 505, the 509 is
still on the air today. Plan on
shelling ou t be tween $ 175 and
$300 for one.

The last of the Argonauts, the
515 is a rare find today. Plan on
spending $300 to $450 for a 5 15
in mint condition.

OK, I lied .The last of the last
of the Argonauts, the Argonaut
II, is very rare . Plan on spend
ing about $800 for one. If you
see a Delta II, that's the same
thing as the Argonau t II, with a
l OO-watt PA stuck on the rear
end.

With the exception of the Ar
gonaut II, there was a handful
of accessories for the Argonaut

Ten-Tee got their stan by sell
ing QRP modules. They have a
widely varied selection to choose
from-the PowerMite se ries
have become classics. The PM I
and PM2 are sought out, not so
much as operating rigs, but as
collector items. A clean PM2a
can fetch upwards of $200. But
many hams wh o own a PM 2
don' t know its real value. As of
last year at Dayton, two were
sold at the Day' s Innt for $35
each!

Ten-Tee also sold a recei ver
only rig known as the RXlO.
While perhaps not exactly QRP,
demand has made them ex pen
sive. Expect upwards of $400
for an RXIO. Ten-Tee also made
a matching transmitter for use
with the RXlO. I've only seen
one of these in my many years
of hamfests. If I recall, the Ten
Tee designation was the TXlO.

problems on 10 meters. Ask the
seller if this rig had those faul ts.

The Argonaut
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le sso n to be le a rned . A fe w
weeks ago. I received a package
from Da ve with a kit Imm LDG
Electron ics 10 bu ild a 1200b
packet modem as described in
73's February 1996 issue . The
lesson? Hams don't let good

turns go unnoticed .
A I thi s writing , I have as

sembled the kit. hU I have nOI
q uite gOI it debugged . It copie s
the- received signals and transrruts.
but the transmitted signal isn' t
correct. 1 contacted Dwayne at

LOG and he se nt additional info
that sho uld help get this modem
going in the right direction. T his
will make a nice lill ie hoard that
I can combine into a box with
my HF modem fo r portability.
(Hams always have a dream, and
their wives never know why.)

If the wife we re looking over
my shoulder j u..t now and could
see that the re is abo a perfec tly
good wo rki ng model of the

orig inal BavCom I::!OOh modem
in the shack. she would sagely
advise thai I " lei well enough
a lone:' T h is is good advice. but
a digually-cbullcngcd ham (in
tcrprct a s yo u will) must he
ready 10 try each ne w idea as it
comes.

T he BayCornmod cm arr ived
as a result of my q uest for parts
10 build a repli ca of this lit tle
wo nde r. I checked with vario us
s up plie rs and was not fari ng
we ll with the TC r-.13 105 c hip. I
asked Geo rge SV2AGW if he
would chec k with his frie nds. a s
I knew they were d eeply in 
volvcd with mode ms . He ad
vised me o f some a lternative
c hips hut they d id not appear
readily available. so what did

George do '!

He located a working BayC om
modem and made it possible fo r
me to obtain it fo r the shack.
This is not 10 say there is some
endless supp ly Il l' mod erns stock

p iled un a G reek island . T hat
may have been the onl y o ne .
T his now g ives me a standard
by which to j udge ot hermodems
a nd so ftw are . I must since rely
c xpre~s my appreeiatioll fo r Ihe
kind e!Torts of Geo rge .

Rescu ed

NumrJM 60 on your FfHKIb.r;1c e-rd There is no error in the address

THE DIGITRL PORT as reported here . T he problems
usually stern from the fact thut
something goes awry in the Eu -

euer KB7NO
ro pean Interne t system . I have

ighland Street ex perie nced this as wel l as have
City NV 89703 others I talk to. As long as lhe

rOsierra.netj address is entered properly, the
solution is to wait se veral hours
or a day and try agai n. Magic
Ihings happen. Refer 10 Table I

ia l modern s and soft ware what d id I le arn ? Not just 10 for URL:;,.

ct eas ie r and less cx pcn- he more careful; I was being as T he re were se ve ra l more

as so me good -hear ted careful as my sq uinty lill ie eyes th ings I learned wh en I received

co ntri b ute . You readers would allow. I devel oped a bet- a request from Dave WA4G VT.

me hopping with word o f rcr technique and I will pa~s it Davc asked fo r assistance 10 ge t

l ,' IS and procedures that along , I usc Nctscapc so ftwa re the information on the HF sc-

till' world o f di g! ta l ha m- and when I bring up a Weh site ria I modern described '" th e

more fun a ll the time. I now, I cl ick o n the displayed above K7SZL's Weh page as he

'd a le I hat. I co u nte d ar URL whic h "selec ts" it. then d id nor have Web access.

se ven Individual s and 01'- pre ss Comrot- C 10 copy the
New s tuff

atiunv who a rc ma king ;I URL 10 the clipboard . This is
renee 10 th e bcnc ft t of what happens when I did that That was not too diffi cult. I
adiu as I was writ ing this with the above-mentioned web bro ught up t he Web page 10
, Keep it up. vitc and Ihe n pasted Ih u p:/1 make a trcsh copy because I had

f now and the n , ..
www.ecces-one.comz-tmayhan/ sc ribb led on mi ne, and was glad
indcx.hrrnl. I am sure some of I d id . It seems Terry is cnbauc-

Illg the way, I also receive
you alert readers have already ing his modem and the improve-
discovered this, h ut I haw o nly menrs arc well de fin ed in hisil and letters about some o f

oofs. One o f the recent c r-
been doing it religio usly since d isplayed circuit and uccompa-

mus t admit to was typing
the incident I referred to . 11 also nying text. So, that is another
works well as I refe r 10 web projec t to follow up on if I amncorrcct URL for Te rry

ran ' .. Wch sill,". "'757.L\
site .. in E-mail. Thai way I a m trul y making the effort 10 keep

Iiril!l Jl {/ //I Cf/11/11/ Jlf/ //I e
sure a curre nt working add ress abreas t. I al so downloaded . per
is go ing 10 the reci pient. req uest, appropriate shareware

whe re VO Il can li nd all• • a nd se nt it alo ng to Da ve.
iced 10 know 10 const ruc t Sometimes, it ju st t a ke s
own HF xcnal modern. I p a t ience S u rp r is e In t he mail
>01 one le tte r. and xurc
gh. alert reade rs le I me Frequently. I get req uests for This didn't seem Hkc a terri ble
, about it. quickly. the COITect URL for PCflc x~cl. burden . hut there was a nother

Source For: Web Address (URL):
-

seria l modem plans + s oftwa re http://www.accessone.coml- tmayhanlindex.htm
-_.

lexNet commun ica tions
http://dIOtd.afthd .th-darms tadt .de/ - fle xne tlind e x.html

p rograms
,

S ailer's info on PCFle xNet http://www.ife .ee.ethz .chl- s a iler/pcf/ I

AGW fre e WingS p rogra ms http ://www.forthnet.grls v2agw/

Com - Ge rma n site hllp:/Iwww .baycom.de l

pa cke t s e ria l modem kit http://www.ldgelectronics.com

,
J• ("/Ir/"f'1I/ Web addreS.I'e.~ as of ," is 11'1" iti11K aS melllioned i /I the Iext. There (I re snore (/ 1/(1[ will

(I this XI"IIII/1 ami post it frcqucntlv, A.1l oj the above were cut-and-pasted directly from the Web
to tIl'oill the il/crimMe errors 11"1/('11 copying. Ij ."oll ellCO/llI/(' 1" 1I p roblem with a £ I" o/,ellll ad-
, tIl(' JIt'tl t"Ork i.~ Oftl'lI at jafl/t . Try agai" later.

SV2

Bay

Table
add t
1)(l g ('

dr('H
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ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· Visalia, CA 93291

Whe re engineering and quality come first!
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Fig . I. The latest SV2AGW terminal program in action on the
laptop using the BayCom modem . The upper screen displays the
information from the local PBBS thai we want to read . The lower
screen shows the background activity that takes place between 1/1)'

station and {he bulletin board . It is no{ necessary 10 display this
screen, but it is available fo r you to check when the connection
seems 10 be going awry . You manage this f rom the WindowsT

"

menu .

During cornrnunications with
George . he info rmed me that I
had described one of his o ther
programs incorrectly. Another
goof. On his Web site, he has a
progra m, AGWBBS th at I d id
no t previous ly down load and
assu med it was a program to

Cont inued on page 62

I gave a wrong
description

Geo rge really d id a great job
and he ad mits he has more to
add. He is an e xam ple of hams
going th e ex tra m ile . Geo rge
wri te s these programs , puts
them on his We b site and leaves
them there as freeware . That is
a lot o f work in anybody's books
to j ust g ive away and ex pect
nothing in return.

I d id notice one problem that
George admits he must repai r.
Somewhere, during his updates.
the ab ility to print went away. It
is a sma ll problem. I fo und I
co uld work a round it by saving
the contents of the screen to a
file and then o pening it with the
word processor. From there it
was a snap to print. Most of us
have little reason to print packet
messages bu t we do it once in a
while and the re is a way eve n
thou gh th is Windows program
has lost thai func tion fo r a time.

o f a TNC, in t he ha rdwa re
memory.)

Incidentally, George claims I
could ru n my PK23 2 or o ther
TNC at the same time as the sc 
rial modem with hi s software.
It is no t only Fle xib le to drive
other than a serial mode m but
can be ope n to 100 simultaneous
connections. Very versatil e.

While I was chec king the pa
ram eters one o f th e scree ns
started displaying the activity on
the monitor. Looking good! I
pu lled down menus until I found
the one with "connect" in it and
clicked on it. I entered the local
call , "CC BBS," clicked the box
to connect, and it d id the job.
Best ever with a serial modem
and W indows 95 combo! See
Fi~. I .

And It's all free!

The firs t thing 1 had to do to
put the BayCom into service
was make a cable to my ICO M
ZAT radio.1be infonnation with
lhc modem showed there was no
PTf line . This seemed a lillie
strange so I took a look at the
BayCom Web pages and found
the rad io jack described for the
display model on the Web she
was d iffere nt a nd incl uded a
PTf line .

After a little thought. it seemed
logical that if there was no P1T
line . then a keying c ircui t must
be incl uded in the hard ware as
it came. George had said some
thi ng abou t ad vi sin g me if I
needed a PTf. Anyway, I made
up a cable with just the three
lines a va ilab le, transmit, receive
and ground, hooked it up and it
played beauti fully.

The first software I used was
the BayCom DOS software be
cause I kne w it always worked.
It is a good package once you
cause your mind to follow th e
proper patterns. I think it will
do about anyth ing I could as k.
but I wanted to try something
that had no t worked with my
pre vious go-round with a packet
seria l modem .

I wanted to sec th is modem
work with a Windows 951 M pro
gram. What better than to test lhc
"new and improved" SVlAGW
Packet Engine and accompany
ing Termi nal program. I went
to the Web si te, [ h tt p ://
www-forthnet.gr/sv2agw/]. an d
downloaded the files dated Jan.
28, 1998. I understa nd ne w re 
visions arc shortl y forthcoming
and will be available be fo re this
is publi shed .

The updated programs rea lly
pcrfonn . T here is not a lo t o f
configuring becau se the soft 
ware does it a ll, and since there
is no TNC with bui lt-in param
eters to change. you only need
a few minutes to be s ure the
softwa re is looking o ut t he
proper serial port and you have
your call inserted. <Pac ket j ust
won' t connec t, regardless of the
system yo u use, unless yo ur call
is in the software o r, in the case

Just plug It In
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NIImo.r 62 on your F~"~Ilrd

Your Input Welcome Here

HAM TO HAM

Dave Miller NZ9E
7462 Lawler Avenue
Niles Il 60714-31 08
(ommert 4@juno .com]

Moderator's no te : Roger and
Ron Block o f Potyphascr Cor
poration have put toge ther a
well-w r itt cn series of tips and

suggestions o n how we can pro
teet ou r ham radio stations from
the e ffects of a lightn in g strike.
So far in th is se ries (which be
gan wi th the January 1998 is 

sue). they ha ve covered so me
interesting lightning stati stics:
a ntenna locat ion : the im por
lance o f a single-point gro und
system and how to install an ct
Iecuve underground radial sy_~ 

tern to disperse the energy in a
stn kc safely: what ..hapc a nd
size ground conductors are best
10 usc: soil doping : ground rc
sist an..tc measurement: how to
handle di ssimilar metals : how to

minimi ze p ick u p o f radi a ted
ene rgy from a lighting strike :
ho w to protect your coax a nd
rotor ..-omrol cabling: and so me
tip.. on protecting uti l ity lines
entering and exiting your ham
shac k (and home l. Part 4 of the
se ries was presented last month:
part 5 no w follo ws.

Lightning protection
what your mother never
told youl-Part 5

When dea li ng with grou nding
systems for lightning protection.
he sure to route all ground straps
and grou nding conduc tors 10

form a gentle be nd ing radius.
Bend s sharper than a one-inch
radius will add unw anted indue
ranee 10 the desired ground pat h.

S h a rp bends sho uld n o t h e
used even for conductors. that
arc huri ed underground.

Coax ial pro tectors shou ld
haw DC blocking o n the center
pin. i.c.• they sh o uld show an
"open" to DC current (such as
whe n measured with a typical
ohmmete r). This se rves a s a
for m or h ig h -p a ss fi lterin g ,
which pre vent s the DC, and the
lo w-frequency energy o f light 
ning, fro m conti nuing on toward
the eq uipmen t. T he strike e n
ergy is diverted into the ground
system in ..tead. in a controlled.
predetermined fashion. This OC
blocking also ensures the opera
tion of the protecto r regardlcs..
of the input c irc u itry of th e
eq ui pmen t being pro tec te d.
Since lightnin g is mostly of the
same pola rit y. p rotectors (or
eve n RF equipment wi th ferrite
co re ma teri a l i nd uc to rs to
ground ) will ';lIT)' eno ug h surge
c urrent from a stri ke to saturate
those cores. Ove r lime, the fer
ri le material w ill therefore be
come "orien ted" and will no
longer he random. This is the
primary re ason w hy Isolators
o ften have less directivity over

time. and become 10 \-\ )'. Prorec
tors using ferrite coils prior to

voltage crowbar ga.. tubes will
atso cxpericnce a VS WR degra 
dation with repeated hits.

Protectors with DC continu
ity wi ll not work o n recei vers
and shunt-fed duplcxe rs . The
s h un t- to-g ro und in sid e a re 
ceive r (t he input coil 10 ground
for s tatic draining ) pre vents the
low-frequency lightning from
bcinc conduct ed safc lv toe •

grou nd by a protecto r having
DC continuity. Here' s what hap
pens: T he coil in the recei ver
shunts the energy to ground. hut
al the wrong place. If the coil
cannot handle the energy (ha lf
the coax surge energy is on the
cente r p in ). the coil will open.
and the c urre nt will translate 10

a large open voltage so urce ca
pable of arcing an ywhere within
the radio . T he best protectors
Df.-block both the ce nte r pin
energy, and the shie ld e ne rgy,
from the equipment. thus pre
ve nti ng shie ld e ne rgy fro m
contin uing to the equipment chas
sis. If the "withstand" voltage
ts fuctd protector turn-on lcveh
is e xcee ded du rin g a st ri ke

THE DIGITAL POAT
colt llllued Jrom p{l!Je 61

Re mains from whcn'f Thirt y
fiv e yea rs ago. you could wake
up to the sounds o f cows in the

operate a packet BBS . I Sla ted nearby pastu re . Actually. even
that as u fuctu Iewmonths back. tod ay there is sti ll a half-mile

T he progra m is realty an au- marked off as open range in..ide
tomated access progra m to ac- w hat is now a re siden tia l area .
cess yo u r lo c a l P B B S , lis t Thai means if you run down a
bulletin headers as you c1a..si fy. s tray cow o n the street. you pa)
plus automatically retri eve your the ow ner the value o f the cow.
mail and se nd yo ur o utgoing It had the right of way and )'ou
mail. ) do w nlo ad ed the pro- were trespassin g. Seems strange
gram, installed it. and it works. in a to w n that has grown from
I didn 't spend a 101of rime with 5.000 10 50 ,000 inhuhitants in
it because my loca l pac ket ac- 40 years.

tivi ty is rea lly lim! led com pared Th at po pu lat io n e xplos ion
to fol ks in the hig cit y, is . o f co urse. refe rred to as

Pre viously I have mentioned "rtI}:I"l'H- the boon for develop-
thai I am located in a valley that en; and the ba ne fo r the e rector
severe ly limits access to linc-tl f~ o f arucnnas . C arson Ci ty no w
sight radios such as tho..e used has ordinances j ust like the big
for packet. ben though the d ly ci ties. Fort unate ly, I nave had
is getting bigger. that (1IIl.' aspect antennas in place for a num ber
never changes. U nt il thl.'Y kvel o f y('al'>.
the hills around here. there is a Th is litt le aside wasn' t meant
certain peaceful isolation thai to wande r fa r. ) was merel y set-
remams. ting the stage for the fa ct thaI il
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is diffic ul t for me to cornprc
hcnd the intensity of packet us
age where tra ffi c is go ing and
coming from a packet B BS a ll
day long and ho w frequent ac 
cess would y ie ld con tinuous
cuuing-edgcinforrnction.

Thai is what the AGWBBS
program can afford for the many
o f you who are located next to
highly active ham PBBSs. What
is different here is that the local
PBBS up loads and dow nloads
its changed content from a parent
PBn S around the mountai n once
a day and that is the activity. T he
rest of the lime we can dodge the
cows o n the ci ty stree ts.

SSTV program for serial
modem

Anot her hit o f ed uca tion
carne in the mail a week or so
ago and I havc on ly had time to
g ive i t a c ursory ins pec tion .
Jo hn WB:!OSZ sent me a co py
of PasokOI1 T

\l TV Ute 10 work

SST V with a seria l modem. I
loaded it into the la ptop and it
is a beaut ifu l p rog ra m. Th e
co mplexi ty must eq ua l that of
a Windo ws p rogram. j udgi ng
hy the functi o ns available and
the time it took to install itse lf.

T here is an annoying: problem
with the IBM Thinkl'ad!'".They
do not have the mou se working

in DOS and th is DOS program
rea ll y must ha ve a mou se to
mak e it perform . I wi ll e it her
get a DOS 1111lUSe driver into the
laptop o r load the program into
the desktop and let yo u know
how it works ne xt month.

If you have questions or com
ments about this column. Ecmail
me at [j heller @sielTa .nell and!
o r CompuServc (7:! 130.1 3521- I
will gladly share w hat I know
o r li nd a resource for you. On
packet. w hen you g.e t a chance.
d rop me a line a t [K B7NO@

N7NPB.#l\DNEVNV1.JSAl'K)A¥l
For now, 73 , Jack KB7NO. iii



Fig. 2. AD IH:~ modificationto the popular G5RV /IF dipole an
tenna tn permit contest weekend operation on 16() met('r,~,
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I
I

165 FT. COUNTERPOISE/RADIAl

Con lirlued on page 70

the grou nd. wh ic h woul d he
fun ctionally eq uivalent to put 
tin" yo ur tu-mcrcr dipole just< •
three fee l off the gro und ! Sue
ccssful l ou-me tc r ope ration .
therefore. gene ra lly in vo lves
using a vertically polarized an
te nna. hut unle s.. it uses a large
and lossy load ing coi l. it too will
he ex traord ina rily tall-I50 feet
o r boner:

"wanting to o pe rate some
160 -mete r co ntests and other
occasio nal gc t- togcthcrs. I de
cided 10 try some sim ple (a nd
easily re movab le ) modifications
to Illy own G5 RV , .. and a top
loaded "I " corulgurauon is what
I found the easiest to implement.
Additionally. it does a reasonab ly

•

COAX TO TRANSlMTCH ~
IN HAM SHACK ~

I

165 FT. COUNTERPQ!S(/RAOIAt

ESTIMATEDVERTICAl ,
RADlATIONP!.OT : GSRVHORtZONTAl

"<,~~_____ : DIPOlE ELEMENTS

/ -......... <, : 21---/ ',,~ ..~ ..~- "<,, . ,, : \
\ '~ I, ,, , ., ' .
"'- - : ------- .., - - - - - f--~" -------

ADAPTER' · - .. TRANSMISSION l l'lE
SHOI1TING / IlOWNlfAlJ

BOX

165' COUNTERPOISE
lAID OUT IN -S. 5HAP£ AND

HELD IN PlAC£ WITH ANCHClR
BLOCKS - SEE TEXT

bee n the venerable G5 RV di 
po le, a c lassic ante nna that o p
erates well from 1'0 throu g h 10
met ers in its normal configura
t io n. I' ve been using the G5RV
myself for a number o f years. all
the way up to six meters. and
have logged nearly 2.0c0contael s
with it o n the RS-12 satellite to

boor'
"On 160 meters. however. the

G5RV (being horizontal) genet
all y p roduce s ra the r poor re 
sults. s ince most o f us can' t gel
a dipo le style of an te nna up in
the ai r nearly high e no ugh to
obtain a good hon zontal Iauuch
angle at 160 me te rs- mo st o f
the signal ends up going straight
up! Even ut 40 feet up. a hori 
zontal d ipo le at top band (160
m ) is only ,OX wav-elength above

Fig . J. Details of the adapter shorting box and countcrpoisetra
dial hookup IUI·d at the base of A{)lB i G5RV dipole antenna to

permit him 10 temporarily unli: e the tIIltnma Ofl 160 melers as a
top-loaded vertical,

protection inside the shack it
sel f. In this case, ground the
conduit to the tower e nd o n ly.

Do n OI run a n)' unprotected
lines in the r:~n. Protec to rs
must he grounded to each other
and 10 the tower ground. Place
the protectors inside a weathe r
ized NEf\.tA (National Electrical
Manufactu rers Association) ap
proved box. such as a N EMA
3R or NEI\tA ..1X 11ake sure the
weat heriz ed box and in s id e
mount ing pl ate are prope rly
grounded (removing the paint
from the bo x' s o utside and in
s ide s ur faces at the gro u nd
point) and use the correct jo int
compounds 10 weatherize a ll
c o nnec tions. Stai nless ste el
hardware is a lso an opt io n, All
connection lugo; must be crimped,
soldered and weathe rized. Re
member. standard 60/40 solder
will no r ho ld up without protcc
lion when exposed 10 sun light
and ozone. If possible, try to use
96'1 t in and 4% silver solder: it

h a s. more st re ng th and will
handle high-surge currents, lle
ca use it's specifically a high

temperalure formulation. Usc a
short sectio n of strap or a husky
pigtail to bond between the inside
surface o f the ~E\IAbox and the

inside pr otector mounting panel
G ro und a lly condu its a t the

ground leve l. A ga in. usc the
proper joint compound prior 10

e ithe r a vertical run or an entry
into the building. Good mecharu
cal and e lectrica l connections
don't just happen-s-they're bad
on experience and planning.

Roger and ROil Block 's series
will re//lrn again next month
with mort' of II"IIat ,\10m never
told YO /l 011 how YO/l call best

protect yourself, and yOllr .I'W·

tion.from 111(' destructive effects
of li8"miflg. This ongoing series
in the "Ham To flam " column
this year is "must" reading for
everyone 11 -110 spends allY time
stretching conductors in the .~ky

(and in the ground} in pursuit
of that elusive rare one .

F r o m Tom Hart A lu n :
" O ne o f the mo re popular wire
antennas fo r the HF bands has

A "T" for top band

Ham shack location and
protection

e vent . and if a pro per si ng le
po int g round ing system is in
place. the voltage o n the shield
to the eq uipment will nOI exceed
10 iv

A basement is an ideal loc a
tion for a ham shack. It's close
to ground and generally has the
lowe st ind uctance run to the e x
terio r grou nding system, Be
cause it's below grade. magnetic
shielding may al so occur natu 
rally. Most basements. how ev er,
have concrete floors. and since
concrete is considered a cond uc

tor. the eq ui p ment mu st no t si t
direc tly o n the conc re te floor.
In Ihe e vent o f a stri ke. su rge
energy co u ld e nte r the shac k
and see k ou t a ground pa th
through the e q uip me nt a nd 10

t he flour. Insulate the eq uip
men t wit h a materialthat docs
not ab sorb water (a materia l
that won' t become hydroscopic
fro m water or even moisture in
the air). Po lypropylene is a good
choice for a fu ll-footpri nt sheet

insulator.
T he firs t floor o f a bui lding

is the next best location for your
ham shac k lo c atio n . Just rc
member that magnetic shielding
may he le ss, and the Induct ance
10 the ground syste m may he
higher (due to a longer ground
strap run ). If the to wer is located
verv close 10 the buildine. the. ,
recommended grounding stra p
t runninc from the exi t poi nt and,
do wn the building's o uts ide)
mav itself ind uctively pick up•
some e nergy from the tower.
T his is al so true fo r the coaxial
cables. cab ling for any tower
lights and rotor lines . The longer
the para llel run with respect to
the lo wer, the more ene rgy will
he coupled. Protect these line s
a t the lowe r base with an EM T
stee l c o nd u it. The co n d u i t
s ho u ld be g rou nded 10 th e
eq uipment ground end o nly, and
will act as a Faraday shie ld for
the cables in side it. If the tower
is somew hat farther from the
build ing. it wi llbe necessary to
provide protection at the lower,
fo r all li nes. as well as have



Number 64 on your Feedback card

Home-brewing, Italian Style!
A two-element phased beam for ARDF.

Francesco Lancellotta IK8VWA
via B. Corenz!o . 10

84129 Salerno
Italy

Packet:
[IKBVWA@ IKBSUT.lCAM .lTA.EUJ

E-mai l: [ik8vwa@hotmail .com)

I
'd like to share with you the an
ter ma I built to take part in the
"Town of Salerno, Italy" ARDF

cha llenge , my first experience in this
kind of amateur rad io act ivity. Thanks
to my homemade beam. I' ve reached
the fourth absolute place, 26 seconds

Photo it. The author. INIlIY fo r the RDF
cJwllell!<£': handie-talkie ill (IIII' hand, two

element phased hewn antell/III in the other.
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after third (not had, ch"). Bel ieve it or
nolothe total cost was about s ix do llars
(US ).

Assembly

First. cut five 50-cm sections from
the PVC tube. Take two sections and
insert them into the PVC "T' conncc
lor 10 form the support for the wire c lc 

rnent. Eithe r ceme nt the connect ions,
or just secure them with nut-and-holt
se ts whe n you attach the coax to the c l
eme nts . If you usc the latter method

the beam will he able 10 be "broken
down" 10 smalle r pieces for storage.
Construct the second support in the
same manner as the fi rst. Now, take the
last 50-cm piece of PVC and usc it as
the boom to connect the t\VO vert ica l
sections . Usc loc k screws at each con
nection to keep the vertical sections
properl y aligned.

At this poin t the beam is phys ically
ready. so let's assemble the e lectrica l
part. Cut four pieces of insulated cop
per wi re , eac h 40 ern long, and solde r
ring te rm inal s 10 one end of each piece
of wire . Depending on the wire used , it
ma y hel p to gently file the end of the
wi re , 10 a11O\',/ the solder to make bcucr

contact, and so the wire will iii properly
in the term inal.

Cut a 102-clll piece of 500 RG-58
coax ia l cable for use as a de lay line
(3/4 wave le ng th, multiplied hy 0.66,
which is the ve locity fact or of the
cable used ). Solder ano the r set of ring
terminals to the coax . Now put the

Parts List

Quantity Description

5 50-em sections of 16 mm
PVC tubing

2 PVC tees to fit tubing

6 nul-and-bo lt sets

2 lock screws

4 49-cm sections of 1.5
mm insulated copper
wire

8 ring terminals

102 em son RG58 coaxial cable

solder

cement (optional)L-_ _

Table I . parts list fur the two-element
I,/J(I.~(' (I 1'('(/111.
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This huge 472 page Third Edition includes
over 770 shortwave and amateur
communications receivers made from 1942
to 1997. Here is everything you need to
know as a radio collector or informed
receiver buyer. Entry information includes:
receiver type,date sold, photograph, size &
weight, features. reviews, specifications,
new & used values. variants, value rating
and availability. Ninety eighl worldwide
manulacturersare represented. 840 Photos.
Become an instant receiver expert!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Orders: 800431-3939
. Inlo: 614866-4267
• FAX: 614 866-2339
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~ .. NO TUNERS

~
",~ ••ff"~ NO RADIALS
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ASK AB OUT OUR NEW ISOTRON HiOCt

s:r1l BILAL COMPANY~

,
iii·~ 137 MANCHESTER DRIVE

F lOR ISSA~ T, C OLORAOO 801 , . .

~J (719 ) 687-0650 "
CIRCLE 42 ON REAOER SERVICE CARe

You 'll be happy with your new an
tenna, and I' ll be happy because I have
been able to share the "Ham Spi rit"
with you.

Any questions'! Please feel free to con
tact me at the address at the beginning of
this article. fa
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Fig. 1. Two-element phased beam f or ARDF. Caution: Keel' the [eedllne parallel to the
tie/a)' line by mounting it along the boom.

electrical wire pieces (the ones you COl

before) on the elements. securing them
with black electrical tape . Leave some
space between them so it's easier to
make the coax connections. Connec t
the delay line between the two ele
ments. Th is is a phased beam. with
electrical delay of 270 degrees he
tween clements, so make sure the con
nections to the delay line are not
crossed. These connections can be
made with short nut-and-bolt sets, or
can be attached to the longer screws
holding the PVC toge ther (if you
didn' t use cement on the vert ical sec
tions). Finally, connect the section of
cable that connects the handie-talkie
and the de lay line.

The antenna is ready, and you'll
have assembled an inexpensive. light,
flexible . portable, competitive beam.



Va Gotta Shop Around
Take your time. do your homework. and get the best deal!

Jim Pickett K5LAD
9828 North 151 st East Avenue

Owas s o OK 74055-4852

H
a.,'c you ever h~okcd at. a new
rig. or even a picture ot a new
rig. so long and hard that you

almost drooled on it? That's the way I
saw the ICO:\I IC-70tl. What a great
idea for a rig- a complete design: the
everything transceiver. I had been us
ing my trusty Kenwood TS- 130S.
w hich I loved. for many years . II was
everything I had needed ... howe ver ...

J used the 130 as my secondary rig at
home and while camping. and some
times fan it rnobilc-c-and it had served
me well . However. that little 706 did
have a general coverage receiver. and
it did cover six meters. and it did in
clude two meters. and it lI 'as all mode.
and it was so small. and .0.

J counted the money in my "squirrel
fund: " ami collected all the loose
change in the sofa cushions, plus I
looked in a ll the nooks and severa l
crannies to ga the r e nough money to
buy me a 706. A fter all. it had bee n
more than 15 years since I had bought
a new low-band rig . By the time I was
actually ready to make my pu rchase.
the IC-706 Mark II had come out and it
even looked better than the o riginal
706. I j ust had to have one .

I so ld my TS- 130S. bu t did not im 
media tel y jump in and call around to
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deal e rs to find the best deal on a 706
Mark II. I was anxious. 1 wanted to

make this purcha..e perfect. I would
take some time and check a ll the
a ngles. and give e very dea ler I could
find a chance to he my provider.

\Vhat I came to ca ll "The Great Ex
periment" i.. the process I used to fi nd
the best deal for purchasi ng ham
equipme nt. tho ugh it is. o f course.

equa lly applicable to any mu lti -item
purchase-c-cspccially by an orgnniza
tion or club. The final prices can a nd
wil l change . You should a lready be
aware that any dealer's quote ca n
change accordi ng to many factors. in
clud ing the number of units in stoc k.
proximity to the due date of a large in
vo ice. how hard the supplier is pushing
that dea ler to " move more of those
uni ts." as well as ot her reasons.

I was interested in the ICO M IC-706
Mark II. and some of rhe accessories
for the transce ive r. includ ing fi lters .
voice synthesizers . and mounting
brackets. I also wanted to incl ude a
couple of accessories for my ICO M
IC-2340 dua lbander. The request for
quote was for a to ta l of nine ite ms. in
clud ing the free ..cpuration cable being
offered for the transce iver.

In early November. I contacted scv
cral dealers to get an idea of the goi ng
genera l di scounts and prices. From my
ini tial requests. some dealers quoted a
good price on the transceiver. but some
prices weren ' t so attractive for the ac
cessories: some bids fur the acccsso
ries were good. but not so good on the
transcei ver. However. I now knew the
prices at wh ich dealers we re wi lling to
se ll the various items. ( took the lowest
price of the transce iver quotes a nd the
lowest prices on the accessories quo tes
and put together a combi nation of the
two. I added 520 for shipping and
came up with my target fig ure.

My next step was to make up a list o f
ham dea lers around the country. using
advertisements in QST. CQ. Amateur
Radio Trader, a nd 73. I got some from
the Internet sites of various ham ho me
pages and some came fro m the (COM
home page which listed their dealers (a
few companies d id not advertise any
connection with ICO~I equipment so I
d idn 't incl ude them). If a ny dealers of
ICO:\1 products arc not included in
this list. I apologize- howeve r. it may
reflect the ir failu re to advertise in the
best-known ham magazines.

Here I must stop a nd prov ide one ex
tra piece of information about myse lf.



From 1970 to 198 1. I owned Derrick
Electronics . a ham radio store in Bro
ken Arrow. Oklahoma. I reali ze . per
haps be tter than most hams, what 's
involved in a ham rad io dea le rship-it
is neither the easiest nor the most lu
crative busi ness to operate. Most ham
store owners are in business because
they love the hobby and they wa nt to
he lp thei r fellow hams. Somewhere in
that process. they hope they a rc able to
make enough to reed the ir famili es and
operate some really nice equipment at
their QTH (sometimes in that order) .
The markup on ham equipment is
much less than on many othe r items
which are sold through reta il stores.
Ham equipment certa inly docs not al
low the pro fi t margins common for
items such as appliances, clothi ng. and
furniture. When you see advertise
ments in the newspaper for sa le prices
offering as much as "SO'K off." you
know the markup has been enough to
allow these deep discounts and still al
low the merchant to gle an at least a
small profit from the sa le. Ham equip
ment dea le rs are not a llowed these
high markups. The ir profi t rnargm IS

slim.

From expe rience, I had an idea wha t
the dea lers we re paying for the mer
chandise I was requesting- hut I had
no intention of trying to ge t the items
at cost. The dea ler needs to mak e a
profit to stay in business. I did know,
however. the minimum prices being
offered by various dealers. I just wanted
In gather all of those prices together
under one dealer 's offer.

rcreated a leuer detai ling the items I
\·vanted to purchase and the fac t tha t r
was searching for a dealer who could
provide me a good price on both the
transceiver and the accessories. The
letter was sent out to a ll o f the dealers
on the list. I let them know that all the
letters left my post office on the same
day. so they knew they were playing
on a leve l playing field .

The letter gave all the dealers two
weeks. which I thought would be a
sufficient amount of time to respond.
before I would make my dec ision . I of
fered to pay by check , credit card. or
ce rtified check. because I real ize that
the dea ler who accepts plastic must
pay extra for using that privilege.) also
sueeested that if a dea ler though t he--
had a part icular reason why I should

huy from him, because of something
ex tra he offered. to let me know. Re
turn quotes could be made via E-mail
or snail mail ami I listed addresses for
both .

One dea ler offered me additiona l in
formation, including the telephone
number of the service departme nt, on
how I could call ICO~t directly to get
the se rvice man ual, and ) apprec iated
thaI. Actually. when I ca lled ICOM.
thei r price was considerably higher
than many of the dea lers had quoted
for the manual. I suspect that man y
service man ua ls do not have a posted
retail price. and a dealer is free to price
them according to what the tra ffic will
hem.

When the responses began to arri ve.
I placed a numher and date on eac h
and ente red the information into a
spreadsheet (Fig. 1). The spreadsheet
a lso listed the- name of the quotcr and
the ir E-mail address. if provided. I noted
on the spreadsheet whether an item
was quoted as back-ordered. used. or
discont inued and/or unavailab le from
that dea ler.

Most quotes showed a breakdown on
an item-by-item basis. However. a few

Fig , 1. 5(//1I1,le spreadsheet,

le-70G
FL-223 MB-G2 MB·63

UT·86
UT-1 02

UT·SS
UT-6 6

Dealer Tone DTMF Shipping TOTALMKII
Filter Bra cket B racket Synthesizer Synthes izer

Xcvr Squelch Decoder

1 1249.00 79 .00 20.00 14 .00 63.00 55.00 49.00 59.00 14.55 1602.55 I
, 2 1270.00 70.00 17.00 12 .00 46.00 50 00 50 00 55.00 20.00 1590.00 I

3 1269.95 99 .95 25 .95 18.95 69.95 74.95 69.95 83.95 1713.60 I
4 1279.95 79.95 22.95 16.95 64.95 64 .95 59.95 nta 1589.65 I

I 5 1269.95 99.95 25.95 18.95 69.95 74.95 69 .95 83.95 171 3.60

I 6 1279.95 69.95' 16.95 11.95 45 .95 48.95 45 95 54 .95 20.00 1594 60 I
I 7 1299.00 80.00 25.00 18.00 69 .00 60.00 56.00' 60.00 1640.00 I

8 1149.95 82.95 19.95 13.95 54.95 58.95 54 .953 63.95 1499.60 I

I 9 1279.95' 84.95 25 .00 18.00 69 .00 74.00 69 .00' 74.70' 20.00 1714.60 I
I 10 1249.00 70 .25 17.05 12.30 49.35 49.35 Discont. Dtscoru. 1482.30' I
I 11 1245.00 67.50 20.00 14.00 60.00 49.00 45.00 53.50 32.50 1586.50 I
I 12 1189.95 75 .00 22 .00 15.00 55.50 55.50 65.W 65.W 1592.955 :

13 ye' y" y" ye, ye, yea yes yes ye, 158900' I
I 14 1239.95 89.95 20.00 14.95 64.95 64 .95 nta nta 29 00 1523.75' 1

I list Price t 599.oo t05.00 25.95 t 8.95 69 .00 74.00 69 .95 83.95 2045.80 I
All prices in dollars. Key: 'Back-ordered. ' u see . 31·2 weeks. "Not all items, service manual $35 . ' Special order. "Service manual $50. l lncluding
service manual. "service manual in stock but no price quoted .

• •
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dealers offered a package price for a ll
item.... Caution: Be sure that when a
total price is li...ted. that a// items re
qlle.Ht'd lire included. Severa l of my
quotes looked really good at fi rst. hut
on closer e xaminatio n I di sco vered an
item or two had been o mi tted . I do not
be lieve this was inte ntio na l and in a
few cases the particul ar item was le ft
off because that item was no long
available to the dealer. A couple of
dea lers included the cost of the service
manual as a part of the whole. rather
than pric ing it separately, as I sug
gested . T his ske wed the total so ( en
tered a notation 10 tha t effect o n the
spreadsheet. Just he sure. when you
arc comparing fi na l prices. that alt
items requested arc lis ted. Numbers -J.
10. ami I-J on the spreadsheet were ex
amples of ho w the q uote was incom
plete. Number 7 was quoting one
accessory item as " used" hut did make
,I note of it. Their price o n that used
item was higher than the " new" pri ce
from another company,

It was interesting to note that some
quotes. whether by E- mail or by rcgu
lar ma il. made a good first impression
. . . and some did nor. Some were care
full y and neat ly submitted o n a "Q uote
Sheet" form. some on a com puter-gen
erated printou t. some carefully typed .
some in easy -to-read E-mail. hut a
couple we re just hand-scribbled. I got
the definite feeling from some that the
quoter was saying to rue. "Here ...
take it or leave it!" Others made me
wish thei r proposal was better because
I would like to do business with them-
and probably will. in the future.

E\'Cn though I speci fically placed a
closing date in the letter sent to each
dea ler. a nd it gave them all nearly two
wee ks. I rece ived 0 11C quote Oil the day
a fter the closi ng date . That letter had
been postmarked on ly two days pr ior.
Q uite a few dea lers who received the
lette r made no atte mpt to provide a
quote . Maybe they did not se ll ICO M.
maybe they di d not have <lny o f the re 
quested items in stoc k. maybe they
thought they' could not match my tar
get price . or maybe they were offended
by my method of obtai ni ng a quote .
hut I be lie ve I d id get a good repre sen
tat ive sample of the 46 dea lers queried.
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Several com panies ha ve sites opera t
ing under the same name . located in
different areas of the United States. I
sent letters to all of the si tes. even
though (hey appeared to be parts of the
sa me com pany. I di scove red that some
of these groups quote exactly the sa me
price s for eac h piece . as though they
accessed a central price data base. Other
stores. sha ring the same name. we re or
ganized more casually; it seemed a s
tho ug h they we re simply linked to
ge ther 10 a llow quantity buyi ng . and
the stores were o perated indepen
deruly. I got quite a variation in prices
from this group. although they we re
typically very co mpetitive and in ter
es ted in help ing me find a good deal.

The q uote I chose from dea ler num
her 8 simply blew all the others away
and had I not do ne "The G reat Experi
ment: ' I m ig ht ne ver have found that
co mpany-I hadn't previously bought
from them. Afte r te ntat ively deci d ing
on that particular dealer 's o ffer. I ca lled
them on the phone to make sure their
quote was j us t as I had requested:
"New equipment. in the box . no demo.
w ith fu ll warranty: ' The man o n the
phone was helpful and pleasant and
gave me additional assurance that I
had made the correct choice in dealers.
Their quote had come via Ecmai l and
listed the quotcrs name. which L ap
prcciatcd. The person who hall pro
vided m y q uote from th is dealership
was not there at the time I ca lled . hUI
the man I spoke with had no problem
making the sa le from the information I
had received .

The dealer I chose had offered me
two prices. either using a credi t card or
payi ng by money order. but to ld me a
cred it card would he q uicker. My call
to the dealer was on a Friday. and my
new IC-706 Mark II, com plete w ith
accessories. arrived on the following
Tuesday. A couple o f accessories we re
back-ordered hut the seller noted that
they would pay fo r shippi ng whe n
those item s arrived .

I have deliberately chose n nut to
name the dealers who participated in
this experi ment. As previously noted. a
dealer may offer an entire ly d iffere nt
bid at dates separated by months or
eve n weeks . I auc mptcd to make my

target price a fair fig ure. based upon
sa mple proposals rece ived prior to the
beginning o f the experiment. and also
upon my experie nce as a ham dealer. I
be lie ve dealers shou ld. a lways han: a
chance to make a profit. or they cannot
stay in business. As a mailer o f fact. of
the -J6 le tters sent o ut. I got IWO hack
unclaimed. and I assume that it was
because two of these deale rs arc no
longer in business .

O ne note of inte rest carne when the
package arrived . :\1 )' invoice shoeved
that a coupon for $ 100 off had bee n
used. I knew (CO~1 W<lS offering a
coupon for $ 100 off on the older IC
706s but I was unaware of anv such
deul on the Mark II. The dealer had
used a SI00 coupon to make my quote
attract ive e no ugh that I would make
my purc hase from them-e-and I had

the rad io in hand . Severa l days later.
while scanning K'O 'M 's Web page . I

discovered that. begi nning o n Decem
ber 5 , d uring the time that dealers were

read ing my letter and preparing the ir
quotes. (CO M had started offering an
instant SI()()·oIT coupon on the Mark
II. All dealers I co ntacted had the same
opportunity to usc thi s co upo n to make
my quote bcucr. but o nly one. to my
knowledge . had used it. Maybe the
o ther dea lers were unaware of the pro

mo tion since it had j us t begun. hut he
cause my dea ler hall checked either the
mail or the IC O f\1 Web pages. it al
lo wed them to offer me the best deal.
Thei r ancmion to business made the
difference.

A close look at the spreadsheet
sho ws the wide vari ation between
pri ces on the accessories q uoted. For
ins tance. the M B-62 mobile bracket .
which lists for $25.95. drew variatio ns
in pri ce fro m $ 16.95 to the fu ll list
pr ice . A lso. the UT·I 02 voicc synthe
sizer for the 706. which listed at
574.00. brought q uotes from $74.95 to
$-1.8.95. Perhaps the source from which
I got the list prices had incorrect ly
she wn thi s item at S7-J.()() when it was
actually S7-J.95. I would hate to think a
dea ler q uoted me a highe r-than-li st
price. One reason for the extra-attrac
t ive pric es o n the UT-55 and UT-66
fo r the IC -2340 may he that they
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CIRCLE 141 O N READER SERVIC E CARD

were being closed out as an older
product, altho ugh not all quotes would
suggest that.

This experiment proved to me that it
was worth the extra effort to shop
around. Do the dealers like this? I be
lieve they do-it probably gives them
a better opportunity to compete against
other dealers . Rememher, the target
figure must be realistic: The dealer
must make a profit.

I'm gratefu l to all the dealers who
participated in my "Great Experi
ment." My only suggestion to a dealer
would be to look over the quote you 're
sending to a customer and ask your
self: Does it look like you really want
to gain that person as a customer? Is it
signed, or does it at least have an ac
tual person's name listed, so your cus
tomer can call back and talk to the
quote provider? If you have an E-mail
address or a site URL. did you provide
it? Look at the correspondence you
send out to others- what is your im
pression of your company, judging
by what your customers see '! How do
others see you?

Not all of the larger dealers have the
best prices or service , Many smaller
dealers are willing to make you a good
deal and provide you with good ser
vice-and they deserve your business,
but you have to give them a chance.
Perhaps thei r not having toll- free
numbers means they don 't need to
make quite as much profit from sales
in order to pay their phone bills ,

If your curiosity is just too great and
you want to know who my actual pro
vider was, drop me ao Bcmail at
[jpk5Iad@higfoot.coml. You'll need to
do your own "Great Experiment" to
find out the identities of all the other
dealers , both those who responded and
those who did not.

By the way, I really do like my new
IC-706 Mark II. Yes, it was all worth it.
As an aside, as I was finishing up on
this article, the UPS driver rang the
doorbell and left me a postage-paid
package with the three back-ordered
items: the 706 Mark II Service
Manual, the UT·55 DTMF encoder/de
coder and the MB-63, which is the
mounting bracket for the 706 control
head. !ill



PILL BOTTlE

T homas Han AD I B
54 Hcrmainc Avenue
Ded ham !\IA 02026

If yo u ' re m issing an y pa sl
co lumns, c ha nces arc yuu"H he
able to find tbcm lit 73's " Ham
To Ham " co lumn horn e page
(with spec ial thank s to Mark

Bohn hoff WB 9 UOM J. on the
\Vorl d Wide Web , at [hll p :/I
www.rrcta.cu m/ hth ].

No te : T he ideas and sugges
tions conrn butcd to this column

by its readers have notnccessar
ily bee n tested by the column's
moderat or nor by the staff of 7J
Mag azine, and thu s no g uaran
te e o f o perationa l succes s is
implied . A lways use yo ur own

best j udgme nt before modifying
any elec tronic i te m fro m the
original equipment manufacturer's

speciflcations.Xo responsibility
is implied by the mod erator or
73 stagazine for a ny eq uipme nt
damage o r malfunction resulting

from in fo rmation supp lied in
th is co lumn.

P le ase send a ny idea s )'OU

wou ld like to see includ ed in
73 MaXtl:: ille ' s " Ham To Ham"

Continued on page 71

Boh Boehm :\HEXF
682 1 Lc Conte Avenue
Cinci nnati O H 45230-2935

Harold L Proppc Jr. K6QVD
131'5 Sky line Dri ve
Laguna Beach CA 9265 1

a n unknown plastic as a permo
nent outdoor allfellll(/ insulator.
set one outside , exposed (0 the

sun fo r a while , and see how
much it saffected, For indoor or
attic antenl/as , UV susceptibility
isn't a concern ,

Murphy's Corollary: The Iar
the st d ista nc e bet ween two

poi nts is usually the shortcut.
Many thanks, as a lways. to

th is month's very much appre
c iated supporters. incl uding:

Roger Block. Pre sident
Potyl'haser Co rporat ion
~~25 Park Place
P.O . Bo x 9000
Mi nden XV 89423-9000

From lI a r old Proppe Jr.
1\:6Q \,I): "No w that I' m a se
nior citizen. I ' vc disco vered the
' ud vnn tage' ('.1) o f having 10 1" o f
em pty plastic prescription pi ll
bettle s to dispose of! In addition
to stori ng sma ll pan s, they have
other uses in and around the ham
shack. If you need a quick co il
fo rm o r a lig h twe ig ht di po le
antenna insulator (Figo o~ J , a pi ll
bo u le wi ll o fte n he just the
ticke t. T hey ' re a lso useful as
sma ll containers for ho ldin g tiny
ci rcuits (fo r inrcrfucing one gad
gel 10 another ] or perhaps en 
c losing a switch or jack for th is

and that purpose ,. , and because
they come in many varie d sizes
keeping a stoc k of them 0 11 hand
will usu a lly prod uce the one

that's J US! right for the project
in mind : '

,\foda a (Or slIore: II i easv 10

test 1I 1,i11 battle 's RF insulating
qualities if there's any question
of its proprietvfor use as a coil
form or insulator as Harold .WK
gesied, J I/ H place it ill a micro
1I'(l\ 'e 01'01 f or 60 seconds ur so .
(Ih"'8 with a }II/all ,r.: la.H of IHl 

ter 10 act us a knownload, lind
see if the pill boule grts hOI to

the ((Il/c1I .1fit doesn't, you know
tha' its RF trWHparellf . Ultra·
\'iulel lighl can al.m disimegrwe
lIIaily 1,laJtin , .w before !Ising

From noh Boeh m 1\"lU:XF:
"Alter strugg ling to remo ve the
tiny GI\IA-sly le fuse mo unted
o n the printed ci rcuit board o f

my Ke nwood TS· 50 afte r it
opened. I decided to make my
li fe a litt le h it e asier the ne xt
time that fuse might give out. I
ci nched a small ny lon cable lie
around the ne w fu se ' s body.
lea vi ng e nough ' tai l o n the
cable tic fo r me to easily grab
it. before replacing the fuse in
ih cli ps. T he cable tie ' s ' tail"
w ill m ak e t he c hore m uc h
easier. if and when the tiny fuse
needs replacement in the fu ture.
Ofcourse you can adapt the idea
to any ..mall cartridge-s tyle fuse
in am ' hard -to -reach location .•• •

Not quite what the doctor
ordered

Fuse taleneither can I, so the counter
poise/radial wires end up mak
ing some thing like a large ' S'
shape on the ground-but the
wire is still OUI there. To help
keep the co unte rpo ise/ rad ia l
wires in place . I' ve made up sev
eral six-inch lengths of wooden
two-by-four section ' anchors:
eac h with spring-ac tion wooden
clothespins glued and nailed 10
the two-by-fours. I place one of
these ' anchors' at each bend in
the counterpoise/radial run 10
keep the wire from being blown
or kicked around while it's OUI
and in place.

"That's basically it _.. I' ve
found that the GjRV. configured
as I've descri bed. and opera ted
via a rransmatch in my shack.
will gi n ' me a usab le bandwidth

comparable 10 what I' m able to
achieve wit h the -stoc k' G5RV
ante nna on 80 mctcrs-c-ncr had !
T he estimated vertical radiation
pattern is reasonable a s we ll.

and Fi~ o 2 gives vou an idea o f•
wh at you might e xpect if you
deci d e to dup lic at e the id ea .
Again, my original goal was to he

able to operate on 160 meters.
with a usable signa l. primarily

for COil te sts and other shon-d u
ration work, withoutthe need 10

erect a dedicated top hand radia
to r, By using thi s technique, and

the inform ation shown in the
ARRL Antcnna Handbook and
publi shed by ON4UN, r ended
up wit h a satisfying compromise

antenna with very litt le effo rt o r
c-ash outlay, G ive it a try at your
o wn station."

COAXIAl
DOWNlEAD

HAM To HAM
continued frum page 63

re spectab le job for a 'compro
mi se" top hand skyhook! What

fo llows is what I' ve foun d 10
work nicel y at my QTH and it
should be adaptable to others.

" By the way. an ea rlier ver
sion o f this idea was described
in CQ J!(Iga::ille some years
hack. hut th is latest configura
tion seems to gi vc bcucr rcs uns
(a t least subjective ly} at a "ery
small add itional cost in ter ms o f
se tup time a nd materials, Rc
membe r. th is is a te mporary.
stow it-away -when-you' re -not
using-it mod ification , The mai n

addition is the Adapter S norting
Bo x shown in Fig, I. I (~ nom

ing more than a way ofconnect
in g the s h ie ld a nd cen ter
cond uc tors o f the coax ia l
downlead from the G5 RV dipo le
to g e ther- short in g them to 
ge ther. if you like . This turns the
ccntc rtcd G5 RV d ipole into a
top-loaded or 'T type o f vcni
ca l radiator, Next. two counter
poise wires (or rad ial wire s) .

cucb 165 teetlong. an: added 10

the base (adapte r hox ) conncc
to r that event ually connects to

my transmatch {antenna match
ing unin hack in the shack. The
two 165 · foo l countcrpoisc/ ra

d ial wires nrc wo und up onto a
section o f ca rdboard tubing. and
unwound und luid OUI o n the
ground wh en I wa nt 10 con fle --
u rc my G5 RV fur to p ha nd .
Most o f us c an' t unw ind 165

feet o f wire in a straight run, and

I
Fig , 3, II/door wire (Iipole luillg a discard",C,'1pC:C;;/"1cIxCm=/~e-a-,-,c."-e-,-·e-"-Ie-'
inslllator,
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Amateur Radio Via Satellites
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Local AMSAT nets

While the shortwave AMSAT
nets can he very in formative ,
co nd itio ns on the lo w bands
can he e rratic. Various gro ups
aro und the country have taken
the in itiative 10 sponsor local
VHF and UHr AMSAT nets to
get the word out. Some satellite
operators have very li mited low
band equipment or. due to 110 

code licenses. none at a ll. A
listi ng of some cu rrent local nets
is shown in Table 2. Check the
list for a local ne t near you. A
few g roups even ha ve Web sites
ad verti sing thei r nets and local
projects. The ColoradoAMSAT
Net page call be found at URL
[h 11 p:/Iww\'o/.idcom In .com/per~
so nal/n0 vse/]. The Southeast

Continued on page 74

related discussions: KEPS - Ihe
latest Kcplcrian element sets for
satellite trac king; and SAR EX
a forum for the Shuttle Amateur
Radio Experiment.

With an info rm a tio n-laden
web site and extensive news and
data di stributio n se rvices, why
hother with AMSAT radio nets?
T he answer is simple. Radio is
our ho bby and radio nets can be
a live , fully interactive method
10 not only relay information but
also to d iscus s amateur-satellite
topics directly with others, using
radios .

NET
DAY TIME

FREQU ENCY
DESIGNATION (MHZ)

AMSAT
Sunday

1900
14.282

International UTC

AMSAT
Sunday

1900
21.280 (inactive)

International UTC

AMSAT
Sunday

2300
18.155 (inactive)

International UTC

AMSAT-NA
Tuesday

2100 3.840
East Coast local

AMSAT-NA
Tuesday

2100 3.840
Mid-America local

AMSAT-NA
Tuesday

2000 3.840
West Coast local

Table I. tntemationat and regional HF AMSAT lief.\' .

would he tasked with collecting
and distilli ng bullet! ns for trans
mission and disc ussion on Sun
day after noon . For the Tuesda y
night East Coast net. the respon
sib le !\CS would collect current
satelli te news and bulletins from
the Su nday 20 -m ete r net and
other sources. During his net he
wo uld read the materia l, lake
check-ins and answer question s.
The Mid-America NCS took
notes from the East Coast ne t to
add to his own information a nd
observations. The process con
tinued for the West Coast. While
the system worked. some details
were lo st from S unday throu gh
late Tuesday.

C urre nt nets rely heavily o n
th e Int e rne t- based A!v1SAT
News Service (A NS j. Various
A MSAT vo luntee rs o ver th e
ye ars . inc lud in g \VA 2LQQ,
WD0HH U. WT(1N. and now
N:K0 DJ, ha ve accepted the duty
of putting to gether pertine nt
news items every week . AMSAT
officers like W3XO and KB ISF
have stepped in on occasion dur
ing times of illness or sc hedule
co nnt crs to provide the service.
You can subscribe to ANS bul 
leri ns by se ndi ng E- mail !O

[H stsc rv rsi arn sat .org ]. Simp ly
ask to subscribe 10 ANS in the
body of the message. The sys
tem is no t a uto mated . so mes
sage format is 110t critica l. Other
subscriptio n serv ices include
M ISAT-BB-a fonun of hamsat-

legitimate ideas in a timely man
ner. but please send any specific
qu estions. on any particu lar tip,
to the o riginator o f the idea. no t
to thi s column' s mode rator no r
lO 73 Magazine. &!I

Per many years. the short 
w:lveAMSA r nets were the pn
mary source of up-to-the-minute
ha msar info rmation. Tab le I
(fro m [hup:/lww w.amsat.org] )
shows the current int ernational
and regional A~ISAT nets. The
intern at ional nets were sched
uled for Sunday afte rnoon for
optimum propagation a nd uni
versal acceptance. The wee kday
nets were sched uled for Tuesday
evening, since Wednesday (lITC)
used to be the offi cial recharge
or experimen ter day for t he
hamsats ofthe 1970s. Whi le the
satel lites took a day off, opera-.
tors got together for the late st
ope rating sched ules and news .
Those nets shown as inac tive
wi ll be reinstated as the suns pot
cycle improves.

During the early ye ars, with
o ut global com puter ne two rk
ing. the net co ntrol stat ion (NCS )
for the 20-meter international net

AMSAT and nets

lites, not computers. cool graphics.
and digital desktop technology.
The Internet and the World Wide
Web are only a tool or a means
to an e nd. Your line of commu
nication to the Web is as tenu
ou s as the twisted pair of phon e
lines or slender fiber op tic s that
make the connection possible .
As lon g as all the puzzle pieces
work, it' s wonderful. Whcn yo ur
Internet service pro vider (IS P)
goes down , o r something e lse
ha ppens, it's a mess ,

On Tuesday, January 6, 1998,
the Houston AMSAT Net eel
cbratcd its 200th airing via geo
stationary commercial satel l i te .
To mark the eve nt . severa l
g uests were invited to take pa rt
v ia pho ne pa tc h . in cluding
AMSAT President Bill Tynan
W3XO. Executi ve Vice Presi
dent Keith Baker KRISE Vice
Pres ident for Man ned Space
Operationshunk Hauer KA3HDO.
Vice President of Engineering
Stan Wood WA4NFY, and Space
craft Integration Manager Lou
McFadin W5DID.

In add itio n to th e sate ll ite
feed. the net was available via
VHF and UHF FM repeaters in
many part s of Nort~ America,
loca l am a te ur tele v is ion in
Hou sto n. li ve audio o n the
Internet, and tater retransmi s
sion fro m WA0 RCR o n 160
meters.

The amateur sa tellite program
and associated radio nets easily
predate persona l computers and
the relative case of global com
mun ic atio n we now ta ke fo r
granted . Today we can q uickly
locate information about t umsats
and related topics via the Internet.
A g re at pl ace to start is the
AM SAT North America Web
page at the UR L (U niversal Re
source Locator ) [hlt p:l/w ww.
amsat.orgj . But when you get
there, the message conveyed by
the site is about radio and satel-

HAM To HAM
conttnued jrom page 70

Andy MacAllis ter WSACM
14714 Knights Way Drive
Houston TX 77083

Are radio nets dead?

column to Dave Mi ller NZ9E at
the address at top. We will m ake
every attempt to respond to all



That's not j ust good advice.
It's the title o f a book by John
Zondto, published by Universal
Radio, Inc Here's your nontech
nica l in trodu cti o n to hearing
r norc AM , FM and TV stations.
Topics include propagati on, sea
sonal co nditions, antennas and
lois more o n ho w to hear all 50
states (1Il A r-.t all in an easy, con
versational stvtc. Get a COl)\' o f• •
this 90-page second edition for
$5 .95 from Uni versal Radi o ,
Inc" 683 0 Americana Pkwy.
Reynold sburg OH 43068-4 1U .
Call toll-free to order (8(XJ) 43 1
3939 (orde r #OOllJ, ISB N 1
882 123-45 -X), or (614 ) ghh
4267 for more information.

Better Late Than Never

Contact East's new 1998 General Cata log was avail able in
January but with o ur lead time fo r unnounccrncn ts " . we ll. a ny
wa y, it 's a terrific co lor catalog c hock-full of anything you mig ht
need for testing , repairing, o r assem bf ng e lectronic equipment-c.
and they offer same-day sh ipp ing: ne xt-day delivery anywhere
in the US! That's right-and there must be some thing in these
nearly-300 rages that yo u can' t live witho ut. If yo u haven ' t al 
ready got your free copy, call (978 ) 682-20()(): FAX (978 ) 688
7829: o r req uest on-line at rwww.co ntacleasl.co l1l j.

.... .-.we,""

Discover DXing!

Air of Distinction
MFJ' s new Deluxe Headset Microphone lets yo u cruise around

look ing very cool, in a tec h kind of way. It' s super-lightweight.
com fortable, durable. and has superb transmit and recei ve au
dio. Wheth er yo u' re slipping through an airport. sliding through
traffic, o r slobbing on your so fa, thi s headset let s yo u carry O il a
private QSO while doing o ther things. The mike can pick up
yo ur voice whether you ' re hollering or whisper! ng: the e arpho ne
gives such great tonal qualit y that eve n di stant statio ns wi ll come
in loud and d eal'.

A small PIT sw itch can he attac hed to your shirt o r pants
pocket. yo ur lapel. nr inside (don' t ask ) your shirt-c-itmcusu res
only one-half-inch by one inch, and it's so durabl e eve n the most
dedi cated rag-chewe r can' t wear it out.

Recei ve impedance is IsDn with a sound pressure le vel o f
108 dB . Maximum input po wer is 30 m\\' and freq ue ncy range
is 100 Hz to 5 kHz. The transmitting mi crophone is condenser
type, with low im pedance and -42 dB V/Pu sensitivity. Frequency
range is 20 HL to 16 kHz.

The MfJ -2881 works with rCOM, Yacsu. Standard, AD!. Ra
d io Shack, and ot her compatible hand-he ld tran sceivers, T he
MFJ-288K works with Kenwood and com patible hand -held ra
d ios. Either model is only $24.95, and o f course it's covered by
MFrs famous Nu Ma ner Wha/ I M o ne-year limited warranty.

To order. or for info rmation about your nearest dea ler, ca ll
(800 )647-18(XJ: FAX (60 I )323-655 1: E-mail [mlj @mtjenterp rises.
com ]: or check out dealer and ordering in formatio n 0 11 the Weh:
[h tlp://ww w.mfjentcrprtscs.com].

.~~~
kwyo

Found In Space:
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NEW PRODUCTS

Turn Your PC into a Scanner
Sony's got a new radio scanner, the ICF

SC IPc. that gives co ntrolled access to the
ai rw aves with the click of a mouse. Opera
tion is easy- the searching options are right
there in front of you . as icon s o n your COIll

purer screen , You can tailor searches and ere
ate custo m fi les: a su pplied CD-ROt\t list s
more {ha n 3 ,000,000 records of FCC- li
censed radi o freq uencies in the US, includ
in g pu bl ic safel y, marin e fre q ue ncies .
a viation , and more.

Check at your electronics. hobby and spe
cluny stores for the ICF~SCI PC : the pack 
a ge inc lude s the scan ne r, CD -ROM ,
interface cable. and iruc rfucc software, with
a sugges ted retai l price of $429. 95. QUl'S
tions? Call (SOO) 221-S0 NY (7669) .

-----'

Tokyo Hi-Mound Ava ilable Again

Mil estone Technologi es announces that the Hi-Mo und range
of Morse keys, padd les, and h ugs is hack- though it was for
merly priced out of the US market by the va lue of the Japanese
yen. recent currency s!abiIlzatlon has made import possibl e again .
The line incl udes a complete range of ke ying equ ipment. from
the simple and ine xpensi ve to the " work of art ," all at prices
comparnhlc to or better than o ther prod ucts available in the US.
and they ' re all uvailnhlc from Mile stone Technologies, 3140 S.
Peoria SI.. Uni t K-1 5h, Aurora CO 800 14-3155. For more infor
ma tion, cal l (JIB) 752 <1 382 o r vis it the w eb si te at [hUp://
www.mtcchnologlcs.com }.

The Radio Ali/a Im /' \ Swelli,,>Handbook , by Marti n Davido ff
K2UBC, fro m the ARRL which avers tha t it is the most com
prehensive hook ever writt en o n am ateur rad io sate llites, and
that it wiII become the new standard for harm who want to expe
rie nce the thri II of contac ting other sunions via an o rbi ting space
craft. We suspect they're rig ht because the author als o wrote
the League ' s previou s satelli te hook, 1984 ' s The Satellite
Evnernnenter 's Handbook. the prefe rred reference work for mo re
than 10 years.

The 372-pagc Satellite Ham/hook covers all aspects of the ama
te ur satelli te program, includ ing track ing . station equ ipment and
antennas, operating tips and techniq ues, and much more . There' s
a history of all the amateur spacecra ft beginning wi th OSCAR I
in 19h I , and derails of software and Internet sites of in teres t 10
keep you up-to-dat e , To o rder. send $ 22 plus $5 for shipping
and handli ng (to US addresses) to: A RRL, 225 Main Stree t.
Newington CT On 111 -1 494 : or call to ll-free (888) 277-5289; or
sho p via the Internet at Ih ttp ://www/arrLo rg/ ].
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CIRCLE 248 ON READER SERVICE CARD

Visa. MasterCard. American Express, and Drscover'Novus accepted .
COD S5 (Cash or Money Order only) SIH. sa USA; $11 Canada; $1 6 Foreign

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

1 FAX (B O O I 706.6789

VISIT OUR WEBSITE AT WWW.TUBESANDMORE.COM

CIRCLE 297 ON READER SERVICE CARD

$59.00
20.00
15.00
10.00

The ToneLoggerT.

D TMF Decoder Display Board with A SCfI Serial Output decodes all
16 DTMF digits and features a large 8-digit LED display, an
amplified audio output, jumper selectable Normal and High-speed
decoding, and an ASCII seria l output at 9600 baud . The 56
character memory is viewed, wimouuoss of data. by scrolling either
left or right. Although a computer is not required, the serial ASCII
output allows for automatic logging of decoded number groups.
Logging software for both DOS and Windows environments is
included with each ToneLogger .... purchase. The NEW
ToneLogger.... is 2-1/4' x 6" and requires 9 VDC at a minimum of
150 ma current.

ToneLogger™ Assembled & Tested PCB
CAB·3 Audio & Computer Cables
PMK-1 Plastic Mounting Kit
PS-9 /2 9 VDC @ 200 rna AC Adaptor

$59.00
plus shipping

• • 310 Garfield St Suite 4
~ PO Box 2748

ELECTRON ics Eugene, Oregon 97402
III http ://www.motron.com
/veut DTMF Decoder .
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Michigan AM SAT Net page can

he found 31 [h ll p: /l ww w. Priorto thc anemprcdlauncf
ww net. c o m/-j s illy Ih / i n t ro . of Phase 3A in 19 80, a group o f
html] . T h e Ho u s ton A re a hams in Houston used to get to-
A \ IS AT Ne t Web page is a t getbc r o n two meters to discu ss

Ihtlp ://www.amsatne u:om j. th ei r e fforts 10 build antennas
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AREA DAY LOCAL FREQUENCY
TIM E (MHz)

1930
AR-LA-TX

Monday
(2000

146 .670
a CWA Net during

summer)

Boston
Area SPOT Friday 2 130 145.230

Ne1

Central CA
Sunday 2000 146 .940

(Fresno)

Central NY Monday 2000 146 .880

Central OH Sunday 2000 145 .490

Colorado Wednesday 2000
145 .160, 145.460 ,
147.225 , 224.980

Dallas!
Wednesday 1945 147.140

FI.Worth

Derry NH Friday 2000 146.850

145.330 , 224 .580,
Detroit MI Tuesday 2000 442 .800,

1282 .050

Harrisburg
Sunday 2000 145.210PA

Houston TX
Tuesday 2000 147.100

Area

Kansas Sunday 2000 145.1 90

Long Island
Tuesday 2000 147.075

NY

Portsmouth
Thursday 2000 146.805

NH

Saeo ME Sunday 2000 146.775

SW Ohio Tuesday 2000 145.110

Tucson AZ
Wednesday 1900 146.880

Area

Waltham
Thursday 2030 146.640

MA

I Washington
Sunday 21 00 146.835DC Area

~

Table 1. Lncal \ 'IIFIUIIF AMSAT lieU.

Phnto A . The author. \V5AC.\I . I/{III(II('_~ Ilet control and bulletins
for the H OIW OII AMSAT Net ,

rcuc hcd w ith the WQ)KIE Net 

work in O kla ho ma . M ike

Reynolds ' WOKIE o ilers incx
pen-a ve sale IIi tc up link service
to a nu mber o f g ro ups Involved
w ith ham and short wave listener
<SWLj acti viti es. For we ll o ver

a year. the Houston A~1SAT Net

has been live o n th e Ku-bnnd

satc lfite S BS-6. tran spond er

13h. aud io subcarric r o,:! ~t11 1..

SBS·(l b located at 74 degrees
west. j ust nex t to G.11.llI, y 6. T he

li me o f the n CI has mo ved to ~

p .m , Central time. and is now o n

Tuesday nights . an hour before
the re g ion a l. SO- me te r. M id

America A~1 SAr Nel , The Hous

to n group has had several net

co ntrol stat io ns over the years.

With plenty of help from others.
I have been thc primal)' NCS for

the pas t fe w (see Photo Al.
A 101 of hams ha ve sate llite

T V sys te ms and , if they have

Ku-hand capability, can tunc in

the Houston Net .... ith case. For

et hers. the re are a lternatives.

Bruce Paige K K5DO had been

ex perime nt ing w ith real-audio

\ 'ia the Internet in addi tio n to his

duties as the s tation in com mand

o f the uplin k fee d a udio (see

Photo B ) , The real -au d io feed

worked h ut w as d iffi cult to

m ai nta in and somewhat erra tic.
A nother Ho usto n ham , Gre g

Ril'C KB50 AT. came fo rward 10

pro vide the Internet co nnectio n

th ro ug h hi s ln tern c t s i te at

Ig rcgg o .corn ]. Link in g to th e

live feed (or to check o ut the

previous w eek' s net) is done

and eq uipme nt fo r the firvt high

orbit. long-life hamsat. No o ne

had any experience wit h e lli pti

ca l o rb i t c a lc u la tions o r the

more stringcm req uire ment s o f

working sta tions thro ugh a sat

e ll ite ofthi s type. so th e di scu s

sio ns beca me a net. a forum to

e xcha nge in format io n. Pha se

31\ never made it into orbit due
to a failure w ith the Anane I
laun ch ve h icl e. hut va rio u s

Hou ston ne t pa rt ic ipants kept

meet in g o n Tuesday nights af'

rer th e M id -Ameri ca 80 -\ k tC'r

NC't to talk about satellite OX. ra

d io eq uipment. an d computers ,

D uring the last 18 years the net
has thrived . continued with dis

eussinn'i and news di s-cmination.

moved 10 repealers. and. tr ied
some interesting cxpcnmems.

In an e ff ort to ex pand cover

ugc ( I f the Hous ton A r-.- ISAT Net.

Cra ig D a v id so n WD5BD X.

trus tee of the Housto n Net host

re peater o n l·n.1O MHz. got
permissio n III pho ne the net au

d io to a com mercial. Ccbnnd.
geosta tionary sutellitc u pli n k

si te th at had some free audio
subcarrier lime available. It was

fun. m erged in another hig h

tec h conmumkanons med iu m

to the net, an d brought in lis te n

e rs all o ve r North America. In

o rder to keep the o perat ion 0 11 a

low budget. it was nec essary to

c ha nge the day and time of the

H o u ston N e t to fo li o ...., th e

avuilabi lity of free sate II i rc time .

Ove r the co u rse o f a fe w

years. some stahility was finally

Participation has been on the
upswing in recent years.

The Houston connection

HAMSATS
conruurec j rom paqe 71



Photo B . Bruce Paige KK5IJO ;05 counted on for Internet check
ins. real-audio , and geosat audio control,

com,6667, /c hanne l #amsat. He
can also receive E-mail du ring
~ net at [KKSOO@amsa.t.org).
Snapsho ts o f the HATS ATV can
be vie wed on the In terne t a t
Ihup:l/www.stevcns.comIHATS).
1be picture is updated every two
minutes using "web-cam .v'Ibosc
who arc no t loca l a nd no t o n the
Internet can call in via pho ne at
(713) 467-9870. Marty Sm ith
WD5DZC collects information
for the ne t and tales the pho ne
c heck-ins (see Photo C).

The availabi li ty of the Hous
t o n A MSAT N et vi a th es e
m any form s is de pendent o n
th e volunteers who take the ir
time to make it happen, as well
as the use of the commerc ia l
co nnec tio ns. From these ex
peri ments, the g roup ho pes to
find the best a nd most e ffec
tive means to di stribute in fo r
ma t ion a bo ut o ur f a vori t e
h o bb y, r ad io via ham s a t s .
Chec k out the ne t listings a nd
join us! fa

Photo C. Marry Smith WD5DZC takes care of phone check-ins
and material con/ent.

through the Hou ston A MSAT
Net Web page [www.amsa tnct.
com). The rea l-audio feed has
ne ver been better and check-ins
from around the world ha ve
been common.

A nu mber of g roups around
Nonh America ha ve taken the
ini tiative to capture the satellite
o r Inte rnet feed a nd pu t it o ut
o ver thei r local VHF and UHF
repeaters. A Jist o f these can be
found at the Housto n AMSAT
Net Web page. George W I ME
and Dana K4lK we re a few of
the first hams to connect re 
gional VHF/UHF repeater ne t
works, in New England a nd
Flo ri da re spec tiv e ly, to the
Ho usto n Net.

Vern Jackson WA0 RCR in
Mi ssouri records the Tuesday
net fo r later dis tribution on 160
meters. Every Saturday nigh t at

9 p.m. Central, Vern carries the
Tuesday audio o n 1860 k Hz
AM . Althoug h it' s not " real
time ," it has become popular
with a growing number of hams
in the central US.

Ne ts are supposed to be inter
active, and the Ho uston AMSAT
Net is no e xception-it's j ust
differe nt. Houston hams can
chec k in , a s k questions, and
ma ke announcement s through
the local two-meter machine .
They ca n also see th e NCS o n
a mate ur t el e v ision ( AT V )
th ro ugh the Ho usto n Amate ur
Tele vision Society (H ATS ) re 
peater on 42 1.25 MH/.. Those
listening via the Internet or co m
mercial satelli te feed can use
other methods to do the same.
Bru ce KK5DO monito rs the
Interne t Relay C hat (lRC) site:
ire , / sc rver irc. chelms ford .

f'tIon< llItl· 274·7J73 or 6O \· 'J~4-{)(15H . FAX 6OJ.-'1~4 ·86 1). t. "'" '-.nJCr I,.m ,..~ ~~ f,.
ordenDI ..fllnll&lioo.

Rene's Books

NAS A Mooned Amer ica . Rene makes an airt ight case that NASA
never landed anyone on the moon. Ridiculous. of course, so maybe you
can be the first to find fault with Rene's 30 "gotchas." He sure convinced
Wayne. $28.

The Last Skeptic or Science. Rene blows holes in one cherished sci
emific dogma after another. Do you beneve there have been ice ages?
That the moon causes the tides? That the iron core of earth causes its
magnclic field? Thai the nansmurauon of elements is difficult? Another
$28 well spent.

,
CIRCLE 13 ON REAOER SERVICE CARO
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Radio Direction Finding

Toggle switch
(ASO 275-625A)

I

7805 regulator , +5 V I
(A SO 276- 1770)

S1

C1 , 470 pF ceramic disc
C2 (ASO 272-125)

C3 .0047 I1 F ceramic
disc (RS# 272-1 30)

A1 , 2.2 k 1/4 W
A2 (ASO 27 1-1325)

R3 4.7kl/4W
(see text)

01 1N4148 diode
(ASO 276-1122)

I
J1 UG· 1094 BNC socket

(ASO 276-105)

IV A 1 5 k audio taper
potentiometer
(ASO 27 1-1720)

A universal project hoard works
juct fmc. I used Radio Shack
# !70-:!8 3 , whic h is :1 :!- x 3
1/4- x 1-3/8 -iol'h p lastic ho x
with an al uminum cover and a
pre-d rilled I- 7/H- x J-inch ci r
c uit hoard mounted inside . J I is
a B~C connector 10 mate with
the cable from yo ur RDF all 
tenn a . T he o utput cable has a
BNC plug 10 ma tch the antenna
connector of many handhelds. If
your antenna or radio uses diller
cru connectors. make c hanges
accordingly.

Radio Shack carries two t~ ' pcs

of ro tary potcruiomctcrs. linear
tape r and a ud io ta pe r. Aud io
taper is best fo r VR I beca use it
spread .. out the high attenuation
values o n the d ial " hen you wire
it '>0 thai high attenuation is on

Parts List

4 .0 MHz oscillato r
(ASU132 122 1)

IEnclosure and board
(ASO 270-263) I
Banery connector
(ASO 270-325) I
IKnob (ASO 274-424)

IBNC Cable (RS# 278-964) j
Tab le I . Ports Ii,w [or Ih(' OjJH't

( /lt t ' ll /l( /to r .

notorious fo r pour case shield
ing , A passive aucnuator cuts
down the RF voltage into the
antenna jack, but strong signa ls
will st ill penetrate the case and
pi ll the Scmctcr.

A better wa y to get hearings
o n nearby foxes wit h HTs is to
conve rt the strong on-freq uency
sig na l into a wea ker o ff- fre
q ue ncy sig nal. Then you can
rune your receiver 10 the offset
signal and measure ils streng th
vcrs uv direction. cubcr with a
dedicated RDF antenna or the
"body shie ld" maneu ver.

when th is type o f de vice was
orig inall y described six years

ago h)' Anjo Penhoom PAOZR.
it wa s ca lled a n active attcnua
lor. Since the re are ether kinds
o f anenua tors t ha t a re a lso
called "active:' I pre fer to call
it an orf~1 auenuator. That term
describes ho w it solves case

leakage hy offsetting the signal
freq uency, An o ffset nucnuator
consists o f a loca l o ...cillator
(La )connected 10 a diode mixer

through the attenuation control.
T he high er the La level . the
higher the ampli tude o f the off
5>e1 signal appl ied to the receiver.
To incre a se anen uut ion . d e 

c rease the La sig nal in to the
mix er with the con trol.

T he o ff se t an c nuat o r or
Phot o A is so easy to bu ild that
it mal es a goo d project for ev
ery member o f yo ur club. espe
cia lly if experienced b uilders
help out the fi rst-timer.... You can
obtain a ll paris for about S:!O
from yo ur local Radio Shackr»
store. RS part nu mbers for the
co m ponen ts a re inclu d ed in
Tahlc l , the part s list. Al l items
sho uld he in loc al stoc k except
X I, which will he shipped di
recrly 10 you a few days after
yo u order it at the local sto re.
The re ' s no th ing abo ut the se
items thai is exclusive 10 The
Shad. Yo u should he able to
find equi valents for :111 o f them
at most e lectronics pans outlets.
and pe rhaps at lower price s.

Ncwudays . ha ms e xpec t a
specia l circuit board fo r every
ham constructio n project. :"01
thi s one, The re is !><I litt le wir
ing that it simply isn 't necessary,

pounded with nearly a von of
RF. even i f the transmlner is
running low power. T he Svmeter
circui t o f a typical VHF· F1-1 rig
wo n' t help you gel bearings at
thai le vel. It probably reuchcs
full scale at 10 mic rovohs, giv
ing only atloUl30 dB range from
minimum 10 maximum. Limited
range is good because it' ... easy
to see the rueter peaks when )OU
swing a di rec tio nal antenna. bUI
it's had because your meier will
slay pinned when the signal is
strong.

An RF ancnuator is a device
that goes between antenna and
recei ver 10 reduce the- signa l
strength down to withi n the
range that the receiver Scmc te r
can ha nd le. Witho ut o ne, you
may thi nk yo u're close III the
fo x whe n indeed yo u 're sti ll
fa r a way, and yo u won' t be
able to ge t close e no ug h to a
camouflaged/hidden T to iden
tify it. The amount o f aucnua
tion sho uld he adjustable so that
you can add from j ust a litt le
when your Scmcrer fir ...t pins, up

to a lot as yo u get wit hin a few
fee t. Speci al ARDF receivers
used by c hampion fox hunter...
huvc electronic atten uation hu ilt
in, h ut ordinary hand ic-tal klc...
don ' t. Add ing it ",'au ld req uire
major micro-surgery in the HT,

To solve leakage, aSY

Has yo ur d ub held its fi rst
hidden trunsmlucr hu nt of this
spri ng ye t '? In rece nt months.
" Ho ming In" has thorou ghl y
covered "Pl'd;ll transmiuc r..,
controller.., arul portable anl.: n
nas for radio direction fi nd ing
l RDF). With these items and the
two -meter haudie-talkic-, thai
a lmost all hams own nowadays,

your cluh i" almost co mp letely
equi p ped tn stan on -foot fox
hunting. sometimes called fo x
ta iling, radio -orienteeri ng or
A RDE But before you're ready
to go out and bring horne the tro
phies, you will need o ne more

acccssorv.
The foxs ..ignal at the start o f

a hunt may tid le yo ur receiver
with on ly a frac tion of a micro
vo lt. B u t w he n yo u g c t in
dose , your ha ndhel d co uld gct

Joe Moell P.E. KOOV
P. O. Box 2508
Fullerton CA 92837
[Homingin@aol,com]
[http://members.aol,com/
hominginl)

Build an offset at tenuator

HOMING IN

Externa l re...isuve (sometimes
caned " passi ve") auenuators arc
po p u la r for mob ile T-hu nts .
T hey have several sh ie lded sec-
tions, each with res is tors to soak

PlIOto A , T his OjJH'1 tllI(' III I1/IOI" up the RF signal and a sw itch 10
Jill" 11m-meter [os hunts is easy put the sectio n into and o ut o f
/(I build [mm 1'<"1.\ YOI/ ('(III the line. But they are nor tbc an
I,m/mbl.'" hl/Y ill your home swer for on-foot hunts. because
1011'11 , Photos bv author. hnndic-talkics and scanner" arc
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4 .0 = 150.565 o r 1~6 .565 - 4 .0
= 142 .565 . ) Return VR I to full
clockwise. w hich is the equiva
len t o f abo ut -30 dR . and COIl

t i n u e t he h U1l1. i ncre a s i n g
uucnuation as yo u approach. By
th e time you reach 100 dB, you
should he within a fe w feel of
the sig nal source. depending o n
its powe r and arucnna con flg u
ration. Considerably more than
100 dB effective attenua tion can
be ac hie ved wi th thi ... unit h UI
tha i was thc limit o f the calibrut
ing I could do wi th my milli watt
VHF stg nat generalor.

T his o ffse t nucnuaror ca n he
used with any VHF t ransc ei ver
or sc anne r radio that has a rc
mo vable arucrma. Provi... ions fo r
aucching 10 Sl:IS wi th integra l
antennas (such a... the Ahuco OJ 
C IT and OJ -Sil T) are nor in
e luded . The receiver must have

1'11010 C, The circuit hoard is
installed and Ihl' iI/I' ll! wires
arc attached 10 ternunal pins,

Antidote for overload

Using an o ffse t aucnuntor for
on-foot fox hunting is cu...y and
e ffi cient. o nce you get the hang
o f it . An Scmete r o n you r rc
ceiver is a big hel p in gell ing
R D F beari ngs with this aucnu
ato r and a sma ll beam o r q uad.
but il is not mandatory . You
c a n o pen the sque lch and use
the qui cting prope rty o f FJ\.1
sig na ls to ge l a good ide a of
sig nal d ire ction .

1' 1 first. get hearin g... o n Ihe
fo .x·s. freq uen{'y wit h 51 turned
on. Sian ....-i lh the dial fu ll clock·
wi'!.', w hich is minim um aUcnu
a lion (a bo u l 4 dB ). Incre ase
atlellu al ion a s ne:c e ssary b y
turning the knob l'oUnlcrclod
wise. When il reache s Ihe slo p.
yo u have allcn uat ed thL' sig nal

aboul 20 d B.
When this isn 't cno ug h al

te nua lion. tune your receiver up
o r do wn 10 the fi~1 off~1 fre- Fig. J. Scllemm ic diagram of
quenc y. (E.xam ples: 1';6.565 + Ille offsel llltellllawr.
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cl o c k wi se from th at p in a s
viewed from the bottom side of
the: osci llator. the ne xt pin (7 ) is

ground. the next (8) is the o ut
put. and the next ( 14 ) h supp ly

+5 V.
Wirc the batte ry conn ecto r

a nd S I into the circ uit. If yo u
have a voltmeter. turn on SI and
c hec k for +5 V at the regulator
o utput pin . If you have a n oscil
lo sco pe, veri fy a 5-V pe ak -to
peak square wave at the o..cillato r
output p in. T urn o ff S I when
you arc finished .

No w it' s lime 10 put it a ll 10 

gethcr. Solder the center con
ductor and ...hie ld of the o utput
cable to the output te rminal pins
on the etch ...ide o f the board. Pur

the bo ard in the box. extendi ng
the lead ... from J I through the
holes o n the top le n . wi rh the
board moun ted in place wi th
two supplied screws. lack-sol
der the J I leads 10 the input ter
mina ls . Ihi II a 5/ l6-inch ho le in
the al uminum box 1;0\'1.' 1'. 1· 1/ 16
inches fro m the top. ccmcred
bet ween len and right. to cl ear
the shaft o f V R I. !\takc co ver
labe ls usin g yo ur fav orite tech
niquc.thcn in stall the cover and
knoll.

potcruiomctcr.toward rbc interior
o f the box .

Strip the center cond uctor and
braid o f the o ut pu t cab le a s
shown. Solder a one-inch hare

wire 10 the ground lu g of J I and
connec t o ne e nd o f C I In the
center pin o f J I . Extend the bare
wire a nd unconnected e nd of C I
up ward . to be connected la ter.

Mount U I. X I. )) I. C2, and
the three resistors o n the top (no

copper) side o f the hoard with
the le ad s e x te nd ing th ro ug h
holes In the c{lppe r etc h side. per
Pho to C . In... tall two terminal
pins (R5 #276- 1(87) o n the in
put (sig na l and ground) for later
connection 10 J I. and IWO rim
o n the o utput side fo r the wir
ing 10 P I . Wire the pins and all
the parts o n the bo ard per the

sc hematic d iagram, Fi~ . I . Tic
a ll til l' gro und lIode s toget her
wi th bare wire . Insta ll C 3 on the

rear of Ihe hoa n! fro m the cloc k·
wise lug o f VR I to Ihe c rysta l
{"ci llalor o utpuL Usc insulaled
wire for jumpers and lhe regu

la lo r OUlpUt.
T he cry sial oscillator is de

signcu 10 fit in lhe same ho ard
space as a 14 -pin dual-in tine Ie.
O ne corner is ...quared inslead o f
rounded . co rrespo nding 10 Ihe

locatio n o f pin I. wh ich ha s 110

inte rna l l·on ne c lio n . T he re is
abo a marked dol o n top o f Ihe:

nl\'er allhi... locat io n. Count ing

:';''f',"."".... .
" " "

"
/'11 010 B . Interior of the alft'lll/aTar JillnriII!>: a rear riew of the C'ir-

cuit board heflin! filial assembtv,

the cou nterc loc kwise end. like
a vo lume control. If you do n' t

have a stock of quarte r-wan rc
si ...to rs in yo ur j un k hux. buy the
li ve-pad of 2.2 k resistors. For
RJ. usc I\Hl o f the 2.2 k rcsi...tors

connected in seric ... .
S I is a s ubminiat ure toggle

switch. II' s easy 10 accidentally
hump it to the 0:'\ posi tion when

you pitch the unit into the bac k
scat aft e r the hun t. If you arc
good at ma king sq ua re ho le s.

you call replace SI with a slide
switch 10 minimize 11K' chance of
;..:d dentally run-down ba tteries.

C utt he shan o f porcnnometcr

V R I to 5/8 o f an inch. as mea
surcd fr om the outside e nd of the

hushi ng . Fo llo wing Photo H.

dri ll a 51l 6-inc h hole. o lle illl.:h
from the to p edge o f Ihe c irc uit
ho ard. ce nle red nclwecn lhe left

and righl cdgt's. D rill ho les in
Ihe tlt) X for thl.' coa, reccplad e

IJ I I and the RG -58 o utpul cah!l:
(a B;S;C jumper callie .... ilh o ne

conneCIOf CUI 0 1T). Drill a hol e
for (lt lwer swih:h 5 I in the lo wer

le h si{le such lhat the re is plenl )'
o f mom for thc haltcry and VR I

w hcn every thing i ~ asse mhkd .

Mounl VR I. JI. and 5 1. ori·
enlel! as shown. The L"O pper e lch
on Ihe cireuil board g{","s o n the

same side a ... Ihl.' llody o f thl:

Step-by-step construction



Now. just in case ..omeo ne

sho u ld try to sell you a hunch

of o ld surplus Teletype ribbons.
sea led in a ccltophcrc bag. "j usr
say 'no:" Cellophane is hardly
impermeable. and many suc h

ribbons ha ve been tosSl,.'d o ut as
d ried o ut and unusable .

There is a question about the
rela tive merits t il' the tradit io nal
colton ribbons and ..ome of the
ne we r ones. whic h arc oft en
ny lo n or rayo1l . With li mit ed
usage you WO Il ' t noti ce much
di fference between cot ton and
the rayon or nylon ty pes. hu t
the ny lo n/rayon ri bbon s print

m uc h lighter tha n the colton
ones. Marry of the 31... 33s. and
38s don' t p rovide much of a
"smack" for the tvpcwbeel to
make an impression. so to make
up for this, ma ny fo lks misadjust
the mcc huni sm-c-which wears
out the ribbon . type wheel, and
print hammer more quickly.

Thc supplies practice for Be ll
System Teletypewriter" specifies
thai nboons used fur Models 15

through 37 he made of co tto n
a nd be in ke d fro m m edium
through heavy,

Years ago. ribbon wear was
evaluated on Mojcl 35ASR r na
chines in use at the Adlrl'!'>'ilJgraph
Munigraph Co. The q uestion
was. just how d id colton ribbo ns
co m pare to the ny lon/ rayon

type . The results varied hy ma
c h ine a nd o perato r. a nd the
num ber o f copies in the forms.

Ho we ve r. on average. the nylon!
rayo n inks w o uld he used up in
ahouttwo to three .... ecks. whereas

the cotton heavy-i nked rihhons
wo uld la ,>t fhe to six weeks or
more .

If you have an old rihhon (and
who running teleprinters doesn 't
have at Ie<lst o ne o n the she lf?),
you may have tho ug ht o f trying

In past month". we have been
loo king at many high-tech R1TY
ite ms. from computer softw are
to the Internet. from packet in
terfacing III freque ncy search
e ng ines. Thi s mont h. a g ia nt
step into o ur roots. wi th a look
at tele printer ribbons.

Se ve ral renders have asked
about the availabi lity a nd main
tcnance or ribbons for mcc hant
cal te leprinte rs.

Fo r e xample. Stanley Wilson
AK 0B has been looking for a
source of teleprin ter ribbons as
well a s a way to " refresh" a
dried -out ribbon.

Casting about a bit. there re
all y are quite a fe ..... sources.
even today. for teleprinte r rib
bons. Severa l mail-order firms
s toc k ribbons for e ve ry th ing
from an old Mode l 15 through
the Model 43 and beyond. Be on
the lookout fo r Best Im prcs
"io m . Global O ffi ce Supply. and
D A RT EK o f x apervi t te IL
(h llp:llww w.dart ek. com/ ] a s

possible sources.
Of course. old Underwood

type-writer ribbons ha ve alw ays
been the traditiona l replacement

ribbon to pick up at the o ffice
supply hou se for yo ur Mode l 15
or Mode l 19.

If you ha ve o ne of the major
o ffice su pply ho uses nea rby.
such as St aples. Office Max . or
Office Depot. he awa re th at.
fo r ex a mple. a Dataproduct s
#R3300 all -b lack ribbon is
a vailable and fits the Teletype
Mod el 28 series . T he Pelikan
brand rihhon number Z470 is
specified for th\.' Okidata se rie ..
80.8 1. and K2 dot matrix prim
e rs. and is fin ~ for Te le type
Models 2S. 32, 33. and perhaps
o thers.

Marc I. Leavey. MD ., WA3AJR
P. O. 80)[ 473
Stevenson MD 21153
[ajr@ari.ne IJ

RTTY lOOP

Tie an inky ribbon 'round
the platen, please!

Amateur Radio Teletype

Number 78 011 your FHd~c" urdThere is no isolation between
the mixing diode and your an 
tenna. Offset signalsnot only go
into "our receiver, hut the" also• •
go hack 10 your RDF antenna.
.... here: they are radiated. This
may cause c ross -modula tion
QR :>.t 10 nearby receivers. even
ou tside the ham hands. whe n
you arc ve ry close to the fox
antenna.

Reme mber that an offset at
tcnuutor doe.. no t greatly reduce
the lcv'cl of on-frequency signal
into your radio. so it docs not
pro vide protection for your
rcccivcrs front end. I f you
touch your RDF antenna to the
an tenn a o f a power fu l fox
rrauvmit tcr. you may' damag e
bo th the recei ver and the offse t

Championships on the
horizon

HOMI NG IN
con t inued from page 77

sufficient freq uency coverage 10

pe rmit luning it 4 :"111" away
from the hunt frequency.Ityour
hand he ld does nor ha ve an ex
te nded range receiver uhc Ra
d io Shack H T X - 20 2 is an
cxumptc ). find a lo we r Ire
lJUI?II':y oscillator module. Radio
S ha~' k se lls a I.S-02 M f-lzmod 
ulc (RSU 1132 1205). II is not
ea:-y to quickly add or subtract
I.R·B2 10 the- hunt freq ue ncy in
your head. so ca lculate and pro
gram 111<: proper offset freq uency

into a memo ry channe l in your
handheld before the hum .

The current drain o f this unit
is 27 mAo so expected banery
li fe is about 15 hou rs. CMOS aucnuaror.

oscillators that have much lower
CUITl' nt d ra in than the Crystck
unit sold by The- Shack arc avai l-

ab le. so check othe r pan s vup- The fiN International Amateur
pliers. I found a 2 MH / module Radio Union (IARU) Region 2
al Fry 's Electronics that draw s (Xorth and South America) fox
less than I rnA. Another way to hunting championship has come
impr ove battery life is to replace a big step closer. At Jan ua ry
U I .... ith a ..10w dropout" rcgu- meetings. the ARRL Executive
lator such as the L~1293 1 A2· Commi ttee and Board of Dircc
5 .U. Thi s makes it possible to tors a pproved a mo tion th at
usc nine-volt batteri es down to stro ng ly support... the develop-
about 5.5 V instead o f 7.5 V. mcrn of radio -orienteeri ng . 11

O ffset au cn uaror opcrauon authori zed the ARRL"s president
may he degraded on frequencies to appoint an ARDF coord lna-
that arc an exact multiple o f the tor fo r the purpose o f promot-
oscillator. s uc h a s 14..U I a nd illg this radio-port in the Un ited
148 .0 MHI. If there is a strong S ta tes. in concert with lA RD
communicat ion or paging trans- leaders and member-socie ties
miner that offsets onto the Ire- here in Region 2 and in o the r
qucncy you arc monitoring, yo u pa rts o f the world. President
ma), ex perience cross-modula- Stafford asked me to serve as the
non interference. An example fi rst US A A RDF coord ina tor
would he QR~I from NO AA and I accepted. I look forward
wcathcr radio o n 102.55 MHz to wo rking with ARRL leadcrs
when yo u are hunting a 146.55 and mallY " Homing In" readers
M Hl signal by lis ten ing on roincreascawarcncssand pantct,

15 (l.55 M Hz. Th is effect is patiolli nARDF activitics all ovcr
worse with odd mult iples of the the country and the Americas.
osci llato r frequ ency and oscil- You can sec the entire ARRL
laro rs below 4 \-I Hl. re solu tion and learn more about

Amid transmitti ng throug h ptans for rhc I999IARU Re1!'io n
th is cucn ua tor. Your a ntenna 2 C hampionships by visi ting the
will emi t strong spurious signals " Homi ng In" Web site. Don 't
and you may burn out 01 . Sct wo rry.lhis does Ilot change any
the po.....er output down to the thi ng about the se " Homing In"
lowest possihle Iew l o n your columns. I plan to continue
handhe ld. Fortu natdy. if yo u hringing you news and projccts
forget and cause a failu r\.' . re - fo r a ll kind s of RDF eve r v
pair!'> arc easy and inexpensive . mOlllh in 73 Maga::.inc. fa
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to resto re it to function . Many
foi ls have tried contact cl eaner
spray or WD-4IT" lubricant . A
ligh t spray of e ither, a llowed to
" wick into" the ribbon. can re
sto re the fu nct io n for man y
hours, They lIo evapo ra te afte r
a whi le . thou gh, so yo u ma y
ha ve to repeat the process. A
more standard "rej uvenator" for
old ribbons is glyceri n. You ca n
normally buy i t at yo ur loca l
pharmacy. Just put a few drops
0 11 10 the edgeo f the ree l, and lei
it see p in.

On the o ther hand. you might
actually want to try re-inking an
o ld ribbon. While there o nce
we re. and ...tillmay be available
0 11 the su rplus market. ren t te le
prin ter ribbon rc-tnkcrs. several
fo lks have tried some new' ideas.
There are those who have picked
up stamp pad re-i nkcrs and are
experimenting with those to re
in " r ibbons Ano ther fe llow
wrapped o ne o f the ribbon guides

on the machine with a piec e o f
felt, then soaked the felt with
stamp pad ink. using a dropper.

Appa re n tly the COItOIl ri b
bons ta ke more ink but wear
o ut more quickl y, while the
ny lon o nes la , t lo nger but ho ld

le ss ink . I guess it's all what )"ou
get used to .

My since re thanks to Stanley
Wi b o n. Don Robe r t Ho use .
Daniel T. Ru th, David Ross, Hill
Nelson, Edwa rd G ree ley, Jack
Han . Bob Roeh rig . Richard ~1.

G ill ing ham. Steve Rohrer. Bud
KV 7 G . and th e o t he rs who
added thoughts to th is thread. I
100 " fo rw a rd to he ari ng from
)'ou a ll. as we ll.

Now, I ca n' t stay away from
the more modern fo r lo ng, so let
rue re spond to a q ue st io n po sed
by John Burch WB6GH A (fo r
merly WN6GHA ). who wrote:

" I' d like to pose a q ue stion to
yo u, based on the uni que post
l ion that you have which a llo ws
yo u access to so many o f the
Green Kcyers out the re ,..

" Let's say I had the traditional
(be fore Soundluastcr" ) RITY
setup where I had a TV o f some
sort dri ving the ' usual' 60 rnA

loop in which a page printer and
maybe a T D (tape read er ) o r
some such were hooked in se
ries. j U~1 as God had intended.

" And no w it's 1998 . and I
have thi s bra nd ne w Pe eCe e
' 1 8 ~I-Compatihle' thing in the
..back.! have decided that. in the

.?: I short months befo re all o f the
world 's computers die from the

Y'?:K problem. I want to hook
th is PeeCee th ing in series with
the loop that ' runs' the re st of
the RTIY gear here in the shack.

"Selling aside for the duration
o f this conversation all of the is
sues o f interfacing the Pfi-.cCC 10

the loop. I know thai I will need
some so n of ..onware to a llow the
PecCee to both send and receive.

" My que st ion to yo u is th is
what are the more popular pro
gram ... o ut the re to perform these
fun ctions"?

"l 'm most inte res ted in pro
gram s that arc still ava ilable and
ho pefully 'supported' o r at least
we ll documented .

" T he number of ad d itio nal
featu res such ;IS multiple type
fonts and three-language spelting
feat ures are not that important .

"O f particu lar interest would
be your recom me nda tion o f
tho se program s to stay a \l"a)"

f rom for whatever reasons !"

Wel l. Joh n , th e re a rc a ny
numbe r of prog rams whic h are
aro und a nd call ti ll your needs.
There are si mple pro grams like
T RT Y a nd Au toRT. both o f
which are on the firs t dis" o f the

RTIY Loop Collection and ca n
run RITY with a plain terminal
unit and simp le interface to the
co m p ute r. M any ham ... have
used Ha mComm with q ui te a
b it o f succ es s. a nd the re a re
o the r programs like RAFf' and
RITY I.?:G which wi ll also run
with o nly an e xte rnal terminal
unit. T he nice thing is that all o f
these progra m, are ea... ily avail
ab le. e ither on -line at various
so urces or as pan of the R'Tl'Y
Loop SoftwareCo llection.Check
the KIT Y Loop Horne Page. at
Ibnp:/Iww w .?:. ari. nc tlaj r/rnyI]
fo r the complete list ing of so ft
ware available. and follow the
s imple di rection s to obtain a
program di...k. Readers without
In terne t access can se nd a se lf
addressed. stamped enve lo pe to
the sna il-mail adore...... a t the top
o f thi s co lumn for a printed list
ing and instru ctio ns. 1 try 10 in
e lude new find s as they surface.
so s to p back c very no w and
aga in and ha ve a peek.

Ne xt mo nth. more of interest
In yo u and me, as we continue
to IO(J]'; at this uni que facet of
amateur radio and th i... co lumn
comple tes its twenty-fi rst )'ear
o f publica tion! m

it. I wa s appalled to see that QST
had a feat ure ankle o n how In

make a Morse code key.
" Wake up and sme ll the roses!

Morse code keys? You've got to
he kidding! Why not ho rse &
buggy whips or spark gaps"? No
wonder ham rad io is dy ing as a
hobby. Your art icle on Morse
code keys was fo llowed hy a
w ry basic ankle 0 11 ho w to put
toget her a com pute r, That article
is o nly ,?:O years 100 late .

" If )'ou guys are supposed to

he the leade r... o f ham rad io ' s
c ha rge into thc ZIst ce ntury I
gue ss that J shoul d di g a hole
and hury my rig . What a pathetic
showing ! How about articl es o n
things that are rel e vant to the
modern wo rld . Spread spectrum?
Low o mit satelli tes'! Internet in
tcrfnces? How about artic les that
might e xcite yo ungsters to ge t

LETTERS
continued f rom page 6

woods. try ing to get the "code
codgers" to hel p upgrade skills

is nea rly impossi b le . T hey' d

ruthe r si t and ta lk a bo ut the
" go o d o ld d ays " and wh ine
abo ut how te rr ible e very bod y

e lse is . I am fortunate that my
club d oes have a pretty strong

g roup that docs help out. We
have a g roup o f.?:O or -.0 that arc

ul l hard at work upg rading o ur
skills thanks to the fol ks will

ing to he Ip o ut. (3 ) I d on't know

how to respond 10 your co m
plaints about me ham who wants
to r('ally tal k to the guy o n the
o ther end o f th e rad io wave. 1
thought that this hobby was about

communicating with people . If

the two parties want to rag-chew
abou t their kids. who the he ll arc
yo u to feci put upon? Spin the

dia l and fin d someone e lse to
talk to if all you want to do is

exchange cnltsign and RST.
Wayne . I' m glad that fo lks

like Doc are a mino rity. As I' ve
learned code, built my antennas.

inst alled eq uipment a nd oper
ated over the last year, I' ve rnct
n ice su ppo rtive fo lk s O il the
bands (particula rly the Cwcrs).
I had o nly o ne guy throw up his
"hand..·· with my code about a
week after 1got my Tech P lus.
Heck . I did n' t blame him a hi t.
I was te rr ible! But all those
many people that stuck with me
arc appreci ated and you can he
sure that I' ll he around to help
ot hers gett ing started. When the
hobby ge t... so frustra ting that I
have to sn ivel in a nation a l
magazine. I'll find some thing
e lse to do .

Ell . nore: We' published the
"Letter From Down East " as a
humorous piece . b il l ...

Howard White VEJGI-'W_

Here ' s a k iter I wrote 10 QS1". 1
doubt they will prim it.

" Dear Sirs: I have bee n a life
member o f the American Rad io
Re lay League for more than 25
years. I rec all that ham radio
was once the leader in tec hno
log ica l inno vat ion . Because o f
this leadership. it was the begin
ning o f my in terest in e lectron
ics in the 19 50.. . In the last few
years. my o wn inte rests haw
been in the applications o f com 
pute r system" and my interest in
rad io has for the most part been
supplanted in the mid-1 960s by
more innovative technologies.

" I must admit that I haw not
been involved much in ham ra
d io very m uch si nce the mven
non o f the ce ll ular tele pho ne
took away my spare time in my
a uto mobile. Por the fir st ti me in
a very long time. I pic ked up a
co py of QST and ac tually read Contin ued on page 80
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LETTERS
ContuuwdJrom page 79

int erested in elec tro nics like
ham radio did for me in the
1950s. But Morse code keys! I
alii embarrassed to be as...ociatcd
with you. Nel'd I say more?"

J ohn R.C. Crabtree , Ed ina
:\I:\:. I could not agree more
with your editori alon the ARRL
as a publi sh! ng company- While
it is admirable thut they are a
source of technical information .
I find ..cvcrat a..pee rs of their
modus operandi to he infuriating:

1. I have a feel ing that Ihl'y
are trying to sell as llIallYhook..
as posvi blc . An y puh lishi ng
com pany woul d. To this end.
they keep referring you to an
other hook. How many time...
ha ve you see n in the ARRL
Handboo k words to till' effect
that fun her informa tion can be

found in " ')"Z" book'? Under
standably. many of rbcsc other
hook" arc not readily avai lable
at loc alli braries.

Rig ht now. too many of th eir

titles are still in print. For ex
ample the bcuer mat erial from
the ri ve "Anten na Compen 
dium" books should be Incorpo

rated in the- Amenlla Book and
the earlier vo lum es allowed to
falle away. The latest version of
the catalog 110 longer shows the
origina l publication dates!

2. The idea of being a pub lish
in.. compa ny leads 10 a new< •

t tandbool: each year with minor
changes. The ARRL is as hung up

as the auto companies. in want
inga"new" model eachyear.The
RSGB is 1\{IW on the s!xth edition
rtoo few ) of its handbook which

was fi rst published in 1938. Ev
er)' th ree year" should be fine. hut

it would. no doubt. me...... up the

ARRL rev cnuc stream.

3. I am insulted hy the com
rncm which I found in the second

priming of Solid State Design for
Ihe Radio Amateur. In the fore
word it says "In this second prim
ing. the occasional errors and
omissions which inevitab ly creep
into a work of this magni tude
have been corrected. making the
publication more valuable to its
intended audience: '

Docs this mean that I should
not buy the first printin g of allY
ARR L publi cation? Am I sup
posed to accept that their hoo ks
contain errors. and then have to
work them out for mysclt"

..l, Some of the editing of these
books is atroc ious. I under..ra nd
From a po ... t by Bill Sa bin.
\\'0IYH. to one of the [rcc.rudio.
amntcur.homcbrew l [postings]
thut authors arc not paid for up
dates 10 their c ha pters . l quote
fro m his po ...r. " I had a very
..imilar experience with Chapter

17. which l try to update a lillie
each yea r (no paymenu,"

This place... an e'en greater
te ...ponsibility on the A RRL edi
tors 10 do a thorou gh job. Oth
c rwi...c mistakes can gel pa......ed
from year to year. For exam ple.
eq uation 5 on page 10.7 of the
1998 Handhook is incorrect and
doc... not agrec w ith the te xt.
The sar ne error is in the 1995
Handhoak . In other parts of the
hook they have not always fol
lo wed thei r conve ntion in pu t
ling references 10 the figures
in hold type. Book references
have no t bee n checked and
upda ted. In ...ecuon 30.5 they
do not g ive the add re ... s of
Rod well Collins. cited in Chap
ter 17. In Ihe ...arne sect ion. they
a... k for updates 10 be sent 10

the ARRL Why arc they not
check ing this s tu ff and finding
ou t detail .. of the Weh sites
too? fa

SAVE 47%!

Only $24.97

Call 800-274·7373

on 12 months of 73

Whi le I can give you information o n
how to make a loud enough metro
nome, I will have to suggest that yo u
check with a m usic teacher fo r the spc
cific tech niques used to get yo ur own
tim ing whe re you wa nt it. Maybe wi th
one o f the ...e " lo ud eno ugh" rnetro

nome... you can do it.
I have been gett ing assistance from

Joy. One o f these days I hope to pi ck

up the fl ute and get the timing right
m yse lf, so that ...he wil l qui t telling me,
"1'\0, Dad, that 's supposed to be one

and. 1\v0 and . three and ..:' fa

Using th e metronome

sma ll e noug h labe ls if yo u want to
crowd seve ra l marks toge ther. On the
variab le control. the timing mark s get
crowded ncar the high end. A metro
nome with presets wil l allow uniform
spacing betwee n tim ing marks.

On o ne o f the early iterations. Photo f";=====:-========='
H, I used a felt-tip marking pen: crude.
but e ffecti ve . That exp lain s why yo u
ca nnot sec the top of th e box . A p las
t ic embossing too l will give durable
marks. as will an e lectronic labcl makcr.
T his last option w ill le t you make

:\olaking lour mark

measure the time be twee n pulses.
Ta b le 5 gi ves the number of beat... per
minute for the period o r the time he
tween pulses. It also contains the 3.f
...tundard te mpos.

At th is point it looks like we could
usc so me words of e xp la nat ion ab out

the diffe rences between Table " and
Table 5. Ta b le " up through the 110
mark represents the s tandard marks as
o ften lis ted in textbooks. t added the
other two marks in order to till out the
36 positions o n the three sw itches .
Table 5 list s the marks I wanted to usc
in Joy 's del uxe version, but a c lose
look at P hoto D will reveal that in ac
tuality I ended up using a com bination
o f marks from hoth tables. Ta b le 5
also shows the se tt ings for the Ire
quency cou nter if you usc o ne to adjust
the lim ing ,

Joy's " Loud Enough" Metronome
con fill uedJrom fXl9t> 27

Photo G, Close-lip of / IIIIClio/1 select switcit
in deluxe model,
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for 15, 30, or even 60 seconds. App ly

the correction factor. Multiply the num

her o f pu lses hy fo ur. two. or o ne , to

get the number of heats per m inute.
Then mark the scale on the box.

For the si m p le. basic bare-hones

model. thi s may not he too had. If you
want a s lightly more accurate model-e
one with presets- ...ce if you can li nd

(a fri end with) a frequency counter.
M ost of the benchrop model s will ha ve

a "period" funct ion. T hat wi ll le t yo u



SG·2020

1-8OQ.2Sg.7331
wwwsgcworldccm·1

time about earthquakes . Bennett's sys
tern will allow you to communicate with
your dog or cat.

He doesn ' t go into it, but remember ing
the Bevy book Psychometry, I'm sure
you' ll learn how 10 communicate with
things like trees. rivers. and even rocks.
Go ahead and say it. Wayne's off his
rocker. I don't mind. as long as it
doesn't stop you from getting the book
and giving the dowsing rods a try. You
can make a pair from a couple of wire
coat hangers .

You can get the book from the Dows
ers Bookstore. (800) 7 11-9497. Tell 'ern
Wayne sent you so maybe they'll give

P.O. Box3526 Bellevue,WA98009 USA
I'hooe: (~25\ 74&6310 Fax: (~25) 74&6384 Email:Sflc@Sf<CWorld.com

The World's Smallest Full-Featured HF-SSB Radio

CIRCLE Ul3 ON READER SERVICE CARD
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he SG-202O is the perfect choice for base, backpacks or business trips.
• Wei~hing in at just 4.5pounds, the SG-2020 features fullyadjustable
output powerfrom 0to 20 watts PEP. • Lowcurrent requirements in

receive mode allow practical battery pack operation. • A
bulletprcol front end provides third oilier intercept at
better than +1&lB, virtually eliminating adjacent channel
interference. • Designed with the portable user in mind,
it comes complete with built-in, fully adjustable mode 'B· Iambic keyer;
VOGAD baseband speech processing and RF clipping. • All this plus
legendary SGC quality and reliability at an incredibly low price.

Fur COJ/Iplttt dnaiJs OIl tJu
SG-aJ20.1H JiMr sec dIaln,
ur Gt«k 0IIt IlIr wbsitt.

plants and animals. His approach is dif
ferent from Boone's. Bennett uses dows
ing rods. With them he explains how you
can find out whether a plant needs more
or less water, how it likes its soil, and
even if it prefers 10 face a di fferent direc
lion. Is it comfortable with the sun it's
getting? Is It too cold or hot?

In some way your pets are tuned to
you. Many owners find their pels right
there waiting for them when they come
home, no matter the time. And there are
endless stories of pets who have tried to
get their masters not to make a trip
where they were going 10 have an acci
dent. And pets somehow know ahead of

NEUER SRY DIE
rontinuedjrompage 3 1

show this FCC mandated tax on their
phone bills so you'd be aware that
you've been taxed. The FCC balked,
with the final agreement being that busi
ness customers will have the tax item
ized on their bills, but not residential
customers: you.

The motives for this H'Ccsponsored
social legislation may be worthy, but
that does n't make it eithe r e thical or
constitu tional for them to impose a tax
on us for this social service. This is
just one more hidden tax that we're all
going to have to pay. If schools want
more computers I' ve proposed in my
past editorials a practical way for them f-- - - - - - - --- - - - --- - - - ----- - - - - - - - 
to get the latest and greatest computers
for almost nothing.

In another vigorous bending of the
rules, thc J-=CC has decided that passive
radar jammers are illegal. Yep, they've de
cided they can regulate not only the trans
mission of radio waves. but reflected
waves, too. And their "laws" are. practi
cally speaking, unchallengeable since they
have unlimited funds to prosecute (per
sccutc") offenders.

As a practical mut ter, please keep the
above to yourself. Since we hams exist
only at the sufferance of the FCC. we
don' t want to bi te the hand that 's feeding
us. Unfortunately, I' ve a long history of
vigorously biting the hands that feed me
- when I think they need biting.

Communica ting With Plants?

Okay. okay, so I've read another hook.
Well, the ad for it was intriguing in the
Dowsers catalog. 1I's Bennett 's H ow 10

Communicate With Plants and Animals.
Having read The Secret Lif e ofPlants by
Chris Bird many years ago (it' s reviewed
in my Guide), which provided convinc
ing proof that people and plants can
communicate, and also having read and
recommended Kinship of All Life by
Allan Boone, which explained how any
one can learn 10 com municate with ani
mals, I j ust had 10 spring for the Sot .50
for this new book. Money well spent.

I've explained how I used Boone's
system 10 communicate with nics. Be
fore that I'd had 10 have fl y swatte rs in
every room during the summer. In the
three years since reading (he Boone
book I haven' , had one single fly come
into thc house.

I haven't told you that I used the same
system with ants. Before that (here was a
yearly trail of ants checking out not just
the kitchen. hu t even into the bedrooms.
Not one ant in three years now.

So I wanted to see what system
Bennett used to communicate with



The Garden Ci lY ARC newsletter
mentioned that they arc running fox
hunts once a month. I wonder how many
clubs arc doing this? I sure don 't see
much of a sign of it in the cl ub newslct
ters I'm gell ing. Yes. I read the newslet
ters.

How about some letters or articles for
73 on fox hunting? Maybe you' ve had
some interesting adventures? Found some
un usual places to hide the fox ? Arc your
members doing all their hunting from
cars or are you making them get o ut and
walk? l thi nk the US is the only country
where much of the fox hunting is done in

Fox Huntfng

DEET Can Kill!

putting the north po le of a mag net un
de r your bottle of d istilled water be
fore yo u drink it. Kids may want to set
up a simple sc ience fair project with
seeds watered by north and so uth pole
waters, and compare their growth with
un magnctlzed water for the control
plants.

I don't want to gi ve everything in the
book away. By reading it you'll know
more about magnets than 99 out of 100
sc ientists. And you 'll see why I've been
pestering Don Lorimer (Mr. Magnets) to
get busy and wri te a 1998 book on the
subject.

cP!:
\.J
NiMH

QursU
900mAh
1350mAh
1350mAh

"""' ' CC o'ou.o

Magnets

Hey, I' ve been warning you about in
sect repellents and how they can he ab
sorbed through the ski n. Just because
water doesn 't go through easily doesn' t
mean that a lot o f other much more
dan gerous stuff won't . Try daubing on
some DMSO and smell yo ur breath a
few minutes later to get a hint.

Anyway, the American Academy of
Pediatrics has warned us not to usc any
products with DEE'fTMin them on kids

L----- ----------1 under five . In 1995, 64% of the people
report ing serious side effects to insec t
repellents were under the age o f six.
O ne man of 34 was killed by DEET.
An ABC-TV doc ume ntary reported a
26-year-old man dyi ng after two sprays
with DEET. An eight-year-old boy suf
fered seizures.

Be as care ful about what you put on
your skin as you are about what you put
in your mo uth . I listed some of the ingre
dients in OFF!TMa while back. And then
there is all that alu minum in deodorants.
Just what yo u need to help with your po
tential unmcmorable Alzheimer's trip to a
rest home as a veggic tied to a rocking
chair for a few years . Say. have you
bothered to visit a nursing home re
cently? It might even get you (0 start
considering making some diet changes .
But I doubt it

PERIPHEXTM
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Charge NiMH & NiCD!!

!>coni w-.r and "'" Sc>und BlAIer CompootnhTy
loNIK 1rada"",l , ofC"f'e>II... T~' l Id

Amateur Radio' Cellular ' Laptop Computer' Alarms
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SUPPLYING AMERICA'S BATTERIES FOR
OVER 15 YEARS!

DARE TO COMPARE l!
l"ae$U Replacements
FNB-25M (7.2v NiMH)
FNB-27SM (12v NiMH)
FNB· 11 M (12v NiMH)

Offer ex ires June 30. 1991\.

BUY DIRECT!!

WANT TO LEARN CODE?

v
ALL YAESU

Replacementsl
Including NIMH Super
High Capacitieslll

-

15%0"

Morse Tutor Gold from G.G.T.E.. is the
answer for beginners and experts alike.

· Gd till: sollwaTC the AR RL sells and US<.'S 10 create
practice and test tapes; and MoM«" 'r u to s- Gold is

approved for YE exams at a ll levels.

•Si.o<. 19117.(;<,IE has guido:J P\CalIy 20,000lwn.ondI'foop.:cti.,.
harm aroun<l d.. world thr""'" pt<W<1I lolrUC!lued Iouons and I
v...-l)' of~1". wOJd and ..",.."..... ll<JndnIlo ~. forward
",.,... ...... "'"P~.... and fun
on. P'''Il_n ""lUra _y and SJ"""Iy >denob' '~". random
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me a discount on a bunch more of their
books I'd like to review. If you can read
through their catalog without buying at
least 20 books it' s time for you to get a
mind-Roro-Rootingt v . Ditto the Acres
USA catalog. (800) 355~53 1 3 .

I' ve reviewed a couple of books by
Rawls and Davis on magnetism, and I' ve
included them in my Guide, but that
hasn ' t bee n enough 10 get you out of
"park" and even into neutral, much less

- - --------------1 firs t gear. Well , here goes again. I' ve just
read Rawls & Davis ' The Magnetic Ef 
feet , Acres USA, 128pp., 1975, $15. 1I' s
#701 from Acres USA at (800) 355
53 13.

Not only does a magnet subs tantially
affect the growth of seeds and plants, it
also can be used for healing a wide vari
ety of illnesses. You use a bar, not a
horseshoe-shaped magnet, so yo u can
isolate the effects of the north and south
poles. You see, the north pole tends to
slow growth and the south pole to in
crease it. For instance, in the case of can
ce r you want to stop the growth. A south
pole will speed up the healing of cuts
and bums. It's almost like magic.

Even more remarkable, yo u can mag
netize water and see the difference when
you use it on seeds and plants. Once you
read about it yo u'll be doing as I do and



cars. II ams in 010 "'1 countries are OUI
there on foo t. It's good exercise for some
of yo u pork-bellied hams.

What eq uipment are the win ners using ?
Have you conside red doing some vid

I,."O S of yo ur hums'? I'd love to see some .
I'll never forget a Philmont film which
showed them hid ing the fox in the
women 's toiler o f a police s tation. ..... ith
the coax going out the window. under a
lake to the anten na mounted under a
liulc bridge. The hu nting cars d rove over
the bridge. with their antennas twi rling
to keep on target.

Ham clubs are desperate for ente rtain
ment , so if you can wh up together some
fun fox hunting materia l and make cop
ies available, I think yo u' ll get a lot of
good PR for the club . You might even
lind other local clubs in terested in seei ng
it 100. like Lions. Elks, Cham ber o f
Commerce. Rotary. e tc . Heaven knows
amateur radio can U\C the publicity,

Shot Causes Autism!

Five recent stud ies sho w that the
meas les-mumps-rubella (M~I R ) vacci
nation can cause autism and Crohn's dis
ease in ch ildre n. Is that a gamble you ' re
willi ng 10 lake with your kids and grand
childre n'! These are not very dangerous
childhood d iseases which. if a llowed to
happen naturall y, wi ll protec t the kid s
from gelling these di seases later on,
when they can be much more serious . I
had the measles at four and the mumps
at 10. Both made me sick for a fe w
day s. T he only th ing I re member about
the mumps, when we were livi ng in
Washin gton DC. was watc hing the air
plane flying over and describ ing on the
radio FDR's inaugural parade in 1933
from rnv bed. A radio broadcast from an
airplane was unusual in tho se days.

Well. you probably say, s ince yo u arc
ann oyi ngly argumentative. at least the
vaccination will protect yo u from these
di seases whe n yo u' re an adult. Oh yeah'?
A recent o utbreak of measles in Greece
pu t 79 adu lts into the hospital and 76 of
them had been immunized .

The fact is that any vacci nation can
have lo ng last ing unforeseen result s. But
can I get you to read Wallcne James '
hook on the subject? Not when (here 's a
Broncos game or something on. for sure.
Yes. the hook i ~ listed in my Guide .

Skin Ca ncer

Dr. Lorraine Day, in a fascinating in
terview on the Art Be ll show, ci ted a
Baylor University animal study where one
group of ra ts was fed the standard
American diet of j unk food and a second
group was fed a nutritious diet. Both
groups were exposed to high intensity
ult raviole t light. Twenty -five percent of

the ani mals eating sugar. white flour
products and meat developed skin can
cer. None on the nu tri tious diet did .
No ne. And that backs up the informati on
in the books reviewed in my Guide by
AU and Lieberman . and the advice from
Dr. Douglass. in whom I haw a lot o f
confidence.

Dr. Day went through the standard
med ical education. which concentrated
in treating sympto ms. not the ca uses of
illness. And then she came down wi th
cancer. It came wi thin days of ki lling
her. If you think I'm exaggerati ng you
can c heck the photos of her wi tb a
grapefrui t-s ized tumor via Art Bell 's
Weh page [artbe ll.ccm ]. T here ' s also a
photo of her afte r she cured herself by
rebui lding her im mune system.

Her prescriptio n, I was deligh ted to
hear. is exactly what I' ve been preach
ing . She CUI our all sugar and white flo ur
products. and poisons such as coffee.
cigarettes and alcohol: she drank around
20 glasses of water a day; got lots o f sun
on her body and int o he r eye s: exerci sed ;
and did her nest to e liminate stress. She
ate raw fru its . raw vegetables. and
grai ns . No milk prod ucts . :--:0 meat. No
hot fudge sundaes.

If there ' s any part o f that list thai yo u
want to argue with. please chec k my
Guide for a boo k which goes into details
on that SUbject.

I've been recommending eight glasses
of distilled water a day, bUI she drank 20
glasses a day as a way to rebuild the
ability o f her body' s cells to absorb and
hold water after ha ving been short
cha nged for many years. Good plan. Yes,
it docs have you go ing to the bathroom
pretty often.

The lifestyle cha nge it takes 10 keep

from getting sick and dy ing. early is a
major o ne . Having made it myself. I can
understand wh y many (most") people
prefer to get sick and die.

Will Art Bell W60 BB he able to
change his dependence on coffee. ciga
relies, alcohol and hamburgers? He's 53
now, so all this could catch up with him
preuy soon.

A Briti sh Medical Journal repo rt o f a
long-term ( 17-year) study sho wed that
eat ing fres h fruit dai ly substan tially rc
du ces the risk of death. Those eating.
fre sh fruit daily have a 32% lo wer rate o f
death from strokes. 24% fro m heart dis
ease. and a 2 1% lower rate from all other
causes compared with those eating fresh
fruit less often. Dr. Dougl ass (of Second
Opinion) recommends we eat three
apples a day. I cat at least one orange
and banana a day. tw o or three apples ,
and some grapes or a grapefruit.

A Cambridge ( Lancers study showed a
77CJr reduction in new heart attacks
whe n a 400 or 800 IV vitamin E supple
ment was taken every day. Two hu nd red
milligrams or more of vitamin C dailv
also lowered the ris k o f other illnesses. -I
rake 1000 a day. Many studies show that
daily exercise increases longe vity and
greatly improves the quality o f life later
on. I jog a couple mi les most days. bUI I
should do it twi ce a day.

Then there's a British Medical Journal
report sho wing a di rect relation betwee n
hip fractures and smoking. Smoking
somehow acts on the bone mi nerals. de 
creasing them by 2% fo r every 10 years
one smokes, which pr obably explains why
my father broke his hip afte r a small
st umble at home when he was 70 . He
smoked Camels and died of emphysema.
a fter living (sort 01) several years con
nected to an oxygen boule.

Grea r Minds

Great mind s tend to run in similar ruts,
so I was de ligh ted to sec a column by
Thomas Sowel l on what he wo uld do if
he were president. If there ever is a de
mand for someone with serious brains
for the j ob, Sowell would make a good
candidate. One of his books is recom
mended in my Guide, and I probably
shoul d add a couple more . An yway, one
o f the moves he says he 'd make as pres i
dent would be to make it so all politi
cians could serve for o ne term o nly. This
is what I had in mind when I proposed
that we adopt r\ RA <IS o ur strategy :
Never Re-elect Anyone. Gel the pros out
of our government. This would eliminate
all tha t re-elec tion campaign fund sol ic
iting corruption and pretty much kill the
lobbying busi ness.

Sowell wo uld also shut down all
schools of education {teachers col
leges ). ~1y Guide recommends Sowell 's
Inside American Education and Kramer 's
Ed School Follies for anyo ne who
doesn 't know what a ghas tly waste o f
time and money ed schools are. Sowe ll
say.. he 'd pay every cd school pro fessor
a million dollars 10 stop teaching and
stop writing. He says that wou ld he the
greatest bargain we ' ve ever goncn from
our educationa l dollars .

While I like the idea. my approach
wo uld he different. with our schools be
ing changed to the Sudbury Valle)' School
system. Read Free AI Last by Greenberg
for the lowdown on thi... kind of school.
It ' s turning out amaz ing grad uates. and
at less tha n half the cost of our public
schoo ls. Yes. it's reviewed in Illy Guide .
And o nce you read th at book , you' ll
wa nt to do as I did and gel the othe r
se ven books about thi s phe nome nal

Continued on pcute 8 4
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With the approaching mil. I'm nOI sure what it takes
Icnnium I'\'C OCCIl reading beyond a While House himbo
some art ides on the rcchnol- eruption 10 gel the attention
ogy wonders o f the 20th CCI1- of the media. hut I recently
tury. Like the transistor. gOi a video show ing Dr.
which has resu lted in incrcd- Roger Lcir remov ing tiny im
ihlc changes in conuu unica- plants from a number of
nons. entertainment und COJll- people - and then later lis-
pulers. This remarkable dis. tc ncd 10 an inte rview wit h
covcry resulted in three the doclor on the An Bell
Xobcl pri zes. (W60 BB) radi o talk show.

Wow. great for u... right? Quite a few people with
And great for AT&T. in abductcc sto ries abo have

h 1 h 11" t " 1 r ... , been found to have implants.w osc a s e r:1I Sl!> {l w; s
developed. BU I there 's a some inserted when they were
teeny. tiny fl y in thut oint- as young as four - usually in
mcnt. Jfyou'vc read anything a hand. foot or toe.
at all ahout research funding If you thi nk the abductec
you know that in order to get biz is just another National
funds a researcher ha-, 10 vir- Enqu irer hunch of hokum
tually prove that the results you haven't bothered 10 do
will he as predicted . Yet here any homework. Like at least
we have a case where three of read the Mad book on the
the world 's top scientists subject (yes, it' s reviewed in
were suddenly fu nded on what my Cllidt' ). This Harvard
could easily have been a wild psychology professor decided
goose chase. Nor bloody li kely. In investigate what he consid-

More likely is Col. Corso's crcd aberrant behavior. It
version. "here he w en t to didn 't take long for him to
AT&T with an art ifact from a decide that abductions were
crashed UFO and gave alien real. l ts a fascinating hook

. ' . 1 ' and detecti ve story,trun ststonzcu equipment to ... ...
AT&T to try and fin d out The removed implant s arc
what in the heck it was and of several kinds. with some
how it worked. Actuall y. he showing evidence that they
says he took alien integrated have microcrystal circuits in
circuits to them. This would them which could he some
explain the sudden crash pro- sort of transponder. They are
gram and the unheard of as- encased in a membrane which
signmcnt of three top scion- a surgeon's scalpel can't cut.
ttsts to the project. but which is not rejected by

Corso was the officer at the the body. The substance is
Pentagon put in charge of for- unknown to scie ntists. but if
cign technology, so the rccov- repli ca ted could he of cnor-
era! UFO equipment ended up mcus value to surgeons. Thai
at his office for a quiet iruro- is suppos ing that Dr. l.eir can
duction via mililary suppliers get anyone else ( 0 e\"en look
into the development of new at them.
products. Mayhe Ihe conspiracy para-

Corso l'laims he introduced nnia is catching. bUI right af-
lransistors. ICs. l'lsers. night tel' I watched Ihe implant
vision systems, and olher ad- video three things happened.
vanced technologies. Curious coincidences . One

\Vhy the secrecy? Well. it was that Ihe video totally' dis·
makes sen"e that Ihe Air appeared fmm my living
Force was not eager to lei Ihe room and has never "hown up
puhlic know Ihat Ihey (we) again, Two, I suddenly found
were facl'd with alien" with an uncxplai na!:"t le linle lump
v.lstly advanced technol0· on my hand. belween my
gies. Talk ahout panic! They thumh and forefinger. I' ve
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school - and then maybe
start one like it in yo ur area.

Hmrn , That's Odd!

wanted to do their best 10
catch up with the aliens so. if
they turned out 10 he hostile.
we'd at least have a chance .

Arc Alien Implan ts
Rubbish'!

never had anything like that
before and it's still there.
Three. a friend who was visit
ing said that that night a black
heli copter new low over the
house. He felt something was
....'rong about it so he drove
down 10 New York a few days
later. where an expert found
and removed two implant ..
from him.

Weird stuff. Bur. you know.
the next lime I' m at the hos
pital I' ll ask ' em to X-ray my
hand 10 sec what thai might
be in there. Just in case.

A Challenger Consp ir acy?

If the Cnattenger disaster
was an acciden t. then why is
NASA still covering up some
key in formation? Damning
information?

:'\'0, I don' t sit up all night
liste ning 10 the Art Bell "how
(1Il A?\I radio. but I do tape it
every night on my VCR. All
five hours of it. In Ihal way.
when I' m doing routine no
braincr work I can listen. fast 
forwardi ng through the com
mercia ls. That cut s the pro
gram down to more like two
and a half hours. Skipping the
random unscrcencd calls
from listeners and listening
mainly when he has intcrc..l
ing guests saves me even
more listening time,

Anyway. while coll ating
the pages of the reprint of my
editorials for January thro ugh
April 199!t my conspiracy
theory flag went up when An
interviewed Ted Tncdmcicr.
the chap who instal led and
was in charge of the data
switching systems at the
NASA launch sites, He ex
plained that he'd installed a
sophisticated system which
monitored just atlOlJt every con
ceivahle aSfll."'Ct of the launl·hes.
The controls for Ihe system
were at the launch sile, and
th u~ required special clear
am'c for anyone to :lccess
tht:lll .

On the Cllllllellxer launch
he found that someone had.
shortly Ixlllrl' Ihe launl'h . ac·
l'cs"cd tht: site and turned on'
Ihe master switch for rccord·
ing the launl'h dala. This
switc h was protecled hy a
cover so it could not he acci
denlallyoperated.

Ted pointed out thut even a
vligtu change in the timing of
the release of the bolts hold
ing the rocket down would
havc put a severe lateral
strain on the engines. which
were made in separate pieces.
held toget her hy the O-rings.
A slight reprogramming of
the bolt release sequence
could have caused the ensu
ing catas trophe . But that
would have shown up on the
data record . .. if the rclcm
ctry system had not been
turned orr.

NASA. according to Ted.
was made aware of all this.
hut has never released an)'
informat ion on who tu rned
off the telemetry or why. Or.
for that mailer. why the rc
lcmc try sh utdown didn' t
stop the launch, which was
what should have happened
automatically. That safeguard.
too. had 10 have been com
promised .

There doe sn't seem 10 he
any non-conspiracy way to
explain thi s. so what in hec k
has been goin~ on at NASA
(Nc ....er A Straight Answer)?

T hai Face

So there 's thi!> hill on Mars
that . in a certain light. looks
something like a face. Big
dea l. Big supermarket tabloid
deal. Big Ri chard Hoagland
deal. if you've heard him car
rying on at great length about
it. Serves me right for listen
ing 10 him on the Art Bell
show.

Hoagland puts ~1c 1 Gibson
10 shame a~ a conspiracy
theori st . He be lieves there are
cities on Mars and the Moon
which arc being covered up
by :"ASA. Somehow he lies
this together with the Ma
~on". ~Iy falher and gral1llfa
ther were I'lIllh Ma"ons, but
neilher of them ever men
tioned anything ahout lhe Dr·
ganization to tile. ~o I gue~s I
didn't me.lsure up. Hut then
I' ve ne..-er !leen a !:"tig joi ner.
I' ve managed 10 somehuw not
get in\'Oh 'ed wilh Ihe Lion!>.
Elks. ROlary, and so on. other
Ihan giving ta lks 10 Ihese
group~. Well. I did get in
volved wi th the Chamher of
Commercc and quickly got to
he the prcsidcm (Pelt.>rbxough).



arc not working in the fields .
T he)' used to gather around
the to wn well . gell ing wate r.
Then the government pUI in
pipes to bring water to thei r
homes so they wou ldn't he
able to gat her at the wells.

Food is so sho rt that the
people arc gelling j u... t a few
hundred calories a day of rice
and are slowly starving.

No small bus inesses are
a llowed .

O ne thing the North Kore
ans ha ve been doi ng is se
c re tly di gg ing tun nel s und er
the DM Z. presumably in prep
anuion for inv...ling SOUlh Ko
rea. With Seoul o n ly a lilli e
over :!O m iles from the
D~1Z. there ' s considerable
uneasiness abo ut thi s. T here
arc barricades se t up over all
o f the major highways lead 
ing in to Seo ul. complete with
cx plc ..ivcs 10 quickly pUI the
barricades into place. They
had those set up when I vis
ited the DMZ a few years
ago.

I was lucky in that the head
o f the U:-J fo rces a t the DMZ
was a Danish ha m and I was
able to ge t on the air from his
sta tion. Hey. doc s that count
as a new cou ntry. like those
o ld HZ A rabian neutral zones?

O ne o f the big problems.
C harl ie expla ined. is that we
don't know e xactly where all
of the Kort h Korean tun nels
arc. I' m going 10 have lunch
with him in a few days and
ex pla in how we can li nd th is
out and then propose what
can be done about it

Ask me how we can locale
a bunch o f underground tun
nel s . Radar? Sonar? Nah, if
you 've been rcadi ne Ill)' cdi -• <
torial s a ttentivel y as yo u
should . you 'd know the an
swcr already. I wrote about
thi s recentl y,

On page 11 of Chris Bird's
The Divining Hand is the
story of the famous Paris test
in 1913, where dowsers pre
ci sely located a group o f un
dcrgrcund tunnels and old
mines in Paris. some not even
charted. A good dowser should
he a ble 10 locale e very Xorth
Ko rean tunnel and find its ex
ac t depth . And if it' s too dan
ge rous to wal k around the

Korea n Tu nnels

from his entire body. They
have thi s ..tuff so it is mi 
croe ncapsulated to stay alive
in the ai r and he carried by
breezes for miles. Once you
inhale the air yo u' re done .

With normal anthrax it
takes abo ut H.OOO spo res in
the lung s to guarantee death.
with M arburg Variant U an
rhrax it o nly takes one 10 five
..pores .

Other agents a re Black
Death and powdered small
pox . Now they ' ve combined
Ebola with smallpox to make
it even more deadly.

Well, I thought you might
like to know. Loo k up the ar
ticle in the library if yo u're
not a subscriber.

My Cong ressman. C harlie
Bass. gave a talk on his recent
vis it to North Korea. For
some weird rea ..on the first
US delegation invited to vis it
this country was the Ho use
Inte ll igence Co mm ittee. so
C harlie was there . armed with
a video camera.

The camera was a good idea.
If we hadn' t seen his pictures
to hack him up. we'd have ...us
pectcd he wa.. exaggerating.

I read a lot. bUI I don ' t re
call any repo rts in the med ia
o n what thi ngs are like in
North Korea. T he OOl!OIll line
is: T hey ' re incredibl y awful.
The capi tal. Pyongyang. is al 
most a deserted city. There
are a few people wandering
around. bUI they arc there for
sho w on ly and have nothi ng
to do . No one is a llowed into
the city from the rest of the
,..ou ntry. There is no electric 
ity anywhere in the cou nt ry
except in the presiden t'... pal
ace. C harlie showed me a
night sa te lli te photo of the
Korean peninsu la. with South
Korea ablaze in light and
plenty of li ght in C hina. but
North Korea was tot a lly bl ack
except for one light from the
palace. With no electricity
there are no rad ios or TVs.
No telephones . no Inte rnet .
no faxes . There is no o il for
lamps. either.

T he people are nOI allowed
to congregate and ta lk in any
o f the towns. They have to
stay in the ir homes when they Continued on pag e 86
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country to do so). bUI (hen we
saved their leaders ' bacon
(pardo n the expression) eight
years ago. keeping tho se des
pot s in power.

What d idn 't ge t much co v
erage were the other coun
tries strongly suspected o f
hay ing biolog ical " capons.
You know. like our friends
Iran. Libya. North Korea.
Syria. China and Vietnam .
Plus Russia, Ind ia. Egypt.
South Korea and Taiw an .

Sure. there 's an inte rna
tional agreement not to de
vclop such weapons. Bu t then
we hear rtuu the US has. de
..pitc the agreeme nt. been de
s igning. making and stockpi l
ing rhc stu ff fo r years in se
cret. And so has everyone
else .

It's easy to make the stuff.
You' ve probably seen the 60
Minutes segment ..bowing
that the US ...o ld Sadd am an
thrax and bubonic p lague
ger ms. a ll with not just the
okay, but with serious pres
su re from our State Depart
mcnt to mak e the sales . It
o nly takes a small area to
make as muc h of thi s ..tuff as
)'HU want. "'0 it can he made
anywhere and quickly moved .
if an inspec tion looks likely.

Delivering the stuff cffec
tivcl y isn ' t easy since day
light kills mo st agents. so it
mi ght not he as se rious a
threat as a revival o f the
Spanish Flu .

So. arc we going to bomb
the C hinese biological weap
ons plants (presumi ng that we
can find ' em )'! And how
about a ll the others?

A recent article in the
March 9t h ( 1998) The Nell'
}''(,r k er quoted the tcp Russian
bacterial warfare ..c ic ntist.
who is now working. for us. as
saying. tha t when the liSSR
fell apart the funding for hac
ren al warfare project... d ried
up. so he and the rest o f the
scientists involved headed for
the co untries offering them
employment. taki ng along
some starter viruses and germs
10 help gel things go ing.

lie told about their working
on these agents in space suits
and that one day one sci ent ist
had a needle prick his linger
through the glove. He died a
fe w days la te r oozing hlood

nom bing Iraq

The Admi nistration, a ided
mighti ly by our beloved me
diu. have been whoop ing it up
about Suddam's biologi cal
weapons. with few voices o f
moderation being heard . Yes.
it would be awful if Suddam
unleashed anthrax III a :'\ew
York ...ubway,

But even more in danger
would be his neigh bors. Yo u
know, like Iran. Saddam hates
us something flercc. hut I sus 
pect thai he hates Iran even
more. and they're a lot close r
and easier to deal with. Yes.
even in the heal generated by
the Administrat io n over the
blocked UK inspections, we
weren't hearin g about any se
rious concern fro m the other
Arab countries. Oh. Kuwait
sided with us (the only Arah

Come to think o f it. I' ve been
made the president of most of
the groups I' ve j oined . Hmm.
I digress. as usual.

Getting hack to the 50

called face on M ars. If. as
NASA clai ms. there is no th
ing 10 it. then why haw they
anno unced that the latest sat
ell ite circ ling Mars will have
its camera turned o ff whi le it
is o ver the Cyd onia area
where the face is? Wel l, that ' s
what NASA's D r. M ichael
Mayland sa id. Now that's
weird.

I can understand thai
:'\ASA might say the camera
would be turned off. out I'll
bet it won' t be . Thu s. if they
fi nd cl ear s igns of a current or
past ci vilization they mi ght
want to keep that quiet.

Why'? Becau se that would
put on t he pressure 10 send
astronauts to explore it. and
KASA. I ...uspect. knows that
there is no way with our cur
rem technology to get anyone
into space sa fel y beyond the
Van Allen hel l. Moon roc ks
they could fake, hut not the
exploration of a city o n Mars .

O r am I being caught up in
the conspi racy theorie... too?

You. 100. can really upset
the believers in ~ASA and
our having vis ited the Moon
by reading Rene ' s NASA
Mooned America and quoting
his data.
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area. the dowser can do J USI

as well ....-ith a good map.
Once located. what ...hould

be done about the runnels"
:\1)' idca would be to set up a
dri ll and put a pipe down into
cucb o f the runnel s. :\1ayhc a
four-i nch pipe. T hen I'd col
lect a few hundred thousand
gallon... o f pig manure and
star! pumping it i nto the IUI1+
nels unti l they 're full . If they
run short of manure in South
Korea I'm sure the good
people of Georgia w ill he
glad to ship over a few tan k
ers of the stu ff they have
collecti ng around their big
commercial pig farms. Maybe
you saw the fuss over the

SPECIRL EUENTS
cOllt illUedJrom JKlfJe 39

PHILADELPHIA. PA The Olympia
ARC will operate WA3BAT 1300l
May 2nd-2200l May 3rd , to
commemorate the 1001h Anniver
sary of Admiral Dewey's triumph
over the Spanish Fleet at the
Baili e of Mani la Bay. SS BI
Ph::llle 3.898.5. 7248.5. 14.248.5,
21.368.5.28.368.5, 145.270 FM;
CW-7,0301.11 0, 14.030, 21 .0401
.110, and 28.025. For a certificate,
send QSL and a 9" x 12' SASE to
Olymp ia ARC, Independence
Seaport of Philadelp hia , 2 11
South Columbus Btwi" Philadel
phia PA 19106 USA.

MAY 8-9

MIDDLEBOURNE, WV The Tyler
County Amateur Radio Orqanraa
tton will operate KC8GXI 1400
UTC Friday May 8th-2200 UTC
Saturday, May 9th , to com
memorate the Tyler County
Historic Museum Open House.
Phone 3.860, 7,230, 14.270 and
28.320. For a certificate, send
OSL and 9' x 12' SASE to
TCARO, PO. Box 287, Middle
bourne WV 26149 USA.

pollution and sti nk on the 60
Minutes segment.

This migh t tum the D~IZ

into De M anure Zone.
If the North Koreans com 

plain we could explain that
we are j ust rc-fertilizing the
ground.

Sometime... there arc better
weapons than guns and
bombs. Somet imes it's beuer
to outsmart an enemy than to
out right them.

The main problem is that
the people of North K orea
have no way to gel rid of the
government that i s holding
them pri soner. They are
watched so carefull y that they
can' t revo lt, so there can be
110 uprising. They ' re too
weakened by the food short
age anyway, and they have
no means of communications

MAY 9-10

OREGO N aso PARTY The
Central Oregon OX Club, K7ZZZ,
will sponsor the 1998 Oregon
a s o Party OOOOZ May 9th- 24ool
May 10th. Suggested ftequences:
CW- 1.810. 3.540. 3.735, 7.035,
7.125, 14.035 , 21.035,21.125.
28 .035 and 28 .1 25. Phone
1.855,3.905, 7.280, 14.280,
21.380,28.580. VHF-50.125,
145.025.and 146.550. No repealer
a s o s, Awards logs by June 30th
to Oregon QSO Party, c/ o
C.O. D. X.C. K7ZZZ, 1982 1
Ponderosa sc. Bend OR 97702
USA. Please contact this address
IOf rules and enclose an SASE.

MAY 16-17

OAKHURST, NJ The Ocean
Monmouth ARC will celebrate a
Marconi special even t at one of
the original antenna sites used
by Marconi. Station N2MO will
operate 1400 UTC May 16th
1400 UTC May 17th, on 80-1 0
meters in the General portion of
the bands in SSB and CWoaSL
with SASE to OMARC, P.O. Box
267, Oakhurst NJ 07755 USA.

wi th each other. :"01 even
talking.

Thei r govcm mem has been
busy sell ing missiles to Iran.
They expla in that i f we want
them to stop doing this then
weIl have 10 buy thei r m is
siles. paying for them with
food.

Huggable Wayne

A t harnfests hundreds o f
ham s come up to say hello
and they don't j ust shake
hands, they hug me .. . and I
love it ! I love it because I
"now that the od ds arc that
these are peop le who arc
healt hier, wealthier and hap
pier as a result of my ed i tori 
al s. The hand-shakers are
people who enjoy my cditon 
als. hu t haven't yet let rnc

MAY 23

HUNTSVILLE, TX The Sam
Houston Radio Society will
operate Club Station W5SAM
from 1300 UTC- 2200 UTC
Saturday May 23rd, from the site
of the statue of Sam Houston,
beside Interstate 45 at Huntsville
TX. The statue is visible for live
miles and is the world's tauest
statue of an American hero.
Operat ion wi ll be on or near
14.240, 21.300. and 28.495. For
a specia l OSL, send OSL and
bus iness- size SASE to Sam
Houston Radio Society, 407 Elkins
Lake, Huntsville TX 77340 USA.

SUMTER, SC The Sumter AAA,
in conjunction with the 55th Iris
Festival in Sumter, will operate
Special Event Sta tion W4GL,
0400. Saturday, May 23rd-1 600
UTC Sunday, May 241h. Stations
coni acted may req uest a
certificate by sending a 9' x 11"
manila envelope to the Sumter
Amateur Radio Assn., P O. Box
193, Sumter SC 29151 -0193
USA Contact person is Steve
Heriot KC4ZLB, (803) 773-2282.
W4GL will operate in the General

change thei r l i ve... The obese
and smokers generally sneak
by, avo id ing eye con tact.

Can I get you to stop poi 
soning yourse lf with sugar,
coffee. alcoho l, nicotine. and
denial mercury '? Can I gel
you to exerc ise every day. re
ducc your ...tress. and drink
large quanti l ies of di stilled
water? The result s (Ire worth
it and you' l l be in line to hug
me at Peoria in September.
You are going to come and
see me at Peori a. aren't you'?
The hamfcst iv September
I ll- 20th and I expect you 10
make a maj or effo rt to he
there. armed with questions.

Yc.... I'm playi ng the same
health-wealth rune I lay on
vou cvcrv month. Hello. i..
anybody home? fa

portion of the amateur radio HF
spectrum.

MAY 25

CANFIELD, OH The 20/9 ARC
will celebrate Canfield OH's
Bicentennial on Memorial Day,
May 25th, by operating station
KaTKA from the War Veteran
Museum in Canfield . Operation
will be 1300 UTC- 2200 UTC. 40
meter phone on 7.260 15; 20
meter phone on 14.275 ±5. For
a cer ti fic a te , OS L with an
SASE to K8TKA. 2895 Penny
Ln., Youngstown OH 445 15 USA.

JUNE 6-7

BOWLING GREEN , KY The
Western Kentucky OX Assn. will
operate KB4ALC from 0001 UTe
June 6th-2359 UTC June 7th. in
celebration of the annual Cor
vette Homecoming in Bowling
Green. Frequencies: 7280, 14280,
21380 , and 28480. Stations
contacted may request a cernt
reate by send ing a OSL to
Kenneth E. Newman KB4ALC,
505 Emmett Dr., Bowling Green
KY 42101 . fa

If you 're a No -Code Tech , and you're having fun operating , tell us about it! O ther N o-Code Tech s will enjoy reading I
about you r adventures in ham ra d io-and we'll pay you for your articles. Yes, lo ts of nice clear photos, p lease. Who
know s, you may even see one o f you r photos on a cover of 73 MagaZine! Call Joyce Sawte lle at 800-274-7373 to I
get a copy of ' How to Write for 73 Magazine." T hen , send your stuff to 73 Magazine,Attention: Joyce , 70 Ro ute 202
North , Peterborough, NH 03458.

----- - - - - - -------
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May is close enoug h 10 summer
10 be a problem beca use of high
no ise (Q RN) levels . However.
o n q uiet e ve nings you may find
superb DX across the Atlantic
on HO meters for US and Euro
pean ham s . One-si xty is al 
wa ys a s um mertime problem.
but usi ng Beverage antenna s
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time sbo n s kip w ill average

1500 mile s or more- us ually
more.
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skip-with some times surpris
ing signal strengths.

40-80 meters

20-30 meters

As a lmost a lways. 20 me ters
will be your best OX ha nd fo r
both daytime and even ing peri 
ods . Twenty will Slay open uu
ti l wel l ancr dark. and 30 meters
really begins to shine in the late
e vening hours. Peal co nd itio ns
e xist sho rtly after sunrise at your
location. and again in the late
afte rnoon . \ Jidday conditions
are not like ly 10 he good due In
excess!ve ionization and absorp
tion. Short sl ip wi ll he excel
lent o ut to a bo ut 250n miles o n
both bands 0 11 Ih<O' best day :'> .

Fo rty will he e xcellent after

dark un less the noise levels from
thunderstorm activity arc exces
sive . These will he "all nig ht"
bands. with ·W slig htly bet te r

-HarolcL did you ever notice when you look up at
the d ouds-.. il: looks like lhe tower IS fa lling over?'

May might not be a very e x

citing month for OX propaga
tion. because o f the appr oaching
summer solstice. altho ugh the re
may he some days very favor
able for spo rad ic E propagatio n.

The four days surrounding the
llth. as we ll as being poo r for
propagatio n. may prod uce vio
lent geophysical effect s such as
volcanic activity. earth quakes.
and severe wind storms.

10-12 meters

15-17 meters

Yo u can e xpect some reason

ab le short-skip propagation out
10 1500 mi les or so. and ceca

sionally greate r di stances. par
tic u la rly u unscquatoriul OX

You may e xpect occasion al
short-skip openings from abou t
500 10 1500 miles. T here may
be rare openings 10 greater di s
lance s. bUI nOI reg ularly.

I
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ITurn your old ham and computer gear into cash now. Sure, you can I
wait lor a namtest 10 try and dump it, but you know you'll get alar
more realistic price it you have il out where 100,000 active ham po-
tentia l buyers can see it, rather than the lew hundred local hams whO
come by a flea market table. Check your attic, garage , cellar and
closet shelves and get cash for your ham and comp uter gear before
it's too old to sell. You know you're not going to use it again, so why
leave it tor your widow 10 throw out? That stuff isn't getting any I
I

younger!
The 73 Flea Market , Barter 'n' Buy. costs you peanu ts (almost)
comes to 35 cents a word for ind ividual (noncommerciall ) ads and
$1 .00 a word tor commercial ads. Don't plan on telling a long story.
Use abbrev iations, cram it in. But be honest. There are plenty of
hams who love to ux things , so it it doesn't work, say so.
Make your list. count the words, ind uding your call,address and phone
number. Include a check or your credit card number and expiration. If I
you 're placing a commercial ad , include an aodmonarphone number,
separate from your ad.
This is a monthly magazine , not adaily 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', get many calls, too high. I
I

So get busy. Blow the dust off. check everything out, make sure it still
works right and maybe you can help make a ham newcomer or re
tired old timer happy with that rig you're not using now. Or you might I
get busy 00 your computer and put togemer a list 0 1 small gear/parts
to send to those interested?

Send your ads and payment to : 73 M ogo:.ille, Barter ' n '
DUl, 70 Rt , 202:"1, Pete rborough ~II 03-158 and gel set for

the phone calls. The ucadhnc for- the August 1998 eta..sified ad

section i s lun.: IOlh. 1998. I Radio Bookshop
ORDER FORM

Barter 'n' Buy
WANTED: RF Instal1atlO!l Technician
Future ViSIOn, Inc. is see!<,ng IO(\rvl(luals
to ins tall wireless data communicanon
systems throughout the US and Canada,
cenceeree encuo have exper ience m
slalling antennas, tranemrs ecn lines.
grounding systems. and tOWilr climbIng
MicroWave & spread spectrum expenence
is a plus! This posotJOn Includes exteneve
lIaval , Please torward rt!sume and salary
requeements to JIm Hong KA8ZGP at
UimO luturevision.net] or by mail: Futu re
Villon, Inc.. 1709 N. West Ave., Suite
117, Jackson MI 49202. Fulure Vision, Inc.
is an equar opponunity employer, [w_.
Murevision. netl. BNB836

BtOELECTRIFIER'" S Hz mICro current
supply lo r plant anc! anomal reeeeree .
Sem l-K,t $38.00. Assllmbleel complete
wi lh ba tteries and Silve r elec trodes
$89.50 . Adel $2.50 ooetaae . Th orn• •
Miller. 314 South 9th Streel, Richmond
IN 41374. BNB343

HEATH COMPANY IS sellI'lQ p/'lotOCOPI8S
01 most Heathk" manuats. Only authO
flzed source tor COpyrlghl manuals.
Phone: (616) 925-5899, 8-4 ET,

BNB964

CL ASSIC RADIOS. RadlOFinderWeb list
reVISed weekly: [www, radlOllnder.roml T~
FAX (313) 454·1890. [tK'datOradiofinder
com]. BNB700

AMERITRON AL·80A . Good Condx. 160
15 m. $500. snc stetesue only. K9MKN
(2191658·401 9 atter 6 p.m. BNB59

CO LL OIDAL SILVER GEN ERATOR!
Why buy a "box 01 baneneS-lor hundreds
01 dollars? CUHent regulated, AC pow
ered , tully assembled wllh . 12 AWG su
vee aiecrrodee. $74.50. Same, but DC
powered, 554.50 . Add $2.50 shipping ,
Thomas Miller . 314 Soulh stn Street.
Fhchmond IN 47374. BNB342

Audio Equipment W. nled : 19305
19605 TUbe·type ampuners. large or
small speakers, mixers. rmcropnones.
tubes, parts, etc. Espec~ lIy Western arcc
tric. Jensen. Marantz. Macintosh, JBL,
etc. 1-800-251-54S4, 6NB202

TOWER to. sale. 100' MILtTARY AB
10SC . Heavy (Ju ly ga lvanizing. D,s·
mantled, includesguy w ne,screw anchors,
ne w bo lls. excel lent condit ion. Jim
W90 LR, S165 Island View CirCle South.
Polk cev FL. ~,mw9glrO juno.cern). (941)
984,1317. BNB56

AST RON power supply, bfanc!·new wI
warranty. RS20M 599. RS35M $145.
RSS0f,4 $209. RS70t.4 $249. AVT. Call tor
OIlier rrcoere. (626) 286-0118, BNB411

HIGH END SUBWOOFER AMPS, ALU
MINUM CONES. OTHER AUDIO STUFF.
aueen asscceies. (6031924·2383 FAX
(603) 924·3392, [FOTF77BOproOogy.com).

BNBm

Cesh for Collins : Buy any Collons EqUIp,
ment. Leo KJ6HI, Tei.lFAX (310) 610·
6969. [radioleoOearthlink. net]. BNB425

Country - -Slate - Zip - -

1YOll "'") ,nI.' r ~y "1,1,1. ~'k.rn"'" ,. f.l.' . All f<ly".,n l, "'" ~ , "" \l\ l'~ n,,~I, . Alk ,.." ~ "',,,,h Ii. ,1:1"''T'l./

rrn.~;:~"1 ~"tul...., ",lInll;1~i.~"1l'l"" i,L'rl.".l.'" rn"'''.....,. ~~~~'~~~:!'TOJ.AL I

ftne OX along the paths of dark

nc vs o n all ha nds. Usc it (0 your

advantage.

RESEARCH LABORATORIES. P,O. Box
81. wastunqton DC 20044 , Please sene!
$25,00 donation with 55.00 tor S&H,

BNB420

TIRED OF IRONING? PCB service , No S
setup. tree scann ing available. FIRST
PROTO . 4201 UniverSIty Drive. Jll 02 .
Durham NC 27707. (919) 403·8243.

BNBSOOS

METHOD TO LE ARN N ORSE CODE
FAST AND WITHOUT HANGUPS Johan
N3RF. Send $1.00 & SASE. SVANHOLM
RESEARCH LABORATORIES, P.O. Box
81 , Washington DC 20044 USA

SNB421

CERTIFICATE commemorat,ng wO'llfs
hrst 8Il1,ne stewaroess. WAOAUU. NOU M.
and other Tri·Stale ARC members coer
atlng trom her home town in the General
band s 0730- 1930 CST 8·8 +9 and 8·
15+16. Front 01certificate will be photo ot
Ellen and the Boelf19 8080A she newIn.
Due 10 prIntIng cost send 52, a OSL card
and an 8-112 x 11 SASE. OSL inlo on me
a.... Ernie Martin WAOAUU. 403 West 2nd
st, c-esce IA 52136. BNB57

Gray-line OX

for rcccivine and verticutantc n-o

nas for unnsmitting will gi ve
better than average re..ults .

Note ubout chart: The indi 

cated hand is o n l y a guide, Al
ways check the next higher o r

lower hand. where I() meters is
Always be aw are III at a hal f shown. listen on 12: w here 15

hour beto re and utter loc al sun- meters is indicated. Iisten on 12

SCI o ften pro v ides some really and 17: and so forth. m
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TE LEGRAPH KEYS AT DAYTO N
HAMFEST: 500+ Pre·Civil·War-WWII HiS·
toric AnllQlJe Telegraph Keys. Sring your
OLD keys. pIlOIOS. sicees. Free Informa
tion. Hl$lory, AppraIsals, Pretzelsl CoI~·

tors· ShoW·'n'·Tall Parles , 4 p.m. 1'1 be
Buyfllg, Traellflg. $elling. Look lor I r-.e 1().
ft . KEY sign ViM my Intem et TELE
GRAPH MUSE UM tor previews and
hamtest location, [hllp:llw1tp.com].

BNS42

WANTED: 010 Allair. SOL or Imsai com
puter. Also soltware, orwes ana S·l 00
boards Bob Wood. 36t2 Nor1Il l2th AWI .
Pensacola FL 32503. (850) 432·3782.

BNB52

RF TRANSISTORS TUBES 2SC2879.
2SC1 971, 2SC1972, MRF247, MRF455,
MB8719. 2SC1307. 2SC2029, MRF454,
2SC3133. 4CX250B. 120 0 6. 6KG6 A.
etc. WESTGATE. 1·800-213·4563.

8""6000

MAHLON LOOMIS, INVENTOR OF RA·
0 10, by ThomasAw~by (oopyright l 967).
seccne printing evaueme from JO HAN
K .V. SVANHOLM N3RF. SVANHOL M

I
I

I.. I I
Shipping : All orders add $5 .00 handling ' plus

Ithere is an additional at cost shipping Charge S&W I

'

added to auIorelqn oroees. We ship UPS where TOTAL S - - -r-t
possible. please give us street address. I

IMake checks payable to "R ad io Bookshop." I

IForeign Orders: Choose one L surface shipping D air shipping I
I(Surface delivery may take 2-3 months .) I

I
' Note: The actual foreign shipping costs will be additional to the I
reqular sfuppmq and handling lees.

I IIName Phone - ---- - - I
f dd,ess - --- - - --- - ----I
ICily - - - - - _ j

I $ 10 m in im um for c redi t card orde rs I
- - - - - - - - - - - - - --- - - - - - - - - 1 h otaI Paid S C CheckIMoney Order ~VI SA S MC I

ICard # Exp ires I
I ----- - - I
jS ignatu re Date I

~~'ePhone : 603-924-0058, 800-274-7373, FAX 603-924-8613:
I ii:Racio Bookshop, Dept 596, 70 AolJe 202 N, PeierOOrolgh NH 03458 I

I0 YES , Send me 12 issues of 73 at the low rate of I
I 524.97 (save 47% over the cover price), Canada add 57 I
I plus 51 .40 GST; Foreign add 519 surtace; 542 airmail. IL ~





~RC

•
160-10 Meters PLUS 6 Meter Transceiver

1 AU-Mode Operat ion (SSB,CW,AM,A FSK,FM) on all HF amateur
bands 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 AMPLI FIER . Final PA utilizes RF MOSFETs

to achieve low distortion and high durabi lity. Rated output is 10
to 150 watts on au bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER · Auto luner included as
standard equipment. Tuner settings are automatically stored
in memory tor fast asy.

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

5 GENERAL COVERAGE RECEIVER - 100 kHz-30 MHz. pius 48·
54 MHz receiver. Electronically tuned front-end filtering , quad
FET mixer 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 conlinuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for zno and 3rd IF optional.

7 C RM SUPPR ESSION · Other interference reject ion features
include Passband Shift (PBS), dual noise blanker, a-step RF atten
uation , IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING · Once tuned, the IF notch fille r wi ll track the
offending heterodyne (::!: 10 Khz) if the VFO frequency is changed.

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

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

11 DUAL VFOs • Two sepa rate VFOs for split-freq uency ope ration.
Memory registers store most recent VFO frequency, mode, band
width and other important parameters for each band .

12 200 MEMORIES . Memory capacny of 200 channels, each of
which store frequency, mode, AGe and bandwidth.

13 COMPUTER INT ERFACE · Built-in RS-232C interlace for
advanced computer applications.

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

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

I~RC1 3e;pon Rt:idi.o Co.,.ltd.
430 Park Ave., 2nd Floor New Yo(\(;, NY 10022 Phone; (212) 355-1180 Fax: (212) 319-5227

QRCU: 159 ON READER SERVICE CARD
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