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N...mbet'l on your Feedback card

Wayne Green W2NSD/l

NEVER SAY DIE

Contirlu8d 00 page 74

tance. From thai it's simple to cal
culate how much vOltage to apply
to get a net of 50 microamps. It
comes to around 36 'lolls, which
can be supplied with tour 9-'1011
transistor radio oanenes. It seems
10 help to keep reversing the cur
rent , which can be done with a
miniature double-pole relay and a
small liming circuit.

Beck found that, by using the
"blood purifier" abou t 20 minutes
a day, in a few weeks the T-cens
rebuilt their strength and the HIV
virus disappeared, Several hun
dred people have used the gad
get so far and I have yet to hear
01 a failure to eliminate HIV. Beck
believes that thi s should also
work on the ebola virus. Consrd
ering the fatality rate lor the virus.
there seems little to lose in trying
this approach.

Since the AIDS virus tends to
hide away in the lymph glands, of
ten for years, Bob ligured that a
strong magnetic field might shake
it loose into the blood stream,
where the purifier could then do
its work. He wound a coil of wire
and put it in series with an old
photo-flash unit, thu s ine xpen
sively providing the zap ot current
for the coil. Copies of Gray's
Anatomy are available from dis
count book sellers to help people
f in d th e location of the lymph
glands.

So here's a challenge for you
gadgeteers. Let's see whal you
can come up with in a simple cir
cuit which will allow people to
pass about 50 microamps through
the body, switchin g Ihe polarity
two 10 ten times a second. Let's
use a f1 ip·!lop instead of a relay
and LEOs to indicate correct and
low battery voltage. And don 't tor
get a poten tiometer to va ry to
voltage. Keep it simple.

Beck has been giving talks on
this approach to medical groups,
trying to re-eoucate them away
from the normal drug or surgery
approach to medicine , That's a
tough sell.

In order 10 make sure that the
blood purifier was safe, Beck first
tried it out on himself. Instead of
20-minute sessions, he left it on
for a couple of hours, as I've men
tioned in a past editorial. He
found that, as a result , he was
losing weight. He kept on losing
until he reached a normal weight
for his build and then the weight
loss stopped, He doesn't know
just why this worked. and it's too
soon to be sure of what it will do
lor others. But il it does replace
dietin g, someone can make bu.
lions! Well, they can, if they can
stay one step ahead of the FDA.
Or two steps.

proach has failed? Or rather that
it has been successful?

The so-called health ca re in
duslry is d riven by the pharma
ceutical companies, which seem
to have firm control over the AMA,
the FDA, federal research dollars,
and Congress , When a new dis
ease comes along , tha t means
more potential profits from new
drugs. Whee! So one of the last
things the whole industry wants to
see is an inexpensive cure lor a
serious illness. Or any illness.

Is it possible that something as
simple as passing about 50 mi
croamperes through the blood
can end AIDS and HIV? And per
haps other blood miserie s such
as herpes? If you've been reading
much about the FDA you know
that they've let hundreds 01 thou
sands of people die by preventing
the American sale 01 drugs that
have been saving lives in other
countries, There's a lot to be said
for the concept of not trust ing the
government. I know that in my
dealings I have had that concept
constantly reinforced.

A physicist I know (Beck) came
up with an ultrasimple approach
to passin g current through the
blood without havinq to remove it
from the body first. Since all 01the
blood circulales throu!1l the major
arteries, why not hook a couple of
electrodes to the body and let the
current go through the blood while
n is circulating? The blood has the
lowest resistance, so most of the
current flowing through the body
will be going through the blood.

And since you don 't want to
mess with the body's electrical
signals controlling the heart , It's
best not to have the current pass
ing through that organ . Why take
chances? So instead of passing
the current from arm to arm, the
electrodes can be put on the an
kles so the current passes
through the leg arteries. No harm
has come of this in thousands of
trials.

We published a Chart in Radio
Fun showing the body's rests-

make my day.
What can you wri te about? If

you haven't buill anything inter
esting , can 't review a new prod
uct, and haven't gone on a nxpe
difion . then maybe you could write
about th e most exciti ng t ime
you've had with amateur radio?
like. did I tell you about the time I
made a raft of moonbounce coo
tacts through the b ig d ish a t
Arecibo on 1296 MHz? Now, that
was exciting!

Hey, That's Bribery!

Yep, mars about the size of it.
I'm going to blibe you into (1) writ
ing letters I can't refuse to print
because they are so interesting or
enterta ining , (2) or you've se nt
me some news c lipping that
forces me to write some editorial ,
(3) or you've sent in a combo sub
scription for 73 and Radio Fun lor
your local library or a school li
brary, or (4) in some other way
significantly contribute to making
my day a happy one (like sending
me a good article, complete with Better Use?
a disk and photos) . In case you've been wondering

You see, I'm also in Ihe bust- what's become of the 220-222
ness of making compact discs for MHz segment of our 220 band
a zillion small record companies. which the FCC confiscated be-
One of the ways I've been helping ca use (1) we weren't using it
them promote their music is 10 enough , (2 ) we don't have an
have our music experts listen to even t rau-wey effective lobby to
these CDs and rate eacn serec- protect our hobbY, (3) our hobby
tron . The top-rated track Irom is almost unknown to the public,
eacn CD is then put on a sampler and (4) we don't have enough
CO, along with other music of the hams to register as even a tain t
same type 10 help people discov- blip with congress, our old band is
er, as I have, that almost all of the alive and well and being put to
really creative music these days some very good uses. For In-
is coming from these small, lrce- stance, they've been developing a
pendent record companies. So, in new generation of digital radios
case I decide you've "made my for business 10 help cui the cost
day' wilh something you've sub- of cell ular phones. They provid e
milled, let me know what kind at both voice and data channels and
music you like the most . Your have been busy erecting towers
choices are: (a) jazz , (b) pOpl lor the repeaters in several areas
rock, (c ) contemporary instrumen- 01 the country. In Florida, for in-
tal, (d) classical , (e) world , (f) lolk, stance, each tower covers a 40-
(g) blues , (h) countryzblueqrass. mile circle and can handle a thou-
(i) Christmas, (j) music for kids, sand customers. This has cut the
(k) gospel, (I) big band , (m) new costs of communications for some
age, (n) Cajun, (0) cargo. (p) soft u sers from around $2,000 a
rock, (q l scottish . ( r) reggae. month tor cellular lelephones to
(sl pianists, (t) fiddlers and pick- $25 a month for the new service.
ers, (u) love songs. (v) perfect (Thanks W2NGNl4 lor the news-
10/1 0s , (w) Doctor Dream, (x) paper clippings!)
oueuton Sampler, (y) Koch Sam-

Contestpier , (z) Sec rei Guide Hodge-
podge. That ought to hold you! last year I mentioned that Ihe
Eactl CD has arouncl15top-rated Albert Einstein College o f
selections, and I've got most of Medicine had discovered that
the CDs from whictl these tracks when a small current was passed
were taken available at bargain through the blood it prevented the
prices for hams. You'd ordinarily HIV virus from acting and repucet-
have to pay $ 15 or so lo r top- ing. little has been published in
notch musi c li ke th is and I'm the medical literature since then.
giving it away . . . if you help to Does this mean that th is ep-
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NOT SURE WHICH 10 TO BUY?
HERE'S T THE EXPERTS HAVE

TO SAY ABOUT AZDEN.
PCS·7000H 2·METER MOBILE
(OST 1/95) ..."With its ample heat sink, thePCS-7000H ran cool, even during long-winded conversations at the 50Wlevel.
The Alden is theonly radio in th is group to offer atwo-year warranty... This radio receives as well as it transmits."

PCS-7500H 6·METER MOBILE
(738/94) .. ."its handheld PIT microphonehas asolid
feel and produces solid transmit audio. Its receive
audio is tull, loud and undistorted. andsounds better
than many mobile rigs. And therig is beautiful... maybe
theonly gameintown tor amoderately priced 6-meter
fM rig." (Radio Fun 10/94) .. .''TheAlden PCS7500H
exceeds my performance expectations! It's a real
bargain in today's hamequipment marketplace and
every 7500H owner I'vetalked toagreeswith me! "

PCS·7200 220MHz MOBILE
(733/95) .."An excellent entry- level radio for
newcomersand oldtimers alike. With 25 watts
output powerandsensitive, selective receiver, it's a
'workhorse' radio that will serve avariety of needs:

AZ-61 6-METER HANDHElD
(OST3/95) .. .'With the AZ-61, Azden brings the
convenience of an H-Tto the 6-meter fMWorld...
The design is rugged and Alden backs thedurabil ity
witha two-year warranty (unique in the amateur
equipment market)... TheAZ-61was apleasure to use.
Theradio performed well inall applications: mobi le,
portable, and home." (CO 1/94) ..." 1was pleasantly
surprised to hear just how good it sounds, both on
receive and to theother operator on transmit. Theabil ity
toprogram so many different aspects of the radioalso
makes it quite attractive.., Did I say that I enjoy using
theradio? I certainly do! You will also enjoy owningone
of them." (73 11/93) .. ."This 15 anadvanced-featured
handheld...Ilike it. I liketheAlden AZ-61 6-meter a lot:

AZ-21A 2·METER HANDHELD
(CO 2/95) .. ." Thereceptionof weak signals was
outstanding withthis unit... It is certainly oneof the
best I haveever heard... f roma pertormance
standpoint, I wouldgive the AZ-21A a very high rating.·

PCS·9600D VOICE/OATA TRANSCEIVER
(OST 5/95).. ."Putting it simply, the PCS-96000 is an outstanding transceiver. In fact, it is the only single-modebase/mobile
rigthat we'vetested that is truly 9600-bitls ready... TheAlden PCS-96000 offers thebest ot both worlds. It's acapable
440-MHz voicerig and atrue ·9600-baud ready" packet transceiver:

for literature, prices, name of your local dealer, and service, call: (516) 328-7501, fax: (516) 328-7506, or write to:

147 New Hyde Park Road. Franklin Square. New York HOIO

CIRCLE 2n ON REAOER SERVICE CAR D

~m
TO PLACE ORDERS (ONLY)

CALL: 1.800-643-7655



LETTERS

Jim Fonte K K9T Did you
know thai the ARRL called for a
meeting of Frequency Coordina
toes in 51. Charles, Missouri? To
be invited you had to be a recog
nized Frequency Coordinating
Entity. Pay attention 10 thai word.
recogn ized! This meeting was the
opportunity, according to the AR
AL, (and now also Chiming in, the
Mid-America Coordination Coun
cil, a.k.a. MACC) for the frequen
cy coordination community to u
nally develop a way to get FCC
acknowledgment and recognition
of themselves, develop the COll
cect of Single-Point-Of-Contacl
trequency coordination, put tee th
into the enforcement of repeater
coordination by re-meteuna reo
pester licenses, and set up a plan
01 national coordi nation stan 
dards from whictl all Coordinators
wo uld administer repealer fre
quency coordinations and band 
planning.

What concern is all of this to
you anyway? Well read on.
Oh, excuse me please par-
don my bad manners and allow
me to introduce myself. Jim
Fonte is the name, KK9T is the
call. I am the Coordinator of the
Indiana Repeater Council Techni
cal Committee. Been licensed for
26 years, active on , 60 meters
through 23 centimeters, so I am
relatively confident of what I write
wittl regards to amateur radio re
peaters.

The following story is true . . ,
none of the names have been
changed to protect anyone!

On July 8, 1995, I was asked
by one of our tndiana Frequency
Coordinators il I would be inter
est ed in att end ing a Nation al
Coordinators Mee ting in SI.
Char/es. MO, in October, I said ,
"Sure . . . what's the agenda?"
Well, ttl is fellow wasn't complete
ly certain. as he had only heard
about it recently. He gave me a
phone number for lisa at the AR
FlL HQ. telling me to call to make
my reservarcos for the roiet. and
lind out what I could about the
meeting . When I fina ll y got
ttlrough to lisa on the 25th of Ju
Iy, I asked her to lax the hotel into
and any other stull she had on
the meeting . She said she would
get the hotel inlo out right away,
though she couldn't help me with
th e meet in g info rma tio n, bu t

Number 2 on your Feedb.ck eartf

From the Ham Shack

"would I like to speak to Jay for
that meeting agenda?" She con
nected me to Jay Mabey NUOX,
the guy who edits the AFlFlL Re
peater Directory. I introduced my
sen and asked him what the rea
son was for th is gathering . He
said that it was an opportunity tor
the frequency coordinating com
munity to get together to hammer
out the process of gaining recog
nition trom the FCC, work out all
those problems that are plagUing
Frequency Coordinators every
where , and a chance to discuss
the coordination of the 219to 220
MHz band lhrough the newly pro
posed Single -Point-Of-Conta ct
System (SPOC) ot frequency co
ordination that the FCC is insist 
ing on. He said that this was the
Frequency Coordinators ' meet
ing. to be orChestrated in whatev
er manner they deemed nece s
sary. When I asked him what the
agenda was, he sa id he didn't
know because they hadn't written
it yet. They, who? W e haven't,"
he answered . I said , · 1 thought
you said mat it was the coordina
tors' meeting?" He answered, "It
is!" I said , "Well, if it's the coordi
nators' meeting , don't yo u folks
think that the coordinators should
be setting the aqenda?" He an
swered , "Yes, they will be asked
what they want to do at this meet
ing , and then we will set up the
agenda." Whoa! LeI me get my
bea rings here! I gathered from
ttlis much of the conversation that
the ARRL had probably been the
catalyst for this entire sequence
of events, and that I should prob
ably ask a lew mor e quest ions
before drawing any premature
conclusions.

I asked Jay abou t thi s sup
posed database for the 219 to
220 MHz band, me one the FCC
supposedly wants for administra
tion by this SPOC . Jay said, "Ir s
already compiled , , . I did it." I
asked him who authorized him to
do that. He repl ied , "The ARRL
Board of Directors." I asked him,
"Who the hell authorized them to
authorize yo u to do that?" He
said he didn't know. I proceeded
to teU him of my displeasure in
discovering that mrs whole situa
tion seems to be noth ing more
than a trumped-up bunch of non
issues, for me purpose of creal 
ing tne illusion Ihat the ARRL is

recognizing a "real problemft and
selling out to fix it! I also asked
why all of these appa rently earlier
private meetings or discussions
between the ARRL and the FCC
were ret reported 10 the general
ham population in OST. He said
he didn 't know. Jay gave me an
E-m a il ad dress of a fell o w in
Texas who is responsible lor "re
mailing" information concerning
frequency coordination. He also
said mat he would lax additional
information 10 me about the 5 1.
Charles meeting, and that it was
his hope that I would see that the
AFiRL is 'not trying to pull a fast
one." as "everyone " seems to
think , . . that they are only try
ing to help out the frequency co
ordination community!

Well, its the 9th of August. and
I sti ll haven't received that hotel
information or that other stuff thai
Jay promised to send. And I dan',
really expect to, either! I can tell
you that the ARRL is apparently
a ft er some thi ng (what now?),
again by organizing a meeting ,
the subject of which is no busi
ness of the League's . . . except
maybe $$$ and their Repeat er
Directory. Frequency coordinators
from all over the country have ro
choice now but to get involved ,
and try to reign in this situation
before the League causes any
further damage to processes that
aren't broken and don' t need to
be fixed.

Remember, in the beginning of
this article . , , I asked you to
pay attention to the word "recog
rnzed?" Here's Why. The latest
version of the FCC Part 97 Rules
and Regulations , Part 97.3a(20)
defines what it (ttle FCC) thinks a
Freque ncy Coor dinator is and
what it should do. Is that not
recog nition? What more recogni
tion do we need? Do we have to
have more numbers and lette rs
attached to our call signs betore
we are convinced we are recog
nized ollicially? Part 97.201c de
fines an auxil iary sta tion con
cerned with harmful interference
. . . a reference is made to the
Frequency C oord in a to r. Part
97,205c defines a repeater sta
tion concemed with harmful inter
ference, and again, a mention of
the Frequency Coordinator's role
in Ihis self-policing hobby of ours.
But wai t . . . th e re is that
phrase, self-policing. In the old
Rules & Regs there used to be a
mention 01 ham radio being self
policing , etc. Well, I can't find that
ph rase anywh ere in the new
Regs , but I remember it being

stated in the delinition of amateur
radio when I lirst got into the hob
by, And the words and meanings
stuck with me! Even if the FCC
no longer absolutely, positively
sta tes tha t sel f-p olicing tenet.
Why not try to live up to that con
cept anyway?

Part 97.1 01 refers 10 General
(Operating) Standards. Subpart
(a) sta tes , "In all respects not
specifically co ve red by FC C
Rules, each amateur station must
be operated in accordance with
good engineering and good ama
teur practice ." I can read and un
derstand this , , , why can't the
ARR L? Subpart (d) states, "No
amateur operator shall willfully or
malici o usly interfe re wi th o r
cause interference to any radio
communication or signal." What
is so hard about that concept?
Let me say it right now, loudly
and clea rly. I have th e utmost
praise for Ihe American Radio
Relay League, its technical ac
complishments and publ ications,
but geeezz, you guys need a
hobby! t didn't think yo u fo lks
were in business to help the FCC
add more rules and regulations,
and more layers of useless, sti
fling bureaucracy to our amateur
radio hobby, but it sure seems
like you're trying!

Your actions (yo u, the ARRL
Board 01 Directors) are do ing
m uc h 10 d isenfranch ise your
membership and any others who
might be thinking of alignIng with
you. As a ve ry simple analogy,
when was the last time you called
your Congressman or State or
Local Representative and said, "I
don't think I'm paying enough tax
es, could you see what you ca n
do to ra ise th em ?" O r asked ,
-w h en ar e yo u going to add
some more laws defining whal I
can do with my front lawn land·
scapinq ?" No, I'm not be ing
ridiculous! The last thing we need
to do is pester the FCC with mun
dane frequency coordination en
forcement ma tters and o ther
things thai we should and can
handle by ourselves! OK, I hear
the gentleman in me rear with me
raised list (at men saying that he
ju st can 't so l ve this pro b le m
th rough normal means , . . he
h as to get the FC C involved .
Fine, so be it! Bul just don't go
whining to the FCC saying that
you need to be anointed, some
how, with more power over those
renegade ham operato rs! If you
do, irs only going to be a matter
of time before the FCC has had
enough. -t.et the auction begin!
How much are we bid for this four

Continued on page 84
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~:~ Our R138 Is The Most AffordableWeFall Receiver!
"'71..... We used our ;w. yea.. of expenence ... desigr'lll'lQ higlH.;ua hl)' vhl re
ceivers to bnng you Ihis enhanced version of our Ior>g-popolar WeFall Recer.er. a
very sensltNe wiOeband 1m receiver especiall)' for amateur reception of NOAA aOO

Meleesal weather facsimile images on the 137 MHz
band, Use w~h demodulators 800 software from

'. MultiFall . S.S.C.. A&A Eng.. and others . Features
0 21N sensilivil't' . wideband fi~ers for low distortion .
and four crystal oontrolled channels at a fract>on of
the cost and complellrl)' of synthesized units Op
\ion;I1 Sean Adapter alows you 10 aulomallcaly
search for and record SIgnals itS salelftes pass
overhead while you are away from the shack ,
• R138 Receiver •.•••_...••••••••••••••••$129 kil, $189 wit
• AS138 Scan Ad.pler $39 kll, $69 wit
• Ch;annel Crysbl $12 ea
• ARRL Weather Satellite Handbook $20

A lso available In rf-tight enclosures, and with data modems.

FM EXCITERS: 2Wconlinuous duly.
FCC Iype IIC«IPted for com'l blinds

• TA 51 50-54. 143-174, or 213-233MHz.
• TA451: 420-475 MHz . New kJw f)rio8l

EI!hef model : kll $99, wit $169.
• rA901 . 902·928 MHz, (OSW oul) :
New low pnco,I ••••...•••...•.••.... .•• wit $199 .

VHF & UHF AMPLIFIERS.
For 1m, ssb. atv Output levels from
lOW to 100W. Models .Ulrtlng at $99.

FM RECEIVERS:
~ R100 FM RECEIVERS lor 46-54,

"" OIEW 72.76 . 140.175. or 216--225 MHz
I"' • VHY .eO$itive _ 0 15uV. • "cep-
tional Mleclivity - bolh crystal & ceramic if
fillel5 for >1GOdS al 112kHz (best available
anywtlere), nUller-proot squelch.
.... ,...." .....New low price,' kit $129, wit $189.

• R451 FM RCVR, for 420-475 MHz. Similar
to above NewJow plice! kit $129, wlt $189.

• R901 FM RCVR, for 902-928MHz Triple
COfIYe<5lOn , New kJwpnee....$159. wit $219.
~ R150 MONITOR RCVR for 143-164 0< 216--225 MHz 4-channela
~N~,$ Great tor mon<tonng repeaters . amateur calling frequeiiCi8s. padlet ra
"'71.",. dID. Wi'.'""'CIa1two-way redo. poIiceIfire frequencies . or weather fore-
casts Good alarter k il, easy 10 assemble and align kit only $99, wit $189.
• R120 AIRCRAFT RCVR for 110-136 MHz .. kll on ly $99, wit $219.

REP-200 REPEATER

- A'VII RS & RCVRS FOR REPEATERS.
AUDIO & DIGITAL LINKS. TELEMETRY, ETC.

You get more features for your do llar with our

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

Kit still only $1095
w&r srill only 11295

"' .. """--- . Available for the SO-54. ;
143-174. 213-233, 42Q..
475 . 902-928 MHz bands,

• FCC type accepted for
commercial service in150 & 4SO bands (Requesl catalog !ex detais J

REP-200T Voice Message Repeater. As above. except includes
()gilal Vr:ioce Recorder. Allows me sage up to 20 sec. to be remolely record.-d off
the air. Play back at user request by DTMF command. or as a periodical voice icI .
or both. Grell' fCH' m;aklng club ;announcemenb l.. add. only $1OO!

REP-20DC Economy Repeater. Uses CQR--6 ContTOIle.- (no OTMF
conlrol or auto palch). Fealures re.l-volce 10, " .....", .....,K it only $795. w&1 $1195

REp·200N Repeater. Want 10 use your OWT'I controller? No problem' We'lI
make you a repeater wrIh If modules only. . Kit on ly $695, w&1 $995

COR-3. COR. hrlers. court beep kit $49
CWID. Diode programmable kit $59
COR-4. Camplele COR and CWID all on
one board, CMOS logic for low power
consumption. EPROM programmed;
(specify call) , kit $99, w&t $149

ACCESSORIES
DVR -1 OlGITAl VOICE RECORDeR. Re
cords up to 20 sec of your voice Wlth buil
in mlC or elllernal mic Temric as voice
trrer for repealers Or fox hunl xmtr. con

test caller, radio
nolepad , etc Ell.
ieneve manual tells
how to use multiple
messages adapt 10
many appIica\ion$
.....,kit $59, w&t $99

' Pl'~~ , ,,!~CW1D-'.. "7,.",. Eprom-
II) controlled. minia_'.h fi ture, easy to build.

, low power CMOS .
(speedy call) only $54 kil, $79 wit

COR.e. COR ..
Real V~ 10
on ooe board.
Q;gital ic records
up to 20 sec
onds of you r
VOice, Can rec
ord multiple id
messages Tail
arid tme-ouIlimers. courtesy beeP. solid
state relay 10 key tra.nsrnlIIer.

..., kit $99. w&1 $149

DATA MODEMS WEATHER SATELLITE RECEIVER

WWV RECEIVER
Get bme and freq ched<s ....,tnouf ~

buying expensrve hf rcer. Very \~
senstlJye and selective • '( '
lI1al controlled superllel, '. ', ' •
ded icated to listening 10 1('
lfNN on 10,000 MHz,
...only $59 kll, $99 wll

TD-4 SElECT!V£ CAUING Module.
Versalile dImf controller with 1 Ialching
output Mutes . peaker until ecmecne
call. by sending your 4-digit II code. Or
use ~ with a long II nro dig~ to alert any·
oee in club. Also may be used to control
autopateh o r otn.r .ingle device.
. , kit $49. w&t $79

10-3 cress ISUBAUOIBlE TONE) De
CODER/ ENCOOER kit $29. wit $59

AP-3 REPEATER AUTOPATCH. Reverse
patch aOO phone line remere control,
.... ................ k it $89, wired & te.1ed $139

AP-2 SIMPLEX AUTOPATCH Tming
Board Use Wlth above lor unpIell oper-
ation using a tra.nsceiver k it $39

1'0--2 OTMF OECOOEflICONTROU-ER.
16 dtg'ls. jumper-programmable. loI-ca.
restoctoe. Can tum 5 functions ontoff

........ ....."kit $79, wired & te.ted $129

DE-202 DEMODULATOR. Run up 10
1200 baud digital signals ttvough any 1m
traosmmer & ,ece..er ..__ kits $49. w&t $79

9600 BAUD OIGITAL RF UNKS. ea. for
info on low-COSl packel networil'ng sys
tem: MO-96 Modern and special versons
of our 144. 220 , or 450 MHz fm smtrs and
revl5 , Use directly w~h most TNC's, Fast.
diode·,witched PA's output 15 or SOW.

•

FEATURES:
• Very low noi• • : 0.7d8 nf vhf. 0 8dB uhf
• High gain : 1:J.2QdB (depel lds on heq)
• Wi" dyn;amic " lOge _Il!'SISt overload
• StlI ble: dual-gale GAS FET
0Specn'y IlII11t1g ..nge 26-30, 44-,5(1. 137-139, 139
152, 152·172, 211).230, 4r»470, 1JOO.- ~60 MHz

LNW-(")
MINIATURE

PREAMP
ltill 0111)' $29 M . $44 1M

• lOWoCOllt MOSFET preamp.
• Sma ll.ize . Only 518'"W J( 1-5J8"l x %"H
• Nf ' .2<!8 vhf. 1.5dB uhf
• Solder t(lrminals for coax & pwr connect
0Sp«ity JI.iIWr'lI rango.: 2s.J5, J$.55. 55-90. goof2(l,
12f).f!lO, 1MJ-200. 200-270. ofOO.500WI.z

Helical reecnetce
M el' may reduce
your Intennod &
croe..-band inter.
ference.

MODEL HRF.," " sst vhf, m uhf.
.Sp«ity~tMgOJ 1J6.1 40, 142· 150. 150- 162.
102· 174. 2 13-233. 4:10-470.

XV2 for vhf lind XV" for uhf. Models 10
convert 10M !lSb. CW o1m. etc. to 2M. 432.
435, and atv 1W output Kit onty $89
IYhf) . $99 (uhf). PA's up 10 45W avaHaOla

LNS-(")
IN-LINE iJ ;; j
PREAMP • ~

ONLY $89 ~II. $119 wittd&l",,18d

• Automatiully switch• • out of line
during tran.mit.
o GaAs FET Preamp WIth features simIIaf
10 LNG series
• Use wilt1 base or mobile II'ao&ce!'ief'& up
lo 25W
"T..,;"go _ . 110.175. 200-240. (114lJO-5OO

HELICAL RESONATORS

TRANSMITIING
CONVERTERS

LNG·(")
stili only $59
"""'&,"bod

low_
con....rlen to
rKeivevhf
& uhfbann
on. 10M ~lIt'.

• Input ranges avail: 50-52. 136-138.
144,146, 145·147, 146-148, 22Q..222, 222
224 MHz. 432-434. 435-437, 435,5-437.5,
and 439 25 (atv conv. to chan 3).
• Kit less caM $49, kit wlcaM & BNC
jllCQ S79, w&t In case SiS!.
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On-Une Ham Rag
There's a new ham online magazine on the

World Wide Web. Check i t out at
evencrecneeo.ccn. They're looking lor articles.
letters. and so on. TNX Amateur Radio Newsline.

FCC Downsizes
The Federal CommunicallOOS CommiSSion may

downSize and close ils ffiOOltonng stat ions. This
could have a serious impact on Amateur RadiO. as
we hear from Paul Courson WA3VJB in Washing
ton:

The FCC may automate all nine of its monitor
ing stations across the country and run them by re
mote control trom its facility near Washington. And
personnel layoffs proposed by FCC Commissioner
Reed Hunt would be anothef $Ide affect of budget
cull ing in Congress. Hunt told the Washington
Post that he sees a neooere to make the agency
smaller. Hunt would lire 180 workers under the
plan and Close a dozen regional and field offices
by this time next year,

II the downsizing is carried out , it would be the
largest payroll reduction in the 51-year history of
the FCC. But Hunt says even if the cuts in fact are
carried out they might not last. He said telecom
munications rules are changing and more people
w ill eventually be needed to oversee those
changes. As many as 80 additional responsibilities
could come from the Telecom Legislation recently
passed by the House and senate. The bill has yet
to become law. At the same time, the House has
proposed Ireezing the comeusstco's budget lor
next year. No word yet what the senate might do.

But Hum is actIng on a we-st-case scenario in
the meantime. He would close nine of 25 local fiekt
caces resolving rreerterence cornaleints, He would
also close half the region al held offices of the FCC,
cutting Atlanta. Boston , and Seattle tram the six
the agency now has. As for the monitoring sta
tions , the Commissiooer believes all nine can be
operated remotely by the agencies main tracking
fai:ll,ry at Gillord, Maryland , aboUt 15 miles cctsoe
01 Washington.

Hunt would preserve the enforcement work 
force , while culling jobs in public affairs and ad 
ministration. The FCC in recent yea rs has shied
away from initial direct action on complaints in the
amateur service, instead directing reports to a vol
unteer core charged with building a case. If's not
yet clear whether the FCC might distance further
from many intervention d isputes on the ham
bands, leaving it up to hams themselves to settle
things or put up With problems,

Again, Chairman Hunt is talking about a worst
case scenario. Only time will tell how far the down 
sizing Will have to go. TNX News/ine.

Oklahoma Hams Praised
Ham radio has received words of pra ise lor its

pan in relte! efforts lollowing last spring's terrorist
borrtllng of the federal building in ooencma City.
Oklahoma Senat or Don Nickles has entered into
the Congressional Record a tribute to volunteers
who helped in the aftermath 01 the April bombing
of the Murrah Federal Building in Oklahoma City.
including amateur radio operators.

In hIs remarks, Nickles cues an outpOuring of
love, selfless effort. and resources, He says that
the community is indebted to those volunteers wIlo
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created a silver l inmg to the da rk cloud of the
tragedy.

SpecIfICally Nickles says that amateur radio co
erators pfOVlded an eeseoner service to rescue co
eratcns. Within minutes of the attack, operators
were on the scene providing an emergency com
munication network that allowed for Ihe organiza
ucn of supplies as well as firemen, pol icemen , and
rescue crews from countless communities.

Their contrbutiOn of 360 hours of service, Nick
les was says was made poSSib le by donations
Irom electronics corceoes such as the Oklahoma
Community Com munications Cente r. TNX
News/ina,

Family Consecutive Calls
When couples get their licenses together irs not

unusual for them to get consecutive call signs.
Kathy and Don Falls of Char1eton MI did. She got
KBaZZZ and he got KCSAAA. Would you like to
compute the odds on that one? They're active on
2m and looking forward to upgrading to the HF
bands. TNX Amateur Radio News/ine.

Alien Search Mounted
Now that congress has coded aI NASA's SETI

funding, the SEn l eague, roc.. hopes to involve
l ive thousand radio amateurs in Project Argus, a
renewed search for signs of extraterrestrial intell i
gence , which kicks off on Earth Day. Apri l 2 1,
1996. If you 're interested in part icipating in thi s
scouring of the heavens for stray radio signals, call
800-TAU-SETI.

Cornel l's tncusaoc-tcot dish at Arecibo used
computers for several years , searching the Skies
unsuccessfully for any coherent Signals. Perbeps
thousands of smaller ears can do what a few very
big ears have failed to do.

Recent changes to Morse
Code policy in New Zealand
upsets ARRL old timers

In New Zealand the Ministry 01 Commerce IS re
spoosible for radio potces and administering the
radio regulations on behalf of Government. The
Minist ry recently announced a new Morse Code
policy which included the !OIlOWing statements:

"At the present t ime (the International Tele
communications UniOn rule) RR 2735 effectively
requires aA administratIOns to venfy a corceteoee
in Morse Code before the issue of an amateur
license to operate in the trequercy bands below
30 MHz. The Ministry has now considered this
provision quite carefully and has conc luded that it
is no longor appropriate as a Treaty obligation for
Government.

"The licensing provisions ol RR 2736 provide
that 'Administrations shall take SUCh measures as
they judge necessary to verify the operational and
technical qualifications of any person wishIng to
ope rate the ap paratus of an amateu r station .'
There is clearly ample scope under this regulation
for an adm inistration 10 require compete ncy in
Morse or not as deemed approp riate. AR 2735
adds a specifiC obligation In regard to Morse Code,
and in so doing lirTllls national freedom but wtlhout
providing any greater bene/its.

"rte Ministry has there/ore formed a view that it
is appropriate to propose the deletion 01 RR 2735

at the forthcormng WRC-95 and will now wof1( to
this end. Part 01 this work includes, as is usual , the
priOr escusseo of draft proposalS WIth other ad
mrxstranons and this will be undertaken in the first
instance in conjuncti on wi th the Con/ere nee
Preparato ry Meeting in Geneva next week . As
suc h discuss ions continue ov er the next few
months the Ministry Will ref ine any New Zealand
proposals prior to the fo rma l agreement by
Govemment 01 the delegation Mel ."

YHOTY'95
A 15-year old from Alton Il has been honored

as the 1995 Newsnne Young Ham of the Year.
Adam Weyhaupt N9MEZ rece ive d the honors
August 19th at th e recent Huntsville Hamlest
Banquet.

Adam was chosen lor his many contnbutions to
the comrrunity through the use of amateur raoo.
During the midwest floods lor 1993 , Adam, whO
was thirteen althe time, was In charge of screen
ing hams for round the clock emergency communi
cations, He also handled net control dut ies for a
local disaster net.

The following year, Adam served as a key c0m

mcntcanons organizer lor the fifteen-day U.S .
Olympic Festival in SI. l ouis. And il that is not
enouc,1l, Adam acts as a net manager lor a local
emergency service net. He is acwe in the local
Skywarn Nelwork and edits a regional Skywarn
newsletter.

"Ham radio is certainly a unique hobby. It is one
of the few hobbies where you can have a good
nrre and yet help so many people. And while you
should certainly have a good time, I strongly
encourage aN 01 you to use your cormeocancos
talents to help other people in whatever you can
do. Because that is what ham radio is realty about.

'wnatever you decide to do, just lump in with
both feet and do the best job that you can do And
people will remember you, because you have
done such a good job and you will be helping
many people: -Adam Weyhaupt N9MEZ

The Newslll'le YOlXlQ Ham d the Year Award IS

sponsored jointly by Newsline. Yaesu USA and CO
Magazine. TNX Newsllne.

A Plug for Newsline
We at 73 Wish to express our gra\ltude 10 Ama

teur Radio News/me for providing late-breaking
news to the ham cornrTIOOIty. Audio reports can be
heard over the phone at the following numbers:
l os Angeles: (2 13) 462.()QQ8; l os Angeles (In
stant Update line): (805 ) 296-2407: seeme: (206)
368·3969; Seattle: (206) 28t-8455: Tacoma: (206)
927-7373 ; Louisville, (502) 894-8559 ; Dayton :
(513) 275-999 1: Chicago: (708) 289-0423: New
York City: (718) 284-.()752: Melbourne, Fl: (407)
768-7447; Houston: (7 t 3) 362-4650, Check With
your local amateur raoc club to see II NewsJIM
can be heard weekly on the air in your area. Digrtal
copy is available from many online services and
Internet sites, For more information, contact Dale
Cary WD0A KO (In te rnet E -ma i l: wdOako
@rrnel.com) o r look nuc the rec.raoo.rnlc news
group.

News/ine is supported by voluntary contribu
tions and always seems to need help With their
phone biAs. Contributions can be sent to: NewsJirIe
Support Fund, P.O_ BOK 660937, Arcadia , CA
91066. Ii
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~RC

160-10 Meters PLUS 6 Meter Transceiver

1 AU-Mode Operation (SSB.CW,AM,AFSK.FM) on all HF amateur
bands and 6 meters. JST·145, same as JST-245 but withouI6
meters and built-in antenna tuner.

.. JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER . Fina l PA utilizes RF MQSFETs

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

3 AUTOMATIC ANTENNA TUNER · Aulo tuner included as
standard equipment. Tuner settings are automatically stored
in memory IOf last asy.

4 MULTIPLE ANTENNA SELECTION · Three antenna connec
tions are user se lectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER -1 00 kHz-3D MHz, plus 48·
54 MHz receiver. Electronically tuned lront-end filtering, quad
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>1OOdS) and 3rd order
ICP of +20dBm.

6 IF BANDWIDTH FLEXIBILITY· Standard 2.4 kHz filter can be
narrowed continuously to 600 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW fillers for 2nd and 3rd IF optional.

7 QRM SUPPRESSION · Other interference rejection featu res
include Passband Shift (PBS), dual noise blanker, a-step RF allen
uanon. IF notch filter, selectable AGC and all-mode squelch,

8 NOTCH TRACKING · Once tuned, the IF notch filter will track the
offending heterodyne ( .± 10 Khz) jf the VFO frequency is c!langed.

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

10 CW FEATURES · Full break-in operation, variable CW pitch. bu ilt
in electron ic keyer up to 60 wpm.

11 DUAL VFOs · Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band
width and other important parameters for each band.

12 200 MEMORIES · Memory capaci ty of 200 channels. each 01
which store freq uency, mode, AGC and bandwidth.

13 CO MPUTER INTERFACE · Buill-i n RS -232C interface for
advanced computer applications.

14 ERGONOMIC LAYOU T · Front panel features easy to read color
LCD display and thoughtful placement ofcontrols for ease of oper
ation.

15 HEAVY·DUTY POWER SUPPLY · Built-in switChing power
supply with "silent" cooling system designed for continuous
transmission at maximim output

[~RC1aapan Radio e«.lid.
430 Park Ave., 2nd Floor New York, NY 10022 Phone: (212) 355-1180 Fax: (212) 319-5227

CIRCLE 1st ON READeR SERVICE CARD
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Home-Brew Quagis
A novice can build these 2m and 440-MHz

antennas for under $15.

by Mike Snowden KE6HVH

PIIO/o A. KE6HVH \ 2 m('IN and 440-MJ/:; quagi '11I1('11//(/ setup.
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drawn to thc subject of antennas. There
is an overabundance of information pub
lished on the subject a nd if seemed a
good place to begin a foundatio n. Be
sides. these parts did not appear expen
sive. especiall y when mistakes. I mean.
desig n changes . arc made.

One o f the books I found most helpful
was the A RRL Am emw Honk . It was
stuffed full of designs and projects. Be
ing a " ncwbie" I opted to s tar t with
VHF/U HF projects. This month's cover
photograph depicts a few of my first ef
forts in antenna building. Eve n the to w
er was a " home-brew" project. The fi rst
two an te nnas were 2 me ter an d 440
M lt z quagis. T hen a n-foor. 1.2-GH z
di sh . a nd the n a seco nd 6- foot d ish
tuned for 440 MHz. All designs and in
formation were taken from the pages of
the A RRL Antenna Hook. Some design
c ha nges were mad e to re flec t better
SWR and gain. In the case or the q uagis.
all parts arc available from most hard
ware or hobby stores. The 440-MHI
q uagi parts will cost between $ 12. and
$ 15. Thc parts fo r the di sh antennas
might he a hit marc di ffi cult to fi nd. I
had the dishes left over from upgrading
ho me satelli te syste ms. They may he
purchased new from mos t satellite deal
ers.

Just What Is a Quagi?

The quag i is a cross between a quad
and a yag i antenna. The re flector and
the driven ele ment re present the quad
and the director clements are that o f the
standard yagi. The book boasts a 13-dBi
gai n. In m y ex periments I fo und th e
q uagis to he very direct ional with null s
deve loping to degree s off ei ther side
when vertically orien ted . Cross polariza
tion rej ectio n is very good a lso . wi th
sig ni fic ant dro p o ff start ing at 45 de-

wo uld build rigs. I was j us t plopping
down my plastic. It was not long till I
began to get the urge 10 try some build
ing of my own. I do not have the elec
tronics background that my father had.
and with Heathkit being ou t of the ki t
build ing business (as of a few months
ago. they st ill pro vide prod uct support
o n some of the ki ts). there did not seem
to be much left.

" Home-brew." as I began to learn .
seemed to be a lost an fonn in my area.
I joined a local ham club. but discov
ered th ai there were no cl ub build ing
events or projects. So I picked up a fe w
hooks from the loc al ham store and be
ga n to re ad . M y in te rest was soo n

'.

I
remembcr. as I was growing up. be
ing aw akened at ze ro dark hundred
ho urs by the unbelievable roar (what

I no w kno w as int ermml ) of garbled
voices coming from the speakers of my
1. C. Penney stereo. which I had left on
while I had fallen ustccp. It was my fa
ther. now silent key K6YPR. attempting
some OX wor k with his o ld Swan rig .
Aside from the early morn ing cardiac
te st. I also reme mbe r th at he always
seemed to be building somet hing . The
name Heathkit was so common around
the house. I often wondered where this
mysterious sibling was hiding.

Now after some 37 years. I was bitten
the ham radio hug . Whi le my father



MFJ Dua'BandMobile Antenna

•

N e a rest Dearer/Orders: 8 110 -(M7 ·1HlIO
Technicaillelp: 800·fi47 ·T E CH (83 24 )
• 1year uncondllionalguarantee · 30 day money back

cuarantee (less s/h) on orders from MFJ· Free catalog

MI:~
I\1FJ ENTERPRISES, INC.
Bm 494. Miss. State, ~1S 39762
(60 1) 323·51169; 8..U O CST, M.,n ~n

t"A X : (601 ) 323-655t ; Add sIh

M FJ making quality affordable""'"' _.,....r _...,... ......... 0 ,W\ MfI~ ...

,
For an incredible $14.95, you get a dual band 2 Meter/440 MHz mobile antenna
with strong magnet mount, stainless steel radiator, 15feet ofcoax and BNe
adapterf oryour handheld -- It's the fastest selling mobile antenna in ham radio!

MFJ· I724B For an incredibly a high gain liz wave over 1/4wave You get 15 feet of coax. with a
S1495 low $ 14.95, you get an radiator. On 2 Meters, it's a fll ll size standard PL-259 coax connector for

MFJ dual hand 2 Meter 1/4 wave radiator. your mobile rig.
/440 MHz mobile antenna! I ts tough stainless steel radiator You get a BNe adapter so you

It's the fastest selling mobile is only 19 inches tat t -. won't knock can also use it with your handheld!
antenna in ham radio! off when parking in your garage. Your MFJ·I 724B is protected by

You get excellent gain for solid. An extra powerful magnet holds MFJ's famous one year No Matter
.. noise-free Q S O s . O n 440 M Hz. it 's it ste a d y -- even a t highway speeds , What"" u nc o nditi onal g uarante e ,

Dua'8<r"dl44/440 MHz 5/8 Wave 2 Meter Mobile Antenna 5 /8 WIlY. Ground Plan.
Ground Plane MfJ-1728B Por maximum ra"g~ while mobi le. U~ ~1FJ- 1 750

~1 FJ . 1 754 N t!ji! '24s !I MFfsMruim~m Clflin - 518 Wave 2 Meter '19"
'24-5 . Mobile Antenna. You'll gel the maximum For a low. low

I po ssible gain of any single element mobile antenna! $ 19.95. you get a high
Dual band Com pet itive 5/8 wave mobile antennas can't work any performance 2 Meter

ground plane better c- no matter how much more they cost. 5/8 wave ground
antenna for 2 You get low SW R so your rig can safely deliver plane home station
Meters.and 440 maximum power into your antenna. It's rated at 300 watts antenna •• you'll get the maximum gain
MHz gives you PEP so you can use any mobile rig plus a mobile amphfler. of any single element antenna.
extra long rang~ .. You get a heavy-duty magnet mount that holds your antenna tight at :\lorC' e xpensive 518 wave ground
I n 4-W MHz wuh a hl~h gam halfwave high",'ay speak and a black magnet base that1Ilook good for years. planes can't work any better __ no matter
over quarte r wave ~dlator. On 2, You get a stainless steel radiator tha t'll endure years of harsh mobi le how much Ihey cost.
vterers you get solid quarter W~\ <: U~ and 12 feet of ellax cable, You get . . . shunt fed matching that
X'rfo~a~. Mounts o n 1 to I 12 loch You ge t MFJ's o ne year No Matl~r What"" uncondi lional guarantee. bleeds o ff unwanted static and gi ves
nast wllh smgle U-bolt. Ea sy -to-tune. . O rder MFJ.I 728B with standard pL·259 coax connector and also you low SWR , . , strong lightweight
1 /4 Wave Ground Plane includes afr~r BNC adapter for your handheld . aluminum construction . " low loss

MFJ-I 740 Glass Mount Dua' 8anrl2 Meter/440 MHz cera~ic antenn~ insulato r , : ., MFfs51215 I . Rapu}Tw le" rad iator . , , Mf J s one year
T h MFJ- 1740 MI,J· 1734 The MFJ. 1734 is the best glass mount dual No M aller Whrll'" guarantee, It mounts

. e 2 M t 1 539-5
band 144/440 MHz antenna in ham radio ! on I to 1

1
12 inch mast with single u -ton

mngs up e er ., .. New' f and is Made in USA.
e peaters as well ' , • It's perfect for your dual band mobi le. A rce MFj.J 752, $19,95 for 220 MHz .
IS any 'I. wave BNC adapte r is included for your handheld. • d
~round plane made! You 'll get a polent2.6 dB of gain o n 2Meters and a NT Range Exten en

You gel easy tuning. low loss Ihundering 6.3 dB on 440 M Hz with low SWR. II handles Telescoping antennas for handh elds
-e rarmc antenna insul ator and strong 50 watts of power and includes 12 fCCI o f coax. cleaning A. limg Ranger'" 2 Meter Ilalf....'ave ,
ightweight aluminum consrrucncn. pad. and all mounung hardware. ~IFj-1714, $16.95. FUr really long range

SlnJ:le U-bolt mounting for I to 1112 A small 6 inch counterpoise mounted inside your vehicle lowers SWR this MFJ endfed halfwave is hard to beat.
nch mast. CUlling chan included for and makes tuning easy, Tun ing tool inc.luded. . . It outperforms a ~h wave on a handheld
:21l1-UO MHz. ~1ade in USA. A unique radiator mount lets you adjust the outside radiator for angled because the s/w wave needs a ground plane.

MFJ Pocket Roll-Up'" surfaces -- no tool needed. The radiator is easily ~emovable to prevent "J?e MFJ haffwave~n". It's shorter,
~ steter halfwave J .pofr anten na damafc to your antenna when you wash your vehicle. lighter. has more gam and places

MFJ-1710 It s easy to install on a glass window or other non -conductive surface, less stress on yoor antenna
's 14.5 M Fj·J738, $29. 95, for 2 Meter. less cou nterpoise. connector than a V. wave antenna. \

. i\1Fj-94, $7.95, remounting kit for MFJ-1734 and MFJ-1738. When collapsed. it performs like
Roll up this a rubber duck. 40" extended. \

-olfwave 2M ua an z ag 101/t collaosed.
-pole antenna 7 elements on 4-10 MHz. . . . 4 elements on 2 Meiers •• .$69.9 B. DudJ Band,.,... for 2 ~ I
nd Slick it in Get hoI? Yaps f~.the price of \1FJ-1768 Meter.; and 440 l\IHz. ••

~~~~~a'i~Sa~tenna for tra\'elin g. ~'.l:t:~g~a~~f'::.t~ 569'; ~~J~2~~~~ A_ B. C.
Get home stauon performance on s 7 elements on 440 MHz and -4 New. .. units? One antenna fits all. It's a 'I. wave

1C go. Just hang your /+IFJ I'ocul k mcnl<; on 2 Meters. " for 2 Meters and a ~h W3\'e with gain for
~oll·Up- in the clear and plug the BNC :'\fFJ's eXclu.fil'~ dual band balanced .wo MilL 7'/.~ colla~ I~ extended.
onnc:ctor into your handheld. eed wit h FerriteChokl'- decoupling C. Pod d Linrnr"" )I.t Wave. 2

II's omnt-rnrccnonal and has revents pauem skewing and gives you low SW R. 'I. inc h diameter Meters . M I·J·1 710, S9.95. Curry this
ignilicant gain over a '/. wave, It does river elements gi..e wide bandwidth. pen size antenna in your pocket like a
or need a cumbersome ground plane This National Bureau ofStandards design is optimized for ballpoint pen. When you're using your
o it's convenient fo r indoors and works maximum gain. high front-to-back ratio and clean symmetrical pattern, rubber duck , on the fringe and noisy,
rear wit h handhelds. l\1ade in USA M ou nts vertically for fl.tJPllcket or horizontally for SSB with put on the Pocket l.inear'" , extend it to
'ual Band flex lble Ducks .ingle included U-bolt on I to 1'12 inch mast or tower leg. 24'h" and carry o n your QSO. Has
44/.1.JOM llz..flrxible ducks for JlTs High strength 6061-T6 aluminum 5 foot, I '1M inch diameter boo m. 2 pocket clip. 5 '/. " collapsed.

A./ligh Gain FluiDuck", IUadS. Elements ar 1"1 tricallv h o b le-d from rn. Made in S 144/440 MHz Duple.er
IFJ· 1717. $ J9.95. Enjoy Porta e 3 e emenl Vag or 2 M Lets you use ~l FJ-9 1 6
epcndable QSOs when other d ual band 144/-UO s29u
ibber ducks give you noise. MFJ·1 763 You can ser up or take down MfJ's Mllz antenna with
ligh gain '12 wave on.uo Mllz. ' 3 9 9 5

portable 3 elements 2 Meter Yagi in separate transceivers or sep-
II I size '/~ .....ave on 2~1. Won't seconds! Elements simply screw into the boom. urate 144/440 M llz antennas
Lb you _ bends . twists. fle xes You can take it with you wherever you go and with dua l band transceiver.
.ith you. 15'14 inches. have the "oomph" and directivity o f a beam.

R. FlexilJuck- , J\.tFJ -171 6, A. B. II 's easy to store and sturdy enough to use as
16.95. Si mil ar to MH · 17 17, Full '/~ your home statinn antenna.
'ave on 440 MHz. efficient loaded I/~ Mounts ..ertlcnlly for FM/packet or horizontally for SSB. Center
'ave on 2 Meters. 'iW. inches. or end mounts with single U-boll. Great for packetlPacketCluster'",
5ltorfyDuck'" for NT. It 's compact 2 '/~ foot boom gives you a calculated gain within I

Add this .flU/n . 41/. MFJ-17 18 dB of a fou r d ement Yagi wilh a boom nearly twice as long.
ICh ShmfyDucK" 1O your ' 1 2 95 Extra thick elements mainla in high gain and directivity o\"cr entire
\1 handheld for a 0.5 2 Meter band. ~1 FJ's F~rril~Ch(1k~" decouples fe-edline.
gnal ~ Impedance malched for maximum t:remenl~ and boom are made from strong lightwei ght aluminum
lin. High-Q helical .....ound rndiator. and protected by MFrs Pemulnent Molecular Bonding Ted moloKy....

Wt'I~hs jusl 2 pounds. Boom is 30 '12 inches. Made in USA.
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Figutr. aJ 1M: spacing and element dimensions are somewhat critical. Pay close attention to
your me(J$utrmen!:f. Th~ elements air CUI from /IB N brass rod. Drill th~ holes in the boom
parallel to each other: The elements an' Mid in ptoce with tM silicone adhesive.
b) Orient loops with dowels vertical. Cut two wooden dowels 21-3/4" and 21" long. Notch
the ends of the dowels in a "U" shape 10 support the top and bottom of the loops. Be careful
not to distort the shape of the loopt, Attach coax to connl!ctor at a righ t angle and ron coax
back to mast.
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wire at intervals of 20-1/4 inches. We
are now going to form the re flec tor
square loop. Grip the #6 wire with a
pair of pliers so that the first mark is on
the edge of the pliers' j aws. Starting
with the shorter end of the wire, fold it
up to a 90 degree angle. creating the
first side of the loop. Now grip the wire
at the second mark. While keeping the
first leg of the loop pointing straight up.
start to fold the wire upwards to form
the second leg of the loop. Now do the
same with the third mark. When done
you should have a square loop with
sides of approximately 20- 1/4 inches
(inside to inside). With a hammer, flat
ten the two meeting ends sl ightly, so
that the flattened sides are parallel to
each other. The flattened side will pro
vide more surface area for a stronger
solder joint . Solder the flattened joint
together. Th is comple tes the reflector
loop. Now cut the lO-gauge insu lated
copper wire to 82 ·1/4 inches. Strip
about 3/4 of an inch of insulation from
both ends. Solder the 10-32 solder lug
onto one of the ends. Start ing at the
same end thai the lug is on. measure and
place a mark on the wire at 10-7/8 inch
es. Now, from the 1O-7/8-inch mark,
measure 20-9116 inches and mark the
wire. Measure and make two addi tion
marks on the wire at 20-9/16-inch spac
ing. You should end up with 9-} 1/16
inches remaining. Using the same tech
nique as used for the reflector. bend the
IO-gauge wire into a square using the
marks you put on the wire. Using the 4
40 nut and bolt, fasten a co rner of the
SO-239 connector to the soldering lug
whic h you attached to the to-gauge
wire. Set both of the loops aside and
now we will work on the boom,

C ut the boom material 10 14 fee t.
Measure and pl ace a mark one inch
from one of the ends. Now drill a 1/8
inch hole through the boom, being sure
that you are centered on the material
and that you drill straight down. Now
find a small piece o f wood approxi
mately 3/4·inch thick , 3 inches wide
and 18 inches long. Using a 1-5/8 inch
drywa ll screw, fasten the end of the
boom with the lI8-inch hole in it to the
wood ncar the center. This will prevent
the round boom fro m twisting as you
drill the remaining holes. We arc now
ready to measure and mark the location
of the holes for the director elements
and the loop supports . Using a tape
measure. starting from the end screwed
to the wood, measure and place a mark
at the "2- inc h ind ication ." Now pay
close attention to this step so you do not
end up wit h a boo m that resembles

M __CLOSEUPOF
I I DOWEL lI'iOTCH

\

Construction

Construction of the two quagis is the
same. Only the dimensions change. I
will describe the building of the 2 meter
quagis, but the techniques apply to both.
We start by cutti ng the director ele
ments. Do not use a wire cutter or other
such cu tti ng tool. Use a hobby razor
saw or hacksaw. Cut the six director el
ements to length, starting at 35·5116
inches and ending with 34-3/8 inches, in
3/ 16-inch steps. Be sure to identify each
element with a marking pen to desig
nate which element it is. For example,
the first element may have one line and
the sixth will have six lines. Next cut
one piece of 318-inch wood dowel to 2 1
in ches and another to 2 1-3/4 inches
long. Notch a "1.1" shape groove in the
end of each dowel. parallel to each oth
er. The notch in the ends will hold the
wire loops in place. Now cut the #6 bare
solid copper wire to 85 inches long.
Measure and make three marks on the

34},4 I ;i 318
34 9116 /

ELEr-.lENT LENGTHS ________
IN INCHES

/
35 118

34 15fl 6

DIRECTOR ELEMENTS AND
SPACJ};GS IN J};CHES

--------:7/ -.~

El'.'D VIEW OF

-: lOOPS <,
21 1/4 1RIl ron 20 9f l6

SQ. '1...l.J L1J-- SQ.

82 1/4" /
DRIVES

~OOP 355116

----- -

"<, 20 1/2 IS 3/8 32 1/2 71/8 25 SJ8 25 5/8 2S 5/8

/ "Tf'
/ ~l"ST

800~

/' \.EU:MENTS

/ ,,"0 0 0
DOWEL

SO 239
LOOP<, a ELEI\IE~-:r---

a

85"
REFLECTOR

LOOP

bi

a)

grees when being rotated from vertical
to horizontal. These experiments were
conducted on a number of antennas
built at a club building party, and the re
sults were very consistent. In less than
an afternoon, e ither, if not both, the
2 meter or the 440-MHz quagis can
be built. The dish is a weekend project.
as it requires much more elTort to build.
T he tower is a major project requir
ing spec ia l skills and experie nce and
should o nly be a ttemp ted by those
who posses the welding and fabricating
skills to complete a project of this
nature safely.

For this article, we will conce ntrate
on the building of the quagis and leave
the dish antenna to a follow-up article.
The following is a short list of parts and
supplies that will be needed . With the
exception of the boom for the 2 mercr
quagi, try not to vary from the described
parts, as it can have an effect on the res
onant freque ncy and SWR.
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The Drake R8AWorld Rand Communications Receiver. Tum it on, tunc it

in, and as easy as that. you're hearing world events as they happen ...

uncensored and complete. And with lhe R8A's astounding cb riry, it' s

almost as if you're there. In fact, ro other communications receiver puts

you closer 10 the action in even the mosl: distant parts of the .....OOd.

Ifyou' re ahoObyisl, you'll marvel at the R8A' s simplicity ofoperation. If

you're anexpert, you'll admire the high-powered features. The Drake R8A

offers superior performance in acomplete package thaI includes built-in

filters and other unique features that have made Drake the foremost name
in world band communications. The RSA from Drake...}'()U ' \C gOl to har

it to believe it.

OF THINGS.

THE

T HE DRAKE R8A

D RAKE, FO R A W ORLD OF DIFFERENCE.

Onler Now Risk-Free!
I S- D AY MON EY BACK TRIAL
We are so confident you' ll be impressed with the R8A's
performance, we'll give you a fu ll refund on your factory
direct order, less shipping charges, if the R8A doesn't meet
or exceed your expectations. Call for complete details.

Order Today, Factory Direct orcall for the dealer
nearest you 1-800-7~639

R.L Dratcompany. P.O Bo. 30:11'>. Miami<burg. 0hi0 45.1ol3, US.A, _sw.Officc; 513.lWJ.242l _Fa>, : 513 l166.080I'> _Sn\<ice ancl Pam: 513.7~WlO _ l n c..IL 1m.742.J122

C 1~ 1h< RL[)r;Jle~ ~is . ",1i ' c:drradnmrl""The R.L nn.ke~
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Tuning the Antenna

T here are two simple methods to tun c
the antenna. The first is to usc your ra
d io tuned to your desired frequency. us
ing a SWR meter to tu ne for the best

SWR at th at freq ue ncy. The
second method is to u..c an an
ten na analyzer. I use the MFJ
model 259 SWR Antenna An 
alyzer. If you ha ve any desire
at all to build and experiment
with HF or VHF antennas, this
is a mus t-have item. Simply

hoo k up the analyzer up to the antenna.
turn the ..tuni ng" knob to the target fre
quency on the digital read ou t. and read
the SWR and resista nce. Trim the an
tenna if nccc-, ..ary, rcsolder and t haC~ it.
This analyzer is also great for find ing
the resonant freq uency of those ham
fest/swap meet specials .

Note. if you usc a radio to tunc the
anten na . u..e the lo we..t power ..cit ing
po..sible to prevent causing in terference
to another operator.

When you arc done tuning the anten
na . be sure the so lder joint at the SO
23\} connector i.. a strong o ne . Use gcn
erous amounts o f the silicone scaler to

g lue a ll the c leme nt s and dowe ls in
p la ce where they intersect w ith th e
boom. Ab o , put some silico ne sealant
on the ends o f the wood dowels where
the loo p go through the notch . Now seal
the back .. ide o f the SO-239 connector
with silico ne . Give ple nty o f t ime for
the silicone to dry, and that' s it. Mount
the a nte nna and e njoy . The an ten na
works extremely well in either polarize
non. I c ut the top off a PVC "TEE:'
found the balance point of the antenna
and used two ho..e clamps to clamp the
two ha lves o f the " T EE" arou nd the
boom. I ulsc chose to usc a short length
o f PVC connected 10 the ''TEE'' as the a
mast. Using the PVC as a mast climi 
nates any change.. to the pe rformance of
the antennas. ED

loop o n the dowel and glue in p lace .
With the exception of soldering the free
end of the driven loop to the center con
ductor of the SO-239. the eo nstruc tion
is co mplete and we are ready to move
o n 10 lunin g the ante nna . The dri ven
loop was cut to a center frequency of
145 M HL Depen din g on your needs.
you can raise the center frequency by
trimming the free end o f the loop. ( I

suggest that i f you do trim (he loop. do
it in small steps o f about 1/ 16 o f inch at
a time. soldering the end to the center
conductor and checking the SWR each
umc.) Solder the free end o f the loop to
the center conductor o f the SO~239 .

per glue" to hold them in place . Now in
stall the refl ector loop on the firs t wood
dowe l. Ce nter the loop o n the do we l
and glue in place. Install the driven h lp
as show n in the cut away d raw ing . so
that the SO-239 connector is to the left
of the wood dowel. when looking at the
antenna front the rear. Push the SO-239
connector against the dowel and glue in
place . Cen ter the opposite s ide o f the

Parts List
2 Meter Quagi

14' 1,1/8" t.d. Fiberglas lube or 1,1/4" pvc pipe
18' 118" dta solid brass rod or si ~ 3' pieces
6' 3/8" oa wood dowel
8' #6 bare solid copper-bare wire
8 teet H},gauge solid copper-

WlSUlate<l house WIre
1 50-239 Cha SSIS mount coax
Connector
1 10-32 nul and boll
1 10·32 solder lug
1 lube silicone sealer

Parts List
440 MHz Quagi

5' 1" ee pvc pipe

6' 118' dla solid brass rod
14-318" oe wood dowel

3' 10-gauge solid copper-insulated neuse wire
3' 12-gauge solid coooee-ansctated house wire
1 10-32 nul and bolt

1 10-32 solder lug
1 50-239 cress's mount comector
1 lube siliCone sealer

the g arag e or so me si m i lar me th od .
Starting with the shortest director clc
ment (e ithe r the one marked as "six." or
as "one ," depend ing on the numberi ng
system you used ), insert it through the
first 1/8-inch hole in the boo m at the
opposite end where the drywall screw
was. Center the clement on the boom by
be in g s ure you have equa l amou nts
sticking out on both sides of the boom.
Continue to insert the cleme nts in as
ccndi ng order. When yo u are done wi th
the director elements. insert the wood
dowel s in the boom. T he 2 1-3/4· inc h
dowel goes in the first hol e (closest to
where the drywall screw was) and the
2 l -inc h dowel goes in to the seco nd
hole. Be sure 10 orient the notch in the
dowel so that it will support the loop...
properly, Nex t. after chec king to be sure
all the clements and the wood dowel s
centered in the boom. use a drop of ....u-

"Note, ifyou lise a radio to tune
the antenna, lise the lowest power setting
possible to prevent causing interference

to another operator. "

Swiss cheese. For all the following di
mf'IIJ;Om, \"(11/ will be adding j'K'O inch
es to all the dimensions called fo r ill the
dra wing. St ret ch yo ur tape measure
across the top (If the boom. Take a piece
of electrical tape and wrap it around the
boo m and measuri ng tape ncar the start
ing e nd III hold the tape meas ure in
place . After taping. he sure the 2-inch
mark on the tape meas ure marches the
2-inch mark you made on the boom. If
alllines up we are ready to begin mark
ing the locations o f the clements. Refer
ring to the drawing. the first spacing is
20- 112 inches. Remembering to add the
two inches 10 the 20- 1/2 inches. place a
mark on the boom at the 22-112-inch in
d ica tor. Cont inue thi s same techniq ue
fur all remainin g clement spacing. Re
me mber to add the two inches 10 the
given dimens ion. When done. double
check your measurements. You are now
ready to dig out the Binford
super drill you ordered from
Tool T ime. Place the boom
o n a nat sur face such as the
floor of your garage. Usc a
small block of 3/4-inch thick
wood under the boom as a
spacer, Starting at the °1'110-
si te end , where the drywa ll sc rew is
ho ld ing the boom. posit ion th e wood
space r under th e fi rst mark o n the
boom. drill a I/~·inch hole through the
boom. Try to keep the drill centered on
the boom an d take cure 10 drill your
hole perpendicular to the boom. Repeat
this same step for the next fi ve marks.
When done. you should have six holes
in the boom. Measure the di ameter o f
your boom, divide the diameter in half.
Now working from the end of the boom
which is screwed to the wood, usc thai
half-diameter dimension and draw a line
through the center o f the boom parallel
to the wood. Thi s line wil l he the re fer
ence line when you rotate the boom to
drill the la..t two holes. Remove the dry
wall screw and rotate the boom 90 de
grees "0 th at th e refe rence line is
straight up and down. Either drill a ne w
I/~-i nch hole one inch from the end and
refasten the boom to the wood or. while
care fu lly ho ld ing the boom in place .
drill the remaining t w o 1/8- inch holes at
the locations you had mark ed . Aga in
take care to keep the drill perpendicular
to the boom . Now cha nge to a 3/8-inc h
drill hi I, and drill out the two hole.. you
just drilled to the new 3/8- inch diame
ter. T hese two ho le s w ill he fo r the
wood dowels. We are now read y to as
semble the ante nna . For the assembl y.
you might want to suspe nd the boom in
the air by ha nging it from the rafters in

14 73 Amateur Radio Today ' November,



AMATEUR CENTER
Proud to be ~AMERICA 'S MOST RELIABLE AMATEUR RADIO DEALER N

Serving Amateur Radio Operators Since 1937

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

HOURS:
MON. - FRI. 9-5
SAT. 9-1 PM

CLOSED
Sundays &
Holidays!

S E R \ ., C E

((.1 15 )

10 li S I XXo-7.1 '~

Performance without compromise:

Does it Again leading
the way with High

Frequency WINNERS!
FT-IOOOMP
The New veeeu FT-l 000MP features
Etth.nced Dlglt.1 Signal P~"lng

(EDSP • • M WmultlrsCfl'.d '//tH ing
' .chnology unm.tch.d In Ihe
Am.'ft" R. dlo Indual')'). II a lso
INt~es dual ifl-band receive wilI'l sep

arate 5-meters. Cok'as "5SkHlI2.75 kHz SSB mechanical fi"et buit-in and an opIional
Collins 455kHz /SOOtlz CW med1ar'lica1 liIler. It also has a buI_.... eleetTonic keyer.
100 walls of power, automatic antema l\J'"ler. "Shuttle-Jog" erhanced I~ing system.
Iransve r1e r }lick lor VHF/UHF o~r.lIon . se lectable antl M a [acss . Cat System
capability with bUill-in RS·232C Level Convertor, Wide receiver dynamic range. with
sepa rate, Optimized FET RF Preamplifiers for the High and Low bands, quick malTlOlY
l:Iarld( system for .-.stant recaY of impoftanl mamory channels, lwo VFO knobs lor dual
In-band receive, ~gll_ight switch ·mode AC power supply built-in, New High
Resolution DDS T~ (Syothesizer Sleps as smaI as 0.625hz, Seledable cascaded
Oystal and~ Fdlemg, Independenl 2nd & 3rd IF Filler Selection. Custom
Feature Conflg...-atoon via Menu SYSTEM. CALl. TOOAY AND O RDER YOURSl

FT-900/AT
vee su's Newe st HF tr ansceiver w ith
c etecnaere Head l or those herd t o
m ount mobi le op er a tion s. Fe a ture d
in ct ud e Remo te FrOnl p anel des ig n .
100 W on SSB .CW. FM & 25W on AM .
F ull break . in on CW , adj us ta b le keyer
bu ilt· in . IF shi ' t and 30db no tch Iflte r ,

(I PO) ln l e rce p l P oint Optim izat io n, Built-in noise b lan ke r, sp e ec h
proc ess o r , Opti on s Incl ude MMB-2 0 ( $30.00), MM 6 ·6 2 con troll e r
MMB ( $29. 00), SP ·6 ( $ 179,00) BA S E S TA TIO N SP E AKER, DVS -2
($28 9. 00) di g i t al vo ice r eco rd er , Fp · 8 00 ( $2 89. 95) A C supply , Y H·
77ST( $55 .00 ) H E ADS ET .

FT-1000D
Futurtls Include:
Di rect Olgit sl Synthesis (DDS),
two ten-bft DDS plus three eight-M
DDS lor last 1ock-141 time and lower
noose than other tradrtional PLL sys,_.

High RF Po_ Output, mntnuously adjustable~ from 20 10 200 watts .
Dual ReuIve. allows s"""'aneous reception of two difterenl frequencies utiliZng two
luning knobs for easy spollng.
100 Memories , a detente<! rotary selector can be independenlty tuned for mode Of IF
'i"er selection can be changed directly like a VFO.
Dig ital Vo ice Storage (DVS-2), opt ion provides instant playback 0' t e-eeccnd
rec:eWe memolY. plus two 8·second"CO Contest' massages 00 transmrt.
Automlltle Am.nn. Tunw. buil .." qllid< response antenna tuner matches SWR up
10 3:1.
IF Shift an Variable S.MwIctlh Controls provide intenned>ale bandWIdths wilh
ad;usIable center keqlsncy for r1lHlCJlT4I'orTIISe i'1Ie<ferlll lCll rej ! cl1ol ..

FT-990
The Y. es u FT·99 0 covers from
100KZ·30M HZ and operates all
modes (SSB, CW.FSK. AM,FM). II
also llCIudes the ATU·l .uloma1lc
anlanna tuner, AC power supply
buill · in , MH·IB8 hand mike , 100

watts adjustable power OVIput. The FT-99(J u 'ilizes mun/plfl DDS (direct digiUl
.ynrhe~IzrHs) systems to synthesize lTequencles. A magnetIC rotlllY encoder works
silently and smoothly tooes around the bands. The front Panel keypad provides 1
tcucn band sel&ct ion, wrth two independenl (AlB) VFOs for each band holding their
own frequencies, modes. lind IF bandwidth sett ings. and even caanne- offsets and
,epea1er shilts , d used. $ WlIdl lOg bands inslaotly recaas an of these Set111'19S tasl
csee on eactl bar1d. Fifty tunable memories Plut Many, Many more Featurn!



Number 5 on your Feedb3ek e-tt

A Boy Scout's "Drab" Life
Teaching in a unique second language.

by Toby Metz KB7UIM

Travis. and the author prepare /0 fix Photo H. The author reCe;I"C'.f sign-language instruction from his
teacher Marv.

utivc fo r the United S tates . We also
lin ked Russian amateur radio operators
throug h a pho ne patch from the Boi se
s iste r ci ty. Chha. Russ ia . How we did all
that link ing so that everyone could hear
and sec was a trick a ll hy itself. and
worth a future ank le. So much for the
historical .. tuff.

Mr. NSD wanted rue to mention a lit
tic about my lat e.. t ven ture. As a Li fc
Scout in the Boy Scouts u f America. I
really want to he an Eag le Scout. Since I
need ed a Se rvice Proj ect. I dec ided I
might be able to make a diffe rence in
the lives o f a few people if I linked ham
radi o with sco ut ing. M y Eag le Scout
Se rv ice Project teaches dea f ch ildre n
a nd ad ults what they need to kno w to
gel their no-code Tec hnician amateur ra
dio lice nse. With the license and some
donated eq uipment. I' ve led a group of
peop le to assembl e and repair part s that
put the dea r peo ple o n 2 meter packet.

Th is proj ect was ,I c halle nge ri g ht
from the start . I had three major prob
lems . T he firs t was fi ndi ng s tudents
willing to put up wit h me long enough
to get thei r license. The second was ob
taining the equi pment: and the third was
to ge t th e .... rud cnt s 10 pass ! S t ud ents

Continued millage 18
~~-~~

not quite all I did.
Since that evening. opportunitie s that

I never imagined possible have opened
up for me. First. I received my amateur
rad io l icense a t the age of 12 . As a
Technician Plus license holder I did lots
of things. including some o f that mirth
stulT. For openers. I wa.. the control op
crate r for the on ly SAREX ever 10 have
come to Idaho . Talkin g 10 Col. Bolden
on STS-60 was a kick! I soo n upgraded
to General Class and was a part icipant
durin g the 199-1- Dayton H amvcnti on
Yo uth Forum. I' m cu rrently the Net
Manager for the Discovery Net . a youth
2 meter net that tr ies to get and kee p
yo ung operators involved in amateur ra
di o and th e ir co m m un ity. a nd a m a
member o f our loc ul RACF~"i1ARES net.

Last year I called the Disco very Net
in fro nt o f 600 Scouts campi ng in the
midd le o f the largest se t of sand dunes
in Idaho during the 1994 Jamboree-On
The -A ir. Yep. I wa s K2R S AI7 . T hat
was really kind o f neat. too . becau se I
helped organ ize and introd uce three db·
tinguishcd guest speakers for the net.
The spea kers included Astro naut Dr.
Tony Eng land. the Lieutenant Governor
for the Sta te. ami the C hief Scout Exec-

N
ot lo ng ago. I received a letter
f rom Mr. " Never Say Die"
(Wayne Green ). ed itor of the

very magazine in your hot little hands.
He wanted me to te ll you about what's
going on in my drub little life. I mean.
I' m a IS-year-o ld and my life by its
very defi nition must he drub. right'!

M r. Green wa n te d me 10 tc fl you
about some things thut I am doing now.
Unders tand ing what's happening no w
with me mean s I fi rst m ust give a shun
bio. Although I d id n' t know it at the
time. th is who le thin g s ta rt ed when I
was a mere ch ild of It You sec, I' ve
been a Sco ut s ince the seco nd grade.
and I guess that's whe n " it" reall y be
gan. Not too much happened in my oth
erwise routine first four years of Scout
ing. I did the usual mundane thing.. like
camping. whitewater rutting. snow- and
wate r-s kiing. ru ppc lfi ng , ex p lo r ing
c a ves . climhin g rock s. a nd hiki ng .
However. about 2- 1/1 years ago. at the
tende r age o f 12. during a routine and
seeming ly uneventful Boy Scout meet 
ing . a new Scou t leade r a ppeared .
promising us mirth ami merriment on
the air waves. All we had to do was get
our Technician Class lice nses . Hut that's
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A Boy Scout's " Drab" Life Coetawedfrom Illlge /6

dins. The radios were not too di ffi cult to
convert. Dave did the work in his ham
shack. When the crystals arrived. tunc
up was a snap. Rich and the Troop buill
antennas and power su pplies. I used a
simple ground plane antenna and a real
ly c he a p an d s im p le powe r s upp ly
shown in the January 198 1 73.

Teaching was diffe rent . First. I had (0

learn 10 teach. As a kid whose life is
school and ho mewo rk . you'd thi nk I
would know ho w to leach. I' ve had
plenty of good, had. and really had ex
amples. I also had to learn to communi
cate in sign language. I also found I had
to write out lots of words. Big terms.

"Well, the students hung ill there.
I struggled along and lots ofpeople helped.

The results are . . . success! "

like "heterodyne ," "oscill ator: ' and
even "Ohm's Law:' arc not 10 he found
in sig n language. I also fo und that the
younger students had a d ifficult lime
read ing te xt in the st udy manual. If
you want to get a feci for what it's like
for them, read something a young deaf
person has wriucn and you' ll fi nd they
lea ve o u t word s and t urn p hrase s
around . I had to re mem be r that the y
work hard j ust to co mm unicate. an d
even harder to learn the FCC Rules
and how a radio works. Some of those
ru les appear to he wri tte n in babble
anyway. Finally. I had to take it slow.
If the usual time for a Novice class is
K weeks, quadruple it when communi
cations is not s moo th. In thc end. I
learned 10 teach and talk in a ditferem
language.

We ll. the stude nts hu ng in there . I
s tr ugg lcd a lo ng a nd lo ts of peop le

Photo C. Bill 8/ollm. who IIof!t'J to obtai" his General class license
SOOIl .
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Photo I). Heoring-impairrd ten-year-old Peter Fo resman is studying
fo r his rio-code lest.
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17, 15, 12, 10 and 6 meters.
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Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; subst itutes 'Of ground or
elevated rad ials, Self -supporting tubing bolts o nto
base o f antenna. Mast not provided.

BUTTERNUT ANTENNAS from BENCHER INC.
831 N. Central Av,· Wood Dale," 60191 ·708-238-1183
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A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWl

No, we won't insult your inte lligence by telling you that it' s a
"halfwave" or thai ANY vertical will operate more efficiently without a
good radia l system than with one; it certainly won't! If you want
expensive fa iry tales talk to our competitorsl If. however, you've no
room for even the smallest radial system just install the most efficient
mult iband vertical in the business, the HF9V·X. over our counterpoise
kit. You'll not only save a tidy sum but you'll work OX that the shorter
and more lossy no-radial "hettwaves" can't touch because both the
HF6V-X and HF9V·X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 (-Dirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the prccable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to leam the truth the
hard wayl
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Numbw 6 on your feedback c.cl

A Simple Wattmeter
How much does your equipment cost to power?

by Edward C. Miller N7APE

•

A
t one time or another. most of us
would like 10 get a view of the
AC po wer consumpt ion of some

of our equi pment. or maybe a grasp of
the cost of having one unit or another
running constantly. It ' s ge nerally not
something we would be on lap of most
of the time. Here is an idea for such a
power-measur ing device.

All that is needed is a sma ll powe r
transfo rmer w ith a lo w-vo ltage sec
o ndary o r a transformer from a n old
tube-type receiver. The winding volt
ages are not that important; it's the ratio
that counts. If it has a 120-volt prim ary.
and a secondary of 12 vo lts or less. it
will do fine . Or. if you arc o ne of the
o ld timers , you may have a fil ament
transformer, It would likely have a 120
volt primary windi ng with the sec
ondary maybe 6.3 volts. center-tapped.
It was the latter that I d iscovered among
yesteryear's paris.

If there is noth ing like that around
your shack. a parts house should have a
small transformer with a 120-vo ll pri 
mary. and perhaps a multi-tapped sec
ondary with relat ive ly low vo ltages (2
to 6 vo lts) between taps. I would n't rec
ommend usi ng low-voltage units such
as mini-audio units. as their in-
sulation may not prevent break-
down. especially if the meter is
used on a 240-volt line. What
we arc loo king fo r is a fa irly
high primary to secondary ra tio .
"The transformer I used had a ra
rio of 38: 1 ( 120 V /3 .3 V). To
keep things simple . I will not
refer to the wind ings as prima
ry or secondary, bu t rather low
vo ltage and high voltage.

The low-voltage winding is
p laced in series with the 120·
volt li ne, and brid ged w ith a
very lo w-value resist ance . T he
output of the high -vo ltage s ide
is rectified and filtered. and its

20 73 Amateur Radio Today . November. 1995

voltage measured by a meter. (The most
desirable meter would probably have a
2(x) or 500~ range; a lot of them are
av ail ab le on the surpl us market ). Al
tho ug h this circ u it uses a mic ro-amp
meter. it is reall y measuring the recti
fied and filtered voltage of the h igh
voltage wi nding. As this milage is pro
portional to the voltage on the low-volt
age winding caused by the current flow
throu gh it. the meter will. in fact . be a
measure o f the line current.

The resistor across the low-voltage
winding should be of a value that will
reduce the current in that windi ng to the
minimum level that gives a meaningful
vo ltage for the meter on the high -volt
age s ide . A s ho rt sec tio n o f heate r
clement wire (obtainable at most hard
ware stores) was used for this purpose.
Its va lue should he between . 1 and .2
ohms. A pract ical s te p is to co mp ute
the ra tio o f the high/low windi ngs. A
ratio of 30: I or better is best. bu t a ratio
as small as 10: I will do. Assuming
that R- I is o ne te nth of an ohm. and
the ra tio is 30 to I . then I amp through
it wi ll produ ce a vo ltage on the high
voltage winding of about 3.8 vo lts. and
cause o nly a o ne- te nth -volt drop to

Fro", left "iew oftbe innards.

the device whose powe r is being
measured.

W hen the load is small (40 watts o r
less) . the vol tage drop across the recti
fiers would reduce the accuracy of the
measurement. That is . the readi ng on the
meter would be nonlinear at the low end
o f its scale . Therefore. diodes D·3 and
D-4 arc placed in series with the meter.
and arc forward biased with the battery
and R-5 . Because this o ffse ts the voltage
d rop across D- I a nd D-2 . the meter
read ing is accurate. even at very small
loads. The meter shown in Figure I is a
200 IJA calibrated zero to 5 (that is . zero
to 500 watts at l2(l volts) .

Calibra tion is acco mplished by apply
ing 120 volts to the input circuit. with a
known value load on the output (100
watt lamps. for example). and adjusting
the R-3 trimpot to get the right read ing.
The meter read ing will the n represent
the wattage at 120 vol ts .

Thi s uni t ma y also be u se d w i th
out mod ification for measuremen t
at 240 volts. At this voltage. for a given
wa tt ag e consum p ti on. on ly h a lf as
muc h curren t is fl owing through the
measuring ci rcuit. So the power readi ng
must he doubled to get the true power

drain .
La y o ut is not importa nt.

A lthough in the unit shown in
Figure 2. the diodes. capaci tors.
and trimpots were mounted on a
PC hoard. that certai nly is not
required . Point-to-point wiring
and the U!',C o f standard-size po
ten tiometers wo uld do j ust as
wel l. The power sw itch. in the
AC line. shou ld he c apab le of
sw itching at least 5 amps. A I
though a DPST switch was used
in the unit shown, the AC power
could he switched with a heavy
duty SPST swi tch. with a mini
sw itch to d isab le the ba tte ry
when the un it is not in usc .



CIRCLE 4t ON READER SERVICE CARD

73 Amateur Radio Today · November, 1995 21

6

AAANicad Battery
20~125 V electrolytic capacilors

1 A. 100 V diodes
200 IJA-meler
AC Plug

0,t.ohm resistor (see text)

l OOK-omJ 1J;~ts

15K-ohm 1/4-W carbon resistor

22OK-otvn 1/4 ·W carbon resistor
68O-ohm lf4 -W carbon resistor

DPST 10-A Switch

Standard AC socket for unit
under test

Power transformer (see text)

Parts List

D2

~
R2

B-.
c-r.G-2
0 -1,2,3 ,4
M-l

Pl-l

R-l
A-2 . A-3
R4

R-5
R~

8-1

So-l

T-'

check thai the resistor is solidly con
nect ed across the transformer low
vo lt age wind ing . Po wer it on . and
measure the vo ltage across the high
vol tage side with a l OO-watt load . A
read ing of 1 to 3 volts should be expect
ed. A reading much higher than 3 volts
would indicate a need to usc a smaller
value for R-I; and a reading of less than
I volt shows that the R- I value should
be increased . iii

81

R4

Figure I . Power meier.

Figure 2. PC board pastern.

R3

so.

I ,!, ,--r-

R.

8 1
" ~

~~' ~'.
Tl

V +
II " l

R2

. ~ , ~
+ RC l

Ml

~
0 4 0 3

R5
+

T
c,

1
~

.-

Many o f the compo nent values are
depende nt on the trans former chose n.
and on the value of the shun! resistance.
This includes the voltage ratings of the
capacitors, and the value of the resis
tance in series with the meter.

If you have an AC voltmeter. it wou ld
he best. after all the parts arc mounted,
to leave the wires from the high-voltage
side of the tran sformer di sconnected
from the rest of the circuit. Double-

PL1



Number 7 on your Feedbelck card

The Capacitator
You 'll get a charge out of this!

by Brian Field VK6BQN

T
he following is a wee kend-type
project. si mplistic in des ign. and .
depe ndi ng upo n how we ll

stocked your j unk box is . cost should
only be a few bucks.

The need for this devi ce became ap
parent when I was trying to make a fair
ly long -term 555-type time r. and had
diffic ulties o nly because the la rge
capacitor I used was a hit leak y. The ca
paciry read o ut OK o n a capaci tance
meter, hut the rime was way out because
the associated res is ta nce was being
shunted hy the leakage res istance.

Reference to the ANNL Handbook
suggested no better than to watch the
chnrgc/discburgc action on an ohmmc
tcr, which. when you think about it. te lls
you absolute ly nothing because o f the
re latively low res istance . Eve n a FET·
ty pe met er is d ec e iv ing at I I M eg.
when the timing resis to r itself is like
10M or so. "T here has to be a bcuc r
way: '

So with necessity being the mother of

in vention , e tc.. the "Cupac ita tor" was
horn .

Wha t we want is something that will
charge the capacitor to its rated voltage
rather q uick ly, the n hold the voltag e
there. If the capacitor is leaky. then the
vol tage wi ll dissipate through the leak
age resistance and be gone . T hat means
we want to observe this vo ltage without
the me te r it sel f d rai n in g a w ay th e
ch arg e. Si nce every th ing co m mo nly
found that docs this has a di vider chain
of a rou nd 11M. some thi ng e lse w i ll
have to be de vised. An arbit rary value
of 50M was chosen for this. as it was
fe lt to be achievable ; any th ing higher
l ike , s ay. 100M wo uld p ro bab ly be
problematical due to insulat io n leakage
around flux. even finger dirt .

Charging is no problem, we merel y
use a different di vider chai n to do this,
and arbitrarily chose 20k. so that at 100
Y, the chain itself on ly d raw s 20 mA
fro m the supply. thus making it small
enough.

The whole idea, then, is to charge the
capac itor fro m thi s supp ly, isol ate it,
then observe how long the charge stays
there. And wit h a 501\1 output load. even
a I-W capaci tor can he observed wi th
out hXI rapid a "sag" through the meter.
(T ::: RC t 50M x I ~ = 50 sec .• so only
213 of the charge should be gone in 50
sec, o r tota l d is c ha rge shoul d ta ke
[about ] 3T. or 150 scconds.)

The voltage scales chosen were felt to
refl ect what is commonly fo und in the
j u n k bo x, incl udin g 3- Y tan talums.
(Tarns are very seldom leaky. but rather
tend to be ei ther open or shorted, espe
cially if they have seen wrong pol arity
vo lt agc v.) I()O~ Y was c hose n as the
maximum. d ue to safely co nsiderat ions,
and seldom is a 100 -Y or higher cap en
countered no wadays, exce pt in va lve
[tube ] eq uipment. If fi nding a 9-po sition
switch becomes a problem, then some o r
these vo ltag es m ight have to he do ne
without.

Notice in the di agram that there is a
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ORDER NOW 1·8004 HOBBY KITS
AIRCRAFT RECEIVER

Hear ellClllng 8Il'~
eommunications -

-;;~ pick up pl~ up 10
~ 100 miles aWl )'!
__ ' Rece i ~ es 11(}.136

"1Hz AM all band. smooth varac tcr tUnlllg 51Jpe rtlet with
AGe . ceramic lilter. adjustable squelch, exceueru
sen$ll lvily and lOIS 01 speaker volume. Runs on 9V
bIltery_Grell 10< i!Jf Shows or ;..st hangng aro.n;Iltle
8IIpor1! New »page marw oelaols piot III\. 100. Add
case 5el lor -pro"Iool<.
loA-I kL .. S29.lIS MaICl>ing case sel . CAR . $14 .15

SYNTHESIZED AUDIO GENERATOR

STEREO FM TRANSMITTER
Run YOU" own Sweo FM radio Slal>OO! Transmu a stable sog\lll i"..'C'...."'i
'~ the 88·108 MHz FM broadcast band up to 1 mile. Detailed
manual provides help!ul into 011 FCC reg s. an1eona ideas and
raoge to upect. Latest destgn leatu<es adjustable line level
irlpus.~ lWld aysIal Cl)l'Itflllled 1l.tIcarfief. Comeds
10 any CO or 'APlI plar-r. rnoI<e .....&1" or radio. IndudN IflI'8
~ 1lXll1OOl Fora prolot* iIdd (U mald'*"\l case sel .... en.
boIrd 'IObp .......-.a
FM·l0A 51&1'110 trans/nile, kit 534.95
CFM case....tIip ant sel .., __ $1 95

DR. NI·CAD CONDlTIONERlFAST C HA RGER

SHORTWAVE REC EIVER

C R Y S T A L
RADIO

Relive !he rallio past WIlh a crystal sel
W<e you" \lfWlCl'aIher buill. Uses oarune
Galena crystal I'Id cal_SII. Seve<al
dille.enl tYPIS 01 'Id,os arl built ,
ineludlng atandard AM bf oadcasl .
Shortwave and even WW II lo,hole
style , To compere modem seeucon
ductor detectors. we include a diocle lor
eornparison. No soIclenng requirecl anti
we~ g;v. antem41 eeas, Aa<Iio lor
lree. gel. now belore CIirbl tu. d!

C5-1 Ctyslal seI _•••• .$19.95

SPEED RADAR

STEREO PEAK HOLD BARGRAPH

S P E EC H SCRAMBLER

__.'~.~"~~~':Ha~~~OoppIerradarkt"ci:ll::Q- cars. rw-. boals.lvnes. bQs or ..,.= large nMlII objIcl 0penleI1I 2.6GHz _loP 10 V4 "* ""9'. LED
<IigIlaI r-xu displI'fS speed i'I "*" f* h(u, Yorr III S per lieu or
!eel per seccnt' EMpllo..e 0UIPUl aIows tor r It 10 atUII 00ppIer
shit. Uses two l -II coIIee c.-. lor .....,.,. (nol l'ldudld) lI'IlI ..... DO 12
VDC. Easy to t..kl all 1l'iQ-0WI.... cir<:\ilry is PC .,;prn. AIlS pIasU:
cas.e wiII1 speedy g.a~ lot a prol8SSlOl1allook. A ....., useful and lull
ol-f\l'l kil
SO-7 Complell1tit SIlII..5

D IGIT A L VOICE RECORD ER

TOUCH-TON E DECO D ER

Challe<box digital voice storage o.nt wiD record)'O<Jr message of up to 20 seeonds,
Time is spli, up into l our 5 second blocks which can be played sepa.alely or
easeade<l lo r longe. messagl s. An LED display shows message locllion and
o.KtenI mocle for IIiI$)' operation.~ buift.... inIer1aces allOW SImple co.oee\lOtl to
t.ansmille... lor aulornatic keying when the PTT is initially dosed or .l1er d is
, ! I ! aserl You can _Io<lp you" rig's l'IIil:le hough'" Qlanerboa. For cotil:esIor
U1 use. \tie C8-1 ea"I ctive an elllema! $pIIIkII. InckIdes a blA-in~ l'IIil:le.
For Ihat IinIahong ku:1l, arld cu matdio'9 ease set.
CB-1 Voice recorder kit H $59.95 cce MaIetong ease set S14.95

G.ab TOlJCtl.Tone nl.ITlbe<s right off lIle air, phone or tape. A simple hook-up 'o any radio
.peaker or pIIone ~r>e is all ItIal is required to instantly <lecOpher touclHone pI10ne
rurtlers or cocle$. A 256 digit memory stores clecrx1e<l rurtlers and keeps its memory
-. i'I lie~ of poorer loss . NI 8 dogil LEO dtsplaJ' Ibrs )'IIU lD scrcI hco.ql fle
memory bw* toe~ ruNle<s. To maI<e it easy tI pidl. eu IU'IUr 0f'0I4l' or co<les.
a "dash" isr-ted betwu'I sets d oIgilslhal_ <leeoclell rI'IOl'e hn 2 secords apn
A "centr3l-ollice-~ily~ COIlIroIe(l <Iecocler is use<l lllloMng rapid and lIloable
detection 01 nurrbers at up to t'O digits per second! For • professionally finished klok.
a(l(l (lU" matching case tel, S1a~ crackilllJ those secret codes tomorrow with the Tone......
TG-1 Tone Grabber kL S99.95 CTG Mak:hinII case seI .•......$14.95
TG·1WT Fuly~ TG-1 lWlCl case _. ._.S1411-95

AM TRANSMITTER
Hi!1' Cf,IIIoly. t-ue JM twoadcasl batlIl.~ is~

eraclly like !hebig CO"mIlllOollIlgs,~ 01100 rrtN. 1egaI I~====~~g~~~~;;;;;;;:;;:;;;;:;;:;;:;;;;;;;;;;~~~'N9! 01 loP 10 1/4 ll'IIe. Acoapls h 1Mli'lpAS IItIm ICle t
Noel CO pla,e<s n mike Ill....~ S5ll-1150 KHz.
~lIWI,IIla4JWl$~. ~..., FCC,. and
...... antenna ideas, Be your own lUsh l.JIrbauo1lor Rick
~ with the AM- l! Add OU" case sal for a M SlaIlDO look.
AM-I Transmille. kit.. $211.115
CAM Matd1j cas" seL. ,. . $14.115

FanlaSlie .ecei¥1II' ll'IIl eaplureI tI'!e ~ •ooGId .... just I 12" IIlWIma' Can fff, . . .
rece<W anr 2 MItt portcn \rom 4-11 . '
MHz.Trw~. has smootII .. -_ _ .
va"c lQf tun,n9, AGe. RF gaIn
cored, pier..,- II spNlter I'IIlI..-. arc! "" on I 'iN baliIII)'.
Fascinalng $eoul. tchool 01 ek.C projecI. po-ovides Iloo.rs 01
fun lor ll'o'en lI1e mosl sefious OX$!. For lhecar. coosi<ler ()O,I"

shortwave converter, Two swilchable barlds (in 3-22 MHz
.ilt9tl. INCfll UH:r wicle--UIIbII DO your CII' ,adio dill. Add
some r.resIlO yo.r ltW hoIne'
Shortwave roc ! ' kil SRI S29.95
Stotwav" CQI.el18l kit, SCI 121.115
UalCtli'lg ease set lor SRI . CSR H H S14.95
Ma . caseseltorSCI,CSC """ " S14.115

T_ .. on lie 800-950 IoI-tz ICIIOII USIIliI
your eJlSlinll sarw>eI. Frequenoes arI....._w_ C>'f!lIl ,......, 5IiIl*I'
10 Iha 4()l)-55(I IoI-tz range , In$ln.ICtiOrIt L_:
a' i Iven includl <l on bt/i lding high
perlormal'lCll 900 MHz antennas Wei~ efcIiI ,-aM es
exte",;"e h1teliog and COIl...."'ent on-ofl/l:lvPlss switch, Easy
one hour assell\tlly or available tully u semllied Add our
maUlilg case _lor • prolessional b:*.
SCN-1 Scar-.- eorrven"r kiL S4I1.i5
SCN MaUio", ease sel __ _ _ _.S14.115
SCN-1WT Assembled SCN-1 and case ,$89.115

Keep illl ear DO It1e local repealef. police. weather or i~

~ arolr(!. These sensrtive~ receNe<s are ...... to
buIcl and use. T...... 5 MHl porbOn ollht ba'ld ancl
have smoolh vllrlldOr -..wog """ AFC. cllII~
teIaTIIC WIerin;. Sl)IIlch and plenty of s;leailef VIIUne.
Complete manual derails how l he rills work and
apphcallOflt. 2M FM lfansmoner lias 5W RF OUI. crysla1
conlrol (146,52 included). pro-Sl)eCS and cla1&1md,e inputs.
Add ourcase sets fora nice l injstl.
I'M Receiver k~ Specify ba'ld". FR·146 (2M). FR-l) (6"1).

FR·l0 (IOMI. FR·220(22OUHl:)•. ~__.J3.4.•5
CFRMaIdWlg ease set .._.__._._.. . S1 US
FT·146 Two Me!ef A.l transtM!el' k_. . .$99.15

FM WIRELESS MIKES

MICRO-MIKE

World's smeuest F"I wireless i"=":O====
mike, SmaAllf lhan a sugur Clbe
• r.:tI.dnO battery and mike, Two
sets ot 5"1T parts supplied in
case you are clumsy' Terrilte
Il.do pclt"ilP(lJin Gop II 5 fI) n .U.'•••'1Il ....of:m It.
We IId.ode Ihe bailer)' lwalch lit)'Iej. eIect~ mike and
e-en a Uwv,iJ tool! Be a anes Bond ..-.:Iteam StolT too!
I'M·S Micro mike k~ $19.95

L-C METER

S U R R O U N D -SOU N D/ R EVE R B

CorWoI \'lrIuaI)' anylIW1g by Touch-Tone ,emot, con.oI. The URC·l haa 16 swiktte<l oulpIb. "~blt voltage 0UlputS
00 mY aeps 0 10 5 VDC~ two 10K. li!;ilII poll (Ior~.~ ete.) anll 3 kmIirs ",a'-1llle lorn 10 mS 1O.so hOU's'
Two IMl p _d eD*d abva IICln COIlI'OI and rrUIHevel aoceu. 5D; d9llED diIIpIa)' shows~ tnlIred
COdes nl • aystaI conIroIecl~ <lecodeo p-lMdas reiable operalicn therv·s tw:lIl'Iing IisI iQ this '"t be il
cunplel8 eD*d 01 "",,*...oos. flennoSl.Its. tH"$, Ilomes or _1Idories '"'" f!e lAC-1. Add OU' nlll:tio9 casa set
JrI' a IlRI:some inish.
URC-1 Remote eontrd kit S129.115 CURe Malching case set S14.95
URC-1WI Fu lly assembled URC- 1 and case $1811.115

Add concert han reahsm 10 your stereo. TV or even 2·way .adOo! EasIly syltlesize a Sl8reo eHeet hom mooo 1IIIl.'C8S. or rdly
enliven '89"'- fTk$C. Add abig·VOICe rewrb to your radio vooce thaIothers wi tnYJ' Our r_blsurround sound kit uses a
Bodel Brigarle ICDr.a lew <eliable solill-slale per!ormarce. Adflmate~ . delay anll nu ccntrols to aJ:SIOnizlI 'IOU"
IIOUIId.~ ......**' 10 radio$, Sler_. ca', and TV•. PItnlly ol • ...so to (lnve a ...... spaaktr tor$~
"",,"1101 110. Etpioe..u ,.ViR reaIem .... SlOTIII.O'ICIIlU'Ill provides • ..-.w:....dil91v>rhcl1! Add OU' caM sal
lor anNl pro look.
AV·1 SurIOU'ld Sou"O'Reverb kit _._ ..$5I1.95 CAV MatdW'lg ease set ,$14.95
AV· IWT Asserrbled RV- 1 and case ,sall.' 5

MeesIn iIIM1ol1 irtlm 10 ...... IOrnH lWll! eapao;ikMs In;m 2 pf.~ willi hgh~ b'f' ...... lIdi"fj IIle LVI 10 ..
~~ef. T-o pusttUlon nPJeS lor "'sf' rest1oIiOI1 ,ead...", and we:t" you c:aIillralo'l eo'V'"leIlIS lD
lISSlQ prr;lpeI aca.nr::yof '/WI kf! AcbYe'" lWll! 5...... '\1 $I" I ~ ...... to:l_ sto.Jd bI -..IhoIA
an acante LC rnettt. For apro look. adcl our mald'ing ease set
LC- l LC meter krt $34.95 CLC ease set $14.95

FM S U BCA A R IE R D ECODER

TOUCH-TONE REMOTE CONTROL

Till no .... "Mlr'od ofeo'.' eroal-lree muso: and data lhIl is earne(l _ m.., atandard Fill IIrnfKbn;! raclio $IIiIIOIIS.
DecorIer hooks 10"~ 01 FM radio:;nd II.roes ,. SO-100 KHz SCA sUIcarrier bard.~ IiIdioIl hIYe .
llImod~ bl.t.l'!U 1lIlIo<lOesn't t s MSy'1O loelIII.orU5e cur FR-1 Ail .....'... Ilil wIIdl iI. complell FM rOI
..., a <lemocl jadr b1A-.n. Thtse~ SIb:arners e.ry IOlS of neolI 1ll"'ll'_IiIlli9 . In;m SIOdl~ to rews 10
rrusic, from <OCt. lDeasy~. 9 . all oonvnetciel lree, Hetr MlllI YQive been I!I&"IlI"9 WlIIl Ille $CA·I.
SCA' l Decoder k i1... S27.95 CSCA Matching case set $14.95
FR·1 FM receiver krt $24.95 CFR Ma'ehing case lor FR-1 $14.95

Pict !he lnt t1W's r9Illew 'f!lU, AI .....1$ trwISmiI a stable
S9IIl i'I toe 86-108 MHl Ail band I4l to 'XXI excepl lor
H9l Ptl"l'~ and P8-1 Phone bug hi 00 loP lD 1/2...
FlA-1 Basic t,6Iil. ... _•••••••.•••••••••••.••••••••••••••••• •.$5.95
FM-2. as above

but wil h added mike pre amp 1>7.95
FM-4 .lonll range wil h

vefY eeesr uve audio pickup $14.95
PB-I. Phone bull needs 110 battery.

Ilook$ 10~ line .. .__ _..__ _.._..514.95
MC-1, Mierosee sensilNe moJr.e cart~

lor FM·12.4 _ _ __••._ _S2-95

O R DERS C A L.L 1 ~uuu-... , ,.........Y KITS (4 46-229 5) O R DE RS O NLY
TECH/ORDER/INFO {716 j924·4560 FAX (716)924-4555

T!AuS s. ac:l . f ............. 10 ct.y. II' no!",,- ......~ ,~ "",,,'II .......
............. <ldS49S ........pp"'g """" __ ,...........u ''''IoN'9''~_2O".fo<

~n-o eOOlu.s -.,._ssoo a.-._520 _$J.OO "y ..,_, _7>-.
...... t• • _.., ""'" ...."""'/ on k" p.'" T·.,.... p..... , ..._ wO'''''''' o~ . ,rN u,,"'

MOTOR C O NT R O L L E R
Controllhe speed and lirediOII 01 any ,,"*-. Use OU" SMIH lor those nicll l\lppelS you
see SlJ'lM.. and our MSC-1 lorDC fld)lS. n. stewer di'ivef Iea\I.QS $iable speed, '-'
IIeP rota\IOn. dil",,*,"llWll! power~ moOe. can!hve most .. MeppeI rTdor. ()jr DC

~
di'ivef IeeUes lUM width modifllim o:wtrolll::MWlg U rTdor~ even II

~
low speeds ..-.:I can drive moIOr$ I4l to 50 VOC 0 10 Amps! Add CllI case set

e . for a prolessional assembly. .
::-'" .~ SMD-1 Stepper k~ $24.115 MSC-1 DC motor k~ S24.95

..... ." CSMO SMD-1 ease ,_•..............•.$14.95 CMSC U SC· I case 514.95

1...4 8
~.
RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTORNY14564
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correspond ing voltage tap on the "dis
c harge" c ha in for eac h ta p on t he
"charg ing" chain. This allows the meter
to be set for full-scale deflec tion equal
to that voltage. Marc on this under "Us
ing the Capacitator."

Constr uction

The entire device lits into a 3" x 4" x
5" box. hut if I had it to do all over, I
would have made it into a slightly larger
box. A lot of it depends upon whet her
you use a 2-inch or 3-inch meter. Do not
spend big money on the meter. as the
only points to look at on the meter are
full scale and zero. All" me ter move
ment will do: if yo u use othe r tha n a
l-mA movement , it's only a matter of
adjusti ng R25 to make up the differ
encc . The meter and R25 are made to
read 3· V full -scale . So for a common
I-nlA movement. R25 will he abo ut 3k.
Note that the meter resistance makes no
diffe rence.

S I is a 2-pole 9-position ro tary. and
all the resistors are fitted directly to the
switch ter min a ls . S2 is a n o ld tclc 
phone-type lever sw itch. with a center
off. I adjusted the discharge side to have
a dete nt. the c harge s ide to ha ve a
spring return , as charging usually only
takes a second or so (under. say. 10.000
JlF). If you can't fi nd one of these. you
may have to scule for a roc ker-type. but
it's worth it to lind the center-off type. I
mo unted this switch hor izontally at thc
bottom of the front panel so that it could
he operated with the thumb while hold
ing the box steady with the rest of the
hand. S3 is an ord inary NO push button.
mounted on top of the box. next to the
test terminals. Get used to discharging
an y cap befo re stic king your fingers
where they shouldn' t he ! Even at a rela
tively low voltage of 25-V or so, a Ian
cap can make a nasty "snap" if not dis 
charged gently through a resista nce .
There certai nly isn ' t anything cri tical
ahout the value of R I\} , but too low may
a llow too much sparking or pitting of
the contacts after awhile; too high and
you may have to wait awhile for larger
caps to come all the way do .....n. Do 1101

usc a dinky little switch for this reason;
they j ust won ' t lake the heal. Usc in
stead one o f the American or British
large black types rated at 2 or 3 amps.

U I is an ordinary everyday op-ump.
74 1 probably the c hcupest/cus icst to
fi nd. R21 . R24. and R25 arc ,Ill screw
driver adjust pots. Not necessary to use
In-turn types. hu t if that's what ynu
have. O K. There isn' t really anything
critical in the value of these either. R20
can he any value above a fe w Megs. D I
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is used to isolate the offset voltage from
the discharge path. else the di scharging
ca p wo u ld bl ee d o ff th rou gh here ,
shunting the 50-Meg chain.

In calculating the div ider resistors.
many nonstandard values are needed.
Readers arc referred to my free wa re
progra m (fo und o n all good BBSs as
"Divider.bas" or the Qcbasic vers ion.
" DividerQ.bas") which can lind a resis
tor pair to make almos t any resistance
required. Common I0% resisto rs are
used to make up these combinations and
are listed here in the parts list. Irs much
easier to put two resistors in para lle l
around the switch terminals than to use
two in series.

The po wer supply uses two hack-to
hack transformers. they can be either 6
or 12· V types, j ust so long as they are
the same. This gives us isolation frum
the line. as well as the opportunity to
make a small negative voltage for the
op-emp. Since it needs only 1 mA or so,
an ord inary glass d iode will do for this.
T here is absolu te ly nothing critica l
about component values here. or indeed
in the + 100 supply. e xcept WVDC on
the two filt er caps, and of course the
bridge must be able to handle 200 PlY.
No regu lation is provided. Not worth
the bother.

Note that if a 12-voll transformer is
used at T I, then "point A" sho uld be
moved to the junction of R6 and R7. 10
make the onset adjustment at R2 1 casi
cr. The brid ge , t wo caps. and R 22 I
hard-wired into place where they would
fit between the tranni cs. meter. etc . Ev
erything else I put onto a small piece of
pertboard for convenience .

Smoke Test/Calibration

If you don't get that burning phenolic
smell when plugging it in. the n ca libra
tion is only a matter of a voltmeter and
2 minutes. Put a 100-V meter on the top
of R I and se t R24 for 100 volts. De
pending o n what yo u used for C2 and
C3 , R23 ma y ha ve to be cha nged to
bring R24 into range. Nnw put the volt
meter on the point between R8 and R9,
and e nsu re that thi s point is 3.0 volts.
This is more important since it will he
used to ca librate the meter itself. If it is
on by more than a tenth of a volt or so.
adjust the values of R8 and R9 to get it
there, (All this with S2 in the open. or
center position.)

Next. attach a temporar y lead fro m
this same point (junction of R8 and R9)
to pin 3 (If the op-amp. Adjust R25 for
the meter to read full scale. This now
makes the meter a 3-V f.s. meter. It will
always be thi s, because at higher volt-

ages the resisto r chain di vides the ap
plied vo ltage down to 3-Y.

Last ly, re move the temporary lead
and adjust R21 fo r meter zero. You may
have to reiterate these two steps once or
twice to get the desired resul t. That's it!
The Capacitato r is now ready for use.

Using the Capacltato r

The best way to show how to use the
Capacitator is to wal k th ro ug h the
whole process with an example. Hook
up the capacitor to he tested to the tor
minals (mind polarity!). Let's usc a 100
JlF. 6-V electrolytic for th is example.
Set the voltage selector to 63-V. Flick
the lever switch ove r to charge for two
or three seconds. Then move it to "test"
and the meter should immediately go to
full scale. And stay there for quite a
while . It' s O K to wa tch the vo ltage
slowly bleed oIT: the 50-Meg divider is
doing this. If leakage is of real concern.
set the lever switch to the center. The
capaci tor now is comple tely isolated .
Go have a cuppa coffee and come back
in half an hour or so , again put the lever
switch on "test," and the voltage (theo
ret icall y) sho uld still be at full scale.
(Th is is where we learn that all electros.
even brand-new ones. lea k. a little .)
Wi th pract ice , especially on sma ller
caps, yo u wi ll q uickly get the idea of
what is leakage in the cap, and what is
being drained oil by the di vider chain.
In the earlier example of a J.j.lF capaci
tor. we say that 2/3 of the charge will be
gone in 50 seconds, which should give
some idea of what to expec t.

We encountered an unexpected bonus
after construction of the device. in that
when we arc charging a capac ito r, the
c urre n t draw n by the cap upse ts the
amount of current being drawn thro ugh
the divider chain. he nce the zero offset
voltages change slightly, and the meter
dips below zero. As the capacitor nears
completion of its chargi ng. the meter re
turns to zero. This serves as an indicator
tha t the ca pac ito r is c hargi ng wh ile
ho lding the lever switch in "charge." On
small caps. this is hardly noticeable: on
larger ones. you now know how long to
hold it on charge .

Every now a nd the n. charg ing a nd
charging wi ll only get the cap to read
about half scale . This indicates (obvi
o us ly) the cap wo n ' t take the full
charge . It docs lIor mean the cap is had,
only that it needs to he reformed . Some
times c harging. d ischarg ing. c harging
aga in . etc .. w ill bring it good . Other
times, se t the voltage two steps below
the rated voltage, charge it up. leave it
s it th ere a s ho rt time . d is c harge it ,
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Models available with
computer interface.
synthesized speech,
fo r fi xe d o r mo bi le
use, covering 50 MHz
to 1 GHz. Call or fax
for details

Direction Finding System
Tracks Down

• Stuck Microphones
• Cable TV Leaks
• Jammed Repeaters &

Cell Sites
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The NEW
AUTO.. I<AU®

AK.. 16
DTMF Controller Board
features 16 relay driver
outputs and DTMF to
X1Q control capabilty!

» QN JD » 0 -12 digit security code ;;0;.. User
f?rogramable using your DTMF keypad! ~ASCJl Serial
Out put of incoming DTMF » Wateh-dog timer reset
»-Relay driver out puts may be mated with our RB-Ifl
or RB-16/1 relay boards :>5 everal modes of operation
allow cornblnattone of real-t ime cont rol. on/off/
momenta ry output cont rol, and ON ree;pone;t tones
:»-Small elze. onry 2.75 X3.25 lnchee :»-12VDC @ 25ma
ViSA. MA<;f[RC ARd . AM ERiCAN EXpRESS, D iSCOVER C ARd
COD ON CAsh OR M OMY ORdER bxsts ordv
s/H , $6 USA; $10 C' NAd. ; $1 5 FOReiGN. COD, $ 5
Price and Specifications ore subfeCt to change withOut notce

Orders: (800) 338-9058
Info: (503) 687-2118 Fax: (503) 687-2492
Cata logs a re a lso avai lable via the Int er net

motron.info@emerald.com

PC Slow Scan Tell!'llisiOn is a
complete system lor sending
end rece iving lu ll color amateur
SSTV _The pecl<age inck.odes
... SSTV FSK modem. SSTV
sotl'w8re.~ captJ.n
ullllt>e$ an4 reterenc;e~
IU popo. ar formals_
so..woned InCluding Robot,
Sconie, Man;" and AVT, The
.yslem requ ires a 286. 3116 or
laSler PC ....th VGA or Il.\?8I'VGA_

PC HF Fax Plus $129

PC HF Fa>: PkJs is a simple. yel
eQ!np.-ehensive HF system that
.-.ceiv9s Fex, RTTY, CW, and
AMTOR on ... IBM PC tX
~ .n::ludes ... FSK
0Im c;)"...,~ tqlaI
~ lOftvtare, IuIOnIIl
8l.ldIo cassene. end c:ompete
rer....enee manual. Jusl plug
Ill . demoduleltX inlo a serial
port, II1stali lhe software end
oat text and vivid image. on
'JO'S PC.

G5RV ANTENNAS

GSRV-MB DELUXE
80 1HRU 10 METERS, 102'
LONG WI1H XFMR &7rJ

RG-8X CABLE $49.95 PPD.

GSRV·E
80 1HRU 10 METERS, 102'

LONG, NO XFMR OR
CABlE ONLY $28.95 PPD,

GSRV.JR
40 1HRU 10 METERS,52'

LONG, NO XFMR OR
CABLE

ONLY $24.95 PPD.

CQAXCABLE

RG-213/U 95%BRAID
COVERAGE WITH NON

CONTAMINATING JACKET
ONLY ,34IF1

BG=8X 95%BRAID
COVERAGE WITH NON

CONTAMINATING JACKET
ONLY .l5IFT.

450 OHM LADDER-UNE
18 GA. SOLID ,131FT.
16 GA. STRANDED ,151FT.
300 OHM lWlNLEAD .15IFT:
72 OHM lWlNLEAD .2G'FT.

#147/22 STRANDED HARD
DRAWN COPPER
ANTENNA WIRE .08IFT.

CIRCLE 97 ON READER SERVICE CARD
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VAN GORDEN ENGINEERING
PO Box 21305

S . Euclid. OH 44121
Phone 216-481-6590

FAX 216-481-8329

CJRCLE25QON READER SERVICE CA.RD '-----------=========d

Have It All For Only 5199.95
For . limrted lime _ •• offanng both sot'lwar. P<'d<age1";!h a lingle FSK modem
lor ~nde' $200, Thi, CQrT'binatlon offerwHilet j'OU send and ree. ,.... 1I1. popular HF
m.ge and l.xt lr.V1smil1ion modes ,

Call or write for _ Ir..~og. Visa and Mu te«:ard _ Icomed.

Softvvare Syst ConSUlting
615 S. EI Camino Real, San Clemente. CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568



charge it up to the next higher voltage,
etc., and maybe it will come good by
the time you return to the rated voltage.
Note was made that when a cap is like
this, the mete r will stay below zero
when charging, indicating that it is al
ways drawing current. Right here is
where you know that, as is, you can' t
really use it in your circuit!

Take a "Touch Plate"

If you have a handful of pullouts to
check, with really short leads, it's a lot
easier to make a touch plate, than to fid
dle around with alligator clips, holding
the cl ips apart with one hand. etc. A
touch plate is any piece of plated circuit
board (bare copper soon tarnishes and
it's hard to make a good co ntact with
bare leads), about I" by 3". Cu t a sepa
ration down the middle of the foil with
a hacksaw. or whatever. about 1 mm
wide . Solder leads on each of the two
pads and hook th em up to the me ter.
Now all you have to do is hold the cap
by the middle, leads pointing down, and
touch them into the pads . T his litt le
plate can be used for other testing de
vices as well. and I have used a 3·way
for transistors. (Use your imagination.)
Fair warning, though : when using the
63- or tOO-volt ranges. don't put your
fingers where they shouldn' t be. Note
the negative side is grounded, so if your
hand rests against the plate, make sure
it's that side. II

Parts List
6 1 2OO-PIV bridge rectifier (WQ2)
Cl 47ilF,2S·V elec1rotylic
C2. 3 ~F, 16Q-Velectrolylic
0 1, 2 any glass diOde, e.g., l N4148
R1 74()().ohm 8200182k
R2 26CJO.ohm 390018200 Of 470015600
A3 3OOO-Ohm 470018200
R4 2000-ohm, 2 x 1k series
AS 180Q-.0hm
A6 12lXkn'n
A7 fIOO.oIlm 82013311
AS. 9 6OO-ohm 120011 200 or 1k11500
Al 0 1.5M
All 880k 1.2MI3,3M
A1 2 620k 6801<16.8101
A1 3 1.2M
A14 l.1M 2.7MI4.7M or 3.3M13.3M
A15 3.3M
A16 5.6M
A1 7 10M
R18 25M 10M series 15M
A19 12O--ohm, 2·W (not critieal, see teXl)
R20 10M (not cri1ical, see lext)
R21 l OOK trimpot (not critical, anything over 2Ok)
R22 12-ohm,112·W
R23 1k
R24 1k bm'ml 'IXlIOOO
R2S 5k trirl"4lOI
S1 2ilOie 9-posi1ion rotary swilCh
S2 21Xl1e lever switch (see text)
53 puShbutton, n.c. (see text)
Tl , 2 11 5-Vf1 2-V Of l1 S-V/6_3-V-

both 10 be the same.

HARD TO FINO PARTS
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ALTERNATIVE SOLAR PRODUCTS
27420 Jefferson Ave . SUite 1048

Temecula, CA 92590-2668
(909) 306-2366

FAX (909) 308-2388
Call today for your free catalog!

See Your Semens SolarPowe..Pro .,

508 Millstone Drive ' Be2....rcre<>k. OhIo ~5434_5340

f'hooe>:C513) 426-8600 . FAX (513) 429-3811
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440-450 MHz Amp'lflen

(SSB·f M-ATVj
HXIW· MoooI KE8 67. $15955

z.... ........""'. 11«-1"8 /oII-ll)
1: ATVDo.n Con,., • •

IK>l or \'{>reJ.ond noed ) (1I;iI 0/ 'No-ed and Teoled)
35W . ........ 33SA.. $79,~109 95
1<;NoI • .....,.,. 81!IA. $119 !l501159 95 MoooI ATV-3 t~501

• (Oa AS • r lOT)
$49.~9, 95

MoOeIATV.( I902·926j
(Ga-'S . fET)
$5995.$7995

""'"""'"Cl«lW1
Cl«lW1
OOOWI
"""..(.I(lJWI
"",WI
)OOOW>
nlOlWl

High-efficiency and long-term
proven performancemake
Siemens modules your best choice

Solar Electricity.
Dependable Power, Anywhere.
Wherever you need reliable power for all types of solar powered com-
for telecommunications, Siemens munications installations.
solar systems candeliver it. Under
any environmental condition.

SIEMENS

_ " _I s..... ($ 5· _ 12'" _ 1 rI, 112• .0(1

CHS-1Cq".-~ (1 "1· _:lori , $2. 00
l Dw , ... Fill.... (up k> 3OOW) lor hot.......,.
SpKity 10M, 1~. 20M, <OM, 1l(It,l c>/ l $OLl
HI' SplMlot-o _ e-~ .., Ia 2KW

ADDITIONAL ITEMS
..... L>iI iLMriOl

......."7'I'9H..,""

....... 11>2
~

A""
...N i!OII
...R313",,.
'''~
"'/l'W1

Fo r detailed i n for mation an d prices , ca ll o r wnte for a our free cata log'

Red uce u po s ute to pot. nll a lly h. rm'u l
electromagnetic fielde . AlpheLab's hi nd held Tr iFleld'"
Mete' measures AC eleclrlc fields, AC magnellC: lields
lind re dio/miCrown e powe r density. Find ground 'lulls,
AC CUlTenl wire. or melSUfe high-field generllors with
the Magnetic setting (.2 - 100 mUligaun , 60 Hz); Identify
poorly grounded or shielded equ ipment, high VDl or
fluorescent lIghl fields, distinguish hot vs. grou nd wires
with Electric sett ing (.5 - 100 kV/m, 60 Hz); measu re
antenna radlallon patterns, leaky microwave ovans, etc.
on RFl m ;cro wave sel1lng (50 MHz to 3 GHz, .01 to 1
mWl cm2).

Electric and magnetic selling, are omnidirectional,
maasuring full magnitude 01 f ields without the need to
reor ient the mater. PrIce 01 $145 includes deli very and
one·year warranty.

A1phaLab, 1280 South 300 west, Salt lake City , UT 84101, Call
800-769-3754 OA 801 -48 7·9492 lor speedier service or fre e
~arature 00 electromagnelic radiation health risks.

HF ......p''''_
PC -.:I .....~.. .,..... .." 10< HF~....~ in

.... ....._~--- !"'lIi.-lnt
ed ....:

... ELECTROMAGNETIC FIELD METER ...

LIN EAR AMPLIFIERS
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Explore The World of Quorum Wefax

•

•

1-,

Wefax Explorer
Integrated Wefax I APT Receiver and Scan

Converter with Q fax software.

$695.00 complete
shipping and taxes not included

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

• Ephemeris based NOAA AJ"T navi
gatu", with gefl-plJlitical and JAt
Lon overlays

• NOAA Tools show satellite path,
Las-Lon ofcursor, distance and
hearing to reference point

• Automatic Temperature Calibration

• Color Palettes and NOAA curves

• Integrated Salellite I'iswilily pre
diction with automatic capture for
up to 8 satellites simultaneously

• A utomatic time and ephemeris
nampingfor navigation

• 2 7 day programmnble schedulers

• Automatic digital gain lock in
ALL modes, /'LJ#clocking

QFAX Features
• GOES I Meteosal We/ax Reception

• NOAA I Meteor APT Reception

• H F Nafax Reception

• IJual RF ports/or geosync and polar
reception under software control

• Integrated preamp and down con
verter power inserters

• 50 user deflllahle configurations

• Software controlled receiver with 2
UHF, J0 VHfl memories and scan

• On board audio amplifier and
speaker with software controlled 1'01

ume, squelch and mute

• Automatic Unattended Animation
works continuously

• 8 bit datafor up to 256 gray levels

• View at up to 1280 x 1024256 color

• Use l'IFF, GIF or I'CXfdeformats
and con vert to 8MI', JPEG, HI'S
and binary

• Contra.st, Brighmess, 3D effect,
Sharpen, Smooth, Noise, Histo
grams and other imnge processing

• _~, •• 0 •••_._., ..' ,

Quorum Communications, Inc. FAX (2I-I ) 'J15·0270
X30-l Esters Blvd.· Suite XSO - lrvtng, Texas 7S0fl3 (2 1-1) 'JIS·02S(, BBS (21-1 ) 'JIS-03-1f1
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NulTlbw' on ,our Feedback card

Crystal-Controlled
Audio Generator

Clean, reliable frequencies from junk box parts.

by J . Frank Brumbaugh KB4ZGC

M
ost hams have occasional use
for a rela tively clean source o f
aud io within the most impor

tant range : 300 to 3.lX.MJ Hertz. If that
source is vari able in both frequency and
level, it will be even more useful. The
commercial audio genera tors available
are far too e xpens ive for mo st ham s.
and their extended range of freque ncies
is far wider than most hams could ever
use. You can construct si mp le . fixed
frequency aud io osci llators for specif
ic-but ge nerally on ly approximate
frequencies when the need arises. if all
parts needed happen to be in the j unk
bo x. But usually Murphy makes certa in
that a t least one critica l compone nt is
missing and cannot be loc ated .

What is needed is a simp le. inexpcn
sivc. accurate varia ble frequency gener
ator that can be bui ll from most ly j unk
box parts. easy to put together and easy
to use. It sho uld have a reasonably clea n
sine wave output available at both high
a nd lo w impedance leve ls . bo th o f
which are variable at will. Even though
th e freq ue ncy ge nerato r may no t be
used e very day, it will be o n the she lf
when the need a rises, and o nce yo u
bi.u:£ it you will find more and more us 
es for it.

One of the generator 's most obvious
uses is construct ing and adjusting acti ve
and pass ive aud io filte rs. and mea...uring
their bandwidths. Two can be used for
two -to ne testing o f side band tran smi t
te rs , It can be used as a code pract ice
oscillator. It is also handy for chec king
the a udio s tages o f ma n y kind s o f
equipment from ham gear and portable
radio s to TV sets and pu b lic address
systems. No doubt many more uses can
be fo und .

T he instrument described here repre
sents an ent irely diffe rent approach to
the generation and control of aud io Ire
qu cncies. It combines the principles o f
high -frequency heterodyning with the
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"rub bcri ug'' of a crystal oscillator. T he
diffe rence frequency between two sta
ble, crystal-controlled osc illators . o ne of
which is variable o ver a few kl-lz, pro
vid es a u se fu l ra n ge o f a cc ur a te ly
known audio frequencies . Because these
a ud io frequencies arc ge nera ted by a
pair of crystal oscillators. the output fre
quency wi ll be as stable as the crystal
osci llators. especia lly important in the
design of active audio ti lters.

Circuit Descript ion (See Figure)

U I, a 74 LSOO Q uad 2-input NAN D
Gate chip (or a 4011 with different pin
out) is connected to form two separate
crystal oscillators, each using two o f the
four NAN D gates on the chip. Surplus
microprocessor crystals at a frequency
o f 10 M Hz are used to ensure a more
than suffi cient range of aud io frequen
cies at the o utput of the genera tor.

Both 10-MHI outputs from the osc il
lators are fed through emitte r fo llowers.
Q I and Q3. which scrve to isolate the
oscillators from each other and prevent
the pu lling of one osci llator as the other
is rubbcrcd.

Outputs from bo th emitter fo llowers
arc fed to Q2. .....hich is a simple mixer.
Because the sum freq uency of approxi
mately 20 MHI is so far removed from
the desired d ifference frequency in the
lower audio ra nge , it is ign ored rathe r
than being shunted to ground . T he dif
ference frequency, controlled by C3. an
air variahl e capacitor in the rubbered
cr ys tal osci llator c irc ui t. is ap p li ed
through CH, 4 .7 ~. to the top o f LEV
EL co ntrol. RI3, a linear l uk-ohm po
tcntiomctcr.

The position of the wiper o f R13 es
tablishes the level o f audio availab le at
J I , the Hi-Z o utp ut connector. A t the
same t ime . the aud io at the wiper of
RI 3 is also applied thro ugh C 12. 4 .7 J.1F,
to the base of Q..J. , an emitte r fo llo wer
which prod uces its output through C 13,

470 Ill-: to J2, the 1..0-2 output cou nce 
tor. Thus. the sing le level control varies
bo th h ig h- a nd low-impedance a ud io
levels simultaneously.

U 1 is supplied with +5 VOC throu gh
U2, a 78 L05 regulator. Transi stors arc
all supp lied with operating vo ltage di
rect ly from the 9 -vo lt battery. C urrent
drain is a nomina l 30 rnA. No LED is
included to hold current drain to a mi ni
mum. A 9-volt a lka line battery is rated
at about 565 mA ho urs , and the add i
ti o n a l c u rre n t req u ired by an LED
would reduce hanery life un necessarily.
However, if the station power supply is
used to power this generator, addition of
an LED to indicate Power-On would be
o kay.

Theory of Operation

One fixed crystal osc illator and o ne
varia ble crysta l osci llator arc separately
buffered through a pair o f emi tter fo l
lowers. Q I ami Q3. then are combined
in mi xer. Q2. The differe nce frequency
betwee n the two crys tal osci lla tors is
take n from the collec tor of Q2 and ap
p lied to the L EVEL control. R1 3. Ad ·
j us table o utpu t from R 13 is appl ie d
through C9 to the HI-Z outpu t connec
tor. J I. and also throu gh C 12 to the base
of emitte r foll o wer, Q4, whose lo w M

impedance output is m uted to Lo-Z out
put co nnector, J2.

Parts

Because this is primar ily a junk box
projec t. most pans-c-cxccpr the variable
capacitor-will he found in your junk
box. or arc read ily available from Radio
S had and numerous mail o rder elcc
tronic part s dealers. T he best source for
a suitable variable capacitor is the ham
fest flea market. O the r hams may also
have j ust what you need. especially old
er hams who may st ill have war-surplus
capacitors in their j unk boxes.

The AP C -typ e ca paci tor, whic h



serving rhe LORD
SinCe 1987

To order, send check or money
O«:ler for $79.95 + $6.50 10 :

THE HAM CONTACT
P.O. Box 3624, Dept. MS
Long Beach, CA 90803
for information call (310) 433·5860
COD Orders call (800) 933-HAM4
(800) 933-4264

THE MINI STATION
The MINI STATION is a very compact and portable 2
Amp-Hour gel cell battery that will power your HT via
your cigarette power cord at 5 Watts for days on end. It
can even power a mobile rig lor a few days or so
(depending Ofl how long winded you are). It's great tor
those situations when you need more talk power and
longer battery life. The MINI STATION is also a
fantastic power source tor cellular phone s, laptop
computers, or anything lhal plugs into a car's cigarette
lighter. We even used a customer's one million candle
power Q.BEAM spot light as a demo at the '95 Dayton
Hamlest.

The MINI STATION is a very similar 10 a QUANTUM battery, except theirs costs
about $200.00 with its special adapters. The MINI STATION utilizes your HI's
cigarette power cord. In addition to a wall Charger, it comes complete with a handy
carrying pouch that has a removable shoulder slrap. The poucn also has a belt strap
that buckles, so you don't need 10 unfasten your belt 10 wear it.

The MINI STATION also has 2 LEO's lor indicating when the battery is switched 00,
running low on power, or has finished Charging. Since the MINI STATION is a gel
cell, it does not suffer from memory effect, so you don't need to wail until the battery
is dead before you charge it. That means you can use it au week and then charge it,
or use il everyClay and charge it everyClay so thai it's always fully charged. II can be
charged thousands of times with the supplied charger, for years of enjoyment. It
automaliaUy stops Charging when its voltage sensing circuitry detects rt is fully
charged. Other brands have timed charging circuits (or no charging shutoff at all)
which can damage their battery or not fully charge il!

CIRCLE 384 ON READER SERVICE CARD

Y o u have n e er-o ab o u t t h e rn . Te letec DXP
arnphflere. te'e cle a rly the eeee V HF llIrnpllfler"

around. troeur-o eeeec ccmrner-crer qua lity.
P r ice . Perfor"rnance . Pee c o r-e e , A n d now

l!!lVsilsble for B m etilitCl5 end 70 cecameseca.
A n n o unc ing t h e n e \lll DXP·L1 80 a rnplifer for 6

m e ter's. 1 5 W atts drive for 160 o u t.

TELETEC POWER.

REPEATER CONTROLLER
With AUTOPAT CH $139.95

A ls o llInnouncing the DXP-U150 a rnp llfl e r for 70

e rn. 35 W atts drive for 150 Watte Out. Solid
line ar povver for s se. FM. AM Or' CI/V.

10101 Cap,cal B OUle va rd
Wake Forest, NC 27587

T e l : [F8CXJ....."] 776-0551 F ax: (81 9] 550 6 1 80
VISA/ M ASTE RCARD

OXP-L 1 8 0

DXP-V175
DXP-U150

[6 m etel"'S]

[2 m eters]
[7 0 c rn]

TELETEC

$ 339
$ 269
$ :34 5

DTMF Controlled Autoparch and 4 control outputs Switch
selectable CWID. vox or COR receiver control Assembled
tested board. LED's for Power, IX. RX , Phone. Intel 874 8
microconrroller. Board size 3.8 x 6 .3 Inches. You add receiver.
transmitter, power sup ply (l2v), phone lim: , and antenna
system. Circuit board is top quality. do uble sided . plated
through holes, solder mas k on both sides and parts legend.
Shipping 54 for UPS GROUl'\l) or S6 for UPS BLUE. COD
add 54 . For marc information caUor write 10:

~ John Bell (702) 267-2704
1381 Saratoga St. Minden, NV 89423
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mounts through a shaft hole but with a
pai r o f -t -.to machine scre ws. is p re 
ferred , and it is also fairly small. Most
still available on the used pan s market
ha vc no shafts. and arc designed a., pad
dcr capacitors and adjusted with a small
screwdriver. Ho wever. yo u can make a
shan from a short length of 1/4" copper
tubing by care fully fi ling down the por
tio n with the screwdriver slot and ream
ing out o ne end o f the copper tubing .
The shaft can then he soldered to the ca
pacitor. Because the shan (or screwdriv
er adj ust) o f an APe capaci tor extends
through the panel through an ovcrsizcd
hole. the rotor is not grounded . A large
plastic knob on the shaft red uces the in
escapab le freque ncy sh ift c a use d l1y
your ringers.

If a tunin g capaci tor intended to be
mounted with a nut through the panel is
used. it must ha....c 110th rotor and stator
insu lated abo ve grou nd . f iber was h
crs-e-onc nat and one shouldcr-c-cun he
used to insulate e ffectively this type o f
capacitor from grou nd. Another method
is to make an oversized ho le in the JXIn
cI through which the sha ft bushing will
pro trude withou t to uc hi ng the pane l.
Bad up this hole wit h a small sheet o f
in s u lati ng p last ic or p henol ic . and
mo unt the capaci tor with its shaft bush-

ing and nul through the insu lating sheet.
....'hich is fastened to the panel with two
small machine screws. lockwashers. and
nut s.

As a tempo rary measure. if you usc
an APC-type capacitor and need to usc
this generator be fore adding a shaft and
dial to cali brate, you can usc a small
scrcwdriver to SCi the needed freq uency
(it should he insulated) and a frequency
counter to determine the freq uency,

One source of inexpensive air vari
able capacitors is Fair Radio Sales. Inc..
P.O. Box 11 05. Lima. OH 45802-1105.
Sugges ted is Catalog No. 657-13, X-55
pF, 79 cents. a screwdriver adj ust APC
type . Also . Catalog No. t.i I3 E099M.
10 - 100 pr. $ 1.5 0; C ata log No.
6CT Ie075. 6-75 pF. $1 .25. all o f which
arc APe types to which yo u' ll need to
add a shaft.

If the capaci tor you usc has too much
maxim um capacity. rotor plates can be
remo ....cd--care fully-with need le-nose
plie rs. If its min imum capacity is too
low. you can add a smal l trimmer cu
pecitor in parallel.

Assu ming you must purchase all new
(su rplu s ) part s a nd manage a lu ck y
trade or purchase o f a usable varia ble
capacitor. the total pans cost . excluding
the case. will he under 10 dollars.

Because the heart of th is generator
operates at 10 MH /.. it is strong ly rcc
urn rncndcd it he constructed in an alu
minum box . or a case made of copper
clad printed ci rcuit hoard material.

Construction

I recommend us ing a Radio S hack
genera l-p urpose printed c irc uit board
(276 - 150). whic h is what I used. You
can also use perf hoard. Because the cir
CUlt d iagram (see Figure ) is far larger
tha n the fi n is he d ge ne rator, th ere is
p len ty o f room o n the Radio S hack
board.

You will find it easiest to mount some
resistors vertically. and make certain all
the parts associ ated with V I arc mount
cd as close to it as possible. A socket
can he used . but it is no t req uired for
V I. If you decide to usc a .tOil chip in
s te ad o f a 7-t LSOO to red uce c urrent
d rain. make the nece ssary changes in
th e c i rc u i t caused b y the d i ffere nt
pinout. Although ceramic d isk capaci
tors can be used. mo nolithic capacitors
arc p referred because the y arc much
smalle r. You can usc an y small s ignal
NPN transistors instead of the 2N3904
types specified. witho ut any problems.

CA UT ION : Make ce rtai n that both
shaft and rotor o f the variable capacitor.

F, gIfIV'. Schematic diagram of crvssal-comralled audio 1WIII'm 10 r.
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STANDARD
TIMEWAVE
VANGORDEN
VIBROPLEX
YAESU

ALiNCO
DR-600T

-, .....
028M.~.

' OTUFICTCSS
-Detachable Panel

-SIO C K -

STANDARD

oRemot. Mike
02 " 01w /44O FM Xcw
o£Jdended RCV
-Packet Plug

-STOCK-

C5718DA

Same Day Shipping

OFJ
MIRAGfJKLM
RADIO CALLBOOK
RF CONCEPTS
SMILEY

. - -~

oDeIuxe HF XCVR w/6 Utr
· A11Mode with Tu.....
oGeneral Co__~
oTop Quality

-STOCK-

1.800.382.2562~~~:munic"ions
SALES ONL y c='Corporation

FT-900A IC-736

~=={:===- TOe
YAESU IC OM

YAESU ICOM
FT-51R IC-W21AT

.2mtr/440Hllnd ....d 070 Me..-"
" 20 MefnclrIM <OTMFJCTCSS
oOT'IrIIIFI'CTCSS 0VHFIUHF
-EKtended RCV -Extended Re V
ofl....m. Control -MUItH'OWM

" ie avellable .y.....ti"-
oVery em en oflltlleble

CSom3)aCS
RA D I 0

MC • VISA • DISCOVER • C.O.D.

°RernoHo Front Penel De. lg n
-All Mocs. with Tu.......
-eo-,...
oStat.-of-tIMt-«t

-STOCK;;-C::-:7:-:-' ';o::-::---':'''''''''''-=---_--'L_-''~~~_____l
Stocking Dealer For:
AEA BENCHER DAIWA
ARRL Publications BENDIX KING HUSTLER
AU HCO CELLWAVE .cOM
"'MERITRON COMETAnlenM ICOM MA RINE
ASTRON CUSHCRAFT KAHTRONICS

CALL FOR CATALOGl

Learn Code Faster & Easler
Better than code tapes
Take it anywhere to practice
Ideal for beginners to advance

Deluxe Pocket
Morse Code Trainer
6 Modes of Operation $49.00
The deluxe uni t hu 3 .ddilion.1 modes

4. Contlnlous 0-1, ~ntr'ltd Q SO.
( New QSO ...e "nu' led evcryti_ )
5. Prectjce code exams Just like Ihe real

code teal (ineL I n..." key 10 dlect ....ul'aC)'1
,. Contlnlous nndom words
Colllpula" Aided Teeb~ V.a.tMC. Add S5 SAH
tlLl2 Moaroe Dr~ DIU.... Ts: 7$22' PH I t40350-teN

CIReLli!: 278 ON READeR SI!AVlCE CARD

Pocket Morse
Code Trainer

Features: Only
• Code ra lcs from 3 to 31 wpm
• PI.ys Sl l ndant o r Farnsworth. $29.00
• Dime nsio ns I" x 3.So x 2.4"
o Runs 40 hr on one 9v ba ttery
3 Modes of Operation

1. Con li nlous (nsh r.ndam code.
( .eI«Uble lellt!T VOUJ'l, ie A -Z. 00-', .1Id GlOre)

:z. Random code peeeu ee k sl
( Qed. ,...... ""' lI<'XJ .,Hul Ibe 'n_ key)

3. Inltnctll'c Irll iniDI mode

1·800·USA·PEET
or 908-531-4615 FAX 908-517-0669

PEEr BROS. COMPANY
1308·511 7 Doris Ave., Ocean NJ 07712

Why the new ULTIMETER® 2000 is

The world 's best
home weather station

The ULTIMETER 2000 tracks more than 100 values to
help lOU alert others 10 dangerous weather extremes and
protect your own equipment.
Features superbl)' accurate: • barometric pressure- 3-hr. pressure

change' indoor/outdoor humidity" • de w point"
• wind speed/di rect ion ' indoor and outdoor
temperature - wind cbill temperature - rainfall ".
Instant access 10: • current values ' today's
highs and lows e yesterday 's higbs and Iows s

long term high s and lows · time/da te for all
high s/lows. rain" totals for today, yesterday and

long term • alarm s, and much more. Over 100
weathe r monitoring values in all!

versatile 4 rrode serial pon makes it easy to
record data automatically or monitor values remotely
by phone, modem or radio link.

Pa ten ted d esig n m a k e s thi s co mple te
weathe r mon ito ring system easy to install and
simple to use. Informative. educational. and fun .
The ULll~fETER 2000 is agreat value,too--only
5379 plus shipping. (·Optional sensors add '!.)

..
. ~ l \"'"

~ }>I . 1....-
The~for

Ham Radio Operators
This ultra-reliable Weather Station is
your first alert tochanging local weather
conditions. gives you up-to-the-second
data 10 transmit viaA P.R.S. CC" onSKY
WAR.'i and A.R.ES. nerworks.

TeUs you when high winds thn:alen so
you can crank down your tower and
safeguard other equipment. Shows
speed and direction simullaneously. A
patented low-impedance wind sensor
resil>l.'i. Rfl and improves reliability.
40 CI.cable can be extended to over
1000 feet with full accuracy.

for your
FREE

• CATALOG

MOUSER"
ELECTRONICS

Sales & Stocking Location. Nationwide

ELE TRONIC
COMPONENTS

Whether you order 1 part or
all 54,123.•.MOUSER stocks

and...ships same day!!

CALL...(800) 992·9943
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Because I neither own an oscilloscope
no r have access 10 o ne. I could not ob
se rve the waveform. It sounds clean to
my ear from a speaker fed by an LM380
amplifier with the inp ut gain tu rned low
ro avo id any d istortion in the amplifier.

Should anyo ne who builds thi s gener
a tor lind any di s tortion in the wave
fo rm. which should he a s ine wave or
very cl ose to it, he or she may he re
quired to change some parts values as
soci a ted with the fou r trans is to rs. QI
thro ugh Qa. Because I have no way of
knowing if di sto rt io n exists, I ca nnot
make a ny suggest io ns as to possible
changes.

I have used this instru ment primarily
for checking peak frequency and hand
widths of active CW filte rs. It funct io ns

as desi gned . and provides the
information I loo k for.

The C3 c apaci to r I uscd
a nd no do ubt yo urs wil l be
similar-has "constant capaci
ty" plate sha pes: its capac ity
var ies linearly as the plates arc
enmes hed . A n o lder ham might
he ublc to hel p you loca te a
tuning capaci tor with "constant
frequency" plate shape. such as
we re ve ry c o m m o n in the
1930s. Us ing this plate shape
should spread o ut the lo w-Ire-
quency end o f the ~equenc y

ra nge . h ut m ay a lso te nd to
crowd the higher frequencies .
With thi s plate shape. capacity
change is slow as the capacitor
is adjusted from mi nimum ca-
paci ty. and beco mes m uch
more rapid toward maxi mum
capacity. iii

mum capaci ty. you will go through zero
heat. T his req u ire s re adj u st in g C I
s lig htly. Th e freq uen cy change while
adj usti ng C 3 through its range sho uld
he smooth. from low freq uency to high.
as C3 is adj usted f rom m in im um to
maxim um capaci ty.

U n fo rt una te ly. ruhhe r ing a c rys ta l
with a capaci to r docs not result in a lin
ear change in frequency. Thus. you will
fi nd thai the low freq ue nci es . as you
mark cali bratio ns o n the d ial . will be
crowded. whi le the higher frequencies
w i ll he more sp re ad o u t. Ho we ver.
while th is make s adjus tin g fo r a fre
quenc y bel ow 1.0 00 Hz-c-a s whe n
chec king an ac tive or passive C W fil
tor-e-a hit more difficult. yo u can he as
sured that the freq uency yo u set is hoth
accurate and completely stable. because
it is crys tal controlled.

C oncl us ion

Parts List

9-vo/t banery
4·20 pF trimmer eapeoto-
0.01 IJF monolIthic capacitor
Air variable capacitor (see t e~t)

o 1 IJ F monolithic capacitor

39·pF NPO monolithic or disk capacitor

0.022IJF monolithic capacitor

4.71JF 16-YOIt electrolytic capacitor

470 IlF 16 110II eIeclrolyllC capacitor

Output connectors. builder's choice

2N3904 or equivalent NPN small signal

56O-oIlm, 1I4·wan 5% resetoe

Ik-<lOOl. l f4·wan 5% resistor

l00k-dwn. 1/4·wan 5% ressroe

l Ok-<lhm. 1I4·wan 5% resistor

s.sk-oeim, 1/4·watl 5% resistor

t ox-onm linear tape r potentiometer

SPST switch
74LSOO

78L05

la-MHz mcroorocessoe crystal (see telct)

differcnt. You will have to try different
val ues of tun i ng ca paci tor; you will
probably have to vary thi s value with e i
ther o r both series and paralle l sma ll
value capacitors .

Basically, adj ust C3 10 mi nimum ca
pacity. thcn adj ust C I fo r a frequency
lower than 300 Hz. using a freq uency
counter connected to the Lo ·Z connec
tor. n .Then s lowly advance C3. moni
toring the frequency until it is at maxi
mum capacity. If the U jc-U fd oscillator
stops osci llating . your max im um capac
ity is to n hi g h . Eithe r re mo ve ro to r
plates . as suggested earl ier. or try di ffer
ent values of small capacitors in se ries
with C3. Ea ch time yo u change the ef
fec tive value of the variable portion of
C3. you will agai n have to adj ust C J.
with C 3 at minimu m capacity. fo r a fre
quency at the low limit yo u select . nor
mally a hit below 300 HI.. Agai n set C3
at maximum capacity and check the Ire
qucncy.

It may take several attempts to ge t the
range e nco m passi ng the des ired
300.....3.000 Hz spectrum . In itiall y. the
range yo u measu re will probably cover
from :\00 to 5 or 6 kj-lz. T his indicates
that the amount o f capacity variatio n of
C3 is too high. and points to thc need
for red ucing it. Series capacitors of vari 
ous small sizes will allow you even tual
ly to capture the needed 300- 3.000 liz
range.

lt will help also to feed the output sig
na l th ro ugh a sma ll amp li fie r into a
speake r. Not much amplification will he
needed...md in fac t, the Lo-Z output will
produce a weak s ignal when fed directly
into a speaker. There rna )" be occasions
where. while adjusti ng C 3 fro m mini-

8T·1
C I
C2.C4
C3
C5
C6. C1D
C7. Cl1
ca. C9.C12
CI 3
J1. J2
0 1, 02. 03, Q4
at . A3 . A4 . RS. A ll

R2. AS. A16. A19

A6. R9. A14. A 17

A7. Al D. A1S. Al B

R12
RI3
S>
U,
U,
VI. V2

Ca libration

Becau se o f the wide tol e r
ances or microprocessor crys
ta ls. calibra tion is a hi t more
complex than tweaking a trim
cap. I ended up using a 25-pF
va r ia b le ca pacito r in se ries
with a 9 ·pF NPO c apac ito r.
Thi s result ed in a freq uenc y
range o f about I(XI HI. to over
,1lXX) HI.. Because your crys
tals arc d ifferent . yo ur trea t
ment o f C3 will no doubt he
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C3. a re ins u la ted fro m grou nd . A
grounded capacitor will prevent one os
citlator fro m functioning. and no audio
o utput will result.

Usc a large plastic knob on C 13. T he
o utput freq uency will change s lig htly
when your fingers arc on the knob. and
ret urn 10 nonnul whe n yo u take yo ur
hand awa y. This is a minor d rawback.
hut the o nly way to el iminate it is to usc
a ruther la rge enclosure. and an insulat
ed s ha ft c o up l i ng o n C 13 . wi th a
gro unded sha ft heari ng at the pa nel.
Shaft couplings of any kind arc scarce
and very ex pens ive, as well as taking up
more room. Ho we ver. you can ma ke
a n i ns ul a te d sha ft co up le r f ro m a
1/2"-squarl' or round plastic rod. Drill
a 1/4" -d ia me ter hol e throug h it from
one end to the other. On o ne side. drill
and tap two small holes for se tsc rews
into the cent ral hole . A defunc t porcn
tiomctcr can he taken apart to provide
11I 1t h a shaft bearing at the panel. and thc
needed short piece o f shaft.

If you wish to eli minate the 9+\"01t
battery. substiunc a 7RL09 regulator and
operate this generator from yo ur sta tion
po wer supply. Although I didn 't try it.
there is no reason it shou ld n' t funct ion
perfectly. though with increased output.
from 13.R VOC.

Altho ugh IO-J\.1 Hl crystals arc sped
ti ed. yo u may usc any crystals that arc
marked for the same frequency. as lo ng
as they arc no higher in frequency than
13 MHl. The 7RLS(X) will not oscilla te
much above 13 MHz. T he hig her Ire
qucncy you choose. the greater the rc
sulti ng audio range will he . Surplus mi
crowave crysta ls arc usually produced
within 500 ppm. which means the act ual
oscillatio n frequency. without
series ca pac ity. c an he a ny-
whe re bet we e n 9 .99 25 an d
10.0075 MHz. Plac ing a ca
pacity in series wi th a crystal
will increase its freq uenc y o f
oscillat ion hy abou t 2 kill . and
incre asi ng the ca paci ty wi ll
lower the frequency.
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Amateur Radio e Scan.,.,.. • Books
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La,..en - ANU • Dfawa • Maldol
Ramse, Kits. J·Com • Valor Pro-Am
RMS • Vectronlcs • Ameco & More

Open Mon-Sod

114 usn Strut Lodi. N.I 016 44
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Smart
Battery
Charger

ADVANCED SPECIALTIES
New Jersey's Communications Store
AUTHORIZED DEAlER

]O]l!l~~ I=;L ! WBBELK/_
, . ~fH

:..-B
VIDEO I.D. BOARD

JUN 117 QST • __ -"'''''-_
8Y WARREN OlON N188H

FOR GEL·CE l LS 0 ' LEA D ACI D 8ATTERrES.
F..I......, Pre<:ision temperalure t rac~ ing 'f'Oltape
. el , rence & th ree mode char gIng sequence,
Standard ~ i ' is l or 12V • 1/2 or I Amp. user
selectable , Can be connec ted ' 0 the ba ttery
lndelinately, wi l l no. overcharge. w eli hs 2 pounds
and measu res .. · W ~ 5 '1, ' 0 ~ 2 '10 H. Finished
enoc'osure inocluded in kil.

Complete Kit Only .. • • •. . . . • .. $59.95
Assembled & Tested ....... • • . $79.95

CA Rei 'til" 1tS lIdd 7.15!ft I:allrs tax. $&H: $5.00
(InSlNlJd). Foreigfl Mlet3I1dd~. FOt ITIOnl info

rKprice Nst ~nd legal $Ue SASE (55c) b :

A.A Engineering ~ .
2521 w. La "-I.... e K . Anehe1m. CA neGl

{7141 t52·21HI . F"'X: (7141152·3280
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·Custom Graphics with your Call Sign
'4 Screens (2 Hi,resl2 color bar)
' 12 VDC Operation
-lnstant Video ID
-vrdec Relay fo r switching in Live

Camera Video
' Built-in Automatic Sequencer. Timer

(steps through all four screens)

VDG·I w it h pre·program med calls:

$99
Call or write for catalog of available graphics

caReL.[' ON RU DEll Sl IlVlCE CAItO

73 Amateur Radio Today · November, 1995 33

New For '96
Each u .S. entry includes callsign. name and
address. county.liCeflse cass. dale of birth,lieense
e~pirationdale, previous call and dare first licensed.

Available on3,5' or 5.25' HD toppes $49.95, sIh 55
(available January '96) or CD-ROM $39.95, sIh $5
(available October, January. April. orJ~).

Yearly update~ available 0tI a'mOOias.

RT SYSTEMS, INC.
9207 STEPHANIE ORIVE. HUNTSVILLE. Al 3~

1-600-723-6922 or 1·205-882·9292
_~_Il.... 0.00..

UHF VIDEO
TRANSMITIER
~e2CO Mw

p.e.p.VideoTrO lSi Ilitter
EUttCll.¢ Housed h
o block onocIZed
IY'ded 0k.rnhuTi ccse
wIIti stoiNes:s steel SMA
Q'"Ilemo cco-ectcs
&""ew>
Avck:J::Ite either Of
434 rrtlZ or 423.25mhz
Usi"lg SAW Resonator technology

5279 plus s/h 55
Check. Money Order. vee or Mas1ercord

CA Res. Odd 8.25'10 tax

Find Hams quickly and easily by Calisign or by
Name. Searcl't lor a specified City , Stale. or Zip
Code. Print with Slandatd or eustorTlked output.
Ideal lot mai~ng nsts, a SLs. etc. Search lillers
allow you to specify FIRST NAME. LICENSE
CLASS,AGE. ADDRESS.or CALLSUFFIX. AREA,
OR PREFIX.

TECHNICAL

SAM Amate ur Radio
Catrsign Database

_ .... AM A.i.G., INC.
~ t2'>'X: - 1lD1TI) P.O flo><60GD57
lU QIp.t an rnw ltP l..OI Ar"Qele5. CA
~ (1.u'tlZ.02i1of"tr c;o:)'..4.2QS7

lnll .... .. r7~~~ TEL: 310821-{)770
471rm Lx345rrm Wx ISrrm H FAX: 310 821-6690

am a ™
us &- Intcrnat lonal c...L18lgn Lookup

Over 1,HI6.000 iislll'lQ' and 113 countries

. Now~.~.C;'~~=~.~
( H.mCaIl CIII. 6117.000 U.S. -'-'. InCl

- mOOO~ cah.
IeALL DOS & ,,;,odowI prog_ i0oi< up
_ • ..,.......",,",_ dale. brr!II
dale . license clasl. county. 1atiIontl. ar"
code . time l_ .grid~re. prevloul
eM! 1nd c..... Weel FCC~.

R........ by tnt dial _ .oeIt ilcadIng et:AIttoJ "" PC: eM!
I'll" "" MAC.~<Jl_ .,•• " •• P'ogl.'." en
ItIiI diIc. For a \Ifger~ c .... ' , _ ad beIcMo
• No h;InSdisk rtquind • Pm lJIbeis - b port to hItd/dIIIt
or floppy • TSR. tunl lrorn I' ''' window. now dilpleyl county
• Updallld .-y April & Ocl • W inOowl 95~.

o.lIler diIcounl on 25 Of more - lallNt public dOml!in PC
~. Pnce f8I'IainI $50 00 flU 1hippitIg: $5 00 U.S .
sa oo "'l~,..:~ : . '.Eab: =re~nr

', ThoI Electftll'llCli SoItMre Compendium
,w 0 M1' is e coIeclion of Iha.-.re programs and-". ~ , cs-q Nes lhll partain lo Illdl Ot olc• . btoId·

"'.~.;,'- casklg. ""-- _ InCl SWL ac:lM)r.
0- 25.000 Nes WI 1lItlIl. ThI diIc iI~ InCl -.cI

.-....aIr WI Aprt. 0- XXI~ 01 PC Ind SO Me Jew
MAC , Stnd Jew your _ lld""", ttmy' Thtt price. IlII only
525.00 pit. ahipping: $5.00 U,S,. $8.00 1!1lerNIit:Nl.

13UCKMASTER
Tf)' ..... R_.,901 1Ul , ......... VA. 23 n 7 E3
1_. _ S4J-.sm. 8lD2Q-M28 ...

,bod.,_ S4lllll4-f1.' (FldJw..... •....~~w~'~' ::::::~~
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Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
Tel. 614866-4267

Commercial, Industrial, OEM,
EMI Test, RF Labs, R&D,

Medical & SCientific1

Features: _ ".' ''''''''' .
·OCto12GHz ' J.
• External Antenna Option
• Great Sensitivity
• low Battery Indicator
• Calibration Curves
• Ultra Low Current Drain .....:;.,J,

$229.DO OUR BEST MODEL

Absolut~ V.lIu~ S~st.nu;

115 StedtTWl St. , 7
QwIrnsfonl. MA 0 182..182 3
( sea) 256 6907
l"-I\'UI: 1oI. 'C,tA",~t 9d am

To order call· (800) FIELD 58 (343·5358)
I.C. Engineering _

16360 Yoomura Blvd ,s.. 12$. Enono. CA91Q _

818-345-1692 :l£
818-345-0517 Fax m

doesn't have to be expensive anymore!

\I"" Thfln Oo'jet Ihl Band. "wlh a/ I ll/hI' prict!

CIRCl.E 293 ON REAOER SERVic e CARD

CIRCLE 351 ON READ£R SERVICE CARD

Slow Scan TV

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF~UHF Transceivers
• HT's and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals
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Number 9 on your Feeclb.ek Cllrd

Easily C onstr u cted
General-Purpose

Wide-Band Preamp
Boost any audio or RF signal from 50 Hz to 100 MHz.

by Dave Miller NZ9E

H
erc ' s a handy audi o/RF prcam
plifier that has man y uses in and
around the ham shack for ge ner

ally boosting a low-leve l AF or RF sig
nal. It can he used 10 pro vide greater in
put to a test instrument or for boosting a
weak signal into an add -on peripheral.
The beauty of this part icul ar ci rcuit is
thai it's easy to build. and has no coils to
wind nor exotic parts to obtain . In fact.
e ve ry thin g yo u' ll need is a vailable a l
your local Radio Shack. ) 'CI it will pro
vide clean amplification from less than
50 Hz in the audio spectrum allthc way
up (0 over 100 MHz in the RF range. It's
no t Inte nded fo r e xtremel y lo w-noi se
prcamplification. but it will do a reason
ahly good job in mo st a p pl ica tio ns
where just some eas ily-s upplied addi-

02•

A6 is a" opt ional lK-oI"rn gam corn nJI
!hat may ltI!her tlt placed on p;mdleI
...... Of used ..-ad 01. b ed re&lS1Of
R2 to allow tor~ 11&" outp.JI

The preamp'. gaon may also be
re<tJcad by ir1se" ,r'lg a" appropriate
input Of OLJ:pu1 fIxed resi stl~ pad

02

,,
R2 R6 ::;-,, ', '.-- ,

_L ~

•
12 VDC

Figure I . wide-Baudpreamp,

.,

Parts p1.cemeot IS noI.
partlcularty cnllC8l-as long as
ltle~ ano ClO.JlP.A are wei
sepw lDCl ao;l may be Ia(I
DlJ: b ally as the 8ChemlIbc
" drawn. WItrl " ground lluS
aroo"ll lhe pen"",t".. ollhe

""""

. 3

~- -$'
O es ''''

~ ~~R02EOQ
WIDE BAND AMP~ IL~

r

Pigll" 2. The I'reCiI/I/' circuit boa rd.
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Parts Ust
1-I.lF 35 V latllalum ceoecao-s
RS ' 272-1 434
.01 I.lF ceramc disc capacitors
RS 1272-131
1O1J.F 35 Vvet1ic:al eIec:troIytic
capac:i1or RS 1272-1025
2N3904 tranSis!OfS
RS ' 276-2016
4.7k lI4-watl RS 1271-1 330
2.2k lI4..-watl RS 1271-1325
15k 114-watl RS 1271-1337
33O-ohm 1/4-watt RS 1271-1315
optional 1k micro-sized
pctentcrreter RS '271 -280
perf board. bus wire, enclosure.
inputlou1pUl COf\OlldOI'9, etc.
asnBe::led.

C3,4, 5

01,2

0 1, 2

RI
R2
R3
IW,5
R6

Misc.

The Circuit board is available from FAR CircuitS,
18N640 FI6ld ct. Dundee , IL 601 88, (708)-83&
9148 voice or lax , lor $3 each plus $1.50 ship
ping. Credil card orders over $20, or a $2 ser
viOe charge lot under that amount. You might as
well buikl several of these handy prearrps wtVle
)'OU'Je et ilanyway.

tional gain is needed . If you intend to
usc this circuit as a mike preamp around
hig h RF powe r, so me Rfl · proo fi ng
(limiting th e RF end o f the response
curve with ferri te beads and RF bypass
capaci tors) would be well advised.

Cons truc tion can be do ne on a perf
board . keeping all leads as short as pos
sible. The speci fi cations and parts list
are shown belo w.

Specifications

Usable frequency range: AF from 50
Hz to RF over 100 MHz. with a gain of
+35dB at 100 kHz. +3OdB at to MHz,
and + 17dB at 100 MHz. The no ise is
under to m icrovo lt s across 50 o hms
(g reate r with a h ig her termin at in g
impedance ). The o utput is 100 mill i
volts or better into 50 ohms and 500
millivolts or better into 6(X) ohms.

The power supply req uire me nts are
12- 15 VOC at about lOrnA. The output
begins to d rop with less than a 12·V
supply. and aud io lineari ty begi ns to
suffer be low to V at maxi mum input.
The input should be kept below about
-30 d Bm or 30 mill ivolts ( .03 V rms).
Noticablc flattening o f the waveform
begins with inpu ts greater th an about
-20 dBm or 100 millivolts (0 .1 V rm s).

Part s placement is not particularly
critical, as long as the input and output
arc we ll separated. It may be laid out
basically, as the schematic diagram (see
Figure I ) is drawn with a ground bus
around the peri meter of the board. R6 is
an op tio nal I k-gain con tro l that may
either be placed in paralle l with. or used
instead of. fixed resistor R2 10 allow for
variab le gain outpu t. Yo u can a lso
red uce the preamp's gai n by insert ing
an appropriate input o r output fixed
resistive pad. iii
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Number 10 on yolIr feedback card

The Simple Simplex Repeater
An easily built project for interfacing with most transceivers

by Chris B. Sakkas KB81TU

T
he Simple Simplex Repeater is a
low-cost. easy -to-build project
thai . when inte r faced with a

transceiver. acts as a limited simplex re
peater. Unlike most repeaters. a simplex
repeater operates on a single frequen cy
hy recordi ng the incoming rransmtsston
and playing bad this recording on the
same frequency. Operators who would
otherwise not he able 10 contact each
other direx'tly can use a simplex repeater
operated hy another party to communi
cate. The Simple Simplex Repealer is
handy in these situa tions and for use
during emergency conditions.

The Simple Simplex Repea ler is easy
to interface 10 most transceivers. and
ca n be huilt us ing read il y available
part s. Only three ICs and a handful of
other components arc needed 10 build
the project . The core of the project is
the ISDIOOOA Voice Record and Play
back IC, available from Radio Shack ,
that stores up to 20 seconds of audio
from an incoming transmission . When
the incoming transmission has ended.
the repeater keys Ihe transceiver an d
plays the recorded transmission.

Design

Figu re I shows the sc hematic d ia
gram for the Simple Simplex Repealer.
Point J I is the input {If the carrier-oper
ated squelch (COS) signal from the ra
dio. A received audio signal is said 10

be pre sent wh e n the COS s ig na l is
greater Ihan 0.7 V. switching the collec
tor o f transi st o r Q 2 to gro und . The
pl ay/record ( P/* R) pin of V I, the
ISDIO(K)A. then becomes low, placing
VI in record mode . NAND gates U3B
a nd U3C arc set up as inverters. and
thus generate a high output 0 fl ip-Flop
U4A is clocked on this positive edge.
there fore ma king the Q output high.
NAND gate U3A has both inputs high,
therefore generating a Inw inpul to the
power down (PO) pin of 0 1. TIle resis
tor R2 and capaci tor C6 combination is
used 10 generate a brief delay.

After COS drops bcl o..... n.7 V, the
P/*R pin of VI is made high . placing
U I in play mode. D nip-flop V4 B is
clocked on the posi tive edge. ma king
the Q output high, which keys the PTf
of the radio by switching transistor Q I.
The R3-R4-C7 combination .....orks as a

negative-edge triggered negative pulse.
w-hich places the output of NAND gate
V3A high for a brief period 10 allow VI
10 enter playback mode.

When play is complete (or the audio
memory is full ), the e nd of message
(*EOM ) pin of VI goes low. This dears
V4A and V4B, allowing the PTf to be
re leased and U I to power do wn. The
play seq uence is entered if this stale is
created by a memory full condition after
COS drops below 0.7 V.

Potentiometer R I controls the volume
of the audio out signa l. A transformer
ca n be used 10 match the OUlp UI
impedance to the radio, if des ired.

V2 is a 5 V voltage regulator incl uded
in the design to allow connection to var
ious unregulated DC supplies between
the range:". o f 7 V and 12 V. If. however.
a regulated 5 V supply is used to pro
vide power, V2 can he eliminated and
the regu lated supply can he connected to
the Ve e points in the diagram.

Interfacing

The Simple Simplex Repeater can he
in terfaced easily to most radios. Six in-

Parts List for the Simple Simplex Repeater
Semiconductors Point Description
Ul --lSD1 000A Voice Record/Playbadl lC (AS 276-1325)
U2- 7805 5 V voltage regulator J1--eOS Connect 10 carrier-opera ted squelch of radio.
U3--74LSOO quad NAND gale Ie Must provide >0.7 V if a carrier is present. and <0.7 V
U4- 74LS74 dual D flip-1Iop Ie if no carrier is present
0 1. Q2-2N3904 NPN jransestors

Aeslstors
J2- Vc c Unregulated DC input from 7 to 12 V,

(Ali l ixed resistors are t za-wan. 5% units) J3-Audio Out Connect to audio input of radio and adjust A1 to suitable
A1- 1K ohm potentiomeler volume level.
R2- 15Kohm J4--PTT Connect to push-to-talk 01 radio to controllransmitling.
A3-1Kohm
A4-2.2K ohm This pont is grounded 10 key the l ransmiller.

AS, A8-4.7K Ohm J5-Audio In Connect to audio output of radio . The input impedance
A6. A7- 20K ohm of this point is 2,7k ohm and the maximum drive level
Capacitors is 50 m V p-p.
C1, C2, C3, C4. CS. C6-0.22·",F capacrtor (AS 272-1070)

J6-GND Connect to ground of the radio.C7-22Q.pF eIedJOlytJC caoectce (AS 272-1029)

Additiional Parts and Materials
coeoectoe. solder. breadboarding matenal, power supply

Table I. lnterfacing lnfonnation.
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Figure I. Schematic Diagram for the Simple Simplex Repeater.
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put/output points arc shown in Figure I
for interfacing the Simple Simplex Re
peater. Table 1 detai ls lhe interfacing in
formation needed for connecting the six
input/output points to a radio. If your
radio cannot be interfaced directly, a
minimal amount of interfacing hard
ware is required to complete the inter
face.

Conclusion

The Simple Simplex Rep eater is
ready to be powered up and used! This
inexpensive and easy-to-build project
allows anyone to have a repeater readily
available for emergency use. III

73 Amateur Radio Today. November, 1995 37



NUIl'lber 10 on your FeedI:*:k card

Poor Man's Doppler
A Doppler system that's as "dumb" as a fox.

by Sam Guccione K3BYCC

I
n recent years, transmitter hunting
has grown in popularity. Transmitter
hunting, or fox hunting as it is some

times called, is the original amateur ra
dio athletic sport. Searching for an un
known transmitter by using your skill
with electronic equipment. coupled with
navigational techniq ues and at hletics
(you may have to walk or run aro und
some), makes for an exci ting and fun
time. 73 magazine has a column devot
ed just to fox hunting called "Horning
In," edited by master hunter Joe Moell
K00V.

After reading Joe's book I and
columns in 73. I have lcamed that one
of the better met hods of transmitte r
hunt ing at VHF and UHF freq uencies is
the Doppler. In a Doppler system. four
antennas in a square array are electroni
cally switched on and off in a rotating
sequence. The signal received at each
ante nna is proces sed to determine
the direct ion or bearing of the signal ar
riving at the array. In the presence of
a strong clear signal without surround
ing obs tructio ns, the Doppler gives
a true bearing. A popular Doppler de
sign. The Roanoke Dopp tcra, g ives
bearings to less than 22.5 degrees with a
16-LED display. When obstructions arc
present. multipath can occur that causes

the display bearing to fluctuate around
the true bearing. Using eyeball averag
ing, you can usually determine a consis
ten t bearing even in multipath sit ua
tions.

One of the biggest disadvantages of
Doppler systems is the cost and the
complexity of construction of the anten
na array switching mechanism. A much
simpler and cheaper direction find ing
system is the Homing kind . Two tech
niques are used in Homing DF units to
get a direction. They are the time differ
ence of arriva l (T DOA) me thods and
the phase front detector." The methods
are similar and produce essentially the
same result. The TDOA uses two anten
nas that are electronically switched back
and forth . The antenna that is closest to
the sig na l transmitter is the one that
picks up the arriving sig nal first. An
LED connected to th at antenna will
light up when this occurs. By manually
rotating the two antennas together as a
pair, you can find a bearing point where
the LED on the firs t antenna goes out
and the LED on the second antenna
lights up. Rotat ing the antennas back
slightly will produce a cross-over point
where neither LED is lit. This bearing
angle, which is the broadside direction
of (he two antennas , is the exact bearing

(to within a few degrees or less) to the
fox transmitter referenced 10 the direc
tion you are facing. The LEOs are usu
ally marked left and right in a TDOA to
indicate which side of the beari ng line to
the fox transmitter your antenna array is
pointed.

The phase front detector processes the
phase information from both antennas.
If both antennas are exactly broadside to
the signal bearing line, the phase for
them will be the same and a null will be
produced when they are compared. Ro
tating the antenna to the left or right will
cause the phase to be different. This dif
ference is sensed and displayed as a left
indication or right indication.

The Homing OF units have the same
proble m with multipath as the Doppler.
However. they are much cheaper and
simpler to construct, including the an
te nna array. than the Doppler. Afte r
weighing the cost and construction com
plexity of these two methods, I chose to
put a Homing DF system together. Not
wanting to build a unit from scratch. I
began looking for an inexpensive Hom
ing OF kit. Fortunately, Ramsey Elec
tronics had j ust suc h a kit : the "Fox
Hound" Radi o Direc tion Finde r Kit
Model OF-l . The DF- I sells for $59.95,
excluding a cabinet.

Bock

Right

Left

Figure J. Left/right setup.
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Figure 4. Tnangular S~tIIp wmng diagram.
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Figure 6. PMD wiring diagram.
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to this board . Thi s arrangement seemed
[0 lend itself to easy modificatio n.

Fixed-Antenna Modification

Before ma king th e modificati ons ,
I loo ked at different kinds of whips that
mi g h t be used . Cost was a factor.

Stationa ry System

I quickly ordered a OF-I kit. While
waiting for the kit to arrive, I searched
through my 73 magazi nes for a review
of this ki t. K00V reviewede the origi
nal kit and found problems with its revi
sion I PC:: board. Ramsey has since up
graded the PC:: board. I had no difficulty
with assembly incl uding the antenna
system construction. My kit, which had
a revi sion 2.3 PC board, worked co r
rectly and as advertised . The left/right
indication was easy to follow on foot.
except when sig nifi cant multipath was
pre sent. I used eyeball av eraging in
those sit uat io ns to establi sh a left or
right direction . Installi ng the OF- l in
my ca r consis ted of mounting a pole
temporarily attac hed to the inside of my
driver ' s side door. T he window had to
be rolled down to be able to rotate the
antenna manually. I d id this work in the
winter months of 1994. While using the
Ramsey during an especially cold day
of fox hun ting, I began to wonder abo ut
mounting the two antennas in a fixed ar
rangement on my car so that I could fox
hunt with the windows rolled up. The
fixed left/rig ht arrangeme nt sho wn in
Figure 1 produces a bearing that points
toward the fro nt o f the car. The LEOs
give a left/right indication with respect
to the di rection the car is traveling . I
had remembere d one o f K0 0 V ' s
"Homing In" colu mns that described a
Homing OF system with fixed antennas
used by CAP hunters." In re viewing
that column, I found the CAP hunters
had used permanently mounted whips
on their vehicle .

I looked the Ramsey unit over care
full y to sec if it co uld be modified for
fixed antennas. The DF- I antenna array
co nsists of two vertical d ipoles that are
connected to the unit's PC:: board by two
equal lengths of coax so ldered directly
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MFJ-1724B'
MFJ-280 '

276-022'"
276-04 1'"
276-021' "
274·1563 ...
278-201'"
274-852'"
278·105"" '
274·251'"
275-241'"
Z724-NO....

275' 1556'"
270-274 ...

Item nescootco
Al ,A2,A3 Anlenna Whip
61 Spea ker
Ml MeIer"
PC Ramsey "Fox Hound" Direction Finding Kit
Rl/5 180 100 k Ohm potentiometer with switc h"
0 1 Green LED
0 2 ReclLEO
03 Yellow LED
J 1 DC power jack
J2 ,J3,J4 50-239 chassis ITIOI.Jnt jack
J5.J7 Panel mount ororc jack
J6 BNC chassis mount jack
J8 SubminialUffi panel mou nt phone jack
Kl 12·vo/t relay
K2 5POTRFrelay Omron G5Y·1 ·DC 12
52 SPST momenlary push bunon SWitch
Box 3 1/16' x 8 1/4" x 6 va-
4· to 5·1001hookUp Wire
2·103.(001 RG·174 coax
6-10 8·fooI RG·5B jumpef cable WIItI BNCs
3 snap-in LED holdefs
• Available Irom MFJ
•• Part 01Ramsey DF·l kit
"•• Available lrom RadK> Shack
... . Available Irom Oigi·Key

All of this for less than $15 .
To test the OF-I with the

M FJ whips . I remo ved t he
Ramsey a nte nna system and
installed female BNC jacks to
the PC board. I connected the
MFJ wh ips to this modified
hoard using the UHF to BNC
ad ap to r supplied wi th the
wh ip. I placed the whips on
my car as shown in Figure I.
With this antenna configura
tion . the OF· I LEDs indicate
left/right d irect ions. A lit left
LED wo uld indicate the fox
transmitter was to the le ft of
the direction in which J was
driving. A lit right LED would
indi cate the fox transmitt er
was to the right of the d irec
tion in which I was traveling.
If neither LED was lit. the n I
was travel ling in the exact di
rection in which the fox trans-
miner was sending a signal. All I had to
do to lind a hidden transmitter was turn
left or right. following the LEOs until I
could line up my car on the exact bear
ing so that neither I.ED was lit. Unfor
tunate ly. this doesn' t work in practice
because highways and roads arc seldom
laid out to be in line with the signal di
rection of the hidden transmitters I was
trying to lind,

Front/back

While thinking about this problem. I
tried moving the whips to a front/back
setup shown in Figure 2. This worked
just as well as the left/right setup.

In the front/back setup. I follow the
LEO connected to the from antenna un
til it goes out and the back LED lights
up. I thus know that I have just crossed

Parts List

OF· t · "

over a hearing line of the fox. and the
transm itte r is now behind me. I then
make a rig ht (or le ft ) turn a nd note
whic h LED is lit. If the hack LED is
still lit, I make a quick turn around and
go the other direction; otherwise. I con
tinue in this new direction. Once again.
I follow (he front LEO . I re pea t (he
above process until I am close enough
to use my handheld with active uttcnua
tor or my sniffer unit.

Giv ing more though t to both the
frontlback and left/right setups. I decid
ed to put four wh ips o n the car a nd
switch between the pairs. This would
give me a four-direction indication . This
setup is briefly described in Transmitter
Hunting." Two SPOT coax ial switches
or a DPDT coaxia l sw itc h would be
needed. Trying to keep this really sim-

pic. I fig ured that only three
ante nnas and one SPOT coax
switch could he used if I set up
a triangular antenna array as
shown in Figure 3. The whips
were spaced about 18 inches
upart-c-a quarter wave length. I
used a n MFJ~ 1702B coax ia l
switch to switch the right and
hack whips 10 fo rm the
le ft /rig ht pai r and the
fro nt/back pa ir. O ne whip
funct ions as the left/front an
tenna, The wiring diagram for
this configuration is shown in
Figu re 4 . Seve ra l fox hunts
confirmed tha t thi s sys te m
worked we ll except that the
same pair of LEOs that indi
cated left/r ight were used fo r
fron t/b ack. J got confused a
few times bec ause of this.

At thi s poi nt. I decided to
repackage the DF-I to have

separate pairs of LEDs for left/right and
front/hack, electrically switched amen
nas with the switch ncar the steering
WhLOCI. and a low profi le so that it would
sit on the dash j ust behind the steer ing
wheel. I would not have 10 look down to
sec which LED was on and which posi
ti o n the coax s witc h was in . Even
(hough this system docs not work on the
Dopple r princi ple. I call th is "A Poor
Man's Doppler" because it is relatively
cheap. easy to construc t includ ing the
antenna array. uses a multiple antenna
array sort of like a Doppler. and gives
hearing directions in one of four direc
tions using LEDs.

Poor :\lan 's Doppler Construct ion

I recomme nd build ing the OF· \ ac
cording to the instruc tions supplied hy

o

•

" •

•

•

Photo A. From ,·jew ofPMlJ (all photographs courtesy of N3JGP). Photo B. Rear I'iell" ofPMlJ.
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to sec whi c h s id e th e fox
transmiuer is located with re
spect to the track I am travel 
mg.

I con tinue dri ving until the
hack (red ) LED turn s o n.
When this occ urs . I know I
have crossed over the hearing
line o f the transmitter s ignal. I
q uickly switch to the left/right
antennas to SL'C on which side
of the ear the signal is located .
I tum in the direct ion indicat
ed by wh ich L E D is lit. the
le ft or right. I once again fol
low the front LED. I continue
the a bo ve proce ss u nt il my
sniffer, which] co nnect to an
antenna befo re Slatting a hunt.
sounds 01T.

-

.J.IOOperation

Once I got the PMO work
ing 10 my sa t isfac t io n on 2
meters. it was time to sec if it

wou ld work o n +-to M Hz, My initi a l
tests sho wed erratic indications. I decid
ed the spacing needed to be much closer
than IX inc he s. Since a quurtcr-wuvc
length spaci ng is usually recommended
for Homing OF un its. I changed the an
tcnn a spaci n g to 6 in che s an d t r ied
again. This produced mixed results . My
next try was to replace the d ual -band
whip c lements themse lves with quarter
wave whip clements 1,:Ut for +-to MflJ:. I
constructed the +-to whip elements from
l-inch-lo ng 3/R x 24 holt s and 7- inch
lengths of brass weld ing rod. I drilled a
1/44 10 ll2·ineh deep hole in the top of
cad holt to accept the welding rod s,
and so ldered the rod s in place . I rc
placed the du al band clements with the
homemade 440 clements. An MFJ-2 19
440-MHI. SWR meter was used to se t

the length to the re....onam fre
quency that I wanted . I ended
up with a leng th o f 6 4J / 16
inches.

T he unit im med iately began
to work except tha t the LED
direct ion indications were cum
pletcly reversed . That is. a fox
transm itter on the le ft side of
the ca r was ca us ing the r igh t
LE D to light. Si milarly. a fox
transrnincr in front o f the car
caused the had; LED to lig ht.
A 180 d egree p hase re versal
had taken place. No provisio n
is made in the DF41 to WIll

pcnsarc for phase reversal other
than to reve rse th e a nt e n na
locations.

I reviewed the OF- I

Photo C. lnterior riell' of PMD.

.-,..._.~
• •

Pox can J USI be seen behind the steering
whee l. The barel y vi s ible s t r ing a t
tached to the front/left antenna is used
to se t the co rrect spacing when placing
the whips on the car roof.

Usin g the P~ID

T hi s is my techniq ue fo r u .... ing the
PMD. I gel all initial compass heari ng
usi ng a three-c le me nt he am a nd m y
handheld . I begin d riving in the d irec
t ion o f the compass bearing using a
dash-mounted ear compass. I watch the
front and hack LEDs. QUi lC o ften they
arc alternate ly flashing. indicating mul
tipa th . I eyebal l ave rage to determ ine
which LED is on most of the time. and
try to keep the car heading in a direction
so that the front (gree n) LED is mostly
on. I periodically switch to the left/right

PflOIOn . PMD 11/0 11/1/('(1 (//1 author \ car.

Ramsey and testing it for cor
rect o pera t io n be fore con
struc t ing a P M D . F ig u re .)
shows the wi ring diag ram o f
the repackaged OF- I , and Fig
ure 6 sho ws the complete Poor
Man 's Doppler system wiring
diagram , Tabl e I shows the
paris list. T he three MFJ whips
arc used unmodified. I used a
6- to 8- foot j umper cable o f
RG-58 with BNe con nectors
to connect my ha ndhe ld to the
A nte n na Inp ut o f the PMO.
Also . I decided to use an cx tcr
na l speake r. an MfJ -2HO, in
stead o f building th is in to the
box. I used man ua l elect r ical
switching instead o f automatic
elec tronic sw itc hing so that I
cou ld choose to fo llo w the
front/bac k o r le ft/ right d irec
t ions . The sys te m is in th e
fro nt/bad mode until I p us h
the remote switch button.

The construc tio n is st ra ightforward .
The only critical area is the coax cable
lengths from the PC ho ard anten na con
nections to the SO-23l.J an tenna jacks.
Usc eq ual le ngths of RG·1 74 from the
RF rel ay K:2 to jacks 13 and J-L Any
length may be USl..'tI from the relay to the
antenna :2 inp ut on the PC board . How
ever. the leng th o f RG -I74 from 12 to
anten na I input must he the same length
as from 13 or J-I to antenna :2 input. Be
sure to add a lillie bit for the length in
the Rf relay K2.

Photo A shows the fro nt view of the
pt\.1[) . I e nded up us ing on ly thr ee
LEOs: a green one for the front/left d i
rec tio n. a red one for the hack direction .
and a yellow one for right. The- bottom
LED marked R in Photo A is the Red
Rear or Beck LED. The mete r and sen 
sitivity control/power switch
are exi sting pans o f the Ram
sey kit. Pho to B ....hews the
rear view of my repack aged
OF- I . The S O-2J9 ma rk ed
Rear is the Back ..mtcnnn in
put. Pho to C shows the interi
o r vie w o f the rep ackaged
OF-I. The DF-I PC hoard is
mo u nte d o n s tando ffs. The
large o bject a t the bottom o f
the bo x is a surplus coaxia l
relay that has been repl aced
by the Omro n RF relay. T he
SPOT rela y used to swi tc h
the LE Ds is hoi g lued In the
midd le right s ide o f the PC
ho ard . P hoto 0 sho ws the
three whip antennas in place
on the author ' s car. The P~D
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schematic. The two phase signals that
cause the LEDs to light are applied to
the inputs o f a q uad XNOR chip. Re
versing these two signals to the inputs
of the XNOR should reverse the LED
display. Ho wever, I have not tried this
combination.

For the time being, I dec ided to use
only two antennas on 440 and physical
ly reverse their locations. I presently use
the front/back pair that are swapped so
that the back antenna is p laced to the
front of the car and the front antenna is
pl a ced in the rear. T hi s s wa ppi ng
achieves a ISO-degree phase shift that
compensates for the 180-degree phase
shift that occurs in the PM D. I hun t in
this mode using the procedure I de
scribed in the front/back sec tion. I have
fo und that th is is no t as good nor as
conve nient as the full PMD, but it has
allowed me to participate in 440 hunts. I
plan to work o n a phase switch of the
signals sometime in the future. Howev
er, because I am having fun playing and
using th is present setup, these changes
will have to wait for this coming wint er.

Conclusion

Although the PMD does not give an
exact bearing to the fox transmitter as
does the Doppler, I have found it to be
competitive in comparison to them and
cheaper. Parts are read ily available and
construction is relatively easy. Let me
know if you build one of these. I can be
reached at sg uccion@outland .dtcc.ed u,
on the fo x-list USENET group. Ell

References
1. Joseph Moell and Thomas Curlee,

Transmitter Hunting: Radio Direction
Finding Simplified, (TAB Books, 1987).

2. Joseph MoeH and Thomas Curlee,
Transmitter Hunting: Radio Direction
Finding Simplified, TAB Books, 1987,
Chapter 9.

3. Joseph MoeH, " Winning Foxhunts
with T OOA," 73 Amateur Radio Today,
November, 1989 , pp. 52-53.

4 . Russ Andrews K6 BMG, "T he in
ven tor talks about the SuperOF," (o x
list message dated 29 March 1995.

5. Joseph Moell , "T esting the Ramsey
Foxhound," 73 Amateur Radio Today,
December, 1993, pp. 60-61.

6 . Joseph Moen , "Tt-Huntcrs to the
Rescue-RDF in the CA P," 73 Amateur
Radio Today. Apri l. 1994. pp. 70-73.

7. Joseph Moell and Thomas Curlee,
Transmitter Hunting: Radio Direction
Finding Simplified , TAB Books, 1987,
pp. I04- I06.

73 Amateur Radio toaev » November, 1995 43
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A Serial Port CW Terminal,
or ROBO-COPY Revisited

Cure the itch for computer CW

by Mike Aiello N2HTT

lines by set ting a register located o n the
VART chip. Once that register is set, it
will retain its selling until the PC writes
to it again or is shut down. Many com
mo n com municatio n programs (seri al
mouse drivers. for ex ample) assert the
very lines I was considering for my key
er. Once set. they remain asserted after
the software has finished e xec uting o n
the P'C . So th e re wa s a ve ry good
chance that the kcyer circuit would see
the serial port line asserted and go key
do wn immed iate ly as po wer was ap
plied . This was an unacceptable Ilaw in
the scheme. b ut happil y there is a
straightforward solut io n based o n two
facts:

I . Software that uses hardware hand
shaki ng ( the seria l port o utp ut lin es )
generally asserts two o f the lines s irnul
tancously : DTR and RTS.

2. Log ic st a tes o n the RS-232 lines
are represented as voltages o f opposite
polarity. roughly +/-9 vo lts.

In the kcyer circuit shown in F igu re
I. I arran ged two o pto-co uplcrs wi th
their o utputs in series and their inputs
connected with opposite polarity in re
gard to sig nal ground. With DT R con
nected to the po sitively oriented opro
coupler, and RTS to the negat ively ori
ented, the output side will only conduct
to grou nd whe n DT R is asse rted and
RTS is d ro p ped . This co n fig u ra t io n
forms a "logic gate" that will key the
tra ns mitte r o nl y w hen th e DTR
highIRTS 10..... combina tion is presented
10 it. A " trut h table" for Ih is c ircu it
would loo k like this:

Transmitter Key ing Based on
RTSlDTR Logic States

I
havc always had ambivalent feel ings
about the code . Its e ffic ienc y and
simplici ty are po werfull y attractive,

bu t my own lack o f copying skill was
fr u strati ng . So whe n I saw M ich ae l
Hansen's art icle in 73 about his ROBO
CO PY CW cop ie r '. I in stuml y kne w
this was a projec t I had to build. I was
de lighted with RO BO's performance .
Thc s imple au dio in terface an d IBM 
co mpatible so ft ware comple tely lived
up to my expectations.

Human nature bei ng what it is. how
ever. it wasn ' t lo ng before I begun to
feel the need for a full y functional ew
terminal that could run o n my PC. So.
with the addit ion of transrnincr-kcying
hardware and completely new software.
the project evolved into a bidirectional
serial po rt ew terminal, which I call the
Serial CW Termi nal. or sew.
Keying Hardware

T he s tand ard PC RS-23 2 in te rface
makes usc of a UART (Universal Asyn
chronous Rcccivcr/Tranxmiuer) chip of
the 825 {)1I 6~ 50/l 6550 fa mil y. The se
chips allow software co ntrol o f two out
put lines called DTR and RTS . ei ther
o ne of which could he used to key a
transmitter for sending CW, Under soft
ware control. these lines may be assert
ed (set ttl a logical O N slate) o r dropped
(set to lo gi cal OFF ). M y o ri g inal
thought was to toggle one o f these lines
connec ted through an opto-couplc r to
ope rate a simple keying ci rcuit. The op
to-coupler would provide good isolat ion
between the expensive pe and whatever
junk box compo nents I used in the key
er. As it turned out. this simple solution
was unworkable because o f an une x
pec ted problem.

T he PC controls the UARTs output
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RTS ASSERTED
ATS DROPPED

OTA ASSERTED
UNKEYED
KEYED

DTRORQPPEO
UNKEYED
UNKEYED

T he normal rest sta te o f the UART,
where both li nes arc dropped . and the
so ftware-induced sta te. where roth lines
arc asserted . arc sa fe , a s is the DTR
low/RTS high combination (which I do
not believe oc curs in nature).

As neatly as all this worked OUI. in ac
tual pra ct ice it p roved not to be the
whole so lut ion. If I le ft the interface
connected to the PC while it was boot
ing. the mouse driver apparently cycled
through the RTS-OFF DTR-ON cond i
tion. brie lly keying the rig ! The position
of the power switch had no effec t. since
the keye r side o f the ci rcuit draws its
powe r from the RS-232 lines and not
the battery in the interface.

I wound up replacing the SPST power
switc h in the orig inal interface with a
DPDT. Half o f this switch controls pow
er to the receive side. and the other half.
as sho wn in the circuit d iagram, inte r
rupts the output side of the keycr. With
thi s modification. there is no way the
PC ca n ke y th e ri g whe n the po wer
switch is in the off po sitio n.

T he resistors sho wn in the circuit are
current limiters for the LED side of the
opto-couplers. Signal d iodes were added
to combat one other problem: The opto
couplers I was ab le to o btain were only
rated fo r a peak inverse vo ltag e of 3
va ll s o n the LE D s ide . Since th is is
much less than the typical 9-\"0It swings
o f th e R S -23 2 li ne s, I a drJed th e
IN91 4 s. They have a PIV of about 60
volts and protect the opro-coupler's in
pu t. The output transistor in the 4 N26
opto-couplcr can sink about 300 mA.
So lid -st ate rig s tha t use d irect keying
don 't req uire any add itional ci rcuitry. In
a s ituat ion where a hig her current o r
vo ltage is present on the tran smitter ' s
ke y l ine. o r i f yo ur r ig req u ire s grid



Figure I. sewkeJeT circuit.
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the com ple te se t o f
Mo rse c haracters. in 
cluding prosig ns. You
may elect to have s ew
d ispla y prosig ns a s
c haracter pa irs in re
verse video, or as spe
c ia l cha rac ters . Dot
dash co mbinatio ns that
sew docs not re c og
nize are displayed as the
tilde character (-).

The lower window is
also shared by the pro
g ram he lp sc re e n and
se ve r a l us er dialog s .
The bo tto m o f the
screen displays the cur
rent program status, and
a func tio n key prompt
bar. In the defau lt mode
tra ns m itte d text ma y
be e nte red and ed ited
w hil e the progra m is
receiving , and is se nt
o nl y whe n th e re tu rn

key is pressed.
sew allows full break-in operation

(QSK, or full d uplex); however, if your
rig produces an audio side to ne that can
not be switched off, you can suppress
recei ve d uring send to avoid echoing
your transmitted code in the rece ive
window.

You can control most o f the important
prog ra m functions with the fu nc tion
keys. Repeated presses o f the F8 key
c yc le the se nd func tion th rou gh
buffered mode, direct mode, and com
plete shut-o ff. F9 toggles th e recei ve
function o n and olT. Many less frequen t
ly used program funct ions are activated
via ALT key combinations. and pressing
F I displays a concise sum mary of all
the keys SCW recognizes.

Two very handy featu res included in
sew are file capture and the ability to
define keystroke-send macros. File cap-

.,
•1 . " ..

ItT S ,, /7

-'-------- - - - - --- ---'-1,."
~S-2 32 Co~~.ct 'o~.:
f" , .... ~..._ , • ..L~ 1 n 2<;;...,.1 n conn.cto..
Hu"". " . f t 1.... 1 . ..1n 1 n ., ...,. Ln con~.cto..

s ew Keyer Cl rcul t

o" t 20/ " ., ., ., ' H
• k EY

ereee • •lH~H" 1 . S .. :::C HO 1'/.

."

Photo A. The serial port ew terminal.

Program Feature

sew provides a split-screen user in
terface that displays received text in its
upper portio n. a nd transmitted text in
the lowe r. The upper wi ndow displays

gorithm is not statistical in nature. but
ra ther makes usc of heu ristics or deci
sion rules to accomplish the decoding.
The m ost noticeable co nseque nce o f
th is d ifference is the lack of any user
adj ustable CW timing parameters; they
arc not neede d . Li ke ROBo ·eOPY.
s e w docs o ffer a noi se filter fea ture
that is user adj ustable. This feature re
quires audio tones to persist for a cer
tain minimum duration before s ew ac
cepts them as Morse dits or dabs. As the
m inimum pulse width is increased , the
system becomes more noise immune,
but the maximum code speed that can
be decoded is reduced.

block. keying, the appro
priate relay or pass tran 
sistor could be added af
tcr the opto-co upler out
put.

Construction
Techniques

As yo u c an see from
Photo A , the construe
lion and parts layout are
not terrib ly c ritical. In
my prototype I used
"dead bug" construct ion
on one side of a piece of
double-clad circuit board
w ith e xcell e nt resu lts .
T he re is o ne thin g to
keep an eye on, though:
the matter of gro unds .
There are four d ifferent
circuit grounds that meet
at the hardware interface;
the s ig na l a nd bra id
grounds of the RS-23 2
connection ; the ground
side of the audio in; and the ground side
of the transmitter key line. In order to
minimize noise, interference, and poten
tial ground loops, all o f these grounds
are isolated in the interface . If you look
closely at the photograph, you may be
able to see where I cut gaps in the foil
to isolate the circuit gro und plane from
the metal box (look where the screws go
through the board at the comers). Less
obvious is the use of insulated binding
posts for the key line to the transmitter;
both sides are isolated fro m the box. It
is of particular importance that the only
ground to be connec ted to the circuit it
self is the signal ground from the RS
232 line (pin 7 of the 25-pin connector,
or pin 5 o f thc 9-p in connector.)

sew Software

SCW is a complete ly new software
package that provides receive-only ca
pability with unmodifi ed ROBO-COPY
interfaces, and is a full featured bidirec 
tional e w terminal with the addition of
the keycr circuit described above. Al
tho ugh s ew offers some of the same
user features as ROSO-COPY. its inter
nal architecture is different and this al
lows for some intriguing extended capa
biliti es.

Li ke ROBO-COPY, s ew uses the
UART to provide the basic timing o f the
CW send and receive, thus making it
usable on machi nes of any speed and
vintage in the IBM-compatible family.
from 8088s to 486s.

sew' s rece ive log ic d iffers from
ROBO-COPY in that the decoding al-



Parts List

1.5k-ohm resistors

1N914 signal diodes

4N26 phololransislOropt~

one side 01 OPST switch

R1, R2

01 ,02

U1 , U2

Sib

ture may be turned on or off at any time
and captures the rece ived text into an
ASCII text file . The macro feat ure al
lows yo u to create one macro of up to
255 characters in length for each of the
ALT-number keys. Yo u can create or
edit macros at any time. and by pressing
the ALT-number key you can add the
m acro's text to the c urrent send win
dow.

Pe rhaps the most int riguing feature of
sew is its self-sync hron izing ability.
SCW can detect when it has lost its lock
o n an incoming CW signal. When this
occurs, SCW displays a graphic charac
ter- a gray box the height o f the line
to ind icate that it is resync hron iz ing.
Within a few characters sew will once
again be locked in on the signal. There
are several things that can cause a loss
of synchronizatio n; QSB and iso lated
static or noise bursts are the most com
mon. SCW fa res least well in heav y
QRM cond it ions . as it canno t dis tin 
gui sh signals by their audio pitch.

Availability

SCW is available at no c harge for
noncommercial use directly from me
via mail for $5.00 to cover the cost of
d iskette, packag ing, and postage. T he
SCW package includes the SCW tenni
nal pro gra m (w hic h can ru n using
COM 1or eOM2) and a brief documen
tation file, packaged together in a self
extracting compressed file .

I 'd l ike to thank M ichae l Hansen
WB9DYI for his excellent work in de
veloping the ROBO -COPY interface,
without which 1 would never ha ve un
dertake n thi s proj ect, and m y good
friends Malty Mozzor N2lMZ and Gor
don Hom W 2WTV for their encourage
ment a nd insi g htful cri ti que s o f the
SCW so ftware. Special thanks also 10

Dan Iancu for his inval uab le he lp with
the keying ci rcuit. iii
Mike Aiello N2HIT, Box 195, Pleas
antville, NY 10570.
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9 Autry
Irvine. CA 92718
(714) 458-72IT • FAX (714) 458-0826

MODEL VS-50M

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH OUALITY • RUGGED· ReliABlE .

SPECIAL FEATURES .EIF.....CE S'ECIFICATIOOS
• SOliD STATE ELECTRONiCAllYREGIA.ATED • INPUT VOLTAGE: 1[)$.125 VM;
• FOlO-8ACKCURRENT LI MITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 voc ! 0.05 votts

from excessive curre nt & continuous shotled eutput (Internally Adjustable, 11-15 VOC)
• CROW8AROVER VOLTAGE PROTECTION on all Models • RIPPlE Less than 5mv peak 10 peak (lull load &

lJu p! IIS.3A, IIS-4A, liS-SA. IIS~L 1IS·51. low Iinel
• MAINTAIN REGULATION & LOW RI Pf'LE allow line Input • All units available In 220 VN:, input voltage

VoRaIlt (except lor SL·l1AI
• HEAVY DUTY HEATSINK. CHASSIS MOONT AJSE
• THREE CONDUCTOR POWERCORD excepl lOf RS-JA
• ONE YEAR WARRANTY. MADEINU.S.A.

MODEL RM-35M

• LOW PRO FILE POWER S UPPLY

Col'" Conlinuoua ICS' So. II '~ 'hI'&",MODEL .~, BIIC• Duty IAmpsI '''liS) II " W" Wl ...
Sl ·11A • • 7 11 7'Ie" PI. " 9% 12
Sl·11R • • 7 11 2'4· 7 ... 12
Sl·11S • • 7 11 2¥1 . 7lti .. 9lf< 12
Sl·11R- AA • 7 11 41/. " 7 " gy. 13

• POWER SU PPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
ClntinulUS es- S". '''~ Sh"&':1MODEL Outy [AllpS] IAllps) II .. W" WL bs.

RS-4l 3 • 3'1z .. 6'1a " 7'1. 6
RS·5L • 5 3'1.1 " 6'11" 7'/. 7

• 19 " RACK MOUNT POWER SU PPLI ES
CtniinuOllS ICS' SiZlllll1 Sh"I'"MODEL Duly IA llllls] [Amllsi IIx'N )( O Wl/ bs.

RM ·12A 9 12 5'.. )( 19)(8'4 16
AM-35A 25 35 5 '4 x 19 x 12 'h "RM-SOA 37 50 5'1. x 19 x 12'h 50
RM-BOA 50 55 7x19 x 12 \h 60

• Separate Volt and Amp Meters
RM ·12M 9 11 5'/0 x 19 x 8'1. 16
RM-35M 25 35 5'4)0;, 19 x 12 ~ "RM ·50M 37 50 5 'I, x 19 x 12"" 50
AM ·60M 50 55 7x 19x 12 ~ 60

CDIDI' Cutin us leli• li lll ll'" Ui" i••
MOOH Grav BllI:k 011,1"_' 1] [AII,I] H xW )( O WI· l"· ·j
RS-JA • 2.5 3 3 x 41/0 X 5>,;, •RS-4A • • 3 • 3~ x 6'1, x 9 5
RS-5A • • 5 3~ x 6110 x 7'" 7
RS-7l\ • • 5 7 3>';A. 6'>'/ x 9 ,
RS-7B • • 5 7 4 x 7'k x 10l;, 10
RS·l0A • • 7.' 10 4 x 7'h x 10% 11
RS·12A • • s 11 aw xexa 13
RS·128 • , 11 4 x 7'1, x 10lt. 13
RS-20A • • 16 20 5 x 9 x 10'h "RS-35A • • 25 35 5x l1)( 11 27
~50A • 37 50 6x 13>,;, x 11 ..
II -lOA • 5/ 70 6 x 13'1. x 12~ ..

C.III I"" leli • &llIjlll J U I"il ,
MOOH DII, lA_,ll IA. , sl Il x \l! x D Wl. jlh·1

• Swilchable volt and Amp meter
RS·12M , 11 4Vt x8 )(9 13

• Separale YOII and Amp meters
RS-20M 16 20 5 x 9 )( 10\li "RS-35M 25 35 5 )(11 )(11 27
RS-50M 37 50 ex 13'io )( 11 "AS· 70M 5/ 70 6 " 13'/. x 12'. ..MODEl RS-35M

MODEL RS-7A

RS-M S ;;ER~IE:.:S_~~

Sl SE

RM SERIES

RS-l SERIES

RS-A SERIES

CS--Intefm,"tfll Communication Sef.,;ce (~ Duty Cycle Sm,n on 5 rntn. 0",

IU ' Il llltllj n i,,' I,
IA.,I) Ix Wx l WI. llh.)
@13 8V

11 4\li x 8 x 9 13
20 5x9X l0'/1 20
35 s x u x u 29
50 s x 13110 x 11 "

35 5'i. x 19 x 12\li "50 5% x 19 x 12'11 50

IU ' Slll lllli 1'1,,11.
A.,. I x Wx I WI. llh.1

7 4 x 7'1> x 10... '0
10 4 x 7"" x 1D'.oO 11
11 es x ex s 1J
20 s x s xtcw "11 21/. x 7~ x 90/, 12

CIRCLE 16 ON READER SERI/ICE CARD

C..ll....s
DlI'IA_,sl

@13.8VOC @10v0c @5VOC
9 5 2

16 9 4
25 15 7
37 22 10

IlOOH

VS-1 2M
VS·20M
VS-35M
VS-SOM

• Separate VOll and Am p Mell:fS. 0u1Put Voltage adjusta ble from 2·15 votts · Cufrenl limit adjustable from 1 5 amps
to full Load

• Variable tack mount pawer supplies
YAM-35M 25 15 7

MODEL VS·35M VAM-SOM 37 22 10

• Buill in speaker - Cutinul
MOBH &r" -., III, 1".'11
RS-IS • • 5
RS- ,OS • • 7.5
RS-I2S • • ,
AS·20S • • 16
Sl-11S • • 7

RS-S SERIES

YS-M AND YRM-M SERIES
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Price Class: 579.95

Backyard Testing

Testing the unit in my backyard antenna
range prooucec immediate resuhs and was
very enjoyable . Tuning up a home-brew
four-elemenl quad with a gamma match
was a snap. I just wiggled the adjustments
on the gamma match and then stood back
and measu red the SWR. When I got to a
minimum reading, I quit. I didn't have a fre-

157.9 MHz. During my test ing I pe rformed
actua l SWR checks in the 2 meter band
and at 151 MHz. MFJ provides an RCA
phono jack on the unit so that you can con
nect the unit to a frequency counter. I had
no problems in driving any of my counters,
including some of my older equipment.

I then made some test resistor loads us
ing a 47-ohm, a toe-ohm. and a 150-ohm
resistor. The SWR measurements made
with the analyzer were plenty close enough
for amateur use.

for easy replacement, if necessary. The unit
can be powered by a single s-von battery,
or the MFJ-1312 power supply adapter.
When installing the s-voa battery, the man
ual cautions you to tuck the ballery snap
wires out of the way so that they do not in
te rte re with the tun ing capaci tor rotation.
This capacitor is a pretty good size air vari
able with moving plates mounted to a shalt.
so heed their caution.

Checking the current drain from the 9
volt ballery, 1 found that it was onty 45 mil
liamps. The unit displayed a clean signal on
my spectrum analyzer. and an output level
of approximately 3 milliwatts. With this
much output, MFJ cautions that damage to
some radios may occur with a direct con
nection. tn other words, don't hook this an 
alyze r up d irectly to your HT. Moreover,
don't transmit into the analyzer. I hooked
the analyzer up to an external antenna 10
see if I could hit a nearby repeater. Buzz
kerchunk. no problem, as I carefulty tuned
through the repeater input. I then identified
my mysterious transmission using my shop
radio.

As MFJ does not supply a schematic, I
wrote Stan Kozlowitz AA5XO at MFJ and
asked him for a diagram. He promptly sent
it to me but asked me not to publish it. Ba
sically, the circuit is a VHF oscillator modu
lated by a low-frequency tone 01 approxi
mately 170 Hz. Measuring the FM deviation
Ofl Ihe service monitor in the FM mode re
suhed in a total deviation of approximatety
12 Hz, so it will really buzz your receiver.
According to Stan, the oscillator of the ana
lyzer feeds a very sensitive Wh eatstone
bridge with a meter across the bridge. MFJ
has an operational amplifier in the circuit to
improve the sensitivity of the meter and
they use an op-amp circuit across the out
put to measure the voltage to determine re
sistance.

The manual Slates that the unit will cover
from 142 to 156 MHz. In addition, MFJ
states that the dial calibration is approxi
mate. On the unit I tested I found the cali
bration to be very close when the knob was
centered underneath the d ia l frequency
numbers, which were every 2 MHz . The
unit actualty transmitted from 137 MHz to

Bench test ing and a peek ins ide

As I passed through Ihe kitchen with the
analyzer on the way down to my shop. my
wife asked me what the small box was. I
lold her it was spare paris-that always
works. safety downstairs in my shop, I re
moved the sheet metal screws, opened the
unit up, and installed the a-volt battery. ,
then pushed the switch and got a red LED .
Carefully tun ing the analyzer across the
two meter band produced a strange
bUZZing sound from a nearby receiver. Yes,
it's working, or at least it's OSCillating on the
two-meter band, 1 thought. A quick check
on a dummy load confirmed it. I got a nomi
nal SWA. Well, that figures. I checked one
of my two meter beams and it showed
some reflected power, but very little.

The unit uses a double-sided printed cir
cuit board wi th pro fessiona l t races. At
tached to the board are the air variable ca
pacito r and the meter. An LM324 opera
tional amplifier Ie was mounted in a socket
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The MFJ·208 2 meter
SWR Analyzer™
Cheap, easy to use, and it works!

Ilike test equipment. No, let me rephrase
that-l am obsessed with lest equipment.

I want one of everything. Ask my wife; she
will tell you. My collection started 40 years
ago with a Heath meier, and now I have a
shop full of everyth ing. Anyway. the MFJ
208 2 meter SWR Analyzer» is now part of
my collection. I was a little skeptical at first
due to the price of the unit. but I might as
well tell you right now that the unit works
and performs very well.

Your days of using your HT or base sta
tion rig running through an SWR bridge of
questionable VHF performance into an un
known and sometimes hostile load are
over. Admit it! How many times have you
taken that CB SWR bridge and tried to use
it on two meters? With the newer radios, if
the antenna load under test isn't reason
able and close to 50 ohms when you first
start testing. then the rad io starts to shut
down so you don't know where you are.
Solution: just hook up this MFJ Analyzer
and let it be your transmitter and SWR
bridge combined. Just let her rip-no strain
on your equipment , and you get the job
done without hauling all that stuff out to the
back yard.
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quency counter handy, so I used my hand
held as a reference. Since the tuning on the
analyzer is very sensitive, it is very hard to
arrive at the exact frequency when using an
HT. As you sweep through the target fre
quency, the S-meter will respond, even if
you don't hear the signal. If you get a re
sponse on the S-meter, you are probably
close enough. I also used the analyzer as a
signal generator and stuck it out in a field.
Due to the high output power, I used a
small resistor load as an antenna. I then ro
tated my test antenna anc:l watched the S
meter 00 my receiver to check for front-to
back ratio. It's a great little signal generator
lor testing your antennas.

I Was Hooked

Alter testing my quad, I then tested sev
eral commercial 5IB-wave antennas on my
car. I then trimmed a mag mount 5/8-wave
and a quarter-wave. Great!--this process is
last. I pulled down a couple of my commer
cial beams and touched them up. I am real
ly getting the $WA lever now. Got to get
those SWRs down on everything. On one
job I took the analyzer up the tower and
hooked it directly to a commercial antenna
that was on 15 1 MHz. This provided a
quick check of the antenna.

MFJ manufactures a commercial version
01 the analyzer that covers 150 to 170 MHz,
and they also have other units including a
30 to 50 MHz model which I hope will cover
the bottom end of six meters.

Testing Techniques

Next. I put together a quick a-erement
home-brew beam with fixed capacitance
coupling to be used lor loxhunting. The on
ly tuning was by trimming the driven ele
ment. Tuning the driven element on this
beam was quick anc:l easy using the analyz
er. It only took about 5 minutes. MFJ men
tions in their manual that when you are
testing a new antenna, you should start
with the driven element a little too long and
then shorten it to resonance.

The MFJ manual includes a nice frequen
cy \/S . SWR chart fQ( plotting your antenna
response curve to show your buddies.

Then, I made a loop antenna for two me
ter foxhunting. If you have ever tried to tune
one of these up you know how diff icult it
can be. I hooked up the analyzer, tweaked
the variable capacitor 00 the loop antenna
for minimum SWR and tested the antenna.
It worked and had a nice null with good
side lobes.

Overall, I liked Ihe unit, and I liked the
price and the construction . It's self-con
tained and easy to use. It will encourage
you to experiment with home-brew antenna
projects and to touch up your store-bought
commercial beams. You no longer need to
haul all that testing stuff out to the back
yard. Just grab the "box" and start testing.
Have fun. iii
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by Gordon West WB6NOA

AJinco Electronics
438 Anapola Avenue

Torrance CA 90501
(310 ) 618-8616

Suggested Price: $1 ,399 .95

Alinco DX·70 HF/6m
Transceiver Surprises
Everyone
Elegant and wide functioning with many conveniences for a good price.

Photo A. The Alinco DX·70 and the matching A/inco Antenna Tuner combine /0 form a compact
"field" radio .

Atinco Electron ics, Inc. , located in Tor
rance , Califom ia, is best known lor its

single- and dual-band VHF/UHF handheld
and mobile transceiver equipment, sold by
over 80 amateur radio deal ers throughout
the United Stales. Certain Alinco radios have
achieved "fan club" status because 01 their
unique design and relatively low cost.

Some Allnco Products

For in s tance, th ere ar e the Annco
1200TH 2 9,600 baud packet radio made
popular by Buck Rogers packet column; the
Alinco DJ~t'r, the first handheld ever with
spectral channel-occupancy bar graph; and
the Alinco DR-599 dual -band mobile with
"sec ret" antenna jack tor publi c sa fety

800--950 MHz.
While Al inco Electronics , lnc., does not

possess the sales volume and market share
that Kenwood, vaesu, and ICOM have, the
company does enjoy a reputation to r well
performing VH FI UHF equipment at prices
slightly lower than the big three, and a small
bu t efficient service team who can turn
around most repairs at the Torrance facility
within 10 working days. Alinco's techn icianl
engineer Taka Nak a yama AB 6VE , i s
e xtreme ly acti ve on th e ham bands, and
knows the equipment inside and out "I love
operating ha m radio ," com m ents Taka .
"When it comes to 9.600 baud packet. cross
band duplex ing , o r driv ing in downtown
areas where intermodulation is a problem. I

know how well our Annco radios work be
cause I'm active on the air; says Nakayama
with a smile. He holds an Exira class United
States amateur lic en se and a Japan ese
license, too.

But A1inco Electronics really surprised the
amateur radio community by coming out with
a high-frequency transceiver for the 1995
Dayton HamVention debut. "Ftrst we have
VHFIUHF, and now we have high frequency,
to o ," comments Aunco Elec t ronics USA
President Mar1\: Morisato KC6OCX. "And our
new high-frequency DX·70 does mcrer' adds
Morisato. No doubt MarK is speaking of the
built-in, all-mode, 6 meter, 50--54 MHz capa
biliti es with 10 watts output that is included in
the high-frequency package and is the same
size as the very poputar and successful Ken
wood TS-SO mobile HF transceiver,

OX-70 Features

The new Alinco DX-7Q HF plus 50 MHz
all -mod e transceiver runs 100 watts out from
1 .8 M Hz to 2 8 MHz on ham bands, and
tunes 150 kHz to 30 MHz continuously from
its excellent general coverage receiver. Plus,
it covers 50--54 MHz, wi th all mcoes. and 10
watts out . That's plenty of soup to kick a 6
meter power amplifier into -ORO",

Most unique is th e detachable control
head that allows the new Atinco DX-70 to be
separated so the head could go on the dash,
and the transceiver under the seal. The mike
still plugs into the transceiver bOdy. so sepa
rating the two won't be a trunk-and-dash af
fair. But I don't recommend trunk moun ting 01
any remote-control transceiver because of
the long run ot the DC power cable. This is
just asking tor trouble. II you want a longer
mike core. they have an EDS-5 microphone
extension cable that will handle the job nice
ly. Keep in mind that the extension cable wilt
cost extra-probably about $40-50 if you
plan 10 run it remote , facto r this in to the
transceiver's sueet price, which wil l probably
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audio system with Just a mid-range speaker,
It's difficult to describe; try to listen for your
self .

The AGC is a function/AGe command on
the same push button as th e fitter switch .
The function button is conveniently located to
the left 01 the set , a natural arrangement l or
depressing it with your thumb, while using
your forefinger for the other bunco.

I switched up to 6 meters to
con fi rm that all tuters . noise
btankers , AGC actions, and pre
amps weren' t the same. I did no
l ice on a big 6 meIer antenna
that 10 dB o f p ee -arne gain
brought in a phantom sound of
an FM or TV station way in the
background that could never be
tuned in , but didn't have that

problem with the pre-amp turned on when
we tested the unit on the mobile 54·inch
whip.

I also tested the Alinco 6 meter receiver
pertcrmance aqainst two other fime- tested
rigs and lound the A1inco actually honer on

Photo B. Two ~open~ sliders clamp on the head.

Proto C. The head detaches in 3 seconds for purposes of security.

delity reception.
The first IF is at 71.75 MHz, the second IF

at 455 kHz, and spurious/image rejection is
listed as 70 dB. When I switched back and
forth between several transce ivers on the
bench , the Alinco wa s more sensitive and
just as selec tive as Ihe higher-priced sets.

Everyone commented on the recovered
aud io on SSB as bein g "sharp ." II 's the

same-sounding audio I have heard from the
Yaesu 900 : impressive , full-fidelity treble
without tightness or hiss. Listening to the DX·
70, when tuned into a transmilling SSB sta
tion, is simila r to hearing a hi-f with bass ,
mid-range, and tweeters as opposed to an

"As soon as I hooked into the
three-element tribander, there was
no mistaking that the Alinco DX-70

has a wonderful receiver."

be around $1.250.
Yes, 6 meter fans, there is a separate out

put 80-239 antenna jack. Wh en you switch
10 the 6 meier mode, you can hear several
relays "go klink,- which sound tells you they
are running an independent receiver and
transmitter section for best pe rformance on
the 6 meter band.

I hooked the OX·70 to a mree-eieneu HF
beam and regulated t z-vcn power source.
with the 6 meter side over 10 a three-element
6 meier beam to see how the radio would
perform in the rea l wo rld. The displa y
popped up with a bold numerical readout of
frequency: MHz, kHz, and hundredths. The
numbers are slightly smaller than the Ken
wood TS-SO. but are much bolder, wider, and
darker. And like the Kenwood TS·50, the re is
a "busy- icon when the sque lch is open,
along with an amber jewel LED that also
lights up with receive activity. The mode ind i
cater appears in the upper right-hand corner,
and AGC fast or slow appears above the fre
quency display. Finally, the DX-70 has more
than eoou\tl to drive the lop-mounted speak.
er,

The Receiver

As soon as I hooked into the three-el e
ment tribander, there was no mistaking that
the A1inco DX-7Q has a wooderlut receiver. It
is dual conversion, with sensitivity and selec
tivity numbers identical to what you mi ght
find on everyone 's sales brochures for a
$ 1,000 HF mobile SSB tran sceiver. But
unique with the AlirlCO DX-70 is the bottom
left AF button that lets you switch in the 10
dB pre-amp , switch it out , or switch in -10 dB
and -20 dB attenuation . I found that the at
tenue tor was a big help when operating on
40 meters, with a neighbor one block away
just 75 kHz up the band. On 10 and 15 me
ters I switched the pre-amp on, which gave
me a hot receiver.

The same button that controls the AF gain
selection also has a subfunction: it turns the
noise blanker on and off. While the noise
blanker does not have any timing or sensi tivi
ty adjustments, it did a nice job 01 killing the
clatter of our next door neighbor's old Ford
Thunderbird when he lired up the engine .
Furthermore, the noise blanker did not garble
on ext remely st rong signals . On many HF
transceivers, engaging the noise blanker on
40 and 80 meters causes most signals over
S9 to become garbled . Not so
with this noise blanker.

Selectivity on SSB is 2.4 kHz,
and a convenient "filter"' bu tton
next to the AF gain button allows
you to kick in the 1·kHz SSB hi
te r. The 1·kHz filter is al ready
built in, and not an added option
for tightening up on an incoming
weak signal. You can fu rther
home in on an elusive signal by rotating the
IF shift knob 10 dodge the DAM. This same
fil ter network otte rs 1·kHz or 1/2-kHz CW
passband. And if you're into shortwave lis
tening, you can click in 2.4 kHz AM narrow,
Of' 9 kHz AM wide-induding FM-for full Ii·
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Power Output

Power output on high frequency wa s a
good 100 watts. and I noticed the average
modulation level around 60 watts , indicating

only slight ALC action. This gave
me a good punchy signal that
everybody commented about as
being "helty· and sound ing
great. An SWR protection circuit
throttles back output down to 25
watts with no antenna, and a
momentary antenna short-out
pulled the power down to a safe

S-wan level .
On 10 meters FM. power output was also

100 wa tts . Th is su rp rised me because
throughout the bands AM was only 50 watts.
On 6 meters, the power output was 15 watts
SSB, 11 watts FM, and 6 wans AM,

I then tried operaling on 10 meter and 6
meter repeaters , and everything was going
along fine in entering the 10 meter 1OD-kHz
offsets as well as the 6 meter 500-kHz off
sets. But where, oil, where was the almost
always-necessary CTCSS selections out of
menu? Not there! What? No subaudible tone
encode? Oh yes , there is, but it uses dip
switch programming.

The CTCSS encode is on the bottom side
of the transceiver, with no mention of it in the
well-written and illustrated instruction manual.
The tone board is already installed, included
with the package, but you need your trusty
toothpick and penlight to manipulate the eight
different switches for anyone 01 38 possible
subaudible tones. But besides that, I enjoyed
operating the equipment. The onty thing I
Couldn't figure out when running the unit and
not reading the instruction manual was how
to get it to go into the set mode. As soon as I
cracked the books, it was right there.

II has been many years since I have seen
the high.frequency transceiver manufactured
with VHF and UH F bands included. When
you get a chance , head on down to your lo
cal ama teur radio dealer and take a listen to
the sharp high-fidel ity action on the new Alin
CO HF + 6 meter transceiver lhat has a very
bright future. III

There is a small screw for connectin g a
ground loil tab, two antenna jacks plainly
marked for HF and 6 meters, the heat sink,
and then the power connecto r. More good
news: It's the common six-pin power plug
that is used by Kenwood, veesu. and 100M
Irom a DC source.

There is an external antenna tuner con
nectio n that the manual full y describes as
being compatible with a Kenwood AT-50, a
Kenwood AT-300, an lcom AH-3 . or even an
SGC 230 automatic Ioog-wire antenna tuner
for field day/maritime mobnezmobua home
applications.

White I didn't see an accessory jack fo r
going digital, the microphone offers pin 6 as
the detector output with associated pins for
PTT, ground, mike ground. and 5 volts DC.
Taka at Alinco . an avid HF digital operator,
says this radio has full capabilities in the digi.
tal modes.

ccnnecucns
On the back of the transceiver are the cus

tomary jacks fo r speaker or headphones .
featuring the common miniature jack (not
subminiature). There is the common CW jack
for connecting a telegraph key or electronic
keyer system. It lacks a built-in electronic
keyer, but most hams prefer their own style
of electronic keyer rather than any type of
built-in keyer The CW key-jack is also a
miniature jack. not the big 1I4-inch jack you
would lind on larger equipment.

There are also RCA jacks for ALC as well
as relay. When the equipment is new out of
the box, the relay is out of circui t. Cuning an
obvious internal jumper wire, detailed in the
instruction manual , lets the relay close when
th e mic rophone or key is depressed . The
ALC input voltage from the amp needs to be
zero to ·3 VDC.

memory position . And when operating from
the memory position for the digital modes,
you would lock (electronically) the big knob
to insure you don't accidentally bump off fre
quency.

Other buttons and knobs on the fron t are
the RIT capabili ties; the -MF SEL- button to
select memo, band. or frequency options; the
little TX jewel LED that comes on for trans
mit: delta transmit; memory to permanent
VFO selection; memory right, split, and prier
ity-all the usual knobs on a HF transceiver.

If you p ress and ho ld th e function key
twice for longer than 2 seconds, ~SE· will ap
pear on the screen indicating you have set
the Alinco DX-70 into the set mode. This pro
cedure is similar to that of the Kenwood T8
50 in the 'rrenu" mode. The small multifunc
tion dial selects the many setup options.

The relatively large Alinco DX·70 inst ruc
tion manual also describes procedures re
garding simply resetting the mode settings,
resening all memory channels or VFOs, or
performing a major reset of everything as if
you had just purchased the equipment new
from the dealer.

"It has been many years since
I have seen the high-frequency

transceiver manufactured with VHF
and UHF bands included."
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Photo D. On the fea r of the DX-70 are two antenna jacks fa the left for 3-30 MHz, and to the
right for 50-54 MHz. It has the same power plug as all other brands of HF ham sets.

Fine Tuning

The front panel of the Alinco features a
main tuning dial along with a smaller tuning
dial. The smaller dial is rotated fo r both
memory channel select and megahertz or
ham band select. and 10 change frequencies
in specific kilohertz steps like 2.5 kHz, 1 kHz,
or 500 Hz. This suo-knee reminds me of me
' cuck-cnck-cuck" knob on the Kenwood TS
140. It's a handy feature . The main tuning
knob resolves frequency down to 100 Hz (.1
kHz) dial indication, in 25-Hz steps if you ev
er-so-carercuv tum the big knob.

The multifunction knob lets you quickly ro
tate through 100 memory channel locations
that hold a surprising amount 01memo-chan 
nel information: Receive frequen-
cy, mode, any spl it TX, filter, AGC
setting. AF-gain amps or aneoce
tors, noise blanker on or off. This
is a very smart memory that might
allow you independently to select
a CW frequency for fast AGC ,
narrow IiIter, no -noise b la nker,
an d R F pre -a mp. On an sse
channel , you could memorize slow AG C,
no ise blanker, -r u dB attenuator, and the
normal filter. I considered this versatile mem
ory capability as a definite plus for this very
compact rig.

Another nice feature is the higMow power
output button . Unlike a slide switch or no
power option at all, you can quickly reduce
power to local stations or reduce the current
consumption of the radio on a dying storage
battery.

A dial lock key prevents you from accceo
tally turning the big knob when tuning chan
nels in f ro m memory. As in Icom
transceivers, memory positions allow for in
stant aSY from the big knob. This allows you
to use the small memo knob to get you within
a pre-set spot on the dial, and then use the
big frequency knob. A quick nick of the small
knob instantly puts you back to that original

receive with the pre-amp clicked on than the
other two units, which were running with ex
ternal amplifiers. And since the other two
ran only 10 watts our. I didn't lind 10 watts
from this Alinco to be out of line . Mirage. now
sold by MFJ, offers a t o-wart in , 150·watt
output, 6 meter amp that I've seen selling IOf
under $350, so getting more power from the
Alinco package is not all that difficult .
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Get Loud!
You hear it all the time in ham

publications: oco't buy an HF am
plifier, just get a better antenna or
raise the one you have up higher.
It's basically good advice, but it
doesn't always wore, does it? De
pending on yo ur location , sur
rounding mountains, sunspot ac
tivity, QRM, QRN. and whatever,
you can lind yourself unable to be
heard , no mailer what you stick
up in the air, Or, you may not be
allowed to have a tower . , . or
you may no t be able to a lford
one. Whatever the reason , some
times increasing your output pow'
er is your only choice.

So, let's look at HF linear am
plifiers . How to buy one, how they
wo rk , how you use them, how
you don't use them, and how to
best make use of the hot, glowing
buggers.

Endu ring Technology

I usually stay away from this
subject , because I consider my
self a transistor guy. and the vast
majority of amps are tube-based.
But, having just bought an amp at
a local hamfest, I've had 10 take a
look at the whole topic.

Yes, there are some solid-s tate
HF linear amps, but they're quite
expensive and relatively uncom
mon. For the most part, amplifiers
haven't changed much in about
30 years! That isn't from lack of
interest on the part of the manu
facturer s : the re just i sn 't thai
much you can do to sUCh a sim
ple beast. Probably the biggest
innovation has been the no-tune
amp, but even that never really
ca ught on in a big way. I don 't
know why it ha s remain ed ob
scure, but intuition suggests that
such a design wo uld be signili
cantly less efficient than one with
a nice , high-Q, tunable tank cir
cui t. Another step forwa rd has
been the use 01 microprocessor
con trol. No w th ere 's an od d
match , huh? Microprocessors
and vacuum tubes. Actually, us
ing a micro to control and store
tuning settings is a good idea
which makes amplifier use much
more convenie nt and let s you
have the best of both wo rlds: a
high-Q tank and freedom fro m
the manual tune-up process. So

Your Tech Answer Man

far, though , such fanc y stuff is
limited to rather expensive , high
end gear.

Someth ing Old,
Something New

So, should you buy a new amp
or an Old one? At first thought, it
makes sense to buy an old one,
since the new ones aren't func
tionally much d ifferent, if at all ,
and they cost quite a bit. Lots of
people do buy ol d amps: I just
bought one myself! But , you can
get into trouble that way if you 're
not careful , because tubes are
ge tti ng expensive and hard to
find. And. various amplifiers reo
quire different tubes, the price of
which can range from $15 to
more than $800 each . Ouch!
Here are some possibilities you
may run into:

Sweep Tubes

Many smalle r amps o f
yesteryear used television sweep
tubes. For those too young to re
member them, swee p tubes were
the ones used to generate the
beam-sweeping currents for th e
yoke coifs around the neck of a
picture tube. A very common one
was the 6l Q6, whiCh also went
by the number 6JE6C and a few
others. This thing had nine pins
on the bottom and an anode cap
on top. It was never meant fo r AF
transmitting service , but it cou ld
do the job , provided yo u didn't
push it 100 hard; the plate would
glow red and melt down if you
tr ied 10 di ssipate lot s of power
through the tube. Still, YOU' ll find
6LQ6 tubes in plenty of old ampli
fiers, like the OenTron GLA· 1000
I just bought.

Using any amp requires carelul
attennon to avoiding too much
current through the tube, but with
sweep tubes you need to be ex
tra care ful. You have to tune up
quickly, and , when running lull
duty-cycle modes like SSTV and
RTTY, you have 10 back off the
power quite a bit, lest your tubes
be com e smold ering paper
weights. Still, for moderate power
output level s o f, say, 400-700
watts , sweep tube amps are a
decent. cheap alternative 10 high
er-priced units. The upside is that
neither th e amps nor the tubes
cost a great deal. I've seen small
amps like mine going lor $100
$200 at namre sts . Where else
can you get hundreds of watts for
!hat kind 01minimal outlay?

The other problem with this
kind 01 amp is that sweep tubes
weren't designed for linear ser
vice. They will amplify in a linear
manner, as w ill any tu be , but
even a little overdriving makes
!hem distort a great deal. So, pay
extra anen tion to your radio's oct
put level , and don' t push it too
hard.

You may also find older amps
with 572B and 811A tubes. The
811A was a real t ran sm itt in g
tube, but it's a very Old type and
not a tremendously powertul one,
so you should treat such amps
much like sweep tube amps.

The 3-500Z

This Eimac tube is perhaps me
most popular one used in more
modern amplifiers , and many
units in production loday use it.
Th ese t ubes cost about
$ tOO-$ 140 each . Th at may
sound high for a glass bottle, but
it really isn't , when you compare
its performance 10 other. more
expensive transmitting tubes . The
3-5OOZ is a good choice. Ir s a
fai rly large , powerful lube . You
can get full lega l output powe r
from one 3-5OOZ, but that's push
ing it, and I wouldn'l expect the
tube to last a long time under full 
load conditions. Irs better to get
an amp that uses two of th em .
That way, they'll be loaring along,
so they should last for years.

Full Metal-Ceramic Jacket

Metal-ceramic t ransm itt ing
tubes are used in very high-pow·
er commercial installations, and
some big ham amplifiers. I once
had a DenTron MLA-2500, and it
used two 8875 tubes, which were
small , metal-ceramic types. Wow,
did that thing put out! The tubes
were about 20 years old, but it
blasted the ether li ke gang
bu st e rs. Although those tu bes
could dissipate lots 01 plate cur
rent, they were fairly sensitive to
grid current, and you could ruin
them by overdriving them or
transmitting with the amplifier out
of tune, because that caused ex
cessive grid current. You sure
didn't want to do that. though, be
cause new 8875s cost over $400
eacnt Used MLA-2500s and simi
lar amps cost about 5500-$600
on the namtest market. It the amp
and the tubes are working prop
erly, they're worth it. I wish I still
had mine.

Similar meta l-ceramic tubes
you might run into would be
8877 , 8873 , 3CX-1000 and
4CX1 5OOA. They all cost a mint,
but they're real workhorses that
can last the lil e of the amplif ier,
and perhaps even the operator, il
properly cared for,

Pick One

II you're going to buy a new
amp, you ca n pretty much just
pick one from the ads and bUy it.
There's only a few HF ampli fier
manufacturers left, so the d10ice
should be easy. Just pick one you
like, with the most power you can
afford. Chances are, it'll use a 3
500 2 or two . Be p repared to
spend at least $1000, probably
more, II you want to bUy a used
unit, you have many more croc
es. because there were lots more
amp rnakers bad< when ham ra
dio gear was made mostly in this
country. Expect to pay from $150
to $600 or so, depending on the
age and power of the amp. For a
little sweep tube amp, I wouldn't
pay over $200, preferably around
$t 25 to $1 50. For one of the very
popular H ea thkit 5 8 -2 20s ,
around $350 to $500 seems to be
the going price. For the big guns,
it's $500 and up,

Some designs were prone to
parasitic oscillations, which can
blow tubes as well as scramble
up the spectrum fo r many miles
around, and there were aftermar
ket kits or factory mods available
to fix the problem. When examin
ing a potential purchase , it pays
to ask what's been done to it. As
with anything, of course, always
avoid a unit which appears slop
pily modified.

Amateur Beware!

If you buy a used amplifier, be
absolutely sure to see it putti ng
out something near its rated pow
er before you plunk your money
down . Thai is, of course, unless
the price is so low that you won't
mind buying new tubes. I didn't
listen to my own advice, and the
GLA-1000's seller smiled into my
lace as he lied and told me that
the tubes were brand new and
worked great. I got home and dis
covered the truth: the tubes had
no emission at all-they were
stone cold dead' Unlike with sot
id-state devices, tubes can have
varying degrees of functionality,
inc luding zero . In thi s case , it
wasn't the end of th e world ; I
found a set of good, used tubas
at the next ' l est for $15, again
taking a chance on the seller's
honesty. This time, I got lucky.
Had they been 8875s, though, I'd
have been in deep doo doo. Be
sure to keep the cost of a set of
tubes in mind when haggling over
a used amplifierl

Wow, this lopic is bigger than I
e xpec ted. Le t's con tinue next
time with a look at setting up and
using a l inea r am pli fie r. Until
then, 73 from KB1UM, iii
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Pholo A Component side vie..- 01 mocllfied lNB ronverter. Far lett-RF input
right---lF output with feedlhrough capacitor for DC power. Mixer ,ust right of center
looks like oval racerrack. diode oouom LO inputlell of racetrack.

.'•

quired frequency. By operating at
1/3 the frequency 0 1 518 MHz. a
simple tripler stage and buffer
amplifier would be all that is re
quired 10 be added to Ihe synthe
sizer-controlled CATV local oscil
lator. Again. I am using the inter
nal divide-by circuitry in the CATV
tuner 10 input a low- freq uency
signal to the familiar MotorOla
MC-145 106 synthesizer chip for

•'--- - -

\

column is the local oscillator. It
normally would operate on 1554
MHz, using a 137-MHz IF system
for weather data reception on
1691 MHz. We obtain 1554 MHz
by subtracting the IF from the AF
frequency to obtain 1554 MHz.

There are several methods
that could be used . One idea
would be to use a CATV tuner l0
cal osonator at 1/3 or 1/2 the re-

Photo B, Converted 3 .7 10 4.2 GHz TYRO lNA COffVef1er. Sharp comer above
SMA connec:tor is the resu" of a large waveguide ftange remcwed by bandsawing
off lf1e unnecessary metal part of the unit. left--5MA connector RF inpuf: right
N connector IF ourput,

usually they can be had lor about
five dollars.

The conversion of these units
is not too difficu lt Remove the
cover and add a two to five pF
chip capacitor to the input of the
amp where the previous waveg 
uide connection resided. To the
other end of this capacitor con 
nect an input RF connector, usu
ally a SMA or whatever your fa
vorite RF connector is. With an
Exactor.. knife , remove the fre
quency-de termining stubs , leav
ing the bias and main connecting
50-ohm stripline connecting all
amplifiers, If you have an l NB.
add capacrtance to the interstage
capacitors by doubling up cou
pling capacitors to lower the fre
quency response of the IF ampli
fier. See Figure 1 for more detail
covering these modifications.

The mi xe r I discussed last
month was the Mini Circuits SRA
11, which has good RF perter
mance to 2,000 MHz, The units
that I tested I modified by solder
ing SMA connectors to Ihe mixer
pins for quick adaptation to many
of the different circuits that I tried.
See Figure 2 for SRA-l l connec
tions , Other mixers could be
used; I used the SRA-l1 because
it was available in surplus on a
scrap PC board. Any other type
of mixer could be used, even a
home-brewed one similar to the
one that I described in this col 
umn several years ago.

The main thrust of this month's

VHF and Above Operation

C. L Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 921 19

1691 GOES Converter,
The Local Oscillator/Mixer

Well , last monm I described
the conversion of an lNA or an
lNB to cover uselul frequencies
lor 1691 in particular. This type of
design does not have to be Ire
quency specific, but the broa d
band nature of the conve rted
TVRO converter amplifier lends
itself to converters from 1,000
MHz to 3.5 GHz, Whatever your
trequency of interest , the princi
pal is the same. A good RF am
plifier is a mixer and a local oscil
lator to convert the high frequen
cy to a lower IF frequency for re
ception,

I have received several letters
wondering where to pick up LNA
amplifiers. I got mine for this test
project at a local hamfest swap
meet. Other locations that might
show promise is to look in your
local telephon e direc tor y for
satellite television installers. They
usually have some of the older
lNA ampl ifiers 01 the 50 to 100
degree noise temperature units
that have been replaced with low
er noise figure units, like 20 to 25
degrees. The newer un its are
much halter than the older units
and are sought alter by TVRO
users. The un it s that they re
placed are what we want and

Photo C. Bonom 01 PC /Xlard from RSGB Hal'ldt:looll frx crysral oscillator and har
monic muIt,p/ler to 500 MHz range , Note PC board inductor for crystal oscillaror.
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complete th e part of the pack
aged converter. See Figure 4 for
the package block diagram.

looking at !he TV tuner. it in it
self is a comple te IF converter tor
a set block of frequencies. CATV
type tuners are made to cover

Flt}Ure 3 Me· 145106 synfheSlIer schematic dcta.ls,

73 Amateur Radio tcaey - November, 1995 55

The Technica l B its and Pieces

O ur complete system wou ld
comprise a converted TVRO con
verter amplifier (LNA) for a home
bUilt mixer, a synthesizer control
ling a TV tuner local osci llator.
and an optional IF ampli fi er to

FIflUre I . ModtllCaflQflS to lNA and l NB amplifiers

circuitry coupled to the Motorola
MC-145106 synthesizer chip lor
the local oscillator, I believe . A
new idea for the mixer allows the
local oscillator to operate on one
hall the requ ired freque ncy. elimi
nating the multipli er stages previ
ously covered The best part of

I
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this type 01 circuit See Figure 3
for synthesizer circuitry. Multiplier
circuits can be found in many dif
ferent reference books, such as
the ARRL Handbook 's VHF and
UHF sections. Take a look at me
designs for the 1296-MHz con
verter and portions of the circuitry
can be adapted from them. Other
good sources are the RSGB (Ra
dio Society of Great Britain) VHF,
UHF handbook.

Of course, the local oscilla tor
can take the form of a s ing le
crystal starting out at a fraction 01
the required frequency and going
through several multipliers until
1554 MHz is obtained. Sort of like
a c rys tal-contro lled t ransmitte r
mul tiplie r to the operating fre
quency for CW operalion. This IQ.

cal oscillator operati on is qui te
identical.

The scheme that I would pre
Ier, given a larger budget, is to
use a fundamental frequency 
controlled local oscil lator that is
capabl e of operati ng on 1554
MHz directly, without multiplica
tio n. This type of oscillator is a
VCO (Variable Controlled Oscilla
tor). The reason that I did nor se
lect a VCO is that most amateurs
would have difficulty in obtaining
these devices. They are not com
monly available . I suspect this
project will be attempted by a
large number of experimente rs

dl ted t rt

opposed fa 1S54 MHr .

ao wan o name pa s easr-
er 10 obta in. The type and avail- the new mixer is thai it' s home r-------------------------------
ability of certa in dedicated corn - constructed. ..... '~

'JVe-ec v
ponents might hinder those try ing The home-b uilt mixer is the

to follow a cookbook adaptation key 10 the simplest converter, as <>c
of the local oscilla tor. Remember, the type of mixer I will describe
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0"-

j am trying to construct this con- does not require the local cscaa- ,. •
verier on a shoe-st rin g budget to ' mul tipl ie r p reviou sl y d is - • ~ vO>'$. ro •

cussed. This mixer design uses • ,-and still make a converter that ~~ .v" ... •• "' ..one half of the required local os- .r1ide •will perform well. • CATV jlJ_
l~.t ,

With preferences aside . wha t cnretor frequency allowing us to •• v~"'l•
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operation range, making it a s en- -' 1: •
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sonably good job? A synthesizer- pier system to construct by elimi· • .'.""~ "'"
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put of this divide-by chain
is exactly 7.8125 kHz. and
th e synthesizer is locked
up and happy.

Of course. when power
is applied , nothing Is fur
ther from the truth. Howev
er, when the crystal oscine
tor starts operating and the
7 .8xxx kHz main c rystal
referenc e is input to the
phase comparitor, the main
CATV oscillator is set to
some frequency and is be
ing divided down by, first ,
256 in the converter, and
389 in the synthesizer dlip.
At first, the frequency is
q uite In error and th e
phase comparitor outputs a
correction voltage to bring
the variable oscillator in
check. It continues to doso
either ra ising or lowering

me VOltage to make the two fre-
quencies the same. Hopefully,
within the voltage pull-in range 01
the phase comparitor.

I have included in previous ani
des on the 1296 MHz converter
how 10 lower the tuning vottaqe
sensitivity to enow direct coonec
tion to the MC- 145106. Also In-

/ "' II-~o IF Oul

Home bui lt mixer

VCO in the CATV tuner is operat
ing on 778 MHz, the fixed divlde
by internal to the CATV tuner is
256 making 3.0390625 MHz be
ing output to the Motorola synthe
sizer chip's divide-by circuitry. By
setting the MC-145106 oscillator
divide-by rate (can be set from 2
to 511 maximum) to 389, the out-

r--,.; m M",
112 required La

Synthesizer

l1<A

RF Amp

LO

TV Tunerveo

0 -

r,--j MC14S106
"",..
"'~

trol the variable oscillator and set
it (with the proper division rate
programmed in the synthesizer)
to the same frequency as the
crystal reference frequency.

In our ca se, the c rystal is 8
MHz exactly and is being divided
by 1024. the reference frequency
being 7.8125 kHz. Now when the

7.99
M",

Figure 4. Block Diagram 01 COIJV)Jete system connections fat 1691 MHz converter. Firers for iS0
lation and auf otfrequency imrrIunny not shown.

ranges of from 50 to over
500 MHz. As such , they
lend themselves readil y to
this type of project. In ad-
dition to the amp, mixer,
and bandpas s filters
(which we do not require),
the CATV tuners have a
local oscillator that is vari-
able by voltage control . It
also has a internal divide-
by frequency chip that or-
vides the high frequency
by a f i xed 25 6 d iv is ion
rate. This divider reduces
the LO high frequency to a
frequency wittMn the range
of the Motorola synthesiz
erchip.

The synthesize r chip
conta in s tw o different
c ounte r strings or pro 
grammable dividers. One
string is k)r the division of
the crystal-controlled reference
and the othe r is to set the re
quired division rate needed to
match the output of the LO when
it is phased locked to the crystal
reference frequency. Both these
outputs are conn ected internally
to a phase ccmoentor which pro
duces an output voltage to con-
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"Oh, I forgot to tell you-
we want to operate on 1554 MHz

and while I was working with perfect
numbers like 8 MHz and such,

I left out this detail. "

duded is an interface if you want
to increase the voltage luning
range from zero to five volts, to
zero to 20 vol ts by adding the
two-transistor circuit. Its a flavor
choice item on your part.

Oh, I lorgot to te ll you-we
want to operate on 1554 MHz
and while I was working with per
fect numbers li ke a MH z and
such, I left out this detail. Adjust
!he crystal lower in frequency by
about one kilohertz to permit • ~If

lO, or 777 MHz, to be real" 1.

Actual relerence lrequenc
quired is 7.802458226 kHz \
is obtained by dividing 777 . l

by 256 (CATV Tuner) and di J
ing the quot ient by 389 (p ro 
grammed in the MC 1451 06
chip). If you set !he 8-MHz crystal
to 7.98717224 MHz this will all
wo rk out. Actua lly th e a-MHz
crystal used as system clock is
set 1.3 kHz low in frequency by
padding a junk 8-MHz crystal. If
you want to be a purist, order a
Crystal lor the exact freq uency.

The frequency stability of the
system will be just as stable as
the 8-MHz crysta l is . If you
choose to use a higher stability
source, it will work as well. It can

be connected to pin 3 and ground
01 the MC- 145106 synthesizer
chip.

Mixer Construction

As I sa id, the mixer reautres
half LO frequency, making this
mixer a Iiule unusual but practi
cal , as it affords a s imple con
struction without adjustment. The
mixer first surfaced in simple con
verters lor the 2304 MHz amateur
band and some TV receiving ap
plications quite a lew years ago.
It was part of the collee-can-type

of conveners popular bad( then . I
have rotced reference to them in
Ham Radio Magazine In August
1978 and in the 4th edition of The
RSGB VHF/UHF Handbook. The
real source is a mystery to me.

The mixer is constructed on

.062 inch double-sided PC board
material with the rear of the board
serving ar grounded-foil ground
plane sur . The top surface is
where lht. ttem of the mixer is
etched or r t out with an Exac
to'" knife-dimensions are not
critical. The main stripline is 3116
inch wide and 3 1I2-inch long ,
broken in the middle for connec
tion to the two diodes. The local
oscillator con nection is made to
the grounded section of the trans
mission line at the diode connec
tion point. The oth er stripline is

open at ils end and the connec
lion is made to the diodes at that
point. The IF feed is taken 011 with
a small 5 turn RFC (5 turns #36
enameled wi re on a 1f4-walt,
100k resistor lorm) midpo int
along the side of the strip line.

The large pad that the other end
of the RFC artacres to form a ca
pacitance to ground , shorting out
at 1691 MHz , and is a higher
impedance at 137 MHz. See Rg
ure 5 for mixer construction de
tails.

Don't 10000et to have one end 01
the mixer stripline grounded at
one end with as short as possible
a piece of copper strap to ground.
II forms a shorted transmission
line to ground lor the local oscilla 
tor injection port. The other side
of the diodes are connected to
the IF output ports of the mixer.

A single·stage IF amplilier fin
ishes out the mixer circuitry. This
stage was ori ginally constructed
with a type MRF-901 as was the
original circuit where I gol some
of the ideas for this simple con
verter. Other NPN-type high Ire
quency transistors could be used
in this application ; it's not tussy. I
tried an Avamek AT-85067 NPN
type and it worked as well .

Well that's it for this month. As
always, I wi ll be glad to answer
amateur-related questions con
ce rning this and other projects.
Please send a SASE lor prompt
response. 73 ChUCk WB6IGP. III
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Amateur Radio Via Satellites

"The compleXity of a kit that could
be built, calibrated, and used by hams
with reasonably advanced kit-bUilding

experience was a key issue. "

Photo A. The DSp·93 modem k1I from TAPR includes all parts. dmJiI boards. ca·
ees. connectors. case. and instructiOns.

propnate software.
The project proceeded Irom

alpha- and beta -test units in
1993 and early 1994, to a lirst
production ru n in lat e 1994 . A
second production run came out
in mid -1 995. The kit is centered
around two l ou r-layer c i rcu it
boards with an interconnecting
bus structure.

The boards are mounted one
above the other with the DSP en
gine on the lower 01the two. This
board has a TMS320C25 OSP
Chip, 32k by 16 bits 01 program
and data memory. the clock cir
cuitry and system 110 using PALs
(programmable array logiC). The
upper board contains the radio
and computer interface circuitry.

Radio connections are lhrough
two mini-DIN connectors (cable
included). Computer access is
via a standard DB-9 serial con
nection at speeds up to 19.2
kbau d, and the TNC connection
is via a DB-25 connector. There
are two other connections to the

uter. re lat iv el y inexpensive
($430), and could be easily inter
laced to various input and output
dev i ces . such as rad io s and
packet TNCs (terminal node con
trollers).

Princ ipal design criteria had
been identilied in April 1993 at
the Dayton Ham Vention . The
DS P-93 unit beca me a stand 
alon e uni t to support dal a ,
audio , an d slow-scan video
modes when coupled with ap-

be built. calibrated , and used by
hams with reasonably advanced
kit -bUilding experience was a key
issue. After careful study, a sys
tem proposed by Bob Strickl in
N5BRG was chosen. It was mod-

Number 17 on your Feedbacll c..-cl

high· speed operation a t 9 .600
baud in addition to computerized
decoding 01 RTTY, CW, and even
APT weather satellite imagery.

The TAPR DSP-93

The Tucson Amateu r Packet
Radio Corporation (TAPR) and
the Radio Amateur Satellite Cor
poration (AMSAT) began a joint
project in 1988 to create a DSP
device for amateur rad io use .
The complexity 01 a kit that could

DOVE -OSCAR-17 se nds stan
dard 1,200 baud FM packet data,
These are jus t a few of the digi tal
modes our digital hamsats ca n
employ.

Keeping up with the advances
in dig ital communications v ia
satellite can become expensive.
Whenever a new mode is incor
porated into a satell ite desi gn,
the ground-based user needs a
new black box to keep up. But
there is an alternative. Instead 01
designing new hardware lor each
mode, a processing system can
be designed to handle many dif
ferent modes. just by ch anging
software. Today's DSP (digital
signal processing) circuits have
allowed many prospective digital
satelli te users an easier path to

HAMSATS

Digital data and communica
tions via satelli te have come a
long way since Ihe first OSCAR
(Orbiting Satellite Carrying Ama
teur Radio) was lau n ched in
196 1. OSC AR - 1 sen t · H I~ in
Morse Code. The speed of the
CW was calibrated to the satel
lite's temperature. It was digital ,
and it was real tel emetry, but
times have changed.

Toda y we have many ama 
teur-radio satelli tes for both ana
log and digital communications.
To keep up with the analog satel
li tes, an enthusiast uses many
modes that are commonly found
on the shortwave bands. Voice
operation with SSB or FM and
standard CW are the most com
mon. Typical VHF and UHF, mul
ti mode tran sce ivers are em
ployed without any modifications.

By comparison, digital satellite
co mmu nications have become
Quite complex . AMSAT·OSCAR
7 used RTTY over 20 years ago
for telemetry transmission . Today
AMSAT-OSCAR-13 uses a mix
of CWoRTTY, and aoc-bauo PSK
(phase-shi ll keyi ng ) for it s
telemetry downlink. while other
satellites like KITSAT-OSCAR-25
are orbi ting digital bulletin board
systems operating at 9.600 baud
utilizing a form ofAX.25 packet.
Other satellit es l ik e w e be r
OSCAR-18 se nd data and pic
tures at 1,200 -baud PSK, and

Andy MacAllister, WASZIB
14714 Knights Way Drive
Houston, TX 77083

. ... .. . . . .. . . . .~ .. ... .., ... ..,

••

~ - -, a;- DcO ,. _.
I ., ""' •, .. ....:... _.
" "'.., .
.. • ltI •

" .. - ..
It .. I'I'T> .'
" " ~" , II

1111'1l. I ~11 , \ ~ \ , .. ..

Reset

12 34 5 67Pwr

••••••••

m ~gp-93

PtIoIo B. 71Ie tront panel 01 one of the first DSp·9J modems, Newer units have a
bIac* front panel with whole leltenng
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Photo C The back panel of the DSP·9J is neat and wei/labeled. 71Ie interlace
port connector on this unit was replaced with a ribbon cable from the modem to
/he me
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Photo D. Looking inSide /he DSP-93 at the top dmJiI board toe me radio interlace
circUitry.

PhoIo E. lif/lng the fop board out of the case reveals /he asp EflglOe W1rt1 the
TMS320C25 a s p IC. memory system, and programmable array logic.

Photo F. A~-up of/he DSP engine circuit board. the heart 01 the DSP-93.

"How many modem boxes does
it take to work all the digital modes

in the sky? One. "

unit lor speaker output and pow
er input. Th e kit comes with a
wall translormer that provide s
nine volts AC at 1.5 amps. Exter
nal controls include power onIaH,
volume, a reset switch and an ar
ray of eight LEOs that are son
ware coofigurable 10 display sys
tem status and other functions.

Building the Kit

The DSP·93 is not a simple
k it . There are a few hundred
parts, and working with four-layer
circuit boards can be very messy
if the wrong components are in
stalled in a spot and must be re
moved and replaced. Building
time for most has been between
10 and 20 hours with another 4
to 8 to make cables and interface
to reooe and other gear. Very lit
tle wiring external to the ci rcu it
boards is required. Most of th e
connectors fo r the uni t are
mounted directly to the upper ra
dio/computer I/O board.

The assembly manual is 33
pages long. is very easy to fol
low, and spells out the proce
dures needed to successfully
complete the unit . Well-p laced
notes and warnings are common
throughout the text. There's even
a little dry humor at appropriate
points in the construction. Some
information about the ccnnec
nons to the TNC and radios as
sumes some prior knowledge ,
but is at least covered via the
schematics and documentation
files on the supplied diSks.

On the Air

Most of th ose buying an d
building the DSP-93 get it for
9,fiOO-baud FSK packet work, ei
ther te rre strial or via satellite .

The simplest way to get going for
this mode indudes con nections
10 one or two radios using a sin
gle radio port jack on the DSP·
93. Info rmat ion is prov ided on
how to connect to various radios
for the high -speed modem con
nection .

The connection to the TNC re
qu ires a modem disconn ect

header in te rface (typ ical o n
TAPA TNCs and clones) back to
the DSP·93 using f ive wi res .
Four-conductor shielded cable
works. A few lines are cut inside
the TNC to allow the use of the
external modem.

Unlike hardware external
modems, the DSP-93 must be
told how to operate via software
up load . T he k it includes two
disks with modem programs and
text files explaining system use
for va rious functions. To get on
the air with 9 ,6CX>-baud satellites,
a program called DSPlOAD is
used in conjunction with the pro
gram FSKP1.0 BJ to set the evs
lem for full-duplex . 9 .600 -baud
communications through rad io
port number one, This is done
via the serial port on the DSP-93.
The unit is then ready to operate
like any o ther 9,600-baud hard
ware modem hooked to a INC.

Software is currently available
th ro ugh TAPA for 9 ,600-baud
work via satell ite or terrestrial ,
and also for TPAS . Some other
modes inctude 1.200-baud AFSK
or PSK, aoo-oauc PSK, ATTY,

A MTO A, 300-baud FSK, APT
pictures via weather satelli te ,
noise filtering. CW filtering, oscil 
loscope and spectrum analyzer
emulation. and various diagnos
tic functions. For those with Inter
net connections , use FTP (Iile
transfer protoco l) and attach to
ftp.tapr.org to get software and
document files. You can also call

o r write to TAPR. The phone
number is (817) OOסס-383 from 9
am till noon and from 3 pm to 5
pm Central Time. The address is
8987-309 E. Tanque Verde Ad .
#337, Tucson, AZ 85749-9399.

The DSP·93 Future

New software is in devel op
ment all the time. The DSP·93 is
an open architecture , and it is

~•••••• t ••••• • •• ••••••••••••••••••••••••• •••••••••

hoped that as more amateurs get
their units, more software will be
developed and distributed. Some
ideas under study include SSTV,
speech synthesis , and new data
modutanon lormats.

The modular design of the unit
allows either of the main boards
to be replaced with future boards
designed for unique applications.
A faster radio/compuler interface
could be insta ll ed . o r as new
DSP chips become available , the
DSP e ng ine boar d couto be
swapped out. There is room in
the current box for a TNC inter
face board, thus making the m0

dem a complete unit with internal
TNC.

The DSP-93 system is not the
only DSP unit on the market. but
it is less expensive, aOO , lor the
experienced kit builder, a lot 01
fun to put togeth er and a ve ry
use ful tool when complete. How
many modem boxes does it take
to work all the d igital modes in
the sky? One. Iii
...•.....•~......•.•
•••••••••••••••••••••••
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"Keeping yourself up to date with
new equipment and the plethora

of electronic data that has become
available can sometimes
become overwhelming. "

Carole Perry WB2MGP
Media Menlors Inc.
P o. Box 131646
Steten Island NY 103 13-0006

New Resources

The transition Irom the relax
ing days of summer vacation to
the s truc tu red selling of the
c la ssroom is a rough one for
teacners as well as studerlts. Be
that as it may, it's l ime to get
back into gear with renewed en
ergy-mentall y and physically.
The start of a new school year is
a good lime to look over your re
source cen ter and classroom li
brary. Discard materials that are
outdated or irrelevant, for ir s the
appropriate time to add new re
sources to your collection.

As we've discussed in this col
umn before, ir s extremely impor
tan t tor instructors and teachers
to be interested. stimulated, and
involved in ord er to have the
class of adults or children think
tha i they are inte rest in g and
stimu lating teachers. Keeping
yourself up to date with new
equipment and the ple thora of
electronic oa ta that has become
avai lable can sometimes be
come overwhe lming. Do what
you can. But do some thing! If
you can add a dozen new re
sources to your repertoire, you're
doing tine.

The lo ll owing are materia ls
and resources that have recently
come to my attention and are
worth passing along to you as

suggestions. As you experiment
with new reference materials in
your ham radio classes, be sure
to drop me a line if you think they
are worthy of sharing with oth
ers.

1. You can simplify your search
for specific children 's books with
the 1995 edition of Children 's
Book.s of the Year:. Published by
the Child Study Children's Book
Committee, this annotated ust in
c ludes more than 600 t itles se
lected from more than 4,000 new
books for children , from infants

10 age 14 . Tit les are arranged
according to age and interest A
special new feature is an insert
that lists 20 books, old and new,
challenging gender stereotyping.
The list may be ordered by send
ing a check lor $6 to Children's
Book Committee, Bank Street
College, 61 0 W. 11 21h si., Depl.
lM, New York, NY 10025.

2. A book that can be adapted
for chi ldren or ad ults is What's
Inside? Spacecraft by Do rling
Kindersley, Inc. 1 use this book
with my radio classes to intro
duce the unit on "Space Travel
and Commun icat ions." II de-

scribes how a rocke t gets into
space, what it's like to travel in a
lunar module , and ho w astro
nauts manage to spend months
on a space station. The Russian
space station, Mir, is even de
scribed with diagrams.

3. NASA Teache r Resou rce
Centers in 11 locations around
Ihe coun l ry o ffe r educational
videotapes, slides, audiotapes,
publications , teaching gu ides,
and more. Call the NASA God
dard Space Flight Center Teach
er Resource l abor atory a t
(301)286-8570 to ask for the o
cation and phone number of the
center nearest you.

4. Tony l acy G4AUD has writ
ten a co mputer prog ram tha t
performs MOfse Code drills and

prepares sample VE type ex
ams. Ir s called "NuMorse." It is
w r itten to run under the Mi
crosoft Windows operating envi
ro nment (mos t o ther Morse
Code programs operate only in
DOS) . It is d istributed as snare
ware via the CompuSBrve onhne
serv ice . The program runs un
der Windows 3.1. It provides a
source of accurately generated
code that can be as slow as re
quired in the early stages, and
then grad ually increased . For
more information write to : A.
Lacy, 58 Bilbrook Road, cccsau.
Wolverhampton WV8 lEA, Unit-

ed Kingdom, or ca ll Donald Bell
KI 5YT at (8 17) 76 1-9207 , fax
(817) 761-9277 .

5. Joseph Carr K4IPV, a fellow
columnist in 73 Amateur Radio
Today, is always coming up with
creative materials to use in the
classroom. His "Crash Course in
Statistics," a multimedia course
on CD-ROM, is too advanced for
my kids in 6th-8th grade , but
gifted ma th students and those
in the upper grades will probably
enjoy and learn from the pro
gram_ Each subject is broken in
to easily understood units. You
learn at your own pace, repeat
ing sections and topics as often
as you wish. Voice narration, ani
mated qraprncs. interactive ex
amples, sound ettects. and video
cli ps make the subject come
alive in a way not possible with
books. System requirements are:
386 PC (o r h igh er), Window s
3.1, 4 MB RAM (8 MB suggest
ed) , 2 56 colo r mon itor, a-bi t
sound card, CD-ROM Drive, and
a Mo use , A 144-page stu dy
guide and desk reference sup
p lement the C D-ROM , Caro l
l ewis 0 1 HighText Pub licat ions
wro te the CD-ROM sonware.
and Joe wrote the book . Joe
Carr can be reached at (703 )
941-1230.

I wish all 01 you teachers and
instructors the very best of suc
cesses wi th you r c lasses this
year. Don 't be shy; share you r
suggestions and success and/or
failure stories with the rest of us.
Exchanging ex per iences and
techniques will add to your own
stimulation, which will then trans
late into be tter, more excit ing
lessons and presentations. Good
luck! iii

Photo B. Globes. maps, and atlases are some of the resources needed
in ham radio classrooms.
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Photo A. You should continue to update all resource materials in the
classroom.
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here's a note from John P. Cum
min, Sr., AD4S who says:

- I have a complete model 28
that used to belong to the local
weatherman , Johnny Beckmen
W4BTX. But no documentation.
Sure would like to get my hands
on a model 28 manual. I do have a
complete model 19 manual from
years ego. My brother, W5CE, and
I are wol1c::ing toward some kind of
a ham radio , computer museum,
and want to get as much 01 the old
stu ff working as possible. I have
an SHI demodulator that I plan to
use. Any help would be greatly ap
prectetec . . glad to pey
postage, etc. p.s. I have been sub
scribing to 73 since January 1961
and, until I had a water pipe break
in my basement, had every issue.
Certainly have enjoyed your col
umn through alt th o se ye ars.
Thanks for en the eflort.~

Contact him at SGRG82A O
proctigy.com H you can hetp out.
I'm sure that someone out there
has a manual mildewing in th e
basement.

As to your p.e., l or less than
$300, the complete series of 73,
as well as other ham mdio maga
zines, is available on microfiche
from Buctunaster. I have no idea if
they plan to issue the collection on
CD-ROM instead 01 fiche, but that
sure would be nice . You might
contact them , took on the Worfd
Wide We b at hltp :llww w.
buck .coml as mentioned last
month.

As I write this column, the east
coast ol ltle United States has had
a month of drought, and ltIe burtt
canes in the Atlantic passed the
hallway point in the alphabet This
monltl's Web site features all you
need to look at what's going on
with weemer, and weather related
information. Check out htlp:lluser.
itl. netl.equino)(/index2.html fo r
Sola r Information and World
Weather Index , invaluable to the
radio amateur.

In the beginning of this column,
I suggested that there ere some
things which may be, shudder,
more meaningful !han ham racic.
let me suggest something to you,
if you haven't thought of it already.
Every day, thousands 01 people's
lives are in jeoperdy, wailing for an
organ donallon . I'm not talking
about high-profite actors or ath·
retes . but ordinary mothers, te 
thers , and children; all races and
religions ; unified in their need. Be
an organ OOrlOf. Think of organ do
nation if you are faced with a trag·
ic loss In your lamity. Believe me,
you never know when it can hap
pen in your own horne . iii
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some old shield bra id from coax
around Interconnecting cables. If
that does not entirely remove the
Interference , try a ferrite bead or
toroid. Suspect cables. There may
already be one on your keyboard
and mon itor lea d: take a look.
Good l uck, and keep us posted
on your progress.

Bob KF8PH tells o f his put 
chase of a sound card with the
AMD DSP chip at Dayton this past
spring. He also acquired a Rad·
ware -raco on a PC card" which
he uses for receive from time 10
time. He is looking for an OS/2
driver for the card, but has found
the search fruitless to date. Any
one out there that can help, we
would be interested In hearing
about It.

White we're off the MS-D OS
track, I received a message from
Rejean Bisson , VE2BSE, who
says:

"t could use your help In getting
JNOS or KA9Q lor SCO UNIX
DDT 3.2.4. I operate th is at my
house, and I love It, but I have
Just a ve rsion of KA9Q , which
does not support TCP/IP on my
local network. I have TCPIlP and
NFS on my system, and I would
like to be able to do Telnet and
FTP locally.

"Presently, I use JNOS 1.10i in
DOS, and with this version all is
okay, but I would like to try fUMing
the UNIX version on my machine,
end closing down ltIe DOS servo
er"

While I have no ready source, I
am del ighted to open it up to the
reedership. Contact 0 internee
Rejean at rejean_bissonOinno.
org or ve2bseOnOary il you can
help.

Back to the BayCom systems,
Kelly Copley dropped me an in
quiry looking for companies which
produce the BayCom inte rface .
One 73 advertiser who has been
leaturing such a device is
TIgertronics, Inc. For about $50 ,
their BayPac moctem is a tad big
ger than a DB-25 connector, and
features ev9fYlhing needed to run
BayCom on your computer, with
no externa l pow er requ ired l
Contact them at 1.aoo-BBAYPAC,
or (503) 474-6700 for those who
cannot access US ton-t-ee lines.
See their ad in this month's 73

MagazinB.
Can it all be high·teCh? Nah,

Amateur Radio Teletype

Marc I. Leavey, M.D., WA3AJR
6JennyLane
Ba/timors MD212D8

Thanksl
November is the month of

Thanksgiving, and, every year at
this time, I am reminded about the
many things to be thankful for in
this world of ours. While It may not
be one of the biggest things, the
readership of this column contin
ues to deserve my pe rsonal
thanks. To wit, let's take a look at
what some of you have recently
sent my way.

James Thomas drops a note
from Taiwa n , where he is the
Sysop of the World Data Ex
change Information Service, nev
ing read about the XPCOM pro
gram. He says that he just got his
hands on an 1C.7100, Ie-R72, and
CT-17 interface controller from
ICOM, and can't find a program in
Taiwan or on the Internet that win
allow the ICOM CT·17 to control
his two ICOM radios via the com
puter. He Is looking for any leads
on where on the Internet such a
program could be loond.

Well, James, I searched the
literature, I have, as well as the
Internet, using various searc h
engines, and came up blank also.
Readers who think they could
help , can E-mail James at
rootOtwwde .com.tw being sure
to send me a copy of the infor
mation, as weU. let's see what the
RTTY Loopers out there can dol

A note from Michael CO lly
N9RIK stlikes a familiar chcH'd. He
asks for information as to how to
shielcl a PC in order to cut down
on interference to a two meter 13
die . He is trying to run the Bay
Com software, and appears to be
having some problems.

Michael, if you have an older
computer, one with a plastic case,
you may be in real trouble . Shield
ing tho se babies can give new
meaning to the term "exerctse in
frustra tion." On the other hand ,
most newer conpners are bu~ 1 in
side of shielded cases to comply
with FCC re gulations for home
electro nics (Class B devices) .
Therelore, most spurious emis
si on s are no t coming from the
computer, but from cables which
enter and exit the computer. Solu
tion? Shield, shield, shield. Use
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Bil/Brown WBBELK
do 73 Magazine
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Peterborough NH 03458

Atlanta Balloonatics
On August sm. a group called

the Atlanta Balloonatics launched
a high·altitude weather balloon
from Cross roads Elemen ta ry
School in Dallas , G eor gia . At
tached to the balloon were two
separate payl oad s con tai ning
ham radio experiments.

The ATV-Beacon Package

David Rice KD4SHH built the
ATV and 2m beacon secnon of
the first payload. The ATV section
con sisted of a P.C. Electron ics
KPAS·RC transmiller on 434 MHz
feed ing a quarter -wave coaxial
whi p antenna and a miniature bIw
camera pointed out the side of
the payload. The 2m transminer
was an Agrelo Engineering half
watt FM unit sending out a modu
lated CW telemetry sequence.

Wi ll Payne N4YWK built the
telemetry and 10 meier beacon
section out of a Basic Stamp
module and a 12-bit AID convert
er (for the pressure sensor al
timeter). The CW telemetry sent
back values representing both in
side and outside temperature as
we ll as altitude . The telem etry

Number 20 on your Feedback c.d

Ham Television

was carried on the 2m FM trans
mitter on 146.575 MHz, the 10m
CW transmitter (a keyed dock os
cilla tor module on 28.322 MHz)
as well as the ATV audio subcar
rie r. Two fiberglass fishing rods
(complete with flags attached to
the ends) were mounted horizon
tally to the styrofoam package to
support the 10 meter dipole and
to help keep the payload from
spinning wildly during the flight.

In addition to the telemetry the
Basic Stamp controlled a small
RIC servo thai period icall y low
ered a smaa mirror in front of the
TV camera to provide a view of
the ground below. The power
source consisted of a lithium-cell
pack.

The APRSlGPS Package

Ralph Fowler N4NEQ put to
gether a separate payload con
taining an APRSlGPS automatic
positioning system. This compact
system consisted of a Motorola
Basic encore GPS board, a Pac
Comm Pica Packet and a TEKK
rad io on 441.0 MHz running 2
watts of output power. This sys
tem was designed to take the
quessworx out of OFing a balloon
in flight since this payload would
constantly update its latitude, lon
gitude, and altitude. Since the Pi
co Packet formats the GPS string
into an APRS compatible format.

anyone on the ground running
APRS could follow the balloon
position as it tracked across the
APRS map. It was planned to re
lay the balloon's position to the
APRS network on 14 5.79 and
10.151 MHz, so that those out
side the local coverage area
could follow the night as well.

The Chase

Although del ayed by poor
weather at the launchsite earlier
in the morn ing . a break in the
clouds allowed a launch just after
t 1 am. Unfortunately, as the bal
loon was released . the swivel at
tachment to the last payload
broke leaving the APR S/GPS
payload on the ground as the
ATV sys tem headed skyward. It
was one of the fastest recoveries
of a balloon payload (and one of
the shortest flights!) . Had the
packet payload made it off the
ground , it would've set yet arom
er record. It turns out that while
inflating the balloon, the payload
had been sitting on an anthill. As
we inspected the grounded pay-

load, we discovered that dozens
01 -Ant rc neurs " had alm ost
hitched a ride to th e edge o f
space!

The ATV signal was somewhat
weak during the flight, but even
so was received as far away as
Huntsville , Alabama , by Gene
Marcus W3PM. The 2m signal
was heard in Huntsvill e by
KE4EER as well as throughout
the southeast and even attracted
the attention of a group near An
derson , South Caroli na. They
were concerned that someone in
Atlanta must've been running in
credible power (way over the le
gal limit) to be heard so far away
wi thout a band openin g. Th ey
were amazed when they discov
ered that the bone-crushing sig
nal was actually only around 1/2
walt (antenna height really makes
a difference!) and they're kx:Jking
forward 10 listening to more bal
loon flights.

Around eight tracking vehicles
se t out to follow the ba lloon's
progress as it headed up to
100,000 feet in alti tude . Without

Photo A. The AN and telemerry pa.yIoad indtJded a live camera and a servo-am
lrolled mirror to view bortI me ground and me horizon.
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Photo B. As David KE4VHA looks on, Raj)h N4NEQ makes fina l ad/tJslmenIS to
/he GPSlAPRS pa.yIoad prior 10 ilS aNempted lIftoff.



CIRCLE 268 ON READER SERVICE CARD

GET THE ATV BUG

(818) 447-4565 M-Th 8am.5:30pm pst Visa. MC, UPS COD

P.C. ELECTRONICS Tom (W60RG)
2522 Paxson Lane Arcadia CA 91007 Maryann (WB6YSS)

all pep
Transceiver
Only $499
Made in USA
Value + Quality
from 0'191' 30years
In ATV...W60RG

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

TC70·10 has adjustable RF out (1 to 10w p.e.p.) and
sync stretcher to property match RF Concepts 4·110 or Mi~

rage Dl010N-ATV amps for 100 Watts p.e.p. Specify
439.25, 434.0, 427.25 or 426.25 MHz, 2nd xtal add $20.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band 10 your TV ch3. 7.5x7.5x2.r aluminum box.

Transmitters sold onl)' to licensedamateurs, lor legal purposes,
verified In the latest Callbook or send copy of new license.
Hams, call 10' OU' complete 10 pg. ATV catalog
Eve hi ou need to' 400. 9000' 1200 MHz ATV.

." Female Voict' ,{ Sound Effects
,/ Programmoble Ccunesy Tones
,/ Programmable Codes and Timer!

I CAT-300 Repeater Controller I

Computer A utomation Technology In c.
4631 N. W. st» Awnue, Suite 142

Fan Lauderdale , Florida 33309
Phone: (305) 978-6/7/ ~ Fax: (407) 488-2894

/numt/: cIJI@inU (ramp. com

Wriu or Cali f or a brochure describing 1M CAT-300 Comrotter,
including sCMmatic, vola word list, and comrot funai ans.

CA T-300 Con/roller Board $199.00 Wired and Tested

Features Include:
,/ Voice Symhesiur
/ (412) Word Vocabu/Qry
,/ Twtlw VoleI!' Messages
,/ Two Voice Identifi ers
,/ CW Identifier
,/ Full Feature Autopotch
,/ User Speed Dials
,/ Emtrgency Spud Dials
,/Re.ult AurDpOtch
,/DIMF Key Pad Test
.I' DTMF Repealer Accru
,/DTMf' Repeater Muting
,/ (56) Control FUMtions
,/ Remote Control S....'ilchtl
,/Hardware Logic Inputs
/ D VR Comrotler Ready

Atttntion RqHalt r Ownen
Finally a 't~aru COIllrolltr with a T/ l'OiU symMsi:.tr and full
! ealUf? autopatch ifICudibly pnced at $199.00.

Display Your Ham License!
New! Callslgn License Plaque
• r_ ~I . i.,leyeol i. t' l'$fi.all wnllll
. ...._ ....~_h ...~
. ..... f« SMu. ... ; . 'SecU.J
• ..... "'" ifftIl ..-.. .ai, _
• Snilfwdi.. ' ..,w lho:! ...._.--@nl $19.95_n.SOO"' '' '''' _ '-,

Shac C8lior Wlit,TDd.Jy!
,~ 800513-7388

5 ' we.- SI, n:i!5,-o...."uT~
CIRCl...E 92 ON READER SERVICE CARl)

••

C111CU 107 0fIt READEA SEAVlCE CARD

HI·PERFORMANCE DIPOLES
,,, , ;;..., ?' •

___"e-_ .._.-.._ .. _ ._... _--_ .._y----_.__.-_ .__-_ ... .. "" ..c,,,, "'...-..' __. _U ..,. __"..
'""OoT • __ "_ . ..... _ on.-.... ... ".,...,_r __.•,.... ._ _._ r __, ..- .. .... .....-.. _. .. _ 71'.... 1_...... ._ _..-_ .._ 00- . _1._
"_1 • ,r_, __....

."' ..... ... . "'*'0 .. ,., _ _ " -

W9INN ANTENNAS
IElo.s: JIl3 Ill. _ If =... _ 7lII . , :I<Olt

CIRCLE 3lI ON READER SERVICE CARD

1113 Central, BilI'''IlI . toll Si lo:!!
406-252-9220 Fax: 406-252-9617

c.H '" omte torcurrenl ",..,

C. W. WOLFE COMMUNICATIONS

BUY · SELL · TRADE
All Brands of 2Way RadiOS

and EquipmentCHIPSWITCH
4773 Sonoma Hwy. Suite 132
Sanla Rosa, CA 95409-4269

CIRCLE 26S ON READER seRVtCE CARD

W_ _ <al l (n7)S31-e5 lf koo" F1lEF. "" , MM

GIVE YOUR

HR-2510 HR-2600
,/,. ,,"""f"""'.....1 ,I••

"BIG RIGS"

BAM M
COMMUNICATIONS

o
YAESU ~ ICOM

MFJ (j2X?@·am· ~ g
800-283-8696 504-277-6815

P.O. BOX 557 ARABI . LOUISIANA 70032
'--_---:1-· VISA == MON.-THUR. 9-6 CTZ

CIRCLE 259 ON READER SERVICE CARD

VHF REPEATER
Make high quality VHF repeaters from

Motorola MICOR mobiles.
• 4S Wan Mobile· DUO . ..$99
• Convenion Information_ $12

CALL FOR MORE INFORMATION
(lnfam,,' lon without ,..;110puri:MH $fO)

Versatel Communications
Orders 1-8G0-4S6-SS48 For mfo. 307·266·1700
P.O. Box 4012· Casper, Wyoming 82604
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"After a few minutes we topped
a small rise, and were thrilled to

hear the 2m beacon weakly
break the squelch. "

Photo C. Left to right: RoDert Kicker NSOBF and Ralph Fowler N4NEQ relrieve
the ATVpayfoad from /he uppermost branches of the falJen tree

the tre e and gently plucked the
payload out of the limbs, Amaz
ingly, after all of the abuse, the
payload was still transmitting a
perfec t p icture and the mirro r
mechanism still worked flawlessly!

We ended up sawing up the
tree and stacking the wood neady
IOf the Evers family. Everyone left
happy, we had the payload and
the Evers had a lot of new fire 
wood. We even ended up with 19
pounds 01 freshly picked oera thai
was handed to us as we depart
ed . You mee t the nicest folks
when you drop balloon payloads
on their property!

The Atlanta ATV WWW Page

For those of you who enjoy
surfing the World Wide Web on
the Internet , you can f ind out
about upooming flights sponsored
by the Atlanta a auocnatrcs as
well as page s 01 information
about APAS (maps 01the Atlanta
area are available for download
ing), the Big Shanty Repealer
Group, and the Atlanta Amateur
Television Network. Start out at
th e home page ad dre ss of
http://_w.mindspri ng.com/-rwf
10 begin your visit.

There are charts to decode the
balloon's CW telemetry informa
tion, co nstruction pro jects com
plete with sch ematics and dia
grams for ATV and links to other
ATV groups' home pages, Cur
rently, you can link directly to the
ATN (Amateur Televisi on Net
work-e-Soutnem Califo rnia) , the
East Tennessee ATV group, and
the Houston Amateur Television
Society. iii

Photo D, The Atlanta Balloona rics are thrilled 10 have finally recovered their pay .
load after an eliciting chase and retrieval.

near the payload. Finally, W ill
N4YWK climbed 20 leet up with a
cable and tied it to the tree. His
descent from the tree was less
than graceful, but he did manage
not to break anything!

Aller all else failed, the rifle was
put away and the chainsaw was
brought out . As M ike Ray
WA4YUR's truck winch pulled, the
tree smashed down with a great
snapping crash narrowly missing
the Iront 01 the truck. The chase
crew ran up to the termer top of

enough to finally see the ATV pic
ture. As we drove into the drive
way of the Evers larm, we had a
snow-Iree picture showing lots of
tree tops as the payload swung
around in the wind. Within a few
minutes , Mr. Evers ' form erl y
peaceful farm was inundated with
ros trunters carryi ng strange an
tennas as the chase teams con
verged on the payload's signals.
The Evers carried us acros s their
cow pasture with 4-wtleel motor
cycles and a goll cart wtlere we
discovered the payload hanging
abou t 100 fee t up in a Sweet
Gum tree; way too high to climb
salely.

Mr. Evers' so n tried to shoot
the payload down wilh a dozen
round s from his rille , but only
managed to shoot a few limbs off

equipment we had with us was a
z-erement quad to receive the
ATV picture . As the payload de
scended on parachute alter the
baltoon burst , we we re able to
track the location fairly well just
by twisting the quad back and

the GPS payload, we had to track
it the old-fashioned way with di
rect ional antennas and Doppler
systems. Many of the Chase team
had APAS/GPS systems in their
vehicle , which made the job of tri
angulating bearings for mission
control a breeze. tn the mobile
command center (KE4VHA's mo
tor home), Phil N4NBL and Tom
KE4WIO used the APAS pro 
g ram to automatically track the
positions and plot the bearings of
the APRS-equipped chase vehi
cles. Bearings from vehicles with
out packet could be manually en-
tered al mission control and plot- forth while Sticking it out of the
ted as well. sunroof 01 Melody's car. At one

Man y of the tracking vehicles point, it appeared to pass directly
were using a unique and very over the car, By taking note of the
sensitive Doppler tracking system updated loca tion from the track-
(called Directional Systems) de- ing net and a seat-of-the-pants
veloped by Jim Sorenson KA411A. guess. we zipped off to the north-
For more information about this east. After the payload landed, no
syste m send J im email to : one could hear any signals. After
KA411A@radio.Ofg. a few minutes we topped a small

I headed out wi th my friend nee. and were thrilled to hear the
Melody Johnson and stopped 00 2m b eacon weak ly break th e
a hill near the predicted landing squ elch . Mostly by foll ow ing
point. Unfortunately, the only OF Melody'S intuition. we gol close
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From RC.1000
Mic ro
Computer REPEATER
Conc epts CONTROLLER

• Aulopatch· Reverse Aulopalch
• User Programmable CW ID,

Conlrol & User Codes & Timeouls
Manual with schematics . 9O-Day Warranty

Wired &Tested wI manual .... $239.95

i~ Micro Comouter Conc epts
r M S N 88

p
49 Gum TreeAve.V- :-~:'I ew ort Richey, Fl34653

/~ 813-376-6575

MORSE CODE MUSIC!

SENSATIONAL NEW WA Y TO LEA RN
CODE-Do Aerobics, Sing, Jog. or Drive
whil e learning code! A fun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronizad
breakthrough! Great fun tape lor all licenses
and classrooms! Order:

"lHE RHYTHM OF THE CODE"
Version 2 cassette today!

5Mt(J $9.95 MId *'cI\Ida 12.00 SH 10:

KAWA RECORDS
P.O. Box 3190ST

Weymouth, MA 02188
0-* or more,- anler 0tfIt· Wt~ II CIldn .... 5days

YA IlIIi:IIlII$ adIl 5<r. salll lU

CIRCU: 2 00 READER SERVICE CARD

HULa IT-THEJIIOP£RATE ITI

- 1IA.\fBREW eo..tnts
• From Killl To RF Dtsip. - N~.. Prod.cts

• Free Classltied Ads To S.bscrlbtn
- Des~. Awards For Amaku Bldld~rs

SIS/yr. (Cau da, Ml'Xico) - S2 l lyr. Unlrl .)
PO Box 26008J-Lak~wood. 0080226
VISA-Me onl : 1-303-989-5642

ClRC~286 ON READER SERV1CE CARD
CIRClE 160 ON READER SERVICE CARD
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Next Day

CIRCLE 5 ON READER SCRVICE CARO

CIRCLE 114 ON REAOER SERVICE CARD

Mr. NiCd -E.H. Yosl & Co.
tn1-DPaM ewBd.. Mlddlelon.WI5 3 5 6 2

Plume1&011131-3443 / hi (liDI) 131-10U
DEALER INQUIRIES INVlTED

NYE ENGINEERING CO. INC.

• AMATEUR RADIO BA TTERY PACKS
• REPl.ACEMENT RECHARGEABLE INSERTS
• LAPTOP COMPUTER BATTERIES
• CAMCORDER BA TTERY PACKS
• CElLvtAR PHONE BATTERY PACKS
• SEALED /.£Ao.ACIO SATTERIES
• D.E.M. .. CUSTOM ASSEMBLY PACKS
• AUTHORIZED SANYO NiCd DISTRIBUTOR

4020 Gall ocean Olive s cee eeoe
n, LalJderdale. FL33308

_ ..U$A ~~ :s:
Phone: 30§.56l1..39!l7
F.., 305-537-3534

CIRCLE 2llO ON READER SERVICE CARD CIRCLE .. , ON REAOER SERVICE CARD
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CARR'S CORNER"'F.edbKkowd Table 1
Fe (Hz) C1().IF) C2{).IF) Rl R2 R3
100 0.1 01 47.711 536 477k
250 0.1 0.1 19« '" 191k
500 01 01 9 .5k 107 95.5k
1,000 0.Q1 0.01 47.7k 536 477k
5,000 0.001 0.001 95.4k 1.072 95'k
10 ,000 0.001 0,001 47.5k 5'" 475k

Joseph J. Carr K41PV
PoD. Box 1099
Falls Church VA 2204 1

Op-Amp Bandpass, Peak
ing, and Notch Filters

Traditional filter circ uits are
made 01 inductor (L) and capaci
tor (C) elements arrayed in pas
sive, frequency selective circui ts.
All such circuits have an insertion
loss (gain of -dB) associated with
them, and under the right circum
stances they doI"t lilter properly.
Indeed, there are load and input
impedance combina lions that
make a filter actually peak, rather
than attenuate, certain trequen
des in the stop band , Active fil
ters, on the other hand, are made
using an active element (such as
an operational ampli fier), so have
gain rather than loss. They are at
so a bit more predictable as to
pertormance because they do not
depend so heavily on having the
proper inpu t an d ou tput
impedances. tn thi s article , we
will take a look. at examples of ac
t ive bandpa ss , p eaking , and
notch nners.

Filter Characteristics

Three different forms of active
filter are discussed in this article.
so it's appropriate to take a look

at the frequency response char
acteristics of all th ree. The re
sponse for a bandpass filter with
a moderate bandwidth is shown
in Figure tA. The bandwidth of
the filter varies across its entire
passband , so for the purposes of
standardization the bandwidth is
measured at the point where the
response drops off -3 dB from the
peak response at the center fre
quency (F"')' or in the terms of
Fig ure 1A the frequency diffe r
ence f ...- FL •

A "figure of merit" for the filter
is termed .Q.~ which is the ratio of
center frequency to ·3 dB band
width . For example , if the center
frequency is 1,000 Hz , and th e
bandwidth is 250 Hz, then the a
is 1,000/250, or 4. The general
rule is that the higher the a, the
narrower the bandwidth.

A wi de r band wid th- th a t is ,
lower Q-bandpass filter frequen
cy response is shown in Figure
1B. In this case, the -3 dB points
are wider apart than in Figure lA.
A filter such as this might be used
in a transmitter modulator to limil
the audio bandwidth , or in a re
ceiver audio preampli fier to limi t
the bandwidth to that of the trans
mitted audio.

A special case of bandpass fil
ter is shown in Figure 1C. This

ci rcui t is called a p eak ing re o
sponse because it is very narrow,
and will accentuate frequencies
in th e immediate vicinity of Fc '

and attenuate all others. An ex
ample of an application fo r this
type of circuit is in Iow-cost CW
rece ive rs . The peak ing ci rcu it
center frequency (Fc ) can be po
sitioned over th e desired tone ,
causing it to be accentuated in
the receiver output and to attenu
ate intertering signals away from
the center frequency.

The inverse of the peaking re
sponse is th e band reject , o r
notch filter, response shown in
Figure 1D. This response is used
when one wants to eliminate a
given frequency. It is often used
in the same CW receivers as the
peaking ci rc uit, bu t is used to
notch out nearby interfering sig
nals. A low-cost home-brew re
ceiver can benefit quite a bit from
an audio section that combines
the peaking and notching filters_

An oth er apptication fo r the
notch filter is to eliminate 60-Hz
inte rference from scientific and
medical instruments , Rad iation
from power lines will get into the
input circuits of sensitive ins tru-

ments, causing problems. For ex
ample, your doctor's electrocar
diog raph (ECG) mach ine uses
electrodes attached to wires from
a m ulti -wire cable to measure
vol tage drops caused by the
beating of you r h eart , These
leads are typically unshielded at
the very ends , and thus are sus
ceptible to picking up 6O-Hz sig
nals f rom the power unes. As a
result , many ECG machines ei
th er use a filter all the time or
have a filter that can be switched
in to eliminate the interference
(the switched version is usually
preferred in diagnostic machines
because all filters distort the pre
cessed waveform at least a small
amount).

Multiple Feedback Path Band
pass Filter

Th e multipl e feedback path
(MFP) bandpass fitter is shown in
Figure 2. The equations for the
com pon ent valu es are also
shown in Rgure 2. and are valid
for 10 s a :5 20 and gains S 15.
The values o f the components
given are for a 2.2-kHz center fre
quency. a gain of 5 and a a of 15
(about 150 Hz), Other combina-
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above) as for the peaking circuit.
I've used this circuit at both 60

Hz and at about 800 Hz (for a
jew-cost CW receiver) , and found
it worked line. The capacitor (C1)
can be used to tune the notch fre
quency. In some cases, you may
want to use a t rim mer capacitor
lor C1 , in which case the frequen
cy will be tuned once and then
leh. This is the case for a 6O-Hz
filter. In other cases, C1 will be a
shah-operated variable capacitor
that can be tuned f rom the trent

Figure 5. 600 to 3,()()() H.. resistor tunable notch filler.
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FIgure 4 Notchfillu CI1t'Ult.
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tional amplifier (A1). The circuit of
amplifier A1 has an unusual con
figu ration: T he input signal is ap
plied 10 both the inverting (-) and
noninverting (+) inputs. The feed
back resistor (R3) is connected in
the usual manner from the output
of the operational amplifier to the
inverting input. The peaking cir
cuit, which in this case se ts the
notCh, is connected between the
noninverting input and g round.
The notch frequency is set by the
same eq uation (e quation 1
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fier and the inverting (-) input. A
frequency selective ac network
connects the output to the nonin
verting (+) input, providing some
positive feedback. The center fre
quency is:
F., _1I2xAl (C1C2P '" (1)

Whe re Fe is the cente r fre
quency in hertz (HZ), R1 is in
ohms, C1 and C2 are in farads.

Notch Filter

A notch filter rejects a narrow
band of frequencies around the
design center frequency. Figure 4
shows a type of notch Mer based
00 the peaking circuit of Figure 3
(A2), along with another opera-

Figure 3. Peaking filler CIf['U11.
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to ns can be calculated from the
equations , or taken from Table 1.

Alternative ly, there you can use
a fil ler calculator program such
as FilterMaker to find the values
for other center frequency, gain
and a ccmbmauoos (see end of
column).

Peaking Filter Circuit

The ci rcuit for a narrowband
peaking filter is shown in Figure
3. This circuit is basica lly a nonin
ve rt in g a mpli fie r with pos itiv e
feedback. The negative feedback
path is set to unity by a d irect
connection between the output
terminal of the operational empn-



Variable Slar Observers-Solar
Division (AAVSO-SD) 10 monitor
frequencies in the 17- to 3O-kHz
region (designed by Art Stokes
NaBN) . Since the n, I was con
tacted by the head of the organi
zation and informed that a gyra
tor version was now the preferred
circuit. The main problem with all
previous VLF receivers was that
the inductors have very large val
ues (",50-120 mH), and are thus
hard to find in variable fo rm s .
The gyrator receive r (also a
Stokes design) solves that
problem.

The RF portion of the VLF re
ceiver is shown in Fig ure 7 (a
p reci se rectifier/f ilter circui t is
needed following the output of
Agure 7 to generate the DC sig
nal monitored by SID-hunters) . To
tune the SID-hunting frequencies,
C2 is OJ)()1 ~F. The range of in
ductance simulated is 10.9 to
43.9 mHoIf C l is a O.OO2IlF unit,
then the tuning range is 17 to 34
kHz. Oth e r ranges can be ob 
tained with the same value of C1
(0.002 ""F) by using the compo
nenl values of Table 2.

The DC powe r distribution of
multistage, or mutli-op-amp, filter
circui ts needs to be well condi
tioned in order to prevent oscilla
tion either in one op-amp or, be
cause of poor power supply, de
cou pling between op-emps. Fig
ure a shows the proper way to
keep these problems under con
trol. The capacitors ma rked C"
are 0.1 IlF 10 1 IlF, and must be
mounted as dose to the body of
the protected operational amplifi
er as possible. A larger capacitor
[marked CB in Figure al, 100 IlF
to 500 IlF, is connected between
each p ow e r supp ly line and
ground , usually at the point o f
connection to the power supply.
Note that these capacitors are
polarity sensitive, and so must be
connected into the circuil properly
0( they may be damaged (large
value electrolytic capacitors can
blow up if connected into a circoit
backwardsl).

FlherMaker Software

T h e values for bandpass ,
peaking, and notch active filters
shown in this article, as well as
th e values fo r passive low-pass
and high-pass filters, can be cal
culated !rom a Windows program
called FilterMaker. This software
is available f rom the author fo r
$20 .00 at P.O . Box 1099, Fa lls
Chu rch , VA 22041 . System
req uire ments inc lud e a 1.44
megabyte f lopp y d riv e , and
Windows 3. 1 or higher. iii

years. This active circuit can be
used in place of an inductor. With
two operationa l amplif iers (two
sections of a dual or quad op
amp are preferred), the value 01
the inductance simulated by this
circuit is:

l .. RI R3 R5I(R2JC4) (2)
or,ln Itle case where R2 = R3,

L .. R1 R5 C4 (3)
In a p re vious a rtic le , I d i s

c ussed th e very low frequency
(VLF) receiver used by members
of the Ameriean Association of

C1 Value
250 pF
62 pF

notching out heterodynes In re 
ce iver outputs. Insert this filter
between the headphone output of
the receiver and a power amplifi.
e r stage.

Gyrator Bandpass Filters

The gyrator circuit (Figure 6)
has been around for a number of

Table 2
lnduct&loc:e Range
2.7- 10.9 mH
0.68-2.7 mH

FIgure 6. Basic gyrator simulated inductor CIrcU It.

Figure 7. UltrasomcNLF tuned amplifier using a gyrator-simulated inductance.

FIgure 8. Proper DC power supply fi ltuing fo r multistage or multi-op-amp circuits.
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_qRP

Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

Add 'Em On
With aa this talk about All cir

cuits, and other add ons for the
Small Wonder Labs rigs, I guess
it Is about time that I mention how
you can gel your own copy.

Currently, the Small Wonder
lab transceivers are made for
160, 80, 40 and 30 meters. So rry,
a 20 meier version is NOT avail
able. To get your own Small Won
der, just send a check or money
order to:

Small Wonder Labs
Dave Benson
80 E. Robbins Ave
Newington. CT 06111

The Small Wonder Lab rigs are
$50. The matching case Is $32.
The RII Is $7. The prices include
shipping on all items.

The Small Wonder Labs

Number 22 on~ F.-dback cwd

Low Power Operation

transceiver does not have an RIT.
But, you can either home-brew
something up or get one that will
work right oft of the get go. In
fact, order one from Dave when
you place your order.

The schematic shown is the
RIT from Dave. It's really simple
to build . Dave gave me permis
sion to reprint the schematic and
PC board lor his RIT.

Here's how this AIT works. Re
member, the Small Wonder Lab
transceiver's freq uency is con
trolled by a varactor diode.

Th e heart of the RIT is the
C04066 quad analog switch . This
t a-pln DIP package contains four
small S PST switch es . Each
switch is insulated 'rom its broth
ers and all four are "'turned 00· by
applying a VOltage to one 01 the
contrOl pins . A "high- applied on
any given control pin will cause
the switch to be on.

How it works is , if the A IT is
on, pin 13 is normaHy high, cos-

ing the swi tc h at pins 1 and 2,
thus connecti ng the A IT pot to
the transceiver's vartcep biasing
network. When the transmitter is
keyed , or the AtT is tum off man
ually. by switch 5 1, the RIT is re
moved !Tom the varicap network.
Swi tch section consisting of pins
10, 11, and 12 lorms a network
along with the 5.1k resistor to en
sure the transmitter is not affect
ed during ke y down. As long as
pin 12 and 13 are high, the RIT is
functional. Keying Ihe transmitter
pulls pin 13 to ground via diode
01. The 100k resistor pulls up
both pins to the Vee;.

As an afterthought, and I have
not tried this yet, you could sn itch
a slight amount 01 voltage Irom
pin 12 to drive a transistor switch.
This switch would then d rive an
LED to show if the RIT is active
or not. Use typical junk box parts
such as a 2N2222 or a 2N4401
transistor. Tap off 01 the unregu
lated sid e of the Ve e : the on
board regutator is only rated at
100 mAo

Since this is such a simple pro
ject, and there is a PC board
available, thai Is what J would use
to assemble the AIT circuil. But.
the re is nothing wrong with some

perfb oard a nd hard -wiring the
critte r, either.

I added a O.1-~F capacitor onto
pin 14 of the C04Q66 chip. This
capacito r w ill keep most of the
crud !Tom the IC. I guess a 22-IJF
ca pac ito r tacke d onto pin 14
would not be a bad idea, either.

There is room on the board for
a lew mounting holes. These are
not drilled. I chose not to drill the
holes for two reasons. First. I re
ally did not want to mess up the
case I had my 30-30 in . Second, I
co uld not l ind the drill. So in
keeping with classic home-brew
ing in mind , I used a patch of
double sided foam tape. Wo rks
great! The A IT went under the
main PC boa rd with the leads
runn ing out f rom the right-hand
side. This kept the lead leng ths
as short as possible on their way
to the tuning pot.

The AIT works surprisingly well
considering the simple nature 01
the circuit. If you ha ve one of the
original Dave Benson radios, the
AIT may decrease the available
tuning range. To compensate tor
this, you must remove C9 and re
place it with a value of 50 percent
larger. Some fine turJing tinkering
wiU no doubt be required.

_-.... Key
V' ::;l:~

47K

Tunc 7'.....~;
100K ==¥
Pot -f..-- A
RIT ~

5.1 K

Pictorial- com ponent side view

lOOK .01 51
"--....,

PC Layout-foil side
(actual size)

(New board)

n <

Vr Vr

" ~47K (E::lsting R1)
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6 PC Board5.1K .... ,I' r : lOOK3
.,0- ,

4ar taper 5
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Tx Key Ax Key

2 I 3 I
--- 'OaK

11 'I '- Vr
10 I

~.J.12 Key
C,j,. lOOK Open =
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Figure t. Circuit diagram of Dave Benson's RIT.
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Photo A Here is AH6CF's \I8l'SIon 01 DaIl8's transe8/v9r. No'e /he mutri-tum rMJ
for tuning.

Building a circuit requiring a
negative supply? Really want to
use an audio filter but the op
amps need a separate minus
supply? Well, start laying out the
ci rcuit board because Linea r
Technology has a new CMOS
voltage converter in a simple 8
pin dip IC. Ir s the LTC660.

This guy will source up to 100
rnA while boosting a power con
version efficiency ot 88% with a
1QO.mA load. Irs simple 10 use.
There's only two external capacr
tors needed. Mosl of the linear
Technology chips are in stock
tram Digj·Key electronics. Ask for
one of their catalogs.

GoodBooks

Since the days are growing
shorter, now is the time to get
that old HW-8 up and running. I
have a pile of the HW·8 Hand
books left. They contain modifica·
tions for the HW·8, HW-9, and a
few mods for the HW-7. They're
only $11 and that includes first
class postage.

If the bands are dead this com
ing winter, then how about cuning
up with a good book? You can
get a complete set of the ORPP
published by the NorCal QRP

club. This is great reading even if
you're like Scoll N8J$K who has
no Kiea what end of the soIdemg
iron gels hot.

Drop a ca rd (with postage,
please) to Dou g Hend ricks ,
KI6DS , 862 Frank Ave , Dos
Palos , CA 93620. Doug has put
together all the issues of ORPP
into one huge book. This book
will sure ly generate some all-

night building bingesl The price
is $15.

A gurtn g Your ~ar Needs

Most QRPers like to operate
their stattons on so lar power.
How many panels and how many
batteries will it lake? Instead 01
number crunching by hand, let
your Macintosh do the work for
you. I have cooed a HyperCard

stack that will calculate the num
ber of solar panels. the amount
of batteries required, and tell you
the minimum array-to-Ioad ratio .
Why, I even figured out how to
generate charts tor the various
reports. SunCsd Lite has an ax
tensive database of all current
and cut-ot-procccnon solar mod
ules. There's also a rather busy
database of lead-acid batteries
to choose from. There Is solar
isolation data for all states (some
are not active yet) as we ll. But,
best 01 all, it's freel SunCad Ute
requires Hyp erCard 2.2 and at
least fou r Megs o f RAM . If
you don't have HyperCard 2.2,
then ask for the stand-a lone ap
plication that does not require
HyperCard. Just send a Macin
tosh-formatted blank disk with re
tu rn postage to my address .
State if you want the stack or the
stand-atone version. I' ll send it
right out to you. SunGad Lite is
great fun for playing "what ifs· by
changing modules or modifying
your loads.

Next month, we'll look at some
simple circuits to improve your
low power equipment. In the
mean l ime, everyone have a
great Thanksgiving! ..

Visa, MC, UPS COD
Tom (W60RGI
Maryann (WB6YSS)

(818) 447·4565 M·Th 8am·5:30pm

P.C. ELECTRONICS
2522 Paxson ln, Arcadia CA 91007

TVC·4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individ ua ls a re retransmitting
Space Shuttle Video & Aud io from their TVRO 's tuned 10
Spacenet 2 1ransponder 9 or weather radar during si gnifi
CM1storms, as well as home camcorder v ideo. If it's being
done in your area on 420 - check page 538 in the 95-96
ARRL R epeater Directory or call us, ATV repeaters are
spring ing up allover - all you need is one of the TVC4G
ATV 420-450 MHz dow nconvete rs , add any TV set 10 ch 2,
3 or 4 and a 70 CM antenna (you can use your 435 Oscar
antenn a) . We a lso have ATV dow nconverters , anten nas,
transm itters and amplifiers fo r the 400. 900 and 1200 MHz
bands. In tact 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 campletel0 page ATV catalogue.

POWER AMPS
& PREAMPS

CIRCLE 33ll ON READER SERVICE CARD

Special Power Amplifiers for "Rabbit" Linear

ATV Transmitters - Transceivers 
Down Converters 70 CM Up

HTSSystems - "900 Mhz" 10-15 W. Output
FM

Bricks on Boards 2 Mtrs. through 1.2Ghz
O thers products inc. ATV samplers

Write or call for catalog

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00

PlftIII!If2tI
210 Utica Street Tonawanda, NY l-U50 (71 6) 692-5451
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Dave Miller NZ9E
7462 Lawler Avenue
Nile. IL 60714-3 108

What 00 You Want?
In last month 's issue we inau

gurated a new column, ' Ham To
Ham." In HTH we're looking for
interesting ham-radio-related tips,
techniques. equipment modifica
tions. workshop shortcuts. just
about anything that would be in
teresting info rmation to pass on
to others , young and old alike .
We very much need your input to
keep the column vibrant, so jot
down your ideas or discoveries
an d send th em to m e a t the
adress above. 73 Magazine will
somehow eke out $10 l or each
idea that's published in this col 
umn, plus you'll be helping count
less other hams worldwide who
can benefi t from your experi 
ences . Every legitimate idea will
be promptly acknowledged, and
the author will be notified if the tip
will in fact be used in an upcom
ing column. We' re looking for
original ideas and suggestions ,
O41es that haven't been published
belo re , which have been suc 
cessfully used and can be dupli
cated by our readers in their own
station setups.

We also invite any comments
on the column as well as sugges
tions on its direction and content.
Whal lormat would be most valu
able 10 you, the reader? Do you
want strictly technical tips or a
combination 01 both technical and
operating ideas? Is the conversa
ti on al sty le most nerptut, or
should each tip be simply edited
and listed individually? Th is is
your column, so be sure to lei me
know how you would like to see it
co nducted, Your co mments will
be ext remely hetpful in making
the guidelines lor this new medi
um 01 information exchange with
in 73's pages-let's keep it "Ham
to Ham."

Too Much Trust?

We all tend to trust new parts a
bit too much, I know I'm guilty of
the same naivete at times. When
I set out to build or repair some
item of ham gear, I inevitably as
sume that the new parts that I'm
using are good. The vast majority
of the time, that works just fine .
Besides, what else can you do?

A friend of mine works for a
manufacturer 01electronic control

Your Input Welcome Here

panels, and they use lots of off
the-shelf electronic parts. He has
co me across d iodes wi th the
cathode band imprinted on the
wrong end (the anode end), re
sistors whose color codes are
mismarked and capacito rs that
are either misidentified, are open,
or even shorted. Just about every
electronic part problem possible
is experienced by any large man
ufacturing lirm dea ling in elec
tronic circuit construction.

These abnormalities hap pen
fa irly o fte n when deali ng with
thousands of parts in the "real
wortd" of electronic manufactur
ing. The point of all of this is that
it pays to check the parts you'll
be using in your next electronic
project. It's so much ea sie r to
check a part before soldering it in
place and it's so much wiser to
eliminate any problems before
applying power to the circuit, pos
sib ly damaging perfectl y good
parts .

The Case of The Non-tnsulating
Adhesives

Here's a real ly sneaky li ttl e
gremlin that can creep into your
elect ronic circu it boards com
pl etely unnoticed ! On seve ral
troubleshooting expeditions I've
encountered the adhesive used
in some equipment to hold parts
down on the foil side of the PC
board becoming semi-conductive!

It's so me thing that you
wouldn't normally expect to hap
pen, but it appears that some of
these adhesive compounds tend
to dry out over time. The condi
tion can often be accelerated by
the wide temperature variations
that are encountered in mobile in
stallations, but it can also occur in
home-based equipment as well.
As the adhesive dries out, it can
become nycrcscopic. picking up
moisture from the air, which can
then result in the adhesive com
pound itself becoming partially
conductive. When bridg ed across
the co nductive pads on the foil
side of a printed circuit board, this
semi-conductive substance can
wreak havoc on high-impedance
circuits with which it co mes in
contact . PLL feed back loops ,
hig h-impedance osc illato rs and
high- vo ltage circ ui ts a re just a
couple of examples 01 circui try
that ca n be profou ndly affected
by semi-conductive ad hesive
compounds.

I've also seen a few of these
adh esives appa rently ch ange
mol ecularly, eat ing through the
colored protective board coating
and then becoming semi-conduc
tive so that they result in high- to
meecm-imoeoence short circuits .
This can occur even if the adhe
sive is seemingly on top of the
board's insulating coating. If the
adhesive mixture is slightly acidic
and left unaddressed , i t can
eventually even etch through the
copper traces themselves.

When such insulating property
changes are even suspected in a
piece of malfunct ioning equip
ment, remove all of the old adhe
sive compound from the foil side
of th e board as compl etely as
possible . and then clean up the
surrounding area of the board as
best you can befor e proceding
with any other troubleshooting ,
being careful not to damage the
board any fu rther than it may
have already been. If you choose
to apply another type of adhesive
on the fail side of the board, be
sure to pick one that you know
will not wind up presenting you
with the same or similar problem
down the road.

Check for Loose Screws

Over years of troubleshooting
odd problems in ham-band equip
ment from various manufacturers,
I'm still ama zed at how man y
problems can often be solved by
simply checking the tightness of
the little Phillips-head screws that
hold down the various individual
boards in th ese rad ios. Th e
equipment manufacturers will of
ten use the mounting screws as
pressure ground connections at
the edges-or even sometimes in
the mtcdre-cot a circuit board, If
the board happen s to have RF
c i rc uit ry on it th at requi res a
Short, direct chassis ground con
nect ion , the loss o f even one
screw-hole pressure ground point
can ca use some very strange
oiten Intermitte nt-problems to
develop, Problems that defy most
of the normal troubleshooting
techniques.

I've sometimes failed to creek
this point myself, or a board may
be hidden som ewh er e ou t o f
sight beh ind a wiring harness,
and I' ve ended up spend ing
many wasted hours of t racing
down dead-ends, when all that I
really needed to do was to make
sure that those little mounting
screws were snug.

Since quite often soldering flux
from the factory weve-sooennc
mach ine will be deposited over
th e grou nding pads on the foi l
side of these boards , there can

often be times when it pays big
di viden ds just to loosen the
sc rews sli ghtly, then retighten
them, hopefully breaking any in
sulating barrier. It may not even
be a total insulating barrier, just a
high-resistance ground connec
tion, but where RF is concerned,
even a higher than normal resis
tance ground will often cause un
predictable and frustrating prob
lems.

At times, I've had to actually
ctean the grounding pads with a
flux remover to restore p roper
pressure ground connection on
some PC boards. Acetone and
lacquer thinner will also wane:, but
be sure to observe the exposure
precautions on the labels , Th e
use of toothed lockwashers under
the mounting screws in critical ar
eas is also sometimes advisable,
just make sure that you don't lose
any of the loc kwashers 'some
where in the works" when remov
ing the sc rews at a rater date .
You can indicate which screws
have Iockwashers under them by
a small "star" drawn next to the
screw with a permanent , sharp,
ten-marker pen.

So next time you experience
some ine xp licable problem in
your raeo. try the screw-tighten
ing routine f i rst. Good sol id
board-qrouods are especially im
portant in ham mobile equipment
to protect against intemal ground
ing problems due to both vibra
tion and to the drastically chang
ing temperature and humid ity
conditions often found inside of
the mobile environment.

That's a ll for this month , but
we'll be back next lime with more
tips, techniques, and suggestions
in Ham To Ham. Don 't forget to
send in your ideas to the address
shown above and we'll publ ish
half-a-dozen or so of the better
ones in this column each month,
plus send you ten of Uncle Sam's
greenback s for you r lime and
trouble!

73 de Dave NZ9E

Note: The ideas and sugges
tions co ntributed to th is column
by its readers have not necessar
ily been tested by the column's
moderator nor by the staff of 73
Magazine, and thus no guarantee
01operational success is implied.
Always use your own best jOOg8
ment before modifying any elec
t ron ic i tem from th e origi nal
equipment manufacturer's speci
fications. No responsibility is im
pl ied by the moderator or 73
Magazine for any equ ipment
damage or malfunction resulting
from information supplied in this
column. Ii
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NEVER SAY DIE
COntinued from page4

Don't forget what happened 10
the Branch Davidians when they
came up against the Fads. Or
Wilhelm Reich. who was thrown
in prison by the FDA, where he
mysteriously died. Or putt ing
Royal Rite in prison fo r curing
cancer, and de stroying all o f his
amazing microscopes.

We have the makings of a pret
ty good country. but mass apathy
and ignorance are allowing
Congress and the Feds to make
a real mess of things. There are
plenty of books exposing what
the IRS, FDA, EO, FBI, CIA, and
othe r government agencies have
been doing. We're just seeing the
lips of the icebergs in the evening
news.

Now let's SS$ what you can do
in designing a Simple blood purifi
er Circui t.

AI05-Schmades

For most hams AIDS is either
a very remote or a non-worry. Our
homosexual brethre n and s is
teren probably are more interest
ed . I'm concerned because I hate
to see people dying unnecessari
ly early, even though it helps save
our so-called Social Security sys
tem from an early collapse . That's
why I've been writing about other
he allh demoter s suc h as fat,
cigarettes, booze, and other such
ssow poisons.

Yes , I've be en reading again.
There 's another b ook b y Dr.
William Douglass (Second Opin
ion Newsletter). This is on AIDS
and he confirms some ridiculous
rumors I've heard , but dismissed
as the usual pa ranoia from Chick
en U ttles .

Douglass points out that AIDS
started simultaneously in several
African states, Haiti, and Brazil.
Now, by a very curious coinci
dence , th es e a re the sa me
plac es where the World Health
Organization (W HO) launched
s mallpox v accine campai gn s .
Further, Douglass shows that the
virus could not have come from
animals (or a monkey), but had to
have been designed and engi
neered for humans. In the 1972
Fed eratio n Proceedings , WHO
suggested that a neat way to test
immunity-suppres sion systems
would be to introduce them via a
vaccination program. Doug lass
sa ys the ep idemic d idn 't come
from a monkey, it came from the
labs at Fort Detrick, Maryland.

If AI DS had s ta rted , a s
claimed, from one monkey bite,
the most cases that could be ex
pected to have developed Iro m
that would be about 8 .000, and

not millions of infected people.
Well , this ce rtainly is one way to
clea r out a lot of Africans. An d
ho mo se x ual s . if tha t was the
plan.

In New York. the head of the
city blood bank set up a hepatitis
vaccine study which curiously tar
geted males between 20 and 40
who we re not monogamous. It
now appears that 100% of those
participating were infected wi th
the AIDS virus. But heck, you can
read the report for you rself: Sec
ond Opinion, 800-728-2288, $9 .

In the meanwhile I've read sev
eral books by doctors claiming to
cure AIDS using UV l ight, oxy
gen. herbs, and so on, and I have
yet to hear from or about an yone
wh o has failed to recover after
using the simple and inexpensive
blood purifier.

Slow Poison

There's a gro wing backlash
against politically correct writing.
Calling prisons -conecnonar insti
tu tions" is stupid. Prisons don't
correct. They aren't designed or
organized to correct. They're for
punishment Ditto our so-called
Defense Department. It used to
be the War Department, but that
was back when menta l hospitals
were called insane asylums.

Wh ich b ri ng s me to hea lth
ca re. Har-de-har. Few (if any)
people will spen d ten cents or
spend a minute to be healthy. so
there's tittle money in it. But when
people get se riously sick, they 'll
spend everyth ing they've got o r
can borrow to get over being sick.
So, that's where the money is.
Big money.

Our "neattn care " industry is
run by coerces whO naven'r a clue
a bout how to stay hea lthy.
Th ey're trained to look at symp
to ms , diag nose . a nd then use
chemica ls or kn ives to alleviate
the symptoms, not the causes.
Our medical schools don 't teach
health or sickness avoidance, ex
cept the use of vaccines.

One result of all this, plus the
normal ' rm going to live forever"
alt it ude , which is part ic ularly
st ro ng with teen age rs , b u t
doesn't fade away much with age
... at least unt il a big en ough
sickness arrives to force a recon
side ration 01mortality ... is our
abili ty to live comfortably while
dosing ourselves with a whole
ra nge of slow persons . like
what? Cigarelles, alcohol, pollut
ed air, chlorine and fluorine in ou r
water, magnetic radiat ion, nega
tive dispositions, dental amalgam
fillings, root canals , aspartame in
our drinks, ' recreenonat drugs.
uppers , downers , Prczac . a
Whop per & fr ie s . even suga r

... stuff like thaI. They're all
slow poisons.

No , the magnetic field (EMF)
radiation you get sitting next to
your final amplifi er isn't going to
kill you soon. Neither is smoking
one pack of cigarettes or snorting
one line of cohoOne can of Diet
Coke is unlikely to kill you. Nor
one Big Mac.

Ye s , I'm a iming right at the
heart of American culture. World
culture , reatl y. Well, how many
people in their 50s do you know
who are in robust health and look
20 years younger? A nd ho w
many have heart d iseas e . a r
thri t is , bad backs , cancer,
Alzheimer's , ulcers , Parkinson's,
a g reat big fat consti pa ted gu t
hanging out ov er thei r belt , em
physema , or are grossly over
weight, and so on? The evidence
is overwhelming that these, and
virtually every o ther sickness ,
comes from our SlOwly poisoning
ourselves .

Yes, I know abo ut germs. You
want to know more about germs?
Well , do some reading. Find ou t
w hat Ro ya l Ril e (The Cancer
Cure That Worked. Barry Lynes,
1987, 168p, 516, ISBN ().9 19951·
30·9 , Marcus Books, Box 327 .
Queensville . Ontario, Can. LOG
1RO, 4 16-478·2 20 1) , G aston
Naessens (see later), Antoine
Becnamp (Pas teur Ex posed,
Ethel Hume, 1923- 1989 , 260p ,
522, Bookreat. 8 Millar St.. Den
mark, WA 6333, Australia), dis
covered about the m . In the
meanwhile , consider that even in
the worst of epidemics, there are
som e peopie who don't get sick.
It has to do with our immune sys
tems.

The end result of our slowly
poisoning ourselves is that when
I go to a reunion of my oid WWtI
submarine crew, more than half
have already died , and the rest
don 't look all that gocx:l . I did see
a few healthy-l ook ing old timers
at Dayto n, bu t not many. More
o bvious were the 11-mo nth s
pregnant old men. What ever
happened to that old-fashioned
concept of an ounce of preven
tion?

If you're in your 30s, are you
aiming at death in 20, 30 , 40, or
70 years? Choose your poisons.
There are little groups of people
here and there around the world
who are living healthily into their
100s . Yes , 01 course scientists
have d isco ve red thei r - secret,"
but I' ll bet yo u'v e n ev er rea d
abou t these discoveries.

If you can stop from slowly poi
soning yoursell. you'll have a bet
ter chance at inflicting your crazy
id eas on your great qranochu
dren. Your immune system starts

out strong , but it eventually gets
poisoned so badly that you are
wide open to any bug that comes
along, or it can trigger a genetic
wea kness . Your c alc ium-phos
phorous ratio may swing one way
or the other, depositing ca lcium
where it hurts , or leaching it out
of your bones.

tn The Beginning

The human body, despite what
you may believe from the Bible,
has slowly developed over mil 
lions of years. It was developed
to work in conj unction with the
environment. I hOpe that makes
sense. Now, think about what the
environment was a hundred eou
sand, a million , five million years
ago. Man ate food , drank water,
and was exposed to sunlight. un
til just a few thousand years ago
man ate raw rood. like all o ther
animals. A French doctor got the
totally crazy idea that maybe eat
ing co o ked food was c au sing
some of our health problems. Af
ter all, it takes more than a few
thousand years for ou r bodies to
adapt to a major change in food
like that

So he firs t tested this outra
geous theory on animals. What
do you know, those led raw food
we re healthy, Those fed cooked
food got human ai lments. Not be
ing overly d umb , he then tried
this radical approach to health on
some dying pati ents. He got them
to slop eating Frendl cuisine and
eat only raw food , Meal. f ish,
veggies, fru its, nuts. You got i t,
even those patients who were
next to deeth's door started get 
ting better. Cancer, AIDS, acn e,
tennis elbow, and so on . When I
read a bo ut that it was almo st
enough to ma ke me think. But
let's not let this startling informa
bon get out. We don't want to de
stroy the great American food in
du stry, right?

What would happen if every
one sta rte d ea t ing ra w fo od ?
General Mills would be demoted
to Private. Battle Creek would be
demoted to Skirmish Brook.. We
could probably dose down 900/0
of our hospitals and senior rest
homes, move the retirement age
up to 92 , and so on. It'll neve r
happe n. We se e ever more kids
starting to smoke, build ing a life·
time addiction to a deadly poison.
Ditto beer. No, until the accumu
lated poisons of decades knocks
people down , they'll live for today
and ignore the future.

ThaI's the way my father lived ,
smoking Camels tor years. But
he spent the last 20 years of his
lile (after he'd stopped smoking)
suffering from emphysema. The
last couple 01 years he had less
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IT MA Y BE YOUR HOBBY,
BUT IT'S OUR BUSINESSI
• WT 51 -------------- $1 ,050
• LM 354HD -------- $1,900
• LM470 ------------- $3,658

Designed to uac 1991 - 70mph

secrets of the Soil by Chris Bird
(1989, 444p, ISBN 0-06-091968
X, Harper & Row, $15). this book
covers so many thing s I c ould
write a 16-page booklet just dis
cussing the many topics. Uke us
ing music to make plants grow,
the destructive use of pesticides
and chemicals on our fa rms and
how to avoid insect destruction to
organic farms. The magic of mag
netized water. II's a thick book
and it'l l have you wearing out
you r highlighter. That's probably a
better use of $15 than a SUbscrip
tion to Radio Fun, but ba rely.

Then there's Young Again. by
John Thomas, (1994 , 384P. ISBN
1-884757-75-8 , Plexus Pres s,
Box 827, Kelso WA 98626-()()72,
206-423-3168, $20). The subtitle
is, -A personal guide to ageless
living----How to reverse the aging
process." Sounds good, eh? Wen.
it sounds good when you look
around and half of you r peers are
Silent Keys and the rest are dod
dering on their last legs. About
the only place I fee l young these
days is when I give a ta lk to a
ham c lub and f i nd I ' m th e
youngest one there.

If you want to find o ut mo re
about germs and how a Canadi
an doctor discovered how to beat
the auto-immune system, making
it so you'll eventually be abl e to
avoid organ rejection after you've
poisoned an organ to dea th and
ha ve to replace it with a borrowed
one. you want to get a copy 01
The PersecutiOn and Trial of Gas
ton Naessens by Chris Bi rd ,
(1991, 320p, ISBN 0-9158 11-30
8 , H.J . Krame r, Bo x 10 82 ,
Tiburon C A 94920, 4 15- 435
5367. $13). You' ll also read the
extent to wh ich the Canadian
medica l system and the govern
ment went to stop Naessens from
curing cancers.

The "heatm" business is just
that. a business . It's all about
money. When I approach AIDS
workers with the news that I have
a Simple , inexpensi v e way to
tackle A IDS they get all upset.
AIDS is incurable, they shriek at
me. Well . there a re mill ions 01
dollars flowing through the medi
ca l system dependent on j ust
that. And what would happen to
the National Cancer Insti tute if It
were known thai there are some
s imp le , i ne xpe n siv e cures ? I
don't know which work best, or
even il at all, but I have read sev
eral books recently which strong·
Iy suggest that the re a re some
successful approaches which do
not depend o n chemothe rapy.
which has a success rate around
5%.

If t ha d c ancer I'd r un , not
walk, to find out more about essr-

than 10% of his lungs still work
ing and had to have an oxygen
bottle at hand za-bours a day.

Sure , he knew ho w bad
cigarettes a re . Even when he
was young they called 'em coffin
nails.

As for me, I'm shopping mostly
in the organic foOO section of the
supermarket. I load up on fruits
and veggies. I do enjoy dipping
veggies in some curried yogurt.
Nuts , with the salt rinsed off, and
raisins make a great snack. I'm
fortunate to live on a farm and
thus have good well water so I
don't need to buy a purifier to get
rid 01 the chlorine and fluorine
most dty water supplies provide.
But I do add extra minerals to my
water in the form of colloids. And
I get out there every moming ,
gelling those UVs into my eyes
and jogging a couple miles up
and down the New Hampshire
hills. We have no air pollution up
here. So. unless Nabisco puts out
a contract on me lo r upsetting
their poison apple cart, I may be
a persis tent nuisance until our
hobby is folded up and our fre
quencies sold to the highest com
mercial bidder.

like our poison ing ourselves,
we'll probably lose ou r bands
slowly, starting with the mi
crowaves . We 're not using 'em
anyway, so what's the difference,
right? That wa s the atti tude to 
ward the top two MHz of two me
ters in the 50s and 60s. That's
when the chaps at CO tried to get
146-148 MHz turned into a new
CB band . Thanks, guys. And . as
long as the core ARRL member
ship of old white men have 75m
and 20m, we're not l ikely to hear
more than a tiny peep out of the
League.

Good Reading

One of the beoents of my get
ting away from the office and out
to give talks or attend scientific
conferences is the opportunity to
catch up on my reading. I read in
the car while Sherry drives. I read
in airport lounges. while fl ying ,
and in hole l rooms in the
evenings.

The re are Ih ree outs tanding
books tha t I'v e read recently.
First, there 's Maximize Immunity.
by Bruno Comby (1994. 265p, IS
BN 0-9819951 -11 -2 . Marcus
Books. This is the French doctor
who discovered the amazing ab il
lty of the immune system to re
build itself. even after years of
poisoning . . . by switching to
raw food . This is a must read.
The subtitle is . -u nr ee sh your
body's best defense against ill
ness."

Another very exciting book is



NASH's QSL carrl Now ,heres II card you1' show around' PaiA dK1 lt1e am.orll--

do. And why you look the way
you do, too.

Had Your Heart Attack Yet?

You'd better read Left For Dead
by Dick Quinn, 1992, 200p, ISBN
0-9632839-0-1, $13, Quinn Pub
lishing, Box 17100 , Minneapolis
MN 55417, 800-283~3998 . Dick
had his heart attack and had the
usual by -pass surgery . But it
didn 't he lp him, so h is doctor
wanted to do a few more. Then
Dick found out abo ut ca yenne
pepper and cured himself and ev·
eryone he could talk to . You
should read his book. 11 you do,
YOU'll b e looking around for
cayenne pepper too. Hey, it only
bums twice,

It wouldn't hurl to look fo r a
good book or two on chelation. I
was suspicious of it at first , but
the more I' ve read, the more it
looks like a good approach to get
ting you r arteries c leaned out,
Check out Forty Something For
ever, by Harold & Arline Brecher,
subtitled "A consumer's guide to
chelation therapy and other heart
sav ers ." 1992 , 377p , ISBN
0927839-46-6 , $7, Heaimsavers
Press , Bo x 683 , Hernd on VA
22070,703-471-4734.

Anc:I if you Ittink I'm exaqqerat
ing about the medical establish
ment fighting anything new or dif
ferent, you want to read , Racke
teering In Medicine, by Dr. James
Carter, 1992 , 363p . ISBN 1
878901- 32 -X , S13 , Hampton
Roads Publishing , 891 Norfolk
Square , Norfolk VA 23502, 804·
459-2453. Read about how the
medical es tabnsnment. hand-in 
hand with the FDA, has done a
job on acupuncture . nutrition ,
chelation, chiropractic, homeopa
thy, osteopamv. etc,

Anyway, I highly recommend
you read Dick's book before you
have your heart attack and a se
ries of mostly useless by-passes.

Real Research Needed

I don 't know which of the end
less nostrums I get promotions
about in me men are worthwttile
and which aren't- But I al so
haven' t seen any sign that our
medical establ ishment is making
any effort to check them out.

Oh , I can understan d , Th e
worst nightmare for the National
Cancer Institute would be a can
cer cure. And whal would happen
to the $200 billion pharmaceutical
industry if raw foo d really does
prevent almost all illnesses, and
we're somehow able to convince
people to eat it? So, wtten I read
abou t doct ors hav ing success
with alternative approaches, com
plete with endl ess testimonial s
from people who were at oeaers
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of all kinds, and the word sta rts
getting out, think what that could
do to the whole medical industry!
Oh, we'd still need a few doctors
and hospitals fo r knife and gun
shot wounds, as well as car acci
dents , and othe r emergencies .
But most of the drug companies
would go out of business. as well
as the big food companies. So , if
you think th e cu rrent campaign
by the electric companies to poe
poe EMF dangers is impressive,
wait'll you see the number 01 doc
tors the health care and food in
dust ries can line up to warn
against the dangers of eating raw
food . Hey. pass me another car
rot . . . mev're pretty good, even
without san.

The usual serendipity brought
in a cop y 01 th e Mari on Dow
newsletter, CardiSense, wh ich
had a fe ature article on food ,
pointing out that until very recent
ly man (and woman) has eaten
meat, fish, vegetables and frUts .
No milk or bread products. No al·
conor. And these earty societies
d id no t have 'ctvtuzenon dis
eases" such as cancer, heart dis
ease , stroke , diabetes. and high
blood pressure . You know, all
those things you have.

I! also pointed out that while
chicken can be good food , you
want to buy only free ranging
chickens and not the tat-bloated
chickens, doped with hormones,
antibiotics , and tranquilizers, you
see piled high on most supermar
ket counters. And steer (pardon)
clear o f beeI, which has been
specialty bred to kill you with ex
tra fat. Thank hea vens for a
handful of fan at ic s who h ave
been pione erin g organically
grown foods. Wait'li you read that
Secrets of the Soil!

All you have to do is stand
near a sup erma rket ch eckout
counter and watch the people go
ing by and what they are buying
to see Why they look the way they
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• 3·fu\l duplex radio ports
• I·receive only control port
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• DTMF corllrOl from lIly port
• 30 user command macros
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" 4--Layer board construction
• Priced for Iny groups budget

tween the AMA, the FDA, the
pharmace utical companies, and
the insurance industry to maintain
the status QUO. Well , it's a trillion 
dolla r industry, so I can under
stand why everyone invol ved
would be resis tant to change.
Any low-cost cure for a dread
illness would cut revenues for
everyone.

Now, if Comby is right about a
totall y raw food diet being able to
strengthen the immune system
enough so it can fight off illnesses

Link Communications, Inc.
us 2nd Ave. N .E., Sidney, MT 59270
Call for inComWon Iboul our complete line of conttolkn
(~a2-7$15 (Voa) ~"f.«llI5(0nHn) 1«16) 481-75047(hl)

E-Mail address linkcomm Onetins.net

3 PORT REPEATER AND
LINK CONTROLLER

RLC-2a REPEATER CONTROLLER
Benefits:
With DTMF and serial programming features, your controller i s
more secure from unwanted access. Use only 1 controller at your
site 10 control up 10 3 separate repeaters/links with their own
personalities and fcamres intact. Make emergency autopatch cal ls
with the telephone option . Only the RLC-2a can make these
features available at such a low price.

ONLY $649.95

ec. the Canadian herbal remedy.
You might want to look for
Rich ard Thomas ' The Ess iac
Report, WOp plus around 150
pages of testimonials, ISBN 0
9639818-0-3, ATIN , 1244 Ozeta
Terrace , l os Angeles CA 90069,
310-278-6611, $20. I'd also get in
touch with some of the medical
g roups wo rk ing with Dr.
Naessens' 714-X. as explained in
the book. And what would it hurt
to read Dr. Hulda Clark 's book ,
The Cure for All Cancers, 1993,
511p, ISBN 0-9636328-2-5, $20,
ProMotion Publi sh in g , 10387
Friars Road #231 , San Diego CA
92120, 800-231·1n6. This is the
book I saw featured in the win
do w of the book store in th e
Edmonton (A lbe rta) resea rch
hospital. But then, it's your life to
do with as you wish, so you can
depend on your good okl doctor if
you want. But I'll bet he doesn't
know squat about an y of th e
alternatives to drugs, chemother
apy, and surgery.

The Cabal

Unless the many people I've
met in the alternative medicine
field are all suffering from para
noid de lusions , which I doubt ,
there is a nasty collaboration be-
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ID·8 Automatic Morse Station Identifier

if you get one of my cards [ guar
antee you'l be showing II to ev
eryone . If t get one of you rs ,
what'll I do? Fl ip it into the box
with a thousand others?

You are an indiv idual, despite
your teenage efforts to be like ev
eryone else , so get to thinking
about how you are different and
see if you can build that into your
card. Even my business card is
different. Heck, I know you're not
going 10 believe this, but I used
very small type and put a sort of
mini-biography on my card . No
one forgets it, and it provides krts
of interesting conversations. No , I
didn't list everything I'm interested
in, that would take a book. Just
the biggies like cold fusion, ham
ming , scuba d iv ing , Ski ing,
gounnet cooking, and stuff like
thal

Now get out a pencil and paper
and start designing a OSL card
that will let me know about you. If
you can't draw any better than I,
then find a friend who can and get
him to do your artwork.. Make me
remember your card.

And when you have a winner,
send it in to the 73 OSL Contest
and see if you can win. Or at least
get honorable mention. Winners
get an extra year of 73 and me
runners up wi. win their choice of
one of my fabulous CDs.

Aspen Ham Conference

If you ski, and if there's enough
snow, could I get you and your
wife to take off a few days in earty
January to get together with me in
Aspen for some skiing, ham talk,
and gene ral c onversati on? I'm
ready to both pontificate and us
ten on attemauve health, solving
our many socia l problems, ren
gion, ham radio's futu re, cold fu
sion developments, cosmology,
skin diving, and so on. Ifs a ball
to ski down the slopes of Butter
milkITiehack, Aspen Highlands,
and Snowmass, with inte resting
people to talk with on the lifts and
over lunch on top of a mountain.
I'm a good intermediate skier, so I
can probably keep up with you .
And we can rap a t any of the
fabulous Aspen restaurants over
dirvler.

The rich and famous ma y be
all ove r the place , but it really
doesn't cost a lot to slay there,
and over 70 you ski free. Heh,
heh. I've been going there since I
first learned to ski In 1966, when I
was in my 405.

So Iefs get some adventure in
10 your life . I'm planning on being
there Jan ua ry 4-11th, which i s
Ihe economy sea son, rlghl after
the holidays, when there are usu
ally short (if any) li ft lines and
wide open slopes. iii

door, I want to know more , and
cut the sell-serving baloney.

How efficacious are cmcreua.
saw palmetto , echinacea, kern
bacha , ginger, garlic, cayenne,
hydrogen peroxide , duomium pi
colinate, silver colloids, ginkgo
biloba, ginseng, gero vita, and so
on? The National Institute of
Health (NIH) has set up a depart
ment to check out these and all
the other nostrums, but I haven't
seen any sign of action yel

If you find any books you think
I should read , please let me
know. And I'n keep passing along
the Iitles of !hose I've found which
have impressed me the most fa
vorably.

Chef Green

Now that I've shifted to a large
ly raw food diet after reading the
Camby book , I've been digging
up some of my fa mily's old
recipes. This is a simple one for
cole slaw thafs lIle best you ever
lasted. I've had a lot of cole slaw
shoved at me in restaurants, but
none has ever rome close to my
grandmother'S old recipe. Give it
a try, it's a beaut

Arst shred some raw cabbage.
Maybe a quarter of a cabbage.
Be careful of your fingers. I took a
thin slice off the ends of two of
mine the first time I shredded. Mix
2T olive oil , 2T apple elder vine
gar, 1T sugar, 1121 salt, 1/8t pep
per, 1121 celery seeds, 2T mayon
naise, 6T sour cream. Whip II all
together and mix into tne shred
ded cabbage. T • tablespoon ;
t '" teaspoon. but you knew that.

Mayb e you 'd better make a
double batch. It won 't last long.
And yes, you can use reduced fat
mayonnai se and sour c ream.
I do. Or even yog urt . This also
makes a great d ip for ra w
veggies.

aSL Conlesl Resusctlaled

Good grief, you shou ld see
some of the crappy OSL cards
rve been getting. Remember, you
only have one chance to make a
good second impression . Your
first opportunity was In how inter
esting you made the contact for
the other chap. Did you get him to
talk about himself at length? And
about more than his rig, antema,
and the weather? Your second
chance Is your OSL. How distinc
tive and interesting is II? Is II one
he 'll put up where visitors can
see? Will he show it a round ?
We ll, why the heck not? Oh,
you're too lazy to lhink, is thai it?
There goes Wayne, asking you to
think! Jusl take a look at the stcxy
on the back of NASN's card . Now
there's a card you'll show around!
Paul did the artwork himself. And



Photo A Most Roanolle Doppler builders who choose the one-p lace antenna sys
tem mount it 0fI their vehicle roof with suction cups. Ken Thompson NOfTL did it
differently (photo by NO/TLl-

Let Mother Nature Hide

Compared to Snohomish Coun
ty, the T-hunt policy around Wichi·
te . Kansas could best be de
scribed as "partial cooperation."
Ken Thompson NO ITL reports
that 'r-hunters there are regularly
called upon to recover equipment
from high-altitude amateur televt
sco (ATV) balloon launches.

Nowadays, most high-dollar
ham balloon payloads incorporate
a Globa l Posi ti on ing Sys tem
(GPSj receiver to report its exact
location throughout the Ilight. II
that featu re works . RDF isn't
needed lor recovery after the bal 
loon bursts and the packa ge
drops to earth. - I developed soft
ware mat takes the GPS informa
tion from the balloon and from my
car, then combines the data
streams on one serial port ." Ken
says. -n will plot my path, the path
of the balloon, and Ihe distance
and bearing to the balloon from
the car. It keeps Irack of every 
thing in real time."

Since a sensitive GPS receiver
might not survive the shock. tem
perature. and altitude extremes of
a Itight lnto the stra tosphere and
back, Wichi ta ATV balloon enthu
siasts include a backup 2 meter
beacon in the payload. According
10 NOITl, ~Al the heart 01 it is a
crystal oscillator for a computer
voec card at 29 MHz. The ootput
is processed 10 peak the lilth har
monic . which goes to a wire an
tenna. A lithium battery provides
power and a PIC mrcrccontrouer
provides CW identification:

Just lor fun and to practice for
wayward balloons. Ken and his T
hunting friends like to put up these
tittle beacons withou t the rest of
the ATV equipment. "Every couple
of months we get itching to do it,"
he says . "We put the transmitter
and battery in styroloam insufalioo
and launch it under a six-foot heli·
um party balloon that costs five
dollars at the rocat card store. The
whole payload is about the size of
two lists. On the ground, you can
hear it maybe half a mile away. Up

and what bearings had been tak
en and hom where . Then he
woold inform the various teams as
appropriate:

Unfo rtu nat ely, NZOl's pras e
tecteo location was based on a
bad guess. It turned out 10 be 12
miles and several mountain peaks
away from the hiders , maki ng
communications ouncun as Ihey
closed in . Despite thi s problem
and the momentary te rror when
one vehicle's brakes failed on a
steep narrow road , Jim reported
that everyone enjoyed themselves
and cooperative hunts will contin
ue in the future.

these hunts effective practice for
rapid wilderness rescues.

Th e firs t hunt was in June ,
when the T turned out to be close
to a narrow mountain logging road
with deep ruts and thick brush
overhanging both sides. At the be
ginning. the seven teams split into
two main groups, one starting out
east and the other goin g west.
Eventually one team went up the
foreboding road, found the T, and
everyone gathered for a picnic.

A month later it was Jim's tum
to hide . The lessons learned a
rTI()(lth before led to better organi
zation and prepa redness . This
time, the seven teams were as
signed tacti cal designators such
as Blue Team and White Team, By
using these tactical calls (as well
as ham calls at FCC-required in
tervals) , It was easier for teams to
keep track of one another. no mal
ter which team member was at Ihe
mike. Detail ed ran ger d islr ict
maps were provided for all. Teams
attempted to keep in touch wi th
one another on 440 MHz FM sim
plex. Knowing that this band can
be difficult in the mountains, some
teams had 75 meter sideband as
a backup.

"Charles Scharlau NZOI volun
teered to serve as the Resource
Station." Jim reported . ~He tried 10
lind a good stationary location
from which to monito r the
progress of the hunt and to keep
track of where the teams we re,
what roads had been checked out.

Whereas on most clubs' hunts it is
only necessary for the neosrms
sicns to fool hunters at a single
starting point, this event demand
ed a deceptive signal all over the
repeater's coverage area.

April (WA6 0PS) and I have
stumped the MWRA hunters. but
only ooce. We put a very low pow
er transmitter on the side of a high
hill that faced the repeater. With a
long beam. we achieved a full-qui
eting signal into the repeater, but
the mobiles couldn't hear it at all
and the base stations couldn't
hear it well enough to get good
bearings. thanks to the hill behind
the T. We egged them on by talk
ing to them via a remote 2 meter
station on a different mountain,
dozens 01 miles away. They could
hear this remote on the repeater
input, of course, but it was a diver
sion, not an aid. After about four
hours, they all gave up.

MWRA hunts have not been
held for several years, but cooper
ative hunting is alive and well
e1sewt1ere. The Snohomish Coun
ty RACES 'r-hunters tried it 00 2
meter simplex in the mountains 01
western Washington state this
summer. RACES RDF coordinator
Jim Bowman W7HPK reports that
th ey planned ahead to make

Radio Direction Finding

Joe Moell P. E. KOOV
eo. Box 2508
Fullerton. CA 92633

Cooperative Tracking and
Web Surfing

"No Clues!" That's the admoni
tion vcou hear if you transmit any
useful information during a south
ern Cali forn ia hidden transmitter
bunt. During these mobile radio di
rection finding (RDF) contes ts,
which are usually called T-hunts
or fcxhunts. the hunters in each
vehicle compete against all the
others. Each tea m wants to be
first to find the signal source, or 10
find it with low mileage. depending
on the rules.

Long-time 'l-hunters never to r
get that th ey are in a con test.
When they encounter their oppo
nen ts along the way, they aren't
above committing some friendly
preva rication or spreading crstn
formation to throw them off the
t rai l. "Never trust an oth e r T
hunter" is a maxim heard often.
us all in good tun. of course.

One Big Team

Sometimes , the rivalry has to
be put aside. When a jammer or
stuck carrier makes your repeater
useless. or when a station in dis
tress must be located , Irs impor
tam to know hOw to pertorm coco
eranve ROF. T-hunling can teach
that, too. In years past, one 01 the
most popular scheduled southern
California hunts was sponsored by
the Mount Wilson Repeater Asso
ciation (MWRA ). When the hidden

_station appeared on the repeater
input, base stations and T·hunting
mobiles throughout Ihe repeater's
wide coverage area began to re
port Ihe ir bearings and signal.
strength indications lor all to hear.
Some base stations used comput
er programs to triangulate all the
bea rings and deduce the most
likely coordinates of the hider. The
mobiles would zo om down the
Ireewa ys to tna t loca ti on and
close in.

With several mountain ranges
and urban areas within the hunt
boundaries. the bearings seldom
agreed fully and the triangulalion
was hardly ever pertect; however,
it was great lun and exc ellent
practice for emergency RDF. Two
winners were declared for each
MWRA hunt: the mobite team thaI
first lound the T, and the mobile or
ba se slat ion Ihat rep orted the
mos t accu rate initial b ear ing .
Hiders faced a special challenge,
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PhD/o B , Weellend transmsfter hunts in A lbuquerque attract good attendance
They starT at 9 AM QI'l the first Saturday and third &/nday of each month .., a
parldng lor QI'l the University of New Mexico campus.

Photo C. Kevin Kelly N60AB lived in A/buqtJerque only a shorr lime, bul he
helped T-hunflng become a regular activity there. His unusual hiding Incks, such
as the "rotating beam hunt, · are legendary

Resources in This Art icle

Plans for the Roanoke Doppler
RDF set used by Wichita hunters
can be found in "Transmitter Hunt
ing-Aadio Direction Finding Sen
plified,· by Joe Moell KOOV and
Tom Curlee WB6UZZ. Thi s 323
page referenc e book (TAB/MC
Graw-Hili #2701) covers all as
pects 01 RDF and is available from
Uncle Wayne's Bookstore. Anten
na system improvements are in
"Homtnq ln" fo r April and Jun e
1995.

The URL address for AB5P's
T-hun t World Wide Web si te is
@intemet http :// swcp.comI- ab5pl
foxbunt.htmt.

To subs cri be to fox -list , the
worldwide Internet T-hunt mailing
list of the Boston Amateur Rad io
O ub, send a coe-noe E-mail mes
sage to nstserve netccm.ccm
with the text "subscribe tox-ns t"
(without quote marks). The subject
line is ignored. You will begin 10
receive all messages addressed
to the list and you will get E-mail
explaining how to post and unsub
scribe. Note that there is a hyphen
in "fox-list," but not in 'ustserv"

KO O V's E-mail a dd ress is
Homing ln @aol .com. Compu 
Serve users can send mai l t o
75236.2165 Iii

1'0 RATHE

T· ......T

•

the way, no parental control is
n ece ssa ry, becau se AB5P's
pages are all G-rated, and the G
stares tor "giggles."

Losl In Cyberspace

I've read that in spite of its rep
utatioo , the US Postal Service is
still more reliable than E·mail for
getting me ssag es thro ugh. I
didn 't believe it until a couple of
weeks ago, wilen my E-mail vol
ume drop ped to 10% of normal.
T he next day, there was even
less, then it stopped completely, It
took me e ight days to lind the
technician at America On line who
could solve the service's tecnrn
ca l problem and re-estab lish my
incom ing mail. (Thanks, Kenny!)
Meanwhile, readers who sent E
mail to me got no "Message Un
deliverable" replies to tell them
that their letters weren 't getting
through.

Many of my inco mi ng mes
sages were la ter recovered, but
about 140 were lost during that
time. So if you sent E-mail to me
in la te August expe cting a reply
and you didn't gel one, please try
again, I still think E·mail is more
convenient than postal mail, but
I'm not ready to pay my bills via
Internet yet.

ing, and experimenting with new
techno logi es . It's no su rprise ,
therefore, that most are computer
li t erate and a high percentage
seem to be on packet and the In
temet . Personal E· mail a nd the
"fox-lisf mailing list have alerted
me to much 01 the T-hunting news
in this colu mn fo r the pa st few
months. So it' s no surprise that
World Wide Web sites for RDF en
thusiasts are starting to appear.

T he b iggest and best Web
source of T-hunting information I
have found so far is maintained by
Brett Coningham AB5P. He lives
in Albuquerque, New Mex ico, a
city second to none when it comes
to enthusiasm for mobile transmit
ter-chasing contests (see Photo
B) , " I use an Inte rnet se rvice
provider here in town," says Brett.
"Storage tor the page tiles is all
provided and they have a UNIX
Web server that does all the worK,
so it's really easy tor me. I devel
op the page s at home, then I log
in and copy the files directly onto
a di rectory a rea on the system.
T he U NIX co mp ute r doe s the
rest."

When y ou log on to Bre tt 's
home page, you'll find a directory
of articles telling about the way T
hunt ing is done in Albuquerque,
when the hunts a re , and what
equipment the hunter s preler
there. Everything is written with a
twinkle in the eye and a tongue in
the Cheek. It you're like me, YOU'll
laugh out loud when you read
about the p1usses and minuses of
"B in fo rd Beam s: w h ich we re
named alter the fam ous testos
terone-laden ' Tool TIme" products
on ABC-TV 's "Ho me Imp ro ve 
ment."

Click to another page and you'"
find "T-hunt Bloopers," with a ha lf
dozen tales (as of this wri ting) of
hides and hunts gone awry, One
of my favorites is about the mobile
RDFers who got their coax cables
mixed up in the middle 01 a hun t
and accidentally connected two
VHF radios together instead of to
their respective antennas, There
are also stories of legendary hid
ing feats such as the rotating
beam hunt 01 Kevin Kel ly N6QAB
(see Photo C).

"Having the site has been fun,"
says AB5P. "I've gotten a lot of E·
mail about it. I had 2500 log-ins
last month, from at least a couple
dozen count ri es. I plan to add
more pages as lime goes by, I
want to scan in some ph otos of
our hunts so people can gel a bet
ter idea of what it looks like."

A visi t to Brett's ho me page
made me glad I went through the
trials and tribulations of getting my
Web browser so ftware installed
and working. (It wasn't easy.) By

in the air, it can be heard tor thirty
miles or so. It probab ly achieves
almost forty-thousand feet in al ti
tude and stays up one and a half
to two hours. We had one trave l
about fifty miles and land in the
middle of the Flint Hills. II's carne
country, where the re's a barbed
wire fence about every three miles
and no roads.

'With no parachute, it generally
takes about l illeen minutes to
crash after the balloon bursts,"
NOITL continues . ·We can tell
when the signal goes on and off
and flutters that it's coming down,
and we have only about a quarter
hour to get within a mile of it or
we'll lose it. At that point, it turns
into kind of a free-far-all hunt. We
talk to each other on 440, telling
what town we 're in and what di 
rection we're hearing it from. I'm
proud to say I'm usually first on
the scene, which has to do partial
ly with my Doppler and also with
my abi lity to interpret its display
well. But I also drive pretty fast."

NOIT l prefers h is Roanoke
Doppler RDF set over the beam
ero-s-meter methOd tor this kind
of hunting. His mounti ng system
for the four-whip Doppler antenna
is unique (see Photo A). "I wanted
to preserve the finish on my car,"
he told me. "A three-quarter-inch
bon is welded to a heavy gas pipe
for the mast. It goes up to a four
by-four-inch plate with eight quar
tar-inch rods welded to a ring of
angle iron that the plywood base
bol ts to. There are clear plastic
three -eighths-inch beads on all
the vertical and radial elements for
eye protection. The system is sol
id , b ut i t co me s apart in two
pieces lor storage. I remove the
glaSS mount whip antenna in the
rear window when hunting so that
it won't affect the bearings."

NOITl says that the prepara
tion and practicing of Wichita T·
hunters paid off this summer when
thunderstorm wamings activated
hams for possib le tornado spot
ting. "Suddenly, we had a stuck
transmitter to find. A carrier with
wh ite noise was on our RACE S
repeater in pu t. It wa s st ronger
ov er here o n the ea st side 01
tow n , so all the guys with
Dopplers took off . We ended up in
the next county abou t 30 miles
east . A ham was using a dua l
band mobile unit as a base station
in his house. Wh ile he was out
sto rm spo tt ing l o r his cou nty.
something happened and the ra
dio locked on in the crossband re
peater mode. It took us about a
hall hour, but we drove right to it."

Worth Browsing For

As a general rule, I've found
that r -nunters like learning, build -
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Ham Doings Around the World

/JsllflgS are tree 0( charge as space pemlfIs Please seoa us your Spedal Event
two months in advance 01 rtIe ISsue you want if 10 appear in. For e~ample, ({ yoo
want ilto appear in Ih e April issue , we should receive it by January 31,
Provide a clea~ concise summaty 01the essential detaits aboul your Special Event.

NDV4

GODFREY. ILL The lewis & Clark
RadiO Club will ho$l lhe Midwesl Ama
reur Radio Expo 8 AM-2 PM at the
Biverbend Arena. Lewis and Cla rk
c omm College. VE Exams, pre-reg.
by calling Richard Morgan, (6 18) 466
2306. F(l( general Info. call Harold EI·
more, (6 18) 466- 1909, For Flea Mar
ket spaces. tables, contact Larry
RoberTs. (618) 466 -00.H.

ENID, OK The Enid Hamles! Group
Will sponsor a Hamlesl 8 AM·S PM at
Garfield Co. Fairgrounds. Oxford and
4th SIS Talk -in on 147.375(+). and
444.825(+). VE Exams al 1 PM. Cov
ered D,sh Banquet at 7 PM , Contact
Tom WOt1h N5lWT; days or eves, at
(40S) 233-84733: or write 10 him at
2302 Eucalyptus Ave ., Enid OK
7370 1. Internet e -mau EmdARe
@aol.com .. ATTN,' TOM This event is
listed under HAMFEST "

EUSTIS. FL The 1995 Lake County
Hamfest and Electronics Expo wiU be

t-osted by the Lake AAA. 9 AM-S PM
at Lake Couflly F81fQfOllnds. W5YI VE
Exams start at 11 :30 AM, watk-ins
welcome. ATV and Packet demos .
Talk· in on 147.255 or 442,900, Con
tacl Tony Summ~rlin KE4NLG, (904)
787-1449, Make Checks payable to
L.A .R.A and send wilh SAS E to
L.AR.A , clo Tm Morrisoo. PO, Box
88 1. Tavares FL 32778. Last mail 0111
Will be Oct, 15th.

LAKE WORTH, FL The West Palm
Beach ARC will present a Free Flea in
John Prince Park, a AM-2 PM. Talk·in
on 147.1 35(+) or 146.670(-). Contact
Marvin KaskawJts KD2CKOKB4VOL
a/ (4071 683·2930; or p00 1471b
Opblreenef.seflWl./Ib,".US.

NOV 5

KAUKAUNA, WI The rex crnes ARC
Ham fest will be held at the Startite
Club on the co rner 01 55 and JJ.
Doors open at 8 AM. Tatk-in on 146.76
1'1100, For info, wnte FCARC, 2410 E.
Newberry Ct.. Apple /on WI 549 15; or
call Dan Vaneve nf!oven, (4 14) 739
5101.

NOV 11

MONT GOMER Y, A L The Mont·
gomery ARC will hosl the 18lh annual
Morl1gomery HamlesllComputer Show
in Garren Coliseum at the Soultl Al
abama State Fairgrounds on Federal
Dnve. Flea Market setup 3 PM to 8
PM Fri. , Nov, 10th; and 6 AM·a AM
sat. Nov. 11th Doors open 8 AM-3
PM CST. VE Exams on-sue slarting at
8 AM, Bring originat and a copy of
your current license, picture 10. and
$3, Talk·on on 146,241.84. call W4AP.
Ragchewon 146 321.92, With phone
eaten . · upl . down). 147 .78/ .18 ,
449 50/444.50. Please reserve Flea

Ma~1 spaces earty; caa (after 5 PM),
Steve. (334) 2 70 ·0536; FAX (334'
264·1150: or write to Hamfess TaNes,
c/o 2736 W Aberdeen Dr. , Mon/.
gomery AL 36 116. Special Hamfesl
rates at Sta tehouse Inn, 1-800·552
7099. For more info, write to Hamlest
Committee, oo 2 14 1 Edmburgh Dr.,
Monlgomety AL 36 116-1313.- or phone
Phil at (334) 272·7980; or FAX (334)
264-1150.

MY RTL E BEACH, SC The Grand
Strand ARC will present a Hamfest, 9
AM-4 PM, at Myrtle Beach H,S" cen
tra t Or" between 29th and 38th Aves.
N. VE Exams at Noon; call Les Shat·
tuck , (803) 236-3036. Ta lk-in on
145.11 . For reservations . contact
oevta C. Berry KE4DOW, G rand
Strand ARC, P.O. Bo~ 2135, Myrtle
Beach SC 29578-2 135. Tel. (803'
248-940 1.

NOV 12

BRANFORD, CT The scomcemrer
Conn. ARA Will hold its 16th annual
Flea Mar1o'.et at the Brwllord Intermedi·
ale School, 185 Damascus Rd. Self.
era 7 AM, Buyers 9 AM. Talk-in on
146.011.61 . VE Exams, reserva tions
no later than Nov. 1st. None by
phone. Inlo or reservations. SASE to
SCARA, P.O. Bo~ 705, Branford CT
06405-0705. For info, ca. Brad. (203)
265-9983, 24 hrs.

CARTHAGE, MO The carthage ARS
will sponsor a aeouest. 8 AM·l PM.
at Memorial Halt , Garrison and Oak
sts. Setup 5 AM -S AM, Talk-In on
147.42 MHz stmptex. Contact Jim
Dixon WXOJ at (4 ' 7) 358-2761.. or
wrile P.O. Box 783. Carthage 1140
6<836

NOV 18-19

FORT WAYNE, IN The Fort Wayne
Hamfest and Computer Ell.po/1995 In
diana ARRL State Convention, Will be
held at Allen County War Memor ial
Coliseu m Expo Cenler Sat., 9 AM·4
PM EST; soe.• 9 AM-3 PM, EST. Sal,
up is Fn. eve. and Sal. morning , VE
E~ams. Forums. t.aoes Events . pre
sentations by Gordon West WB6NOA.
Shuttle bus service provided . For
more info, contact J ohn Rumor
KB9BNI. (2 19) 483-6305 (labtes;' o r
Don Gagnon WB8HOS, (2 19) 484.
33 ' 7 (info,. Or, write 10 ACARTS, Po.
Bo~ 10342, Fort Wayne IN 46851 .
Sponsor: Allen County AR Technical
scc.. 11'lC,

TAMPA, FL The 20th annual so-.
coast Amateur Radio/Computer con
ventoo wilt be held by lhe Florida Gult
Coast AR Council, at Flo rida Expo
Par1o'. , E~po Hall. For more info, call
(8 13) 525-5178, or writ e Jean Endl.
con. 1556 56th Ave. North , St. Peters·
burg FL 33703.

NOV 19

BENSON, NC The Johnston ARS.,
Inc. JARSFEST95 Wi. be held 8 AM-4
PM at lhe Americal Legion Complex
on Hwy 301 N. For info, contact Bill
Lambert AK4H, 89/7 Hwy. 50 N . Ben·
son NC 27504. Tel. (9 19) 894-3352
eves. 7 PM- 10 PM. Talk-in on
147.270(+). VE E~ams begin 10 AM
sharp , courtesy 01 RARS VE Team.
Pre·reg . unlll Nov. 13th. Send com
pleted Form 610, photocopy of your
current license (tl applicable), mccate
the highest class 01license you desire
to be rested lor; and send a check or
m.c. lor $5.90 payable to JARS, to
Vince Yakamavictl AMMY. 220 Car
nage Trail. Raleigh NC 27614. Tel.
(9 191 847-85 12 for exam mto. To re
serve space, call (919' 894--3352, 894
3100. and 894·5479, 7 PM-IO PM.

NOV 19-20

TAMPA, FL The sur coast Amateur
RadlolComputer Convention will be
held by the Florida Gulf Coast ARC at
Ronda Expo Parll Expo HaN, starting
Sat. at 7 AM. Expo haH opens 9 AM.
CW Contest at 12 Noon. NTS Traffic
Forum at 1 PM There Will also be an
ARRL Forum and ARES Forum, Gale
opens at 7 AM on Sun., Ell.po Hall
opens ats AM. Activities include Basic
Packet by Paul Evans. APRS demo,
Hidden Transmitt er Hunt, Antenna
bUilding workshop, and more. For
more details, contact Jean Endicoll.
1556 56th Ave. North, 51, Petersburg
FL 33703. Tel, (813) 525·5178.

NOV 25

EVANSVIL LE. IN The 3rd annual
EAR. S, Evansville Winler Hamfest
Wi. be held 8 AM·2 PM, Cenlral Time,
at Vanderburgh County Fairgrounds
(US 41. at eocevme-erew Harmeny
Rd.-belween 1-64 and Evansville).
Setup begins al 6 AM. Talk -in on
EAR S aptr . Net , 145 ,1 50 ( -)
Evansville; 146 ,925(-) Vincennes. Al
ternate: EARS Rplr. 145,11 0(-). For
re se rvations o r mto, contact Nei l
WB9 VPG. (8 12) 479-5741. or write
EARS, 1506 S. Parl<er Dr.• EVBflSvJfIe
fN 4n14.

SPECIAL EVENT STATIONS
NOV 4-5

MUSKEGON, MI The Muskegon Area
ARC Will operate WSZHO 1eooz Nov.
4Ih-1 200Z Nov. 5th. rrom aboard me
USS suvers-ces. General 40-20m,
phone, and CWO For a certificate, write
to Robert Carter WB8OQT. P. O. Box
69 1, Muskegon M/ 49443.

NOV 6-7

ELl.ENVILLE., NY Amateur eeoc 0p

erators Irom the Science Teachers
Assn. 01 NY Stale, wi ll operate

KB2JDB 1400Z·2200Z Nov. 6th and
stn. to demonstrate amateur radio to
science teachers, and commemorate
the toon Anniversary of the organiza
lion. Operation will be in the General
and Novice port ions ot the 80 10 10
meter subbands . For a ceruucete.
send a SL and an SASE to Jim Kuhl
N2SPK, Cenlral Square Middle
School, lI50 US R f 11, Cenl ral
Square NY 13036.

NOV 6-9

GUELPH, ONT. CANADA Between
Nov . 6th and Nov. 9th, the Guelph
ARC wili operate VG3W Irom the MC·
Cree House Museum. 10 commemo
rate ee BOth Annivet'$ary of Col. John
McCrae's writing 01 the WWl poem "In
Flanders Fields" lBs is also the 50th
Anniversary of the lIberatiOn of Europe
In WWll , Nov, 11th is called n erreei 
berance Day, or Poppy Day in cana.
da VG3W will operate on all bands
from 1500Z·22OOZ. OSL via VE3ZM,
Guetph ARC, P.O. Box 1305, Guelph
Ontario. Canada NI H 6H9. Please
send Canadian postage, 1 IRC. or one
Green Stamp

NOV 11-12

BE L L EVIL LE , NJ The Irvington
Roseland AC will op e rate K2GO ,
14OQZ-2100Z 10 commemo rale Ihe
club's 50th Anniversary, Oceratco Wi ll
be in the General portiOn 01 the 80m
15m bands, the Novice por1Jon 01 the
10m banc! , and on 146.52 FM. For a
eemrcare. send a SL and SASE, or 1
Green Stamp, to Bill FitZSimmons
N2LMU, 102 Cedar HIli Ave" Belleville
NJ 07 109

FORT KNOX, KY The Lincoln Trail
ARC WIll operate the 3rd annual veter
an's Day SE Station, KR4CW, Irom
the Army MARS sietco. 10 commemo
rate II10se wtlo have served our coun
try. The Statto n will operate in the
Novice 10 meter and the General area
of 15, 40 , and eo meters. SSB and
CWO Send OSL and SASE to LTARC,
PO. Boll 342, Vine Grove KY 40 '75,
10 receve an 8 112" ~ 11" color certifi
cate .

NOV 18

JACKSONVILLE, NC Get a certifi
cate for wor king a c lub station in
Turkey (NC). For the Club's annual co
servance 01 Thanksgiving, \he Onslow
ARC will operate W04 FVO from the
grounds 01 the Cabin Museum Just
outside 01 Tur1o'.ey NC. OARe's "Turkey
Talk" is a day long fie ld event. The
club will operate both HF and VHF
stations on CW, SSB, and packet, 9
AM·4 PM EST. Listen in the Novice
and General CW and voice oonons 01
HF bands 80· 10 meters Send the
club an SASE lor a cerl tllCate suitable
for lramlng. Contact 0nsI0 ARC, P O.
Box 84 1. Jacksonville NC 2854 1
084 1. Iii
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* No External Power

* Simple Installation

wSmart [)~'N T imer

* Perfect For Portable

* Assem bled & Tested

* VHf,'. UHF, HF fl l:\l)

CIRCLE 269 ON REA DeR SERVICE CARD

ganization working to get ham ra
dio into schools around the coun
try as a teaching tool using our
EDUCOM-Education Thru Com
munication--program. Send your
radio to school . Your donated ma
teria l w il l b e picked up ANY 
WH ERE or shipping arranged ,
and this means a tax deduction to
the full extent of the law for you
as we are an IRS 501 (c)(3) chari
ty in our 15th year of service. It is
always easier to donate and usu
a lly more fin ancially rewarding ,
BUT MOST IM PORTA NT your
gift will mean a whole new world
01 educational opportun ity for
children nationwide . Radios you
can write off, kids you can't. Make
1995 the year to help a child and
yourself. Write, phone or FAX the
WB2JKJ · 22 Crew· today: The
RC of JHS 22, P.O. Box 1052,
New York NY 10002. 24 hours
call (5 16)674-4072 o r FA X
(516) 674-9600. Join us on the
WB2JKJ CLASSROOM NET,
7.238 MHz 1200-1330 UTC daily
and 21 .395 MHz from 1400 to
2000 UTC. Meat us at aeacntest
95 on Novem be r 11 in Myrtle
Beach SC spon sored by t he
Grand Strand ARC. BNB762

400 Daily La~

P.D.Bol m O 1·800·8BAYPAC
G ranlsPass,DR ~1 .llOO-822- I1722 ~

91521 ~ (503).n.4-trn1O L

Model gp-)
Pack..1Modem
Mad~ in US.A.

• Packet Radio •
Portable & Affordable!

Whelllllr you' re an experienced packeteer or a newcomer wanting 10

explore packet for the first lime, this is what you've been wailing for!
Thanks to a breakthrough in digital signal processing, we have
developed II tiny, full-featured, packet modem at an unprecedented
low price. The BarPac Model SP-j transforms your PC-COllIl'illihte
computer inla a powerful Pac ket TNC,
capable of supporting sophisticated features
like digipeaung, file transfers, and remote
terminal access. SOW is the time for YOU
10 joi" the PA C KET REVOLlTfIOS!

black. State your needs. Free in
10. HARCLY(I) , P.0.80x830A,
Coquille, OR 97423 BNB457

W HY RISK FAILURES With
Aerial Supports? Dacron rope,
h igh UV resistant, non-stretch
Military Type black DOUBLE (un
like our competitors' single) braid
ed. 1-8QO-328-4n3. BNB557

ELECTRON TUBES: All types
and sizes. Transmitting , recetv
ing, microwave .. . Large inven
tory = same day Shipping. DAILY
ELECTRONICS, 10914 NE 39th
ST. Suite B-6 , Vancouver, WA
98682. (800)346-6667 or (360)
896-8856. BNB719

MAHLON L OOMIS, INVENTOR
OF RADIO; by Thomas Appleby,
(Copyright 1967). 5econd printing
ava ilab le from JOHAN K.V.
SVANHOLM, NJAF, SVANHOLM
RESEARCH LAB ORATORIES,
P.O.Bo x 81 , Washington DC
20044. Please send $25.00 dona
tio n with $5.00 lor S&H .

BNB420

C RZI C AL L SIGN DATABASE
ON CD-ROM $16, 9 5111 Over
935 ,000 ceustqne. thousands 01
ham programs, mods, etc . Runs
on OS/2, WINDOWS , DOS, and
UN1X.To order call 1-800-260
8860, 1-909-517-1100, or tax (24
h rs) 1-9 09 ·5 17- 1105. Rom
Dezvous Multim ed ia, 381 1
SChaefer Ave_Suite 1, Chino, CA.
91710. S&H $5.95. V isa , MC,
Disc, Am ex, pers onal checks .

BNB440

HAMS-NEED COMPUTER RIB
BONS? Lowest prices. Color or

ASTRON power supply, brand
new w/wa rran ty, RS20M $95,
AS35M $139, AS50M $199. Call
for other models. 818-286-0118.

BNB41 1

NI-eD BATTERY analyzer cycler.
PC controlled . DOS software.
$289 PO Box 672 , London, On
tario Canada N6A 4Y4 Lamantre
Products 519-4 72-5566 Fax 519
472-1702 BNB385

Ham & Two-Way Radio Repair
P rompt service , compe ti t ive
prices,Centu r lon Com m unica-
ti o ns, 892 N. De lsea Dr. ,
Vineland NJ 08360 (609) 79 4
8000 Fax (609)794-8989 .

BNB750

WANTED: HAM EQUIPM ENT
AND RELATED ITE MS, Donate
your excess gear, new-o ld -in
any-condition to the Radio Club
of Junior High SChool 22, the na-

IT'S BACKI The return of the nee's only full-time, nonprofit or-
HW-8 Handbookl Second print- r---~----~------------
ing. Modificat ions for the Heath
aRP rigs. First class mai l $11. OX
add $4 for air mail shipping. Mike
Bryce, WB8VGE, 2225 Mayflow
er NW, Massillon OH 44647 ,

BNB404

BARTER 'N'iUYY~"-"~"
TIm rev old ham ani~ oe- .-.0 cash ro.. &noyou an ",lit lor I l'IiImesl to

lly n ~ II. t:U you krow you'I get • far IT'O'8 reeilSbl: pnce j you hlIYe it 0Ul wIWIre
100.000 Ieli¥e hlI'n poI(WtiaI wters tan _. than the lew tullhd IoeII hams wno come
by • _ "*"el UItlIe. Chedc 'fOAJl attic, garage. eenar and d05el "*_ an;l gel cash for
'fOAJl ham an:! 00fTlUer gMl' bllIDr1I it's too old to seI. You know~" not gor,glo UliEI it
lIglIln, 110~ Ielwe illor 'fOAJl widow 10 Ihrow out? ThaI shAI isn' gett.ng tInI yolI'lgllI!

The 73 FIlla Maillet. Bartet 'n' Buy. COIlS you peanuls (aJmosl~S to 35 cents I
word lor irdY!cUlI (nonoommerdal) ads and $1.00 a won:llor commercial ads. Don' plan on
,elling a Ioog stoty. Use abbreviations, een ~ IrI. But be honest. Thore are pIenly 01 hams
who love to bx things. so if rt doesn'l W(lI\l , sayso.

Make your "st, ooun1 the WOfds, lnduding your call , aodresl lII"d phone number, Incll,Ije
a ctlectc or your credit card /UTlber and expiral ion. If yoUre p1l1iClng a corrmerdal ad, in
ckxIe anIIddItiooiII phone 1"UTlber. separale from your ad.

Tlis is a monthly magazine. IQ aliaily newspapel'. 50 ftgure alXJl4lle IT'(lnIhs belOfll Itle
iICIion IIlaIts; ttoen be prepared. II you "" 100 many' caIl$, you priolId • loW. II you dOn' gal
many calIS, 100 hijtI.

SO get busy. Bk::M ee lUt 011, eheek e¥efYltWIII 00J. make rue it sUl lJ11'C1rb f9'II ro:l
~ you C8I'l help make a ham roe _comer or rebrec:l Qld.1m8r I'I8ppy' wiItlll'lal. rig yoU"
IIDt U5lI'lg ,.,... Or you~ gal busy on 'fOAJl ~8f Ilnd put togIIlhBr • lis' d small
gear1pElltS 10 &I!II'lll1O II'OS8 neresteo"'

&n:l)'Ol6 '" lnl paymllI'IIlO h Barlet"n' Buy, 73 """",me. 10 AI. 2Cl2N, PBfertlOr·
0I.9l Mol 03458, and gat set lor h fhInt cab.

The deadline tor the December
1995 classified ad section Is
~ober12. 1995.

ALL ABOUT CRYSTAL SETS.
Theory and construction of crystal
set radios. $9.95 each, ppd USA.
Send to : ALLABOUT BOOKS,
Dept. S , P.O . Box 22366, San
Diego CA 92192. BNB200

WANTEDWestem electric ampli
fi ers, tubes, speakers & part s.
Free Quote1 1-800-251 -5 454.

BNB268

KENWOOD AUTHORIZED RE
PAIR. Also ICOM, Yaesu. GRO
TON ELECTRONICS, Box 379,
Groton MA 0 1450 . (508) 448
3322. BNB310

NOW ON 40 METERS! NEW,
KNOB-TUNED w/DIGITAL DIS
PLAY, SYNTHES IZED qrp
transceiver. Compl ete kit only
$199.95. S&H $7.50 (continental
US). GUARANTEED TO WORK.
For inlo send SASE: Call1write to
order: S & S ENGINEERING,
14102 Brown Road, Smithsburg
MD 21783; (30 1)4 16-0661.

BN8334

RCI-295012970: New modification
manual ind uding Power increase.
Clarifier modification. Modulation
increase . Ope rating hints , and
mo re. Parts included . Onl y
$20.00 ppd in U.S. (Missouri resi
dents add $1.15 tax) . scon,
P.O. Box 510408, St., Louis MO
63151 -0408 . (31 4)846 -0252 .
Money Orders or C .O.D .

BNB340

HR2510, RC12950. CONNEX
3300 , COBRA 148, GALAXY
SATURN, plus many more kits to
increase your modulation, $19.95.
(800)536-0109, BNB350
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SERIOUS ABOUT SOLAR
POWER? The PVSP starter kit
comes with a 32 wan Solarex
VLX panel and a ten amp Sun
logic charge controller. Special in
troductory price $275 plus $7
shipping. SUNLIGHT ENERGY
SYSTE...S, 2225 Mayflower NW,
Massillon OH 44647. BN8774

Amateur Radio T-Shlrta &
Sweat Shirts. Electonics BooI<s .
Send for catalog Paul Washa
4916 Three Points Blvd. Mound,
MN. 55364-1245. BNB805

R-390A SALES & SERVICE. In
fo SASE: "'ILTRONIX, P.O. Box
80041, Toledo OH 43608. R-390
Power Input cables $25.00, An
tenna Connectors $12.50, Ex
ternal AGC Mod$20.00 PPD.
M on-Fri 9AM-6PM . E.S.T.
(419)255-6220. BNB813A

"'orse Code Computer Inter
faces $49.95, CW Filters $39.95.
Free IBM Shareware and Ham
Catolog .Dynamlc Eletronlcs,
Box 896 , Hartselle, AL 35640,
(20 5)773-2758 Fax 773- 7295 .

BNB81 5

FCC CO......ERCIAL LICENSE
PREPARATION RADIOTELE
PHONE-RADIOTELEGRAPH
GMDSS. Latest home study fast
eaay audio video. Q & A pool
disks. FREE details WPT PUBli
CATIONS (800)800-7588.

BNB840

ELECTRONICS GRAB BAG I
500 pieces of new components:
Inductors, capacitors, diodes, re
sisto rs. $5 .00 postpaid . ALL
TRONICS, 2300 lanker Rd., San
Jose CA 95131. BNB855

HEATHKIT WANTEDI S .B. Se
ries 'Green Front ' for parts .
Robert Schlegel 2302 266th St.
East, Roy WA 98580 BNB910

WANTED: BUY AND SELL All
Iypes of Elect ron Tubes . Call
(612)429-9397 , Fax (612)429
0292 . C & N ELECTRONICS,
Harold Bramstedt, 6104 Egg
lake Road, Hugo MN 55038 .

BNB915

RF TRANSISTORS, Japanese
transisten and tubes need deal
ers, repair shops, kit makers. etc.
for 2SC1969, 2SC2312, MB8719,
MRF455, MRF454, 2SC2879 and
more . WESTGATE (8 00 )2 13 
4563. BNB950

HEATH COMPANY is se lling
photocopies of mo st Heath kit
manuals. Only authorized source
for copyright manuals . Phone
(616)925-5899, 8-4 ET. BNB964

PRINTED CIRCUIT BOARDS for
projects in 73. Ham Radio, OST,
ARR l Handbook . Lis t S AS E .
FAR CIRCUITS, 18N640 Field
ci. Dundee IL 60118. BNB966

AZOEN SERVICE by former fac
tory te chn ician . SOUTHERN
TECHNOLOGIES AMATEUR
RADIO INC., 10715 SW 190 SI.
,g, Miami FL 33157. (305) 238
3327. BNB979

ROTOR PARTS ROTOR SER
VICE , ROTOR accessories: Brak
D-Lays, Qulk·Connects , Pre-Set
mod s . NEW models for sa le .
Free catalog. C.A.T.S., 73 68
State Road 105, Pemberville OH
43450. BNB996

Wanted tor Museum: Apple· '
and other pre·1980 microcomput·
ers . Also early microcomputer
journals, newsletters and eover
tis lng literature . KK4WW, 703 ·
231·6478176J.2321. BNB100l

CODE 5 News and Petition infor
mation. SASE to KB7PNa. 503
Dubois A t reet , Cheney, WA
99004. BNB1012

STOCKING STUFFERI Give the
gift of music this holiday season
to your favorite Ham. Order THE
RHYTHM OF THE CODE Morse
code music cassette tape. Send
onl y $9 .95 add $2 .00 S&H to
KAWA Records , P.O. Box 3 19 ,
Weymouth, MA 02188 or Visa
MC call 617·331 -1826 after 4PM
EDT weekdays. BNB1020

CSL CARDS Many styles. Top
quality. Order Risk Fre e. Plastic
cardholders , 'r-aturts, Personal
Ized caps, mugs , shirts. Other
ham shack extras. Info rmation
and samples . Rusprlnt.1-800·
962-5783. BNB1021

TIRED OF IRONING? Single!
small quantity as PCB service.
Most boa rds $25. We scan maqa
zine anwork Iree . Get out those
ba ck Issues! FIRST PROTO.
(919~243. BNB1022

FOR SALE ROHN HD ex 48 FT
TOWER, CUSHCRAFT ANTEN·
NAS , TA ILT WI ST ER . Buyer
Takas Down. HENRY 2K LINEAR
AMPLIFIER , MillER AT 2500
AUTO TUN ER. From Estate of
NTIN Rochester, N.H. 603-332
7321. BNB1023.

RESTRICTED Top Secret Hacker
Information . Ce ll ular / Cab le /
Surveillance I Satellite / VldeoCi·
pher / Books / Videos - Soft
ware . Maka $lOO1hour. Catalog
- $3.00. TELECODE P.O. Box
6426· BNB , YUMA AZ 8 5366 
6426. BNB1 024

SUPERFAST MORSE CODE
SUPEREASV. Subliminal ca s
setta . $12 . LEARN MORSE
CODE IN 1 HOUR. Amazing suo
pereasy technique $12. Both $20.
Moneyback guarantee. Free cat
alog: SASE. Bahr·T2,150 Green
field , Bloomingdale. IL 60108.

BNB1025

PRINTED CIRCUIT BOARDS
Build professional quality PCB's
at HOME. Send $5.00 lor instruc
tions to ATA Systems 3 0,000
Sand Canyon Rd . #53 Canyon
County. CA. 91351. BNB1026

PACKET RADIO. Join TAPR,
conne ct with th e la rg e st
packet/digital g roup in the U.S.
Creators of the TNC-2 standard.
Benefits : newsletter, software,
di scount on kits/publications .
$15/year U.S ., $18 CanlM ex, $25
elsewhere. Visa/MC. When join
ing, mention 73, receive TAPR'S
new b ook , Pa cket Radio :
What?Why?How? ($9 va lue)
FREEl Inte rnet: ta pr Otap r.o rg
Web : http://www.tapr.org (817)
383·0000 Mail : 89 8 7· 3 09 E .
Tanque Verde Rd. #337, Tucson,
AZ 85749-9399 BNB1027

CO"'MODORE 64 HAM PRO
GRAMS-8 disk sides over 200
Ham programs $16 .95. 32 cants
stamp gets unusual software cat
alog of Utilities. Game and British
Disks . HOME-SPUN SOFT
WARE , Box 1064-BB, Estero,
F1 33928. BNB1028

HAM SHACK FOR SALE. Lots
of neat old stuff. Send $2 lor Ust
to Aaron Gonthier, N1 JIB, 43
Union St., W indsor, VT 05089
1504. BNB1029

" FIB ERWHIPS" tm Finest USA
quality HF mono-mobile anten
nas. 75 thru 6 meter, $18.75 each
plus S&H. Jim KF4CJE 1·6Q().
722·2681. BNB1030

AMATEUR RADIO REPAIR,
most makes and models, dis
count labor rates until June 1995.
WESTERN A"'ATEUR RADIO
REPAIR CO. John Rupe , 8 0 x
69 7 , N orth Co ve , WA 9 8547 :
(360) 267-4011. Thanks AB70A.

BNB1015

The lightweight high performance II.-,il,e _"IITM has a money bac~ guarantee to out-
The Ra,beam does not employ a renector but " .. perfom any yagl of equal boom
uses two critically cOl4lled driven elements
instead. High gain and excellent front-to-beck

~ratios are a natural result of this unique driving

~system as both elements phase reinforce the
forward lobe only. producing a clean high
intensity um-directicnal pattern with a narrow
vertical beamwidth. Actual tests have shown
that by itself the Raibeam 's "bi-periodic"•
criticaly couple(! dual driver wi. produce lJ"eater
than twice the directional gain of a 2 element Vagi, fiji bandwidth FIB ratios up to 30 dB or more. and receives up to 10 dB less broad-band noise!

M"'~ T,pe Boom len. ""'"
Our long boom . element designs will outperform yagis of up to twice the boom length.

R8·210 2 el lOm 360' $199.95
PrlCfls shown do not inClude shipping US shipping c harges are: $30.00 East of the• •RB·212 2 el l2m 4 15' $209.95

1<:8-21 5 2 ell5m $229.95 Mississippi and $25.00 for Central and Western states. • Please call or wrlte,or AL and HI and4 95
RB-217 2 el 17m '95' 5249 95 all other rlOt'-lISA $hip~ ill' OI'Mltlott. • PM, .. a llow" to' we.ks for USA dellvltrt.

R" "" 2~2Om 7 15' '299 95 ! !IE RAIBEAM ANTENNAS INTERNATIONAL For more details cal
RIl-<06 4. Om " a $249.95
R8-410 4 el10m 2"0' 5399 95 2328 East Van Bu"eo 51. Suite 131 . Phoenix. AZ 85006 (602) 244-1913
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Jim Gray WIXU
210 Chateau Circle
Payson AZ 8554 1

00 02

WESTERN UNITED STATES TO:

GMT

73, Radio Fun. and "Cota Fuston" maga z ines a re actively
recruit ing more members for the lean, mean . Wayne Green team
here in Peterborough. Translation: Wayne's hiring experienced
andlor trainee employees.

C areer opportunit ies abound for MAC literate p eop le who know
how to use M ic rosoft Word , Q uark Xpress , and Adobe Photo
shop , c r eate technic al dra w i n g s , edit manuscripts , e le .
There's a need tor c ircu lat ion manaq ement and advertising
s ales people 100. Translation: He lp wanted.

Whal skills do you have to offe r? If you are a non-smoker and
in the southe rn NH are a . please contact Frances Hyvarinen
at 603·924-0058 or FAX 603-924-8613 to- an interview or send
d eta iled resume which includes your work experiences. future
ambitions , and phone number to Green Team , 73 Magazine ,
70 Rle. 202 N , Peterborough, NH 03458.
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AN INVITATION FOR YOU TO JOIN
THE GREEN TEAM

EASTERN UNITED STATES TO:
, '" 06 06 to " " te " eo 22

ALASKA " "ARGENTINA is ts rs ,; "AUSTRAliA " " " rs ts
CANAL ZONE " " " " .. eo ts rs is ts "ENGLAND .. .. 40 eo ac eo eo
HAWAII " .. .. " " ts
INDIA " "JAPAN " 20
MEXICO .. " " " 20 ts rs ts rs
PHILIPPINES 20 20
PUERTO RICO .. .. .. 40 20 is " ts ts
SOUTH AFRICA rs rs rs
U.$.S.R. 20 20
WE T{;OAST I 80 100 1 40 " I" 20 1 20 20

ALASKA eo 20 " 40 .. 40 " 15

ARGENTINA '5 so 40 40 40 15 is
AUSTRALIA 15 " 20 .. "CANAL ZONE 20 20 20 20 " " '5

ENGLAND 20 "HAWAII 15 20 20 .. .. .. 4D 15

INDIA ac 20

JAPAN 20 ec 20 40 .. " 20 20

~EXlCO 20 20 " 20 20 15

PHILIPPINES '5 " 20

PUERTOAICO 20 " 20 " 20 " 15

SOUTH AFRICA 15 15

U.S.$.A. 20

EAST COAST 80 80 " " " " 20 20 20

CENTRAL UNITED STATES TO:
ALASKA eo 20 rs
ARGENTINA ts ts rs
AUSTRALIA ts 20 .. " " rs
CANAL ZONE 20 20 " " .. " te te ts 20

ENGLAND 40 .. 20 20 20 20

HAWAII ts eo 20 20 .. 40 .. ts
INDIA 20 20

JAPAN " 20

MEXICO 20 20 .. .. " " rs ts ts "PHILIPPINES 20 20

PUERTO RICO 20 20 40 4D 40 " is is rs 20

SOUTH AFRICA ts '5 "U.S.$.R 20 20

VLF (1601-90 kHZ.)

Anyone with interesting hap
pen ing s in th is po rt ion 0 1 the
spectrum is invited to contact me.
I'd like to receive data regarding

tha t is . fair, improvin g to very
good over a period of days. and
vice versa , wi th signa l levels ,
di stances worked . time o f day,
elc.

Please let me know how these
for ecast s are worki n g for
you. See you next month . Jim
W1XU. Iii

Jim Gray W1 XU

20 Meter Bands

This is your workhorse band
for W041dwide OX during the day
light hours this month, with occa
siona l op ening s beyond local
time sunset, moving from east to
west . and long skip north and
south .

40 Meter Bands

OX on th is band should b e
available from just before sunset
until just after sunrise, which also
means broadcast station interfer
ence in the phone portion of the
band . Concentrate on the days
marked fair or even poor, as con
di tions on the high e r bands
(which should still be checked)
may make them unusable.

80 and 160 Meter Bands

Expect some fa irly good OX
and short-skip openings during
the hours of darkness, which will
lengthen the time we will be able
to pursue our pastime'

bands throughout our worldwide
community.

WED THU FAI SAT

1 v-p 2 P 3 P 4 vp

8 F-G 9 G 10 G 11 G

15 F-G 16 G 17 G 18 G

22 F-( 23 G-F 24 F 25 F-G

29 G 30 G

'"
I

, -- .. . . . ... " .. "..... ...,....... .,.................Poor

" . . .. . .. " .. " . " .. " .. " .......Very Poor

NOVEMBER 1995
MDN TUE

6 P-F 7 F

20 G-F 21 F

27 G 28 G

13 G-F 14 F

5 P

26 G

19 G

SUN

12 G

Coodiltons Th is Month

Cycle 22 continues 10 amaze
. .. and while the sunspot num
bers continue to decline, the solar
flux level refuses to follow along ,
and has remained rather steady
since spring. The solar minimum
is still likely to occur sometime
du ring 1996, in my opinion, but
lhe flux remains qui te stubborn. 1
think thai ·conditions," therefore,
ought to remain just a bit better
than expected for the next few
mcoms.

The worst days for propagation
(and perha ps othe r geophysical
conditions) are likely to occur in
late October and continue until the
middle 01the second week of this
month. The chart shows VP (Very
Poor) for the 1st and the 4th, and
P (Poor) for the 2nd. aro . and 5th,
followed by gradual improvement
lor the remainder of the month.
The best days (G) should be the
9th through the 12th. 16th through
the 19th , and 26th throug h the
30th. The remaining days in be
tween will trend from Good to Fair
or vice versa.

10 and 12 Meter Bands

Not expected to be very good ,
but still should be monitored for
Iransequatorialilropical paths dur
ing the daylight hours.

15 and 17 Meter Bands

Similar in ove rall outlook to 10
and 12 Mete rs , but with be tte r
chances to work OX because of
the outright popularity of the se

I
vc --- ------- -- --------- --- -- "" Goo<
G " , , , GoOO
f ......... .."..". Fa"



Letters Con,",""" from page 6
megahertz of the fonner z-meter ham band?"
I can just hear it!

We in Indiana a re not experiencing the
problems (to the extent deSCribed) that the
AAAL is suggesting.

I'm ret saying lIlat there are flO problems
associated with the job of frequency coordi
oauon, and I am certainty understanding that
some states might need enforcement help.
But why are you going to let lIle AARL get in
volved in your job? There are other alterna
tives , such as calling on other state Frequen
cy Coordinators, talking to other hams, talk
ing to your wife , and maybe calling a priest,
but don't rely on the AARL to do the right
lIling for yOU! It probably won't happen. They
(the ARRL) are too mired in the politics of the
federal government lobby, the FCC, and the
apparently intoxicatinq effects of being that
d ose to power over the masses (that's you ,
fellow ham operator1 ). They've got too much
money, and it just gets down 10 th is : they
probably just don't give a damn what you (or
I) think anyway. I would hope that in my lite
time , my attitude towards them (the AARL)
would change for the better, but 1don't know
if ru live that long!

We (the Indiana Repeater Council) have
just had a ~chang ing -of-the-guard" in the ex
ecutive staff. They are thoughtful , intelligent,
and committed to the task of frequency coor
dinallon and all that it entails. We're working
on a new sat of band-plan proposals utilizing
15 kHz spaciog (for the most part) that will al 
low many more frequencies 10 be properly
coordinated in the 29, SO, 144, 222, and 440
bands. That is, it me membership and the ad
jacent stales want to adopt !hem. The plans
also include very viable suggestion s for
where to put those dual-band , cross-band re
pealing-t ransceive rs into operation for the
best results and the least congestion and in
te rference. After that , we're going to tackle
the leo of suggesting new plans for the 900
and 1200·MHz bands that favor utilization 01
more modern modes of transmission, such as
COMA, TDMA, T-1, and the like. Our mindset
is that of trying to move amateur radio relay
tec hniques forward 10 Ihe point where we
should be already . . . in the leadership pc
siuoo. ret the slackers' comerl The executive
board of the IRC has also endorsed a new
set ot technical transmitter adjustmenl sug·
gestions IOf repeaters, auxilia ry stations, and
users. We have a fine crew 10 handle the job
of frequency coordination in the State of Indl·
ana. Please note that we (the IRC) know our
place . . . we are not a dictatorial organiza
tion . . . we are in the business of making
suggestions and offering help. We are recoq
nized by the local and regional ham-radio
population , and that is where we draw our
strengths and maintain our Identity. We do
not need further laws, and rules, and regula
tions , and financial support burdens to be
more legit imate. We 're do ing just fine out
here in !he cornfields of Indiana, thank you!
We believe in a simple idea, "if it ain't broke,
don't fix itl-

It you would like us to share our ideas with
you, just ask! Our address is:

Indiana Repeater Council , clo Cass Co.
ARC, P.O. Box 1092 , Loganspon , IN 46947.

73, Jim KK9T. iii

FT-2200

CIRCLE 7 ON READER SERVICE CARD

FT-l1R

, .~ .
O'liL!~E" tlr" I'llER"ATlO,,"L tAU P!R[(WRY

Hamc4l1 online: service gh"CS )"OU access 10
0\"(:1' a million hams via ycer l'b;r;'!ICf &
modern. Updated each month ' S29.95
per )'W". Unlimited usc - 24 hours ada)-' 
}"OU pI}' Cor the phone: call.
alNl :1lI1-!\62lJ~ fAX S4e:"+' I ~1
~ _ • . 8<0< IIlJIl _ _ v.vno 23tH C!C
~=~__=~"':,:' "",:,-OC' ""~_§~~::':::::

FT-51R

Get your best price
then call us LASI1!

Sell your products in
73 Amateur Radio Today!
Call 1·800·274·7373

to place your ad.

MAIL ORDERS WELCOME

1·800·JRS·HAM1
(577--4261)

CI RCLE 156 ON READE R SERVII": " CA RD

(801 ) 567·9494 • (800) 942.8873
7946 South State Street

Midvale, lIT 84047

! C.P.I. !

STORE HOURS:
TU, WED, TH, & FR 11 TO 6
SATU RDAY 9 TO 2
CLOSED SUNDAY AND MONDAY

YAESU
and

J.R.S. DISTRIBUTORS INC.
A FUll LINE OF HAM RADIO

EQUIPMENT AND ACCESSORIES

J.R.S. DISTRIBUTORS INC.
646 W. MARKET STREET

YORK, PA 17404
717·854·8624

Dealers for Kenwood, Yaesu, Iccm,
Cushcraft, AEA, Kantronics,

Benche r, Diamond, Astron, MFJ,
H ustler, Amcritron, Larsen, ARRL,

and more...
Service is al so available.

•• •
~.."......

-AIR-1

MORSE COACH: A c0m
plete leaetrg eoe tesq
program b learning ee
~ code i1 acartrdQe. For
C64or Cl28 - $49.95
VEeSPECIAl.. - $39.95

. _ .... c....._-.........."'... -.- .... _.,- -......
"'....._-......"..·_ _ ".n,.."._---

ELECTRONICS

....
Systems

"" 0 0 0 Vl$A

10°' Oo~ 1 c..~~= b """" dotool, i

Phone 714 496-6639

GANOG

InterFlex

KoGOfD lor KunfJonks w/V5 rom
PfcGO!D !Of' AEA PK·88,232,2232

Invest in the GOLD standard todayl
Easy operation wilh incredible powerl

• Conferencing • 8o<kQfOU'ld File Tronsfers
• Robot COs • logging. Mocrtl Files

• Automatic Q1H/QSl Exchange
• Advanced Text HancDing

• 9S~ ManuaI
• u-;.,. HoIp Sy>Iom
• Quick ieEe. lI'lCe Guide

• NoIhing Else Comes Close
• CaU TOday For Prices

- s

.... ," .....ro-....D.... eo- "_L...
T""''''k m.a.u $0.0(' ,pol (:t" 1-800.916.7J7J

Box 64 18
logunc Niguel
CA Q2C1J7

h ..... £~ ........
• f >ol·5.ol. --..0 _

• "" J .. _ .
. e-,.... .........·r_ _ .. _

~,,"C__•
. ,.., " ..4~.. F_ ..
•~o-fIrt_·f...,._.......~ .....
-"~n .~• .10..- _ ,.

'Ill.. AIlIlo.... ,MI "AIlIC

CIRCLE rr ON READER SERVICE CARO

MORSE
COACH

O F M A Fl VL A N O

15214 DAKOTA DRIVE • GAmlERSBURG, MD 20877

~ (301)258-737311I]

COMMODORE -USERS

==::-AiRDIS K
wat8. Boll VlC-20and ;;"ii_iiiiiiiiiiii_1
C64I128llltglili"S on one <islI. S3US
~:cabo.", versiJn 1orCM'128 «Wi.$SUS

CIRCLe 116 ON READER SERVICE CARD

AlR-1: Aw, p:te ftel'Iac8 ¥tem
lorsen:l an:!~ on CW, RnY
(Bau;lol & ASCII) and AMTOA. lor
use wilh CorrmcxIolt! VlC-20.
Operatilg pru;jrarn il ROM. $99.95

SWL SWL: A receive cnty c:aItricI!;le lor
CW, AnY (BauO:ll & ASCII) lor use

I _.;,;;;,;;_ wtrl Commodore 641128~

I ' progI"" flFKlM~NOWS4US
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A TK bnical 0.11.1
t1a . d book 01 Pra ct ical
Infnrmation lor the
Amal~ur Radi o Op~ra l o r

G. It . Wa~mun. K2~WA

The Handy
HamBook

a. Glide Reade. SelVlce I ~o . 263.

integrated se rvices d igital net
work, cellular telephones. video
conterenctnq. and videophones.
Nope, it doesn 't mention amateur
radio. forsooth.

By th e lime you 're th rough
reading this you'll have a good
solid general education is current
communications technology. Also,
if you have even a shred of cre
ativity lett aller semi-survtvinq our
fabled American school system,
you'll see end less opportunities
for applying these new technolo
gies to amateur radio . How many
a s o s could we cram onto the
20m phon e band us ing com 
pressed digital audio signals in
stead 01 SSB? A hundred times
as many? With less a RM? If they
can cram a VHS-quality video Sig
nal on a telephone wire, we ought
to be able to put one on 20m.
Who wi ll be the li rst to transmit
"s teamboat Willy' 2

on 20m?
Each of the chapters I listed

above were written by experts in
the i r ueros. And , despite the
Pn.tr.s on many of their names.
they've managed to make the ir
material easily understandable.

About the only negative is the
lack of an index. Tsk!

Oh yes, how much? $37. ISBN:
0-240-80238-1 . Focal Press. Buy

Communication Technology Update, 4th Edition.
Despi te the possibly daunting

nne. this is a book that every red·
blooded (and blu e-blooded , and
even lily-li vered) ham shou ld
read. No equations. No complex
ci rcuits. No build-it-yourself pro
jects. Th is book is packed solid
with th e latest ho t scoop on
whafs doing in radio . TV, video,
digital, and so on technology. II's
all in relative ly plain English, ex
cept lor the welter of acronyms.

So what's MPEG2+? The next
lime this comes up during a a so,
you ' l know the answer. What ever
happened to MD and DCC, which
your Uncle Wayne predicted in his
CD Review editorials would fail as
new music forma ts? Sony and
Philips wasted hundreds of mil
lions on these, Read all about it.

This 428-page 8" x 11" book is
an interesting read, covering digi
tal video compression , cable TV.
Video Drattone, interactive TV, di
rect broadcasting satellites, high
definition TV. low power TV, radio
broadcasting, computer technolo
gy, the Internet , electronic mes
saging. on-line service s, multime
dia , video games, desktop pub
lishing. fax machines, virtual reali
ty, desktop video production, cam
corders , digital audio , satel lites,
distance learning. local and long
distance telephones, fiber optics.

Handy HamBook

This is a great li llie book ,
packed full 01 tables , charts, and
data you need around the ham
shack. Coax info , country lists,
antenna formulas, a -signals, PL
tones. ASCII Characters. over 200
pages 0 1 essential information
that you don't want to ha ve to
hunt for when you need it , II' s
been gathered by Gerald Wag
man K2EWA. II's published by
Romanco Enterprises, Box 34 ,
Mill/own NJ 08850. The book is
514 .50 postpaid, unless you're in
NJ, in which case there's 72c tax.
Or, better yet , move to NH and
save the 721/;, Circle Reader Ser
vice No. 206 .

Kantronics
Version 6.0 of KantroniCs KPC· report without a collision; the sys-

3 is now GPS-compalible . The tem operator can reconfigure the
TNC connects to GPS receivers GPS unit from a remote location;
with NMEA.()1 83 interfaces and and irs APR S co mpaubte.
make it so users ca n use as Kant ronics has an EPROM up-
many as fou r GPS unit's NMEA grad e ava ilab le lor earlier ve r-
data st rings; GPS da ta can be sians.
stored for later retrieval and is ec- Con tact: Kantronics, 1202 E
cessible via the KPC-3's mailbox; 23rd Street, Lawrence K$ 66046
users can spec ify beacon start (Fax 9 '3-842-202 7) for more in-
time and amount of time between formation. Or circle Reader Ser-
beacons, so multiple stations can vice No. 207.
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Basic
TV Technology

Focal Press has a new
172p $20 paperback ed ition
(2nd) which will help you un
derstand h ow TV works. II
starts out with the most baSic
of fundamentals , with the end
result that you'll finally have a
good grasp of the subject.
Alas, there's no index (tsk!),
and it doesn't go in to com
pre ssion techn ol ogy l ike
MPEG.

Circl e Reader Service No.
203.

Diego , CA 92126-4202; (6 19)
549-6340, (800) 233- 1728, fax:
(619) 549-6345. Or cird e Reader
Service No. 201.

se rvice , Chapter 3 spec ifica lly
guides the radio amateur through
testing procedure s for the Ad 
vanced class exam . The book ex
plains exactly what to bring to the
VE test session. It also contain s
tear-out pages of formula s.

The book is available through
leading amateur radio dealers and
all Radio Shack stores, with a
new blue and green cover and a
photo o f a uthor. The book is
511 .95, and is pubtished by Mas
ter Publi shing , Inc . Or c ircle
Reader Service No. 204.

RF Industries has just released
its RFA-4027 SMA Technician's
Adapter Kit. which fit s the 13
most popular SMA adapters and
contains both in-series and be
rween-senes adapters, satisfying
mo st adap ter requirem ents .
They're ho used in a zippered
teamereue case which li es flat
when fu lly opened . All adapter
sections are ni ckel-plated , ma o
chined brass with gold -pla ted
contacts in Teflon oierecmc. For
more irlformatiorl , contact RF In
dustries, 7610 Miramar Rd., san

RF Industries

Compiled by Wayne Green W2NSD/ l

Gordon West Advanced Book Now Updated

Octavia-Box 88 Opened
The whole Russian callbook , phone numbers. You can update

including all the previous Soviet the list, even add notes when you
Republics , is now available on make a contact. The list is updat-
two 3.5' floppies for your PC (no ed twice a year (April and Octo-
Mac) . There are more than ber). It's available for $25, plus S3
50,000 hams and their addresses shipping by air (money orders, no
l isted , m any with their hom e checks) f rom Jan Bexner

$M7DEW, viu« Da len
Berghem, $-34191 Ljungby,
Sweden. Or circle Reader Ser
vice No. 202.

Amateur radio operators wish·
ing to upgrade to Advanced class
may now obtain the new. updaled
Ad vance d c lass FCC license
preparatiorl book, written by well·
known instru ctor, Gordon We st
WB6NOA. The new book covers
all 582 Element 4A questions and
answers , with fou r possible an
swers and West's unique expla 
nation for every question.

The first 20 pages are devoted
to bringing the licensed radio am
a teur up to date on recent
changes within the amateur radio
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Have Beam, Will Travel!
Shake. twist-s-your walking stick becomes a beam!

How would ) 'OU like a
four e lement 2 meter yagi
that travels the mountain
trails as as walking stick?
Pick a rest stop. remove the
end cap. shake OUI the ele
ments and feedline. and in
two minutes your HT is full
q uieting wherever yo u POint
it.

Finished resting? Un
screw the elements and drop
them into the boom; you re
ready for travel. BUI whenev
er you get the urge. it's there,
ready to zero in on a jammer.
chase a radio fox. or shoot
your signal out of a hole in
time of difficuhy.

What is it? ArrowBeam .
II shoots srraigm and true,
dod its strong flex ible ele
ments are stored in the boom
like arro ws in a quive r. It
weights only a pound and a
half and is balanced in the
hand. out it can lake abuse.

Kee p it in the trunk of the
car. It's rough exterior pro
tects everything against dam
age as it gets tossed and
knocked about. But when irs
time for action-shake , tw ist.

and ArrowBeam is ready to
shoot your RF right where
you want it.

This handy versatile an
tenna is made to be dropped ,
bumped. and stepped o n
while you are raci ng through
brush and branches in pursuit
of the elusive rad io fox .
Drop it? It bounces. Snag a
low limb as you drive by ?
Twang! the tempered ele
ments just spring back into
position. Sit o n it? You'l!
need a bandaid for yo ur fan
ny. but ArrowBeam will be
ready for more.

Of course ArrowBeam
will do j ust fine in an attic or
on a mast e ven though it's
made for the tonure of the T
hunt.
Perfo r m ance? ArrowBeam

scored best for its boom
length at the Dayton VHF
compe tition. It' s the antenna
chosed by the FAA for its
spook beacon and rogue ELT
search teams.

Now you can ha ve At
ro wBeam's performance and
toug hness for your radio ad
ventures.

Half-S ize ArrowBeam? ArrowBeams
Now there ' s a version of Ar-
rowBeam that breaks down • W alking Stick 2m $79

Elemems 4 Boom Length 48~
to half the Walking Stick Gain 6.1 dB Front/Back 10.1 dB
size-the Grab-N-Go Arrow SWR <1 .1 min, <1 .5 band edges
Beam. For storage the boom Add $6 S&H
separates at the ce nter, so • G rab-N-Go 2m $89
the whole ante nna stores in Same as above. but breaks down
hal f the length- perfect for to <25" for storage. Mast mount
slipping in a backpack. and Forest Green Stuff Sack in-

You get the same great eluded. Add $6 S&H
pe rformance. the same ease • W alk ing St ick 'Oem $49
of assembly, the same robust Elements 5 Boom Length 40~

durability. but Grab-N-Go Gam 7.3 dB FrootlBack 12. 1 dB
fits in you r suitcase. SWR <1 .1 rnin.ct .S band edges

The Grab-N-Go Arrow- Add 55 S&H
Beam comes in its own for- Other Range Extenders
est green stu ff sack. There' s • Pico-J 2m $19,95 ppd
e xtra room there for other • Pico-J 2m17Ocm $26 ppd
goodies yo u may wish to • 2m Packet Pico-J $22 ppd
carry with your beam- • TigerTail (2mf7Ocm) $8 ppd
feedline, homebre w PVC S $5
mast, omnidirectional Pico-J ave
antenna, etc. This is the ver- Orde r more than o ne item and
sian Becca is taking on her kn.ock $5 and shipping off the
trip. prtce of each afte r the first.
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~-------------
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Intelligent Digital Enhanced Communications System

DSP at the IF stage is now a reality with Kenwood's
new T5-870S HF transceiver. This new design uses
state-of-the-art DSP chips that provide for receiving
enhancements to bring signals out of the noise.
Imagine oyer lOOdB of noise reduction with no signal
loss! Imagine CW bandwidth adjustable to 50 Hz!
Advanced speech processing with transmit equalization
that will make you the fi rst in pile-ups! Plus, complete
computer operation and control of the TS-870S is
possihle with supplied MS Windows® software and a
built-in RS-232C port.

Enjoy Iuture technology T5-8705
now with the T5-870S.

HF TRANSCEIVER

FEATU RES
II F Stage Digilal Signa l Processing I Mult i·Fu nct ion Digital
Filtering (no optional fi lters required ) I Dual-Mode Noise
Red uction . Beat Cancelle r ' Auto Notch Filter ' Variable AGC
• Selectable Voice Eq ualizer (5SB & AM) • Speec h Processor
• Selectable Transmit Equali zer I High Speed (57.6 kbps)
Co mputer Co ntrol with MS Windows«l Software included n;SA only)

• Buill -in RS-2J2C Po rt • 100 Waus Output on 55B, CW, Fro.! ,
F5K; 25 WallS o n AM • 100 kHz - 30 MHz General Coverage
Receiver I Full -Puncnon KI LogiKl.'Y Keyer • Buill -in Automa tic
Ante nna Tuner (TX & RX) • 2 Anten na Terminals ' Receiver
Antenna Termi na l ' Dual v f- Os with 100 Me mory Channels Plus
') Quick Memory Channe ls I Full Band Scan, Programmable Band
Scan, Group Scan. Memo ry Scan wnh Memory Channel Lock -OUI
• Bui lt- in To ne Encoder (FM) • Easy-to-use ~lenu System for Quick
Sett ing of Functions I High Quali ty 60 Second Digital Recording
Unit Option (D RU·3) • Voice Synthestae r Unit Option (V5-2)

\I5AFl().l256
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