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COM enhances your mobiling expen
wiill asleek design pertect for lDday's
aUlllmobiles. Big rig pertormanre and
maximum frequency rol"erage are yours

witll tile ultra<Olllpact IG-229.\!H2-Meterand
IC-449HOMHzmobile transcei\~rs.

Inromparable ICOM quality and an array of
alluri ng reatores ensore erdless hours of operati ng
enjoyment: 20memory channels stIlreoperating
offset and suhaudible tone frequencies:up III 50 waUs
JXlwer output: mil channel: and unique aulll dialing

fu n(lionfor cxrel­
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and ItlJC<1ter
ronlrol.

The 1G-229/H
and 1G-449will
em your mobil­
ing expectJtions.
Test ume one lDday

at your quality lCOMamateur de<llcr and see what
mobiling csn be. For full derails call the ICO\I
Brochure Hotl ineat 1-8OQ-999-987i.
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MFJ gives you all 9 di ital modes @
and keeps on bringing you state-of-t e-art advances
. .. while others offer you some digital modes using 3 year
old technology!_ -

MFJ-1 278

•

You gel MFJ's one year No Maller
w hut t" Guarantee .
Tha t means we will repair or replac

your M FJ multi-mode (al our nption) 110

mailer ...hul happens 10 it (or a year.
Otht'11> gtve you a limift'li warranty.

What if ,he)" say. "Sorry . your limilt'ti
warranty doesn't cover fluitT '

Cet 9 new ways of ha\inR fun
Don°t seme for 3 year old tcchnojogy.
Cht"N.' the on ly mulli-mode thai gin's

you the latest advances and all 9 modes.
Get 9 new ways of having fu n loduy.'

qu ick " O K" command selects the mode! Soft ware Pack ~els you o n the air instantly!
O ne FREE Upgr a d e! :\11-'.) software packs with interface cable get

W he n you buy your MFl -1278 today, you you on the air instantly if you USC:ln IBM com-
don' t have to miss new modes and features that panblc . Commodore or Macintosh computer .
come out (ommorow. \\'hy? Because your 1278 He rc a rc some o f the programs available:
COlliL'S with a co upon good for one free cprom M FJ·1 289. $59 .95, Menu dri ven. Supcr IBM
upgrade exchange that' ll add new tearures. compatib le program- See ad below fur details.

Plus More . . . ~IFJ- 1282R. $]9,95. New with mult i-gray
Plus you get . . . 32K RAM.fre~ AC power receive for Commodore 64/ 128 . Menu driven.

supply , Host mode that lets MFJ-1278 serve as .\1t"J·1 2S7. $2-1.95. Macinto~h starter pack .

New MF,I l\IulliComn
, ••• exciting new 1278 software

High resolution - . Multi-Gray i ,

,.tp ne....s pholo n'~FAX weather
received on map received on
20.738 .UH::. using 16,410 .\111: using
,\IF) JfulliCom JIF) JfultiCom
and MF)-1278 and MFJ-1278
....ilh multi-gray with multi-gray
mod em, modem .

MFJ-1289 New menu-driven Mult iComr" can he transmitted by FAX. SSTY or Packet. On-

55 9 9 5 brings o ut the full power of yo ur line help. RS·232 cable. Tons mo re , Call for free
MFJ-1278 with multi-gray modem. MFJ catalog for full informatio n: 800-647 - IHOO.

No set-up required - just load and usc . You 0 ti I 'IFJ 1292 di iti $1999 S
get incredible high resolution We FAX maps p IOna 1" - Igl Izer, -
and A I' news phOh)!; righ t off HF. You :lJ.,0 . ' - Id s )·ou instandy point. shoo' and transmit
get color packet pictures and multi-gray SSTY. a "ideo pic,"" - all in OM smooth s~qu,nc'
Bur;tin~ with feature~ . . . One-Key Transrrnt your very own dig itized pictures all

J-1acrosno combine muluplc keystrokes mtll a over the world b)' packet. FAX or SSTV , J-fFJ
lOingle touch . Call-Alen'" sounds an alann MultiComTlol leis yoo integrate the MFJ-1292
when any characters you tell it 10 watch for " Picture Pe rfect" Video Diguizcr , 5199.95 with
come in. Auto- Setr", instantly switcbes entire your MFJ- 127K for ~htx)ting and transmitting
stored sets of parameters. Auro-Route rt" lotore~ your pictures in tine smooth sequence.
digipeater node routes for Insranr use, Packet X earest Dealer/Orders: 800~7-1800

Mult i-PIeJ;nl leis you tran~mi tQoS'O=" li~'le,a MF.:JM FJ E:\TER PRISE..."i. IJ\,;C.
binary file and continue you r . l~ U11- Box 494. MilOS. State. MS 39702
word?' gives a powerful word processor tha t «on 323.5869: TEl.E X: 53 4590
is tailor-made for multi-mode communications. I-AX : (60t) 323-6551; ln-ludc s/h.

C us tom QSL created with paint program MFJ • . . making quality aff ordable

New MFJ-1278T Turbo
with fas t 2400 baud modem

MFJ-1278T _

53599 5 • G .:::.. . :.
The new MFJ-1278T TurbO gives you fast 2400 baud packet

.- /'WiCe the baud rate of any other multi-mode. By communi­
cating laster you'l reduce chances for error, lessen congestion
and more efficiently uWize our ham frequencies . You 'H also get
1200I30O baud for compatibility with older TNes.

The 2400 baud modem is also available separately. Order
MFJ·2400, $69.95. lor any MFJ and most other TNCs.

MFJ.127{lB

51399 5

51599 5

---
•

•

I\1 FJ -1270B super c one of TA PR's T NC-2
gives yo u mo re features than uny other packet
contro ller -- for $139,95

You can double yo ur fun by operating VHF
and HF because you get high performance
switchable YHF/H F moderns.

You get tbe Easy MailJ '! Perso nal Mailbox
with soft -purtinoned memory so you and your
buddies can leave messages 24 hours a day .

In ~l Frs new WeFAX mode you can prinl
fuJl-ncdSL>d weather maps to screen or primer
and save to divk u~ing most computers.

A oew KISS interface ICIl» ou ron TCP/IP
and MSYS. l"ET ROM compatible.

YIlU also get 32K RAM and a free 1JO VAC
power supply (or UM' 12 VDC).

For dependable HF packet tun ing. the
MFJ· 1274 gives you a high resolu tion tun ing
indicator -- and it's only $20 more.

New 2400 baud Turbo models available:
MFJ-1270IJT , $209.95; MFJ-1274T . $229 ,95 .
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Look in "Barter 'n: Buy." There is
usually at least one ad for ham Apple
software . Then , there 's " RTTY
Loop." Dr. Leavey WA 3AJR has
mentioned Apple software in some
of his columns. You can contact him
by letter ore--mail.

. . . Linda KA1UKM

Mike KB2JNB I recently finished
your latest copy of 73Magazineand I
thought it was great. I was reading
the story about kids in ham radio and
how much they enjoy it. Being a
young amateur myself , I enjoyed
reading about kids my age. I'd like to
hear more about this in the futu re .

In general, IBM is where the bucks
are, comercially, but it's ne ver
stopped people from writing their
own software and sharing it with oth­
ers via on-line information setvices
and BBs. If you see a need, why not
fill it?

Nuge's Fearless Prediction: You
won 'I do it!

My experience at Portable 100
and Pica magazines (primarily non­
IBM) has been that. while hams are
often the most vocal about wanting
certain programs, Ihey're the least
like ly to actual/y do something about
writing them. If YOU 'd care to prove
me wrong, YOU'd be doing your fel­
low Apple-type hams quite a fa­
vor . . . Nuge WBBGLO

R.R. De Jongh WB7CPT, Bell evue
WA Just a tew lines to thank you for
73, the only real ham magazine lett!
With the demise of the other New
Hampshire offer ing, and the subse­
quent substitution of something less
than satisfactory, I find that I worry
somewhat about 73. I see a trend in
73 that makes me somewhat un­
easy-the "OSTing" of 73! That is,
the inc reasing number of columns
and nootecn articles and the reduc­
tion of tech and construction arti ­
cles. I'd hoped that with the lack 01
competition, you wouldn't have to
reso rt to all that fi ll er , being
swamped with teen material. What
happened?

I still enjoy your editorials and
agree w ith about 75 percent of
them ....

While we put as many construction
articles in 73 as possible, not every­
one likes to sit down at the work­
bench with a hot soldering iron' We
like to round out each issue with sto­
ries about what people are aclually
doing with amateur radio . We have
special interest columns since there
are so many facets ofthe hobby, and
I think you'll find that many of these
columns have construction hints
and projects in them, in addition 10

our regular articles. What one per­
son considers filler is another's fil,·
ing (I prefer strawberry).'

... Bill W8BELK

Mike & Linda Simmons W89CWEf
KA9LW E As " 900" telephone num­
bers are getting more popular, we
were wonder ing if 73 might set one
up and charge around $5 for a trial
subscri ption. This might attract
young Novices.

Give me three years 10 turn the mu­
sic business around and make it
safe for talented performers . . . for a
change . . . Wayne

My quick scan of CompuServe's
HAMNET data libraries lurned up a
few Apple programs ' two CW train­
ers, two MUF programs, an antenna
design program, and a loroid trans­
form er design program. I haven't
tried CompuSetve's Apple--specific
forums, so I'm sure with a bit of dig­
ging you 'l/ turn up more.

Ryan Lu ghermo, Midland Ml Unc le
Wayne, I need your help again. I ac­
quired an Apple IIc computer, but
the way the da mned ham industry is.
everything is for the IBM. I cannot
find software for all aspects of radio.
In these days of much-needed youth
in the ham ranks, how does acollege
student paying his own way get into
this hob by without paying an arm
and a leg? You bet I' m not going to
buy an IBM (I can't alford it , anyway!)
just to get into ham radio .

People need to stop and think. It's
not just the code that discourages
youth. How about the cost of every­
thin g? I didn't come from a family
that bought whatever I wante d.
Please voice the opinion to man u­
facturers if you get the chance. Your
voice is much more respected in the
ham world than just a zc-yeer-cio
college student's. Anyway, if any of
your readers has any software for
the Apple IIc computer , , need their
help.

Keep on writ ing those great edito­
rials that actually make people think ,
as it's the part of each issue I read
first, even before the table of con­
tents!

We 're doing this with CO Review ,
aI/owing readers to hear samples of
new CD releases and to get a short
message from me on what I've been
doing . It takes a lot of activily to
make a 900 number pay 011, and I
doubt we could gel enough ham
calls. . but we 'll set it up and see
how it goes as soon as we can.

. . . Wayne

ing your code system. I hope you r
shake-up of the music business is
progressing- it's sorely needed. ,
spent 3 years on the road as a pro­
fess ional saxophonist and found it's
not how good you are, but who you
know that gets you the breaks. Love
the new look of 73 and read your
editorials first. Take care and watch
your stress level.

This reader is scared silly that the
ARRL may find out who he is, so I've
withheld his name. How does the
League generate such utter terror?

. .. Wayne

Number 1 01'1 your Feedback card

From the Hamshack

Gutless Dweeb 1NERD At the
ARRL Forum at Boxborough it was
suggested that hams could pass
along thei r used magazines to their
local school li brari es, hoping kids
might get exposed to 'em. Tom (W l
director) said it would be better to
just purchase new League materials
and donate them. Someone sug­
gested the l eague should have had
a booth at the Eastern States Expo­
sition (a humongous fair), since it is
near HO Price said no, the hams in
California might want them to do the
same and they can' t be everyw here.
So we' re nowhere. Instead of being
considered, every sug gestion was
argued and defensi vely put down
with lame rebuttals.

So stop sniveling and get your tick­
at .. . Wayne

Jim Blizzard AB4YC, Alabaster AL
Keep up the good work! I've been a
ham since March 1990, and have
been buying your magazine off the
newsstand since February. It' s fun
to read your " Never Say Die" each
month .

It ' s a shame, though , that you
have to beg , plead, and sc ream at
hams to get off their ampl if iers and
get busy sharing this exciting hobby
with non-hams. There are so many
d imensions to ham rad io-some­
th ing for everyone.

Fortunately for me, there is an ac­
tive g roup of hams where I work (at
the phone company) who are inter­
ested in teaching others about ama­
teur radio. That' s how I became in­
volved last December.

This fall we' re going to have class­
es tor both non-hams and hams in­
terested in upgrading. The class will
include traffic hand ling , packet ,
RllY, hands-on CW, oso practice,
DXing and hints, and theory.

Just wanted you to know there are
some of us on the go.

cess, I'm gelting back into the hob­
by and W ay ne a in ' t ch ange d a
bit. After trying a few issues of the
other ha m magazines, it seems
as if 73 is the only one worth buy­
ing. Thanks, Wayne , for hanging in
there and making my return a wel­
come one .

Tom Maynard, Hinckley IL About
20 yea rs ago as a Novice I remem-
ber being amazed by Wayne's au- Gene Griggs N3IEW, Milford DE I
dacious attitude toward the ARRl. used your 20 wpm tape and passed
Now, having achieved enough sue- the 13 wpm test. I have been preach-
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I thougflll was wrong once, but I was
mistaken . . . Wayne

John Devon KI600 Okay, I'll sub­
scribe! 73 features superior writing
and a forward-looking attitude, with­
out forgelling rad io's past. Why is
there so much "history" between
you and the ARRL? And how can
ham radio compete against comput­
ers and BBSs?

Steve Baumrucker WD4MKQ The
Nov. Fire-Ball and OAP articles were
both fun and exciting. It is sad that in
this age of illogic a man with such
reasonable views should be cast as
" an unreasonable man" (by himself,
no less). Your editorials are consis­
tently stimulating . I give zacreort for
prompting me to start a ham radio
club at the local middle school. It is a
smen contribution, but " the journey
of 1000 miles begins with the first
step."

The League? I've been on their case
to be more responsive to us mem­
bers for 40 years . . . and they've
been hating me for speaking up for
40 years, .. Wayne

Fine, Steve. Now how about some
pictures ofyour club? . .. Wayne

Paul Adams WB5EVO Thanks for
you r inspiring editorials and a great
ham magazine . I've been licen sed
since 1971 , and you've tal ked me
into trying just about every phase
from CW to ATV, including RTTY,
SSTV, 160m thru 1296 MHz. Next is
packet.

It"s about time. PaUl . . . Wayne

Bill Weir KA7DTN , Flag st aff AZ
I've enjoyed your "Never Say Die, "
construction articles, and columns
since the mid '60s. So how come
your predictions and opinions at­
ways seem right? Most educational!
Keep up the great work, gang.

LETTERS

Barry Isbelle KC4IDE , Ric hmond
VA Wayne, I th ink you are tops! I've
been a Tech for a couple years­
back after being dumped by ARR L's
" Incentive Licensing. " The team
here in Richmond has graduated
60 + Novices in the last year! Most
instructors are Tachs. Keep pushing
us to give back to the hobby thai
gives us joy.
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Wayne Green W2NSOIl

aren 't just a bunch of crotchety ,
quarrelsome old men , largely re­
t ired, enjoying a fun hobby in ourold
age , paid for by the general public
and preventing them Irom gell ing
communications services t hey'd
pay billions to get. Let 's suppose
that we really do have thousands 01
kids gelling licenses, even though
we don't see them at namtests or
club meetings, or hear them on the
air .. .and they haven't shown up on
the FCC statistics.

Let's suppose that the Third World
countries, the ones who have the
most votes at the ITU, aren 't mad at
past vis it ing Amer ican and Eu­
ropean hams who have flaunted
their rules. Let's suppose they are
aware of the enormous benefits am­
ateur radio could bring to their coun­
try, even though no one has ever
mentioned it to them . .. and that
they will be happy to give up their
claims for shortwave broadcast ing
frequencies and other radiO needs.
Let 's forgel that s ince their te le·
phone systems are almost nenexie­
lent most businesses have to use ra­
dio communicatio ns, l or w h ich
frequencies are despe ratel y need­
ed . I've mentioned all these things
many times belore and most of you
have fOfgollen them, so one more
time should be easy.

Okay, then our hobby is hunky­
dory and I'm a gloom and doom cur­
mudgeon lor even suggesting the
ARRL has shirked its responsibitity
to manage things. Even so, what' s
the possible harm if you elect a new
director? One maybe with someseri­
ous business and marketing experi­
ence? Heck, maybe even someone
who hasn't been an ARRL official for
the last twenty years. What will it
hurt?

Now , if that's ARRL-bashing ,
please advise how you figure that.
And have enough guts to sign your
ca ll.

Your Biggest Thrill

When I asked if you 've ever had
lun with amateur radio, what came to
mind? Think back . What was your
most exciting ham experience? I've
asked many hams this and gotten
some fascinat ing stories. Now I'm
asking you, knowing the 73 readers
will enjoy your experience as much
ui.

How long should the story be? As
long as it takes, but if you run off at
the word processor our editors will
cut you down to size. If you can send
a lloppy along with the hard copy, so
much the better. Don't forget a pic­
ture 01 yourself too , just in case we
think the readers will enjoy your sto­
'Y.

Most 01 my truly e~c it i ng times
have been while on DXpeditions. I'll
never forget a minute of any of 'em .
On my first, to Navassa in 1958, it
was one adventure after another.
First it was weathenng a hurricane at
sea . . . then almost crashing on a
corer reef .. . then almosl getting
shot by the Hait ian police .. . then
having 10 dive in shark-infested wa-

Continued on page 73

or with our government in Washing­
ton.

II you're an ARRL member but
don't want to " get involved" you can
just be sure to not vote for the jncum­
bent director in the next election. If
you 're a member and feel you owe
more to amateur radiO than one vote
you 'll start looking lor someone to
get behind and run for director, They
have to have been a cont inuou s
member lor at least four years and
not be involved with the ham indu s­
try. It' ll be a plus if they have some
business experience . something
which is sadly lacking with far too
many current directors.

If you're not a member you can try
to get you r ARRL frie nds and fellow
club members to wake up and smell
the mess.

Should you join the l eague and
try to fight from within, as they so
highly recommend? You have ten
times the power to be heard before
they get your money. Once they
have it, you've tost your leverage. If
they show some signs of actually ac­
cepting their responsibility to protect
our hobby, then they're worth any­
thing they have the guts to charge.

As a SO-year League member I re­
ally hate the way they've allowed our
bands to deteriorate . For instance,
they should have cleaned up the
KV4FZ and K1MAN messes long
ago. And w hat happened to their
promise to bring in 50,000 new
hams?

And how many Third Worid coun­
try leaders have ARRL represents­
tives visited recently in preparation
10rWARC?

Your vote for a new director in your
d ivision will get lhe ball rolling. It'll let
' em know they have to do more than
just spe nd your money. You demand
eore servce for your dues. You owe
amateur radiO this IOf the benefits
a's brought to you . .. and lor those
it's made available, even if you
haven't enjoyed them,

What It I'm Wrong?

As the old saying goes, I thought I
was wrong once, but I was wrong
about that. Let's suppose, though,
that this time I'm wrong . . . that our
ba nd s are peachy , _. a mod el of
whICh we can be proud and not one
that ccmmercrer interests can ex­
ploit. Let's suppose that we reall y

haven't had a revolution yel.
A corporation which so misrnen­

aged its assets as the League has
ours would be l aci ng ta keover
bids . , .or at least a stockholder re­
volt.lf you 're a member of the ARRL,
you 're a stockholder. Say, is Wayne
" bashing" the League again? No,
not yel , but t may . , .1may.

Three Main Problems

In case your memory is short, let 's
review what's broken an-d needs 10
be l i~ed , Yes , I know I've wntten
aboUt all this before . , .so what are
they? (1) We need to clean up the
messes we've allowed to bu ild up On
our bands. (2) We need to get seri­
ous about attracting young new
hams. (3a) A WARC is coming next
year in Madrid and we're woefully
unprepared to do anyth ing but
spend a lot of money send ing over
League vacationers, (3b) Fol lowed
by a Geneva WARC in 1993, for
which we' re equally unprepared ex­
cept for ARRL hotel reservations.

Those are the problems. Now,
ho w about solutions? Obviou sly
there isn 't much you can do person­
ally about these miseries. The re isn 'l
even much I can do as an individu­
al. . _other than try to get as many
amateurs as possible to understand
what 's going on and how to go about
f i ~ i n g things.

The ux is both easy and difficult.
The easy part is your voting in new
ARRL directors in the next election
(they' re re-elected every two years).
ree oracun part is trying toccowce
hard-core League members that
there's anything wrong. Oh, they're
aware of how bad ou r bands are, but
they seem to expect the FCC to
clean things up , not the League . Self
policing? No, they don 't Ihink they
recall anyone prom ising the FCC
anything like lhat.

These old birds get upset when
someone tries to tetl them that the
FCC views us as a royal pain. They
vaguely recognize on some level
that we' re keeping commerc ial inter­
ests from using billions of dollars 01
desperately needed frequencies.
But heck, we've always had 'em.
They don't like to think about the
ccmmercrer pressures to prov ide
more rad io services, They know that
money talks, but haven't really fig­
ured out what this means at the ITU

NEVER SA Y DIE

Your IOU Is Due
Let's see a quick show 01 hands

... how many 01 you have gotten
som e fun o u t o f amateur ra -
dio sometime? Now, one more
try anyone actually learn any·
thing of value as a result of the h0b­
by? Come on now, none 01 that
lurtive . shi lty-eyed, sullen silence
baloney, I want to see some hands.

Okay, maybe you haven't done all
that much in amateur radio ... 90%
of us haven'l . Maybe I haven't been
able (yet) to coo you in to gelling out
of you r rut and tryi ng packet, RTTY,
SSTV, QRP, OSCAR Of any of the
other lantast ic things there are to do
in amateur rad io, but even il you 've
only taken advantage 01 1% 01 the
lantast ic electronic least you have
ava ilable to you , you have a debt to
the hobby and it's now time to call
that debt. Your IOU is due .

ves.t see some 01you looking un­
easily around, hoping maybe some­
one else will do what needs to be
done. I know what you're saying,
You 're. sigh , too busy with other
th ings. And aller all , ha mming is on­
ly a hobby. Besides, you' re tired .
Yes, I know, over ha ll of all licensed
amateurs aren ' t active ... haven't
been in years ... so what' s the big
deal?

" All right, already," you 're saying
about now. Now what does Wayne
wanl me to do? And why , pray tell ,
should I bother? The hobby has had
its ups and downs, but it's stil l here
45 years alter we got back on the air
alter WWR So what' s the big deal

"ow?
Well , to be truthlul , it may be noth­

ing at all .. .jusr another false alarm.
But our gas gauge looks like it's fi­
nally running on empty. Maybe it's
just broken. Still , if you 've been ac-
tive fOf very long I've been on the
air for 52 years now you know our
bands are in the worst mess they've
ever been in, And I'm sure you 're
aware that we haven't contributed
much in the way 01 service or tech­
nology to pay lor the rent on our
bands in the tasr as years.

II takes young ste rs to make a
revolut ion. It' s always the students
who bring things to a head. Alas,
we have almost no kids in ama­
teur radio anymore , so all that's lelt
is us old- timers . No wonder we



TH-77A
Compact 2m170cm Dual
BandHT
Here's a radio that deserves a
double-takel The TH-77A is a
feature-packed dual band radio
compressed Into an HT package.
The accessories are compatible
with ourTH-75,TH-25, and TH-26
Series radios. Repeater and remote
base users will appreciate the DTMF
memory that can storesll of the
DTMF characters (*, #, A, 8, C. and 0)
that are usually required for
repeater functlonsl
• Wide band receiver coverage.

136-165 (118-165 [AM mode
118-136] MHz after modification) and
438-449.995 MHz.TX on Amateur
bands only. (Two meter sect ion is
modifiable for MARS/ CAP. Permits
required.)

• Dual receive/dual LCD display.
Separate volume and squelch con­
trols for each band.Audio output can
be mixed or separated by using an
external speaker.

• Cross band repeat function.
• Dual Tone Squelch System (DTSS).

Uses standard DTMF to open
squelch.

• CTCSS encode/decode built-In.
• Forty-two memory channels.

All channels odd split capable.
• DTMF memory/autodialer.

Ten l S-digit codes can be stored .
• Direct keyboard frequency entry.

The rotary dial can also be used
to select memory, frequency,
frequency step, CTCSS, and scan
direction.

• Multl ·function, dual scanning. Time
or carrier operated channel or band
scanning.

• Frequency step selectable for
quick QSY. Choose from 5, 10, 12.5,
15, 20, or 25 kHz steps.

• Two watts (1.5 Won UHF) with
supplied battery pack. Five watts
output with PB-8 battery pack or
13.8 volts. Low power is 500 mW

• DC direct-in operation from 6.3-16
VDC with the PG-2W

• T-Alert with elapsed time Indicator.
• Automatic repeater offset on 2 m.
• Battery-saving features.

Auto battery saver, auto power off
function, and economy power mode.

• Supplied accessories:
Flex antenna, PB-6 battery pack
(7.2 V. 600 mAH), wall charger, be lt
hook, wrist strap, keyboard cover.

Optional accessories:
• BC·10: Compact charger . BC-l1: Rapid
charger . BH·6: Swivel mount . BT-6 :AAA
battery case . DC-1/PG-2Y: DC adapter
• DC-4: Mobile charger for PB-10 . DC-5:
Mobile charger for PB-6, 7, 9 • PS-5 : 7.2 V,
200 mAh NiCd pack for 2.5 W output
• PS-6 : 7.2 V, 600 mAh NiCd pack . PS-7:
7.2 V, 1100 mAh NiCd pack . PS-8 : 12 V,
600 mAh NiCd for 5 W output . PB-9 :
7.2 V, 600 mAh NiCd with built-in charger
• PB-l1: 12 V, 600 mAh OR 6 V, 1200 mAh,
for 5 W OR 2 W . HMC-2: Headset with
VOX and PTT . PG-2W: DC cable w/fuse
• PG-3F: DC cable with filter and cigarette
lighter plug . SC-28, 29: Soft case
• SMC-30/31: Speaker mtcs. • SMC-33:
Speaker rmc.wzremote control . WR-1:
Water resistant bag.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS &TEST EQUIPMENT GROUP
P.e. BOX 22745, 2201 E.Dominguez Street
Long Beach, CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075,959 Gana Court
Mississauga,Ontario. Canada L4T4C2

KENWOOD
Complele service manuals a", available for all Kenwood r,anseeivers and most accessorias.
Speeilicarions and learu,,,s a", subject 10 change wirhoo r nOlice Of o bligalioo.
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KENWOOD

Si

• Built-
• Built-
·100 mI.."or Store inde-
pendent transmit and receive frequen­
cies, mode, fitter data. auto-tuner data
and crcss frequency.
• O' I bar meter.
A d tlo al Feature • Built-in inter­
face for computer control Program­
mable tone encoder e Built-in heavy
duty AC power supply and speaker
Adjustable VFO tuning torque

• MUltiple scanning functions
• MC-43S hand microphone supplied
Optional Ace. sori.s
• DSP-10 Digital Signal Processor *
• SO-2 TCXO* • VS-2 Voice synthesizer
• YK·BBC-1500 Hz CW fitter for 8.83 MHz IF.
• YG-455C-1 500 Hz CWfilter for 455 kHz IF·
• YK-BBCN-1270 Hz CW filter for 8.83 MHz IF
• YG-455CN-1250 Hz CW fitter for 455 kHz IF.
• YK·88SN-11.8 kHz sse filter for 8.83 MHz IF
• YG-455S-12.4 kHz sse filter for 455 kHz IF"-
• SP-950 External speaker wfAF filter
• SM'230 Station monitOfwfpan display
· SW-2100 SWR/power meter
· TL-922A Linear amplifier (not fOf aSK)
• Built-in fat the TS-950S0
t Optional for the TS-950S

KENWOOD U.sA. CORPORATION
COMMUNICATIONS &TEST EQUIPMENT GROUP
P.O. BOX 22745. 2201 E.DominguezStreet

• High performance IF 'Ilters built-In Long Beach.CA 90801-5745
Select various filter combinations from KENWOOD ELECTRONICS CANADA INC.
the front panel. For CW, 250 and 500 Hz, P.e. BOX 1075,959 Gana Court
2.4 kHz for SSB, and 6 kHz for AM.Filter Mississauga. Ontario, Canada l4T 4C2
selections can be stored in memory!
• Multi-Drive Sand Pass Filter (BP
circuitry. Fifteen band pass fil ters are
available in the front end to enhance
performance.

The new TS-950So Is the first
Amateur Radio transceiver to utilize
Digital Signal Processing (DSP) , a
high voltage final amplifier, dual
fluorescent tube digital display and
digital meter with a peak-hold function.

uet ncy Recelv Function
The r S-950S0 can receive two fre­
quencies simultaneously.

~",,·,I A.F filter. Synchronized
with SSB IF slope tuning, the digital AF
filter provides sharp characteristics for
optimum filter response.
• 0 n
50 V power transistors in the 150-watt
final section, resulting in minimum dis­
tortion and higher efficiency. Full-power
key-down time exceeds one hour.

oc: eer
me na tuner.

9 "e v re
me S I1s·tlVlty.

Kenwood's Dyna-Mix" high sensitivity
direct mixing system provides incred­
ible performance from 100 kHz to
30 MHz. The lntermodulaticn dynamic
range is 105 dB.
• f mous Kenwood Interference
reduct on circuit SSB Slope Tuning,
CW VBT (Variable Bandwidth Tuning),
CW AF tune, IF notch fi lte r, dual-mode
noise blanker with level control, a-step
RF attenuator (10, 20, or 30 dB), switch­
able AGC circuit, and all-mode squelch.
ComploNe servICe ffilInll8ls ate avaIlable lot liN Kenwood
UtnSClrNllI5 iJt>d mosteccesscees
SpecilcabOflS. fe.llures llfId DiIC1:!S $U/lt8Cf 10~WI/hour
notICe t:N~fIQn
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Photo a.A MARS operator coordinates a radio net wirn affiliate MARS members.
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Photo A. At the 1990 Space Symposium in
Houston, Texas, the AM$AT Board of Direc­
tors presented Andy MacAllister WA5ZIB with
an award for promoting amateur satellite oper­
ation through his "nsmsess" column in 73
Magazine. See his report on the symposium in
this issue!

In February, Time's UP
Last summer the FCC requested zc-me­

ter nets involved in frequency and operat­
ing disputes 10 come up with their own ideas
10 solve the problem. By late lall, five net man­
agers had responded and others were asking
for more l ime . The FCC set a deadline 01
February 1, 1991 for Ihose nels to present
their ideas and plans. The hope is that the
amateurs involved will be able to solve their
own problems. otherwise the FCC might be
forced to act .

The AAAl states that the three main areas
01 dispute are resolvable by enforcement 01
ex isting FCC regulations. These areas in­
clude specific illegal activities: third-party nat­
Ire when there is no thi rd-party agreement be­
tween countries; malicious interference; and
one-way broadcasts which go beyond accept­
ed norms lor transmission on the amateur
bands. lithe amateurs cannot engage in rea­
sonable discussions to solve these mailers
among themsetves, the FCC may be forced to
develop and enforce restrictive rules and reg­
ulations that would hurt the enti re Amateur
Radio Service. TNX a·N-T Bulletin. Vol. 19,
Issue 10.

W1AW Packet BBS
The ARRl has reinstated its packet radio

BBS, W1AW·4, after more than a year off the
air . The system uses Kenwood radios .
Kamtronics TNCs, MSYS multiconnect BBS
software, and a Tandy 1000. donated by
Tandy.

The system is currently on 145.01 MHz with
a backbone for forwarding on 221.05 MHz.
The system is primarily lor dissemination of

ARRl bulletins and will not exchange other
bulletins (such as NEBBS or AllBBS types).
Users are requested not to make W1AW their
"home" BBS. TNX Zero Beat. Nov. '90 issue .

Pays for IIself
MARS is saving sold iers and the ir

families 55.2 m illion per year. and the Army
531.5 m illion, according to the U.S. Army
Info rmat ion Systems Command in Fort
Huachuca, Arizona. Robert sutton. Chief of
the Army's Military Affi liate Radio System
(MARS), says that these statistics, compiled
before Desert Shield. could now be higher.
Thirty.three Army MARS stations are operat­
ing in Saudi Arabia. making about 150-200
phone patches a day. "Army MAASoperators
have also processed ove r 4,200 MARS·
grams, " says Sutton. The MARS network con­
sists 01 233 military and 3,800 HF amateur
radio stations.

The primary purpose of MARS. dating back
to 1925, is to serve as an alternate means 01
communication during emergencies. For ex­
ample. in recen t years, MARS volunteers par­
ticipated in emergency communications duro
ing both the San Francisco earthquake and
Hurricane Hugo . During peaceful times,
MARS contributes to the considerably impcr­
tant task of maintaining the morale and wel­
fare 01 troops and their lamilies. TNX Robert
Sutton and Diana Hawkins.

Callsign Changes
It seems there is not a limit to the number

of times a licensee can change ca l1signs.
says Ray Adams N4BAQ of the Western Caro­
lina AR8-VEC. A new callsign is available to
any licensed ama teur for the asking .

The FCC has always had a policy of issuing
another callsign in exchange for any callsign
the licensee considered obscene . Showing
that a caltsign is Obscene. however. may de­
pend on personal perception and interpreta-

tlon. To avoid being accused of favoritism. the
FCC changed the policy to cover the issuance
of a new callsign to any licensed amateur who
asked .

The licensee cannot choose what the new
callsign will be, howeve r; the block it's drawn
from is determined by the class of license the
applicant holds at the time 01 filing. TNX The
Magnofia Report. Vol. III, No. 10.

Nomadness at WESCON/90
Technological wizard and writer Steve

Roberts N4RYE. who has contributed many
articles to 73 Magazinein the past three years,
appeared at WESCON/90 in Ihe Anaheim
Convention Center last November. Roberts
has spent the tast seven years combining
eclectic technology and interests-ham gear.
computers, solar power. bicycles, and a love
of writing and traveling-in to a wo rk ing
lifestyle of " nomadness. " As a hiqh-tech
nomad. N4RVE has computed and hammed
across America. first from his Winnebiko. and
now from the Behemoth, his new recumbent
bicycle .

After seven years, Nomadic Research Labs
boasts well over 100 corporate sponsors.
such as OrCAD, Hewlet t-Packard , Apple
Computer. and Sun Microsystems. From the
Behemoth's computer systems, Roberts does
bike-top publishing , word processing. satellite
operation, sound editing. and graphics. TNX
Kathryn Botsford of OrCAD.

AHam At Last!
" I 'm f inally a licensed radio amateur, and

one happy ham!" After 25 years in network
television, well-known meteorologist Gordon
Barnes is on Ihe air. With the help and encour­
agement of many ham friends. Barnes began
studying in the fall 01 1989. and received his
license in earty 1990. His first contact was with
Dave Jackson G~EGG in England.

Continued 01'1 page 8
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Photo D. Guardian Angel Julio Rivera learns more about ham radio after delivering some last
minute pointers to Joe Fairclough WB2JKJ, president of the Radio Club of JHS 22. Last
Halloween, the "22 Crew" initiated " SAFE HOME" to escort club members and other YOUfffr
sters to era trom school. They are coordinating the operation on a ManhaNan 220 MHz repeater.
With Angels loradvisers, the Crew will make it safe for hundreds ofyoung people who want to be
hams.

Photo C . Gordon Barnes
KC4OCA, a ham at last!

OSCAR·13 may only have two more
years to orbll the earth . . . or, according
to others, its orbit will correct itself due to
rectors not entirely known. Many believe
AMSAT will come up with a replacement. The
1995 launch date lor Phase III for a gee­
syncronous orbit hamsat, operable 24 hours
a day, has been postponed indefinitely due
to the high cost of such a mission. AMSAT has
sent out a notice via ARRl requesting that,
due to inadequate solar panel illuminatiorl ,
the OSCAR 10 transponder not be used until
furthe r notice. (Check, as this may have
changed by the time this magazine is on the
newsstands.) III

Satellite News

radio 40 meter band be shifted to 6900-7200
kHz (international broadcasters would gel a
separate 7200-7400 exclusive allocation,
possibly 10 7525 kHz), Second, the FCC pro­
poses that low Earth Gribiling Satellites
(LEOs) use 930-931 MHz uplink and 420-421
MHz downlink . Th ird, the FCC recommends a
satell ite/d ig ital sound serv ice thai would
provide quality. wide-area service lor mobile
radio receivers; it is looking at 728-788 MHz,
1493-1525 MHz, and 2390-2450 MHz (in the
amateur spectrum).

Further changes are probable before
WARe '92. Al WARG, each nation will have
one vote. In the past, FCC recommendations
have carried weight with WARe delegates.
WARe agreements must be ratified by the
U.S. senate to become effective in tile United
States. TNX Balanced Modulator.

of the earth's magnetic field)
along with past and predicted
244KxJr activity.

If you can't receive WWV on
your rig, you can call (303)
499- 7111 anytime and hear
the same information . For
more information on WWV and
WWVH, write The National In­
stitute of Standards and Tech­
nology, 2000 East Coun ty
Road 58 , Fort Colli ns CO
80542. TNX KeNIe Drums. Vol.
XVI, Nos. 10 & 11. Also, the
Broward Amateur Radio Club
Bulletin of October '90 (Pem­
broke Pines, Florida) has an
excellent artiCle, " WWV Solar
Activity Reports," by Wally Or­
lidge W3PAE.

WARe Proposals
The FCC released its Second Notice 01

InqUiry concerning possible recommenda­
tions it might make at the 1992 World Admin­
istrative Radio Conference in February 1992.
Before compiling this report, known as uener­
al Docket 89-554, the FCC considered com-­
ments on frequency spectrum needs from
over 50 organizations, including the ARRl,
NASA, Motorola, UPS, the Voice of America,
and the National Association of Broadcasters.
Three recommendations affect amateur radio
frequencies that WARC has the power to teas­
sign .

First , the FCC proposes that the amateur

ATale 01 Two Stations
Stations WWY and WWYH are both oper­

ated by the Nationat Institute of Standards
and Technology. They both broadcast the
time of day and standard time intervals, mar­
itime storm information, omega reports, and
geophysical alerts. Both broadcast AM (DSB)
10 kW on 2.5, 5, 10. and 15 MHz, with WWV
also on 20 MHz . WWV is located at Fort
Collins, Colorado, and WNVH is located in
Kauai, Hawaii. AU of WWV's antennas are om­
nidirectional nett-wave dipoles, while WWVH
has half-wave phased vert icals with a carcoo
pattern aimed at the west.

WWV's announcer is male and WWVH 's
announcer is female .On WWV. mere's no tick
on the 29th and 59th seconds; on WWVH, it' s
silent at seconds 00 and 30. Both stations
broadcast a 440 Hz tone (the musical note
" A" above " middle C"), for chart recorders
and other automated devices, once each
hour-on WWV, 3 minutes past the hour; on
WWVH,l minute past the hour.

For propagation forecasts, hams can use
the qeo-aferts broadcast from WWV only at 18
minutes past each hour and updated every
three hours at 0Hfl, 03M, etc. These alerts
contain information on the sotar flux indell:
measured da ily at 17flfl UTC in Ottawa,
Canada; and the current K-index (distrubance
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Gordon KC40CA be­
came interested in radio
wh ile grow ing up in
Bermuda during World
War II. A long-wire and
Hanicrarter S·38 receiv­
er kept him and h is
brother, Pete, informed
on world events. Before
long, they had raised an
antenna farm among
the cedar s . Says
Barnes, " The rad io
served as an education­
atuevice. This is how my
brother and I learned
abo ut spo rts .. . they
were broadcasting into
co un tri es wh ere our
men were fighting , and
knowing that many tor­
eigners would be listening lor the first time,
they took time and pride in ell:p1aining the

I - I"game .. . . t was Just great.
Barnes. who worked with CBS, WUSA·TV,

and WFLA·TV, had his own syndicated weath­
er network, and he also served as a weather
consultant lor many private and pubncty­
owned companies. A "weetremcuc'' whOSe
predictive talents show the highest rates of
accuracy, Barnes feels that nearly every ser­
vice and product is affected by the weather.
TNX Katherine S. Barnes.
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High Precision
Frequency Standard

Use your TV set as a laboratory standard!

by Gardner Johnson

O ne of Murphy ' s laws of electronics is
that " no ot her display looks as con­

vincing as a digital display , no matter how
wrong it is." Your handheld or laboratory
counter or di gitally-tuned communication
equipment ca n easily become an example of
thi s. unless it has been cal ibrated recently .

The problem is that the precision o f such
equipment can be no better than the precision
of the internal t ime base. When the time-base
frequency drifts , all of the indicat ions or tun­
ing frequencies driC! in direct proportion . Al ­
most all counte r-ty pe instrument s use a
quartz crystal-cont rolled oscillator as the
time base, and unfortunately , they do d rift
with time as the crystal ages. Drift also re ­
sults from changes in crystal and component
temperatures , supply voltage variations, and
the aging o f other frequency-determining
components.

The cha nges may not be significant for
some equipment. suc h as a digitally-tuned
AM rad io, hu t a seven- or eight-digit countcr
or a VHF co mmunications sys tem is another
sto ry! An independent source of prccisely
known frequ ency is needed to verify the ac­
curacy of, or to calibrate, the dig ital equip­
ment. In many cases, Ihe same is needed for
analog equipment, suc h as in calibrating the
swee p circuits o f an oscilloscope. Better yet,
th is frequency source should be widely avail ­
able and cheap .

TV Network Standards

Every color TV recei ver tuned to a pro­
gram o rigi nating at one of the four major
U.S .A . networks has at least two such fre­
quencies present internallyc One o f these is
the color-burst frequ ency of 3.57954545454
MHz (3 .58 MHz). The other is the horizontal
sweep frequency of 15.734265734 3 kHz
(1 5 .7 kHz). In thc early days of colo r TV .
they decided each network would phase -lock
these two frequencies to use the 5 M Hz out­
put of a rubid ium freq ue ncy standard at the
network' s master control station to ensure the
desired accu racy of color reprod uction. The
ru bidium standards have a rated maximum
frequency drift of on e part in to to the 11th
power per month. In perspective , this is ap­
proximately 10,000 times better than the typ­
ical received accuracy of the WWV short­
wave signals (the equivalent of one second in
3 1 ce nturies!)

The remarkable thing about the simple

Photo A. The high-precision frequency stan­
dard in operation. (place the loopstick: near
the 7Vs horizontal output transformer]

Photo B. The f errite loopstick antenna is de­
signed for maximum pickup of the 7V set 's
J5. 7 kHz horimmal sweep frequency.

eq uipment shown in Photo A is that by tak ing
advantage of the characteristics of phase­
locked loops (PLLS) , it creates a one-mega­
hertz calibration signal ha ving essentially the
same long-term precision as the network ru ­
bidium standards. Adding decade d ividers to
the unit permits measurement of the frequen ­
cy diffe rences among the four major network
rubidi um sta ndards! Since the standards are
o f unequa l ages , they differ by several parts
in te n to the I I th power. The only othe r
eq uipment used to accomplish the measure­
ments , besides an ordinary color TV receiv­
er, was a very well -aged (1965) H-P 5248L
electronic counter purchased complete with a
time-interval plug-in for S37 at a ham swap­
meet.

Programs from ABC. CBS, and NBC are

freq uently interrupted by locally originated
commercials which do not have rubidium fre ­
quency sta ndard precision. II 's unfortunately
necessary to keep one eye (or ea r) attentive to
their program material so that the interrup­
lions can be excluded from any measurement
periods. PTL transm issions are rarely inter­
rupted and mainta in a freq uency near the
mean o f the other networks.

Just a PLL
The circuit I'm going to describe is a sim­

ple PLL. It picks up a sample of the horizontal
sweep signal of a color TV receive r that's
turedtoa network program , then phase-locks
a voltage-controlled oscillator (VCO) to the
sample , using the frequency ratio 40M to 63 .
This yields the desired , very preci se one­
megahertz output frequency.

Figure I is a block diagram and Figure 2 is
the sche matic for the simplified frequency
standard. The 15.7 kHz pickup co il is a fer­
rite loopstick antenna tuned to the horizontal
sweep freq uency of an operating TV rece iv­
er . By pick ing th is s ignal up magnetically
fro m outside the TV set's cabi net , d irect con­
nection 10 the wiri ng inside the cabinet is
avoided. Th is is a major safety cons ideration.
as it ru les out use of the much weaker 3.58
MHz signal. Many TV receivers have the
chassis connected to one side of the power
line- you guess which side ! The resonant
loopstick ci rcuit has a Qofover 400. so it also
acts as a very effective filter for the undesired
sig nals prominent in or near an operating TV
receive r.

The 15.7 kHz signal picked up by the loop­
stic k is an excellent s ine wave for eliminating
other frequencies, but it 's not ideal for oper­
ating the digital circuits which foll ow. The
Schmitt buffers square up this s ine wave
without appreciably loading the tuned circuit,
and they drive the CMOS 40 103 d ivide-by-63
stage which follows.

The 40103 d ivider has eight nip-flops
which can be arranged to divide an incoming
pulse trai n by any numbe r from 2 to 255 . As
used here. it d ivides the 15.7 kHz square
wave signal from the Schmitt buffers by 63 to
provide the 249 .750249750 Hz (250 Hz)
" re ference signal" to pin 14 of the 4046
phase de tecto r wh ich follows. 250 Hz was
chosen as the reference signal because it 's the
greatest common divisor of both the high
precision 15.7 kHz signal from the loopstick
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FIgure 2. Schematic f or thef requency standard.

Figure I. Block diagram ofthe frequency standard setup.
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overshoot or oscillate. The s imple a -element
fil te r used here does both jobs well . and a
nea rby "Hi-Pi" broadcast band receiver can
detect no modulation on or nea r the one­
megahenz output signa l.

Buildin2 (he C ircuit

The prototype was built on a leftover sc rap
of pad-per-hole circuit board . but o rd inary
perfboard works just as well . I cur the board
to fonn a new cover fo r a 3 · x 6· plastic
project box that encloses the wire-wrap con­
nect ions , and I used turretlugs for mounting
the few small parts on the top of the board .
The lugs were staked in place , but press-in
plastic based terminals a re a good alte rnat ive .

Pans layout is not at all cr itical. except that
the grounded end of the loopstick. should be
located near the end of the unit so that you can
put it against the back of a TV set. if neces­
sary , fo r maximum pickup . The loopsnck
should also be located at least an inch away
from othe r metallic objects . as they may de­
grade its Q. The loopstick in Photo B is
supported by insert ing the ends in holes
drilled halfway through two phenolic blocks .
{Ed. Note: A ncrchcd and drilled PC boerd is
available whieh should hd p ease the con­
struction process (see pans list).

If you decide not to use the PC board lay­
out. you can wire-wrap everything onto perf­
board . Wiring is noncrit ical . except that the
RC fi lte r leads should be connected directly
to the 4046 socket pins in order to keep the
Ve o control signal as clean as possible . Wir­
ing was fast and easy . using 30 gauge insulat­
ed wire-wrap wire and an inexpensive hand­
wrapping wand . O ne ancient truth was
relearned the hard way . however: Never,
never, never buy wire-wrap sockets wit h
short two-wrap pins . no matt er how high the
quality or low the price!

The equipment only requires about 12 mil -

inc rease . again in proport ion. By applying
the filte red output of the phase detecto r to the
control voltage termina l of the VCO , the fre­
quency of the VCO can thu s be locked to the
freq ue ncy o f the TV receiver horizontal
sweep. Although this part of the operat ion is
analog in natu re . it is enclosed within the
overall digita l loop. wh ich ma intains the nec ­
essary system long-term precision.

The RC fill e r pe rfo rm s two important
functi ons . First . it filters out the 250 hertz
(and any other) no ise present on the output
of the phase detector. If this noise reaches
the VCO . it would frequency-modulate the
VCO output , thereby degrading the short­
tcnn accu racy of the output s ignal. The
long-term accuracy . however, would not be
affected .

Secondly. the c ircuit includes a feedback
loop around the VCO . This loop requ ires the
usual amplit ide and phase stabiliza tion if it is
to lock up very rapidly with no tendency to

and the nne-megahertz VCO signal that pro­
vides the unit's output.

The one-megahertz VC O is one o f a num ­
ber of separate funct ions physically located
o n the 4<»6 phase detector chip. The 4<»6
VCO is a well -engineered square-wa ve RC
oscillator wit h useful harmonics up through
the shortwave bands. You can make it oscil­
late at any frequency from less than one hertz
to over two megahertz by choosing the proper
external capacito r. two resistors . and a con­
trol voltage .

The capacito r. C6. and one re sistor. RS .
determine the frequency of oscillat ion when
the control voltage equals the supply voltage .
Res isto rs R7 plus R8 determine the frequency
of oscillation when the control voltage is 'Le·
roo By varying the control voltage betwee n
zero and the supply volt age. you can vary the
osc illa tion frequency linea rly . from the lower
to the higher of these two frequencie s.

For the present appl ication. the capacitor
and the three resisto rs have been chosen to
y ield an osci llation freque ncy of one mega­
hertz when the control voltage is equal 10 half
the supply vo ltage . A ny deviat ion from the
desired one megahertz is then corrected by a
corres pond ing change in the control voltage .

The one-megahertz output of the VCO is
passed through two Schmitt buffers for isola­
tion . then fed into a 4059 divid er . The ver­
satile .ul59 IC can be connected to divide an
incomi ng pulse tra in by any number from 3 to
21.327. Used here . it d iv ides the one-mega­
hertz input from the buffers by -I()()4 to
provide the 250 hertz "signal input " to pin 3
o f the phase detector. If the VCO freq uency
shift s ever so sl ightly up o r down fro m one
megahertz . the 250 hertz signa l freq uency
will inc rease or decrease in proport ion .

Phase detector 2 of the 4046 compares the
arrival times of the leading edges of the two
250 hertz signa ls . and outputs a s ignal tha t .
a ft e r fi ltering . var ies with the fraction of a
cycle by which the two leadi ng edges do not
coincide . When the edges match perfectly .
the filtered DC output is equal to half the
supply vo ltage . If the one-megahertz osc illa­
to r d rifts lowe r in frequency . the pulses from
the -1059 d ivide r will begin to arrive later , and
the filtered DC output of the detector will
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Regular SALE
IC·02ATt High Pceer 409 00 349<\
IC·04AT 440 (CIt"~I) 44900 329<\
IC·2SA 2m .. ($puillj 41900 289'\
IC ·2SAT 7mITP (Spee) 439,00 319'\
IC·3SAT 220 HT ITTP 449 00 369' \
IC·4SAT 440 HTJlTP 449 00 369'\
IC·2GAI 2m HTIlIP 429.00 379<\
IC- 4GAT 44OMH1. TIP 44900 36901

IC·32AI 2m/440 HT 629 00 54901

IC·2UI ..... (S,.aMJ 629 00 499"

LimiftdOf(tt! . .FREE Bp·82external72V@
300ma, battery Wi th IC·3SAI puchase.

IC·12GAT lw 12GHl HII battlcgrJITP 52900 469"
I , Regular SALE

A·2 5WPEP synlh allmlt HT 525,00 479'\
A·20 Synlh. a.rcraft HI w/ VOR 625 00 549' \

For HI Accessories . CALL lor Prices
Regular SALE

R·7IA IOOkHz-30MHI rcvr ... tS"eiffJ S999.00 799"
RC·II tntrared remote controller 70.99
fL-32A 500 HI CWMer 69.00
fL ·63A 250 HI CW hlter Ost IF )... .. 5900
fl ·44A SSB hlter (2nd If) 17800 159'\
EX·257 FM unl1. ...... .......... .. ... .. 4900
EX·310 VOice syn thesller .- .. ......... 59.00
CR·64 High stablil ly escuann rta l 7900
SP·3 External speaker 65 00
CK·70 IEX·299) 12V DC opIIOl1...... 12 99
IIB·1 2 Moblle mounl.. .. 25 99

Top Trades! • We'lf take your
Clean late Model gear in trade
towards New ICOM Equipment.
Nr {I:: r Cc fOf ur QUai Today

AES * Ort, 33 Yean in Amafetlf Radio
HOURS: Mon. thru Frt. 9·5:30; Sat. 9·3

Due to the size of the ICOM producl line. some
~ccessory Items ate not listed. II you h~ve a quest-en,
please call, Puces subJecl to ch~nle wlllloul notIce.

R-7000 25MHl-2GHllece'ver II99.00 1029
RC-12 lnfrared remote controller.... 70.99
(X·JlO VOICe synlhesuer 59.00
TV-R7000 AN urut . ,; ..• .••.. ..• •••.•• 13900 129"

R-9000 IOOKH1·2GHl all ·mode rcvr ... 545900 4699

EB LV~
Ut.g••'~.•
CREDIT "" e-
CARD ,~

* Large Stocks
* Fast Service
* Top Trades

ot AES
VHr UHF Ba 1ra sc , r Regular SALE
IC-275A 25..... 2m FM/SSB/CW w/ps 129900 1129
IC-275H lOOw 2mFM/SSB/CW 1399.00 11 99
IC-475A 25w440 fM /SSB/CWllll /ps 139900 1199
IC·'(75H 100vl440 FMlSSB/CW (S,.e) 159900 1269
IC·575A 25..... 6/10 m lcvr/ ps ($~1 399 oo 1099
IC·575H 25w 100..... 6flOm xcvr 1699.00 1469

... LJHF' Tr-
IC-229A 25w 2m FM!TTP mit .
IC·229H SOllll2mFM/TTPm lC 419 00'(19"
IC·.(U A 25'/1 440 fMITTP ... (c-..) 59900 499"
Dual-band FMTransceivers Regula! Sale
IC·3220A 25..... 2m/440 FMITTP mIC.. . 65900 569' \
IC·)220H 45w2m/35..... 440 FMITTP 699 00599' \
IC·2400A 2m/440 FMITTP ... ($peeilD 899.00699' \
IC·2500A 35 4401l1GHz fM 999 00 869' \

Mu band F~.~ Tr v r Regular Sale
IC·901 2m/440 Fiber opt. rcvr (SpltiiQ 1199.00 9291\

UX·R91A Broadband receiver unit..; 389,00349'\
UX· 19A 10 10m unil. 299.00 269' \
UX·59A 10 6m umt.. 34900 319' \
UX·S92A 2m SSB/CW module 59900 529' \
UX·)9A 25w 220MHl un it (S~ 34900 279' \
UX·129A lOw I2tHl un it 549,00 499' \

H rlF" Regul~r Sale
IC·970A 25'/1 2m/4)0 MHltr~nSCl!lver 2895,00 2499
IC·970H 4511' 2m/430 MHl trilnSCl!IVff 31 49,00 2699

UX·R96 50·905 Mhl receive une.... 38900 349t \

Mob Antenna Regular Safe
AH·32 2m/440 Du~1 Band mobile ant 39,00

AHB ·32 Irunk.hp moun!....... ... ... . 35,00
Larsen PO·K Roo! mount. .. ... ..... .. 23.00
Larsen PO·TUI Trun ~ .hp moun!.... . 2470
Larsen PO·II11 M~gnet lt mount .... . 28.15

Regula! 5.a le
RP-1510 2m 2511' repeater 1&49 00 1649
Rp·2210 220MHI 25'/1 repeater 1649.00 1399
Rp·4020 440MHI 25'/1 repealer 2299.00 1999
Rp·I220 12GHlIOw repeater 259900 2249

IC·735 Hf .cvr /SW rcvr/mlc 11 4900 969"
PS·55 r.tern~1 po er Stlpply 21900 199' \
AI·I !lO AU lomill'c antenna lunl!! 445 00 389~

FL·32A ~ H1CWfll tel 6900
[X·243 Electremc keyer um!....... .. 64 50
uno Tone encoder 1850

IC·725 Hf mrl SW rcvt.. (~,w"J 94900 799'\
AH ·3 Automahc ant tuner .. (Speeiil) 48900 379~\

IC·726 luband Icvr/ 6m (Speei91) 1299 00 1039
A f'SSOr Relulal SALE
IC·2KL HF solid sta te ~mp w/ps 1999.00 1699
IC·'(KL HF IKW out sis ~mp ...../RS ..•.• 6995.00 5995
EX-627 HF auto. ant selettOf (S,.o.t) 315.00 269"
PS-15 20A edemat powel supply.. .. .. 175.00 159"
PS·30 Systems pis w/COId. 6plA plug 349.00 319"
SP·3 Externalspeaker 6500
SP·7 Small external speaker 51 .99
CR·64 Highstab. ret xtet 751 A, etc 79.00
SM-6 Desk microphone........... ... ... . 47,95
SM-8 Desk me . lwO cables. scan 89.00
AT-IOO 100'II 8·band auto, ant tuner 445,00 389"
AT-SOO~ Sband auto, ant tunff 58900 519"
AH-2 8-band tuner f1/mounl & WI'IIP 758 00 689"
AH-lA ,,"t tu ner system. only .. (S,-, 559.00 469"
GC-5 World clock (crill tt) 9195 69"

Accessories for IC·765. 781. 725 • CALL for Prices

HF F P Relul~r SALE
IC·765 X cyr/ps/~eyer/~uto lune!... .. . 314900 2699

IC·75IA 9 bil nd ~ml.l· 30 MHl rcvr 169900 1399
PS-35 tntemat power supply, 21900 199'\
fL-63A 250 Hz CWfiller {l st It)... .. 5900
H-52A 500 Hz CW liiter (2nd IF) ... 11500 109'1
H-53A 250 Hz CW nner (211(\ IFj.. .. liS 00 109"
H-70 28 kHz tj ,de SSBI,ller 5900



non, the loop fil te r is at
fault , possibly due to d ried­
OUI or leaky capacitors o r
gro und loops in the fi lter
wiring . A spectrum analyzer
is even better than a broad­
cast band receiver for trou­
bleshooting, but if you have
a spectrum analy ze r, you
undoubtedly need no further
suggest ions!

The VCO frequency-con­
trol voltage at T P-3 is be­
tween 2 and 10 volts dur­
ing normal ci rc uit opera­
tion . If the TP-3 vo ltage
drops to a few tenths of a
volt, it indicate s that the
phase-locked loop is not
locked . In that case . the un­
controlled output frequency
will drop 10 a round 700
kH z. It' s good to give the
TP-3 voltage a quick check
a minute o r two befo re
making an important mea­
surement . T P-3 is a very
high -impedance point, and
leak ing loop fi lter capaci­
tors , or connect ing an ordi­
nary mu ltimete r, will result
in 250 hertz modulation of
the one-megahertz output.

Loopstlck Details

The later version of the
loopst ick antenna as shown
in Photo B has lower dis­
t r ibuted capacitance and
higher Q than the earlier
versions . It 's wound on an
Amidon R33-050-400 fer­
rite rod core , with I" It clear
at each end for mouming.
The remaining 3 Y.z It are
covered with a single layer
of tape to reduce the dis­
tribu ted ca paci tance be ­
tween the windings and the
fa i r ly co nd uct ive c o re.
Since Liu otTers no advan­
tages in thi s application, the

wire used was number 30 nylon enamel .
The windi ng was subdivided into s ix 300­

turn, layer-wound sect ions in order to red uce
the end-to-end dist ributed capacitance while
keepi ng the turns close to the core . The tap is
located ISO turns from the sta rt of the first
coil. The measured inductance was 20 3 milli­
henries (mH) with a Qof 32 at 1000 hertz and
a DC resistance of 35.5 ohms at 25°C .

These values pennit the coil to resonate
wit h the largest generally available adjustable
trimmer capacitor without need for additional
paralleled fixed capacitors. These values also
permit taking the output to the buffer from
only 10% of the total turns , which reduces the
effect of buffer loading on the circuit Q by a
factor of 100 . Caution! R33 cores are fairly
britt le. The completed loopsnck is also com­
mercially available if winding 1800 turns of
wi re is not for yoo (see the parts list).

FIgure 4. Pan s Placement.

rREQUENCY STRNDRRD

one-megahertz output signal at this point, but
the tr imm ing resistor adj ustments should still
be optimized for the part icular 4046 in use,
since the yeO sections vary a great deal from
one 4046 brand to another. To do this , con­
nect TP-3 to + 12 volts with a clip lead and
adj ust R5 for an output frequency of roughly
1300 kH z. Next, connect TP-3 to ground and
adj ust R8 for an output frequ ency of rou ghly
700 kHz. Refine these init ial settings until the
two freq uencies are equally spaced above and
below one megahertz. If a counter is not
available. you can measure these frequencies
by tuning them in on a broadcast ba nd receiv­,,,

Remove the clip-lead and l isten to the one­
megahe rtz signal on the broadcast band re ­
ceiver. If there is hum modulation , the most
probable cause is hum on the output of the
power supply. If there is 250 hertz modula-

Figure 3. PCboard/o il pattern.
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C hec kout

Recheck yo ur w i r mg
carefully , then apply the 12­
vo lt DC power. lf thcrc ' s no
smoke . and power appears
only on the correct socket
contacts. turn the power off.
W ith the po.....e r off, insert
the fo ur IC s . To pre vent
ESD damage. keep one fin ­
gertip on the ground tcrmi­
nal while handling the ICs.

Set thc two trim resistors
a t mid-scale and reapply the
power. Next . place the unit
close to the back of an oper­
aring color TV receiver and
connect a 50 microam pere
(IJAI DC meter from TP-I
to ground . (Almost any mul­
t imcter will serve if set on its
lowest voltage o r curre nt
range.) Adjust the trimmer
capacitor for the peak me ter
indication. The peak will be
very sharp due to thc high
loopstick Q.

Explore the vicinity of the
back and sides of thc TV re ­
ceiver with the unit to locate
the spot prov idi ng ma x­
imum pic kup. Next , discon­
nect the sensitive meter and
connect a 0 - 15 volt meter
from Tp·2 to ground. If the
loopstick is picking up enough signal to oper­
ale the phase detector. the voltage at TP-2
wi ll he about 0.2 vol ts .

Excessive loopsuck signal could overload
the buffer, so slowly move the uni t away until
the TP-2 voltage jumps to 11 .8 , which indi o
cates insufficient s ignal. Move the unit about
an inch closer to the point of maximum pic k­
up, and leave it there . You can s implify thi s
part of the chec kout procedure if you have an
oscilloscope. Connect thc scope from the tap
on the loopstick to groond. adjust the capaci­
tor for maximum signal. and position the unit
for 12 volts peak-to-peak. This gives thc de­
sign cente r cond itio n (when using a 12 volt
supply), but the un it will operate sat isfactori­
ly over a wide range of loop signal strengths
as long as the T P-2 voltage rema ins below
haifa volt .

The unit should be providing a very good
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liamperes (mA) of wcll-fiI- U
te red o regu lated 12-volt DC 0
power. A 1.2 ampere wall- 0
plug computer surplus pow-
e r supply (used for the pro­
totype) is 100 times larger
than you need . You caneasi­
ly assemble a small supply,
using the many plan s in hack
issues of 73 Maga:.ine if sur­
plu s is not available in your
area . The suppl y voltage
doesn't ha ve to be exactly 12
volts DC ; you can usc your
shack 's 13 .8 vo lt DC power
supply as well.



OVER 45,000 PK·232s SOLD!

The only data cont rol ler designed from the ground up to be a true
multi-mode, the PK·232's tuning and status indicators work In all
modes, not just packet. Make sure the multl-mode yo u buy isn 't just
a converted Packet TNC. There's only one number t !

The AEA PK·232 multi-mode
data controller remains the
most widely used radio data
controller anywhere. More
hams own the PK·232 than any
other radio data controller. And
AEA's hard-earned reputation
for quality and service keeps
them coming back. The '232
gained its popularity with
features like these:

STA TE·OF·THE·ART
TECHNOLOGY.

Since its introduction in 1986,
the PK-232 has
been updated six
times to continue
bringing you the
breakthroughs. Six
updates in four
years! And even the
very first PK·232 is
upgradable to the
latest model, with a
relatively inexpensive
user-installed kit .
If you want a state­
of-the-art multimode
controller, you want
the PK·232 MBX.

ALL DIGITAL OPERATlNG
MODES.

The PK·232 MBX Includes all
authorized amateur digital
modes available today...Packet,
Baudot, ASCII, AMTORi
SITOR (including the new 625
recommendation) and Morse
code, as well as WEFAX
(receive and transmit). Other
features include the PakMail
18K byte maildrop system with
automatic normal and reverse
forwarding, NAVTEX reception,
KISS protocol support , binary
file transfers and more. Also
included is the TOM (Time
Division Multiplex) mode for
SWUng that few others have.
No other multi-mode has all
these features.

SUPERIOR FILTERING

The a-pore Chebyshev filter in
the PK·232 was designed from
the ground up to work on HF
and VHF. We didn't just add
some firmware to a Packet
modem to create our multi ­
mode. Our modem was
proven superior by tests In
Packet Radio Magazine over all
the others tested. Read the
fine print! You just can't beat
the PK·232 for performance,
quality and integrity. 45,000
PK-232 owners can 't be wrong !

SIGNAL ANAL YStS.

The first multi-mode to offer
SIAM (Signalldentiflcallon and
Acquisition Mode) was, of
course, the PK·232MBX.
Indispensible to SWLers, SIAM
automatically identifies Baudot,
ASCII, AMTORiSITOR (ARD
and FEC) and TOM signals,
then measures baud rate and
polarity. Once the PK-232MBX
is "locked on" to the signal , a
simple " OK" command
switches to the recognized
mode and starts the data
display. You're even ready to
transmit in that mode if
applicable.
The PK·232MBX makes
SWUng easy and fun, not
difficult and frustrating.

INNOVATION

The PK·232 has been the
one to follow for technology
advances. It was the first radio
data controller with weather-fax ,
the first with Host mode, the
first with NAVTEX, the first with
Signal Identification, the first
with TOM, the lirst with AMTOR
v.625, the lirst with a WHYNOT
command, etc, etc. AEA has
always st rived to "Bring You The
Breakthrough," and while
others have tried to imitate,
only one can be the best.

HOST MODE
Many superior
programs have been
written specifically for
the PK·232 in Host
mode language:
NEW PC-Pakratlll
for ISMs and
compatibles, updated
MacRAIT for Apple
Macintosh, and
ComPakratt for
Commodore C-64 and
C-128 computers.

REPUTATION
The PK·232MBX has helped
AEA establish its hard-earned
reputation for producing high
quality amateur radio products.
Anyone can say they have a
good reputation, so it pays to
ask around . Listen on the HF
bands and see which multi­
mode is getting used. You
owe it to yourself to get the
best possible value for your
money. Don't settle for less!

Watch for the DSP·1232 and
2232 coming soon!

AEA Brings You a Better Experience.
Advanced Electronic Applications, Inc.

2006·196th St. S.W.lP.O. Box C2160 Lynnwood. WA 98036 (206)775-7373.
Prices and specifications subject to change w ithout notice or obligation.

© Copyright 1990 by AEA, Inc. All Rights Reserved.
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Parts list

Sources
1.Radio Shack.
2,Amidon Associates, 12033 Otsego St., North Hollywood CA.

(For fe rrite cores; be sure to request a catalog .) Tel . (213) 763-5770.
3,Circuit Specialists. Tel. (800) 528-1417.
4. Digi,Key Corporation. Tel. (800) 344-4539.
5. Mouser Electronics. Tel (800) 346-6873.
6. NewarkElectronics. Tel. (312) 784-5100.
7.MagneticComponentEngineering, Inc., 11 379 Playa St.,CulverCityCA90230, (Coilwinding and

completed loopslicks; part no. 74690 will be a duplicate 01the loopstick in Photo 8. Price is
$1 4.95.) Tel. (2 13) 398-4761 .

Capacitors
C1 700 pF compression mica trimmer (Circuit Specialists# 4215)
C2 510 pF to 1,000 pF,glass or mica
C3 181JF, SOV tantalum

such as M39003-01I2379"
C4 4.7 IJF, SOV tantalum

such as M39003-0112368 •
C5 47 lJF, 2OVtantalum

MJ9003.0112295
C6 56 pFto68 pFglass Of silver-mica
•20V partswould be salisfactory if of thecorrect capacitance.
Inductors
L1 200 mH (minimum) ferrite Ioopstick (see source /fTJ
Resistors
Rl 360k ohms
R2 43kohms
R3 s.tk coms
R4 a.ss cnms
R5,R8 SOk-ohml25 turn adjustable trimmer

(Circuit Specialists partl950WSOK, Mouser parts 594-64W503 Of Digikeypartl CEG54)
R6 5.1kohms
R7 18k ohms
Semiconductors
Ul CD401068 CMOS hex SChmitt trigger
U2 CD401038 CMOS 8-stage

presettable synchronous down counter
U3 CD40468 CMOS micropower

phase-locked loop
U4 CD40598 CMOS programmable

divide by Ncounter
Note: The "A" versions 01 all four ICs can be used, but theyare more susceptible to ESO damage.

An etched and drilled PC board is available for $6 + $1.50 postage/handling from FAR cncuns.
18N640 Field Court, Dundee, IL60118.

I'Ll. Possibilities

The capabilities of the PLL create at least
two opportu nities. The fi rst is fo r entre­
prcncurs to market completed units or kus .
The second is for the ell-NBS NIST and the
FCC to jointly persuade or require all TV
networks 10 upgrade their color-burst fre­
quencies to cesium beam precision .

Regarding the first, here are some possible
design vena uons:

I . Add a divider chain 10 make numerous
lower output frequencies available . Use syn­
chronous dividers to minimize phase noise.
Extend the chain 10 O'<XH or 0.0001 hertz.
Add an FET buffer, a meter , and a switch for
monitoring TP-l and TP-3 , and an LED indi­
cator for TP-2 .

2. U!;C a quartz crystal veo (VeXO) in
place of the $6 RC YeO, again 10 min­
imize phase noise. U!;C a 10 or 100 MHz
crystal 10 facilitate calibration of counters
having short sampling periods. Use 74AC or
74F dividers to follow a 100 MHz VCXO.
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Use a 25 MHz fundamental VCXO and two
doublers if the 100 MHz fifth -overtone
vex os give cost or reliability problems .

3. Start with a TV tuner and IF appendages .
The 3.58 MHz color-burst signal can then be
phase-locked to a one-megahertz VCO by
using 88 and 351dividers. The lock frequen­
cy then becomes 11 .3636363636 kHz, which
improves PLL dynamic performance and per­
mits still better filtering of the phase detector .
output . Add decade dividers for the higher
VCO frequencies.

Regarding the second opportunity : A
dozen dividers added 10 the unit would
provide the long-term precision available to
every standards laboratory. research group,
business. and individual user in the world
for under SIOO pl us a color TV receiver.
Cesium beam standards have a rated preci­
sion of one part in 10 to the 12th power. the
equivalent of one second in 3I ,000 years . the
world standards of time and frequency. Un­
like rubidium secondary standards, they're

believed to be free from aging effects.
AI the network master stations, the rubidi­

um standards could be replaced with cesium
beam standards for about $33.500 each,
small change in that world. Bur there are even
less expensive approaches. NIST already
maintains a bank of cesium beam standards to
control the transmission of WWV. The 60
kHz WWV signal is not subject to the
Doppler shift problems of shortwave signals:
suitable receiver systems have been available
for about S1.800. By phase-locking the ru­
bidium standards to the 60 kHz WWV signal,
ten limes higher precision can be obtained. A
third possibility would be for NIST 10 supply
a pilot frequency for phase-locking via phone
lines . A fourth, would be to do the same thing
via satellite, and a fifth would be fo r NIST or
another agency to supply the cesium stan­
dards to the networks as a service to govern­
ment agencies. businesses, and even the tax­
payers.

The Final Unit

The unit in Photo A was later modified by
the addition of a chain of decimal dividers to
enable mca...urement of the difference of the
netwo rk sta ndards (requi res counti ng
lOO,fXX),fXX),OOO pulses). The well-aged H-P
5248L was... used in the time-interval mode,
counting its own internal 100 MHz clock
pulses for a time determined by the 0.001 Hz
(or 0.0005 Hz) pulses from the dividers. This
circumvents the counter limitation of a 10­
second maximum count interval for direct
frequency measurement . In the 1fXX)-second
interval, it therefore counted 1011 pulses . The
display shows only the last eight digits of the
count, but they are the ones of interest. The
lime interval plug-in had slightly different
delays in the start and stop channels, but they
were calibrated out by usc of measurements
taken at a series of shorter times.

The procedure was to take repeated counts
on each of the four network stations in se­
quence. The differences in the averages for
each station thus corresponded to the differ­
ences in the frequencies of their rubidium
standards. Similarly, any drift in the average
of each group of four readings would corre­
spond to the aging rate of the H-P 5248L
clock oscillator, although no statistically sig­
nificant difference was found.

The most impressive thing about the whole
effort was the way the data repeated time af­
ter time. The total number of PLu in the
overall system. from those in the rubid­
iu m standards to those in the measuring
system. must have been quite large. The sig­
nals from three of the four networks had to
travel either 3,(XX) miles over land, or to a
satellite and back, for good measure. The
amountof short-term phase modulationofthe
vexo must also have been very small, be­
cause the overall standard deviation of the
100 trillion count samples averaged about
three counts! III

Gardner Johnson, recentty ret ired f rom
Hught's Aircraft 's Radar Systems Di vis ion,
may be reached at 3744 WadI' St.• Los Ange·
II'S eA 9lXJ66.

•



MODEL 1500A

MADE IN USA

START£K
INTERNATIONAL . INC .

FREQUENCY COUNTER
1-1500 MHZ

9.5

8 RED LED DIGITS
2 GATE TIMES 1PPM TCXO
ANODIZED ALUMINUM CABINET
INTERNAL NI-CAD BATTERY OPTION
FULL YEAR LIMITED WARRANTY
The 1500A FREQUENCY COUNTER IS a quality built,
LSI ci rcuit design instrument that actually outperforms
many counters costing much more. The 1500A can be
powered by 9-12 VDC. AC adaptor or internal Ni-Cad
batteries. The excellent UHFNHF sensitivity makes it
ideal to use with the telescoping antenna for easy and
acccurate measurements of transmit frequencies from
handheld, fixed or mobile radios such as: police, ham,
car telephone, marine, aircraft, etc. The 1500A can also
be used with a probe to measure computer clocks,
oscillators, etc.

11500A 1-1500 MHZ FREQUENCY COUNTER . . . ... $99.95
I BP-15 RECHARGEABLE NI-CAD BATIERIES (INSTALLED) $20.00
I AC-15 110VAe ADAPTOR/BATIERY CHARGER, $ 9.00
ITA·90 TELESCOPING BNC ANTENNA . .. . $12.00

IMPROVE RANGE AND SENSITIVITY OF YOUR LOW FREQUENCY COUNTER WITH OUR

AMPLIFIER - 1.6 GHZ PRE5CALER - 55 BAR GRAPH

$159.95
$179.95

S 12.00

(AC adaptor ircluoec) .

(lor HP counters) .
TELESCOPING BNC ANT ..

ORDER FACTOR Y DIRECT

800-638-8050
,.1
~-~

I AP-90
, Ap·9O-H
I TA-go

ORDERS TO US & CANADA
ADD 5 % S/H ($4 Min. $10 Max)

FL RES ADD SALES TAX, COD $3.50

MODEL AP·90
Extend the range 01 any counter capable of counting 16 MHZ or higher
to 1600 MHZ with super sensitivity of 1·5 mV RMS typical over the entire
range. A 10 segment LED bar graph displays signal strength of the input
signal. ~ 10. 10-500 MHZ, ~ 100.300-1600 MHZ. 1-2 V pop output.

I !! Aluminum cabinet, 11 0VAC adaptor included.
I

MODEL AP-90-H
Same features as AP-90 but custom
configured as a plug-in accessory for
Hewlett Packard counters #5245UM .
5246L or 5248UM_

STARTEK INTERNATIONAL, INC.
398 NE 38TH ST., FORT LAUDERDALE. FL 33334

PHONE' (305) 561-2211 FAX , (305) 561 ·9133
CIRCLE 241 O/Il Rf-ADf-A SERVICE CARD



THE REMOTABLE
TWIN BANDER

DR-590T
automatically. While ARM mode is active,
scanning stops at vacant channels and
pauses. then starts again automatically.
This funct ion is useful to find vacant
repeaters.

· ABX (Automatic Band Exchange)
Function

· Bell Function

· Dimmer Function
Selectable 2different brightness of LCD
light

· Three Priority Functions
VFO Priority, Memory Priority and Call
Priority.

· Repeater Operation
The DR-590T can be used as a cross band
repeater.

· Full Duplex Cross band Operation

o Others
I. AUiO Dialer Function

2 6 Channel Steps (5/1O/125/t5/20/25
Khz)

3. DTMF Monitor Function

4 38 Sub-Audible Tones built-in
5. And Many Other Features

code squelch and tone squelch work
together as a powerful calling function.

· Various Useful Paging Functions for
Grouping Calling and Individual
Calling

· Remote Control Microphone
With this microphone there are several
functions that can be controlled remotely:
1. Direct setting of frequencfes in VFO mode
2. Up/Down of memory channels in

memory mode
3. Shifting to call mode
4. ARM (Automatic Repeater Mode)
5. VIIF/ UHFSwitching
6. Up/Down by I Mhz steps
7. Setting and Selecting DSQ codes
8. Setting and Automatic Dialer

· Scanning Features
Memory Scan. Program Scan, ARM Scan.
Band Scan, and more Scan.

o Memory Channels
The unit has 28 memory channels. one
independent 'Call" channel. and 10 ARM
memory channels (40 channels in total).
You can program set tones. shift Irequences,
shift directions, and channel steps in each
of the 28 memory channels.

· ARM (Automatic Repeater Memory)
Function
10 repeater channels can be memorized

• Independent VHF & UHF Controls

· Detachable
With the optional remottng klt, the front
panel can be seperated from the main unit.

• DSQ (DTMF Squelch) Function

- Code Squelch Function
You can program a 3digit code that will
open the squelch only when the same code
signal is receive from another transceiver.
Thisallows for selective receiving. Addition­
ally, with the optional tone squelch unit. the

FEATURFS

The ALiNCO Model DR·59(lT is a full featured/dual band tranceiver that is user friendiy,
and puts the fun back in Radio.
The DR·590T is packed with more features than most ha ms will ever use. But it is

engineered so that you don't have to be an engineer to understand and use the various
functions. The easy LCD display lets the operator know, at a glance, which functions are
in operation.

ALiNCO has listened to you, the Ham,and incorporated manyof the features you told us
you wanted in a Dual Band (VHF/UHF) radio. And wedid it while keeping theoperations
truly user friendly.

· Simultaneous
Receiving on both bands at the same time
Scanning intermix scan model on both bands
at the same lime.

• Ultra-Compact Body
5-7/ff (U') xr (It) xr (0)

· High Power (selectable)
IIigh: 45W at VHF High: 3~W at UHF
Middle: lOW Middle: 8W
LoW: S\l' Low: 4W

· Extended Receiver Range
144 DO . 147.991 Mhz ITX), 130 - 17>991 Mhz
IRX), 440()() - 449.995 Mhz ITX), 410 -470
Mhz IRX)
(Specification guaranteed on amateur
bandsonly. Modifiable for MARS/CAP
permits required)

ALiNCO ELECTRONICS INC.
438 AMAPOLA AVE., LOT 130, TORRANCE, CALIFORNIA 90501
Tel : (213) 618-8616 Fax: (21 3) 618·8758
CIIlCU 67 Ofrl READER SUYICE CARD
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PHASE SENSE
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ANY FM XCVR.
COMPASS GI VES

DI RECTION.
ARMS FOLD FOR
STORAGE . TYPE
VF-14 2 COVERS
BOTH 2- MTRS ,

220 HHZ . OTHER
MODELS AVA I LA BLE.
WRITE OR CALL FOR
MORE INFO .

$3 .S0 SHI PPI NG & TYPE VF-14 2
CA. ADO TAXI $129 .9S 619-

RADIO ENGINEERS 565 -1319
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1990 CALL DIRECTORY
(On Microfiche)

Call Directory $10
Name Index 10
Geographic Index , 10

AlIlhree - $25
Shipping per order $3

BUCKMASTER PUBLISHING
MineraI. Virginia 23117

703: 894·5n7 800: 282-5628
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In our continuing effort 10 present the best
in amateur rad io features and columns, we
recognize the need to go directly to the
source-you, the reader. Articles and
columns are assigned feedback numbers,
which appear on each article/column and
are also listed here. These numbers corre­
spond to those on the feedback card oppo­
sile this page . On the card, please check
the box which honestly represents your
opinion of each article or column.

00 we really read the feedback cards?
You bet! The results are tabulated each
month, and the editors lake a good , hard
look at what you doane! don't like. To show
our appreciation, we draw one feedback
card eac h month and award the lucky win­
ner a free one-year subscription (or exten­
sion) to 73 .

To save on postage, why not fill c ut the
Product Report card and the Feedback
card and pul them in an envelope? Toss in
a damning or praising letter to the editor
while you're at it . You can also enter your
OSl in our OSl of the Month contest. All--- ---
for the low, low price of 25 cen ts!

FEEDBACK

Feedback' Tille

1 Letters

2 Never Say Die

30RX
4 High Precision Frequency Standard

5 MFJ SWR Analyzers

6 Scrounger'S Guide 10 Recycled
Electron ics

7 HFN HF/UHF Marker Generator

8 Parallel Port 110 Board

9 WB20PA LogMaster
10 TM-941A Triband FM Transceiver

11 Three-Terminal Regulator
12 Rose Parade Mobile

13 ELN EC Antenna Modeling Program
14 Low-Cost Mag-Mou nt

15 Circuits
16 Ask Kaboom

17 New Products

18 RnY Loop

19DX
20 Homing In
21 Dealer Directory

22 Ham Help

23 Barter 'n ' Buy
24 zamtemeucnar

25ATV

26 Special Events

27 Above & Beyond
28QRP

29 Hams with Class

30 Hamsats

31 Rand om Output
32 Propagat ion

CIRCLE 184 ON IfEADEA SERV ICE CAItO
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/il A S T R C N
CORPORATION

9 Autry
Irvine. CA 92718
(714) 458-7277

MODEL VS·50M

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

SPECIAL FEAtURES PERFORMANCE SPECIFICATIONS
• SOLID STATE ELECTRONICAllY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT WAlTING Protects Power Supply • OUTPUT VOLTAGE : 13.8 VDC ! 0.05 yolts

from excessive ClITent & continuous shor1ed 0lrtPUt (Internal ly Adjustable: 11 -15 VDC)
• CROWBAR OVER VOlJAGE POOTECTION on all Models • RI PPl.£ l ess than 5mv peak to peak {lull load &

ntePI n-3A. n-U.. RS-~ U.4L IIS-5l low linel
• MAINTAIN REGULATIClN & lOW RIPPlf al low line inpu1 • All units available in 220 VN:. input voltage

VoItaQe (excepl fo r Sl-l1A)
• HEAVY DUTY HEAT SINI( • CHASSIS MOUNT RJSE
• THREE CONDUCTOR POWER CORD except for RS-3A
• ONE YEAR WARRANTY. MADEINU,S.A.

MODEL RS.J5M

CollH"$ Continuoos I&S· Sil_IIN) Shipping
MO DEL Gu y Black Duty [AlIlps) lAmps) Hx W· 0 Wlllbl.!

• l OW PROFILE POWER SUPPLY
SL-l1A. • • 7 11 2'1'. xN x9¥0 11

C.nltnuous ItS' Silt lI N~ ShlP~i',MODEl Duly lAmps) [AmllSl If x W' Wt bs.
• POWER S UPP LIES WITH BUILT IN CIGARETTE LIG HTER RECEPTACLE

RS-4L 3 4 3'h X6Y, x7'1. 6

RS-5L 4 5 3'h X6'/, x7'1. 7

• 19" RACK MOUNT POWER SUPPLIES
ConlinulllS ICS' Silt IINI Sh ;P~,"'

MODEl Duty [Alllpsi [Amps] If x Wx 0 Wt b.
RM-12A 9 12 5'10 x 19x8'1. 16
RM-35A 25 35 5'10 x 19 x 12 1'1 38
RM-SOA 37 50 5'1. x 19 x 12 1'1 50
RM-60A 50 55 7x 19x 12 'h 60

• SeparateVol! and Amp Meters
RM -12M 9 12 5'1. x 19 x 8'1. 16
RM -35M 25 35 5'1. x 19 x 12'/1 38
RM -SOM 37 50 5'1. x 19 x 12'11 50
RM-GOM 50 55 7x 19x12'h 60

- C••Ii..." ICS· Sill lil l S~j"jll

MODEL ,.• "'" Dlt, lAII ,I) [A-'ll IxWxl WI·llh.)
RS-3A • '.5 3 3 x 4'" x 5'" 4
RS4A • • 3 4 33>. x6 '11 x9 5
RS-5A • 4 5 3", x 61'1 x n. 7
RS-7A • • 5 7 aa xewxa 9
RS-7B • • 5 7 4 x 7V, x 1014 10
RS-l0A • • 7.5 10 4 x 7'h x 10'1, 11
RS-12A • • 9 12 4'lIx8x9 13
RS-128 • 9 12 4x7", x 10,," 13
RS-lOA • • " 20 s x s x 10'11 18
RS-J5A • • 25 35 s x u x u 27
RS-50A • 37 50 6 x 13"' x11 46

Cu tin l" ICS' Silllill S'i"il'
MODEL OII, IA.,11 lA_, I) IIx Wxl WI. Ilh.J

• Swi1l:hable 'o'OIt and Amp meter
RS-12M 9 12 ee x e x s 13

• separate volt and Amp meters
RS-20M " 20 5 x 9 x 10';' 18
RS-35M 25 J5 5 x 11 x 11 27
RS-50M 37 50 6 x 13110 x 11 46

-

MODEL RS·]A

RS-A SERIES

RS-M SERIES

i
RM SERIES MODEL RM·35M

SL SE

RS-L SERIES
~=

• Separate VOlt and hllp Meters . Output Voltage adjustable fr(Jn 2-15 \lOlls . Cmeflt limit adjustable Il'om 1.5 amps
to fu ll toad

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

VS-M AND VRM-M SERIES----,,'--- -

MODEL VS-35M

MODEL

'lS-12M
VS-20M
lIS-35M
VS-50M

Culll.."
DII' IA.,s)

@13.8VOC @l OVDC @5VOC
95'

16 9 4
25 15 7
37 22 10

7
10

ICS' Sill 1111 ni"ill
(A_,I) II xWx O WI. llh .1
@13.8V

12 4'11 x8x9 13
20 ex s x res 20
35 s x u x u 29
50 ex 13'" X 11 46

J5 5'4 x 19 x 12'h 38
50 5'10 x 19 x 12", 50

RS-S SERIES • Buill in speaker

""" Cutinlll ICS' Sill [II) U i"il,
MODEl Gray BI,.;k OII,IA.pll b,1 If x W x 0 WI. llh.1
AS·7S • • 5 7 4 x 7'11 X 10'1, 10
RS-'OS • • 7.5 10 4 x 7'12 X 10'10 12
RS-l2S • • 9 12 4'h x8 x9 13
RS-20S • • " 20 s x a xtew 18

CIRa.E 11 ON READt:R Sl:RYlCE CARO
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73Review
by Bill Clarke WMBLC

M FJ SWR Analyzers MFJEnlerprises , lnc .

Mississippi State M~~;:~
Tel. (800) 647- 1800; (60 1) 323-5869

The MFJ-201 HF and 208 VHF portables. ;~;'E~ta~~~.~:.s$~";,
MFJ-208, $ 90

Have you ever put up a dipole thai was
pre-cut 10 an exact length for a specmc

frequency? Did it work as planned? Or, as in
mosl cases, did you have to make so many
trips between the shack and the antenna to
check the SWR that you wore a path across
the lawn?

Suppose you had a portable device you
could lake out to the antenna and make $WR
tests on the spot? Think your life would be a
lillie simpler?

Well, the folk s at MFJ Enterprises-the
manufacturer of all those neat make-it-easier­
on-the-ham gadgets-have co me up with two
great boxes for testing antenna $ WR. One,
the Model 207• is for the HF spectrum of 1.75­
30 MHz, and the other, the Model 208, is for
the 142-1 56 MHz VHF user.

Both SWR analyzers are the same size
and weight : 7.5 x 2.4 x 2.7 (HWD) inches
and less than a pound . Both have an ONIOFF

switch, frequency control, an SWR meter, and
an SO-239 connector. They operate on a
s -vott battery or an optional (Model 1312)
AC adapt er. The latter migh t be fine for use in
the shack, but I like the portability of battery
operation .

A Test Run

Here at the new QTH of Radio WA4BLC, the
antenna system has been slowly growing .
Knowing that my wire antennas and VHF vert i­
cal are correctly set up (done the old hard way:
In the shack-check the SWR, then back out
and trim some more on the antenna, and back
again), I decided to check the new SWR ana­
lyzers .

Using a short piece of AG-aX as a patch
line, I connected the MFJ-207 (the HF version)
directly to the Double Edged Sword 's feed­
line, selected band B (includes 75-80 meters)
and turned the unit's frequency control to find
the lowest SWR reading. (The Double Edged
Sword Antenna is a dipole system with legs
cut for 40 and 75 meters , fed with one leed­
line.)

Once this read ing was made, I tuned the
receiver unhl I heard the lOTs signa l. The
receiver accurately indicated the analyzer's
frequency of lowest SWR. I repeated the pro­
cess on 40 meters. The lowest SWR readings
were exactly where they had been set last
week.

This was an exercise in rechecking what

I had already done (a known product) against
the SWR analyzer (an unknown product) .
As both methods produced similar results, I
am satisf ied the Model 207 performs as de­
signed .

Out of curiosity, I then connected the de­
vice to my Carolina Windom's feedline and
tuned to see what would happen . Low SWA
was indicated at many points over the HF
spectrum. Some were inside the ham bands,
others were nol. All points were close enough
to our band s to anow easy operation with a
tuner .

Practical Operation

The test runs were done by tun ing the 20Ts

MFJ 's SWR analyzers make proper antenna
installation faster and easier.

vernier d ial, observing the built-in SWR me­
ter , then pinpoint ing the 207's exact frequen­
cy on a receiver. The reason you must check
the frequency with a receive r is that the
vernier dial on the SWA analyzer is small and
covers too broad a tuning range 10 be really
accurate.

Having seen the problem with the vernier
readout, MFJ installed an RCA jack labeled RF

OUT on the 207 (and 208) to allow direcl con­
nection wilh a frequency counter for a very
accurate readout. This is great in the field ,
where no receiver is read ily available.

Finding the SWR

The test run demonstrated how you would
find the lowest SWR point for an antenna;
however, the 207 can also be used to find an
antenna's SWR at a pre-<letermined frequen­
cy. Connect the unit to the a~tenna being test­
ed, set the vernier dial to the frequency de­
sired (Checking with a receiver or counter),
and read the SWR.

If you have ever installed a multiband anten­
na, whether a 5-band vertical or a triband yagi
beam, you know how very frustrating it is to
keep running SWA checks from the shack.
With the 207, you can tell directly from the
antenna site (ground level lor the vert ical oron
the tower for the beam) what the SWA will be
at what freq uencies. Then you can easily
make adjustments betore you tighten every­
thi ng up.

like the idea of tuning up your antenna
matChing device while not actually being on
the air? The 207 can be set to your operating
frequency and its signal injected into your
tuner. Then you can adjust the tuner until the
207 displays a perfect 1:1 match.

The 207 worked great on my mobile anten­
na system, which consists 01 several Hustler
resonators (coils) for the 75 and 40 meter
bands. I had forgotten which coils were for
what frequencies. Using the 207 I was able to
quickly identify the lowest SWR poin ts (there­
lore the operational frequency) of each COil. It
is also great lor readjusting these uare-sensi­
uve antenna tips lor new frequencies.

VHF VersIon

The Model MFJ-208 does lor 2 meters what
the 207 does lor the HF band. It is identical in
size, although somewhat simpler to operate
as there is only one band to be concerned wnn
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TNR The Battery Store
If You're Serious About Radios

You Want The Best Batteries!
SOnya Battery Inserts

ICOM Kenwood
BP-2 S14.00 PB 25(X) S18.00
BP-3 IS.00 PB 2600 18.00
BP-S 2 1.oo PB 2400 (Tobs) l S.oo
BP-7 23.00 PB 2 Ioo 12.00
BP-8., 21 .00

Complete Replacement
Bollery Packs

Yoesu
FNB-I S24.00 FNB-11.........•..•...S57'OO
FN8-2 ,24.oo FNB-12 47'OO
FNB-4 58,OO FNB-14 48.50
FNB-1O. 37.00 FNB-1 7 3Q.50

ICOM
BP-2" , SJ6.5O BP-7 , , ,S65.00
BP-3,.., ,..,,35.SQ BP-8 , , 65.oo
BP,S" , ,42.50 aP-1I 65.00

Add 53.00 Shipprog

SPECIAU
Sanyo.AA'NiCod eorteoes S1.50eocn
COI'fl)Iete line 01 Sonyo Nicods. Gen Cells.
Uthium.ccenee Telephone. corrcooer ere
Computer Bcttenes
MasterCard VISA FREE CATALOG

1-800-346 -0601
FI. Residents Add 6'-' $aie$ TOK

TNII Technical, Inc.
279 Dougkn Ave., Suite 11 12
Altamonte Springs. Fl32714

(407) 682-4311

CIRCLE 6 2 ON READER SERVICE CARD

on the vernier dial. Tuning indication is more
accurate.

It worked splendidly for retouching my 2
meter whips and rechecking my V-2 vertical.
Good thing the V-2 checked out OK, as it was
already up in the air.

Just for the tun of it, I checked a couple of
those lamous rubber-covered dummy loads
we all use on our HTs. I figured the readings
would be similar to real-lite HT operation, as
the 208 is about the same physical size as an
HT (ground plane?), The best SWR a famous
gain-style rubber-covered antenna showed
was 2.25, and Ihal was at 147 MHz. A very
short type showed an SWR011.3, but thai was
above the band by a couple of MHz. A factory
variety was on the money for frequency at 146
MHz, but the SWR was 2.3.

These results came as no greal surprise
and only go to prove a point: I don't think any
01the short HT-type antennas do as well as
they should be doing. In past lab tests, using
very sophisticated equipment, I had reached
the same conclusions.

Mobile VHF antennas can get pulled out at
the car wash, but the Model 208 will get you
back on target quickly .

Likes

Portability. You can use it in me field. your
car, or up on a lower.

Readability. The SWR meler is easily read.
Controls. All the controls operate easily.
Cost. The cost is reasonable, even in 10-

day 's dollars.

Possible Improvements
The vernier dial on the 207 is not very

accurate, but use with a counter makes the
dial redu ndant. Additionally, the dial can
be moved on its shaft for calibration purpos­
es (which I did ). The 208's dial is quite ac­
curate, poSSibly due to its limited frequency
coverage.

The instructions are adequate for opera­
tion, but they shoutd have included informa­
tion about the methods ot charting antenna
SWR by frequency, and instruction on how to
use that inlormation lor making antenna ad­
justments.
Recommendations

Would I recommend the MfJ Antenna ana­
lyzers to my teuow hams? Yes, and it is too
bad Ididn 't have them a lew weeks ago when I
was setting up my antenna system. They
could have prevented the new path worn in the
grass from the antenna lield to my shack's
door.

One last comment: These SWR analyz­
ers provide a means of accurately tuning
antennas WITHOU T transmitting any sig­
nals. In other words, they reduce air pollu­
tion, as well as making the hams's life a little
easier. OJ

Bill Clarke WA4BLC, who has reviewed a lotof
equipment for 73 readers over the past years,
has a new address. You can now reecn him at
RO#2 Box 455-A, Altamont NY 12009. Says
Bill. " I enjoy reviewing equipment I can get
excited about. "

TE
SYSTEMS

•

RF POWER AMPLIFIERS

NEWI

WATTS
(144-148 MHz)

SPECIFICATIONS

-----
TE SYSTEMS new HPA Series of high power
amplifiers now available through select national
distributors.

All amplifiers are linear (all-mode). automatic
T/R switching , and incorporate optional GaAs
FET preamp. Amps are usable with a wide in­
put drive level range. Thermal shutdown protec­
tion and remote control capability included . All
units are designed to ICAS ratings and meet
FCC part 97 regulations. Approx. size is 2 .8 x
10 x 11.5" and weight is 8 lbs.

Consult your local dealer or send directly for
further product information.

F,eq . _Power__Preemp_ DC Powe' RF

Model . MHz Input Oulput NF-dB Geln-dB + Vdc A Conn

•
0550G 50-" to aoo .6 15 13.6 60 UHF

0552G 50-" 25 soc 6 15 13.6 55 UHF

'''00 144-148 ,. -oc 6 15 13 .6 " UHF

1452G 144-148 25 ' 00 6 15 13 .6 50 UHF

2252G 220-225 25 22. .7 " 13.6 36 UHF•

-ece 420-450 ' I. 175 1. , 12 13,6 " N
•

«52G '2Q450 25 175 _ 1.1 '2 13.6 29 N

Models also available withoul GaAs FEr preamp (delete G suffix on model III) . All units
cover full amateu r band - specify 10 MH2 bandwidth for 420-450 MH~ ampli fier. Con­
tinuous duty repeater amps also available.

T E
SYSTEMS

TE SYSTEMS
P,O. BoA 25845

Loe Angeles. CA 9OO2S
(2 13) 4 7g.Q59 1

Amplifier capabilities: ico-acoMH~, 225-400 MH:t, 1-2 GH:t, Military(28V), Commercial,
etc. also available - consult lactory.
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JRC
NAD·525,
JST135

HElL
EQUIPMENT
IN STOCK

SHORTWAVE RECEIVERS
STOCKED

?COM
IC·R 71 A, 751 A, 76 1, 229H, R-7000,
IC·765 , 27SAfH, 3220A, 475A!H , 735,
IC·901 , IC725, IC·2400N 2SOOA

I --~ . ----- I. . . .. '. . _. -- -
Conne<:t Systems (CSI)
PRfVA TE PATCH V, Duplex 8200.
CS700
TUNERS STOCKED:

NYE MBV·A 3 Kilowatt Tuner

For the best buys in town call:
212·925·7000

Los Preclce Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

-- .-- -- -
CES

S,mpkU Aulopalch 501·50 W,ll P,uch FM
Tta nsceive, To You r Telephone. Greal For
T&lephone Calls F,om mobile To ease SImple
To use, 501·50, SS1-68.

Rad iol for BUl inen ,
Go... ' t , 2·..ay , etc.

Stocked & serviced ,
call for great prices'

FT·4 1O

KantfOflicS
KAM. KPeIl.
KPC IV. Oal1 Engine,
OVR2.2

.......

TH·17A

ONV Safety
bells-in stock

T O R S I

Shortwave RadiOS/Manne
Panasonic

lIOTOAOl.A WlI\IS
IC·H 161U16 COMMERCIALRADIOS

SONY
DEALER

DIGITAL fREQUENCY COUNTERS
OPTOELECTRONICS mooet 1300 KIA. 0-1JOOMHz

2210 H. 0-2200 M HZ. 2600H. UTC·3000

Ic .nAT

KITTY SA YS: WE ARE NOW OPEN 7 OAYSA WEEK.

Salurday & Sunday 10 to 5 P.M.
Monday·Fr id ay 9 to 6:30 PM Thurs. to 8 PM

Come 10 Barry's lor the best buys in town.

AQR: AR·l000---wtde
' a nge. hand h&kl scanne<s

MC ll '~ Ml'nIOf'> -
El M A C LOr>g·ra"ll" W"eless Am al e ,,' Radi OCo ,,, se

Te lephone lorexporlln stcce
3· 5002 Hy.GamTowers

572B. 6J S6C ~ If . _• .• .• : w,tl t>e s hipped !i~ 1
12B Y7A & i • • • dlfecllO)'OUJl1j
6 146B - ;' • .. _ . . FREE"' ·

• - • • sIl COSI
BIRD ~ " MIRAGE AMPLIFIERS .~ _ - . _ ....

wattmeters &~ ;:~llt -, ~ ASTRON POWER SUPPLI ES New TEN.TEC r.;,~•••,,".':.,~':...c. M""=::::;:O..,.
Element s l~ , Belden W ire & Cable, Int'l Wire PARAGON OMNIV SlOCke<!.

In S l ock;' _ OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER

METRON
KW Hf Mobile

Ampliher

Stocked

MARINE RAOIOS
ICOM M5. ese.M700TY, M800

AVIATION PORT ABLEICOM4·20
KING KX·99

Ikldwig ANT. ProduclS

FLUkE 17,83.15. I1 Multimelef1

Ring in the New Year
With the best of Barry's New Gear

G&G ELECTRONICS ART1 ,
Air Disk, SWL, Morse Coach

ProlKsionaI­S~ion

41 Walll

'"
Alpha Delt. ''''~
Products
Stocked

KENWOOD

AMPLifIERS
STOCKED,

RFConc..~
'-4" "9"

TE Sys tems

FT-767GX. FT·757GXII. FT·747GX.
FRG·S80a, FT-736R, FT·1000D.
FT-47QORH, FT 2121712RH, FT-470

Atl TEJlIlAS YA.E SU !COM Lao"", t , 1fT.
A-S AoE S c..sr.erIll.Hf-Gaon. fT.2JA ICV3I4SAT I ICOU U18.t<'8,YlllO.UOOO

H.stItt ~l~_l,lnZ_Mose, _ j FU lIE-6ll t911 IC02ATf32AT ~::~.~~
• • l.Irb.on, lolOOUBLOX. TON~'" FTC, '903I1123 lC2J4GAT/24...1 UNlOEN. REGE'ICV,KING.

BU""",ull,l oll •.&nd I A 1 MARINE lCOM 1,l5 M~ M100
T$440S/AT, A-SOOO, 1$ .94 0 SlAT. FTH·2008J7008 C· 2O{1J 6 ....V....TIONICOI.! ...2oI<T , T,t..O
1 M 2 41 A/ 441A, TM · 2 5 70A 150A , ,.
TR·751A, KenwOOd Service Repair,
TM·731A. TS·711 181 1A , TH205AT,
TH225A, TM-631A, TM-3:)lA, 1 $ 1405 ,
156805 , AZ·l . T$·790A. 1595050.
TH·nA. TH27/47AT. TM·941A

AEA Isopoles
(144, 220, 440
MHz), lsoloop.

MAILALL ORDERS TO:BARRYELECTRONICSCORP., 512 BROADWAY,NEWYORKCITY,NY 1001 2(F()(JR BlOC KS NOIlTHOFCANAl ST.. BETWE EN SP!l1t!G AHO BROOt,tEST.l

N Y k Cit I LARGEST STOCKING HAM DEALER
ew or y • COM PLETE REPAIR LAB ON PREMiSES

Technieal help offered upon purehu e

"AQul S. Habl. Eapanol"
B ARRY INTERN ATION AL TELEX 12·7670
MERCHANDISE TAKEN O N CONSIGN M ENT

FOR TO P PRICES
Mo nlla y- F" lla y 9 AM lo630P M Thur Sllayl08P M
Sa l,,' da y & S"nda y ,0 A M 10 ~ P M (F'ee Pa'klngl

IRT/LEX-"Spriflg St. Station" . Sub wayS: BMT.
" Prince SI. Station" . INO-"F" Train-Bwy Slahon"
Bus: Broadway,fi) 10 SprIng St. Path-9th SI./61h Ave.
Stahon.

CO MM ERCIAL RA DI OS
STOCKED : ICOM. MoIoro­
la . MA XO N. Standa'd ,
YaMIJ. We _ .....nlCi-­
pa',!f<'tS. buSI""-S. Civil
De fense. etc . POriables.
mobil es . bases . re.
pealers...

ALL
SALES
FINAL

We Stock: AEA, ARRl, Ameco , Amentron. Antenna Specialists. Astane.
Astmn. B&K. B&W. Bencher, Bird. Butternut. CDE. CES. Cushctatt. Daiwa.
Elmac. Henry. Heil, HusUer. Hy-Gain. lcom. KlM . xamromcs, larsen. MFJ.
J.W MIller . Mirage. Nye, Palomar, RF Products. Saxton, Shure. Tempo.
Ten-Tee. TUBES, veesu, Vlbrople., Ouplexers. Repealers. scanners, RadIO
Publications. Umden. Kenwood. Maxon, RFC,

wE NOW STOCK COfIIMERCIAL COfIIJIlUNICATIONS SYSTEalS

HAIol DE ALER INQUIRES INVITED PHONE IN YOUR ORDER " BE RE IMBURSED

COMMERCIAL RADIOS .toc....d •••rvlced on pr.ml•••.

Amateur Radio Courses Given On Our Premises, Call
Eaport Orden Shipped Immedl.'.lr-. TELI!X 12·7870

FAX: 212·925·7001

(:IACU . 41 001 RUDEA SEAl/ ICE CAAD
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Number 6 on your Feedback card

Scrounger's Guide to
Recycled Electronics

Discover a gotdmine of inexpensive parts.

by Jack Najork W5FG

•

A side from Radio Shack. there arc few
commercial sources of electronic pans

ava ilable 10 the builder or experimenter.
MO'\t catalog houses req uire minimum o rders
o f $20 10 $25 . which is pretty discouraging 10
someone who needs just a few odds and ends
for a weekend project .

However, if you arc will ing to do a bit of
sc rounging and dcsoldcnng, you can find an
ample supply o f pans just about any.....here .
We live in a world co nditioned to qu ickly
disca rd anythi ng electronic thaI is obsolete or
doesn't work properly . The trash yards and
dumps of America are filled with junked elec­
tronic products . The trick is 10 intercept them
before they arc carted off. A few words to
friends and neighbors will insure that these
jewel s are hel d for your pickup . Aside from
these "freebies ." many items can be picked
up at garage sa les for a dollar or two . TV sets.
radios . hi-f combinatio ns . CB radios . wire­
less telephones and car radios all conta in
parts that can be recycled fo r ham usc . Let me
give you some examples of components I've
salvaged. modified (if necessary ) and used
for var ious projects . Then wc'Il get to the
detai ls of digging them out and idcntifying
them .

From TV sets: ferrite cores and fonns for
RF I line filters and antenna batuns. slug­
tu ned RF coil s , RF toro ids . pow er supply
recti fie r d iodes . filler caps. potentiometers ,
res istors. ceramic capacito rs. switches. fond­
speakers and many useless tubes . Some of the
older or la rger sets ma y include a power
transformer.

From radios , wireless telephones and hi-f
combinations: fe r rite rods , tuning capac ito rs ,
more slug-tu ned coils and IF t ransformer s ,
transistors . diodes. small loudspeakers ,
Ni Cd batteries and condenser microphones .

My home-brew transceiver sports an RF
tuner (modi fied) that came from an old ca r
radio. Double-balanced mixer and modulator
transformers a rc wound on small ferrite slugs
taken from low frequency IF transformers .
The diodes came from a wireless telephone ,
as did most of the transistors used in the audio
and IF stages . Some RF coils a re wound on
tcroids made fmm slices of powdered-iron
s lugs-more on th is later. The RF drive r
transistor in the transmitter sect ion came
from a CB rad io , as did the " S" meter,
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loudspeaker and pan of the metal hou sing.
Truly . my junque box flowcth over- and
yours can also.

TV Sets

Warni ng : TH E PICTURE TU BE OF ANY
TV SET IS EXTRE MELY HAZA RDOUS,
regardless of size . If mishandled . the tube can
implode. flin ging razor-like glass fragments
with the force of a small bomb . UNDER NO
CIRCU~ISTANCESSHOULD YOU EVER
STR IKE THE FACE OR BELL OF A PIC­
TURE TUBE. Break ing a tube this way will
produce a bomb-like implosion.

RF Coils, Toroid.s and Such

Unl ess your set is nvcr 25 or 30 years o ld.
the video IF sect ion will conta in ~5 MHz
slug-tuned coils ard the audio section IF ~.5

MHz co ils . [The aud io co ils are ident ifiable
because they have many more tums .) The
video coils can be str ipped of the ir windings
and used for RF circuits from 1.5 to 50 MHz.
Most coils use 1,4 " diameter slugs which have
a hollow hell. core for insertion of a tuning
tool. You can slice off sma ll segme nts of
these slugs, lti· or so thick, and use them as
RF toro ids. The easiest way to do thi s is to
roll the slug back and forth under a single-

edge razor blade or sharp knife . The pow­
dered iron is quite soft and sections readily .
Sand smooth the rough edges . Figure I shows
the approximate inductance vs. (urns for sec­
tions Iti· thick . Thicker segme nts will yield
slightly higher inductance , and vice versa .
The Q fac tor of these coils is quite acceptable
for most RF work, and I use them for oscilla­
to rs and front-end receiver-tuned circuits .

Pocket radios . hi-fi sers. cordless tete­
phones and CD rad ios contain many small,
shielded RF and IF coils and tra nsformers.
Most sets use the standard 10 .7 M Hzand455
kHz frequencies for FM and AM IF circuits ,
along with 25 MHz and 49 MHz for CB sets
and cordless phones. A physical inspect ion
will show the approximate resonant frequen­
cy of these devices . i.e . the ~55 kHz trans­
formers have many turns wound on small
powdered iron bobbins while RF coils arc
wound on segmented plastic fo rms. Many of
these devices will contain an inner powdered
iron cup which fits over the coil form. The
cups used for 10 .7 MHz transfonnersand RF
coils can also be used as toroid forms.

Figure I shows turns vs. inductance for RF
cups IOt3r in diameter and 7t3r tall. The
data in thi s figure should be taken as a general
guide only. Manufacturers, variations in
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tube , the larger the form, with 25" color sets
yielding a form wh ich is almost too large to
hide behind a small se t.

The horizontal high voltage transformer,
generally housed in a separate metal enclo­
sure will also yield useful ferrite material in
" U" shaped sections bolted together , form­
ing the transformer core. After the windings
are removed the closed form can again be
used for RFI suppression, as described for
the yoke material.

" Another Balun Design " in Ham Radio ,
May 1982, describes the construction of an
antenna balun made by winding six turns of
small diameter coax on eac h opposing leg of
the closed form. Another use for this material
is the fabrication of a bifilar RF choke used
for the filament s ofcathode-driven linear am ­
plifiertubes. (Sec "Hints and Kinks, " QST,
August 1989. )

Transistors a nd Diodes

Chances are , most of the equipment you
salvage will come from the Far East . Al ­
though they usc our color code on resistors
and ma rk capacitors in English , transistors
and diodes arc a different story . Most plastic
transistors will bear a letter/number identifi­
cat ion that has no relat ionship 10 our 2N sys­
tem . Here is the key to their system: Transis­
tors prefixed with A or B arc PNP, C and D
are NPN , and FETs start with K. Some metal
devices may use S followed by the A . B, C or

C . I 18

Ferrite Slugs and For ms

Your TV set may also contai n large, so­
lenoid type coil forms tuned with IA" diame­
ter, hex -hole ferrite slugs for operation in the
horizontal and/or vert ical sweep circuits at
15 .75 kHz and 60 Hz respectively. Ferrite
slugs are mo re like glass and cannot be easily
sl iced . They can be used in the same manner
as ferrite beads, to suppress RF on wiring . If
you need short sections you can try filing or
grind ing to break off portions , and if you are
lucky you will not end up wit h useless broken
pieces as I generally do.

The horizontal /vertical de flection yoke po­
sit ioned around the bell of the picture tube is
wire -wound ferrite . Remove the wire and the
ferrite may come apart or be held together
with clips. When clipped togethe r (or ce­
me nted with epoxy), the bell-like form be­
comes an effective, toroid type RFI filter
form. Winding the AC power cord of your
TV receiver or hi-fi set half a dozen turns
around this core will prevent RF from getting
in (or out) via this route. Dina for the AC
power cord of your transceiver or linear am­
plifie r. For maximum effectiveness, wind on
as many turns as the form will hold (or cord
length will allow) and anchor them in place
with twine or tape . The larger the picture

on requirements for ci rcuit Q , thermal stabil­
ity , etc . (That's why the TS-940 is so expen­
sivel]

ommue{ on page

Table 1. Characteristics of the more popular transistors found in imported consumer
electronic equipment .
Type Description HFE Gai n·BW Product MHz Outline
A117 lW PNP-G 200 0.001 T-004
A128 lW PNP-G 90 1.5 T-004
A473 SOW PNP-S 60 10 T-036
A495 0.6W PNP-S 100-320 120 T-017
A562 0,6W PNP-S 100-320 120 T-017
A634 lOW PNP-S 120 150 T-039
A671 SOW PNP-S 60 10 T-036
A673 0.4W PNP-S 150 200 T-017
C37 l OAW NPN-S 150 200 T-017
C394 0 ,6W NPN-S 100-320 120 T..()17
C458 0.6W NPN-S 100-320 120 T-017
C460 OAW NPN-S 150 200 T-017
C535 0.25W NPN-S 100 1100 T-017
C536 OAW NPN-S 400 > 90 T..() 17
C710 O.2W NPN-S 100 200 T-018
C723 0.25W NPN-S 100 1100 T-018
C733 OAW NPN·S 400 > 90 T-017
C763 0.25W NPN-S 100 1100 T-017
C828 0.75WNPN-S 250-500 350 T-023
C900 0.2W NPN-S 250-800 230 T-017
C929 0.65WNPN-S 50 500 T-023
C930 0.2W NPN-S 100 200 T-018
C945 0.6W NPN-S 100-320 120 T-017
Cl060 SOW NPN-S 60 10 T-036
Cl096 lOW NPN-S > 65 65 T-032
C1173 SOW NPN·S 60 10 T-036
C1213 OAW NPN-S 150 200 T-017
C1237 20W NPN-S 100 > 100 T-036
C1383 lW NPN-S > 120 200 T-023
C1674 0.65W NPN-S 50 500 T-023
C1815 0.6W NPN-S 100-320 120 T-017
C1909 20W NPN·S 100 100 T-036
C2038 5W NPN-S 200 250 T-045
0325 SOW NPN-S 60 10 T'()36

,ARI. 8c(
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Figure 3. Transistor pin configurations.

material mix , spread ing or compressing
turns, and wire size can cause considerable
variations in inductance. To be sure. usc an
L-e checker (See " Build This Simple L-e
Checker," Ham Radio ; December 1988 or
"The Co il Tester," 73 Amateur Radio , Sep­
tember 1990).

Cores and cups from 455 kHz transformers
will yield very low Q . inefficient coils ifused
above 2 MHz or so. You can make a rough
but effective check of core materia l with a
grid-dip meter, provided the coi ls for the
meter arc made of tubing . Insert the slug or
cup INTO the meter coil with the meter set 10
the frequency at which you pla n to usc the
material. If the meter reading rises slightly,
stays the samc or drops sligh tly , the material
can be used. If th e mete r reading drops
sharply , the material is not suitable . If you are
making coils to cover 160 to 10 meters , check
the material at around 20 MHz. If it looks OK
the re it will work 160 to 10, alt hough the
circuit Q on the lower frequencies may not be
quite as high as found with optimum material .
RF designers use much more sophisticated
method s, selecting the optimum core materi­
al for each frequency segment , conditioned

24 73 Amateur Radio Today. J anua ry, 1991

Figure J. Approximate inductance YS. turns
f or toroids wound with 1130 enameled wire.

Figure 2. Test circuit for unknown zener
diodes. Slowly increase DC voltage input
f rom zero up. DCvoltmeter (VM) reading will
also increase and then stop at the zener
diode 's rated voltage.
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AeO-A M. on. I 1'I1 0unll'l1ob,l••c.nn" .nllnna 134.95
A70-" Ba.. I I. I lon . canner anl."na" . . . . . . . . . 13',95
USA""'" Mall mouni VHF . nl . .. , 12' csbl' S3995
USAK·... ... .. nOI. mounl VHF anI ..I , 7' cabl. , " S34 95
~ 1-4.00 IrllPponll 'or s1lacoauonel ordered at I"" ...... 11m.
Add 11 2.00 .hopoona Plr "doo .nd 1-4 00 PI' .nlln""

BUY WITH CONFIDENCE
To.af""'_1_1 <lei""'"If.- cal oI.nyscann..,Mnd
or phone YOU' o<de< ",reclly 10 OIJr Sea""", Doalrobuloon
c:.nler~ MCnogan .._nil Qlaasa ed<l • ." ..... I.. or
~ -,our lao 1.0. num!;ler WntI. n QlJfCllase 0<"''' . r.
ec:clPled '.om ._ed llO"'8"''''....I _nc:ItI••nd moat
.... ..ledh,m IO"b.u'en.... lo<net 10billin; AJI.....
....uCtecI 10 latl~tIy , ec:cet:Jl.nc••nl1 """'!CIIIIOf'l- On
.1'aed,1 c.t<! 0<<;18 In. sn,p10 ' ''''''''m..l l • •4C.ly .... tch
Ine cred< l e.'d tl-tlllnl/.ddr.... ~ In. boiling aOdr"" • • PO
80>; 0" PO. 80. Z,P" Cod• . UPS can not d.llv" 10 lhat
.dd..... Wn.n In," OCCU'" In. o,d.. m..SI be .h'PP'ld by
",.il.I. nlQn.. coel lo you, To .~Old In.. . 01" Cnatll', you
m.y ma;1 ... a en.e~ wiln YOU' ot<!... ProC(ls. lB,m••nd
I PflCihcat;on. a" . ubieel 10 ch.n9' w;Inoul nolle•. " 01
poe..at. ln U.S. dollars.Ovl 01 a1oe llll.m. " ,II be plK.d on
tleellor<;l8, .ulomallc.lly or aqul.... I...., p'oduCl .uballluled
unll..CEi " Inal" ,Cled 11Itt......Uy "15,00 . dclll_1 n. nd-
.ng 1_ ",ll ba C"'rged lor •• o<de<a .. ~h ch.nch..
.otal u""",, I$O.oo Sn,pm.nl••r. F D a Cfl " no- in
A,nn Ar!I<>r. "'ocf>'lIan. No COO. ""'" II "ed ........
....n"'''CIu' nIy. F,..COPItIS 01 1'11_onl_
p<od\ICI "lable by ..n1"'lI10CEl. Non-<:"''''''' eheelll
, eq ..." cIe..anca N (I{~bIe lor typo;<aphocal..,ora

Mall o,d. ra t o : Commutl icahons EIect,oniCS,·
Box 1045. Ann Arbo" M ichigal148106 U.S-A. Add
$12.00 per scanne r lor U.P.S. Ql'Ound shipping and
handling in the continent.1 US.A. For C, n, da.
Puerto Rico. Hawaii. Alasl(a. o r APO/FPC delivery.
shipping charge s are two times cont inental U,S.
rates. II you havea Discover. Visa American Express
or Maste rCard, you may call.nd place a credit ca,d
order. 5'lb surcharge lor billing toAmencan E.preas,
Order t oll-l ,ee in lhe U.S. Dial BOO-US...· SCA N.
In Canada. d ial 800·221 ·3475 . F...1t anytime. d ial
313-971 '6000. If you are oul side the U,S, o r in
Mic:h igandl.13t 3·973·8888 Order from CEl loday
seanne' DislnbutoOI1 Cenl"- Ind CEIIogo$ are I'tl<l.
mar1<s 0/ Communicall()l'ls Elecl ron OCll Inc.
5aIe dal•• 7/1 5190 - "3"91 "0 a 07 ' 59G-A
Copyl'i9ht~ 1ago Communlutlon. Electron lc, lnc.

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

motlll. se. n n. ,
SPECIAU

Bearcat'" 200XLT·A
List p rice $509.95/ C E prlc.1239.95/SPECIAL
111-""d, 100 Ch."".1 ••00 WH• • H."dh.ld
.....ch • LIm" • Hold' Prlorltr • Loo"out
F"OIl.ney ..ng.: 2;·54. 1 18·/ 74, 408 ·512. 806 ·956 MH.
f~e IIl11," 123 9 81~-U9 0 12 ~ . " 11 188 9815,894.0125 MH.
The Beareaf 200XL T sets a new Ilandard lor hand­
held scanners in performance and dependabil ity.
This fu illealured unit has 200 p logrammable
channels with 10 scanning banks and 12 band
cove' age. II you want a very l imilar model wit l'lout
the 800 MHz. band and 100 ch.nnels, oreler lhe
Be 1OOXLT·A lor only $1 89.95. Includes antenna,
carrying case wilh belt loop, ni-cad ba"ery pack,
AC adapler and earphone. Orde r your scanner now,

Bearcat" 800XLT-A
Listprice SS49,95/C E prtceS239.95/SPECIAL
1J1-Band, 40 Ch.nn.' a "o-cry.'.'.cann.r
Prior"" control e S.arch/acan e AC/DC
Bands: 29'54, 118'174,406'512.806-912 MHL
".. .. ......",... ._0,"111 , .. ,,,. --". _If_.....4­

Tile Unlden 800XlT ' ece;v" . 'O Ctlanne!s In two l).B n~l,

seans 1Sch,nnelt ""rsecond, $ 'l89"' '" x . ... .. x 12"' ,H
Witn nolhlrlQ a.eluded in Iha 80&-91 2 MHz, band, Ih..
seann,, ' .. an • • ceIlenl chOICe I", la.... enlorc"menl
agenc.ea. "you do not need Ihe 800 MHz. bli nd, a..mllar
model called the BC 21 OXlT'A lIa...allabie10<$178 95.

NEW! Bearcat" 147XL,A
list p,ice S189.95/ C E prlc.S94.95/SPECIAL
1~Band. 1e Ch.n".' e "o-cry.'a' .cann.r
PrkHHr _"'rol e "'_'her •••rch e ACiDC
Bands: 29-54, 136·174, 408,5'2 MHz
The aU'eal 147XL is a 16 cn.nn.~ progr.mm.ble
scanne, cov.rlngtenl,equency bands. The cen leelure,
a buill-in delaylunction Illat addl a teeee second del.y
on.1I chann" l. to prevent missed I,ansmission., ..
mobile v" raion c.U ed the BC5tlOXLT-A lealuring pr ;'
",ity. ...."alh.. l e. td\. channellockoul and mora il
.....il. ble I", $94,95. CErs pack.g" price iooude.
mobila mountIng br. ckel and mobile pawer cord.

NEW! RanRer'" RC12950-A
List pOce $549.95/l:E prlc. 1249.9 5 / S PEC IAL
10 II.'.,. IIoblt. Tranac."'_ e Dlg"a' .,'0
'uti "rtd C~nr_g. e AI~.od. O".,a"_
"c'",11 liquId cry."'dla,,"" • Aufo "u.lch
AIT e 10 ~r.mm.bl.II.mory Poellion.
Freqlllllcy Oo...." l/.: 28.0000 MHz. 1029.8999 MH.
The Ranger RC12950 Mobi le 10 Meter Transce iver
by Ranger, has everything you need tor amaleur
radiO communications. The RF Power control lea­
ture in the RCI2950 allows you to adjusl the RF
output power contin uous ly Irom 1 wall th , ough a
lull 25 wall l output on USB. LSB and CW modes.
The RC12950 also leatures a noise blanker. rogel
beep, PA mode and more. The M ic Gain Control
adjults the gain in transmIt and PA modes t o
maximize lalk power. Digital VFO. Buill·in SlRFI
MOD/SWR mele,. FreQuency selections may be
made f,om a ...... llch on the ml(:faphone or the l ront
panel. The,e is ....en a repeale, spl it swilch lor
repeater otIset l . The RC12950 !ets you coer.te
AM . FM. USB. LSB or c:w lor lull mode coeralion.
The d igitally synthesized f requency cont rol gives
you m....im um stabi lity. There's also RIT (Receiver
Incremental Tuningjto give you perfectly tuned
signals, With memory thannel scanning, you can
scan ten pre set frequencies to keep track of all t he
aclion. An optional CTCSS tone board is available
(ord er * RTONE) lor $59.95. For technlc.1ques­
tion l , ca ll Ranger at 714-858'4419. Order your
Ranger RC12950 Irom CEllod.y.

***Unlden RN., Dfttecto,..***
8IJy I h. l ineal Un'l1.... r. dar deleclora Irom CEl lOday
R03XL·" Un""n 3 band __ deleclo< ,..... . 1 ' 5a 95
Roe- ... Un_ ...!SOI' """,nl r.dw, deleclo< . . . . . sa9~
RDeGT\.·Al U_n·PaQClOl'T" .........<MIecIo< 199 95
ROlIItL· ' Un'den "mo;l"O- .i• • <adat deleclo< .. .I' 24 a5
A027 · Un'_ ......,. """,nl "dB' deleclO< . . . . . . $$. 9$
RDlKIOT·...U...l1.n ramo{l """,nt 'ldar detecto<. .. I II; a5
CAR~"'l Unid. n C'edll ca'd . ....Ida'deleelor .. 1 159 95

*** Unlden CD Aadlos ***
The Un,!1en lIne 01 Crt".ns e.,nd RldlOIranacel....... IS
styled to compl,menl olher mot>o18 audIO eq ulpmenl .
Unlden C8 radIOS a'e so reliable th-at they hI'" I two
yea r lim,ted ....aITanty. From lhe le"",r. paclled PRO
810E 10 Ihe 310E handheld, Ihe'e '. no beher Crt..en,
Band radio on the marltet today
PR03101E· ... Un~n 40 CII. Porl. llIel"' obole ca. 183 a5
PR0330IE·.. un'l1.n 40 cn. R.mol. mOlJnl CB. l I Oot 9~
IER100- .. UI'II".n Em..;.ncv c e MobIle , , 1<19 95
GRANT·... Un~" 'O cn.n...1ssa c a mobil. . . S166;~
PC122· .. Unll1an .O ch. nnel sse C8 mob;I• . . . . ,1"; ,95
PR0510 J.L·A Unil1.n 40 cnann.i ca MObill' , . 136.95
PR0510AllL·" Uni<Ja" ca Mob;1I .. il n .nllflna . .. 1<19.95
PR0520 ItL'" Un'l1an ' OChannll c a MoM . . S56.; 5
PAO&<lOE·... Unil1.n 40 cnan...1SS8ca MobIl• . . .I'3795
PA08, OIE·A Ul'IIl1.n 'O ch.nnal sse c a aase ... SI 7 4 .9~

O.t ,~;., snmlls on t". scanners
lil led in ,,,,, coupon. rhi. coupon mu.'
be 'nc illd. d wi, Il )'011' pr.p.id ordllT.
C" dilt.rd'- po" , on.' c/l.e~I."dou.ft'
lily di,count. IIf, .~clll~ l rom 'hi,
o ff• •. Oil., ~.lidonly on pt.p. id orders
m.lI. d directly fOCommlilliellri(lIIs Elfie"
IfOIlica lnc.. p,a 80... 1045· (»pt UNI".
AnnA1tlOt. M,r;";g." " 1I10e-I~ S US A
CoUPOIl ....pi,.. J."u.ry 31, Jill' _
CouPOll "'. ynotbe uNdineonjunction
wi,h . n y Ol~ oH., from eEl Coupon
may be pItorocop;.d Add 112.00 lot
sIl iOQlnl1 in ,hfI conl,,,.,.,,. , U.S.A
RELM AHeOeB-A. , • •85
RELM AH25lSB-A ••••••• • 2$4.9 5
a.arut 800XLT-'" •••••• '229.95
a.arut 200XLT·... .. .. ...229 .95
a.arcat 100XLT·A ••••• •• 179.95
a.arcat 70XLT·A• • • • • • •• • 139.95
a.arcat 55XLT· A •••••• •• . • 9 9 .9 5
a.arcal 21 OXLT-A •• • • •• '104.95
Un ld.n C...RD-A1 •• • •• •• • '144.95
Un lden R03XL-A1 ...... . 144.95
Unld.n RDllIXL·A ••••••• •'119.95

*** '* VALUABLE COUPON ****

NEW! Unlden" Telephones
AII4700-A l./nt<l".n 1ftQ m_,n. 169 95
AIM64-A U"",,n . n ring m.ch,,,. 149.95
AM4&av.-A U,,~n nng m.cn,,,,, 1'9.95
A eo-A Un~" .n._ ring m.ch,,,, , 149'015
AIM.8O-A l./nil1." . n. ... ,ing "'.chi , , 169.95
FP300-A Unl(l.n ,..Iur. phon•. . . . . . " " 134.95
FP302'A U"il1." ,..Iur. p"on• . . "" , 149.95
FP320$-A l./n'd. n I..lu p..~..pno $19 .95
FP322$-" l./n",,,n I_lu,. _.Il..P_ ,159.95
J.E570-A l./nil1.n 000"(11. .. P_' · . , · · . . . IU.95
J.E. 22." l./n,.,.n eoo-d_ _ ...rpnon• . . . . . . 11M 95
J.E777." U_ n co-dle.. _ ' ''rp/'IonI. .. 1100 .95
8n OG-A un""n Trim. tyIe pnon• . . . . . . . . . . . . . . . . 1 ' 1 95
KT2ao-.. Un""n F.mily pilon...,In 9' I 1..1.... . 129 a5
1"1"1 i5l>" un""n b .evl_ phone S311 95

***JlONEY SAlliNG COUPON* ..*

Bearcat'1 760XLT·A
List price $499 ,95/C E prlc••254 .95/SPECIAl
1........ 1GOCh.",..,. Crp..,,..•• ACID(:
FreqlJ{lrn;;~,.nv-- 2~54. , 18· , 74. 40ll ·5 '2. 806-958 MHL
h clul1u 1 23,111 75-U IIa12~ . ,,11 In 98 1~·194. 0 I2~ MH.
The Bearc,l 760XLT has 100 progr,mmaole chan-­
nels organized's live Chan ne l bankS lo r easy use,
and 12 b,nds 01 cove rage including I he 800 M Hz.
band. The B'lfc,' 760XLT mounts neatly under
the dash and connects d irectly 10 Ieee block or
battery. The unit also has an AC adaptor. /lip down
sl.nd .nd te le lCopic antenns tor desk top use. 6­
5/16 "' W... 1"''' H ... 7""" D. M odel Be 590XLT·A1 is
a similar version without lhe 800 MHz. band lor
a new low- price 01 only $ t 94 9 5 . Order loo.ay.

Uniden Corporation 01 America has pur­
chased Ihe consumer products line 01 Re­
gency ElectroniCS Inc. lor $12,000,000. To
celebrate this purchase. we're having our
largest scanner sale in histOry. Use the
coupon in this ad lor big savings. Hurry...offer
ends January 31, 1991 .

RELM ORH256B-A
List price $587 .50/ CE prlc.129 9 .95/SPECIAL
1a CIMI.,., e 2. "'a" Tr.,,_eh.r e ",100",
The RELM RH256B is a silCl..n--channel VHF Ial'ld
mobile transceiVer designed to cove r any Irequency
between 150 to 162 MHz. Since Ihis radio ia
synthesized, no expensive cry stals are needed 10
store up to 16 1requenc ies without battery backup.
All radios come w ith CTCSS lone and scanning
capabilitiea. A monilor and n ig ht/day swilch iaalso
standafd Thil transceiver even has a priorily lunc­
tion. The RH 256 makes an idealradioloranypolic:e
or lire department vo lunlee, because of its 10.... COlt
and high perfOrmance. A 11 0 W.ff VHF 150-162
MHz. version called the RH l5Ofle-A is available
for $429.95. A UHF 15 watl 16 channel verSion 01
thiS radIO called Ihe RU1 5tlB-A is , Iso available
and covers 450-482 MHz. bu l lhe cost is $454.95.

$12,000,000
Scanner Sale

•
unl

C!IlCLll2 t ~ IIUDER SERVICECARD
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·n.... .. so..mRV l'9~
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NEW ONLINE CALL DIRECTORY

Our ne w HAMCALL service gives you
494,114+ Hams. via your computer.
$29.95 per year - unlimited use!

CIRCLE 170 ON READER SERVICE CARD

BUCKMASTER PUBLISHtNG
Mineral. Virginia 23117

703: 894-5777 800: 282-5628
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G5RV All-Band QuicKits '
"",.,t . _ .~. ".....11'" , g,,,~, p""., l'T ~-W,j

receiver, check to see that out­
puts are available at 6 M Hz
inte rvals . Remove power .

Insert V I, 74LS90, in its
socket and apply power. As
above, check that it provides
an output at I MHz inte rvals .
Remove power. Insert V2 in its
socket and apply power. Check
to make sure it provides a 100
kHz signal at the prope r inte r­
vals. Remove power . Inse rt
V3 , 74LS74, check for the 50
kHz and 25 kHz signals. Re­
m o v e power. I ns er t V4 ,
74LS90 and look for the 10
kHz signals.

Caution: Always be sure power is off be­
fore inserting or removing ICs . Failure to do
so may result in a destroyed IC .

Use a Blockin~ Ca paci tor

Apply powe r to the marke r generator.
Connect its output to your receiver's input.
Be sure you usc a blocking capacitor (0.01
pF) ! Select the desi red output frequency
and locate it on you r receiver. A s you
zero in on the desired portion of the spec­
trum , change the marker frequencies as you
desire .

If you have followed the layout and sche­
matic accurately , you now have an excellent
crystal-controlled marker generator which
covers a wide po rtion of the rad io spcctrum­
and you 've spe nt les s than $10 .. .even if you
bought all the parts new! III

Other Com po nents

Aside from consumer elect ronic products ,
many va luable components can be found on
scrapped circ uit boards sold at hamfcst flea
markets. I have fou nd boards loaded with
VHF power transistors , hot -carrier diodes ,
mi niature relays, ctc., for as lill ie as 25c
each . The law of supply and demand is tilted
way over to the supply side because there are
not too many of us builders and experi­
rncntcrs arou nd . Join the ra nks of the privi­
leged few . 1fiI

than a design using variable capacito rs. T he
same form of inductive tun ing is used in most
automobile radios . If you are adept and pa ­
tie nt, you can convert these to ham band use .
The slugs used for the Be band cannot be
used for the high er ham bands (3.5 MHz up) .
If your radio is AM and FM you can take the
slugs from the FM section ofthe tu ner (which
won't be used) and use them in place of the
AM slugs. The "Q" factor on the lower
frequency bands won' t be quite optimum
with these slugs but they will still be very
satisfactory .

The BC band coils must be st ripped and
rewou nd wi th 15 to 25 spaced tu rn s to
achieve an inductive ra nge of around IllH to
41lH tuning spread. The tric ky (and difficult)
part is to wind both coils ident ically so that
the inductance s track closely with slug pene­
t ration. My version varies from 1.4IlH to
411H and covers 3 .5 to 29 MHz in conj unction
with band-switched capaci tors.

Parts List

1 ~F, 10V tantalum (or 10 ~F electrolytic)
1 ~F, 25V ta nta lum (or 10 ~F electrolytic)
1000 ohm , 5%, ¥4W
74LS90 (or 7490)
74LS74 (or 7474)
7805 + 5V regula tor
Motorola K1160AA, 6 MHz

C1
C2
R1
Ul,U2,U4
U3
U,
X0 1

A blank PC board is available for $4.75 + $1.50 ship­
ping per order from FAR Circui ts , 18N640 Field Ct.,
Dundee1L601 18.

The 6 MHzcrystal oscillator module, model XQ-600, is
avai lable from Short Circuits, P.O. Box 285, Barnegat
NJ 08005 . (609) 698-3080 .

ors, each about eight inches long , and con­
nect one end of each wi re to the proper point
on the PC board ; each output freq uency is
brough t out on a separate wire. On the sche­
matic , mark the wire colors you use, identify­
ing each wit h the freque ncy it carr ies.

Testing. Testing

T he pins on the oscillator XO I should be
shortened by Y8" with diagonal cutlers so that
the oscillator will scat snugly against its sock­
et. Be certain the square corner on the oscilla­
to r package is a t pi n I on the socket. Do not
install the other ICs yet.

Apply power, and measure the out put
voltage of the 7805 . It should be between
4.96 and 5.5 for proper ope ration. Remove
power and insta ll the oscillator XOl. Apply
power; then , us ing a frequency counter or

Connnuedfrom o.Za
D and a series o f numbers. Later model
equipment may use Motorola transistors car­
ryi ng 9Q(X) series numhers wh ich have no
relationship to the ABCD system.

By far the easiest an swer to unraveling the
specificat ions for these devices is found in
RCA ' s SK Series Replacement Guide . A sec­
ond source is Radio Shack ' s Semiconductor
Replacement Guide . Both of these list thou­
sands of sem iconductors with specificat ions
and pinouts . If you are unable to get these
books , see Table I for specifications of the
mo re popular transistors.

You can sort out small diodes with an ohm­
meter. In general. germanium type s will have
a lower forward resistance than sil icon. Or ,
you can pass a small current through them (10
to 15 rnA) and measure the DC voltage across
the diode: 0 .6 to 0.7 volts for s ilicon and 0 .2
to 0.4 for germanium. Zener d iod es arc
sometimes marked with 1N numbe rs or they
may have just a s ingle di git , such as 8, on the
body , s ignifyi ng an 8 volt zener. Otherwise ,
these can be identified by using the circuit
shown in Figure 2.

Rf' Tuners From Car Radios

Many radios (Colli ns , Yaesu FT- 10 I , etc .)
use RF tuners (a lso called preselectors)
which co nsist of two or more coils slug-tuned
via a fro nt panel control. Th is type of tuner
simplifies mult iband frequency coverage be­
cause it can cove r a larger frequency spread
more efficiently and with fewer components

28 73 Amaleur Radio t oaey » January, 1991



Number 7 on you r Feedback cerd

An HF/VHF/UHF
Marker Generator

Get on frequency for less than $10.

by J. Frank Brumbaugh KB4ZGC

board, if desired for later attachment of the
home-brew heat sink. You can add the filter
capaci tors now or later.

Take six insulated wires of different co l-

FIgure 3. Pans placement.
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Figure 2. PC boardfoil pattern.
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FIgure 1. HFIVHFIUHF markt'r generator schematic.

also be brought out
to separate connec­
tors. Because a DC
voltage also appears
on these output lines,
you must use a small
blocking capacitor
when you use the
generator with a rc­
cerver.

C onstr uction

Install the IC sock­
ets on the PC board
and solder in place.
The oval shaped pin
on the PC board in­
dicates pin I for each
Ie.

Bend the pins on,
US, the regul ator
7805, so it will lie
flat against the PC
board mou nt, and
solde r it in place .
Through the small
hole in the tab of the
7805, drill a hole
through th e P C

All outputs are brought out on separate
wires. They can be connected through a 1­
pole, 6-position wafer sw itch for convenient
selection to an output connector. They may

Motorola 's Kll60AA

The marker generator described he re pro­
vides square wave outputs at 6 and 1 MHz ,
and at 100,50,25 and 10 kHz. I chose 6 MHz
because its harmonics accurately mark 144
MHz, 222 MHz, 420 MHz, many points in
the 70cm band, plus 450 MHz. The remain­
ing outputs enable ident ification of as close as
10 kHz points in between.

The hean o f th is ci rcuit is a 6.000 MHz
crystal oscillator made by Moto ro la: the
K II 60AA. Self-contained in a sealed metal
can, it fits a 14- pin DIP socket. It operates
from a +5 VDC regulated supply and draws
65 rnA. Output is a square wave rich in har­
monics. It is available from Short Ci rcuits,
PO Box 285, Barnegat NJ 08005 for $ 1.00.
The Pan Number is XO-600.

See the ci rcuit in Figure I and the pans
placement in Figure 3. T he oscillator and all
ot her pans were obtained fro m Short C ir­
cuits. The filter capacitors and the resistor
came fro m the junk box.

1I0w the Marker Gener ator Works

A +5 VDC fixed regulator 7805 provides a
nominal +5 VDC to the circuit, which re­
quires 100 10150 rnA, depending on the ICs
selected. The 74 LS chips require much less
current . Use a scrap of aluminum to make a
small home-brew heat sink.

The oscillator, XOI, feeds a square wave
at 6 MHz to U I, 74 LS90, whic h is connected
to divide by six. Output is a I MH z square
wave which is fed to U2 , 74LS90. connected
to divide by ten. The resulti ng 100 kHz
square wave is fed to U3, 74 LS74, whic h is
connected to divide by both two and four,
prod ucing square wave outputs at 50 and 25
kHz. The 50 kHz ou tput fro m U3 feeds U4.
74LS90, co nnected to divide by five, thus
produci ng a square wave output at 10 kHz.

M any hams operate HF as well as the
2m, 114 m, and 70cm bands, and

higher. Most marker generators hams build
provide outputs only at 100.50, and 25 kHz.
This is adequate for the HF bands, but it 's
impossible to identify even a specific 100
kHz marker at VHF and highe r. You need
harmonic-rich outputs in the megahertz range
to facilitate identification at these higher fre ­
qucncses.
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Number 8 on your Feedback Clrd

A Parallel Port I/O Board
Control your world!

by Wally Gardiner VE6BGL

on an XT , typing a command from BASIC ,
such as OUT 632 .16, would cause the re­
lay 10 close, while an O UT 632,0 would
make it open. The relay in tum could be
connected to lights. the coffee pol (through a
large r relay 10 handle the higher current') .
your rotator. or the key for your rig ! So how
about a practical application? Dependi ng on
the kind of keying your rig requ ires , the 110
will key it e ither through a relay , an oproiso­
lator, o r from the transisto r. Consult your
manual. and if you're nOI sure. use the relay
method .

To lest your inte rface . ru n the program
ST EPPER. BAS. List ing 1. The po rt add ress­
es may have to be changed. depending on
you r parti cular machine . Wh e n ST EP ·
PER .BAS is run , allthe LEOs on your 1/0
board sho uld make like an old-fashioned po­
lice scanne r, blinking sequent ially. If the
lights don't blink, trouhleshoor!

Note tha i the port number 632 may also
have to be changed depend ing on your com­
puter. Othe r numbers to try a rc 888 and
956. Check the documenta tio n tha t ca me
with your machine. HINT: I f your ma nua l
says somet hing like HEX 3BC. and you wa nt
to con ve rt that to decimal f ro m BA SIC ,
type: ? &H 3BC and BASIC will return a
value of956decimal ,

O utput Control

Now thai your inte rface has been tested .
it 's time to do something with it. Ente r and
SAVE the program MORSE .BAS, Listing 2.
This program will a llow you 10 type on the
keyboard and send Morse code ei ther through

the speaker for code
practice study groups ,
OT out the parallel port
(Data Bit OlIO control
the LED . The LED
wilt blink on and off in
M o r se , and would
make a great signaling
device.

If you r rig can be
keyed by a transtsror.
the LED can be par­
ailed with an c procou­
pier, and used to key

PARALLEL PORT

ii stmg I , Supper program.

40 PRI:"T: PRINT
50 OUT 632.0
55 GOSua 1000
61 OUT 632,I:SOUND 40,1
65 GOSUB 1000
70 OUT 632.2:S0lJ~D 80.1 :GOSlJ ll ron
72 OUT 632.4:S0UND IbO.!
75 GOSUB roeo
83 OUT 632,8:S0UND nO,1
85 GOSUB 1000
90 GOTO 50
999 END
lIXXl FOR TDLY=l 10 2,I'EXT rm.v.nnruxx

iO CLS
20 PRINT · Prog' 3m 10 1. '1 LPn porI'
30 PRL'T •• • • • • • • • • • • • • • • • • • • • • • • • • -

our motherboard! Take a look at the schemat­
ic in Figure 2, All this docs is buffer the data
line pulse by feeding it through a d iode and a
Ik resistor 10 the base of an NPN transisto r ,
causi ng the trans istor to act as a switch , Data
bi tsO th rough 3 are connected to large r power
transistors and monitor LEOs, and can be
used to control high current items such as
stepper motors . while data bit 4 is connected
to a re lay d river.

If the 110 board were connected to LPT2

Figure J. You can use this parallel port ,
which normally cmmects to your primer. to
control more than one device at a time,

Figure 2. (a) Data bits 0 through 3 are connected 10 larger pow!'r Irtln.nJtor.f and momtor
LEDs. (b) The relay driver for D84.
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I f you 've recently purchased one of the
new IBM PC clone computers for the ham

shack, you have probably been wa nting to usc
it to control the coffee pot, the anten na rota­
tor, and who knows what else! This artic le
describes how 10 usc the parallel port . which
normally connects 10 the printer. as an inpl..lI1
output port to comrol thc outside world (see
Figure I) .

The parallel port on most clone computers
ex its the back of your machi ne in a 25-pin
female connector. Table I shows the neces­
sary pinouts of the printer po rt as you face the
computer Fo r our purposes. we can ignore
all the othe r pins o n the connector.

The computer sends data to the primer us­
ing pins 2 through 9 , and with simple pro­
g rams written in BASIC . we can send data to
ou r inte rface board the same way. The IBM
series of compute rs a rc port-oriented . and a
port can be addressed easily using the OUT
command. Th is is s im ila r (0 us ing the POKE
command 10 store a value in memory, Instead
of appearing in me mory. the value wil l ap­
pear on the data lines o f the specified port ,
Using LPT2. as an example, the comma nd
OUT 632,0 wo uld latch all o f the data lines
low , whi le a command OUT 632,5 would set
data lines 2 and 0 high. Why , you ask? Binary
arithmetic! Examine Table 2 .

By Dl.l'Tputri ng the appropriate decimal
number. we can control which lines on the
parallel port will be HIGH (+5 volts) and
which will be LOW (0 volts). This even lets
us control more that one th ing at a time.
handy for azimuth and elevation rotato rs for
an OSCAR pass , fo r e xample , II can walk
AND chew gum!

Customizing the
Interface

The remaining
problem is to interface
the data lines coming
from the computer In

the real world without
causing any mu sh ,
room clouds inside the
machine . Obviously ,
we don 't want 120
volts zinging around
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956"
888"
632"

lJECI \ lAL"
••.... · · : PRI~T

•

5 KEY OJ-l'
[OCLS
20 REM do tit le ,creen
25 FOR LN= l t<> 9:PRI:-iTSEXT L:\
30 PRJ:-'T "======== "'''= ==__ ==-=--",=~===='

40 PRJ!';T "= \ 10" . Cooe Keyboard Program =
50 PRI~T "= by =
60 PRINT "= W.S Gardiner VE6BGL ="
70 PR II<o: T "= Box 2035 High fl.i'e, Alberta ="
80 PRI NT .,,= __=====__= ,,="'''==== ===== ==== "
90 GOS L:ll l(lOOO ,CLS
100 RE ),1 get nard",.," informJlion
lOS CLS
110 PR INT ' Hardware M enu"
120 PRI:>iT · •••••••••••••"

125 FOR L'I=l TO 5,PRII"T:I"EXT LN
130 PRINT" Paralle l Pon HEX
135 PRINT ' ••••• • •• • • • •• • ..
141) PRINT · 1) LPT L rarn
[5{)PRINT - 2) LPT I : J7811
It>O PRINT · 3) LPT2; 27811
165 FOR LN.,1 TO 5;PRJ"'T:NEXT LN
170 PR1I'>T "Cheel your <y<tem documentalion and sdect I, 2 Or 3
from lhe menu"
180 [",PUT ANS
181 IF Al\S~l TiIEN PORT ~ 956
192 IF "I'S=2 TIlEl' PORT = 888
183 JF ANS",3 TIIEN PORT " 632
184 IF ANS>3 TIlE~ GOTO 190
ISS 001'0 200
190 PRINT "Please type a number betwee n I a nd 3 ·
195 GOSUB lOOXJ;GOTO 100
200 REM ,tart of program loo p
20S OUT f'OR T,O
210 CLS
220 PR[I'T "Would ~ou I;ke soun d from lh e computer~ (yin)"
225 ANS$= INKEY$:lF AI'S$="" T1 IEN 225
230 [I' AI'S$='"y" THEN 1'1.AG=1
231;f ANS$="Y· TilEI' FLAG=I
240 IF ANS$ :"n" THE~ n.AO =O
241 IF ANS$=·W TIlEN l'LAO =O
245 PRIN T:PR[NT,PRINT
250 PRINT "Inm uclion" "
255 PRINT "· · · · · · · · · · · · ·";l'RIl':T
260 PRINT · 1)1'" a letler on the ke ~l>oa r d and ;1 will he ,ent to"
270 PRINT "the <creen and the parallel port tha t you ,e lec ted
280 PRINT "Ilit .ny ke y to start the program..
290 A$= [~ KEY$ :I F A$=." TIl EN 290
2'15 CLS
300 REM prog ram loop st.rt, here
310 A$:I~KEY$IF AS,,"" T ilEI' 310
31S IF A$" "I " THEN 0010 14000
316 IF A$,,"O" TIl E~ G010 15000
317 IF A$,,· " T1 IEN GOTO 16000
no READ J$
335 IF J$="' . THEN RESTORE
3411 IF J$=A$ THEN GOTO 400
350 IF JS: .. • .. THEN GOTO 310
360 ,,01'0 .n o
400 REM outp ut the da ta
410 PRINT JS;
420 IF R AO" I THEN GOTO 5W
430 IF FLAO=O TIl EN OOTO 1500
4'19 GOTO 3W
5W FO R N= I TO 10
510 READ K
520 IF K=O TilEI' 005UB nooo
530 IF K=I TilEI' GOSUB 120CJ0
535 IF K,,99 111EI' RESTO RE
540 IF K=99 TilEI' GOTO xrn
550 I'E XT N
570 GOTO 300
15W FOR N= I TO 10
1510 READ K
1520 [I' K=O TIIE~ GOSUB 180CJ0
1530 [ I' K= I T1IE~ OOSUB 19O«(}
1535 IF K,,99 TilEI' RESTO RE
1540 IF K: 9'1 THEN 001'0 300
1550 ~EXT I'
1570 001'0 3lX)
'1000 DATA a.O.l ,99
'X.101 DATA b.I.O.O.O,99
'IlJ02 DATA c,1.0,LO,99
'10m DATA d.I.O,O,99
9004 DATA . ,0.99
9005 DATA f.O.O,!,0 ,99

9006 DATA g,I.1.0.99
9007 DATA h,O, O.0,0,0 ,99
9008 DATA i,O.0.99
90)9 DATA j,0 ,1 ,1.I ,99
9010 DATA k,1,0 .1.99
9011 DATA 1.0.1.0 .0 ,99
'Ion DATA m.I,!,99
9013 DATA n, I,0 ,99
9014 DATA 0. 1,1.1.99
90 15 DAT A 1'.0. 1.1,0.99
9016 DATA 4. 1,1,0,1,99
9017 DAT A r,O ,1.0,99
9017 DATA s,0.O,O,99
9019 DATA 1,1,99
9020 DATA u,O,O,I.99
9021 DAT A v.O,0.0,1,99
9022 DATA w,0,1,1,99
9023 DATA . ,1.0 .0, 1,99
9024 DATA y,I.0.1.1.99
9025 DATA ,, 1.1,0.0.99
9027 DATA 2,0.0.1.1.1.99
9028 DATA .1,0,0.0.1. 1.99
9029 DATA 4,0,0 ,0,0, 1.99
9030 DATA 5,0.0 ,0.0,0.99
9031 DATA 6. 1.0.0,0,0,99
9032 DATA 7,1.1.0.0,0.99
9033 DATA 8, 1,1, 1,0.0.99
9034 DATA 9 ,1,1,1,1,0,99
9036 DAT A ,,0,1,0,1,0,1,99
9037 DATA f, 1.0,O, 1,0,99
9038 DATA ?,O,O,I,I ,0,0,99
9040 DATA '.0.0.0.1.0. 1,99
9041 DATA =,0 ,1,0 ,1,0 ,99
9998 DATA ' ,' .' , . ,. ,' .'
9999 END
10000 REM time delay subroutin. for program titles
10010 FOR TDLY=I TO 5000,NEXT TDLY:RETUR N
11000 REM w und routine for a d ot
1101 0 SOU!" D 200,1
11015 OOSUB 13000
11020 RETU RN
12000 REM so und ro utine for a da,h
12010 SOUND 200,3
12015 GOSUB 13000
12020 RETURN
13000 REM pause subroutine between leners I d it ,pacing
13010 SOUI'D 9000. I ;RETURN
14000 REM special subroutine 10 ,ound a number 1
14005 IF R AG =O THEN GOTO 24000
14010 GOSUB 11(l()():FOR Ih d TO 4:GOSUB 12(l()():GOSUll 13(l()();I\EXT

"14015 RESTORE
14020 GO TO 300
15000 REM 'I"'cial ,ubroutine to ,ound a number °
IS005 IF FLAO"O THEN 001'0 2S000
15010 FOR 11= 1 TO 4:G05UR 11(l()() ;OOSUB 13a: .:J:NEXT II:GOSUB
I 1000
15015 RESTORE
15020 001'0 300
16000 REM spec;al subroul ine to priol a 'pace
16010 PRINT · -.
16020 RESTOR E
16030 GOTO 300
18000 RE M output a d;t to the pafJl lel pon (bit lero)
18010 OUT PORT. l
18020 FOR TDLY=I TO 300SEXT TDLY
18030 OUT PORT.O
18040 RETURN
19000 REM OUlput a das h to ,he paralle l pon (bit zero)
19010 OUT PO RT,1
19020 JoUR TDLY=I TO 9CHNEXT TDLY
!9llJO OL:T PORT .O
19040 RETUR~

24()()() REM ,ubrouline to send a numhcr I
24010 GOS Ul! 18[)()();FOR H=I TO 4:GOSUB 19000: NEXT H
24015 RESTORE
24020 PRINT A$:
24025 OOTO 300
25000 REM ,ubroutine III ..nd a number 0
25010 FO R 11 =1 TO 5:GOSL:B !9(l()() :~EXT II
250 1.S RESTO RE
25020 PRI" T A$;
25025 (JOTO 300

the rig directl y. If you are not sure about
th is, modify the program to contro l the re­
lay , and use the relay contacts to send Morse .
Thi s is mandatory for o lde r rube rigs. and
anything else that normally has high volt-
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Listing 2. Morse code keyboard program.

age across the key co ntacts. It involves
changing lines 18010 and 19010 to ????'!.
Darn, a quiz in the midd le of the article! We
want data bit 4 , and only data bit 4, 10 be
HIG H, so we would use the command OUT

632,16 , where 632 is the LPTI address and
16 is the decimal value we want to appear on
the port. Therefore. lines 180 10 and 19010
sho uld both be cha nged to read OUT
PORT ,16. [Ed . Note: PORT is the variable
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RECEIVING
CONVERTERS

low noise eonveriers 10 receive vhl and
uhf bends on e 10M receiver. Choiee
of kit with case & BNC jacks, k~ with pee
only. or wit. un~ in a case.
Request C41alog to' complete IisPngs.
VHF Input rIng" ...a~ : 136-138.

14-4--146, 145-147, 146-148; k& less
caee $39, kit w/caee $59. w/l in case
$89.

UHF Input rang.. ...a~: 432-434.
435-437,435.5-437.5: kit less caee $49,
kitw{case $69, '1'1/1 in case $99

LNS-(*)
IN-LINE PREAMP'»';~
ONLy $79,. $99"~_
• GaAs fET Preamp with lealures similar
to LNG series, exeep! eutomallcally
.wllchn out 0 1 line during Iransmlt.
Uae with base or mobile Iransceivers up
10 25W. Tower mounting brackels incl .
' Specily lUning rlnge: 120-175, UlO--2~O, or
400-500 Mia

LNG-(*)
ONLY $59--

HELICAL RESONATOR
PREAMPS

Pr~WIIh 3 or 4 section hek:al
r~llIlOis redue.lnt.rmod & eross­
band Inlerferenc. in 0iIieal appIi WI()i ".
MODEL HRa.r). $49 vhf, $94~.
0Spac:ly ll.rW'll 1MQa.. 1~l-150, 150-I&>.
1&>·17~, 213-233, 420-~50. ~50-41O.

FEATUR ES:
• Very low noise; O.7dB vhf. O.fJdB~
• High gain: 13-2QdB. depends on Ireq
• Wid. dynami<: rang•. reset overload
• Stable: Iow·feedbacll dual-gate FET
0Sp«oIy /lJnir>g nnge: 26-30, 46-56, 131·I!IO,
15Q-171, l/Q.Z30, ~O(H1O,0( 800-960 Mlit

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

LNW-(*)
MINIATURE

GaAs FET
PREAMP

ONLy $24 .. $39__
• GaAs FET Preamp $imilar to LNG.
except designed lor low co.l & . mall
.in. Only 51frW x l-5/8"L x 314'H
Easily mounts in many radios.
' Specify wrong rllfll1": ZS·35, 35-5S, 55-90,
9O-1ZO, IZo- I5O, ISO-ZOO, Zro-Z1O, 0( 400-5(lO

"~

TRANSMITTING
CONVERTERS

lCV2 for vhf and XV.. lor uhf. Models to
convert 10M ssb, CW, 1m. etc. to 2M. 432.
-435, a-1d lor atv. lWoutpl.t.
lUI only $79. PA's 1.4' 1045W il\I i ......

Request eJllaJog to' complete listings.

TD-2 TOUCH.TONE DECODERlCON·
TROu.ER kit fIJI 16 digits, wittI toI-eaI
restrictor. progranvnable. Can tum 5
fluetiollS onIoIf. OrMl for~ eat-
ng. 1001 _ $79
AP-3 AUTOPATCH k Use wI\I'I iIbove
for repeater autopatctl. Rlr.alWl patch
& phone Wle remote control are std .$79
AP·2 SIMPLEX AUTOPATCH Toming
Board kit. Use wittI above for simplex
operation using a transceiver $39

COR-4 kit. Complete COR and CWIO
all on one board lor easy construction.
CMOS logic for low power C'OO$I.W'l"Ipt.
Marry new lear...-es. EPROM pro-
grall.load; spedly cal _ $99

COR·3 REPEATER CONTROlLER kit
F.....es q'SlatM tal & ~
limer's. soid-state relay. COU'Iesy beep.
and local speaker .11pIifeo $49
CWID kit. Diode progranmed any bme
in the field, adjustable tone, speed, and
timer. to go wilh COR-3 " $59

ACCESSORIES

"'0-202 FSK DATA MODULATOR kn.
fUl up 10 1200 baud digital signals
through any fin lr..-.sminer witI1 lui
handshakes. Radio lirlk computers,
lelemetry gear. etc $39
DE.202 FSK DEMODULATOR kit. For
reeese end of link $39
MOO BAUD DIGITAL RF U NKS. Low.
coat pael<et networking aystem.
consisting of ~ 1.40-96 Modem arid
spetia! versions 01 cu 220 01/ 450 mHz
FM Transrritlers ancI Reca'Bls. nter­
faea direaly wiIrl most TNC'.. Fast
diode-switehed PA's output 1501/ 5tJoN.

Kit Sl095; wit only S1295!

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.
FM EXCITERS: kits
$99.'1'1/1$169. ~CCIrlln­

uous duty. TCXO & Xlal
(M!f1 options available.
FCC lypt/ acCflpll'ld for
com" uhf & hj bands.
• TA51 for 2M, 150-174,

22OMHz..
• TA451101/ uhf.
• TA901 tOi/ 902·928MHz.,

IO.SW out w/l onf11·
• VHF & UHF AMPUFIERS.

for 1m, esb, 1I!v. Q..Ilpul
Irem lOW to 1(XIW. Several ",OdE'S. kits starU1g at $79.

FM RECENERS: kits $139. w/l $189.
• R144!R220 FM RECEIVERS lor 2M,

150-174, or 22OMHZ. GaAa FET front
end, O. 15uV MOSItivity! 6otl1 crystal &
ceramic it fi~er, plus heli<:al
reeonetcr front end tor exeeptional
selactivily: > l00dB at t l2kHz. (besl
available anywhere!) Flurter-proot
hysteresis squelch; ale Irac!<.s d rift.

• R451 UHF FM RCVR, similar 10
eecve

• R901 902·928MHz. FM RCVR
Tr~1 COIi\l8flllOl1.GaAsFETJrontend. . v

• R76 ECONOIiIY FM RCVR lor tiM, 2M, 22OMHz. '1'110 heliclII res. or
afc. Kits $129

• Rl37 WEATHER SATEWTE RCVR lor 137 MHz. Kit $129, w/l $189

• Availa~e for !he 2M, 22OMHz, 440MHz., 902MHz. bands.
FCC ty~ accepted (vhf Imd uhf commercjal /:>8nds).

• Rugged , xell er end PA, desiQned for continuous duly.
• Power eulpUll 5-1 BW (25W option) on 2M or hi-band; 15W on 22OMHz.; lOW on

uhf or 902MHz..
• Accessory add-on PA's available with po_ 1_1$ up to 100w.
· sa: COUr1"y Nep type', nctuding two ple.nnt S8QUIlf1li1!l. muaHone blxslS.
• AUTOPATCH:~ open or clo.ed aeee.s, toIk:aa realrlct aJlo-disco.oecl.
• Rever.. Aul~ICh. two types:~ or rI1g tone on!he •.
• DTMF CONTROL.: OYer 451uncboi15 can be conIJoied by'lQUCh-lone. Separate

4-digil conIJOI code for eadllln::OOn, plus extra 4-d1g1l owner pasaword.
• Owner can lnhlbll aulopeld'l 01/ repealer, enable ei1her open- or CIOSed-ac:cess

for repeater 01/ autopalch, and enable 101 calls, reVUl'Se patch, kerchunk Mer,
s~e alarm, aux rcvr, and Olhar options,~ two auxili"Y. external circuits.

• The CWld message, dlmf command codes, andowner-spoc~ied defau~ pereme­
ters for cor and cwid l imers and tooes are burned into the eprom at the factory.

• Cw speed and lone, courtesy beep and lail limers, and courtesy beep lype can
all~ chang.d lit any 11m. by owner-password-proIOCIed dtmf commands.

• Many b1JlII-fn diagnostic & testing IunctionI uPlg r1lICI'oprocessor.
• COlor ccoee llI<l's indiceta . telus 01 aI major fulletiollS.
• Welded partition. lor exc:iler. pa. r........... and COIrboier. PEM nuts hold
~.

• 3-tl2l'ldl1llu'l'W'un rad< paol8I. trisIled in eggsheI~' and bIaelt-
• Auxiliary rae...." input tor i idepelldellt COl rbol 01/ crO$S Dnking r~at.,..

REP-2DOV Economy Repeater Kit. As atlove. exeep! uses C0R-4
Controller wilhoul DTMF control 01/ aulopatch. Kit only $795,

If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

REP-200 REPEATER
A premium r ep e ate r with autop at c h a n d many versatile dtm f

control l e a tu re s at less Ihan many charge lor 8 bare-bones
repeater!

We don't skimp on rf modules. either! C heck the features on
R144 Receiver, for Instance: GaAs FEr Iront-end, helical
resonators. sharp crystallilters. h yste resis squelch .

CwtCU 51 ON llUDf.ll Sf.llVICf. CAIID
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Pin '
1
2
3
4
5
6
7
6
9

10
11
12
13,.

Table 1, Printer Port Pinouts
Function
Strobe
Data Bit 0
Data Bit 1
Data Bit 2
Data Bit 3
Data Bit 4
Data Bit 5
Data Bit 6
Dala Bit 7
Acknowledge
Busy
Out of Paper
Printer on line
Ground

•

Photo. Once you 'I'(' constructed your parallel interface. you 're ready to
experiment with it.

10 RIO\! PIOI'''' 10 le !.l. Bl,;SY Ii...
20=
30 A ~I p( 6)))
40 PRI T A
so PRI T · IIl,;SY Ll'l;E OW READS -;A
60 PRt:'<T;PRINT ·CO...- ECT RUSY U"'-"E ro

GROU.... I>0.... PI" Ill, HIT A.'lVKEY"
bS AS=INKEY$:IF AS,, · · THE!' 6S
70 B=tl' P(6J 3j
80 PRINT "IlUSY LINE NOW READS ":8
90 END

Listing L, InpUl test program.

Are You Serious
About HF mobile operation?

THE
TEXAS
BUGCATCHER
HF Mobile Antenna System

• Hi a air-wound coils
• Minimum SWR-excellenl per­

formance on all HFbands
• Easy assembly tomeet almost any

conf iguration
• Fils standard 318·24 $AEmounts
• VariOu$lenglh base masts &

whips available

Henry Allen WBSTYD
214-388-4724 8 am-a pm weekdays
214·5,274 163 evenings &weekends

Send for free brochure!
GLA Systems
po Box 425
Caddo Mills, TX 75005

Call us for great prices

on COMET dual band

and ttl-band antennas.

CJIlCI.£ 124 ON AU.DEA SERVICE CARD
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thai indicates the particular port address of
your machinc.]

MORSE,BAS is written in simple. non­
sneaky. generic BASIC , and you shoold be
abl e to port it to almost anything . I have run
the cod e practice part of the program on ev­
erything from a Color Computer to an an­
t ique Commodore PET ! To adapt it 10 a dif­
fere nt compu te r involves chang ing the
SOUND and OUT routines to something that
your computer can usc. For CoCo owners,
the program adapts nicely to controlling the
serial port, and I would imagine something
similar can be done for the Apple and C-64 .

Input Detection

So much for gett ing sluff out ofthe comput­
e r. How do we get data into if! Well, it turns
out that BASIC also has a command called
INP for INPUT and you can use a line used
such as:

1000 A = INP(X )
where X is the port address PLUS one . So X
might be 889, 633 , or 957, depending again
on your pa rticular system. This command
will read the status of the BUSY line on the
primer port , and return a value of (usually)
A=255 if it's LOW, or 128 if it ' s HIGH .
Connect a push but ton switch between pin 18
(ground) and pin 11 (BUSY) and run the
program BUSYTEST .BAS, List ing 3. With
the appropr iate receive software , you arc
now all set to automate the CW end of the
station.

Practically, however, it has been my expe­
rience tha t the co mputer bet .....ee n you r cars is
much better at decoding the 20 meter band
than any mach ine . But you could use the
BUSY line with a microswitch to sense when
a rotator had reached a po int , a gate had been
shut, or a window was \cft open!

For those of you with Rube Goldberg ten­
dencies , use the re lay to turn on the coffee pot
(OUT 632 ,16), and a thermistor connected
through the BUSY line to detect when it's
ready . Automatic microprocessor contro lled
coffee !

I ' m sure you will find you r own uses for the
board. For those of you who de spise typing as
much as I do, 5 '.4 " disks arc available for SIO

Table 2, Binary Arithmetic
Decimal Number Data Bits

765 43210
o 00000000
1 000000 01
2 00000010
3 0000 0011
4 00000100
5 00000101
6 00000110
7 00000 1 11
8 0000 1000
9 00001001

10 00001010
11 000010 11
12 00001100
13 00 001101
14 0000111 0
15 00001111
16 00010000

Table 3. The Experimental 110 Interface
Oty, Part Description
5 2N2222 NPN transistor
4 2N3055 NPN transistor
4 LEOs light Emitt ing Diodes
6 1N914 diodes
5 1k(R1) resistor, V~ watt
5 lOOk (R2) resistor . Y.. watt
4 560 (R3) resistor. V.. watt
1 LM4 12 volt relay
1 DB25 male connector, 25 pin

Misc. assorted hardware, ribbon cable,
perf board , etc.

Notes: Resistor R2 (1ClOk) may not be nec­
essary, depending on the transistor select­
ed. Check the polarity of the LEOs when
installing them. Relay contacts must be
able to handle the current of the switched
device. Don't use a miniature relay to con­
trot an arc welder! The relay coil MUST be
paralleled by a diode .

U.S. and an SASE. {Ed. Note.' : Lis iingsontc
three BASIC programs arc slso available tree
on the 73 BBS under fhl' 731Jl4Jg SIO. Tnc
BBS number is (603) 525~38. J Enjoy! III

You may comact Wal(~' Gardiner VE6BGL Q/ 80.(
2035, High Ri\'('r, Albena Canada roL 180.



Group A

• Frequency accuracy. + . 1 Hz maximum - 4(fC 10 + 85°C
o Frequ encies to 250 Hz ava ilable on special o rder
• Continuous tone
Group B

67.0 XZ 91 .5 ZZ I IS ll 2B 156.75A
71.9 XA 94 ' " 123.03Z 162.25 8
74.4 WA 97.4 Z8 127.33A 167.96Z
17.0 X8 lOO.O IZ 131.1138 173 11 M
19.7 SP 103.5 IA 136 .5 4Z 179 .9 68
112 .5 YZ 107.2 18 lol l.) 4A 186.2 Tl.
85.4 YA lI09 2Z 146,248 192 II 71\
88.5 Y8 114821\ I5I.4 5Z 203.5 \t I

•

TEST-TONES, TOUCH·TOS ES: 8 URST TO~ES :

fA) ,m ' 209 reoo '''0 "'0 "00
lOOO 770 1336 1650 rsoc 2200 2450
1SOIl '" 1477 1700 19lO 22lO 2""
2175 94' 16B I7lO lOX) 2101l 2JlO
280' 1800 2100 2JlO

•• Frequency accuracy. + I Hz maxrmum . 40°C to + 85°C
o Tone length approximately 300 m.... May be lengthened .

shortened or elimina ted by chang ing value of res istor

Model TE-64 $79.95

"nfj COMMUNICATIONS SPECIALISTS
426 West Taft Avenue. Orange . California 92667
(800) 854-05471 California: (7 14) 998-3021

OUf new Universal Tone Encoder lends its versatility
to all tastes . The menu includes all CTeSS. as well
as Burst Tones. Touch Tones, and Test Tones. No
co unter or lest equipme nt required 10 set frequency -
just dial it in . Whi le tra veling , use it on your Amateur
transceiver to access tone operated sys tems. or in
your service van to check c ut your customers' re­
peaters; also . as a piece of test equipment to modulate
your Serv ice Monitor or signal generator. II can even
o perate off an internal nine vo lt battery. and is available
for one day delivery. backed by our one year warranty.

• All tones in Group A and Group B arc included .
• Output level fl at 10 within 1.5db over entire range selected.
• Separate level adjust pots ami output connections for each

tone Group .
• Immune to RF
• Powered by 6-30vdc. unregulated at 8 rna.
o Lo....· impedance. low distortion . adj ustab le sincwave

output. 5'0' peak-to-peak
• Instant start-up.
• Off position for no tone o utput.
o Re verse polarity protect ion bu ilt-in .

Food for thought.
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by l effrey A. ltleyer N8A HA and Bill Brown WB8ELK

Numbet" t on your FMdbKk c.d

A versatile HF logging program for the IBM PC.

The WB20PA LogMaster
sensible Solutions

P.O. Box 474
Middletown NJ 07748

Price class: $60

T he contest is over and you' re the lucky op
who lost the toss, and gets to organize

the logs and send them in to the contest spon­
sor lor credit. UGHHHI Making sense of the
log sheets and reading the slop your group
calls handwrit ing can certainly try anyone's
patience, especially after hours of screaming
phonetics and pounding brass. There must be
a better way! Enter the idea of having a per­
sonal computer present during the con test to
perform your logging, check dupes, and print
the results in completed form at the conclu­
sion of the contest.

To help me cope, I began looking for soft­
ware programs that have the capabilities to
make contesting and logging easier. My de­
sires were simple. First and foremost, the soft­
ware must be easy to understand and have a
manual that doesn't resemble " War and
Peace." Second, it must be flexible enough to
work for different con tests as well as provide
duping, logging and prin ting functions. Final­
ly, it must be compatible with my current com­
puter system so that I can spend more money
on ham type sluff.

The Sensible So lut ion

I recently ran across the WB20PA logMas­
ter program by Sensible Solutions. This par­
ticular program was written specifically for HF
logging and contesting, and it works on my
IBM PS/2 (Of any IBM PC/compatible) . I read
the manual and really enjoyed tinkering with
the program. The inner workings revolve
around easy-to-use pop-up windows which
guide the user through the various segments
of the program: l og, View, Search, Print, Utili­
ties , and Quit. Each segment is well thought­
out and extremely easy to learn and use.
Aside from the expected Tim8-Call-Freq-AST­
Mode logging functions, the l ogM aster in­
cludes fields for tracking and reporting CO
zones , ITU zones, states, prefixes, beam
headings, starting and ending 000 times,
counties and OSL functions. The contents of
these various fields as well as the final log can
also be viewed, modified and finally printed for
contest submissions .

Getting Sta rt ed

logMaster runs on an IBM PC or compat­
ible and needs at leasl512kof RAM. You need
either Iwo floppy disk drives or one floppy
drive and one hard drive . Installation is quick
and easy. To run the program just enter the
command " l M" at the DOS prompt.
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PhOto A. The LogMaster main menu.

Photo B. Entering your QSO information.

Photo C. Metric conversion pop-up window.

The first time you install l ogMaster, you
enter the local time zone , latitude and longi­
tude, input power, and the directory path for
your logbook file. Thereafter, you go directly to
the main menu on start-up.

The main menu comes up with several cate­
gories: log, View , Search, Print , Utilities, and
Ouit (see Photo A).

Access to each submenu is driven by single
keystroke commands. Each command drives
a series of pop-up menus which guide you
easily through all the features. Hitting the ESC
key brings you back to each previous menu.

Logging In

The Log section allows you to enter stations
wor1<ed into your logbook database. You have
two options of entry. The "Manual" selection
allows you to enter calls with complete control
01the l ime and date-useful for entering con­
tacts made from conrest iocsneets. lor exam­
ple. The "auto" mode automatically enters
the dale and lime lor each contact in real-time.
The l og entry screen provides a lot 01 informa­
tion about each contact, including OSL senti
received status (see Photo B). During the l0g­
ging process a series of function key
commands are available which really en­
hance an already powerful program.

One of the most useful of these is the
"Notepad" function. You can literally write a
full page of information describing a contact.
When viewing a scecmc entry in the logbook,
you can recall this notepad with just a function
key. Other function key commands allow you
to update the frequency (if using a computer
interfacecl radio) , enable the OBICSP option
(which highlights a contact if you need it for a
specific reason), enable an AST-sent serial
number for each con tact in a contest, do dupe
checking while logging, check OSO start and
stop time, tag a 000 or do quick a save func­
tion (you don't have to step through all of the
log entry items). If you have a Kenwood rig
with a computer interface, LogMaster will au­
tomenc euy enter your current transmit and
receive frequency when in " Auto" mode. Oth­
er rigs should be similarly supported in future
revisions.

The "Dupe" checking feature is a very flex­
ible function. You can check dupes for call­
sign, country, state, CO zone, fTU zone , or
prefix. It highlights the call and beeps whenev­
er a dupe situation is encountered. The Tag
function allows you to add a specific bit of
information to your logged OSO, which you
can search for later. For example, if you want
to mark all your OAP, ATTY, or AMTOA con­
tacts, you can put a specific tag on them ancl
just list out only your QRP contacts.

Another nice pop-up window is available
during the logging process which is partic­
ularly useful for foreign contacts. By hitting
< Alt.c > you get a metric conversion pro­
gram (see Photo C)!

Viewing

The "View" menu allows you to sort out
your logbook and display it in different ways .



PhOto D. Multiband logbook summary.

Utilities

This section allows you to customize the
program to your ind ividual speci fications.
Dupe checking searches can be reconfigured
here and you can also select a new file path for
d ifferent logbook entries (a useful feature for a
spec ific con test entry).

I found the Statistics section particularly in­
teresting. Selecting this submenu allowed me
to look at my countries, states, CO zones, or
ITU zones worked. This display quickly gave
me a mulliband display of my progress in each
of these categories (see Photo D). In addition,

REMEMBER .. A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUAUTY IS NO BARGAIN

• • • £ • ,
t, ° G • ° ° ,

.........•......... ...•............. ~...~~~~~~~.... ~.~~ ~ ~.....~~...~. ~~ ~ ~ ..
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Figure. Logbook printout.

FNB-4SH 12V l 000mllh
k?~ $11.00

-v:o. FNB·14S7.2V 1400mllh
$59.15

FNB·17 72V 600mllh
$35.00

FNB·1212V 500mah..,..
FNB-210.8V 500mah

122.50

KENWOOD
PERFORMANCE PLUS

"SEND FOR FREE
CATALOG"

SAVE WITH THESE
VAESU VALUES

~\SUPERPACKS FOR
~~ ICOM 2/4SAT & 24AT

BP-83 7.2V 600mah
$33.50

BP-83S 72V 750mah
$43.50

OP-84 72V 1000mah
$57.00

Bp·84S 72V14OOmah
$03.00

BP-8SS 12V BOOmah
576.00

ManuleClUrM '" tt.. U.SA "'II\tI _elled eels. these
Super Peeq lun.e sholl eon:u~ prOIK\IOIl end
rlVltrCharge prolK!ion.. and a 11 mont!l walT1lnty

All insert! inllod '" ayaileb" If.... eullll.",ed o;Ieale~

CAll US TODISCUSS YOUR 8AnERY REQUIREMENTS

=:lC ilJ lIIJ
Add $4.00Sn,pp,ng $. Hendhng

Connaelicul residents edd R I..

inC".
leg Pa....... lIoIld. Southbury CT 064IS

llOQo6J4·S132
In Connecticut 203-26403985 - FAX 203-~943

SAVE ON THESE POPULAR
PERIPHEX POWER PACKS

BP-7S 13.2V 1200mah ••• $65.00
Bp·8S 9.6V1200mah ••• $65.00

BIG SAVINGS!
PB-25/26S 8.4V 9lllImah "'\;1

565.00
PB-ll2V t200rnah

$&7.00
P8-8S 12V 800mah

$59.00
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you can display OSL activity and total OSOs in
this manner.

Impressions

I found the WB20PA LogM aster very easy
to use. The versatility of sort ing your logbook
by different sea rch patterns and the notebook
area made it extremely useful . I found that if
anything, there were too many categories for
each logbook entry. Fortunately, there is a
quick save function key. You should also be
carefu l to en ter the FULL path for each new
logbook, or you could inadvertantly erase a
previous log.

I was pleasanity surprised with aft of the
funct ions and the ease of operation of the HF
LogMaster. I only wish it could be used for
VHF/UHF contacts as well. The LogMaster
reatty shines when you consider the time
saved in entering and maintaining a logbook,
particularly the log sheet paper jam that builds
up during a contest. iii

Useful Utilities

In addition to LogMaster , you witt find two
utilities on the diskette. Merge allows you to
merge two logbook databases inlO one l0g­
book.

And you can print your own OSLs! aSL
labels and even aSL cards can be printed with
this handy ut ility . It uses your logbook data­
base to print out specific cards right on your
printer.

You can display the entries sorted by date,
country, state, callsign, CO zone, ITU zone,
prefix, tag or OSL senl/received marks.

A note about the record-protecti on feature:
" Protect AUFields" prevents you from chang.
ing any entry; " OSL Edit Only" allows OSL
status information editing; and Edit All Fields
allows complete edit ing. This feature adds an­
other keystroke when you 're looking for log
entries , but it helps prevent you from making
inadvertant errors!

I found the sorting feature of the LogMaster
incredibly useful. I could literally display all of
the contacts I made with just one station. If I
wanted to list out only my OAP contacts, I
used the Tag function.

Searching

Although similar to the "View" menu, the
$earch area allows you to search for partial
search keys. For example, if I wanted to find
my aso with KABWLV but forgot his suffix, I
would search for all calls beginning with !<A8
until I found him.

Printing

This menu is handy if you 'd like a hard­
copy printout of your logbook (see the Fig.
ure). You can print out your whole logbook
or start from a particular dale. Of particular
interest to con testers is the " Awards Dupe
Sheet" . This option prints out your log sorted
in callsign order.
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73 Review
by Ron Hranac ",,/VN

Kenwood's TM-941A
Triband FM Transceiver
Three for the price of one.

Kenwood U.S.A. Corp .
P.O. Box 22745

2201 E. Dominguez Street
l ong Beach CA 90801 ·5745

Phone : (213) 639-4200
Price Class: $1200

Photo A. The Kenwood TM-941A tribander.

Frrst there were single-band FM trans­
ceivers, then came dual-band rigs. Now

there's a three-band radio, Kenwood's new
TM-941A triple-band FM transceiver that cov­
ers 2 meters. 70 centimeters and 23 centime­
ters. With this one rig you can operate on the
144,440 or 1200 MHz amateur bands.

Kenwood has managed to squeeze three
transceivers into one small package measur­
ing 5.91·W x 1.97"H x 6.89-0. It feels like
three tran sce ivers. though. weighing in at
over four pounds.

What the TM-941 A Offers

The TM-941A is designed lor 13.8 VDC op­
eration at a maximum of 11 .5 amps (high pow­
er transmit on 2m). It comes with several stan­
dard a cce ssor ies , includ ing a mobile
mounting bracket, DTMF microphone, DC
power cable, an extra fuse, a 56-page instruc­
tion manual, warranty card, and an assort­
ment of miscellaneous hardware. Also includ­
ed is a nice feature that's recently become
popular on a number of other mobi le rigs: a
detachable fron t panel. With either the option­
al PG-4K or PG-4L interconnect kit , the trans­
ce iver body can be located remotely from the
front panel. Thi s is especially handy in some
of today's cramped smaller autos , and pro­
vides an added measure of security in any
vehicular installation.

Three RF output power levels are available
on 2m and 7OCm: HI output on 144 MHz is 50
watts, MID is 10 watts and LOW is around 5
walls. The power levels on 440 MHz are 35 , 10
and 5 walls respect ively . Two power outpu t
choices are available on 1200 MHz, 10 watts
(HI) and 1 waft (LOW).

As sh ipped from the factory, the TM -941A
transm it frequency ranges are 144-148 MHz,
438--450 MHz and 1240-1300 MHz, and mod­
ifications for MARS/CAP are possible. Re­
ceive coverage on 2m is 118-174 MHz (in­
cluding AM reception in the aeronautical
bands , although the instruction ma nua l
makes no mention of this). The 70Cm and
23cm receive frequencies are the same as the
transmi t freq uencies, but a modi fication is
available that will expand the reception cover­
age to 400-475 and 1210-1330 MHz.

The three transceivers are about as sepa­
rate as is possible in one rad io. Kenwood has
provided each band with its own volume and
squelch control, antenna connection. display
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area on the front panel LCD. and external
speaker jac k. The rad io's single internal
speaker is common to all three bands, and
there is a lourth speaker jack availabte that
can route the three bands' combined audio to
a single external speaker. You could conceiv­
ably have as many as lour external speakers
connected-one lor each of the three sepa rate
bands, and one for the combined audio.

This separate functionality means that you
can simult aneously receive on all th ree
bands, and even configure the rig lor cross­
band repeat operation (I wasn't able to test
th is feature and there's no mention 01 how to
do it in the instruction manual).

The Features

The TM-941 A is packed with all the features
and capabilit ies typical in modern micropro­
cessor-controlled transceivers. Space restric­
tions preclu de a review of all 01 them (the

Photo B. Spectrum output from the TM-94 lA,
representative of all three bands ' perform­
ance. (The photo is ofa 2 meier TXsignal on a
Tektronix 7L14 analyzer.)

instruction manual is 56 pages long , not in­
cluding the schematic and block diagrams),
so I'll high light a few of the major ones that are
either standard or are available as options.

CTCSS encoder: There are 38 subaudibte
tones included, selectable from the front pan­
el. The rig I tested did not have the optional
TSU-7 CTCSS decoder, but the module is
easily installed in a socket accessible beh ind
the front panel.

Dual-tone squelch system: If the optional
DTU-2 module is installed , thi s function allows
what KenWOOd describes as selective calling.
When activated , the receiver 's squelch will
not open unless the transmitting station sends
a three-digil DTSS code matching what you
have programmed in your radio. You can also
transmit programmable codes lor Individual or
group call ing. The paging function of this op­
tion lets you display the three-digit code 01the
calling staucn on the Iront panel display. Sev­
en memories are available lor storing your
own radio's code, the call ing station's code
during receive, and group codes or the codes
of other slations .

Repeater offsets: Automatic offsets that
conform to the AAAL's band plan are stan­
dard on 2m, but you can override this and
enter your own offsets, il necessary. Offset
selection on 70Cm and 23cm must be done
manually .

Tone alert : This provides an audible alarm
to let you know when someone is transmitting
on a frequency being monitored. When act i­
va ted, this function won 't actually break
squelch to allow you to hear the transmission.
It just beeps when a signal is received, and
keeps track of the elapsed ti me of the signal 'S
transmission .

Automatic power off: How many times
have you forgotten to turn your mobile rig 011
after you left the car? Popular in many HTs,
th is capabi lity in the TM-941A will turn the
radio 011 after two hours and 59 minutes of
inactivity .

Time-out timer: If you are on the tong­
winded side and keep liming out repeaters,
this function will be especially useful. You
can select 3, 5, 10, 20 or 30 minutes (or
OFF for no lim it) as the amount of conti n­
uous transm ission time allowed betore the
radio automatically switches back to receive
mode. A beep wi ll let you know when the
rig has reached the limit you've cncsen.
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Early Reservation Information

•

•

,

• General Chairman. Dave Grubb. KCBCF

• Giant 3 day Ilea market> Exhibits
• License exams > Free bus service

f lea market tickets and grand banquet tickets are
limited. Place your reservations early. please.

flea Market Tickets
A maximum of j spaces per person (non­
transferable) . Tickets (valid all j days) will be sold IN
ADVANCE ONL.Y. No spaces sold at gate. Vendors
MUST order registration ticket when ordering flea
market spaces.

Special Awards
Nominations are requested for "Radio Amateur of the
Year." "Special Achievement'" and "Technical
Achievement" awards. COntact: Namvention Awards
Chalnnan. Box 964. Dayton. O N 4540 I.

License exams
Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 198 5 or later) • with requested elements shown
at top o f form, copy o f present license and check for
prevailing ARRL rates (payable to ARRL/VEC) to:
Exam Registration. 8830 Wlndbluff point. Dayton. ON
45458

• Asst. General Chalnnan, Ross Brown, WA8DQtI

1991 Deadlines
Award Nominations: March 1
U cense Exams: March 26
Advance Registration and banquet:

USA - April 4 canada - March 31
Flea Market Space:
Spaces will be allocated by the ttamventfon
committee from all o rders received prtor to February
1. Express MaH NOTnecessaryl Notification of space
assignment will be mailed by March 15. 19 91.
Checks will not be deposi ted until after the selection
process is complete.

Information
General lnformatlon: (5 13) 454-1456

o r. Box 964. Dayton. O N 4540 I
lodging Infonnatlon: (5 13) 223·26 12

(No Reservations By Phone)
Flea Market InfonnaUon: (5 13) 767-11 07

Lodging
Please write to lodging. Dayton ttamvenuon, Chamber
Plaza. 5th 8t Main Streets, Dayton. OU 45402 or refer to
our 19 90 t1amventlon program for lodging information
which includes a listing of hotel/motels located In the
areas surrounding Dayton.

tlAMVENTJON is sponsored by the Dayton Am ateur Radio Assodatlon In c.

---------- - - - - - - - - ---- ---- - - - - ---- - - - - -

Total $ _

$-­

$--

::===
@ $22 .00 · ·

How Many

@ $ 10.50 ·Admission
(valid all 3 days)

Grand Banquet
All. Act. Luncheon

(Saturd ay) @ $8.00
(Sunday) @ $8.00

Flea Market $25/ I space
(Max. 3 spaces) $50 /2 aqjacent
Admission Ucket must $150/.3 adjacent $. _
be ordered with flea m arket Uckets -

• $13.00 at door
•• $24.00 after April 24th, If available

Advance Registration Form

Please Type or Print your Name and Address clearly.

Dayton Hamvention 1991
Reservation Deadline - USA-Apri l 4 . canada-March 3 1
Flea Market Reservation Deadline: February I

Enclose check or money order for amount indicated
and send a self addressed stamped (# 10) envelope.

Name _

Address _

Cily State _ _ Zip _

QC7W 1 2 3 4 Make checks
payable to - Dayton "AMVI!l'ITIOI'I

Mail to - Dayton Uamventlon
Box 1446
Dayton. 0" 4540 I



Measurements Made Easy
When 73contacted me about reviewing the Kenwood TM-941A tribander, I thought it might

be appropriate to evaluate a state-of-me-art rig with a state-of-the art test instrument. I called
Motorola and obtained one of their new R-2600A communications system analyzers.

The R-2600A sells for a little over $10,000, puning it oUl of the reach of most hams, but its
versatility and many capabilities make it ideal for those involved with two-way radio servicing
in the 400 kHz to 999.9999 MHz range. The 33 pound package takes the place of several
pieces of test equipment . This all-in-one box serves as an RF signal generator (-130 to 0
dBm), a sensitive AMIFM measurement receiver (21JV), scanning receiver, spectrum analyz­
er, duplex offset generator lor servicing repeaters, frequency counter, ACIDC voltmeter,
oscilloscope, wattmeter (0.1 to 125 watts) , signal strength meter, Irequency error meter,
$INAD meter, distortion meter, FM deviation and AM percent of modulation meter, sweep
generator, audio generator and a signaling simu lato r. This last feature includes the capability
of encoding and decoding PRIVATE LINE (PL), DIGITAL PRIVATE LINE (OPL), and single
tone sequences as well as rrunntcne sequences including OTMF, two-tone paging, 5/6 tone
paging, International Select V, and 20 Tone General Sequence.

The analyzer is based around Motorola's M-680oo 16-bit microprocesso r, and makes use
of digitized screen bit mapping, softkeys and windowing , and permanent storage of common
test setups. The R-2600A can even be connected to an external PC or printer.

I was able to conduct almost every test on the Kenwood using the R·2600A. In fact, except
for 1200 MHz operation and actual on-air tests, the TM-94 1A spent most of the rest of its
evaluation time connected to the communications analyzer.

Irequency and remain there until the signal is
no longer being received. Aller a two second
pause with no signal present n will resume
scanning.

Memories: seven pages alone in the in­
struction manual are dedicated to the various
memory functiOns available in the TM-941A
and their operation. The rig includes a lithium
battery to retain the memories when primary
power is not available, and you can reset the
main memories and VFO memories indepen­
dent of each other. The radio has 100 memory
channels for each ba nd, divided into five
banks of 20 channels.

For normal channels, each memory is capa­
ble of storing operating frequency, offse t,
CTCSS tone and status, frequency step, shill
status, REV status, DTSS code and status,
and last operation paging memory number
(with the optional DTU-2). For odd split chan­
nels, the same informa tion is stored, except
for shift status and REV status. A call channel
memory for your tavonte frequency is also
available for each band.

Adjacent memory banks can be linked to
form one larger bank, and all banks can be
linked. It's also possible to perform memory

consolidation, where memory channels are
rearranged to optimize memory scan opera­
tions. This rewrites the active memory chan­
nels sequentially, from the lowest to highest
channel, without any blanks in between. Mem­
ory shill wilt copy the contents of a memory
channel to the VFO.

Miscellaneous: Kenwood has included a
" Demonstration Mode" that is described in
the manual as capable of providing "a short
oemonsnauco of the capabilities 01 the Tf.4..
941A." I found that this was not particularly
useful, since it doesn't really show how the
radio works or how to use it. It's actually not
much more than blinking lights and a nashing
display that ends with "enjoy your hobby"
before repeating all over again. When you
cancel this function, the VFO memories are
cleared (but not the main memories). Other
teatures inc lude the ability to set the beeps
that the radio emits when buttons are pressed
to one of eiqhtioudness levels, including OFF;
three radio LOCK functions allow disabling all of
the microphone buttons (except PTT), the front
panel buttons and tuning cont rol, or all con­
trols except the ONIOFF switch, volume and
squelch. Frequency step selection includes 5,
10, 15and 20 kHz on 2m, all of those plus 12.5
and 25 kHz on 7OCm, and 10, 12.5, 20, and 25
kHz on 23cm.

In receive mode the radio is specified to
draw less than 1.2 amps. and in transmit mode
(high power) less than 11.5 amps on am. 10
amps on 7OCm, and 6 amps on 23cm. F3E
(FM) operation is by reactance modulation,
and spurious outputs are rated - 60 dBc or
more on 2m and 7OCm, and - SO dBc on 23cm.
Mall: imum deviation is ±5 kHz, and transmit­
ted audio distortion is specified at 3% or less
at 60% modulation.

The receivers all use double conversion.
Th e fi rst IF on 2m is 10 .7 MHz, 70cm
is 21.6 MHz, and 23cm is 59.7 MHz. All
th ree ban ds use a 455 kH z second IF.
Sensi tivity for 12 dB SINAD is rated at bet­
ter than 0.16 IlV, and squelch sensitivity
less than 0.1 IlV. Ken wood specifies -6
dB selectivity at more than 12 kHz on all
three bands, and -60 dB selectivity at less
than 24 kHz on 2m and 70Cm and at less than
36 kHz on 23cm. Audio output is rated at
more than ZW (8 ohm load at 5% distortion).

Automatic band change: Suppose you
have the TM-941 A set to transmit/receive on
2m , but you're also monitoring 70Cm and
23cm. II you wanted to transmit on, say, 23cm
you would have to manually select that band
to be able to transmit on it. With the It 8 C,

function activated, the race will automatically
do that for you when a signal on another band
is received .

Automatic lock tuning: This function is
available only on 1200 MHz, and operates
somewhat like an AFC. When turned on, the
ALT will detect the drift in frequency of either
you or the other station and automatically shi ft
the TM-941 A's frequency to compensate.

Fixed detect output : The internal micro­
phone connector (it's behind the fron t panel)
is an eight-pin telephone-type lack. One of its
pins is labeled RO and can provide receive
audio from the selected TXlRX band. By using
the CONT SELfunction, this terminal will be ecu­
valed and can be used for packet operations.

Dimmer : The front panel illumination can
be set to one of four levels of brightness.

Scanning : Here 's where the magic of
microprocessors really shines! The TM·941 A
includes " Band Scan," where an entire band
is scanned in the VFO mode. "Programmable
Band Scan" lets you scan a range between
selected upper and lower frequency limits.
" Memory Scan" covers those memory chan­
nels that are stored in a band or bank and have
not previously been locked out. "CaliNFO
SCan" alternately scans the call channel and
a chosen VFO frequency, and " Call/Memory
Scan" alternates between the call channel
and the memory channel last used. " Auto
Memory Scan" automatically memorizes a
busy frequency (it's stored in an empty
channel in bank five) while scanning a band.
Kenwood also inc luded two types 01 scan
hold/resume functions: " Time Operaled
Scan " and "Carrier Operated Scan ." In
" Time Operated Scan" the radio wilt stop on a
busy frequency for abou t live seconds, then
continue scanning. In "Carrier Operated
SCan" mode, the radio will stop on a busy
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Setting
HI
MID
LOW

Setting
HI
MID
LOW

Setting
HI
LOW

Table 1. RF Power Output Summaries
2 Meter Output Power (Watts)

144MHz 146 MHz
45.7 42.6
11.4 12.0
5.2 5.3

70 Centimeter Output Power (Watts)
438 MHz 444 MHz

33.8 33.8
11.2 10.7
3.9 3.8

23 Centimeter Output Power (Watts)
1240 MHz 1270 MHz

10.5 10.0
0.95 0.95

148 MHz

38.'
12.5

5.4

450 MHz
32.3
1004
3.8

1300 MHz
9.5
0.79

•
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Containing over 4 ,000 ITEMS

ALL ELECTRONICS CORP.
P.D. Box 567 · Van Nuys, CA • 9 1408

TOLL FREE ORDER LINES
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Vuasa I llOOC
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CAT' HDNC8 -C

10 __ lor S42.$O (!.C.25aach)
'00 __ 10< $37$.00 (13.7$ each)

5Vdc3AMP ~.
ACOC Eladronicl a5N:l-l '0
'"-. prOlPPad~ 1l.WJ' ' rm!
....1\ WI,.. and OOIw_'0.. 0"
aoklerad to the~I .-.d _
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Very Few Complaints

I really had trouble finding things I didn't like
about this radio. The use of a UHF connector
on the 70cm antenna lead is not 10 my liking ,
and the demo mode in the radio really serves
no useful purpose. Output power on 2 meters
in the HI position was a few watts low on the rig
I tested, but everything else was right about
where it was supposed to be , A couple of
Items, like AM recept ion capability on aero­
nautical frequencies and crossband repeater
operation, were not included in the instruction
manual but should have been . I also noticed
that the front panel latch button didn' t always
snap into the locked position when the panel
was replaced ; sometimes I had to manually
lock it. The only other thing I didn 't like was
having to return the radio after the evaluation!
The real question, though, is how long before
they put this triband lechnology into an HT? f.iJ

three Irequencies in each band-one at the
lower end of tne band, one in the middle, and
one at the upper end. The results are summa­
rized in Table 1.

Photo B shows the purity 01 the TM-941A's
transmitted spectrum. On bolh 2m and 70Cm
Ihe only measurable spurious emission was
the seco nd ha rmonic , wh ich was greater
than 65 dB down, The Tek tronix spectrum
analyzer I was using has an upper frequency
limit of 1800 MHz (below the second harmonic
of 23cm), and within that range I could not
find any spurious signals trom the 23cm
transmitter.

Frequency accuracy on 2m averaged a little
more than 300 Hz low, and 1,3 kHz low on
7OCm. I didn't measure this parameter on
23cm. Transmitter deviation with normal
speech was 3 to 4.5 kHz, with the microphone
two to three inches away. On-air signal re­
ports , both simplex and th rough local re­
peaters, were rated very good by several
hams. (I called up a loca l 2m ATV net with the
TM-941A instead of my usual rig, and received
glowing reports there, too.)

Comments

Kenwood has done a nice job with this ra­
dio . Squeezing three separate transceivers
into one re lat ivel y small package was a
formidab le task, but they did it right. Even the
broadband reception capability on 2m pro­
duced few problems. I listened to signals in
the aeronautical bands, public service bands,
etc. and found received quali ty to be quite
good , This kind of design is sometimes sus­
ceptible to intermod, though. While monitor­
ing certain 2m ham frequencies, I occasional­
ly heard a paging transmitter sneak through.

The cooling fan is a nice touch ; it's not too
loud , but it is noticeable in the shack. In a
mobile environment , vehicle and road noise
easily mask it. I noticed that the radio remains
warm to the touch in just receive mode, due to
the amount of electronics inside the case . The
temperature did not appear to increase sign ifi.
canlly while transmitting , thanks 10 the cool ing
fan.

Contact Ron Hranac N"fVN at 466 Pluto
Court, Littleton C080124.

Test Results

Actual power consumption was comfortab ly
less than what Kenwood specifies. At 13.8
VDC , maximum current draw while transmit­
ting on 2m was 9.2 amps (Hll, 5 .9 amps (MIO),
and 4.28 amps (l OW). On 70Cm the figures
were 7.3 amps (HI), 3 .78 amps (Mia) and 2.71
amps (l OW); on 23cm they were 4,18 amps (HI)
and 2.52 amps (lOW). In receive mode on all
three bands, the current draw was 940 mA
with the cooling Ian off and 990 rnA with the
Ian running. One departure from conventional
VHF/UHF mobile rigs that I've used in the past
is a small fan attached to the rear cooling fins.
It comes on during transmission and shuts off
automatically alter a minute or Iwo in receive
moce

Using the Molorola A-2600A communica­
tions analyzer (see the sidebar), 2m rece iver
performance was found to be 0.151lV sensitiv­
ity for 12 dB SINAD, O.22IlV for 20 dB quiet­
ing, and 0.07 IlV for squelch sensitivity. At
1.25 watts aud io output, distortion was 1.2
percent. The receiver's performance on 70Cm
was eq ually good, with 0.17 IlV sensitivity for
12 dB StNAD, 0.2 1 IlV for 20 dB quieting , and
a squelch sensi tivity of 0 .07 IlV , At 1 walt
audio output distortion was 1.3% . I was not
able to make these measurements on 23cm,
due to the upper Irequency limit ctme commu­
nicalions analyzer.

When I measured RF output power, I chose

Antenna connections are made to the three
shOrt cables on the rear of the TM-941A . Fe­
male UHF connectors are provided for both
2m and 7OCm, and a female N connector for
23cm. The cables for the two higher bands
also include plastic boots that slip over the
connectors for additional protection (they're
not weatherproof, however).

The front panel contains a number of con­
trols to operate the radio. Included are a tun­
ing control knob, volume and squelch knobs
lor each of the three bands, power 0N/ClFF, a
front panel release bullon , and 14 other push­
button " keys." Many features are controlled
by functions embedded in the various keys,
accessible by pressing certain combinations
01 keys _ For exemce. pressing and holding
the " F" key for about one second unti l the key
indicator flashes, then pressing the " REV"
key, enables the beep volume selection.

The front panel LCD display is quite impres­
sive. It includes separate areas for each of the
three bands, and each band display area has
its own SlRF meter, on-air indicator, plus a
hosl of symbols for the veno us funct ions that
may be active on each band. II's possible to
completely turn off one or more of the three
bands, and doing so will blank the respective
area of the LCD after " off" has been displayed
for about 10 seconds.

The DTMF microphone supplied with the
TM-941A has the standard 16 tones, PTI , UP!

DOWN butto ns, CAll, VFO and MFl (these three
duplicate the functions of their counterpart on
the radio 's Iront panel) , and a PF (p ro­
grammable funct ion) button. The PF button
can be programmed to perform one of 10
transceiver functrons, including a MONITOR
function that's not on the front panel.
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T he Three-T erminal Regulator
Multiple uses in one package.

by E.R. Doubek N9RF. P.E.
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•Figure 5. The LM3 / Tf adjustable regulator
requires some ex ternal components.

Figure 4. Here s a better way to handle In ­

creased current.

can be used as a current regulator. With this
ci rcuit, you can calculate the value of the
regulated current from this simple equation:
R = VII , where R is the value of the pro­
gramming resistor, V is the value of the regu­
lator voltage, and I is the value of the de sired
current level . With this circuit feeding a lamp
load, the life of the bulb can be greatly in­
creased, ..ince the inru..h current with a cold
filament is limited .

You can also use this circuit for battery
charging. when you want to charge at a fi xed
rate regardless of the terminal voltage to the
battery .

This circuit has also been very successfully
used as a stable bias source fo r transistor
circuits and as a driver for LEDs . In many
cases, the LED output is more easily con­
trolled by regulating the current through the
diode instead of controlling the voltage im­
pressed across the diode . This difference may
be especially important in circuits for battery
operated infrared-emitting devices.

If the resistor is adjustable, the ci rcuit can
nicely control the speed of a small DC motor
(of the type often used in some instruments)
without a large wattage series resistor .

Charge a capacitor from a constant current
source and the result is an interesting capeci­
lor ramp generating circuit. The ramp is lin­
ear. You can also use this circuit to provide a
constant current source for making a -t-terrni­
nal resistance measurement .
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Figure 2. Add a resistor and this connection.
and you call use you r fixed regulasor as a
current regulator.

few external components. See Figure 5 for a
typical circuit application. It has a line regu­
lat ion of 0.01 %/volt and a load regulation of
0.\ %. The ripple reduction is typically about
80 dB, a signifi cant fi gure .

Regulating the Current

By add ing a re sistor and the connect ion
shown in Figure 2. the same fixed regulator

FIgure 3 . Cascading a current reguknor and
a voltage regulator adds flexioititv and circuit
protection .

• "i n" ..., _0• -0 •

r ."t ~P'Jf -., OII Tl'U1
_.~ ...." \tQ..TAOf

'"
CASCAO EO REOUlATO"S

Figure t , Three-terminal regulators may be
fixed or adjustable.

Adl'anta~cs of (he Regulator

Figure I shows possible connections for
different uses . If the regulator is loc ated some
distance from the power source, a 0. 25 to 1.0
IlF capacitor may be connected from me in­
put terminal to grou nd. This improves tran­
sient response and helps prevent regulator
instability. You can put a capacitor from 0.01
to 1.0 IlF from the output terminal 10 ground
to help control the spikes most logic circuits
generate . Keep in mind that the source of
input power must hc capable of supplying a
greater voltage than the output of the regula­
tor under a load of al least 1.5 amps. The
regulator is internally protected to preve nt
damage in case the unit becomes too hot or
the load too high .

Another reason for using th ree-terminal
voltage regulators is that they protect against
shorted components on a ci rcuit board that
could he damaged because of insufficient
fusing and small printed ci rcui t conductors.

The LM3l 7T voltage regulator, adjustable
for voltages from 1.25 to 37 volts. requ ires a
40 73 Amateur Radio Today . January , 1991

S ince the three-terminal voltage regula­
tor was first developed 10 pcrrmr local

voltage regulation , it has found a place in
both commerc ia l a nd home-built p rod­
ucts. With improved regu lation, the circuit
designer doesn't have to run heavy pow­
er leads between the power supply and the
load or design for remote sensing at the load .
Not only docs the three-terminal regulator do
a nice job of regulating voltage , it abo en­
sures a lowe r powe r supply impedance .
whic h helps to handl e transient curre nt
spike... See the table for a list of the most
common, low-cost, and read ily avai lable
three-terminal fixed and adj ustable voltage
regulators .

Normally. these regulators do not require
add itional component'> 10 generate a regulat­
ed voltage . The device is simply placed so its
input terminal is connected to a source of
voltage at least 2 volts above the regulator 's
rating as long as you do n't exceed 35 volts. At
voltages above 35 volts, the unit may be de­
stroyed. The output terminal delivers the
voltage correspond ing to the ratings shown in
the table , The third terminal. G~O, is a refer­
ence for the regulator. Normally . a curre nt
under 10 rnA flows in the oxu lead. It may be
connected to a reference voltage source, the
output of another regulator . or to ground.



BATTERIES IIR" US ...
You've bought our replacement batteries before ...

NOW YOU CAN BUY DIRECT FROM US, THE MANUfACTURER!

ICOM
CM2, PB2 7.2v @ 500 MAH
eMS. PBS 10.Bv @ SOO MAH
SUPER
75 13.lv l# 1200 MAH $63.95
85 9.6... @ 1200 MAH $59.95

(base charge only- l " longer)

lCOM CHARGERS AVAILABLE

NEW FOR 1991
TRULY SUPERIOR YAESU REPLACEMENT BATTERIES

AT COMPETITIVE PRICES:
FNB·3/3a 9.6v «l' 1200 MAH 549.95

(4 " LONG)
FNB-4 12v @ 750 MAH 33.95

(4 " LONG)
FNB-4A 12v (ii 1000 MAH 59 .95

(4 " LONG)
AND

FNB-17 7 .2v ([l 600 MAH 33.95

LOOK FOR FEBRUARY'S SPECIAL OF THE MONTH

MasterCard and Visa
cards accepted. NY$
residents add 8V.%
sales tax, AcId $3.00
tor postage and
handhng.

MADE IN
THE U.S.A.
SEND FDA FREE
CATAlOO AND
PAlCeUST

In U.S. & Canada Call Toll Free (800) 22 1-0732 • IN NYS (718) 961 ·2103' Telex: 51060 16795 • FAX : (718) 461 -1978

CIRCU: 191 ON READER SERVICE CARD

MARCH IS, 1& AND 17 IS HAMCATION FUN TIME
AT THE

NEW FAIRGROUNDS IN ORLANDO. FLORIDA.

Lots of RV Parking and Handicap Parking on the fairgrounds .
WWERprices

Advance Tickets $6.00. all postmarked after February 21 and at the door $8.00
Swap Tables $25.DO-Tallgatlng $ 10 .00

ARRL STATE: CONVENTION

CALL (407) 657-9052 FOR YOUR RESERVATION Now

Sponsored by
The Orlando Ama teur Radio Club
P.O Box 5478 11
Orlando. F1.. 32854-7811

CIRCLE 96 OJ'I RUDER $£RVIeE CARD



WATTS O U T

Two Illuminated meters
Two illumi nated meters give you a clear

pic tu re of your AL-8I l operating condl·
uons so you can tell r ight away if
someth in g Is wrong,

The Grld Cu rrcnt meter contin uously
checks for Im proper loading. The other me­
te r sw itches between hi gh voltage and plate
current to wa rn of abnonnal conditions,

Ameritron exclusive
Adapt-A-VoltT IIl power transformer
Too high line voltage stresses compon­

ent s and causes the III to wear ou t and fail,
T ot) lo w lin e voltage causes a "soft-tube"
effect - low out put and signal distorlion.

Ameritron's exclusive Adapt·A·Volt TIIl

power transformer has a special buck­
boost winding thai Icts you com pensate
for stressful high ltne vo ltage and perfcr­
manr-e ro bbing low true voltage.

This makes your co m ponents last
longer and gives you peak perform a nce ­
regard less of your lin t" voltage,

Plus more • ..
An Operate/Standby switch lets you run

barefoot. but you can tnstanrly switch to
fu ll power if you need it.

A t ransm it LED tells you when your rig
is key ing your AL·811.

A 12 VDC keyi n g relay m a kes it corn­
patible with all solid state a nd tube ngs. A
buth- In back-pulse cancelling diode pro­
tects you r rtgs keying circuit.

Shielded RF com partment. One year
lim ited warra nty. Com pact 16 '" D x 13 314'"
W X S" H . 30 pou nds , UPS sh ippable,
Shi pped wit h transformer installe d and
wi red for 120 VAC. Dra ws 8 amps at 120
VAC. Export model AI-81IX wired for 240
VAC and includes 10 and 12 meters,

Made in USA
Made in USA. At Am crttron we don't

j u st s hip a m plifi ers we bu ild Ihem to la s t.

Can your dealer for your best price
Get 6lX> watts of real power and the

most for your money . Call your favorite
dealer for your best price and order your
AL·8 11 today.

.-.-."'h~~9~~!.~:~:IiSI
92 1 Louisville Rd. • Starkvtlle. MS 39759

16011 323-8211 • FAX: tSOIl 323-6551
Free CataloJtlNean"S1 Dealer: 8QO.64 7-1800

M.de In U.S .A 1'190 " ........"'"
CIRCLE 141~ READER SlRVIC£ CARD

$599•••

its hea vy duty power tran sformer with a
h igh silicone s teel core weighing a hefty
17 pounds.

A full wa ve bridge us in g 5 2.5 ufd of
total capacitance (four 2 10 ufd, 4 70 volt
capacitors) prod u ces 1500 volts u nd er full
load a n d 1700 volts no load . T h a t' s ex­
cellcnt h igh voltage regu latio n!

Full height com puter grade futer capact­
tors with screw terrntnals are used - not
short stubby, light duty soldered-In " high
tech nology" capacitors tha t ca n' t d issipate
the hea t genera ted by h igh cu rrent.

The recn rter di odes arc rated for a
m a ssive su rge curren t of 200 amps. T h ey
won 't blow even If you acciden tally short
th e high voltage supply,

Wire wound. 7 watt, 50 K o h m equ attz­
Ing resistors safely protect each ftI ter capac­
nor - n ot 2 watt, 100 K oh m carbon corn­
po siti on res is tors that can open a nd ca use
you r filte r capacitors to ex plode or fall.

The Amcrnron AL-8 11 power s u pply Is
built tough so you get peak performance
year after year.

Tuned input provides
eseenent load for any rig

A P t-Nc twork lU lled in p ut provid es a 50
ohm load for your rig. Even fu ssy solid state
rigs can deliver rbctr fu ll dri ve to AL-8 11.

Low loss slug tu ned cons - tu na ble
fro m the rear panel - let you optimize
performance. Hi2h q uality low drift s ilver
mica capacitors maintain proper tu n ing.

Output tank: optimum Q on each band
The low loss p i·network output ta n k of

thc AL-8J I h as been ca refully desig ned for
oplimum Q on each band and built w ith
quality RF' components.

Tbe result is peak performa nce over
each band, wid e Im peda nce m atching
ran ge a nd e xcepuonalty sm oo th tu n ing
wi th efficlcncies close to 70 %, Even a 3 : I
SW R loa d won' t da mage t he tubes or ta n k
com ponents,

A ball bearing vernier reductlon drive
m akes p late tu ning precise and easy.

Quiet pressurized ventilation
keeps your tubes safely cooled

A quiet fan pres surizes the ca b in et with
over 20 cubic feet p er m in u te of cool a ir.

This la rge volume of air flow keeps the
8l lA tube temperature safely below the
tu be m a n u factu rer's raung - even with a
key down carrier a t 500 watts output.

Ameritron's new
AL-811 linear amplifier gives
you plenty of power to bust
thru QRM.

You get a quiet desktop
linear that's so compact it'll
slide right into lour operating
position -- you') hardly know
it's there . .. untfl QRM sets in.
And you can conveniently plug
it into your nearest 120 VAC
outlet -~no special wiring
needed.

You get three tough 81lA
transmitting tubes. extra
heavy duty power supply. all
HF band coverage. pressurized
ventilation. tuned input. dual
illuminated meters and much
more for an incredible
$599 .

The flrst 600 watts
mallea the most difference

The AL-B 11 gives you 600 watts PEP
o u tput - th at 's n early 2 full S- u n its o ver
your barefoot rig.

That could m ea n th e difference between
hearing. "YOU' rt~ g-5 armchair copy" a n d .
" Sorry can' t copy you. too m uch QRM.' ·

Now you won ' t h a ve to stand aside
while the " b ig guns" steal your DX, You 'll
be a ble to log some of those stations fi rs t.

Going from 600 wa tts to th e fu ll legal
limit gives you less th a n one Sr u ntt in­
crease. But is tha t fracllon of an S-u nit
worth the 3 to 4 ti mes m ore money It 'll
cost you?

The AL·81 I grves you a powerful punch
at a price tha t's easy on your wallet.

AU band, all mode coverage
Tbe AL-8 11 covers all HF ban ds (10112

mete rs with easy user m od). T h ere 's no
compromise o n WARC and m ost MARS
bands - you get a 100% ra ted ou tput.

You can operate the AL-8 1 1 on all
m odes. You get 600 watts output PEP SSB
a nd 500 watts ou tput CW. You even get
400 wa tts on demanding continuous car­
r ier m odes like RTTY , SSTV. FM and AM.

How the low cost 8llA tube
resists premature failure - even
wben your amplifier is mlstuned

8llA tubes resist premature fatlure In
two ways.

First, they're constructed w ith Widely
spaced clem ents that m in imize the cha nce
of elements touch ing and ca using a short
- even If the pla te gets hot enough to m elt.

second, they use a d irectly heated
thorla ted tungsten Illament cathode that
prevents the e lectron emitting layer from
Instantly stri p ping oIT - even If mts tu mng
ca uses a s udden. severe current overload .

Indirectly heated ox ide cathode tubes
(like the $400 3CXSooA7) ca n be rendered
Insta ntly-useless if their electron emitti ng
layer Is s tripped off because of a severe
current overload due to mistunlng.

The Amerltron AL-8 11 Is excellent for
the newcomer because Ir s tou gh enough
to withstand momentary mts tuntng . An d
the tubes are so In expen sive tha t yo u can
rep la ce one for m ere pocket c hange.

The Amerltron advantage: extra
heavy duty power supply that gives

you peak performance year after year
The heart o f the AL-8I l power supply Is
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Radio Today

SWEEPSTAKES
Over $30,000 worth of fabulous amateur radio gear.

We' ve got so much equipment , its going (0 take us six months to give it all away.

r
KEN 000

MFJA.IIII•••,..O.
OUTBACKERTM~Z .... Chesler QSL Canis ilI,-A ~~~8~~'treW~<I'~~A

Fill out an entry form at any of these locations.
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Vou'll also receive th ese greet prizes , , ,
Outbacker mobile HF antenna
A custom QSL order from Chester QSL Cards (a $250 value)
Antenna Specialists glass mounted 2 meter antenna

Unadilla 5 band antenna kit
and GGTE Morse TUlOr software

If you're this month' s winner, you' ll receive an !\IFJ Prize Package.
incl uding:

MFJ-948 Deluxe 300 walt tuner
MFJ·960B Dry Dummy Load
MFJ- I08B Dual clock
MFJ-30 Golden Classics of Yesterday by David Ingram K4TWJ
MFJ·32 Packet Radio is Made Easy by Buck Rogers K4ABT
MFJ-35 The Wonderful World of Ham Radio

by Richard Skilnik KB4LCS
MFJ-1281 Easy OX Software (IBM comparable)
MFH286 Gray Line OX Advantage soft ware (IBM cornpatable)

Plus, the AEA boloop IIF Antenna

This Month's Prize Package
is worth over $1,200.001

HOWTOENTER
Visit your local participating amateu r ra dio dea ler and fill out

an Official Entry Survey . Only one COi fY per month per person.
Duplicate entries will be disqualified .

Once every month, we w ill pick 5 names from every partici­
paung retail out let . " One of these luck}' hams will receive thai
month 's p rize package, but all of them will be entered in the
Gra nd Prize Drawing. 10 be held in April 1991 .

Visit you local reta iler every month to check if your name is
on the Ham II Up! Tote Board, which lists all the Grand Prize
e nt rants from thai store. While: you 're there , fill o u t the next
mont h's O ffici al EOI cy Survey . Remember, you can ent er once
every month . You Kel six c hances 10 win a fabulous prize
package and six chances to be included in the Grand Prize
Drawing!

After we've given away all of tb e monthly prize packages .
we 'll take the Grand Prize Drawing ent ries (30 fro m each par­
ticipating ret ailer) and give :lW:ly over S30,000 wo rth of great
ham gear.

• II you ..,., urubk to n Un ... a k>clI Klai....., you ma r obtain .... Otr.c W Em .,. SwYcy by
K'1ld, ...... S.A.$. f . 10 Ham II t 'p ' S. 'c'q>. u kn . ~~ A......nIl" Radio Today . to....... Rood.

Hancock. " Ii OHi9 Rnum , .... en,l')' .........,. 10 I.... umt addtn.• . >nd you .. ~I br enl<'fC<l,I>......., t 'nck 'IIray....·. llookohc'lf
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Rose Parade Mobile
A high-tech HF remote station.

by David R. Corsiglia WA6TWF

(Neu to driver , MY-wing hand.]Photo A. Bill Fedde KC6GSD working Rose Parade Mobi lt'.
Notice tht' headset and ....hip antt'nna.

/

The World at Your Fingert ips

The brain of the TWF system is a low-band
interface controller designed and buill by
K6QE Systems. This controller allows any
mobi le operator to control the band , mode,
and exact frequency. and also to rotate the
antenna to the des ired setting from a hand­
held radio or mobile us ing touch-tone co m­
mands. Other features include automat ic an­
tenna switching and frequency scanning.

The audio is so good that most amateu rs
contacted through the system don ' t realize
they are talking to someone using a remote
transcei ver . K6Q E Systems had already
adapted the controller for the Collins KWM­
380 and Yaesu's Fr-980 and 767. Now it has
adapted the controller for the Kenwood 940.

ure 4 and Photo B).
As a new ham , Bill

had ne ver parti ci ­
pated in operating a
OX or special event
station before. Gor­
don tutored Bill and
conducted mock con­
testing d rills . Even
though hundreds of
stations called Bill,
everyone was courte­
ou s a nd the c heck
in' s proceeded in a
well -organized man­
ner . Three net con­
trol sta tions hel ped
ho ld the frequency
be fo re t h e e v e nt
started and kepi a log
of all stations heard .
Re el -to-reel tape
recorders were used
to log t he w hole

event so no one was left out.
Bill and Gordon sent press releases to more

than 40 news-gathering organizations. The
90 television cameras along the parade route
offered on-the-air d ose-up pictures of the
president's car. Bill could be seen next to the
drive r with his headset on, contacting hams
throughout the world.

To counteract the problem ofthe dual-band
hand-held rad io running out of power, a 4 Ah
gel ce ll battery was installed and an external
power co rd was used. A mag mou nt antenna
was camouflaged with flowers by a voluntee r
group from Holland that decorates the offi ­
cia ls ' cars in the Rose Parade each yea r.

Photo B. David Corsiglia WA 67WF demon­
s/rates the TWF Super System.

na systems. and kilowatt amplifiers. The
station that Bill used for the parade is on a
o ne-thousand -foot h ill ove rlook ing the
parade route . It uses Kenwood TS-940, 7 11.
and 811 transceivers. and a a-clement KLM
tribander on 10, 15. and 20 meters (see Fig-

T he T W !'"Super System

The plan o riginated when Bill. a recent
graduate of Gordon West's Radio School.
mentioned to Gordon WB6NOA that he
would be participating in the Rose Parade
with his father. Gordon had recently joined
the TWF Super System , a remote base system
with the ca pability of going in on 440 MH L
and coming nut on any band from 80 meters
to 440 MHz on sideband or FM . With this
technology and equipmen t available to Bill ,
the se rious planning began.

The TWF system has three of these re­
mote systems in operation in the Los Ange­
les basin . Each statio n operates with the
mo st up-to-date equipment. giant antcn­
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T he IOI s1 Tour­
nament of Ros­

es Parade prov ided a
unique opportu nity
for amateur radi o 10
c on t ri b u te 10 t he
1989- 1990 parade
theme, " A World of
Harmony."

The hundreds of
hams who provide
communicat ions sup­
port to the pa rade
eac h year were
joined this time by
Bill FOOdc KC6GSD.
Bill contacted hun ­
d reds of hams by op­
e rating a mobile sta­
lion while riding in a
vintage car in the pa­
rade. (KC6GSD will
again operate Rose
Parade Mobile . See
the sidebar .) The son of Don Fedde, the
1989- 1990 Tournament of Roses president .
Bill was seen by the four million telev ision
viewers and one million spectators who lined
Colorado Blvd . in Pasadena , California, o n
New Year's Day.

Bill used a concealed ha nd-held radio
broadcasting 10 an ultra-sophist icated re­
motely controlled transceiver coming out on
28 .333 MH z. These remotely controlled
transceivers are co nnected to a repeate r
through a low-band . computerized interface
controller. Most stations contacted sa id that
Bill 's signal was S9+ through the remote
station. Many stations contacted in Europe
had excellent signal read ings.
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Figure I . QSL card from 1989-1990 Rose
Parade Mobi/('.

Figure 2. Ultra Comshack 64 Repeater Controller with some ofthe various boards available.
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peater co ntrolle rs that activate UHF and
VHF radios, very few companies at this time
sell units thai control HF radios. Two compa­
nies that do are Engineering Consulting and
K6QE Systems, both located in Southern
Califo rnia.

The Enginee ring Consulting Ultra Com­
shack 64 line of controllers consists of a se­
ries of ci rcuit boards (Figures 2 and 3) . You
can pick and chose from various boards for
the features you want. The basic starter board
is $379.95, but a super del uxe system in a 19 ­
rack enclosure with every option would run
app roximately $2 ,500.

The Ultra Comshack 64 will work with
most computer-controlled radios on the mar­
ket today. A combined dual -remote control
system allows two transceivers 10 be con­
trolled at the same time . For example . one for
for HF and another for VHF. The control
operator has tremendous capabilities to re­
motely change any parameter of the station,
such as length of phone call, time-out timer,
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Figure 3. Block dia gram ofUltra Comshack 64 Repeater Controller.
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remote transceiver equals a super station.
The remote system Bill Fedde uses for the
Rose Parade is part of the new wave of so­
phist icated repeater systems that arc connect­
ed to amateur HF radios .

These repealer controllers arc very smart
and can perform just about any luning func­
tion o f the remote HF rad io that an on-site
human operator can do. For example , Bill
can push a few touch-tone buttons on a 440
MHz handheld and come OUI on 20 meters
USB and talk halfway around the world.

G roups of hams around the U.S .A . are
pooling thei r resources and putting up these
stations in areas such as industrial parks,
where they are unencumbered by antenna
restrictions. One such system in Santa Ana,
California, is using a Kenwoood TS-940
transcei ver . This group was able to erect a
6-element KLM lribander on one tower and a
3-element 80 meter beam on another tower
not subject to residential zoning ordinances.

Although many manufacturers make re-

Jim Gilliam , designe r of the K6QE Systems '
low -band interface, says he is goi ng to stan­
dardizc the adaptat ion on the Kenwood radios
for future units.

Onc of the main difficulties with having a
computer contro l a worldwide transceiver is
keeping the computer-generated noise out of
lhe receiver. A spec ial set of shielded boxes
had to be custom-manufactured to enclose the
commerc ial Micro-Mint computer boa rd .

Repeaters connected to a low -band. inte r­
face system have allowed many hams in the
Los Angeles bas in encumbered by antenna
restrictions access 10 a superb worldwide sta­
tion at their fingertips. They can make rare
OX contacts as well as enjoy general rag­
chewing .

Nancy Bucher N6XQR is one user of these
new remote stations. She says it doesn 't make
sense for her to invest a lot of money in an
expensive HF radio because she lives in a
very restrictive town house project and can't
put up any decent antennas. So she joined a
repealer group that has a low-band interface ,
and now she can come out o n 20 meters. just
likc the big DXcrs . Na ncy uses only a small
hand-held 440 MHz radio.

Dan Fort AA6LM , operati ng bicycle mo­
bile, talks to hams all over the world on I
wan . Dan is a member of the TWF Super
System wh ich allows him to go into the
repeater on 440 MHz and be rebroadcast out
o n all the HF frequencies using kilowatt
amplifiers .

If you have an interest in th is technology ,
please write me at the address given at the end
of this article, or call me at (714) 535-5528 .

For inquir ies on Bill Pedde 's operation in
the up coming Rose Parade , please write Bill
Fedde. 394 Jones 51 . Ventu ra CA 93003, or
call him at (805) 643-1817 .

T he Super Station

A hand-held radio plu s a repeater with a
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nons you can access from any touch-tone
phone. For example. you could be at work
pretending to be on an important business
phone call and really coming out on 20 meter
USB, working that Tare OX contact you
would have missed otherwise.

Both manufactures supply excellent docu­
mentation and a 9O-day warranty. K6QE Sys­
tems offers a one-hour VHS video on their
system, and on remote bases in general. The
$39.95 charge for this tape is refundable if
you purchase the unit.

Comshack users can tune in to the Com­
shack Remote Base Net that meets Sundays
1100 PST on 14.275. Bob Blurnenkranz
NI6R is net control.

For more information about the Comshack
system contact : Engineering Consulting, 583
Candlewood SI. , Brea CA 92621 , tel. (714)
671-2009; fo r information about the K6QE
controller contact: K6QE Systems, 2 180 W.
Crescent Ave., Suite F, Anaheim CA 9280 I,
tel. (714) 991 -1439 .

KC6GSD Goes One Better

This year Bill Fcddc KC6GSO will be
working Rose Parade Mobile again, but from
a parade float this time. Bill has arranged to
hitch a ride on the Rand McNally float, and
he will be able to make contacts throughout
the journey down the Rose Parade route.

Alinco Corporation has donated a OR­
590T dual-band mobile transceiver with re­
mote tuning head for this special station. This
type of radio was needed because ofthe limit­
ed mounting facilities on board the float.

Bill wants to have complete access to the
tuning controls of the radio so he can switch
from 2 meters simplex (144.330) for working
local spectators with their hand-held radios ,
to 440 MHz to access a K6QE systems re­
mote station to come out on 28.333 MHz.

Gordon West WB6NOA is helping Bill
with a special headset for the parade . Adual -

·H - - - - -
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Figure 4. Block diagram ofthe nvF Super System.

etc. The system, which runs on 12 volts DC.
can be remotely programmed by touch-tone,
packet. or modem.

The Ultra Comshack 64 can use any FM
radio as a primary input/output device. A
repeater is not necessary. You can use a sim­
plex channel or a dual-band transceiver in a
crossband mode. The Ultra Ccmshack 64
includes complete programming, but it's an
experi menter's delight because you can cus­
tom -tailor hundreds of commands with
macros. You can truly have it your way with
an Ultra Comshack 64. If you want one thou­
sand autodial numbers and a talking S-meter,
you can have it. The list is endless!

K6QE Systems manufactures a deluxe low­
band interface controller. This is a turn-key
system; just take it out of the shipping con­
tainer and hook up the supplied plug-in cables
to your transceivers. You can have up to five
transceivers. There are also cables for the
repeater and a rotator control box. Turn it on,
and you're on the air.

The unit has a voice storage command
feedback system that sounds so real you
would swear that a human voice is speaking
to you. The controller will not let the user
transmit out-of-band accidentally, and it
knows USB is normally used on 20 meters,
although it can be forced to LSB. The K6QE
low-band interface uses a built-in commer­
cial micro-mint computer . The unit operates
off of 110 volts AC and works only with the
Kenwood line of radios (TS-940, 91 1, 811).

Features Common to Both Units

Both units have a telephone accounting sys­
tem which allows individual access codes for
each user. The control operator can request a
hard copy printout via modem of the past
month' s telephone activity including, but not
limited to, the number dialed by each access
code, length of call, date , and time. Both
units also have fu ll low-band remote fu nc-

ces
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••cans
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Thanks for your support .

Alinco
Astron
Butternut
ARRL
Kantronics
Son y
Bencher

Plus more ...

1-800-426-2891
METRO: (612) 786-4475

2663 County Rd. I

Mounds View, MN 55112

Super Minnesota Watts 1-800-279-1503

FT·767 GX Ge
FT·757GX IIG
FT·7000 15m
FT·212AH NE
FT·712AH 7
FT-290A All M
FT·23 A
IT·
s-r
FT·747G
FAG 8800 HF
FAG 9600
FT 690 AIH
FT 790 AIH
FT4700DuaIB
FT411 2Meter.l;ll ~

FT811440HT - 41~

I ;)!ICOM I
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1C·781 NeW DeIU'~Af'}OO Cali S
IC·765 Gao , Cvg X ,95 Call S
IC·735 Ge0r' <1,00 Call S
IC·751A Ge '] Call S
IC·A7000 25 .... Call S

IC.R71~100 ,COYO~a' ~call S
IC-. ec; Call S
IC-28A1H , ~9 :1~13 • s
IC.2GAT2~' ,C' c ers
IC·900 SIX U ,j Call S
IC·3SAT2 ~ c en s
IC·2SAT2M , CaliS
IC·4SAT 49.00 CaliS
IC-48A FM Mobil WV 00 Call S
lC-4GAT New fa HT ""'.95 Call S
IC·JaA25w FM"'J!'cvr 4_ ,00 Call S
IC-~2A 2'T1170cm HT 629 ,95 Call S

DAN KB0XC-KIRBY KA0nS-LOUIS KA01PN
RON NIKMR-DENISE YL-MALINE XYL-MIKES00~

1-800-426-2891
1--"":' ==---l
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Ouplexer w/Coox
POWER: 146MHL800wal~

c _ _ = ...(6MHz SOU wons
: - (ONiilffiilillllM, N·""

1.(6MHlINP\1T: UHF
4UMHz 1HP\1T: iii -type

.. CF-416lM CF-4.bOK
Duplexer w/o Coax
POWER: Same m(f·416
CONNfCTOR OUTPUT: UHf

146MHtINPUT: UHF
IMODU«6INP\lT: N-Iype
IMODU4UINPUT: UHf

Call For Your Nearest
Dealer Or Catalog

1 [BOO] 962-2611
NCG Companies
1275North Grove Sneet
AoohO", (A 91806
(714) 630-41411FAX 1114)630·/014

CIRCLE 116 ON RU DER SERVICE CARD

Now K1EA Compat ible!
- Unparallcllcd Log Sta tis tics.
- Aul.. QSO AI..rt Ind icat or .
- Auto Beam Headings.
- Aul.. Country, Prefix, and Zone Selections.
- Print Log Sheers. QSL C ..ds, and Q5L Labels.
- Dua l Clock C..hmdar.
- Ust'r Conligurablc.
- S,',} rch and Su rt on Call Sign, Date Pro'f ix,
Cuunlry, Sta ll', CQ Zom',lTU Zone or USl'r
Ddin,'" Fil'Ms.

- [BM Compatible ,
- AND .\lUCIi. MUC H MORE!!!

Just $59.95 (Plus 52.00 P& H) Complete.
(.'\''''''~ R~I, PIfts,t 11Id~<k SooIt5 To)

30 D ay M oney Back G uarantee

FREE DEMO DISK 'l n<lud. ~ ,oo ''''' P '' H I

Send Call and Disk Size (5.25 or 3,5) to:
Sensib le Solutio ns

P.O.8ox 474
Middlf'lown,. N f'W J.,rwy 07748

(201) 495-S066

··"..".••1"",,' S<>ftu.omt ' ''' J1N. RJ io A", . m ,, ··

••
.~

~-

•
• •,

so Pa~ J\.bnu.1
TUlonal C ........n.,
In lerp""C. lton Guide

MEASURE PEAK POWER OF SSB AND AM
SIGNALS WITH THE MODEL 43P WATTMETER

Get all the measur- simple to operate. Or
ing capability of our add thi s capability to
standard Model 43 Watt- your standard Bird Model
meter, PLUS true peak 43 Wattmeter with retrofit
power measurements of 8SB, kit Model 4300-400. Simple, im-
AM and limited pulse signals mediate installation - no solder-
with the Bird Mode143P. The 43P ing, no holes to drill or modifi-
measures peak power a t :t8% full ca tions to make. Contact your Bird
sca le accuracy, without w ho else b ut distributor or the factory
affecting CW operation or nr-i\;D for detail s on the Model
accuracy. And standard ~I 43P Wattme te r or t he
plug-in elements make it retrofit kit.

30303 Aurora Rd., Cleveland, Ohio 44 139 . (216) 248-1200 . 'nx: 706898 Bird Elee UD
"Western Sales Office: C¥i. CA (805) 646-7255

II~ t8Ql 1\oo:l_Cap.

ClRCl.l 250 ON RlAOER S(JlVlCE CARD

A complete facsimile nocOl'p'lioD sys'~m
for the IBM PC or C o m p a llb k . RK~iv~
up 10 16 inlensity "'''et...
Include,, :

~modu1ator

Son...re
J'requ..ncy Lio;t

I·eut u,..,s:
Print ,m Epson, ..r liP Ls""r Jet

. Disk Sav." Zoom;nl!:, Ima/;:"' Proccs.sinll
Un.aU.,Ddfod Ima~ Capture aDd much IDOn'

lle'si ltn~ 10 rn:e;"e imagt'll dirn:tty r .....m
u .s . and Soviet rn..C..o .....loltlc.1 _teIliI ..II.
Inclu d .." .. II of Ib.. above fc..t ..~ p lus
.. compl..l .. orhil.. l t no ckin li: "yl.. 1D ..nd
""sol"li.... or " p I" 256 g ....y 't'".... ls .

PC GOES/WEFAX $250

Software Systems Consulting
150 Avenida Cabrillo,'C", San C1ement~ CA 926n
(7"14)-498-5784

CIRCLE 95 ON READER SERVICE C"'RD CIRCLE 54 ON RUDER SERVICE CARD
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CIRCLE 3 1 Ott READER SEAVICE CARD

ELECTRON TUBES
OYER 3000 TYPES IN STOCKI

Also 'Ip"',tOts. transformers
and parts for lube lypeequ,pmenL
w" re Of call ro' 28 page catalog

W' S"'APLEAvt T(lOPE,AZ~

PHONE: 6021820-54 ' f FAX: 602/B2Q.4643

D(1I'id R. Corsiglia WA6nvF, 858 ten:
Drive, Anaheim CA 92805. (714J 535-5528.

ing , turn your radio 10 28.333 MHz and give
KC6GSD a ca ll. Bill will be detailing his
prog ress down Colorado Blvd . Turn on your
TV, also. because he will point 0111 when he is
in front of Ihe TV Cameras. III

F="ANTQ£ ELECTRCN:; SUPPlY

Work a Rose Parade Float!
This year the Tournament of Roses will have a "seper srauce'' operetoe (KC6GSD) on board one 01 the

nears. so be sure to tune in to 28.333 MHz and tal k directly with the statiOn yourself. " Alinco is work ing
closely with David Corsigli a WA6TWF 10 set up lhe right type of equipment for this operalion, so our signal
inlO the remote base on UHF should be very loud and clear," says Gordon West WB6NOA

Classroorn commenlS usually go like this: "Right Gordo, you're lelling me this handheld is reaching all
the way to a station in Japan-sure, tell me more . . ."

To the newly licensed amateur radIO operator , capabilitieS of remol&-based operalion are best lWmmed
up byone student who sald , " Amazing, simply amazingl" And It is. Howmanytimes haveyouwalked down
a bosy street, chaUing on your handheld, in OSO wilh a stalion thousands 01 miles away? The remote base
makes lhis all possible,

The " WA6TWF super system" also provided Gordon West ham class sludanlS with 10 meter code
pract ice covering all of Southern California and, on mOSI evenings, blanketing the entire central states and
East coast with reck-sene signal strengths.

Every Monday evening between 6 c.m. and 8 p.m. PacifIC Time, an on-the-air code class is offered on
28.333 MHz. SImply eet up 28 .333 and tuoe down a few kitoherU unlll you find the familiar sounds of a
Morse code eass on the air .But unlike Morse COde generated lor on-lhe-air practice,Gordon West narrates
on the same frequency lhat the code is being sent on. And since the code is sent at 28.333 in the Novice
code and voice portIOn of the band, narration is indeed practICal and possible.

Gordon West , recent ARRL "Instructor of the Year" award recipient, best known for his humorous code
and theory training tapes . says, " We wilt sand code for aboullhree minutes, then ask any etcoent on 10
meters for a read-back It really gels everyone involved. And when condilions are [ust righI, it's not
surprising 10 gel a read-back from stalions down in South America or as tar west as New Zealand.

" This unique style 01 code crass also allows me 10 Slop and answer questiOns students may have.
Nowhere else on the dial can anyone find this Iype of 'two-way' code class, and I think we have hundreds of
one--waylisteners. 100, luning us in on the UHF band with thair programmable seanMer$."

West uses an equalizer and audio syslem to combine both modulated CW and voice. The code is
generated by a Bencher paddle tied into an AEA Morse Machine, and Ihe MM-3 may also take code directly
from a Radio Shack Model 100 lap-top eoropoter. The MM·3 has the latest revisIon which allows the
comcuter-ceeerated input to be sen t at15 or 18 wpm character rates, The ARRL uses 18 wpm character
weighing, where most Olherexaminalion teams usetha more traditional 15wpmcharacter weighing. EIther
way , the MM-3 or Gordon West on the paddles can easily handle both types of CWo

A Kenwood nltransm,ts the voice and modulated CWon lhe 440 UHF band 10 a repealer 60miles away
on the Palos Verdes Hili. The repeater retransmits the voice and COde Clr1 UHF, and also teees the big
Yaesu base stalion. Via lhe WA6TWF remote-base system. the base stalion may be remote-controlled to
transmit on 10 meters, and also to listen on 10 meters, to feed the received student responses back down
on the UHF link. This allows West to monitor bolh 10 meters locally and 10 meters from the remote base. A
7().foot tower and tnbencer.Iccetec at an altitude of 1400 feet above sea level, commands a sign al that can
be heard in the Los Angeles basin as well as thousands of miles away . Beam heading is generally 10 the
east, bot if enough students are calling in from Australia , New Zealand, and Japan, the beam may be
remote-controlled 10 the west.

" The system works lerrific-aboulthe only thing that causes us a problem is a nearby military radar
inslallallon that puts a bouon lhe UHF link, And from lima 10 time we have someone c:omaon the 10 meter
band to inlorm us Ihal our CW sounds a little strange. AMer we let them know it's modulaled CW coming
from a UHF lin k, the 10 meter operator can get the idea 01 whal's going on, and generally stays tuned in.

" And it's our guesls luning into code practice that makes everything really work well- many times
quests will transrnitlheir own version of code practice, and our students love it. We welcome everyone 10
not only listen, but to take part in th,s 2·l1our code class, on the air," says West.

West occasionalty uses the WA6TWF remole base lor his Tuesday morning contact With me " CO All
Schools Net" found on 28.303 MHz (every Tuesday and Thursday at 12:30 p.m. EST). He links up with
Carole Perry WB2MGP. and the coast-to-coast slations provide schools aU over the country with a look into
ham race in eveoperallOn.

It's beSl summed up, as one of Gordo's students has said before, " AmaZing, just awesome amazing'"

band antenna wi ll be camouflaged in the
flowers of the float .

A commemorative QSL will be available
10 anyone who hears or works Bill . For
your QSL, send a self-addressed stamped
e nvelope 10 : 102 Tou rnament of Roses
(KC6GS D), 391 South Orange Grove Blvd. ,
Pasadena CA 91184,

So on January I, 199 1. New Year 's morn-
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o
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RADIO AMATEUR l,,;~ ..... K INC.

925 Sherwood Dr., lake Bluff,ll60044

Mon.·Fri.8·4pm (708) 234-6600

GORDON WEST

RADIO SCHOOL

o

1
Prl,., In,tU<M
'hiPPing & h&ndllng
I L r., ldenlt add 6 V,'li.

1#04 21·0AY NOVICE .• $22.95 1

~
• 112-p.,C)Il t'''lbOok

. .. • two stereo code •

1 lurnln9 tapes 1
.r.:::;;l • sample 5 wpm
~ Novice code t est

1
< ---- • ow . $50 In rad i o

I • ' ~'IIii ma nUfact u re rs '
d iscount cou pons.

• #06 GEN. CODe COURSE • . $32.95 I
1

This Genera l cou ese Includes 6 1
ta pes for speed buil ding from 5 t o 13
w p m .

o •

I #08B CO MPLETE ADVAN CED $62.95 I
This A(lv,nced eeuese Includes 4

theory tapes, 1 textbOOk, an d 6 code
tapes (13 to 22 wpm).

1.#09 ADV. THEORY COURSE $32.95 I
4 tapes an d 1 i ll ustrated textbook

• #1 0 COMPLETE EXTRA, • . • $62.95 •

1 4 theory tapes, 1 textbook, , n d 6 1
code tapes (13 to 22 wpm).

1#1 2 EXTRA THEORY COURSE $32.95 •
4 theory tapes and 1 illustrated 1

texttloOk for E x tr a clan theory.
o

1
#1 1 EXTRA CODE COURSE $32.95 1

6 t apes tor spee(l buil dIng from 13
to 22 wpm for the Ext ra code exam.

o 0

1
# 13 BRASS KE Y & OSC , •• , $25.95 1
#15 PLASTICKEY & OSC. . $21.95

I $lO~~~~a~~ ~~I~~i!:~~:P ing I
• # 19 5 wnrn Novice QSO test s •

1 # 20 5 wpm Random COde I
#21 5 ·7 wpm Speed Builder

I
# 22 7·10 wpm speed Builde r
# 23 10 wpm Plateau Breaker
# 24 10·12 wpm Speed Builder

• # 25 12 -15 wpm caus & Numbers

1
# 26 13 WQm Random Code
# 2 7 13 wpm Test Preparation
# 281 3 wpm Car Code

• # 29 13 · 15 w pm Speed Buil der

1
# 30 15·17 wpm Speed Bulfder
# 31 17·1 g wpm Speed Bui lder
# 32 20 wpm Random Code

• # 33 20 wpm Test Preparation 1
1

# 34 20 wpm Car Code
# 4 3 3 ·15 wpm Code Review
#40 12-21 wpm Code ReVIew •

VISA I KMa'f~ !

• #G1 COMPLETE NOVICE . .. $62.95 I
1 2 !!'IeorY t a pes, 2 telCtbookS. FCC 1

Rule BoOk, 4 Code tapes, code 0$.(.111110'
• set••xamtner lest packet, and over $50 •

1 1;';;d j=~~;~~n~~~u:;~~RSE $32.95I
6 cassette t<lpes make It easy to118ilrn the code from scratch. 1

#07A 2-W EEK TECH • • . •. $22.95
• Tills Technician cou rse inclUdes 2 •

1
theory tapes ,Ind 1 illustrated textbook, I
#(15 CO MPLETE GENERAL. • 562,95

1
6 coee tapes , 4 theory tapes, and 2 •

t e x t b o o ks. Ideal fOf upgrade from
Novice to Clmeral.
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Triplexer wlo Coax
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I46MHI INPU1: UHF
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I200MHt INPUT: N·typt

Call For Your Nearest
Cealer 0 ... Catalog

1 [BOO] 962-2611
NCG Companies
1275 North Grove Sneet
Allah.", (.192806
(714) 630·4S4lffAl (714) 6307024

coverts your scope into a

100MHz spectrum analyzer

$249 u",
Smith Design ' 324 Ha<ris

Dresher, PA 19025 (215) 643-6340

Deater 's IrIquif)' invited.

frequency 1QOM Hz

The degree of match between a 50
n source and an antenna is
obtained with the set-up illustrated
in fig. 9. The tuning,a, and reflection
loss are available. The CPL output
with either an open or direct short on
IN is plotted as the fwd line in fig . 10.
Then the cable to the antenna is
attached, and the scope photo of fig.
10 results. The difference between
these lines is desired. The scope
indication of "37 dB" forward, " 12
dB" reverse, indicates the reflected
loss is down 25 dB at 68 MHz; (1,1
VSWR) 1/320~O,3% of the applied
power is reflected or about 99,7% of
the avai lable power is radiated (or at
least absorbed) by the antenna.
Conversely, 99.7% of the received
power is applied to a 50 n receiver.
Since the probe can "see" a low
level, only a low radiated signal is
requi red . Th e d iscrete lines are
signals received by the antenna.
The logarithmic response allows
evaluation of good matches.

FIG. 9

evaluating an
ANTENNA
(MATCH)
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Mineral, Virginia 23117

703-894-5777
800-282-5628

We ot ter a battery operated hand held
viewer lor $75. and a desk model for
$220. Libraries have these readers .

Your tun satisfaction is guaran teed or
your money back . Visa/Me accepted .

You can have access to the treasures of
13 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will tit in a card file on
your desk.

The collection of over 600 microfiche , is
available as an entire set, (no partial sets)
for $ 2 50 plu s $5 lor shipping (USA).
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Number 13 on your Feedback C8rd

73 Review
by Bill Clarke n'A 4BLC

ELNEC
Roy Lewallen W7El

P .O. Box 6658
Beaverton OR 97007

Price Class: $50 postpaid. Specify whether
or not your computer has a coprocessor.Let your computer design your next antenna!

The ELNEC Antenna
Modeling Program

Figure 1. This 75meterdipolea taheightof 45
feet shows a typicat elevation pattern. Note
the straight lines within the pattern-they are
from the ANALVS/S feature and depict the 3 dB
beam width. Printed just to the lower left ofthe
pattern 's center is the analysis shOwing beam
width information . Specifically, the - 3 dB
points of 33 and 147 degrees. Note that the
pattern is labeled in the upper left comer for
future reference.

Figure 2. The same 75 meter dipole in a com­
bination plot showing hOrizontal, vertical and
total patterns. They are based on an elevation
angle of 50 degrees, taken from within the 3
dB beam width of Figure 1. Of particular im­
portance is the TOTAL pattern. a combination of
vertical and hOrizontal fields.

Simple and complex antennas can be mod­
eled, as can structures such as towers and
walls, and the surrounding ground character­
istics can be introduced. The combi nations of
these factors can produce surpriSingly accu­
rete far-field patterns.

Although most types of anlennas can be
modeled . program coding lim itations of
MININEC cause some minor limitations
shared by ElNEC and other MININEe-based

A Small Package

ElNEC comes in two forms, one for the
computer with a math coprocessor, and the
other for the poor folks like me thai have no
coprocessor. Installation in either case is a
snap. Just make a backup of the original disk
and use thai backup as your operating disk. Of
course, as there is no copy protection used in
ELNEC, you can install the system on your
hard drive .

The program's documentation file is Iocat·
ed on the distribution disk and should be print­
ed and read BEFORE you try to use ELNEC.

ENSETUP is a short set-up program that
allows some parameters to be modified during
installation . These specifically include printer
type, file paths, da te format, and color selec­
tions.

Included in the instructions is a " test drive"
to lead you through what ElNEC can do. It is
based upon a 20 meter dipole 30feet in the air.
These lnsnucnons run for several pages in the
manual and will allow you to touch and feel
that dipole in every conceivable manner via
ElNEC .

After the test drive is completed, you will
probab ly wish to proceed with antennas of
your own design.

Roll Your Own

All anlennas designed lor ElNEC are
based on straight wires (of any size definable)
placed on a three dimensional grid (X, Y. and
Z three dimensional axes) . Loops and circles
are modeled as combinations of many straight
wires . Using graph paper will aid you during
the first few tries, which will show you how
really easy antenna modeling is.

Let's take a dipole as an example. A good
starting poin t would be the dimensions. which
in this case are going to be cut lor 3.9 MHz,
and the height will be 45 feet . Using the XYZ
grid, start at 0,0,45 (meaning in the center of
the imaginary or real graph paper at a height
of 45Ieel). Next, enter the end 01 the dipole as

systems. Speci fically: Closely spaced wires
such as transmission lines are difficult to mod­
el (however, they are possible); you cannot
determine me efficiency 01 a ground radial
system: and impedances given for horizontal
antennas lower than 0.2 wavelengths will not
be correct . However,far-field patterns will be
accurate.
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T he wind is blowing and the rain is pelting
the old radio room window, but today I

am going to design and lest a new antenna. Of
course I'm not going out in thai wei weather to
do antenna work. And , I'm not even going 10
cut a wire or solder a connection .

How, you ask? Simple. I'm going to model
my newest antenna idea on a computer. How
about met. folks-a use for a ham's computer
other than packett

Enter MININEC by J.e. Logan and J.w.
Rockway of the Naval Ocean Systems Center.
a comprehensive antenna modeling program.
Roy Lewallen W7El has used the fundamen­
tal computation portion of lhis program 10 pro­
duce ELNEC, an antenna modeling program
lor the IBM-PC computer and us clones. Roy
began writing ElNEC over two years ago for
his own purposes, saw its value to other hams,
and introduced it to the public in May 1990.

The ElNEC Program

ELNEC is a computer program lor the mod­
eling and analysis 01 radio antennas. Basical­
ly, modeling consists 01 the generation 01 the
antenna's lar-lield pattern (radiation pattern).
This includes gain , which can be cicnec in the
typical ARAL·type grid style or presented in
tabular form. (The latter is lor lolks who don't
have graphics capabilities.)

II lor no other reason than using ElNEC, get
a graphics card and monitor for your comput­
er. The first time you use it will more than pay
lor this cost. After all, you can get an "el
cheapo" board and monochrome monitor for
under a hundred dollars.

Features

ElNEC is user Iriendly. It uses a menu­
based system that is easy to understand and
interact wilh.

All outputs of ELNEC can be printed, giving
you a hard copy of your effort s for tater use
and analysis. ElNEC's features include the
ability to analyze forward gain, Iront-Io-back
ratio, beam width, 3 dB pattern points, side
lobe inlormation, SWA (50 or 750 systems),
voltage , current. impedance at source points,
and current distribution along the wires.

A unique feature is its TOTAL pallern genera­
tion. A total pattern is a combination of the
vertical and horizontal components of the ra­
diation pattern, and shows exactly what you
may expect in real operation.
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Dislikes

1. ELNEC, in the version tested , does not
save plots to mes. You have 10 recalculate
each time you wish to review a scecmc anlen­
na. I make printed copies 01 each design, so
this isn ' t a major inconvenience.

2. The times to complete calculation esti­
mates (shown on the screen) are not accurate .

Figure 6. The zepp as it appears on 17 meters
(a dipole cut for 17m would produce a similar
plot as Figure 1).

Copy Protection

ELNEC gets a big "Thumbs Up" for NOT
being copy protected! Although it is copyright.
eel material, the purchaser may make copies
for backup use only.

For my personal applications, I find pro­
grams that use any fonn of copy protection to
be a nuisance at least, and disastrous at
worst. Being able to make workable backup
copies of purchased software is very impcr­
tent. as disks do crash and programs do get
destroyed. Continues on page 54

sary for printing hard copies.
3. There is no copy protecucn (see com­

ments later in this article).
4 . The guarantee is "like it or leave it." If

you're not sat isfied with the program, your
money will be refunded.

5. On an EGA or VGA color display you can
select the colors that will be used to display
various patterns (horizontal , vertical , total,
etc .). CGA and monochrome displays offer no
color option with ELNEC.

6. The ANALYZE feature of ELNEC quickly
determ ines beam widths and 3 dB directional
(horizontal and elevation) lim itat ions.

7. Minor changes to parts of an antenna's
description do not require complete reca lcula­
tion by ELNEC.

Figure 7. The 50 degree plot for the 75 meier
dipole and delta loop combination.
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An Experimental Antenna

In my personal search for an antenna for 75
meters thai would reach from my New Eng.
land QTH into the far southeastern part of the
U.S., I designed a directive array using a
dipole at 40 feet wilh a sloping 75 meter delta
loop 20 feet behind it . The loop is 88 feel on
each of its three sides and is fed in Ihe center
of the section that paralle ls the dipole. The
parallel (to the dipole) secucn is at 35 feet and
the far point is at 10 feet. Figure 7 shows the
resulting plot at 50 degrees elevation (the plot
holds from 40 through 60 degrees). Compare
the plot and ligures with Figure 2.

This antenna is still theoretical, as I have yel
to put it up. Such is the problem of moving
from one QTH to another.

exhibit similar pattern characteristics and are
excellent for use on all bands.

Figure 5. A dipole can be used as a standard
of comparison when modeling experimental
antennas and will tef! you immedialely if you
are winn ing or losing the battle. Nore the gain
figures and angle of the pIal. The dipole is
placed at the same height as the beam it is
being compared with.

Remember, the object of a directional anten­
na is to concentrate your signal (received and
transmitted) to planned horizontal and vertical
directions.

An-Purpose Antenna

In the hunt for the illusive all purpose anten­
na. I always think of the center-fed zepp. The
version modeled here, using ELNEC, is 60
feet on either side of the feedpoint and is hOri·
zontal at 45 feet in the air. It is fed with 4500
ladder line .

On 75 meters the antenna behaves as a
dipole . However , as th e freq uency is in­
creased, there is some directional gain.

The 17 meter plot of the zepp (Figure 6)
shows how the d irectional pattern appears at
15 degrees elevation, which is excellent for
OX. Of course, the pattern can be Oriented 10
lavor any specific geographical area simply by
moving the antenna's azimuth position.

Other antennas. such as the Carolina Win­
dom from the Antenna WorkS and the G5RV.

Likes

1. ELNEC is considerably faster in opera­
tion than similar programs I have used in the
past .

2. Print drivers are included in the ELNEC
system, making " screen dumps" unnecee-
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Figure 3. Source data tor the 75 meter45-foot­
h igh d ipole shows voltage, c u rre n t ,
impedance, power, and projected SWR.

0,120,45 (notice the antenna is 120 feet long
and goes from the center of the graph towards
the top) . The feedpcint would be entered as
the source in the form of a percentage from
one end of the wire to the feedpoint, in this
case 50% .

Now select the type of plot you want for the
dipole, azimuth or elevation, and press ENTER

to calculate (see Figures 1, 2, and 3).

Observations from Use

Most of my modeling has been over what
ELNEC refers to as " real ground." This allows
you to customize the ground parameter of the
program with your actual ground conditions
(conductivity, etc.. as referenced in the ARRL
Handbook). Modeling can be done over per­
fect ground or in Iree space . I prefer to see
what the real world operation of the antenna
will be, so my modeli ng is over real ground.

While using ELNEC , and similar programs,
I have found they all spit out gain figures that
are extremely ent icing to the uninit iated. For
example, look at Figure 4 (20 meter, a-ere­
ment beam at 70 feet) and you will see the gain
ligures in the lower left corner. Pretty impres­
sive , huh? Don't you bel ieve it! That 12.88 dBi
can be very mis leading, just as the claims of
some antenna manufacturers can be mtslead­
ing.

ELNEC bases its gain figures (as do the
antenna manufacturers) on dBi, decibel gain
relative to an isot ropic source. These figures
are as theoretical as is the isotropic source,
but they do provide a standard point with
which to compare antennas .

For a real look at what this beam antenna
can do, model a simple dipole at the same
location (height) for use as a reference. Next,
check the dipole's gain of 7.63 dBi (Figure 5)
aga inst that 01 the beam (12.88 dBi). The dif­
ference will be the expected improvement us­
ing the beam versus the dipo le . 01 course,
that gain is only exh ibited in specific direc­
tions, as shown in the pattern of Figure 4.

Figure 4 . Total oenem of a tYPlca l3-element
yagi cut for the 20 meier band. Nole the gain
figures and angle of the plot.
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Recommendations

Do I recommend ElNEC to my fellow
hams? Yes! After testing hundreds of de­
signs, l do recommend ElNEC. However, I
also offer these caveats:

ElNEC. and other complex antenna
prog rams, require a reasonable under­
standing of expected RF patterns and ba­
sic antenna design. They cannot be ex­
pected to answer all antenna questions
within the first few hours 01 operation.

Add itionally, when you begin designing
antennas you will lind yourself making
many changes and more and more calcu­
lations. The result is that you will be spend­
ing more time on the computer and less
time on the radio. You will be conspicuous
by your absence from the bands.III
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Confinued from page 53
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L o w -C o st Mag-Mount
Plus a complete mobile antenna system.

by Phil Salas AD5X

n

the center conductor of the BNC , and so lder
the RG-8M shield to the outer shell of the
BNC .

Now slip the larger pipe cap (with the RG­
8M cable attached) over the smalle r pipe cap,
and push them together so that the small holes
in the base are in line . Screw two #4 x '..4 H

sheet metal screws th rough the holes and
tighten. Finally. pass the brass sc rew threads
through the magnet base and tighten in place
with a #8 lockwashe r and nut, as shown in
Figure 2(b).

To finish the assembly you need to attach
the BNC crimp-on connector to the other end
of the RG-8M cable. You'll find that the
stranded ce nter conductor of the RG· 8M ca­
ble is too big to fit into the ce nter pin of the
connector. Just cut off all but th ree strands.
then insert these strands into the center pin
and solder them in place. Crimp the outer
shield colla r in place . as in Figu re 3 .

I used a hOI glue gun to seal up the gaps in
the base where the coax cable exits from the

....
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, J~r " (TAL C.. ,.... COLLU="

-=jt;lJ~ " '" :I:. u
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THREE $TR.... DS
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Figure 3. Crimp the outer shield collar in
place , and you're finished.

Figure 4. Dual-band 2 meter/450 MHt. ....nip
construction.

Figure 5. BNC adapter for the to meter an­
tenruJ .
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FIgure 2. Installing and securmg the coax to
the mag-mount.

will sli p inside the other.
Nibble alA " slot *H deep in the larger pipe

cap as shown in Figu re I(b) . Nibble alA" slot
all the way down the side of the smaller pipe
cap . Next , drill a M! H diameter hole in the
ce nter top of the larger pipe cap for the female
BNC connector, and a 3/1 6" d iameter hole in
the ce nte r of the bottom of the smaller pipe
cap for the #8 brass sc rew. Insert the brass
sc re w so that its head is inside the pipe cap ,
then solder it in place . Be care ful not to get
solde r on the outside threads of the sc rew.

Now d rill two 5/32"' holes near the bottom
of the larger pipe cap. as shown in Figure
I(c). Sli p the large pipe cap over the smaller
pipe cap, align the slots, and mark positions
for two holes in the smaller pipe cap. Remove
the larger pipe cap and drill two 3/32"' holes
in the smaller pipe cap.

Insert the female BNC connector in the *.
hole in the top o f the larger pipe cap, attach its
mou nting screw, and tighten in place. Now
strip 'h~ off one end o f a la -foot length of
RG-8M coa x cable. Unravel the bra id and
twist and tin the braid and the center conduc­
tor. Refer to Figure 2(a). Rest the coax cable
in the slot in the larger pipe cap and see where
you ca n make the braid come in contact with
the outer shell of the BNC connector. Ti n the
connector shell at th is poi nt. Now solde r the
center conductor of the Rq -8M cable to the
center conductor of the BNe connector. Tin
the connector shell at this point . Now solder
the center conductor of the RG-8M cable to
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F o r less than $25, you can have a mag ­
mou nt antenna base with low-loss coax,

a 144/450 MHz dual-band antenna , a 13 H 10
meter antenna , and a hal f-wave 825 -890
MH z ce llular antenna. How?

Recently I was looking through an elec ­
tronics parts catalog (Marlin P . Jones & As­
soctares. tel . 407-848-8236) and fou nd high
power ferrite toroid magnets with attached
steel base plates for use as magnetic mounts
for mobile ante nnas. They were only S2.75
each . I'd been wanting a mag-mount base
with BNC connector so that I eould attach my
HT antenna to it while mobil ing . This looked
like a good foundation at a good price . Con­
struct ing the mag-mount led to ante nna ex­
perimentation and construction.

~Ia~m·tic ~Iou n t Construction

See the Parts List for the parts you can
order fro m Marlin P. Jones & Associates.
You 'll also need to buy an 8-32 x ~ ~ brass
sc rew and two ~ H copper pipe caps, for a
total of less than soc, from your local hard­
ware sto re . The two pipe ca ps are shown in
Figure I(a). O ne has a JIB H outside diameter
and the other has a ¥. " ins ide d iameter . O ne

Figure J. Steps In constructing the mag­
mount.
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Figure 9. (a) The sleeve antenna , a SImple
coax-fed !-i-wa re. (b) Makillg a choke ro
keep the rest of the coax feed from being
excited.

threads in the nylon base that was exposed
when the spring was unscrewed. Solder the
other end to the base of the steel spring. Now
it's time to adjust the antenna.

Mount the antenna on the roof of your car,
using the mag-mount. This antenna is pretty
narrowband, so I'd recommend opt imizing it
for a 200 kHz spread. In my case, I opt imized
it for the 28.3-28.5 MHz range . Using an
SWR meter , check the SWR at the low, mid ,
and high end of the frequeney range you
want . This is the only antenna requiring an
SWR meter.

The antenna should still be resonant too
low in frequency so you' ll sec your lowest
(though still high) SWR at the low frequency
end. Now unsolder the wire at the base of the
steel spring and screw the spring in 104 turn.
Resolder the wire (after clipping off the ex­
cess) and check the SWR. Keep doing this,
using no more than \4 -tum increments until
you' re able to center up the SWR over the
frequency range you're interested in. That is,
you should have the lowest SWR at your
center frequency and the SWR at the edges of
your frequency band should be about the
same. In my case, I was able to achieve a 2:1
SWR at 28 .3 and 28.5 MHz, and a 1.5:1
VSWR at 28.4 MHz.

Finally, use pieces of lf2" and 0/11" heat
shrink tubing to cove r the entire antenna. I
also used a blob of hot glue to seal the top end
of the antenna.

This antenna works surprisingly well. I can
reliably work allover the U.S. and occasion­
ally even make international contacts . It's
tough competing with high power and big
antennas when trying to work OX, but ocea­
sionally I get lucky.

Cellular Antenna

Why would a ham need a cellular phone?
Well , you can reliably make and receive calls
no matter where you are. Also, it is necessary
for any type of business calling . Cellular
phones are pretty impressive performers , and
once you have one, you don 't know how you
ever got along without it. So, how about a
cellular antenna for your mag-mount?

Figure 10. A cellular antenna-s-f or hams'!

to keep the center conductor pin firmly In

place.
Referring to Figure 6, drill a 7/64 u hole

close to the bottom of the antenna base and tap
it for a 116 screw. Use a 6-32 x 104 " screw to
attach a solder lug to the base at this point.
The plastic antenna adapter is supplied with
the fl exible CB antenna.

Refer to Figure 7. Slip the plastic antenna
adapter over the BNC connector and bend the
center conductor wire down along the anten­
na adapter slot. Slip the fl exible antenna base
over the antenna adapte r and tighten the
rhumb screw on the antenna base to hold the
assembly together . Solder the wire to the
solder lug on the base . Finally , use a hot glue
gun to hold everything firmly in place .

Now for the antenna modifications. Using
a sharp knife. split and remove the entire
insulating oute r cover of theantenna. Refer to
Figure 8. Unsolder the enameled wire from
the base of the steel spring. Unwrap 8" of the
enameled wi re and cut it off. Spread the re­
maining enameled wire over the fu ll length of
the nylon rod and hold it in place with e1ectri­
cal tape. Keep the wire tight. Now carefully
unscrew the steel spring six turns. Solder a
piece of #22 bare copper wire to the end ofthe
enameled wire and wrap this wire along the

13 Inch , 10 Meter- Antenna

I have a convened CB rig in my car for 10
meters . Naturally , I wanted a small antenna
for this rig , one that would be secure at high­
way speeds, so that I could attach it to the
mag-mount. Radio Shack sells a fl exible CB
walkie-talkie antenna (RS 21-980, for $7.95)
which , with a little work, will cover pan of
the 10 meter band .

Since we have to interface with a BNC
connector, let's start with building the BNC
adapter for the antenna. Refer to Figure 5.
Solder a 4 " length of insulated wire to the
center pin of an RG-59 crimp-on connector .
Insert the center pin/wire combination into
the connector and fill the sleeve with hot glue

will have a rugged antenna assembly .
With these dimensions, the antenna has less

than \.5 : I VSWR at 445 MHz, and less than
2: I at 146 MHz. You can vary the length
slightly if you wish to favor one band over the
other , but you' 1\ find negligible improvement
in performance. In any case, performance
will be significantly better than with the HT
antenna alone.

L oDo 6 1UP ~S . 22 SOLID W' " E ,0lOE" O~( E~O to f NA"'LEO
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Figure 8. Modifyillg the Radio Shack CB walkie-talkie antenna for 10 meIers.

copper caps. I also put a bead of hot glue
around the lip between the two copper caps .

Your mag-mount base is now complete.
You can attach your HT antenna to this base
and get significantly better performance than
you ean from using the HT antenna alone
from within the car.

Figure 7. Attaching the BNC connector to the
10 meter mobile alltellll(/.

144/450 MHz Dual-hand Antenna

I thought I could probably get better per­
formance with an antenna larger than the 6"
antenna on my FT-727R HT. Since a u -wavc
antenna at 2 meters should be close to a -!<\ ­
wave at 450 MHz, I decided to find a compro­
mise length that would work for both bands.
The result is shown in Figure 4.

Th is antenna is made from a piece ofO.Oc "
(3/32 " ) diameter standard copperplatcd steel
weld ing rod . The rod costs about 20c for a
36" length. Use a file to round one end of the
rod so that it will slip into a Motorola-type
automotive radio connector (Radio Shack
part number 274-711). Before sliding the rod
into the connector. tin it well. Unless the end
of the weld ing rod is well-tinned. you' lI have
d ifficulty solderi ng the rod into the connec ­
tor.

Once the rod is soldered into the connector,
press a %U length of the center foam insula­
lion from a piece of RG-8M over the welding
rod and slide it so that it suppons the weld ing
rod in the connector as shown. Cut the weld­
ing rod to 18*" , as shown in Figure 4 . Now
insert the connector into a male BNC to fe­
male Motorola adapte r (RS# 278- 117). Place
a piece of %" heat shrink tubing over this
assembly and heat it. When it has cooled. you
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FIgure 6. Modifi cation of the CB walkie­
ralkie antenlla moullt. Drill a 7164" hole
dose to the bottom of the allienna base and
tap it fo r a #6 screw
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Cat. /I
MG-1320
AC-0561
RC-oS07

Mag·Mount Parts List
Qty . Description

1 Ferrite Magnet
3 Crimp BNC/RG-59
1 BNG-Fe male Pa nel

Mount
3142-HE 2 ft . Y,z - Shrink Tubing
3143-HE 2 ft. %;- Shrink Tubing

The total for the above wa s $8 .70 .
MPJ&A has a minimum order of $1 0. I rec­
ommend you buy two extra AG-59 crimp
connectors. Marlin P. Jones & Associate s ,
tel. (407) 848-8236.

The cellular frequencies cover 825 -845
MH z and 860-895 MH z . approximately .
The cellular phones transmit in the low end of
the band and receive the ce llular base stations
transmitt ing in the upper end of the band . I
decided to build a If.I-wave antenna for this
0000_

The sleeve antenna is a simple coax-fed
If.I -wave antenna. See Figu re 9(a). Basicall y .
it's no more than a u-wave whi p with the
image provided by the lA-wave sleeve folded
hack over the coax cable. By placing another
1.4 -wave sleeve a 1,4 -wave away from the
open end of the sleeve . you mak e an e xcel lent
choke that keeps the rest of the coax feed
from being exci ted by the signal and causing
pattern degradations . See Figure 9(b).

I designed the antenna for the center of the

ce ll ular band (859 MH z). The a nte nna
lengths are calculated as follows:

1/4 wave @ 859 MHz = 2952/859
= 3.5 inches

The velocity factor for RG-8M coax IS

0 .66. so:

1/4 wave (adjusted) = 0.66 x 3.5 '" 2.3 inches

I co nstructed the antenna as shown in F ig­
ure 10 . Obtain a one-foot piece of %; N d iame­
rcr copper tubing from your local ha rdware
store and cut 2.3'" and 2.5 " lengths of this
tube . Cu t a I2 Ih N length of RG-8M coaxial
cable. Remove 4- o f the ou ter insulation
from one end. Unbraid the outer conductor
braid. trim it to about Ih ff and fold it back
ove r the remaining outer insulator. Slip the
2 .3" lo ng copper tube over the braid as
shown. crimp it in place with an F-IYpe TV
connector crimping tool. and solder the lip of
the tube to the braid.

Now, remove 1.6 - o f outer insulation from
the other end of the RG-8M and slide the 2 .5 "
copper tube over this end till the two copper
lubes arc separated by 2.3 N . Cri mp the end o f
the 2 .5 " lo ng tube over the bare outer shield
and solder as shown. Anach an RG-59 crimp­
on connector to this end of the cable . Finally.
cover the antenna with If.z'' heat sh rink tubing
and shrin k it to provide a nice looking.
rugged cellular antenna. I also sea led the top

Cable Comparisons
Freq . RG-58 RG-8M

lo ss/100 ft, loss/100ft.
50 MHz 4 ,OdB 2.2dB

100 MHz 5.3 dB 13 .0dB
200 MHz 8.0 dB 4.6 dB
400 MHz 12.0dB 7.5dB

RG-8M . at zscper foot, is only a nickle a
foot more than RG-58. RG,8M low-loss,
sz-cnm cable is s ignifica ntly better than
AG-58 , and it has the same dimensions as
RG-59 (so you'll lind use lor the extra RG­
59 crimp BNC co nnectors). You can obtain
RG-8M at Radio Shack. pan number 278­
1328.

end of the center conductor and the interface
betwee n the center conductor and the sleeve
with hot gl ue.

I optimized the SWR for transmitting in the
lower portion of the band- that's why the
cente r conductor whip is longer than a 1.4 _
wavelength . With the dimensions shown. I
achieved bette r than a 1,5: I SW R in the 825­
845 MHz end of the band .

Well , there you have it-enjoy your new
car-top creatio ns. III

You may reach Phil Salas AD5X at /517
Creekside Drive, Richardson TX. 7508/.
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Ed Doubek N9RF. P.E. . may be reached (11

25 W. 062 Woo(/ Ct. , Naperville fL 60563.

no t a se r io us problem .
In fact. you won't have any serious prob­

lems with these regu lators as long as you
remember to properly heat -sink them. I have
see n these units paralleled in an effort to
increase current capac ity . but I don 't recom­
mend it. If they have a small resistor in series
with the output of each un it. you can pa rallel
them . but voltage regu lation worsens . even
though power is divided more equally. A
much bette r way to handle the problem of
increased current is shown in Figure 4 . Use a
series pass transistor in conjunction with the
three-terminal regulator.

Try a few experiments with these de vices,
and when you design them into your circuits .
they will give your projects thatlinle edge .1II

Fixed and Adjustable Voltage Regulators
LM317T 1.5-37 volts 1.5 amps 40 volts input max.'
7805 5 volts 1.5 amps 35 volts input max.
7812 12 '0'0115 t .s amcs 35 volls input max.
7815 15 vons ' .5 amps 35 volts input max.
7824 24 volts 1.5 amps 40 verts input max,

These regulators can be used over a temperature range of 0 10 70 degrees Celsius .
The current ratings may vary , depending on manufacturer and degree of heat sinking.
Other units available from suppliers cover voltages from 2 to 24 volts.

"InpuVoutput differential voltage limited to 40 volts max. The LM317T is an adjustable vol1age
regulator that requires a lew external pans. See Figure 5_

If you cascade a current regulator and a
vol tage regulator . the cur rent regulator acts
as a very small value of resistance until a ll the
curre nt limit is reached . At values of curre nt
under the preset current limit . the voltage
regulator simply operates normall y . The
combination of the two de vices makes an
excellent all-purpose power source offering
the ultimate in flexibility and circuit protec­
tion . Sec Figure 3 for an e xample o f how
these two regulato rs may be cascaded .

lIandlinR Increased Current

This circuit is a natural for the creative
experimenter who needs a flexib le power
source for his expe riments. The only thing
to remember is that you cannot adj ust the
voltage to a val ue lower than the valu e of
the regulator. This l im ita t ion. present in
many commerc ially available supplies. is
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Grea t Ideas From Our Readers

C,RCU,TS

J. Frank Brumbaugh KB4ZGC
Buffalo NY

VDC output. Fixed regulators of
12.9.8.6 and 5 votts provide the
remaining output voltages. Out­
put of the LM317 is bypassed by a
22 IlF 15V tantalum capacilor,
which will also bypass the inputs
to all fixed regulators except the
7812. wh ich is fed from the input
ofthe LM317. Alllixed regulators
have their outputs bypassed by
0,01 IlF monolithic capacitors. All
outputs are sert-crorected and will
deliver up to one ampere.

Although the LM317 and most
fixed regulators are read ily avail­
able from Radio Shack and most
mail order sources. the 9 volt reg­
urator (7809) is available only from
Short Circuits , P.O. Box 285,
Barnegat NJ 08005.They are sold
four for $1. LM317T regulators
from the same source cost 35c
each. Type 7805. 7808 and 7812
regulators from Shan Circuits are
also four for $1 . They have other
fixed and variable regulators at
similar prices, but do not carry the
7806 at this writing.

Use 5 vcns lor 4.5 volt equip­
ment. and 8 volts for 7.5 volt gear.
The slight voltage differential will
not cause any harm. However, the
9 volt output will probably see the
most service in the shack!

Batteries can be expensive. and
often the size that you need is not
on hand when you want it.

The gadget shown in Figure 1
solves this problem for all time.
Any small transformer with a sec­
ondary of 18 to 24 volts AC at an
ampere or more. a 1.5 ampere
bridge. a few thousand mic ro­
farads of filter capacity . and an
LM317 variable Voltage regulator,
forms the heart of this unit. The
LM317 is set to provide + 13.8

pocket radios . TV sets and table
radios that use eattenes. The
most common voltages needed
are: 4 ,5. 6 , 7.5, 9 and 12 volts.
Battery types needed include
AM. AA, C. D and 9 volt types.

Regulated Voltage
Distribution Box

Not only do most hams have nu­
merous gadgets which devour 9
volt batteries , they also have
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Finish ing Up and Moying On
At last we' re ready to wrap our ongo­

ing topic co! So, iers finiSh our staqe­
by·stage troubleshooting now.

Mi ke am ps : The se amplity t he
mike's signal enough to drive the mod­
ulatrx. In FM rigs, they otten will con­
tain compl"ess0r5, in order to keep the
modulation from deviat ing outside the
legal j: 5 kHz bandwidth. (In SSB rigs,
of cccese. the AlC feedback from the
finals can prevent overmodulation.)
FM amps may also incorporate low­
pass filters, espec ially if the rig is to be
phase-modulated (see below).

The usual problem with a mike amp
is that it is dead altogether. occaeoo­
ally. one may WOl"k but be ""eak. These
amps typically are les in walkie$; , but
may be transistors in HF rigs . Trou­
bleshoot as with any low..Jevel amp,
loolcing for a loss of signal at the output
and working back until it appears. By
the way, a common cause of mike amp
failure in HF rigs is severe AF reeo­
back . The voltages induced by the
transmitter into the amp can be enough
to blow the semiCOnductors. If you've
had a feedback problem and then sud­
denly lose your audio, check the m,ke
amp first l You could save hoursof trou·
bleshooting Irustration later.

RF leedbaCk neen is not a mike amp
problem. It is usually caused by a poor
station ground or by having the anten­
na too close to the rig. It may also occur
when a mismatched or preamplified
mike is used. If you're getting bad dis­
tortion or squealing on transmit , try
running into a dummy load . Whal, you
dorft have one? No comment. But try
reducing your output power as much
as possible. lIthe trouble goes away,
your mike amp is fine, (By the wav.me
RF power or drive control on many rigs,
especially the tube-output kind, affects
only CW and AM. Otten, the only gain
control in SSB is the mike gain pol! Try
turn ing it down until the powBf output
meter barely moves.)

Modulators: These are much like
the mixers we explored in previous
columns. They have two inputs and
one output. One input, 01course, is the
audio to be modulated. The other is the
carrier . In AM and SSB, the modulator
is likely to be a ring 01 diodes, jusl like a
balanced mixer. When the circuit is
perfectly balanced , eSB is generated_
(Subsequently, one sideband is
clipped off by the sideband l itler to
make SSB.) For AM, the ring is dehber­
ately unbalanced to allow the carrier
through.

FM is another story. Modulation is
accomplished by swinging the carri­
er's frequency back and lorlh in step

The Tech Answer Man

with the audio signal. In one scheme, a
carrier oscillator is varied directly,
through the use 01 a varactor diode.
This can result in very high-Qualily FM,
but il is hard to do, because theOSCilla·
tors are nearly always crystal-con.
trolled, and therefore hard to s"";ng
enough for decenl modulation. In syn­
thesiZed rigs, which most are nowa­
days, it is possible to insert the audio
into the VCO's control loop. As long as
the Pl l's loop lilter is fairly siow. il will
not notice the audio and will not try to
correct tor it. Thus, the VCO"";II "";ggle
back and IOOh in Irequency. VOila, FM.
In this case, the modulator may be no
more than a transistor in a basic ampli­
fier configuration.

Another popular FM scheme is
phase modulation. It's especially com­
mon in rigs which mult iply an cecue­
tor 's Irequency several times to get to
the actual operating frequency or 10
something high enough to heterodyne
against another OSCillalor, Phase eco­
ulation is simple. You teee e li xedOSCil­
Iator and feed Its output into a tank
circuit comprised 01 a coil and capaci­
lor in parallel. The cap, however, is a
varector diode. When audio is applied
to the varactcr, the changes in its ce­
pacilance will cause the tank circuit to
shift the phase of the oscillator's signal
back and lorth. The only difference be­
tween phase and lrequency $hlft is that
the lormer occurs within one cycle. In
other words, it is just smaller. When the
signal is multiplied way up 10 the oper­
ating frequency, the shift is also multi·
plied, so it appears as il fult frequency
modulation has occurred. The e-ew­
back to this simple technique is that the
modulation is nonlinear. For a given
amplnooe (level) of modulating audio,
as its Ifequency rises, the rate of modu­
lation (amount 01frequency swing) also
rises! left alone, this would r9Sl.llt in
very tinny-sounding, ugly audio at the
receiver. The cure is to insert a Iow­
pass filter in the mike amp which re­
duces the amplitude of the audio as its
frequency rises, thus exactly coun ter­
balancing the modulator's rising el­
teet . In pradice, the two never exadly
track, so phase modulation doesn 't
produce the qualify of true FM,
Nonetheless, il is a MdeIy used tech­
nique because il is cheap and easy to
do. Besides, the audio is good enough
for communications use, which is nev­
er intended to be hi,fi anyway.

A CW mcduta tor is basically a
switch, usually made from a transistor.
In order to make nice , eeceess keying,
though, it ugyally incorporates some
capacilors and diodes, or other n0n­

linear time constants, so that il can tum
on and off gently and at slightly differ­
ent rates. That way, the carrier doesn' t
come on and off abruptly. A few milli·
seconds on each end is typical. It you
can' t key the rig, and the keyor keyer is
working and property connected, the

keying transistor is probably open. II Apairof RFoutpultransistorsmayCOSl
the rig stays keyed all the time, it is you sao or more . So, be absolutely
probably shorted. If it keys and then gyre you need them before you waSle
locks up, check lor RF feedback the your money. Is RF getting to their in-
sama way as lor a mike amp. Usually, puts? Is the driver stage working? Of-
that' s the problem in this situation. ten, the driver will go but the finals will

Some keying circuits can getsurpris- be OK.
ingly complex, with several transis tors Or the finals will go and take the driv-
and perhaps some ICs. This is be- er With them! Test an the transistors
cause some rigs require sequenCIng 01 before you chuck !hem. By the way,
various stages in order to avoid inruring low output, say60 percent, is most like-
their own c rccne. For instance, the an- ly not caused by bad finals. They are
tenna may need to be disconnected not like tubes-they don't weaken with
Irom the receiver before the transmilter age. I have seen leaky transistors re-
comes on. In any event, look for large duce output, but it Is rare and other
shifts of voltage (a few volts or more) symptoms, l ike severe distort ion ,
between the keyed and unkeyed states should also be present.
in each slage. If the shift disappears or OK, so the linals are indeed bad and
becomes very small, you're near the you want to replace them. Before you
trouble. do, ask yoursell : What blew them?

By the way, all 01 this applies only 10 They rarely go by themselves . If you
aU·soli<ktale rigs. II yours has lube know why they went (shorted antenna
driver and finals, the keying circuit can coax, etc.). great. II not, check every-
be quite di fferen!. and may involve thing you can to besure you won't blow
dangerous high voltages. the new ones. Nearly all solid-state rigs

Carr ier osc Uiatora: These ere just have some kind of SWR protection ctr-
local oscillators, exadly like the kind cuit, consisting of a reverse power de-
used in receivers. They may becrystal- tector near the transmitter output and a
controlled or be driven by the synthe- signal amplifier which limits the power
sizer. The distinguishing charectenenc going into the finals when the SWA
is thaI the frequency"";l1 be a 1_ kHz goes above a preset limit. It's kind of
different lor USB than il is for lSB. The like a receiver's AGe circuit, except
idea is to use the same SSB fitter lor that ils input is lrom reverse powar
both modes, and 10 approach it lrom caused by high SWA. Check the eeiec-
either end of its passband , Oscillator tor diode and the ampli fier transistors,
crystals are a heck 01 a lot cheaper especially if you suspect that high
than SSB filters! If you suspec1the os- SWA killed your finals.
cillator is not working, try changing In HF rigs, changing the finals is
modes. easy. Buy a new pair, either !Tom Ihe

If it wor\Is on one siOeband but not radio's meoutactcrer or from a parts
the other , suspect lhe defective one's house . Always buy HF finals in pairs,
crystal or its associated trimmer caoac- even if one of yours looks OK. ff their
ilor . II the OSCillator is dead on both charaCleris tics are not l air ly well
sidebands, the ecwe element (transis· matched, they may not wort<. well to-
tor, FET, etc.) is the most likely culpri t. gather, and may fail prematurely, Be-

AlC ci rcuits: These are much like sides, if one failed , the other may be
receivers' AGC circuits, except that the subtly damaged and getting ready to
input is a sample of the transmitter's go. II il does, il may ruin your new one
AF output, and the circun controls the anyway. Install the new parts as you
power going into the finals. II your AlC would any power transistors, and don't
meIer doesn't worIt, and yourlransmit- lorget the thermal heat sink goo-il's
tar puis out full power but overdrives, an absolute must, except in cases
check here first . MOSl likely, you'll find where dry-type ingylatOf$ are used. To
an open transistor or RF sampling be SlJre, just look at the originals. HF
diode. II your transm'rter is weak or power amps are usually wideband, and
close to dead, be sure it isn' t being don't require any trimmer adjustmenls,
clamped off by a shorted ALC transis- Mostl ikefy, you'll have to set the base
tor before you spend big bucks lor new bias. Consult the rig's service manual
linals. for the proper procedure. Failure to sel

RF power amp. : This is tricky. the bias will probably r9Sl.llt in poor co-
Solid-state finals operate with high cur- eration and short-lived transistors .
rent, as much as 20 amps lor a 100- In VHF and UHF rigs, the situation is
watt rig . Circuil inductances can trans- quite different. Firs!. there is uSlJal1y
lorm some 01 this into fairly high just one l inal or a large power IC. Also,
voltages (up to 200 or more volts) and these ampliliers are tuned to operate
that can be dangerous to work with, over the band 01 interest, and replace-
especiaUy because the frequencies ment of the discrete variety requires
are AF, DON'T assume that, just be- adjusting various mmcaps and per-
cause the radio runs on 12 volts, it is haps a iewcons. The rig's service man-
safe no matter where you stick your ual should detail the procedure, but
linger. You may be in lor a nasly sur· you may find that il requires expensive
pnse. equipment to do it right. The Ie vanely,

The usual symptom of AF power however, is usually easy to ctlange,
amp trouble is very low or no output in and generally has few or no adJusl-
transmit. People tend to blame the Ii- ments surrounding it.
nets the way they used to blame the Well, I th ink we've finally wrapped
picture tube in a dead TV· it's dead so it this mint-series up. Next month, some-
must be the finals. Although replacing thing completely cmerenu See you
finals is very easy, il is also expensive. then. III

73 Amateur Radio Today . January, 1991 59



""3 95
5.75
600
6 00

,...,
$ 10

es
1.75

""""'00

O..Crlptlon
UHf Male Phenol,e. USA made
PI. -259 Phenohe, Ampl1en04
pt·259 Tenon. Arnphenol
UHf Male5<1"", renon.USA
RPducef lorAG- 58
A«l.ceo' tor AG- 59& hll" S

.......... IIG-S. 213. n l. Itr&e bod)o
NMalePlnlor99l3.9066. 82 14
I,ts UG-2IO/ll & UG-2 I BI\J N's

UG·21019913 NMale lor AG-8 "'Ill 991 3 P",
UG·218199 13 NMaie lor R(l·8 wl!n 99t 3 P,n
UG- 146MJ NMale!o SO-239, Te!lonU5A
UG-8 38N Nfemale to pt-259. I """,, Us...

" THIS LIST REPRESENTS ONLY A
FRA CTION OF OUR HUGE INVENTORY"

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"

CIRCLE 11 11 ON READER SERVICE CARl)

THE R.F. CONNECTION
213 North Frederick Ave. 1t11

Gaithersburg, MD 20877
ORDERS 1-800-783-2666

INFO 301-840-54n FAX 301-869-3680

PRICES 00 NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA. MASTERCARD. A004%

UPS C,O,D. ADO $350 PER ORDEA

P.rt No.
pt·2591USA
83-ISP-1050
8 3,822
1'I.-2591ST
UG-115
UG-116

UG-2 11l1U
99t3IPIN

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg,OH 43068
Tel. 614 866·4267

,
Complete Kit Only $69.95
Assembled Board $89.95

Solve fOU' ....",otot<>; p<ob..... Can st"'. and ,.. ,.. ,ibe, tt>.1D 01
,~~ 1Qno<. bad<g_ dI.Iae<. respond. """ 10 . ald OTl.lF
oognaII s.:r- ._,_'....... SmaI """"9" 10" irOI)....., figs.
~ liT",~ _ autp,o; 01 all DU'~ _,
..- _ ...._ ~ ,ID ,gvoc

CA • • ."" 2'S'I. _ I.- S&H 50 (-...d!.~
...... .", r~ Fot mendoC'~,_lS4S£r4SC/ '"

A£A Engineering

AVERY INTELliG ENT OTMF DECODER

r

NEW IMI'IWVEIl

LOGWRITE'"' V2.0

SIGNAL SENTRY

• Ilc-pnlor ldnlli""""
• ("""In! Slatio.,
• Sil~ Ala",,,
• Ilemate Telemnt)
• WU lher SIal;"",
• \l uh lplr Lan~u.J"

• [ III " ....,.
"" I •

CIRCLE 19 9 ON RU DER SERVICE CARD

ANi\JRM·1Z0 WATTMETER
measures RF output over 2­
30 MKztrom 1010 1000 watts
and up 10 1000 MHzal5QOW
using three plug-in coupler
elements Wi th selectable
power ranges Max-insertion
VSWR 1.08 except 105 on

hiOhest power ra~s above 30MHz. Has 35" dia rreter
with 0-11)-50 W scale and N ccneectons: similar 10
serra 164 Includes meter. cooplel eeeents. lfinsit
case.and book. 4x48x73. 20Ibssh
Used-reparable _ $137.50

MATCHED METER SET foryourOC powersupply project:
includes rugged 0-30 VOC and 0·30 AMP DC 2,5· dia
sealed meters wilh extW\;l1 shurn Removed from
m~rtary poYI'ef panel: 2 Ibs sn.
' ME30V-3OA •••••••••••••••...........•••••••• .S1U51sel
50 MVSHUNT ooly IOf 30 amp DC meier... $6.00 IIch

l'ltcn f .O,I _Uma. O. • VISA. MASTERCARDAcceptlll .
AllllW lor Shl9. lng • W~ tl lor ll ln! &a1,10lI $lI P91l m.nl

Mdrtu D.p!. 13 • PIIon I4111221·6S73

WATTMETER

Natural Voice Products

BalaVoice . 1)\'-6-1
Add. 8t'rordc:d N-.N Vairr 10 l'Oll' 'ro,~m or ~qu ipm...,.
Yoi~ ,o<.hula,i~, or multipl~ phr .."', up to 1 mioule io .
r>o.,ur.1 Yoi~ i, ,.,ed in N"n .Ynlalik lO·Prom mem",y_( lf
powe, i, r~m""ed. Ihe re.,urding, ..·ill "'~ he 1001) . We ll
,~.,or,J you' .....~,) io • mak or fema le voitt _or· you can
'~rn'd ,he libw'y loy usillJ lhe opt ional SI)5-IOOO ~Iop­
....m hoard ... . o 18\1 Of compalible eompul~'_

Pan lltl l . "","on! SeIKt 10lio111 AIId", ....1"'"
910 • • K., liM Ovt p.' 6OO0... A. dio o.lpul
Jl Kb ....plinl .. l~ +.. 10 + I ~. Supply
M"h i p l~ \1od.. Siz.: 4.00-. 4.15·
S<-I..""bl. Tlmln. CnnllKlun 1....ludod

Pri« S Ib'HXl Sinll~ OIl' (pr<Jjl.fam omd)

Palomar Telecom, Inc•
llSO!" . I.... Lane · Esrondido. Co. 'l!(('()

(619) ' 016-7998

F"l
L.J

Subscription Problem?
call toll free

CIRCLE )01 ON ALlDER SERVICE CARD

~MA;C:COM '
.. AlITOOUo'nC -'"l.............fCHl'''

The uillmate advanced IP.Cl1oo'ogy _

whe n YQU n<'Ad It most

1-800-274-6754

Macintosh
Software

We have the largest collection o f
commercial (non PD) ham radio
software in the world. Luckily. it
is for the friendliest computer in
the world : MACINTOSH.

Programs for packet. RTTY. fax.
satelli te, Morse, theory training.
gray· line, MUF maps. logging.
contest, cw kever, etc. Check us-out, before you buy your next
computer. Simply the hCSI!

Call or write for our new cata log.

ZCO Corporation
P. o. Box 3720, Nashua. :-.JH 03061
(603) 888- 7200 Fax (603) 888-&152

P.O . 80a 502
FL L••ul.rd.I•• FL 33302 C." SO",,)'

(3 0 5 ) 523-e3.''-_"::._ "0"_ ~'N. ' ... .. . c:_ . ........ . -__.J

'V

. Ful fland eo.erage
•AlI.lode (lpetal1Ofl-

- '"·e... .. OUAL VFO
' 10 PllIQO'ammable
MemOhOl'S

' CAPIM,o"RS eapaDlll
' Bright, bold reaclo'lt­
andmuch. mIlCh more

Quick.Launch
Anl",,""a lnsLllblion

s,,­
529.95
~

.~..
18011373-8425

AntcnnasWcs t
1\." .. ....' < Pr,,,.-.'. ! ·T"'_

--

'" ....,'
"'.., 1M "'. ..
f.., J< Eoo,,, l'"
H .. ;..~. n~., . ,

ClRCU 1 8 ON IlI:AOEA SERVICE CARD

THE SUNIS STILL SHININGON TEN!
DO OX ON 10WITH THE RCI·2950 FROMAXMINC.

The RCI-295(lI, all you 'd e. pPc t In Dtop-ol.the·jine ama­
teur radIO Iranscelver and more'

CIRCU 243 ON READER SERI/ICE CARD

UM."kln;'- n"-. ,.., ,. <~ ,lot .~ ...
..... _ ...... ""' , -... oon_,

• LoIod ..• , ,.._ n.b--....· ,._ -
'If =-w. all , _ _ 10«0 d, -.I. f....
....,_ rih , "I" ", "'" _ .;'. , "''''.
u ,.. ;'"RIT[ \ ""OJ.. 'P" «' . « , ......... h_ ~_~ ,_ ~"Ill;"I

on" 1<>1 I'.... ;..~,,~. I""",io" 1<.. ",.. indud<
• I"". ..«II"".,. ",&. ",..,-h
• P' '"' , E<IiI. oW v,.. ,,,,,nk
• 1'lo. ,-t I <>&aoloJo""."· _;,;, --.

I •• 1"•..".. __ '" 10. • ...- <Wft'<t. -.I
........ no... _ -'I'"I",•
.................. _'k,,_'.-" rn. ,k ~,.
_~ ....._._""...__I<."'Ed T ' .... 'WI_
L U am ..,_.... w.~ JI '"" ,,--. -.I ,,_.......
f " , , ,._ .. ,... , . l .• ",.. arn:, ,,~,. ".~ ....,"', _
"''''' ""•.'~ IP. ,,,i.J<,,,, ....... I It"'Ok-- ' '' I ,,,

_""",'01'_,""1""
P• >. Bo.~ '~'. II ",·' ;"", . ", P. " '" 11

l1I'l ",."",
",..., ..._~t... k __«

CIRCL£ 89 ON IlI:Al)U S ERI/ICE CARl) FAIR RADIO SALES
1016 I . EUI U A • 801 1105 · liM.... OHIO. nlo?

60 73 Amateur Radio Today . January. 1991
CIRCLE 75 ON RUD£R SEAl/ICE CARD



tools, soldering/desoldering stations, a
soicerress terminal kit, circuit testers,
probes, new products for static control,
cleaning accessories, and more.

To order this free catalog, contact
Jensen Tools Inc., 7815 S. 461h St.,
Phoenix AZ 85044; (602) 968--6231,
FAX (800) 366-9682. Or circle Reader
Service No. 203.

mapping, logging, satellite tracking,
and contesting.

For a copy 01 the catalog contact
ZCo Corporation, P. O. Box 3720,
Nashua NH 03061; (603) 888-7200,
FAX (603) 888-8452. Or circle Reader
Service No. 206.

five to 100 words per minute, and lhe
dot/dash ratio from 21 % to 45%. Meg..
sages may be temporarily stored in any
one 01 10 200-character buffers, or
may be permanently stored on disk. A
REPEAT function will repeat cas or bea­
con messages indefini tely. Contesters
will enjoy the automatic serial number
that can be incremented or decrement­
ed and inserted into a message. A CW
scerone may be turned off or on as
needed. The interlace kit is easy to
bu ild even lor novices. and it usually
requires about one hour to complete.

The program and interlace kit is $50;
the program alone is $25. For more
mtcrmancn contact Electrosoft, P.O.
Box 1462, Loveland CO 80539. Or cir­
cle Reader Service No. 205.

I
i

I

Binary file transfers can be initiated
at either the source or the receiving
station. An inteqrated setup lacility lets
you customize the program to your
needs. Put in "Quick-Connects" lor
point-and-shoot setecnon of Irequently
called staucos. An integrated text edi­
tor allows you to edit text cut lrom any
screen, or while editing a file.

This program is available lor $60 (CA
residents add 6.25%) from InterFlex
Systems DesignCorporalion, P.O. Box
64f8, Laguna Niguel CA 92607-6418;
(714) 496-6639. Or circle Reader see­
vice No. 207.

JENSEN TOOLS INC.

The new 1991 Master Catalog Irom
Jensen Tools is a complete source of
tools, 1001 kits and test instruments for
service and repair 01 electr ical and
electronic devices. This 232-page cat­
alog features 11 pages 01 unique new
tools and accessories for bench and
lield service, including new ergonomic

INTERFLEX
Packet GOLD 1.2, a new software

terminal program for the PK-88 and
PK-232 controllers from InterFlex Sys­
tems, makes multiple connects easy. It
uses a "next session" queuing system
to take you 10 the next session with
incoming text. With its continuous
monitoring feature, you'll know what's
happening on the channel at all times.
Many functions prov ide additional sup­
port lor multiple connects, including
text search, cut/paste lacil ity and con­
nected station list.

ZCo Corporation
73 gets lots 01 requests lor Intcrma­

lion on Macintosh software lor hams.
ZCO Corporation is one source. Their
catalog etters 11 programs for ham ra­
dio operators, This select ion includes
programs lor theory and code training,

etectroson has introduced a CW
keyboard program and interface kit
lor IBM-compatible computers having
a serial port running on MS-DOS. The
program and kit provide a convenient
alternative to using a keyer il a corn­
purer is al ready in the ham shack.
CW operators will be pleasanlly sur­
prised how the quali ty of code and
ease 01 operation exceeds that of any
keyer.

The program was designed using as­
sembly language, resulting in an im­
pressive, snappy response to each
command. Operators will bree ze
through their lirst aso because a HELP

key displays all commands on the
screen instantly any time help is need ­
ed. The speed may be adjusted from

ELECTROSOFT

STARTEK
INTERNATIONAL INC.

HAMTRONICS, INC.
REP-200 Repeater

STATIC BUSTERS INC.
Static Busters Inc. has introduced their new Precipita­

tion/Corona static device: the AS.' , a static discharge
wick. The AS.' will provide a path for electrons or static
charge dissipation on towers and antennas of all types,
and will reduce significantly or eliminate corona noise and
precipitation static. During p-stetrc or corona charging con­
ditions the discharger can improve the noise level up to
20-30 dB or more, depending on the frequency.

The discharger (AS-l) is priced at $12.95 (plus $1 ship­
ping & handling). Contact steuc Buslers Inc., 3535 sneo­
erdsville Rd., Elizabethtown KY 42701; (502) 769-2244.
Or circle Reader Service No. 202 ,

PRODUCT OF THE MONTH

Compiled by Hope Currier

The rnrcroprocessor-contronec REP-200 Repealer is a successor to the
popular REP-100 Repealer. It provides autopatch, two types of reverse
autopatch, sj~ types of courtesy beep, and a DTMF decoder/controller with
over 50 functions. Until now, Ihe REP-200 was available only wired and
tested because 01 the complexity of building and testing the controller
module. Now Hamtronics has made il available in kit form, with the COR-S
controller module prewired, prog rammed, and tested, for only $1095.

All althe repeaters ere available lor the 2 meter, 22Q MH.c:, 440 MHz, and
902 MHz ham bands, (The 902 MHz version costs a lillie more.) For more
information, call or write for a free 4O-page catalog. and ask for the
" supplement for repealer kits." Contact Hamtronics, Inc., 65-F Moul Rd.,
Hilton NY 14468-9535; (716) 392-9430, FAX (716) 392-9420. Or Circle
Reader Service No. 201 .

The Model Ap-90 Amphfter-Presceler from Startex Inter­
national Inc. can extend the range of any frequency coun­
tercapable of measuring to 16 MHzor higher, to 1600 MHz
or 1.6 GHz, Two MMIC amplifier stages produce a superb
sensitiv ity threshold of typ ically 1-5 mV RMS. The AP-90
also provides a 10-segment LEO bar graph indicating the
relative strength of the input signal. There are two overlap­
ping ranges. 10 to 500 MHZ/divide-by-l0 and 300 to 1600
MHz/divide-by-100.

A special panel mount version, Model AP-90-H, is avail­
able as a custom plug-in accessory for the Hewlett-Pack­
ard 5245UM, 5246L and 5248UM counters. The AP-90-H
has two-stage ampl ification of the input signal (rendering
superb sensitivity over the entire operating range), a
ewncn-eeiecteore presceier. divide-by-l 0 or divide-by-l 00,
and an RF signal strength LEO bar graph.

The Model Ap·90 (including AC adaptor) is priced at
$160; the AP-90·H is $180, When purchased Irom the
factory or an authorized distr ibutor, the AP-90-H has a
one-year limited warran ty to the orig inal purchaser cover­
ing parts and labor ilthe unit should tau after proper usage.
Startek International also makes 1500 MHz hand-held fre·

quency counters, prices starting at $100. Contact Slartek International Inc., 398
NE38th SI" n. Lauderdale FL 33334; (305) 561-2211, (800) 638-8050, FAX(305)
561-9133. Or eucre Reader Service No. 204.
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Marc I. Leavey, MD., WA3AJR
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Baltimore MD21208
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Genrng InlO ATTY -1980 slyle
Where get • ITIllCh.ne1 TV to FSK
optoisolators
Old home-brew TVs ~ 4
More home-brew TUs
ASCII CQde
History 01 "AnY Loop": three more TUs
HAL ST-6; Twin Ci1l9s TU
RFI question: Flesher TR·128 mod: RTTY
Joumal
Book revew: Ferrell's Guide loRTTY Fr8qs,:
Rn y Tuning Ind: Jameco Kybd
IRLFSK,1000TU
Odds and ends: audio tape ATTY storage
creanve Rny gilt ideas

Com"*'Clal ATTY keqs.
Weather all(! press codes
Silent RnY I;MbI;o II

FSK-500 TU reviflw; Ioopschematic
Abrams program lor CoCo: Model 33 hookup
ASCII to Baudot general principles
Talking AnY program.llowcharts
Talking RllY program: 6800 source: USOS
-eocoremo-
Flewchans: spli t sereen for GIMIX 6800
- nc ccreme •
RllY receive lor MIT S 680b computer
RTTY art ccmest winners
Computer sampling of Rn y pulses
Asst. Any gill ideas

Number l' on your Feedb. ek u rd

Amateur Radio Teletype

Ma l l bo~es , SCAlS repeater: Kan,ronlcs
Intef1ace to VIC
AMTOA note; other odds and ends
VIC·20/AIR. l : CP.1: Hamtut. Amtorsoll
CoCo NEWRTYCW: Time ~/ Sincl air info:
VIC/C-64, baud mlo
ASCII 10 Murray converter: N EWRTYCW
rewew
Apri)'s mistake ; newcomers' questions
HamleSt thoughl ' : odds and ends
Communicalion coovennone: Nonhern Radio
parts
Types of ASCII? XR-2206 AFSK generator
Oploisolators. reed ,elays, MOV: x ayprc
RnY; Model 33
Healh HQ.3030 mter1ace
AnY st\o9PIng spree

U pd ate ' J am ec o Kybd: UAAT lor VI P
computer
RevIew ; MiCrolog ATR~, Pan 1
Review' MiCrolog ATR-6800, Pan 2
TTL 10polar conversion
Review. treq, coun'er: 60"", Loop to nL
PubliCtl'y; S/llh-pol Circuit
AnY VlIl SWTPC 6800 MP-C card
Book review: World Press Freq. ; Epson

. ' -eo
Updata MarCh '79 column: FSK 'is , SSB:
AMRAO repeater
Another S/lllt-pol CorCUIl: glass AnY biblio
RTTY SIgnal '0'5 SSTVSlgnal: deline " baudS"
Wahl soldering "ons

ATTY program development: odds and ends
Kanlronlc, "tntertace": overview of Any
eeeee
How 10 get publIshed: membrane keyboards
Sound Insulal ron; Apple Super-AATT: Lo.....-
. nocolumn·
OpIoosolalors . lUlling lorOids; Fllffell'S Gu<de
8OllO 'is. 6800 '0'5. 6502 arcnnectuee
• oocolumn .
Leners
CommerCIal equ.p on AnY: parlS sources
AMTOA COde
AnY st\o9PIng spree

May 83
Jun 83
Jul 83
_",,83
Sop 83

"" 83
N~83

0« 83

Feb 84
Mar 84
Apr 84

Sep 81

Jan 84

May 84

Jun 84
Jul 84
Aug 84

Feb 8 1
Mar 81

"""May S1
Jun 81
Jut 81
Aug 81

Sep 84
Oct 84

Jan 83
Feb 83

Jan 8 1

"""""'''nee "

Mar 83
Apr 83

Jan 82
Feb 82
Mar 82
Apr 82
May 82
Jun 82
Jul 82
Aug 82
Sep 82
Oct 82
Nov 82
Dec 82

sec 80

Mar 80

"""May 80
Jun 80
Jul 80
Aug 80

Jan eo,.., "

00' "
Nov 80
0« 80

FSK . AFSK circu,Is
Basoc AnY opefatl(M'lon the all
Oala Slorage I: Model 19-5T61'locH<up, TV
v>deo input

Data storage 11: paper tape and audIO lape
AnY a" and tapewr'lI"9
Aeee.V1ng ATTY via computer: IIowcharts
Aeee.v,ng ATTY VIa computer: 68OOprogram
BIas dIstortion
Teleprinter fT\llintenance
M(Id(ll 28 w"'ng: mods of july's program
Tlining atds: oscilloscope : Kenwood
A599fT599
Lookmg at tape: vaseu Fr·101 B Oil Any

Test equipment for Rny : USOS lor Mod91 28
Mat ri ~ encoded An y
UART: clock alld buffer gal es
LogICto read diode maeces
Mystery circuits: odds and ends
Transmlltmg Any Vlll computer : floWCharts
Transmil1illg RlTY via COmputer: 6800
program
Double space lor Mod9l1511 9; _ather freqs.
He.adecimal numbers: s,lent Any b'bhO:
'tatl(M'l wiring

AllY Lo o p Cumulative In de .

Topic,s)
ATTY glossary
Basle digilallransmission
Modulation lechniques
Model 15119 ATTY int9ffacing
. nocolumn·
. oocolumn-
Termonat 10M ceses

Jan 78
FItb 78
Mar 78

0« ,.

"",.
May 78
Jl,m 78
Jul 78
Aug 78
So,,,
oe ,.
Nov 78

Jan 79
Feb 79
Mar 79
Apr 79
May 79
Jun 79
Jul 79

- "l ,.
So,,.

RTTY Loop XIV:7
Over the 14 years this column has run. the

one single question I have received more 01·
l en , lime and lime again, is a version 01. " Did
you cover this before, and if so, when?" So,
from time to l ime, I have offered an inde x 01
past columns to help with tocating topics cov­
ered. Several of you have suggested that I
take the l ime 10 publish just thi s index, suitably
updated , to help all 01our readers. I herewith
humbly comply.

This is a complete index to " An y loop"
from the beginning, organized by month and
year. Now you know where to find the material
tnat you're looking for. Gelling copies of these
articles will be up to you. I used 10 provide
copies for a nominal fee, but the pressures of
my JOb and lamily have cut into the time re­
quired lor Ihat. II you need reprints, contact 73
Amareur Radio Today. WGE Center, Forest
Road. Hancock NH 03449. aocose a check
lor $3.00 lor the first copy 01 an article and
$ 1.50 lor each additional copy .

Next rnontn. we'uook at what some of you
have been sayingl As always, look 10IWard to
your comments, suggestions, and criticism.
J ust pen a line to me at the above address, or
e-mail it to me on CompuServe 8175036.2501,
or on Delphi via MAACWA3AJA. Any way you
send it, I look forward to reading your thoughts
about " ATT Y Loop" ! III

Mo,N r.
Jun 71
Jul 71
Aug 71
So,n
"" n-"0« n
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SPY ON THE EARTH

Two METER SPECIAL
MoIoroIo ....... 45-.8f fU:!. 132·15(1 IoIliZ, lDIlIlJrJ! em $10
eiIdl _ alI lXl1SS1) lIS ~ rJ 2FSc:wI Al;:l;:e$$l;r)' Grla4J $125eadI

G£t.c D: lJ3-15/i 101Hz. 040 wall rmer lJrj l)ply, $10-'\ ....,. 2F
Sc:wI Ao:ess:ne$. S125 each

Gtt-n:42·!IQ M~I, 5O walt.DpymUl'l!! Ontv ,S65 MCh, WIth acces·
5IT/ glOUll; SI 25 eech

GEc..t..., D:1.2.rJ H req.25ean, 138· 155i 14a·17~. S90 eecn

StaIldanI Hl.,Dl ponableo: 138-144 MHz: S99eech

cw.oa W1llTE fOI CI11lIlDITrno.
-'4S>.l!S CAS>< Ol<CERTIf'lEO f'UNOS 5><_0 BYIJI'S

C.W. WOLfE COMMUNICAnONS.INC.
1 1 3 Cen!r11 ~....

811in9s.1b11n1 59102

* FAX * FAX * FAX *
(406) 252-9617

*TELEPHONE * TELEPHONE *
(406) 252-9220

See onyour computer screenwhal6 us.
Russian, and Japanese environmental
satellites see. Leam data acquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project . We manufacture and sell all the
equipment you need.

In business since 1956.
For complete details dial our electronic
bulletin board anytime.

300-2400 modem,8 bits, 1stop,
no parity: (718) 740-3911 .

Voice 8 AM-1PM: (718)468-2720.

L......:V.::a.:.;n uard Labs, Hollis, NY

8"...••.._-­_._--,-

QUICK, EASY, & COMPACT
fl. lh carda ·NOVICE th ru EXTRA" Illeory.KI Y word.
underlinlld . Over 1000 Htlln usel For begln...r, OMI,
xnl & kids .

NOVICE tll.l ! Ord• • Tod. VI
Tl'CHO'<lCW'I 1 11'-'5
01""4"...... • 1_"
_ ANCED ' 15.M
[lORA tlA. A'
__ . _ S 2.10 VIS STUDY C ARDS

~ ... _ _ • :U G P .O . BOX 1 6 646
CWIl D05iCOO.O'<T$ HATTIESBU RG. MS 39402

CIRCU 42 ON READER Sl:RVICf: eloRO

CIRCLf 104 ON RUDfR SERVICE CARO

THIS UONT H"S GOOOI E FROt.! THE CAN

CIRCLE 254 ON RIEAOER SERVICE CARD

ICOU IC-4T1 H S939.
0... 9030 _ _ ..-' .. Prcft. e- FOII_

_~"""" ADS 1_"'II."S".. ..,..."""~

~.-
ROSS DoSTReUT..e ee-...v

11 S . 51_ $1-' _ . .. 13:t6J·T_ ( l'OlI) 8SHlIlIO
-.... Tue.-I''' s CIo_ ~ & S....

Rolofs. Parts and RepairSe rv ice
ReCOfldil ion ing Large orsmall::!1!~.
1 American Made Rotors

Repairs.S1S.00· ; VISA '
Rebtl i ld s-$35 .00 ·

All pari s in steee 10' Immediate (lel;~..ry.
Ne... un;ls lor sal". T,""'ns welcome.

Antenna Mounting Hardware
Side Mount- Vent Mount-Wall Mount

Roof Mount--Ghimney Mount
Alliance Rotors Model U·l l0

Grouoo Wire-A-B Swilch--Grouoo Rod
3 F~T"~VHS R~~r

SASEFO'e.t-'og
AnI...... Senrlce • 115 Otylnpla 51...-1

pmsbtM'gh. PA 15211
1412) 431 ·5111 or (412) 431·9330

AKhK.JM.KA3JDO

CIRCLE 2H Oft RUDER SERVICE CARD

CAT.S.

CAT.S.
7361 5 .R. 105 p.....o.o . ..., ott 43450

call H80JB 81(419)352""'" 10......S-

"U.3 0 R ON l Y-PARTS .. SHIPPING ADDITIONAL

Silent Solar Power

I
~

- I ' -

- , --
~
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PacComm Presents ...... more packet enjoyment

CIRCLE 152 ON READER SERVICE CARD
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I

The TINY-2 PLUS
The popular TINY·2 with:
- Up to 4 EPROMS, switch or software selectable

, - Up to 112 megabyte of battery backed RAM
- Improved Personal Message System
- Open Squelch DCD

I
- Hardware clock
. R5-232 Activity LEDS
- Firmware allows over-the-air ~ro~amming

I . ExistingTINY·2 and MICRO 0 R·2 are
, upgradeable.
i $229.95 complete (Upgrade $109.95)
i,,,, - , 2 3 ~ ~ ~ - ~,

0 00 00 00 o 00,
= 0

Tiny-2 0 0 0 0 o~ ~
Plus .. ~ ~. ~

_ PocComm

i,

-----"i _ .....---
- Shirt Pocket Size - Only 1.28 x 2.55 x 4.15 inches
- 10 hour built-in battery pack
- All metal case for strength and low noise
. Open Squelch DCD
- Personal Messa~e System, 32k RAM
- Belt clip, mountmg strap, radio and computer
cables, battery charger included.
Only $229.95

The HandiPacket
Heavy Duty Portable Packet Controller

PacComm Packet Radio Systems, Inc.,
3652 W. Cyp ress sr, Ta mpa, FL 33607

Orders: (800) 223·3511 [in FL (813) 874.2980)1
Technical: (813) 875-6417

Europe: Europdata Systems, Antwerp, Belgium
Latin America: PacComm LA. San Jose, Costa Rica
Australia: Blamac Ptv Ltd, Coomba, NSW
New Zealand: Ryel Electronics, Christchurch

___...... ... ;;;Ja an: Veda Musen, Osaka



lumpur, Malaysia.
SM'KCR is the QSl manager lor

l U 2BC , 7S8AAA, SM00IG/YN,
SM00lG/lU, HT3A, H71A, SMIIlMT
and SK0UX has a new address: PO
Bo~ 1441 , $- 18314 Taby, Swaden.

cren Grosse-lie. The ARRl's OX
Advisory Committee (DXAC) has voted
not to recommend that Grosse-He be­

come a separate OXCC country. The
vote was unanimous. The ARR l
Awards Committee makes the final de­
cision abou t OXCC country matters
and is expected to echo the no-vote.
The island, located in the st. taw-eoce
River near Quebec, was activated dur­
ing late July 1990 by a group of opera­
tors from Quebec. III

a SLRoutes
via EMCJA
viaKF7PG
via RW3AH
via 564SA
via KE40A
via DK3NP
via KB1BE
viaN5APW
via PA0PAN
via 9M2AX (see QSl Notas)
via 9M2AX (see QSl Notes)
via 9M2FH
via 9M2AX (see QSl notes)
viaKJ4GK
aox 274. Serekunda. Gambia
via OF4VS
(CT3) via Ol9XY
vial0WeX
viaCX4CR
direct only: Mark Foster

HHD32d AADCOM, CMA 525
APO NY, NY 09175 USA
After Dec. 1, QSl to his home call, NW4Y

via DJ9RY
via F61TD
via HB9Nl
viaK66GWX
Box 120, San Andres, Colombia
via IS0YUJ
via IK81Pl
vie K1EFI
viaLU60TS
viaON6BY
Kim, 60~ 17, Pyongyang, North Korea
P,0 . aox 431, 51- Maarten, Dutch West Indies
via K1MM
via PY5CC
via UZ6lWZ
viaUH8EA
via RA4CG,

acx 3, Rtishchevo 412010, U.S.S.R.
viaUQ1GWW
via RB5AA's Cal/book address
viaEA2JD
Has a new address (see QSl Noles)
60~ 1185, Douala, Cameroon
via F61XI
via F1lBl
same as RH3W/RA4CG
Box9080, Windhoek, Namibia
viaG110V
via VE1BTI (his previous call)
viaKA3DBN
viaGM4KlO
via KC4MJ
via YU2AKl
via WT8S 1990 Cal/book address
acx 3, Ascension Island
CWviaZl1AMO; SSBvia Zl1AAS

DJ9RY/CT3
FT5XA
HB01HB9Nl
HF0POl
HK0AZW
IS0YUJIIM0
IZ8SGV
K1EFINP9
L30
OR00ST
P7U (1)
PJ7RR
PJ8MM
P05C
R61
RH0E
RH3W/RA4CG

3C1EA
3D2JH
4KIIlAOS
4X6TI/5B4
5240U
6W1QB
7J1ADJ/JD1
9H1FBS
9H3 KE
9M2AX
9M6AX
9M8MKS
9M8XX
A41JV
C53GS
CN2B8
CS9M
CT3FF
CW0W
OA1MF

RQ9W
RY8B
S01A
SM0KCR
TJ1BD
TR8Jl
TV1L
UH1W/UA4CIC
V51P
V51SW
VE1MQ (NA-68)
VP2EBN
VPBCOJ
YJ8AB
YZ90S
ZD7VC
Z06PJ
Zl150A

aSlNotes

9M2A X , 9MBA X a n d 9M8X X .
JA5DQH was the QSl manager tor
these stations, but he is currently
active as HI8A and will be in the
Dominican Republic for one 10 two
years. Ross 9M2AX asks Ihat all QSls
for these stations be sent to him:
Ross E, Tanaka, Fl, Menara Impian,
TMN TAR 60000 Ampang, Kuata

from nearby countries where the erne­
teur radio bands are not protected.
John passes along his thanks to every­
one who has sent contributions with
their HS0E QSl requests. These dena­
t ions help to improve the station equip­
ment at HS0E.

• Intelligent CW 10
• Remote BaselTape

w/FrllQ. Programming
01 Kenwood, ICOM,
Yaesu HF Rigs

• TaillJeeps· OTMF
Oecoderwith Muting

• Auxil iary Outputs
• Detailed Application

Manual with
schematics (25 pages)
W&T .... $139.95

I I I
ATV Repeater oontrol
& video switcher

....$399.95

Thail and

Accord ing to John K9El who travels
to Tha iland several times each year, it
is not true that any visiting ham can
operatea RAST (Rad io Society ct t ner­
land) club station. If you are planning to
visit Thailand. John suggests that you
write to Somber HS1BV at his Cal/book
address well before the visit. Prior ar­
rangements must be made, and coer­
ating permission is not guaranteed. HF
operation in Thailand is on a temporary
basis, and is subject to change at any
time,

Other active stations in Tha iland in·
elude HSMC (was HS0SM) at the Sci­
ence Museum in Bangkok; HSflB,
RAST club station in Bangkok; HS0AIT
(was HS0A) located at a university
about an hour's drive from Bangkok.
QSling to the HS bureau is not reli·
able. QSls for Thai stations should be
sent to the published QSl manager or
as directed by the operator. Individual
operators of club stations can often
manage only the ir own asos, Connr­
mauo-s Of HS0AIT contacts is difficult
at this t ime.

John has attempted a lot of 80 and
40 meter activity from Thailand, but
he reports that the noise in Bangkok
is just unbelievable. Commercial
stations operate at will, and there is
signi ficant interference Irom nearby
TV, radio and military transmitters.
There is also significant interference

Number 19 on your Feedback card

Island, and Campbell Island.
Doug is looking for a sailing compan­

ion competent with CW who is willing to
share costs and help sail the boat. The
sailing companion need only partfcl­
pate in part of the trip. Contact Doug at
the following address: Doug Brabner,
1429 Williams Ave" North Vancouver,
BC V7l 4Gl , Canada (or on 14025,
18071,21025, 249000r 28025 kHz). All
inquiries will be answered.

Hams Around the World

• Aulopalch
• User Programmable CW 10.

Control & User Codes & Timeouts
• Intelligent em ID • Auxiliary Outputs. Easy
to Interface. Remote BasefTape· Reverse

Patch- Iallbeeps ·12 VDC Operation
• DTMF Decoder with Muting · Telemetry

• Control RX. Response Tones · Program­
mable COS Polarities. Detailed Application
Manual with schematics. 9O-Day Warranty

Wired & Tested w/manual .... $239,95

~I' Micro Computer Concepts
lJ " 7869 Rustic Wood Drive

. --:-.. : -~ Dayton OH 45424, i". '-, '

~, 513-233-9675

Ox

Wanted: Adventurer, Sailor, CW Op

In June of 1991, Doug VE7NH in­
tends to leave VE7 aboard his ac-root
sailboat lor an island·hopping journey
across the Pacific, stopping at some
of the more rare OX spots. If permis­
sion is obta ined, he'll operate from
each. His fist 01 OX stops includes
Palmyra Island, Kingman Reef, Hotu­
ma, Christmas Island, Mellish Reel,
Will is Island, Norfolk Island, «ermaoec

Bob Winn W5KNE
'if,QRZ DX
PO Box 832205
RiChardson TX 75083

In October we were very disappoint­
ed to learn tnet the DXpedition to South
Georgia and the South Sandwich Is­
lands had been postponed . Tony
WA4JQS, organizer of the DXpedition,
told me that the OXpedition had been
postponed, not cancelled. With the
Midd le East crisis causing an increase
in fuel prices, Tony explained, the ship­
ping company had to pUI a hold on
shipping traffic in the Antarctic area.
The fuel expense alone tor the Oxcen­
non charter had increased by more
than $40,000.

Equipment and supplies will be
stored untn the DXpedition becomes
reality. All expenditures have been
paid by the learn members them­
selves, and all donations are safe in a
bank account. Tony also noted that
other possibilit ies are being investi·
gated. The South Sandwich rsrencs
rema in on the inactive list, but there is
at least one station currently active
Irom South Georgia Island, Gordon
VP8CDJ has been act ive since late last
year, but he leans towards OX nets and
does not operate CW, Gordon's QSl
manager is GM4KlO.

S. Georgia and
the S. Sandwich Islands



The features you want/

A price
you
can
afford/

CIRCLE~ ON READER SERVICE CAItO

COMPUTER A UTOMATIOS
TECHXOLOGY, Ixc,

4631 N.W. 31st Avenue, Suite 142
Fort Lauderdale, FL33309

(305) 978-6171

· TwD~mWkv~re IITs Nd ~x

prograrrunable voice messages.
• Digital voice clock for lime

announcements.
• Real time clock scheduler automatically

controls any of the 64 remote COOIroi.
funct.ions.

• DTMF uy-pad test. muting and repeater
eccess,

• lint transceiver interface with serial
tuning.

• Two prm..."",ammable time-<lUU with
selectable courtesy tones.

• AUlopa1ch and phone line control sonwee
is included.

CAT-500 $329.00
Repeater Contoller

Board WlJ1Ell.lI'U I'R1

CIRCLE 3 ON RUDER SERVICE CARD

Packed with over 10.000 ~i1y proQJets lor testing,
repairing,and asserrb/ing electronic equipment. A lun
selection of lest instruments, power protection equip­
menl precision hand tools . 1001 kits, soldering sup.
plies, and much more. Products are shown in lui color
with detailed desaiptions and pricing. An products
come with a 1ClCl% salislaction guarantee. SAME·
DAV shipment program.

In a hurry to receive your catalog?

Cafl (800) 225-5370
In Massachusetts call (508) 682·2000

Contact East, Inc., Dept. R489
335 Willow St•• No. Andover, MA 01845

FREE CATALOG
TEST INSTRUMENTS &
HARD·TO·FIND TOOLS

ATV CONVERTERS • HF LINEAR AMPLIFIERS

YOU'LL KNOW
THEY'RE LEARNING

CIRCLE 241 ON RUDER SERIIICECARO

THEY'LL THINK THEY'RE
J T HAVING FUN

Carole Pen'y 's (Dayton 1981 Ham of The Year)
'"ln troduetoon To Amateur Radio" package &I1ow5
childrenof all atlllftteS to ecoeve success.
Ready·tMeach package contams: reecoe-s
Manual With 26 lesson plans, Code s-eetce
Oscillator tor Mor$e Code practICe. seececcee
audiocassette wtllCI'l fo/lOw$lessoo plans. $99.95

- FREE Video Tape Showm& Classroom Use

[J Airy motIVated teacher can leach the program.
[! Ham RadIO program 15

used asamot,vatlOrl3l
1001 to teach sk ills ,n

other subject areas. .. 'Writ
[! 24 hoo..w Hotline IS "'at.....If

ava ilable for help (IIld questlOOS. ""10 '

ft
(J H,gh motivatIOnal ectrvrnes.

homeworks. fund rlllS@f$, QU'ZZes, &
reproduclbles included.

M<2dia P.O. Bo~ 131 646

M nntor " ST"'NlStANO
~ OJ NY, 10313-0006CXl In,· 718·983-1416
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MFJ

O.d.. Ol..et 1.aoo-1H·Z&80
VISA-Me 0 1<: tOO E<\I'I Cnaro.

BROAOCASfTECHN!CAL SERVIC ES
" WaI'-'t 51.• Uats~. IAA oroso

CIRCLE U Ofrt RU.DER SEAVICt. CAAD

.i:'Of!-M,~L~.~:I.'!,I!.ft-~!t.'I;~/,~.!!:..
Il(3dy (0 L"K f lln Ua:a! P"", cr
F~ lm.uoU Toujitll ~oLcu}'Traps

Coal[ feed F1tlubk Un>' S~
3000 V InsuI Kialr.· Proof ~C\'er Conodc

ORV. $49.95 \ ORV. $ 5~ . 95
·U . J O sr e, ....' "'-' 0 .] 0 10.fr.Ioc,

f dv .'" t ' do _ Tcdl ......... Ii. "bo....,. AJopoot
.YrlSS r-,;lI-..., \ 0r0In KoC' U-,

f OfT<et. [of~_ ' I 'C;-800·926·7373
C1RCU u. Ofrt IlU DER HRVICE CAAD

FREE
SAMPLE
COPY!

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
Articles · Classifieds · Ads tor Pans & Servlcn

Also: Early TV, Ham Equip.. Books,
Tetegnllph, 40's & SO'. Radios & more_

FrPf! :zo.lI/fOtU lid ~lIC1J month. Don't miss OUt!
Free Sample. 6-Month Trial . $13.

t -vear: $24 ($36 by 1st ClasS). Foreign · Write.

A.R.C., P.O. BOI 802·E6, Carlisle, MA 01741

North Olmsted Amateur Radio
29462 Lorain Road

North Olmsted, OH 44070
216-777-9460

MIRAGE/KLM
Handi-Finder

T O R S I Daiwa
_,L Heath Company

ifGAP Diamond
_ A IiIII':IUYROIi1l';'

many other items
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Photo B. Teresa Ashley N6UZH and her mother, Jo KB6NMK, are overjoyed
moments after finishing "in the money" in a world class mobile hunt.

Photo A. Tom Wilson AJ6L can smile beceuse his hard work in setling up this
hidden steti(m paid off in a successful T·hunl al the 1990ARRL Soufhwest Division
convention.

•

.. --, \

track for about a mile and a half, then
up over a hill and down into a canyon
on a fire access roeo.

The only vehicle entrance to the rail­
road path was next to a bridge. with a
steep drop-off that made the turnoll
nearty impossible to see at night. Other
roads led up to the railroad tracks, but
they were closed with high construc­
tion fences.

Just 45 minutes after the start, a
set of headlights topped the hill, and
we were found, followed soon by the
rest of the teams. Cursesl The con­
struction workers had opened up the
fence in the intervening week since we
discovered the spot. Moral: Recheck
the area of your sne just before hunl
tim e.

Watch out for propagation chang­
es, About a year ago, WA6TQY hid a 2
meter flea-powered rig on a hillside in
Rancho Palos Verdes, carefully posi­
tioned to be shielded from the Dia­
mond Bar starting point. Just as ex­
pected, the initial signal was very
weak, and propagated by reflections
from the mountains to the north ot the
start point. Many hunters took off to­
ward the mountains, just as a bank of
low clouds began to come in from the
ocean.

As this marine layer blanketed the
start point, the few teams remaining
noticed a big change as they rotated
their beams and quads, In addition to
the weak signal from the mountains,
there was now also a much stronger
signal from the southwest. Those that
followed the southwest signal wenl
straight to Palos Verdes, where they
found the fox.

II took Ihe marine layer 10 propagate
the signal over the intervening hills in a
direct path , WA6TQY's skulduggery
was the victim of a change in the
weather, and the teams thaI spent a
lew extra minutes plotting their bear­
ings got a lucky break.

Hunts to Remember

Everyone has his own idea of what
constautes the ultimate hunting chal­
lenge. To some, it's long distance, Any
2 meter hunt over 200 miles, such as
the Los Angeles area hunts that have
ended in Ari:wna or Nevada, surely
must be world class.

To others, there has to be more than
one transmitter to hunt, RDF enthusi­
asts from the Phoenix area brag how
Iheycan bag tour.five, or more foxes in
a single evening.

A combtnanon of long distance and
multiple T's certainly could be world
class. Last September, AF60 and
N6MI scattered four transmi tters in
the Mojave Desert. The first was 56
air miles north of the start point.
Each successive fox was about 35 air
miles farther east. The shortest road
mileages between them were much
greater , Of course, and there were
plenty of signalrefleclions from the

Radio Direction Finding
Joe Moell PE KOOV
PO Bcx2508
Fullerton CA 92633

Murphy Lurks

Even if you are convinced that you
have found the perfect hiding place,
one which wiIi foi l the hunters and
" spread 'emout," you'll probably have
nagging doubts. What if they all get
exactly the same bearing, take the
same route, and arrive at the same
lime? What if conditions change and
they can't hear the signal at the start
point? What if someone put up a new
fence or gate and you can' t get back to
that great hiding spot you found last
weekend? Murphy loves foxhunting
because he can foul things up for
hunters and hiders alike.

Two years ago, WA60PS and I put
on an 8p.m. hunt that wassure tooe an
" all-nighter," even though we were on­
ly 11 miles from the start point, To get
to the spot, you had to find a dirt-and­
gravel path that went along a railroad

World Class Hiding
Transmitter hiding can provide as

many surprises as transmitter hunting.
Most of the time the surprises add to
the fun. Last month I presented con­
struction plans for the Fox Comman­
der, which remotely controls the audio
and onloll timing of your hidden trans­
mitter. The only things left to add on
that topic are a lew general precau­
tions to help avoid some not-so-pleas­
ant surprises.

Smart hidden transmitter operators
take no chances-they check out the
setup well ahead of time and take
back-up gear if they have any, There is
nothing worse than being out in the
boonies and discovering five minutes
belore the hunt is to start that the gear
won't work.

At least one day before the hunt, set
up your remote-contro lled hidden T
system in voor back yard and give it a
thorough run-through to discover any
incompafib ility between the various
pieces of gear. Does the third harmon­
ic of the 2 meter hidden T fall close to
the 70cm remote control frequency? If
so. your remote control range may be
very small. Check it.

What about interference from the
high-power hidden transmitter to sen­
sit ive CMOS circuitry in the tone box?
This problem can be particularly bad
on 10 and 6 meter hunts, but it could
happen on any band. The usual RFI
suppression techniques (chokes and
capacitors) will cure the problem, but
it's vital to find out well before hunt
time.

Is the supply current drain what you
expected? Check to see what happens
as your big tz-vcu battery discharges
down to less than 11 voue. Doesevery­
thing keep running, with just a reduc­
tion in RF output power, or does some
item of gear "lose its brains"?
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FEATURES:
• Multidigit Security

Codes
• Activity Timer
• Push-to-talk Timer
• Ring Counter
• User Programmable
• Autodial Telephone

Number

Manufacturer
& Dealer

Booth Information
Robert Starling, N4GVF

7021 Holly Hill Road
Charlo tte, NC 28227

(704) 568-7611

CKtCU J OO ON READI' R SEAl/ ICE CARD

• •
"~ J~~W ,~J~Je~~t !~"tJiilll

ARRL ROANOKE DIVISION CONVENTION

March 9 & 10, 1991
Charlotte Merchandise Mart Charlotte, North Carolina

• Over 170 Commercia l Exhibit Booths
• All Major manufacturers represented
• Special Dealer Swap Area available with

elec tricity
• Over 500 swap tables by preregistration only
• 104,00 square feet of space indoors
• Largest Hamfest in the Carolinas
• Convenient off-street parking for 3,500 cars

For more ticket or swapfest information, write to:

Char lotte Hamfest & Computerfa ir
PO Box 221136
Charlo tte, NC 28222-1136 g

~----=-
0 : ;

Swapfest & Preregistration
(704) 536-7373
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up lower, fed by hardline from a 500­
wan amplifier using a pair of 4CX250
tubes (PhotO Al . Power lor ltliS setup
came from a generator on the Side of
the embaflkmenl. Even with all this, it
took a beam or quad to hear the signal
allhe beginning ,

Eighteen cars, trucks, and vans
competed for cash prizes in this event .
Teams that did this hunt right nQV9r left
pavem&nt, but those tl'lat went to the
sanctuaries or reservation were in lor a
long, dusty afternoon of dirt-roading.
The super-s1rong Signals there made
Ihem think they were very close. even
though Tom was actually over two
miles across the lake by air, and over
20 miles byroad ,

Jerry Gastil K6DYD from San Diego
drove the winning vehicle, assisted by
N6WKT, N6WKS and WB6DTA . The
mother-daughter tearn of Teresa Ash­
ley N6UZH and Jo Ashley KB6NMK
from the Escoodido area hunt group
came in second (Photo B). Time was
the only factor in determining the
winner.

Planning is already under way 10
provide an unforgettable hunt ing chal­
tenge forthe 1992 ARRL National C0n­
vention at the Marriott Hotel near Los
Angeles Internat ional Airport. The
Fullerton Radio Club is in etwge of
T~unts for this convention, and wel­
comes your ideas. Send your thoughts
to me and t'n forward them. Also, I
would love to hear about your hiding
eopenencee . whether wond class or
not. I'll share the best ones in Ihis
coIumn. D1

QUORU\1 C()1\I\1UNICATIONS

Receive

Weather Satellite

Images and Charts

on your PC

with Quorum's

Totally Integrated

and Affordable

Weather Facsimile

System

CIACU 24 ON READER Sl:RYIeE CARD

surrounding mountains.
Only four of the 10 starting tearns

IOYnd all four transmitters. Winners
Deryl Crawford N6A IN and Tom
Ritchie N6fBH put 383 miles on the
odometer and took almost 16 hours 10
complete the hunt . The highest mile­
age among those who found all four
was over 660 miles! You will know you
have pol on a great hunt when the
hunters keep talking about it on the
local repeater for days .

The annual ARRL Southwest Div­
ision convention almost always in­
eludes a wort<! class transmitter hunt
to close the festivities on Sunday alter­
noon, usually with some valuable
prizes. The convention T-hunt commit­
tee has a tough job.The hunt must be a
challenge to e~perienced hunters, but
not intimidating to newcomers. It must
not appear to give unfair advantage to
locals , who have hunted freque ntly
near the convenlion see.

Tom Wilson AJ6L went to a 101 of
effort to pol on the T-hunl tor Ihe 1990
Southwest Division gathering in San
Diego last August. Tom hid at the
end of a fourofTlile-iong deed-end road
down a creek emptying into San Vi­
cente lake. The end poinl overlooIc·
ing the take was weU·shielded lrom
the s tart poinl , but it was line-of-sight
to the Silverwood and Mil Peora Wild­
lite Sanctuaries and a nearby Indian
reservation .

To make sure he splattered signat all
over those places, and to be audible at
the stan, Tom needed a " killer" setup .
He used a 2O-element yagi on a crank-

I \
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Dallas
In Dallas since 1960. We feature Ken­
wood, ICOM, Yaesu. AEA, But ternut,
Ronn, amateur publications, and a ful l
line of accessories. Facotry authorized
Kenwood Service Cen ter . ELEC­
TRONIC CENTER, INC., 2809 Roas
Ave., Oilla. TX 75201 . (214) 969­
1936. Circle Reader Service 74 lor
more inlormation.

PENNSYLVANIA
Trevose

Authorized factory sales and service.
KENWOOD,teOM, YAESU, fealuring
AMERITRON. B&W, MFJ , HYGAIN,
KLM . CU SHC RA FT, HUSTLER ,
KAN TRONICS. AEA, VIBROPLEX ,
HElL, CALLBOOK. ARRL Publica­
lions, and much more.HAMTRONICS,
INC., 4033 Brownsville Road, Tre­
vose PA 19047. (215)357-1400, FAX
(215) 355-8958. Sales Order 1·800·
426-2820. Circle Reader Service 379
for more intormation.

Columbus
Cen tra l Ohio's full-li ne authorized
dealer lor Kenwood,ICOM, Yaesu, AI·
inca, Info-Tech, Japan RadiO, AEA,
Cushcraft. Hustler, and Butternut. New
and used equipment on display and
operational in our 4000 sq . ft . store.
large SWl department. too. UNIVER·
SAL RADIO , 1280 Aldl Drive ,
Reynoldsburg (Columbus) OH
43068 , (614) 866-4267.

OHIO

TeXAS

TOROLA, ICOM, KENWOOD. YAE·
SU, AEA, SONY, BIRD, TEN·TEC, etc,
Full stock of radios and accessories.
Repair lab on premises. Open 7 days
M- F, H p.m.; Sat . & $lJn., 10-5 p.m.
We ship worldwide. BARRY ELEC­
TRONICS, 512 Broad.IY, New York
NY 10012. (212) 925-7000. fAX
(212)925-7001 .

NEW YORK
Jlmestown

Western New York 's fmest amateur ra­
dio dealer featuring teOM-Larsen­
AEA-Hamlronics-Astron. New and
used gear ,8 a.m. to 5:30p.m., Sat. and
Sun. by appointmenl , VHf COMMUNI­
CATIONS, 280 Tlfflny Ave . ,
Jamestown NY 14701. (716) 664­
6345. CirCle Reader Service number
129 10r more information ,

Manhattan
Manhattan's largest and only ham and
business Radio Store . Featuring 1.40-

KAN SAS

IDAHO

DEALERS: Your company name Ind message tin contlio up to 50 words for
IS little IS $420 yeat1y {pt"epaid), or$210 fOf'she monlh. (prepaid). No mention
Of mail-order business please. Directory text and payment must reach us 60
days in advance 01 ptlblication. For example, advertising for lhe April '91
Issue musl be In our hands by February tst. Mail to 73 AmateurRadlo Today ,
Box 278, Forest Road , Hancock NH 03449.

Numbet' 21 on your feedbKk card

DEALER DIRECTORY

Wellington
We have itl AEA. ASTRON. BUTTER­
NUT , CALLBOOK , COMET, DIA­
M O ND, HEATHKIT , HU STL E R,
KANTRON ICS , LASER COM PUT·
ERS, MfJ, RADIO SHACK, SMILEY
ANTENNAS, TEN·TEC. VALOR AN­
TENNAS & more. Small town seevce
WIth discount prices. OANDYS, 120 N.
Washinglon, Wellinglon KS 67152 .
(316) 326-6314. Circle Reader Ser­
vice 263 for more inform ation.

DELAWARE

Preston
Ross WB7BYZ has the largest stock 01
am ateur gear in the intermountain
West and the best prices. Over 9,000
ham related gear in stock . Call us tor
" all" your ham needs today. ROSS
DISTRIBUTING CO., 78 S. Sllle, Pre­
ston 10 83263. (208) 852-0830.

\

New Caslle
Fa ctory authorized dealerl vaesu.
ICOM, Ke nwood , Ten-T ec , AEA ,
Kan tronics. DRSI Mig ., Ameritron ,
cusncreu. HyGain . Hea th Amateur
Radio, Hail Sound. DELAWAREAMA­
TEUR SUPPLY , 71 Meadow Road ,
New CasUe DE 19720. (302) 328­
n28.



$99.00

your reliable lource for
a world of Cf(If.al clear

CIImmumcafion

• Commercial Two-Way
• MicroProcessors
• Amateur/Experimental
• SCanners/Monitors/ Pagers
• Satellite-Telemetry
• Plus custom applications

EXPEDiTED ORDER SERVICE!
FOR FREE CATALOG,

CAll OR WRITE:

, £ JAN CRYSTALS
P.O. Box 06017

Ft. Myers., Fl 33906

(813) 936·2391

TOLL FREE 1·800·526·9825
FAX ORDERS: 1-813·936·3750

PCSWL

PC SWL contain s the hardware, software, in­
structions and frequency l ists needed to allow
you to receive a vast variety of d igital broad­
casts trenemnted over sho rtwave radio with
any IBM PC or Compatible computer. The
product consists of :

Demodulator
Dfgllal Signal Proceulng Software
80 Page Tutorial Reference Manua'
World Press Frequency Ust
Tutorla' Audio Cauet1e with $amples

PC 8WL automatically decodes Morse code,
RadiO Teletype, FEe (forward Error Correcting
Code) , SElCAL (Selective calli ng transmis­
sions), and NAVTEX

CIRCLE 240 ON READER SlRVICE CARD

A Complete Digital
Reception System

CALL 913·381·5900

CIRCLt: ... ON HADER SERVICE CARD

Network QSL Cards
P.O. Box 13200, Aleu ndria, LA 11J15

FAX: (JIB) 445-9940

$end $3.00 for ourcurrent catalog and wholesale sheet.

Authorized deale r for Ieom, Kenwood , Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ , RF
Concepts, Hustler, Kantronics , Wilson, Diamond,
Ham-I0 , Larsen, Wm. M. Nye, B&W, ARRL. Ameritron,

Eps on, Fa rr Corne r, DTK

1057 East 2100 South, Salt Lake City, VI 84106
801·467·8873

Thought you couldn't afford rea lly good OSls? I hese cards
Will change your mind! High Quality RAISED PRINTED OSL
CARDS can be in your hands fOI only 4c: EACH! Buutllul
Glossy Ink on Ivory, Blue, Gray or Yellow 611b. Vellum Bristol.
We print in blue Ink in the format shown. It you don", want me
state OUlline. we can remove it, and enlarge the callsign to
balance out the card NO EXTRACHARGE tol ARRl , OCWA.
AMSAT IOg05 or i1dd,tlOflal wording It we have the room.
Order wllh confidence; these cards are the but value in Ham
Rad,o today' YOllr Siltislaction i5 guaranteed l OueslHlnl about
our Oilier cards or to discuss a custom OSla.. lIandled on
our Rag·Chew . ne 13181 44.3-1261. Ma5teltard Of VISAOlders

only cd TOll FRff 1-80o-;i2iii5ii6-iiiii2ii1iiOiii4ii;. ..;.;;;.;;;;;;;~~~~~~

CALL ~ e I 800·942·8873
~m ute nco For Your Best Price

INDIANA HAMFEST
•

$38/1000 ".." 00 ."'''"'

AMATEUR RADIO EQUIPMENT

Budget QSL Cards
CIRClE 1541 Oft REAOER SlRVIC( CAIlO

ASSOCIATED RADIO
8012 CONSER BOX 4327 FAX 913·648·3020

OVERLAND PARK, KANSAS 66204 BUY-SELL-TRADE
EVERY DAY All brands new and reconditioned.

AHAMFEST
WE'LL BUY

YOUR
EXTRA RIG
STATIONS·

ESTATES ETC.

SUNDAY, MARCH 10, 1991
Open at 8:00 A.M.

Located on the Indiana Slate Fairgrounds
Indianapolis, IN

• All Ind oors . Free Park in g · Paved l ot s . Ladi es Acllvi t ies ' scrums . Many Nal ionally
Adve et tsed Comme rcia l Dealers , Flea mark et

• Over 500 Tables

Talk· in on the In imitable " Mig hty (2.1 KW) 525" ·145.25 MHz

ENJOY A SHOW BY " QUALITY" DEALERS
~ Tabl4ol: SASE To: A,leen Scales KC9YA. 3142 Markel Place. BloomIngton. IN 4 740 1, 812-339-4446

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Waveform Presentation
Auto Calibration and Code Recognition
Continously Tunable R iter Frequencies
Variable Shift
Adju stable CW Filter Sensitivity
Farnsworth Code Compatibility
Unattended Capture and Printing

Software Systems Consulting
150 Avendia Cabrillo "C"
San Clemente, CA 92672

(714) 498-5784

CIRCLt: 244 ON READER SlAVICE CARD
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Number 23 on your Feedback card

BARTER 'N' BUY
Turn you. old ham and eompIlter gear into C83h 00'* . Sure. you can W8lt lof a

hamlesllo try and dump it. but you know you'l'gel a la. more realistic price if you have
il OUIwhere 100,000 aen... ham potential buyers can see it than the lew hundred local
hams who come by a Ilea market table. Check you, etuc. garage. cellar and closet
shelves and gat cash lor you. ham and compuler gaOl' berore it's 100old 10sell, You
know you' re not going 10use it again, so why leave illor your widow to throw out? That
stull isn't getting any younger!

The 73 Flea Markel. aene- 'n' Buy, costs you peanuts (almosl)-<:omes 10 35c B.

word lor individual (noncommercial) ads arid $100 II word 'Ofoommercial ads. Don't
plan on 1~ling a long story. Use aborevranooe. tram it in . BUI be honest. Thllfil are
plenty c- hams who love 10 fi~ things, so if it doesn 't work . say so.

Maka your list. count the words. including your call . address and phone numbef.
lnc'ude a ch9d< or your cred,t card numbElr and e.qllratlOl'l. II you're placing a
eommBlcial ad . inc\udB an add,toooal phone number. separate !rom your ad.

This is a monthly mag&Z1nlI . no!: a daily..-spepel'. so ligure a couple months
belore the action ;,tarts; then be prepared. II you get 100many calls, you priced It low
II you don't gat many calls, 100 high,

SOget busy. Blow the dust oil, check eve<yt....ng QUI. make sure ~ stiI work. nghl
and maybe you can hBIp make a ham neACQITWr ()( ret,red (lid ti~ IlappyWlth thaI
~ you 'ra not usir'l(' now,Or you m;ght gat busy Cln your computer and put KlgBthBf a
list 01 small gear/parts 10 send to ecse inleresled?

Svr 1 'fOOr ads and payment 10 the Barter ·n' Buy, OQnna DiRuSSQ, F()I'esl RQad,

Hancock NH 03449 and get ser lor rllephcme calls,

FREE Ham Gospel TfkI$. SASE, N3FTT.
5133 Grame<cy.Chtton HIs. PAI9018.

'N....

IQoI. BedIord PA 1SS22. (814)
BNB931

"'ZDEN SERVICE by former lactory ted'lfli.
c.-n. NiCild5 $3695 plus ah'PP'ng. Southem
Technologies Amateur Radio. 1l)C, 10115
SW 190 St #9, "" am, FL 33151. (3(5) 2J8-.
3321. BNS919

FIVE WATTSI Only none parIS' 3Of40 meter
Ifansmfller! AI parIS !rom Radoo Shacl<' eo­
~e plan5---$2 plus stamp! Bill lauterbach,
1109 North West ........ 1103. Jackson Mt
49202. BNB962

FORSALE T.,J68 moklary 400-wan HI" If..

"""". CompIBfe WIth T,..339 -...- II ...
and Matc1Imas1flf 52.5QOA $WRfw'alf''' 1
dummy load . SllOO.OO F.O.B. Canandaogua
NY. NE Utscl>e KA2TYT: (116) 394--9099:
(1 16) >>t---6329 FAX BNB918

PRINTED CIRCUIT BO"'RDS lor p,ojects in
13. Ham Radio, OST, ARRL Handbook LisT
SASE. FAR Circu its. 18N640 F>eld CT., Du~
dee1LB0118, BNB966

JOtN GROUP 05/81 Him e'pedition operal·
ing in Sov;"t Uk/a ine-help ....ith your Sov,et
license, lodging. equ,pment. Iravel. etc
KK4WW and UB5WE. Audio tape by UB5WE
all aboulSov",t hams. DX;ng, OSLing, equip.
"",nl . history, 'B!Iu1atoon . and much more .
Very info.mative. S991 10 UB5WE Victor

Go.QI<houSKy . PO eo. I . BlacKsbu'g VA
24063--0001 BNB945

AUTHORIZED AMIGA , CQMMODORE se­
va Cenler . Send SASE lor price list, Cdefl.
del' ElectlQlo. PO 80» 363. 8alcersl..-. PA
lSOO1. BNB971

SWL SYSTEM Ken....ood R·IOOO receiver,
Heal h HD-1418 audio fi lter & HOp·1 396
phones. SWL ant m,nl $400. Bill N6JPH
Y_ FT·301 HI" Ifarl$OllMlf , AT. PS. Exi
ceee . S650. R,chl.d K06X, (4 15) 454­
4618 BNB9n

WANTED' Pr.. l980 moc,ocompulers and
pubhcations for m......m KK4WW. Da...
larsen, 8Iactabolf!lGn;o,ip. POeo, I . Blackso
burg VA2406J (7'03) 163-3311 , BNB958

WANTED: Your help dOnllt'ng IBM-PC done.
Tac1lnlCal and callbool<s tor IARN emergency
radio servi<;~ in USSR I will personally del ......
equipment to UBSWE . De vid Larsen
KK4WW. (103)183-3311, BNB951

WANTED: OnBCO(ly0l1J'leJayoiORP. byA
Weiss $35 includ,ng UPS N4XOC. 89
R_OrMI.MIIntltaGA30068 BNB975

25."20 MHz MILITARY AVI ...TION FRE­
QUENCY DIRECTORIES for NORTH AMER·
IC"'--ovef 20,000 newly reselrched listings
HAP3. 80. 154. Fktn"ngton NJ 08822~75"

(201)806-7134 BNB%8

...NTIQUE RADIOS, Tubes. """"!I dla!jfaml.
& literatu.e. send 2 Slampe to VRS(ST). PO
80. 541 , Got/sto....n NH 03045 ro. large
list BNB976

HOME·BREW-PROJECTS LIST SASE
WB2EUF. eo, 108. Eut Hampton NY 11931,
BNB943

COOE RTTY Seold-R I: ;.. Oosl< VlC-20. C­
64, send SS Tllpe $6 e-are. eo, 3091 .
Nashua. NH 03061 BNB940

RD.6 eo.

=-""'"

BATTERY PA CK REBUILDING: SEND
YOUR PACK I 48HR SERVICE. lCOM: BP21
BP31BP22 $19.95. BP$/BP8/BP23IBP10
$2495. BP24 $28 95. BP1 $32.9!>. KENWD'
PB21 SI595. PB2IHIPB6 $21.9S, PB25126
$249!> YAESU FNB9 $19.95. FNBI(l{11
$23 9!>, FNBll $2195. FNB4J4AS3695. " I).

OO-IT INSERTS·' ICOM: BP2IBP3IBP22
$1695. BP23 S11,95, BPSiBP81BP24JBP1O
$21 ,95. BP1 S27 SO. KENWOOD PB21
$12,95, PB6 SI6 95. P621H $18 95. 1'624/
2SI26 SI9 95 TEMP(); $-$22.95 Y/.E.SU '
FNB4I4,\ $3295. FNB9 S16.95, FNBI(l{ll
S19.95. AZOEN $19.95, " NEW PACKS WI
CASE :" lCOM BP8S (BS CHG) S3495.
BP6AA (WL CHG) $39.95. YAESU' FNB2
$19,95. FNBn S3495. SANTEC: 14211200
$22.95. FREE CAT"'LOG. $3 .00 Shi~i"9"or·

dar PA+6%. VISA-MIC + $2. CUNARD,

COMMODORE 84 H..... PROGRAMS- 8
disk 50des 0\I&f 200 Ham p"q_ $16 95,
~ stamp get. un-usual so/Iware catalog 01
Ulili1lfls. GI"",S. "'dull and British Dilks.
Home-Spl,ln Sollware. eo. 1064-6B, ESlerO
FL33928 BNB911

INEXPENSIVE HAM RADIO EQUIP..ENT.
Ssod postage stamp tor list. Jim B.IIdy_
WA4DSO. 3037 Audrey o. Gastonia NC
28OS4 BNB890

W"'NTED: BUY" SELL All types or Electron
Tubes, Call toll free 1 ~8oo) 421_9397 or I
(612) 429--9391, C & N Electronics, Harold
Bramsledl, 8104 ElXllaKa Road. Hugo MN
55038 BNB900

" HAMLOG" COMPUTER PROGRAM Full
leatures. 18 modules. AUIO· logs, 1-band
WAs/OXCC, Apple. laM, CP/M. KAVPRO.
TANDY. CR8 $24,95, 7J.KA1AWH. PB 201S,
PeabodyMAOI960. BNBns

ELECTRON TUBES: AI types & SIZBS Tr_
mill'ng. ,...;.a''''''9. mocrowave, . . large In­

ventory • 58"'" 4ay IhoiK* 9· A.sll about our
J.500Z spec.al , Oaily ElecIrona. PO eo,
5029. Compton CA 90224 (800) 348_
6667 BNB913

WANTED : Ham I'quipmenl and oth.r pr0p­

erly . The Rlldoo Ctub 01 Junior High SchOOl
22 NYC, 1l)C.• is • nonprolit orgMilalion,
granted SOl(C)(3) Slatus by the iRS. eecepo­
raled wilh Ihe goal or using the theme or ham
radKl to turl I'>Br Ind enr.ence the education or
young peopla nlloonwide Your property eo­
naloon or finlnclal MJpport would bll greally
awrecialed and acKnowledged ....1IhI.-opl

tor your 1all dBd'Uct,bI& oonIribuhon As 1991
begins, pINM l0oi< 0\IIl'f tever unwanted

"""~youmay and cal ... W....
r:-:" uP or ..... shiWOlg· You'" ree.ivB
ttM! tax O&ductoon. but mosI mponanl. the
pm.ile;e 01 K"""""'ll tIWt your gIlT .-.aIty made
a d,lferllf'lOt on the BduCatoon and upbnngong
01 a child wma us at The RC 01JHS 22 NYC.
1l)C.. PO eo. '062. N_ York NY 10002
Round the dock HOTLINES: VOICE (516)
674_4072. FAX IS18)61.......9600, BNB762

LAMBDA A"ATEUR RADIO CLUB lnlem.
\lon8I amaleur f8d;o club lor gay and Iesboan
hamS an- SI<8da, I11OIlIhI,- ""••ner. and
annual !Ial,..,,,ng II Dayton. (215) 978­
LARC. PO Bo. 24810. Ph iladelph,a PA
19130 BNB812

UROAY" SUND...Y ROSS DISTRIBUTING
COMPANY. 78 SOUTH STATE. PRESTON
1083263(208) 852-0830. BNB'm

HAM RADIOREPAIR II maKes. mo<leI5 Ex·
PB'09l o;ed. relIabIt 1ftrVlCe, Robert HII EIee·
t.on;Cs. Bo. 280363. san F.anC'K O C'"
941:zs.0363.1408)729-8200 BNB151

ROSS' SSSS USED Janu..., (ONLY) SPE·
CIALS: KENWOOO TS-33OS $819 90. T8­
sees $1150 00. TV--506 S20990. UC~
$89 90. TH--45A $219.90. 8C-IQ S3S90. SM­
220.~ $<lJ9 90; K:OMlC-R1O $495.9O.lC­
R1IA.EX·251,FL·32A.30.70 $1'9'9 .90. IC·
411A S589 90. F!C-IO $35.00, AT.5QO AS IS
$24990. SP·20 $99.90: OAME UN--21OO &
BALUN $349 .90. MFJ 9898 $21990. 964
$21990: ATLAS 22Q.CS POWER SUPf't.Y
$129.90. LOOKING FOR SOMETHING NOT
LISTED?? CALL OR SEND S,'\,S,E" HAVE
OVER 190 USED ITEMS in stock MENTION
AD PRICES C AS H, FOB PRESTO N.
HOU RS TUESDAY-FRIDAY 9:00 TO 6;00,
900-2,00 P,M MONDAYS. CLOSED SAT·
URDAY & SUNDAY, ROSS DlsmlBUTING
COMPANY, 18 SOUTH ST"'TE, PRESTQN
1083263. (208) 852-0830 BNE16S4

subm,ttlld' 9 pages of 3-5OOZ tech inro, $11
pos tpaid,-Inro, SASE, BOB KOZLAREK
WA2SOO. 69 Memorial Place. ElmlNOOd Pan.
NJ 07&07, BNB581

ROSS' SUS NEW Jenuary (ONLY) SPE.
CIALS: JS C, RG-2135OOFT, $lSO.00: KEN­
WOOD TM·24IA $394.90, TR·6400 $34999.
T$.440S,WAT $1209 90. TM-631A $629 90,
T$.711 A $689.90. TS-!'l40SIWAT $205S,OO,
VFQ.1OOS $1 49.90, RM·16 $34.90, MB--4000
$11.00, TH·41AT $209.90: ICOM IC·228/\
S38990, IC ·229H $409,90 . IC·2400A
S683 .9O, 10·125 $110.90, 1C.2SAT $311 SO.
1C·751A SI449.90, 1C-32OOA $45999. Y/.E.·
SU st.tcccc $355900. FT~11E $329 90.
"""'10 S3999O. FV·IOIOM $22990. SCl
Sl.599. FT·1S7GXII SI01990: HEATHKIT
HW·2....HT $349.99. $8-1000 $61'l190. HW­
24-T S424 90:CUSHCRAF'T ARX-26 $41 90.
AR·270 S54 SO, AP--6 $169.90. "'141·11
~9O SEND SA.S.E. FOA USED lIST_
ALL L TO (lIMm::O TIME OFFER) lOOK­
ING FOR SOMET HING NOT LISTED??
CAlL OR WRITE Over 9039 hlm--r&lated
nem. in stock lor immed,all shipment. M.....
l,on ad Prices cash, F,O,B, PRESTON.
HOURS TUESDAY-FRIDAY 900 TO 6,00,
900-200 P M MONDAYS. CLOSED SAT·

WRITTEN EXAMS SUPEREASY. Mel11Ol1
ub rrom psychO!ogis'l"ogil""" cut Sludy­
bme~. No¥ice. Tech. Gen S7 NctI M
vanc:ed. Extra S12NCh. MonBybackguar.....
leBoBaht. 0ep! 13--7 1196C~.ua . P..-yFl
3290S BNB891

HAM RADIO REP... IRCENTER. quality won.·
manship. Solid Slale or tubfl, all maKes and
modIIls Also fflPaif HI" ampl,f..... A·Z EIec·
t.ClniC Rtopa ... 3638 East Indoan School Rd..
Phoen,. IoZ 85018 (602)958 )024 BNB264

S6·2201221 OWNERS: 20 deta,ied mods
whICh il)Clude t 60-6 meter operation, QSK,
. erlM nced p.s. SO% rebate for new mods

SUPERFAST MORSE CODE SUPEREASY.
Suoin'o\Inal cassoMIe SI O LEARN MOOSE
cooe IN I HOUR Amazong .... supereasy
leclWloquB SIO. BoIh $11 MonByback guar.
arM". 1"," caTalog: SASE. Batw. 0epl73-1.
1198C,t' us. Palmbay FL3290S BNBS31

QSL CARDS· Look good wrlh lop qual iTy
pr,nl,ng, Choosa standard deSigns or lully
CU1l1omizlld cards . BoIT.r cards "",an more
' el urns TO you Fro" brochure. samples
Slampa awrecoalAd ChM.... Q St.$. 0epI A.
3TOComme<Cial . Empona KS66801 . or FAX
request 10 (316) 342--4105 BNB434

PERSONAL CO MPUTER INTERFACING
Pr.,;tu instrument aulornatoon. "etOOOikong
_ conlrOllecr.~. includ"'Q fftlCl()CQl,.
IroIIers , A 3--day, r.ands-on wor~shop al the

V"g,.... Tech campus. WUh,ngton, D,C"
and Charlotte NC S595. Blachburq VA .
March 21 -22-23: W""h'nglon, D C ,June 6­
1-8: Cha.toUe NC, Jul1 18~19-20: arid
BlacKsburg VA. ~.ugusl 22-23-24, Or, Roy

Jones (103) 231-5242123 1-6418 BNB265

AMATEUR RADIO CLASSIFIED IntroduclOo
ry Ott..-! Oualoty equ..,...,..." buyIseIlr'Irade
publocahon Ads rBCelV8d DelQrB Feb. 28 lisl·
ell 10. 2 cents/Word (25 I;1nlslWOrd aite.·
....ards), Firsl iss........ith you. Ad &ent rree'
T....i<;" monthly. last ad clfculallon , Less ex·
pensive. eas>er to .ead than othe.s , $l 21yr,
SUbscription , Amaleur Rad,oClass ihed. POB
245-S, JonesbofoGA 30231. BNS263

CHASSIS, CABINET KITS SASE. K3IWIC.
SI20 Harmo ny Grove Rd " Dover PA
17315 BNB259

SILVER REED EXp ·"OO DAISY WHEEL
PRINTER, I.artor '-:I. cut _ hNd, $210
Seokosha SL-vOAI. 2"-1Wl pnntef. $210. low
houra. e ......., ongonaI e&nons, booI<.s, ca­
bl••. l 20 1) S83- 2360 o r (7 18) 361 -

""" .."'"
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1 M~ • 1 Oram. $9.95 ...
30 SKOfld. P.r ORAM

•.r

AMATEUR TELEVISION
SMILE! YOU'RE ON TV

® Only
$329

Designed and
built in the USA
Value -+- Quality
from over 25years
in ATV.. .w60AG

With our all in one box TC70-1 7Qcm ATV Trans­
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com­
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna,coax, 13.8 Vdc
and TV set and you are on the air...it's that easy !

TC70-1 has >1 watt p.e.p. with one xtal on 439.25. 434.0
or 426.25 MHz, runs on 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2S. Transmitters sold
only to licensed amateurs, for legal purposes, ver ified inthe
latest Ca llbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
includ ing downconverters , transce ivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(616) 447-4565 m-18am-5;30pm pst. V isa, MC, COD

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

PRICE
$149.95

The Radiokit OVR·50 Digital Voice Recorder
Siale 01 the art surface mount technology provides unequaled prlcel
performance benefits In a unilihat measures only 2'11 • • 3%Inches.

Numerou s Amateur/Commerci al/Educat ional Application s:
• Repeal er 10 and Messagiflg • Simple x Repeal er • Voice Mailbox
• Con teSler/DXER Voice Messaging, Inlerlace wil h Popular ceoreer

logging Programs
• Mi ssed or Busted Cail Playback. Work s on ANY Audio Sign al
• Instant Replay of Emergency Or Tra!tic Messages, • Home Securi ty
• Talking Sign • Public Address S~slem_Emergency Announcements

Spec ifications:
• Up to 16 Variable Lenglh Messages
• 60 s eccece Recording/Playback A.aHable as Shipped, User

Expandable to. MiflUles
• Message Buffers Completel ~ Solt Sectored
• Random Access Playback
• seiectabre ceeuoccce loop On Record
• Manual orComputer Conlrolable
• 32KB PS Sampling Rale fo r Nal ural Soun diflg Aud' o
• Selectable InpUI Gain levels , O. 20, or 46, 2V PP Max
• Message Selecl ' Up 104 Lines Binary Code
• Signal to Noi se Ral;O 55 dB • Power Beqolremen ts 9·'5 VDC @5O ma Peak
• Dtstcrtton less Than 2% THO • Completely Wired and Tesled NOT a Kit ,

The DVR·60 Is provided with lull documentation . Four holes are proYld·
ed on the PC board fo r mounting conyenlence. All Input/output Unes
and component design ation s are c learl y sil k sc reened on the board.

OEM and Dealer Inquiries Welcome
Custom Design and Produc tion Facilities Available

RAOIOKIT . P.O. Box 973·C • Pelham, NH 03076
(603) 635·2235

CIRCLE 48 ON REAI>ER SERVICE CARl>

31 st ANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO & COMPUTER SHOW

ARRL SOUTHEASTERN DIVISION CONVENTION
FEBRUARY 2-3, 1991

DADE COUNTY YOUTH FAIR & EXPOSITION FAIRGROUNDS

·200+ EXHIBIT BOOTHS • 1,000 INDOOR SWAP TABLES • 300 CAMPSITES WITH HOOK-UPS
• FREE PARKING 15,000 VEHICLES. EXAMS FOR AMATEUR LICENSES. WOUFF HONG INITIATION

• SPECIAL CONVENTION PROGRAMS & ACTIVITIES FOR EVERYONE

------ - FRIDAY SPECIAL!!! ------­
EDUCATIONAL C.E.U. WORKSHOP

FOR PROFESSIONAL & VOLUNTEER INSTRUCTORS
CONDUCTED BY THE ARRL EDUCATIONAL ACTIVITIES DEPARTMENT

Registration, 55.00 Advance - 56.00 Door . Valid Both Days (Advance deadline Jan. 22)
Swap Tables: 520.00 each + Registrat ion · Power: 510.00 per User.

Campsites, 3 Days(Fri.• Sat., Sun.) 540.00 • 4 Days (Thurs., Fri. , Sat., Sun.) 555.00
Headquarters Hotel: Miami Airport Marriott - 565.00 Single, Double

Ca ll , (305) 649-5000 - Speak Only to Reservation Department
Must Ment io n "T ropical Hemc o ree" to Get Special Rate. Deadline Jan. 19, 1991.

A fter Dead line, Special Rates on Roo m A vailable Basis Only

WRITE TODAY
FOR DElAILED BROCHURE
& RESERVATION FORMS

Send to, Chairman, Evely n Gauzens, W4WYR
2780 N.W . 3rd Street, Miami, FL 33125

Tel., (305) 642-4139 • Fax, (305) 642- 1648
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READER SERVICE GIVE AWA Y
Just fill out the Reader Service card and send it in. You 'll receive free product information
from our advert isers, and one lucky reader will win a great prize from ICOM.

T H IS MONTH'S READER SERVICE PRIZE

ICOM IC-2SAT
ICOM's expertise in miniaturization has resulted in another remarkable handheld, the IC·2SAT.

• 5Watt Power Output
The IC·2SATdelivers alullSwattsotouiout power at 13.8VOC.

• Built-In NiCd Batteries
when theinternal batteries are exhausted just elipon oneot the optional battery packs and keep on operating!

• 48 Memory Channels
Each memory and call channel stores all in/ormation required for repeater operation,

• Quick Tuning Control
Frequencies ormemory channels can be easily selected withIhe bui lt-in keyboard or tuningcontrol knob.

I DTMF Code Memory
10 DTMFmemory channels store cote15 digits each.Excellent for autopatchingl

• Built-In Clock
The le-2SATisequipped witha za-hour system clock with timer function .

• External DC Power Jack
The 1C-2SAT can be connected toan exlernal6-16volt DC power supply directly.

Th e ICOM IC-2SAT includes a variety of other features like convenient scan function s , priority
watch , memory masking , memory t ransfer , tone squelch and so much more. Battery packs and a
battery case , chargers, headsets and a wide se lect ion of other options are also avai lable.

ADVERTISERS
Number 26 on your Feed back card

pageR.S .#

188 SGC, lnc. . . . . .. _ 79
85 Smrth Design _ 51

244 Software Systems . _ 69
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115 TheRFConnection . ... 60
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62 TNR , , 20
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QSL 01 the Month To enter your OSL, mail it in an envelope to 73, WGE Center, Forest Road. Hancock, NH 03449. Attn:
OSL01the Month. Winners receive acos-veer SUbscriptIOn (or extensiOn) to 73. Entries not in envelopescannot be accepted.
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ARRL Bashing?

Did you ever try to talk with a drug
add ict? If you have any tnenos who
are alcoholics, you know that they
protect themselves Irom reality by
denial until the situation is beyond
being ndiculcus . This is the way
drugs work, including cigarettes, c0­

cai ne, crack, gambling, and so on.
Denial.

My recent prescription lor saving
amateur rad io via getting the ARRL
to do what needs to be done has
resulted in a few ARRL-holics accus­
ing me 01bashing the League. Let's
put this into perspective.

I'm net " against" tne ARRL, any
more than a doctor is against a per­
son when that doctor diagnoses a
case of cancer and recommends an
operation . Diagnosis isn't criticism.
As a doctor 01 entrepreneurial sci­
ence, I'm in a unique position to di­
agOOS8 the situation and prescribe
what needs to be changed lor the
health 01 the League.

So cut out the " bashing" baloney.
notice that you' re inlo denial, and
let's start curing lhe patient instead

of attacking the meso
senger.

III

schools, complete with ham, c0m­

puter, science lair and other such
clubs, Jthink we can get at least 10%
01 the kids sold on hamming. I'll let
you know how we dowith this.

It 'll take several years lor the pro­
ject to produce a work terce large
enough to attract new high tech busi·
nesses to New Hampshire. In the tn­
terim I have a sneaky plan lor a ra­
dio/computer project wh ich could
get the stale back on even keel with­
in a year or lwo.

If they do get my education proj­
ect going, New Hampshire is going
to be needing a tecnmcer university.
I'd l ike to have RPI help develop
this since I'm involved w il h the
SChool. I talked with Ihe president
recently and he's game. This could
be a perfect opportunity 10 start a
new no luition engineering universi­
ty . Let's see , il we can start l ilth
graders now they 'll be enterillQ cot­
lege in 1999. Thiscould prcwide New
Hamp sh ire w it h technic ians by

1999, engineers in 2002
and scientists in

2004 .

M

L
7
E

B

result is that Data General, DEC,
Prime and Wang are on the skids,
with no real hope lor long term sur­
vival. Alas, these huge employers
are pass ing along their inability to
cope w ith progress to the nearby
communities.

I remember trying to convince the
president 01Centronics, in Hudson ,
New Hampshire , then the largest
manulactu rer ol printers, that micros
called for a whole new generalion of
printers. He scotted. Now his plant is
making pa ncake tu rners and the
Japanese are making our printers.

Will we be able to convince the
governor that a technically educated
work force is the best answer lor the
future 01New Hampsh ire? We're go­
ing to try.

The lallout lor amateur radio will
be , I estimate, at least 2,000 new
amateurs a year , just from New
Hampshire alone. We have about
20 ,000 youngsters in each grade, so
if we can get this course mtc the

Continued from page 4
tees to retrieve a dropped anten­
na ... then runn ing out 01water on a
desert island.

Then t he re was t he morning I
worked W7I MW/C7 in Tiensin, Chi­
na, who was coming in 5 1 running
10 watts AM to a long wire on 20m.
Wow! Or lhe night I worked all states
on 75m . Or the weekend I worked
100 countries on 20m SS8 . Or coer­
ating JYl from tile palace in a m.
man.

It was amateur radio that got me
into the Navy as an electronic techni­
cian and paved the way for me to
almost get killed a dozen limes in a
submarine . You sure learn about
yoursell when depth charges are
dropping all around and you're not at
all sure you 're going 10 get out of this
one.

Would an allair with a gorgeous
Tech (a YL , thank you) count as a
ham experience? That's one chap­
te r m my memoirs you won 't want to
miss! Heh. I wou ldn't trade a top ust­
ing on the Honor ROll lor that one.

So let's see what you can come up
with . Who knows, if I get enough in­
teresting stories I might be able to
publish 'em all in a book. How'd you
like to have your story in a book?

Yes , double-space it. We'll clean
up the grammer and speling. Please
don 't use those torn spiral-bound
notebook pages you usually send in,
okay?

High Tech Council

The New Hampsh ire High Tech
Council , which I joined several years
ago, is now interested in my project
to get all New Hampshire schools to
inc lude an eight year course, grades
5-12, on the fundamentals 01 elec­
tron ics, comm unications and com­
puters . I suggested this some time
ago, but it wasn't until the curren t
economic downturn in New Hamp­
shire that the timing seemed right.

The whole Boston and southern
New Hampshire area bet far too
heavily on minicomputers. It isn' t as
il I hadn' t warned 'em that micro­
computers would eventually clobber
min is ... and then ma infra mes .
Well, they 're doing it now and the

The New Orleans Amateur Radio Association.
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Part II, CWoPart I conSiSts of muhiple
choice Questions on theory. practice of
radio communications, and tl'le local
regulations coverIng the hobby. Part II
tests the ability of the candidate 10 re­
ceive and send messages in Morse
code at tz wpm.

Presently , there is onfy one class of
license available. However, plans are
underway to amend the regulation to
provide for Class B (VHF onlyl. This
requires passing Part I of the exam
only . Another change that may come
soon is the lowering of me minimum
age requirement from 18 to 16. The
examinations are conducted twice a
year in June and December by the
Department of Telecommunications.
Amateur radio licenses are valid lor
a year, and the tee is M$20,OO per
year for fixed/mobile/portable opera­
tions.

Malaysia does not have any reopro­
cal licensing agreement wilh any other
country at the moment. Hams who
intend to operate wh ile visi ting the
country need to submit an application
form at least two months ahead of the
arrival date, 10 allow time for pr0cess­

ing. The issuance 01 a lemporary
license wi. be at the diSCtetion of the
licensing authority.

If you intend to operate lrom 9M2,
wr ite 10 MARTS, P.O. Box 10777,
50724 Kuala Lumpur, Malaysia for as-­
sistance. For 9M8 and 9M6, wr ita:
9M8FH, Feslus Havelock, P.O. Box
203 , 93702 Ku ch ing Sarawak ,
Malaysia.and 9M6HF(myselt, address
above).

The main problem hams face in
Mal aysia is the high cus toms duty
levied on amateur radio equipment.
MARTS is constantly working to have
this reduced or removed for the sake of
the amateur radio community. Import­
ing an HF rig is cosily. almost double
the purchase price of the equ ipment_
This is why there are nol many licensed
hams active on the HF bands.

MALAYSIA

Harris Abdullah 9M6HF
P,O. Box 13329
88837 Kota Kinabalu
Sabah Malaysia

Greetings from Malaysia. a mateur
radio is alive and growing in Malaysia.
Malaysian Amateur Radio Transmit­
ters Society (MARTS)has been doing a
tremendous job in promoting the h0b­
by through participation in social and
sports activities.

In 9MB-land, interest in amateu r
radio was generated when Special
Event Station 9MSSTA wenl on the air
in AuguSll989 for three days. TI'Ie first
amaleur satellite communieation from
Eastern Malaysia was made through
this station. And this year, 9M8 hosted
the Annual SEANET Convenloon held
in Kuching lJom November 10-12.

Sabah, 9M6, has 29 licensed hams,
but only eight can be heard on II'Ie HF
bands on a regular basis. 2 meters is
also active, and a repeater, 9M6RGK.
has been installed at an altitude ot
9,000 feet on Mount Kinabalu. At this
height, the repeater's coverage ex­
tends as tar as the northern part of
V85-land, Brunei. The repeater was
home-brewed by 9M6MA. It is easily
accessed from Kota Kinabalu. about
40 miles away. The Sabah Amaleur
Radio Society represents the interest
olthe local ham populat ion in 9M6.

There are many SWls in Malaysia.
Most have been able 10 paSS Ihe RAE
Part I Examination (Theory and Regu­
lations) but the main stumbling block is

Photo B. FatherMarshall Moran (in the middle), world famous as 9N1MM, receives
fO Novice study guides from nAAA for his students in Nepal, where he hes been
promoting amateur radio for 3S years . Farher Moran was in Tokyo last Sep/ember
at the invitation of the Japan UNICEF Ham Club. Also prssent (left to right) are
Andy Cfark 7JlAAD, n ARA President Frank Striegl 7J 1AAL presenting Father
Moran with Tune in the Wort<!. and Brother Albert Heinrich 7J1ACI.

Send inquiries to: I.T.U., General
Secretariat. Sales SefVlC8. Place des
NatiOnS, CH-1211 Geneva 20, SWItzer-

.""

Romeo . we lt-known to fhe vrer­
namese. can obtain a passage to the
Islands on vert favorable terms. H,s
oew expedifion will take him {Of has
taken him/ and one vetnemese assis­
tanl to Spratly island for a week-long
operation.

Donations will be greatly appreciat­
ed for this ellOl1. They can be submit·
led to: Ed Kritsky NT2X, Box 300715,
Brooklyn NY 11230, USA. If the tOlal
amount needed, $5,000, cannot be
raised , all contribu t ions wilt be re­
turned to thei r donors.

Switzerland From a press release of
the Interna tional Telecommunication
Union (ITU). Taking advantage 01 new
technolog ies available in the field Of
information retrieval . the ITU is now
publishing thelntemational Frequency
List (IFL) on CD-ROM (compad disc­
read onl y memory). The computer
readable edition is an improved ver­
sion 01the eXIsting IFL on miCrofiChes_

From the fi rst edition of the " Berne
List" published in 1928, to ee latest
ed.tiOn of the IFL produced on paper,
the number of frequencies increased
from 1,700 to about 1,100,000, reere­
sentIng an increase in the number of
pages from 24 10 over 6.000' This led
the Union to cease the publ icaliOn 01
the list on paper and to adopt mi.
crofiches as trom 1985. The CD-ROM
list is yet enotner step to make this
publicat ion more flexible and uselul
than ever.

The CD is used with the CD·Answer
information retr ieval sottware deliv­
ered on the accompanying dtekette.
You can access intormation by fre­
quency, country code of station lcca­
uoo. notifying administration, class of
station, station name, geographical
coordi nates. or geograph ical area
and region code. It also enables users
to process any extracted subset 01
the database in loc al application
systems.

Notes from FN42
HAPPy NEW YEARt As f am Sitting

in IhIt Dungeon (my shack) I reflect on
the past yesr andall the fun things tha I
I have done. plus all the wonderful
things thaI hams around the world
have been doing or areplanning to do. I
cerTainly wish /hat I could alieno' many
of the con ferences, meetings, or iusl
generally good limes thai are happen­
ing, but alas, I cannol. I sometimes
wonder how Wayne does it, but he is a
na/ural go-getter and no moss grows
under his feet.

I am veryhappy /0 report thaI Wayne
has b66Il recruiting Hambassadors lor
the oofumn. HB" is Abdullah 9M6HF is
the lalest, and you will see his first in.
s/allmen/ in /his month's column.
Thank )'OO. Wayne. from a/l of us.

What W1Hthe newyear bring?1 hop6

if brings complete world peace, better
unQer5fant:1ing between countries and
individuals. and prosperity for all. I do
know tha I /he sfaff at 73 Magazine wiN

be striving to continue the excei/enctt
that 73 is known for, and that this
column will /)ring you aNthe news from
around the world.- Amie NIBAC

-

Roundup

Spratly DXpedition. /Th is press
release ended up in my oox from an
unknown source} The recent Spratly
DXped ition was a major success ,
despite vancus problems . Romeo
Stepanenkc 3W3RR and a team of So­
viet operators contacted over 43,000
stat ions worldwide in April-May of
1990. Many people and organizations
baM&d logether to donate funds lor
Ihat trip and made it possible , Howev·
ee, there afe still many amateurs who
would like a shot at Spratly for a oew
one, phone Of CWo

Am ie Johnson N1BAC
103 0k1 Homestead Hwy.
N. SwslUlIy. NH 03431

Photo A. Famous Taiwanese ham BV2AiB. Tim Chrm (in the middle), visited the
Tokyo International Amateur Radio Associat ion (TIARA) booth at the annual
Harumi Ham Fa" last August. With Tim. le ft 10 right. are nARA TechniCal Advisor
Ed Coan 7J l AAE: member VU2ST. Ali; President Frank Striegl 7J 1AAL; and
member Motoi Kawarsu JK1PNY.

74 73 Amateu( Radio Today · January, 1991



eALINCO
HUSTLER

FL10!1DO Fl6!tOO

•Add 52 stuPP'flQ
and handling

Shop M an -sat 9 AM-6PM
(408) 998·5900 " Closed Sunday

,-
of II...",.," II........ F'.........y
...n......... ...n............ "- -f>2IolH, ro ~ 1.8-30 IolH, ~1.W

sT IolH, ~~ l.8-30MH, ~.7'5 -

6JIolH, ro~ .- $SS.QlI·

~.~ ~~ .- I3I.SG-

FL6!1500

QUEMENT ELECTRONICS
tf f)IICOM !
YAESU

• NYE VIKING a AMECO
• BENCHER • CENTURIAN •

AUabove 10 match
500hm tlO nSl'/l lners
and antennas

_.
'"~- lW....) F.....-.:y

Fl '01 ' 500 ,~ :lO IolH,

Fl'O/,OO ' 00 .....H'

Fl tl" 500 ,~ 55 ",H,

H e-,OO '00 ~.~

1000 S, Bascom s San Jose, CA 95128

All OJR PRODUCTS MADE IN USA

~ BARKER a WILLIAMSON
~ Quality CommunicatiOn Products Since 1932

At VOlX Distributors, write or Con
10 Canol Street. Brislol PA 19COl
(215) 788-5581

CNICU 132 OH RUOfrl' SlRVJCt: CARe
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C1ftCL£ 53 OH rtLlD£rI' SlflVlCE CARe

SOUTH BAY'S LARGEST AMATEUR DEPARTMENT
Serving The Area For 58 Years!

Ham Magazine s " Technic a l Books " Test Materia ls & Info

YAESU FT-747GX
. HF All Mode Mobile/Base

Call For NEW LOW PRICE!

LARSEN. MFJ .CUSHCRAFT. BUTTERNUT ·PALOMAR
KANTRONICS - GORDEN WEST - AMIDON -ALPHA DELTA
VAN GORDON - KLM -TELEXlHYGAIN - RF CONCEPTS

VIBROPLEX
AEA • ARRL

I eannot IDc8I/1 a company call1lcllIW Den­
IfOfI RadIo Corp .• and I r-' circu~ doagr_
or op8i a1"lg Il\8J\UIIIs for !tie 1Ifll . _ Den­
tron Jr. MoMor. S/InaI ~7. 1_ ~.-ry

COSl 1fIO'IlIved. RMy T.... Z1. IAAR. 3F F.rtl
&Ax* PI.. N.- LY"". Auclrtand 1207. N.­z_

C... anyone 'el me anylhing about a lIIn~h

PM-1 cable 5ys.t..... USIId tor lC.ambhnll? "'­
so. I'm looI<ing lor a COllyot a book cailed The
T/ln Mellfr PM Halldbool<. by Bob Heit. II has
been out 01 print fo. aoout 5 vears. I w ill paV
COllVing dla' lI" lor th is book. B,et Sinfl8'
N3 /HM. PO Box f015. EIISI S/rooc1stw'll PA
183JOt.

I am interested in SSTV. but 1'l8W1 no "'"
_ k ind oIllQlJipmenl l ..-i. ..nerelOgM ~.

or llO* muctllO spend . Arty help I cvukl gM
-.., be appr-eilIl"". I operate a T5--820 lor
HF {bareb:JlI. lind _ a 3 ala '''~ !fJbarl.
der. K...... Webslef' N IEPU. 1564 8 , _ Ad..
CI>es1lire C T 064 10.

being a branch 01 the Madrid office .
There is no average Canary ham.

The strongest Interest comes Irom
young adults between 20 and 40 years
old. There are older people too, but
they have more problems in passing
the tests .

Equipment normally costs around
500,000 etas ($5,000), including instal­
lat ion of a mulliband antenna. But at
any rate , you don 't need a rig 10 be a
ham. You can become a d ub member
and use the d ub caliSign . Membersh ip
dues in Las Palmas are $60 a year.

In Las Palmas there is a packet re­
peater and two 2-meter repeate rs.
There is a 2 meter repealer on both
Lenzarcte and Fuertaventura.

Our ham services are largely emer­
gency services, such as requests 'or
medicine. We are conslantly asked to
search 'or medicine in ali parts ol tha
world ; above all , this is a human itarian
service and not lim iled to our country's
borders. When someone asks you to
gel medicine and you go 10 the trouble
to get it and send it, and !hen they tell
you thaI this has helped save a lile, this
makes you V8l)' happy. I think that it is
things like this thai a ham is proudest

of.
To become a ham one must pass a

series 01 tests that cover four areas:
operating the equipment, basic eiec­
«cmcs , pertinent Spanish law, and
Morse code. The club offers classes to
prospective hams. Alter passing these
tests the ham receives a callsign prefix
of " EC:' He stays at this level lor a
minimum 016 months While making 75
contacts (25 national and 50 lntema­
lional). Then he can test lot " EA," the
highest license category. If he wanls to
enter Ihe " EB"' d ass he has only 10

pass a written exam (no code). This
crass allows limil ed use 01 the VHF
bands.

Until next time, 73 Irom the Islas
Canarias. Ell

Needed Info on I.... br..ak~n CW Does ThII
B&W lube type bt9ak ~n device 11111 e_isl or
does anyone h..... anylhi"ll SImpler 10 use
wllh separate tran smine. and receIver? Bill
Pierce, 142 South K/lysIOll/l Ave" Sayre PA"...

I need the manu.15 (Inctudlng sch"mahcs)
tor Lafayette Signal Gene.ator TE·20, 1M,..
Mmr;Ilen AGSG. 463S SW FWY. Houston TX
77027. (713,622~161 .

I'm 1OoI<"'!I tor onlonnaIoon about~ or
servoce tor a Wilson WR-SOO _ rotalOl'.
Thank. you , Sam !.f B.anerI W,(SAPP. PO Box
'4 1. Pre5qulf ".,. MECU169

Wan''''': a Morse eode 1•• ,...... program lor
ThII Apple 111110 help boost • new Novice 1013
and 2Owpm. T. Francl5 . Rt 280_ 336. L__
/ltd TX 15452.

Your Bulletin Board

Wlf arlf happy to prov>de Ham Help listings
frlf8 on a space ava ilabllf basis. To make our
job easier and 10 ensU'/I thaI your lisrmg is
r:()rrtlt;l , please Iyptf or prinl your raqUlfs t
dearly, doutJIIIspacfJd. on /I fuIT (8"'-' - 1< f 1 -J
shHI at paper. Use uppM' lind Iow/I(~
IIIrt/Its 00'hIIre appropn4//1, Also, print num­
".,..~-/I f . b" /I_~. e.tfI bII .....
r.-Ja 1fIII1/IfI~l or ~ or _ 1flll 1>UIfIbIIt' 1.
You mIIy _ upINd . I$fIfIg ;15 E-mMl IQ
S)S(\? IQ _ 73 BBS, (603) 52S--4438, 8 daI.
bwrs. 0 patity. f stop ~. t1Iar>I< you kx )OU"

coopIII'lJIion

Woodson Gannaway N5KVBlEA
Apar1ado 11
35450 Santa Maria oe Gu;a
(Las Palmas cie G.C,)
lsJ8s Canarias. Espana

Hello again from the Canary Islal'lds.
Iam V8l)' happy to provide a translatiOn
01 an article printed in a local news­
paper about the I'Iams in the province
01 Las Palmas (the islal'lds of Grand
Canary , t.amarete . a nd Pue rta ­
ventura). Allonso Hemancee. Presi ­
dent 01the Union de Rad ioalicianados
de Espana (URE). provides the narra­
tive lor Ihe reporter,

In the province of Las Palmas (the
islands 01 Grand Canary, Lanlarole
and Fuertavenlura) there are approx;'
mately 800 ham radio operators. 650 of
them on Gral'ld Canary. On Lanlarote
t nere are two local branches ( in
Teguise al'ld Arrecile), and another on
Fuerlavenlura. In all , there are 1.730
hams in the Canary Islands .

The URE was crea ted belore Ihe
Spanish Civil War, and then it disap­
ceerec.u began anew 27years tater. in
1963 , aetcre the movemen t, there
were only a lew licenses. but they were
easy to obtain. Ouile dlfferenl from the
SItuatiOn we saw later; although thanks
to our " dean," Jose cenero. people
kept up their inlerest, and began trans­
mitting again when it was allowed.

In 1980 things began 10 settle clown ,

and in t hose t imes , Las Palm as
province had about 80 hams , New
rules and tests were put lntc pract ice in
1983. In Las Palmas the URE chapler
was cha nged to the lorm it has today,
with its own jurisdiclion, instead 01

SPAIN

HAMHELP

I am looI<ing lor any inlOon KLM Ele<;t.on.
ic' Echo II. 144 MHzHanSC/livar, I wi ll COllY or
pay tor copy and pos1aga, Contact RICI< B0g­
dan /(AfUOX. 136 SamoHI AO'/I.• H ull !.fA
0200f5 or KA IUDX " NSIN MA.USANA

EImIIr ....,ed' I have an FT·707. and study
_ on 00fT1l)UIef. I have bool<s.. bl.lllaam
t-. by fIsI/Inoo'Ig and dOIng . Please responcI
Th8nIc you . JamIIs E. F_. PO Box 2394.
WMlJ CttyOR 97503. (SC3} 826-5 I 90.
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If you're planning a tflP through ' he
Boston area, look lor lhe ECAT group
on the 145,29 ( -600) repealer in N,
Andover. The KA1AFE ATV repealer is
located anne same site as the 2 meter
machine on top 01 Boston Hill north 01

the grealer Boston area The input is
on 434.00 MHz or9 11 ,25 MHz and lhe
cutput is on 421 .25 MHz (bolh vertical­
ly polarized). Act lvlly nights are on
Wednesdays and Sundays around 8
p.m. fi!J

Photo E. Jerry N f FFX demonstrales his backpack A TVstston in tront of 'he ECAT
txxnn (Ed KA IAFE behind booth),

Photo D Image Orthicon tubes anyone?? (The W1BHD hamshaclrJ

Photo B. The Wl8HDA TV museum'hams1lBck.

ty. The ECAT group (East Coast Ama·
leur Television, Inc.) had an impres·
siva booth which received Ihe trans­
missions lrom several backpack ATV
stations scattered about Ihe hamtest
grounds. Seen hoohng it were Jerry
N1FFX (see Photo E), Bob WA1WVJ.
Wl ELX. Lynn WINRE and at least one
or two ottlers, The ECAT group had
even arranged lor a tethered blimp
ATV eteuoo. but high winds and rain
pu1 an end 10 those plans.

"""""" 0
W4US/W4RE

""""wsase
"",",U
w,"OB
W>ANR
WolGFF
W4LRG
W1QVF
W1HDO
W2UTH
W8DMR

WleHO
WIIolUX
WOOOG
W21IolP

""DO
WOOf
WfiVSV
wsoov
W6WCO
WOA><W
W6VQV
W6MTJ
w6AOV
W6WGM

Backpack ATV
While at this year's Boxborough ,

Massachusetts, hamtest. I was Created
to quite a variety of portable ATV ecnvi-

Active ATV Llst-1951
(FfOm /"" A1Il9fICan Amat91J' T9-"'.I5OO
A$soI;Iarl/S ntWIIslenerJ

started broadcasting on June 9,1948,
WNAC-TV came up on June 21, 1948,
and by November 20, 1948, W1BHD­
TV was on me air! Mel wrote the FCC
about idenWy;ng his TV signals. He re­
ceived permission 10 add lhe " ·TV"
sullix 10 his call

Soon Mel had a following of several
local hams watching his lest patterns
and live demos, II you think iI's tough 10

Slif up ATV activity in the '90s, just
Ihlllk of the hard rood thaI Mel had 10

follow in fhe late '40s! Mel 's eventual
goal was 10 sur up a riolo' ATV acl lVrty.
To help ecmeve his goal . he Slaned up
lhe first ATV newsleller in 1951, called
the " AmerICan Amaleur TeleviSiOn As·
secures." In his first lew monthS he
had nearty 30 members (see the list).

After years 01 slirring up new ATV
actiVity, he was inst rumental in helping
Tony K1VTE gellhe Malden ATV reo
peeter up and running in the mid·'70s,
He also had one 01 the first 2 meter FM
repeaters operational in New England
(WR1AAA-lhe "Skunk Hollow" ma­
chine).

Mel is an acnve member 01 the ECAT
group (East Coast Amaleur TeleVIsiOn,
Inc.). Although he is blocked by a hili
from the current repeater site III N , An­

doVer, Massachuselts. he s',ll enfOYS
operallng Simplex ATV from Malden ,
Give him a can Ofl the 145.29 repeater
and help hIm start another ATV riot:!

Photo c. From Spark to Video . The
W1BHD 1948 VJmage TV camera can
be.seen in the background,

N",mbef 25 on your FeflIbac:k ca rd

Ham Television

t -J ...
r .J I!!lI

• "I'"
./..1 "'-

Pholo A. Mel Dunbrack WIBHD with
his omni·horizontat portable A TV an­
tenna,

ATV

From Spark Gap to Video

Mel started out in amateur rad iO With
a spark gap transm,tler he constructed
In 1917. His interest in ATV was firSI
sparked dunng the '205 when he saw
the ads lor the Jensen mechanical TV
system (anyone Sllt l have one 01

these?). He worked III the etectrcncs
field slartlll9 out at AMRAD and even,
lually working at James Millen Compa­
ny .11 you 've ever owned coeot Millen's
grid dip meters, Mel probably had a
hand in build ing and test ing it'

During 1946.lhree TV stations start­
ed up in Ihe Boston area, WBZ·TV

EM Brown WBBELK
<;f,13 Amateur Radio Tooay
Forf/SI Road
Hancock NH 03449

While visiting the Boston area. I de­
cided to drop by and visit Mel Ounbrack
W1BHD, also known as the "Grandfa­
ther 01 ATV," At 84'h years o! age, he
is slill active on ATV in the Malden,
Massachusetts. area . Mel buill his first
ATV station in 1948 and was one of the
lirs! ATVers on the air in the world .One
01 the l irst known ATV demonstratIOns
(non-mechanical) was an eight-mile
contact between W2USA at the New
Yoril Work!'S Fa" and W20KJI2 althe
New York Dally News Bu,l(lIng on Sep­
tember 27, 1940 (see OST, November

1940). This demo inspired Mel to con­
struct his own statrcn . In the '405,
th ings such as TV sets. and parucutany
TV cameras. were a une hard to come
by (at ANY price!). Mel set out 10 horne­
brew his very own TV camera and con­
verted a RCA oscilloscope to operate
as a TV receiver!

W1BHD-ATV Pioneer
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Ham Doings Around the World

Listmgs are frooo! charge 8Sspace permits. P lease send uS your SpecialEven! two monrlls
in advance of tile issuf1 you wanl it to appear in. For example, if you wanl it to appear in tile
Marc" issue, WEI should receive It by December 31 . Please pfovide it clear, conoee
summary of the " asemial de/ails about your Special Event. If your anrlOlJrlCefOOnl arrives
here too late to be included in the magazine. it will ooentered in tht> IHAMFESTS sla on our
B85. (603) 525--4438. 8.0, 1.

Many ATV repeaters and individuals are ret ransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. If it is being done in your
area on 70 CM, all you need is one of our TVC-4G ATV
420-450 MHz downconvete rs, add any TV set to ch 3
and 70 CM antenna. Others may be retransmitting
weather radar during significant storms. Once you get
bitten by the ATV bug - and you will after seeing your
first pict ure - show your shack with the TX70-1 A com­
panion ATV transmitte r for only $279. It enables you to
send back video from yo ur camcorder, VCR or TV
camera. ATV repe aters are springing up all over - check
page 411 in th e 90-91 ARRL Repeater Directory. Call
for a copy of our complete 70, 33 & 23 eMATV catalog.

, .
ttJ ' only $89

SEE THE SPACE SHUTTLE VIDEO

FEB2
ST. CA THA RI NES, ONT. The Niaga ra
Peninsula ARC Inc. will hold its 131h Annual
Big Evenl Ham-testIDinne ' -dance at fhe
CA W. Hall. Admission $3. lables $12 COm·
mercial and $5 non-.comme,cial . Talk·in on
147.241.B4. For into please write N.P.A R.C.
Inc.. PO Box 692. St. Catllarines. Onlario L2R
6Y3, CanMa. (416) 562-4891. Dinner·dance
lickels available only in ad_ance

Tick ets $5 ,n advance with l ' iple p ,ize stubS.
$6 at tile door. All Flea Markel tebres reo
served Cali (708) 231 -2428. Ta ik_in on
145.391.79. 224.14/2.54. 444 .47519.475, For
commerc ial space, call (lOB) 629-8889 or
FAX (708) 629-7098

COLUMBIA , PA The Columbia Area ARC
wi ll sponsor a Hamle", al Ihe Columbia Mar·
kethouse l,om 8 AM_3 PM . Set·up at 6:30
AM. Admission $3. Tables $5 . Free parking
VE Exams . Talk·in on 146.71 5/.1 15. Contacl
Ham/es t Commitree. Columbia Area ARC.
PO Box 574. Columbia PA 175 12. (717) 684­
seos

JAN 12

DEC30

WESTBORO. MA The MMRA Flea Markel,
sponsoroo by the Minuleman Repeale, As­
soc. , loc.. will be held attne w estboro Senior
High School from 9;30 AM- 2 PM. Admission
is $2, or $1 after 1 PM. 6' x 6' vendor spaces
$5 in advance, $10 af Ihe doo,: wi th tabte &
chair-S I Oin acveoce. $15 et the door. Floor
space wilh lable and chai , will be gua ,anfeed
only when paid for in advaoce. Vendor space
requests should be senl by Ja n. 1. 1991,10 '
199, MMRA Flea Markel, POBox 2282, Lex·
'ng'on MA 02173. Talk·in: 449.925, 223.94.
and 146.61 MHz. Contacl Alld y Morrison
N IB HI at (508) 481 -38780' Ralph McNall
WB2DCL at (508) 366---2404

SOUTH BEND, IN A HamleSI Swap & Shop
w ill be held at tile Ce ntury Center by the Re·
peater Valle~ Hamles t Committee . Tables
$5/5 ' found: $15/8 ' • ".5' rectangula' ; $2018 '
wall locations. Ta lk-in On 6.52, 99-39, 69-<19.
34-94. 14529 Contact Wayne Werts K9/XU,
1889 R,versode Dnve, Soulh Bend IN 48616.
(2 19) 233-5307.

Visa, MC, COO
Tom (W60RG)
Maryann {WB6YSSj

/~LV",,;;;;
,,' . ,

• ~-",,>. " ~" ' ,,"C"'" "' 0"('" ><qo"« t'>"'"S' """" ~ "'00
,-,,,e"-," ,n II", f"''l''''' """ ,,"', '"~ m<X'" "ld< .. \ ~'",d, r>'r
00'"'00 F<X ""p'''''''''' form' OJ, " ..1' 0,," "" "'I,<~. '= 01

,·n ",~o. To,e, ..c' ""min,,,,·,,",,~, h,1 h,m,. "n for more ", ,,,it,

p" "" Hko" ;Odd6~ f'ri" " '" tud<, ""'l'f" n~
".1<1 sl <;>;'0 lor .1 tI1 .,B' 1 [)""

$29.95 perc/ass

Program Features:
, Runs on IH\I Personal Compu ler s an d
co mpalibles ,.-i l h minim um 256K R A :\·I or
vtacintcshcs .. ith m i nimum 512 K.
• Programs arc avattable ror ~o" i ce,

T « hnic i3n, Genera l, Ad "anced an d ExI ra
Amateur ci a.. exams as ,.-ell 3 ' Commercia l
R3dio T eleph on e an d Commer cia l Radar
Endur>e"'enl . Each progr am suld sepa ra te l~· .

• W or k " i l h Ille en lire queSl i"n poo l, 'elected
H eaS, or add ilional qU~"'lions a utoma t iC3 1l~'

seleCled h y lhe p rogram from you r wea kest
ar eas.
• I ncludes fu ll screen graphics, nplan3l ion s
un appropr ia te que,lion s and a pop up
cakula lur "n Ihe lH:\1 w rsi"n.
·1' ''11 ' m ull iplc sl udy >es,i,ms and allows
re, um;nl: al a tal er time. Relurn , to revte..
mi, ..."11 q ue' l ions if desired.
• Cre"le, r an domly Ilenera led ",mple le'I '
on. l i ne or " ri ll t'n "n ~: p ",nIIH :\1 ur
:\Iacinl",h Ilraph ics p r imers.

(818) 447·4565 m·f8am·5:30pm pst.

P.C. ELECTRONICS
2522 S. Paxson Ln Arcadia CA 91007

CtRCLE 145 ON REAOER SERVICE CARD

73 Ametear Radio Today . Jan uary, 1991 77

tt"l Pub'i, t~..,in di, k " "., ., .;,, 1>1, "i' h .....II,u'
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P"'P"....,o p«di,""" bum p"~'" ,od ,.. h,,,.
C,,,, i, S,.' '0 ro,., m.',,"k " od h,odhn• • ~J i'
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Cdll or ",ri ,~ \() o"kr:

QSO Softwa re
208 Partridge Way

Kennell Square, PA 19348
215-347-2109

JAN 5-6. 12-13

JAN 15-21

RIO de J ANEIRO. BRAZIL The Hunt,ng li­
ons in tne Air ConleSI, is sponso'ed by lions
Clubs International and ccorcmarec by Ihe
Rio de Janeiro Arpoadof Lions Club (B' azil).
Tile CW portion of Ihe contesl will be heid
from 1200GMT Jan 5--1200GMT Jan. 6, Tile
Phone port ion ofl he contest will be from 1200
GMT Jan. 12-1200GMT Jan. 13. 'rnecoerest
commemorales Ihe birthday of Melvin Jones,
founder 01 l ionism. Ifs main obj.ecli_e is to
create and 10SIer a spirit of International un­
derstandmg and coope ,alion among Lions
and ham rad io operators Ih'ough worldwide
communications. Bands perm,tted are 80. 40,
20. 15 and 10 mete,s. Phone and CWo For
Phone : Call,ng: CO...Huntinglions in me Ai' ,
101l0wed bV callsign ; Exchange: RST report,
prefix and a sequential OSO number. An op­
e'alor who is a membe, of a l ions. l ioness 0'
l eo club shall indicale tile word "lion"' and
Ihe name of Ihe club. II possible. identify lhe
crstrct. Tile Rio de Janei 'o Arpoador Lions
Clu b members and lhe Melv,n Jones Memor~

al Radio Clu b mem bers wil l add the words
"'Arpoadm" and " Melvin ," respectively. For
CW: Calhng: CO...Test lions. ft>lowed by
callsign: Exchange: RST reporl . prefiX and a
sequential OSO number. An operator wllo is
a member ot a l ions. looess Or leo clu b
musl indicale Ihe leller " L'"; Tile Rio de
Janeiro Arpoador l ions Club members and
the Melv,n Jones Memorial Radio Club mem o
bers wil l add the letters "'LA"' and "'LM:' ,e­
spectively. Make one log for each mode (CW
and Phone). Clearly ,nd,cale Ihe calegory
(single operalO' or c lubs and associat,ons
wilh multiple ope,alors). Enler cal lsign. lhe
band . the reporl and sequenlia l number 01
OSO- bol h rece..ed and senL QSO's in Ihe
d,fferenf bands but in the same mode should
be indicated in fhe same log . Logs must be
mailed by Feb. 15. 1991, via airmail, 10: Con·
test Committee of Rio de Jane;ro Arpoa<1or
Lions Club. PO Bo. 2155, Rio de Janeiro
2001 I, RJ, Brazil. South America .Also. wrile
to Ih is same seeress lor info about points and
awa,ds .

DULUTH, MN Dulutll area hams will oper­
ale KBIlIDAV (Dogs AfTe' Victory). to ccei­
memorale the Eig hth annual John Bear.
grease Sled Oog Marathon Bea 'grease
Amaleur Radio Coalition (BARC.) prov'des
a safety net for Ihe heallh and welfare of Ihe
mushers and dogs during the 500 mile
wilderness 'ace. Operancns will be on-goi ng
througllout the race , SSB and CW 101hrough
80. For QSl send OS L and SASE to BARC.
PO Bo. 500. DuMh MN 55801

SPECIAL EVENT STATIONS

YONKERS, NY The Metro 7Dem Network
will sponso, an Electron ics Fair/G iant Flea
Market at Ihe l incoln High School from 9
AM_3 PM. rain 0' shine. Free parking .AdmIS­
sion $4. VE Exams . Tables : $15 for the fi ' st
and S10 for each addihonal, $1 .80 per foot
Pre-regIStration deadline isJan. 10. 19'91. For
lables at the door: $20 all raoies . $2.50 pe'
1001.Contact: 0110Supilski WB2SLO. 53 Hay"
ward St , Yonkers NY 10704 (9 14)969-1053.

JAN 27

JAN 20

JAN 26

MONTEREY. CA Winterlesl 91 O<lmonSlra·
l ion and Flea Market will be sponsored by the
Naval Postgraduate School ARC at The Mon·
le 'ey Fairg rounds, Sal inas Room . f' om B
AM_3 PM.Admission islree. Forinfo, conI act
Pal al (408) 649-4444 (<1ays) Or Doog af (4(J8)
663--6, 17(evenings).

JAN 19

GALLATIN, TN Tile 300 Repeate r Ham
Festival will be al the Gallatin Nal ional Guard
Armory "" Highway 25 EaS! of Gallatin . Set­
up beg ins at 6 AM. Open to file pubhc from 7
AM-2 PM. Walk-in tesl,ng. Tables a,e 11$5.
add iliona l $2.50 each. Bring extension cords
Talk-in on 147.841 .24 from 5:30 AM. COnlaCI
Bill Ferrell N4SSB. 1120 Dooglas Bena R<1..
GallaM TN 37066. (615)452-3962

CRYSTAL RIVER, FL Tile l11h annual ce.
'us Counly Hamfesl . sponso'ed by Ihe Sky
High ARC, 1'1I,11 be held in Ihe Nahonal Guard
A,mory on Seven Rivers Dr" starl ing al 9 AM
Adm,..,.i"" $4 until De<:: .20. and $5 thereafTer.
XYl's free w,tll OM. Free pa' king. Vendo'
sel ·up f,om 3-5 PM Fri. and 7-9 AM Sat.
120V AC a_allable at no charge. Use's muSI
p,o_ide plugs. ceres and lape tor attachmenl
to 1I00r where co rds Cross aisles. All ex­
hibilors and helpe'S must purchase admis·
sion lickets . Parking for sell conlained RV·s.
Ouldoor fieamarket spaces $5. Indoor tables
sseeen. Alilablesare 30 " x 0' Chairsprov id·
ed . Make checks payable 10 Sky High A RC
and mall to: SHARC Hamfesl. 9 S. Da..s S t.,
BeWJrly Hills FL 32655. Send SASE for ma il
relurn or pick up tickels at me door

ARDEN HILLS, MN Those inle,esled in m~

c'owave ope ralions are inv,ted 10 attend a
meet'ng at Ihe seieaue Cily radio store al 10
AM. Free admission. Conlact Jerry Jensen
(612) 686-S 107.

VILLA PARK, IL The Whealon Community
Radio Amaleu 's will hc>d tlleir 24th Mid-Wlr>­
ter Hamlesllrom 8 AM_3 PM al tile Odeum
Exposilion Center. Handicap accessible.
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IMPATTS Diodes

IMPAn diodes differ Irom Gunn
diodes in thaI they have a diode junc­
tion and can be tesled with i\ll ohmme­
ter . They test just like a normal diode,
checking 'or good front to back ratio.
IMPATTS are current-led, and as such
are limited by a series resistor in the
maximum amount 01 current Ihey cart
draw. The power supply required lor
IMPAn diodeS is much higher than
that requ ired for Gunn devices. lM­
PAns require about 75 to 1(1) volts
DC and currenl is uSlJally limited 10
about 35 mAo

Figure 3. Gunn d iode current vs.
voI'age curves.

ol the current which should be near
normal for the power level of the
09ViCe. At very low vqIlages the current
might be e~cessive. Watch lor mi­
crowave output and slowly raise the
voltage towards 10 volts. Keep an eye
on both the current and microwave out­
put. The device Will oscillate near its
point of negative resistance. If it does
not, make adjustments 10 your cavity
circu it while walch ing for mierowave
OUIpuI. Voltage should be set al or near
10 volts, but not higher for cavity ad­
justments. Once operation is OK, yDl.l

can reduce the voltage to 5 to 7 volts
and make a Chart 01 the voltage vs.
current readings. Your curve should
look something lika mine in Figure 3.

For brave souls who wish to det9f­
mine the ma~imum voltage 01 their
Gunn device, increase voltage sIowty
until there is no further increase in
microwave output. Do not inc rease
voltage above this po int , Further
voltage increases will result in device
destruction. In most devices, the maxi­
mum voltage that can be used salely
varies lrom g 10 12 vo11S. You ere TICK·
LING THE TAIL Of THE DRAGON AT
THIS POINT, I do no' recommend
maintaining this voltage level tor more
than a short lime . Back the voltage
down about 1 volt .

I have destroyed many good devices
by pushing Ihis limi t, ar'ld they don't
give you a second chance, Keep the
voltage atthe setting lor peak RF out Of
Sl ightly less , and you will be OK .

.... --I.....''''"..­_.-
Ftgure 4, IMPATTdiode OfHHatlOn. The
IMPA TT diode resembles a zerter
diode curve of operation. It operates in
an avalanche currenl limited mode
with 80 volts reverse(i biased 8' about
35 rnA IMPATT case styie is identical
10 fhal ofa Gunn device.

Testing Gunn Devices

With the Gunn device in a cavity,
apply about 6to 7 volts DC . taking nole

material, " N" type, it ecese'nesr like a
normal diode. Why it is called a diode
(implying two elements . anode and
cathode) eludes me.

Testing a Gunn device with the ohm­
meter will show a dead short of about 2
to 3 ohms in either direction. The prob­
lem is that this may be a good Gunn
device! Revers ing the meier leads
won', help: you 'n get the same reading.
Remember I said the cJevice has no
diode junction and is conSlfueted from
a single (triple-Jayer sandwich) block 01

" N" type semiconductor material.
What is raquired is some means 01ob­
serving microwave operation in a cavi­
ty to check lor microwave operation.
See Figure 2 lor the Gunn's structure.
(Note: The Gunn device can operale
using strip lines, but efficiency is very
low, about N .)

The Gunn device is a bulk semicon­
ductor (solid) that causes the DC eec­
tron llow through the material to bunch
in clumps 01 electrons. These clumps
or bundles 01 electrons represent puls­
es of current in a resonant cavity, and
comprise the microwave period, or res­
onant oscillations. Cavity operation oJ
Gunn diodes is the most elfiCient
method used today to produce high
power Units.

I visualize Ihis bunching effect by
picturing ten thousand BBs rolling
down a plank. Due to collisions and
ctn er 'actors, some electrons (BBs)
slow down, while others speed up. The
result is that they vary in speed, and
bunch up at a rate that is the resonant
frequency ol the cavity. This output
power obtained at microwave can vary
from a f_ mW to over tiaJI a walt .

Gunn devices are voltage-led ,
meaning they can have aillhe current
they want to draw from the supply at a
particular voltage. Please note that
Gunn devices are polarity sens itive.
They will not work with reversed polari­
ty and most likely Will self~struct un­
der this COI"Idition. If you have an un­
known device , try it. You have a 5O-SO

chance of being correct. Most are p0si­
tive, bul a 1_are negative . If you have
several SlJrplus devices, check the cir.
cuit they came from lor clues as to
voltage polarity. II none are available,
try them and hope lor the best.

A sure giveaway of a shorted Gunn
occurs when you apply DC power and
it acts just like a 6132 scr_-a real
ZERO dead short_ A good Gunn will
t8Sllike a a 2-ohm short, but when used
in a cavity, il Will only draw a certain
amount of current, depending on the
power rating of the device and its
ohmic considerations. Some 100 to
200 mW devices draw 400 to 800 mA at
10 to 14 volts . A typical 10 mW device
draws aboul l3Q rnA.

Gunn devices can test (ohmic) good.
but not produce RF in a cavity due to
poor cavity oosign or just a stubborn
Gunn device. I have observed severa'
troubles with Gunn devices,such as no
RF ou tput . shorted, and just plain
cran ky oscillators,

"".... _"'..""
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could damage devices like detector
diodes. See Figure 1 lor the basic test
circuit .

When using the ohmmeter for test­
ing a deviCe, 11rs! note the reading in
the 1000ard biased direction, then re­
verse the meter leads. The reverse
reading should be 2Q times greater, or
more, for a good diode . Some devices
will indicate open or inlinity on your
ohmmeter. This is OK. The point is that
the diode in conduction measures low
resistance, and in reversed polarity. is
very high or open to the meter circu it.
This is a simple test lor rectifiers.
zeners (:Jelow reverse breakdown
voltage), and similar devices . These
devices can handle larger currents,
such as Ihe high currents Ihe meter
mighl apply to them,

Applying this type 0' teet. you can
destroy some microwave devices,
since some junctions ol transistors, es­
pecially FETs,can be punctured by the
meter's voltage. If the device is a tJi.po­
Iar transistor , you can gel away With it,
but be careful ol the voltage and the
amount 01 current that the meter sup­
plies. Check the ballery in your meter
and its pola rity in reference to the me­
ter leads. It helps when the positive
battery voltage in the ohmmeter test is
on the red or positive siDe.

Don't use the highest meter scale.
Stay on the tunes 10 scale to limi1 cur­
rent. I use a Triplett model 630, 20k
ohms per volt , to do my tests. On the
X-10 ohms scale it uses a 1.5 voll bat­
tery tcrteete. This is my swap meet and
general purpose meter.

lMPATTs and Gunn Oscillators

Let 's get into the innards 01 the mi­
crowave devices and lind out what
makes IMPAn and Gunn diodes dll­
tereat. The basic difference lies in the
materials used to construct each
device . Both devices produce mi­
crowave Oscillations at various power
levels and are quite compact com­
pared to the Older tube systems they
replaced.

The Gunn device is constructed of a
triple layer 01" N" type semiCOnductor,
actually a V1itry thin waler a'_ microns
thick (the actual Gunn SlJrface). This
active Gunn element is sandwiched
between two " N" blocks 01 material
allowing a bonding surface 10 the very
thin Gunn material. As such, the Gunn
device does nol have a diode junction,
Because the Gunn's three-piece con­
struction conSists 01 only one type of
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The Basic Diode

The basic diode has one junction, a
positive (P) and a negalive (N) block 01

sil icon . When you connect an ohmme­
ter across the diode (positive lead 01
Ohmmeter to positive terminal [anode)
01 the diode, and negatIVe lead to the
negative terminal [cathode) of Ihe
diode), currenl willllow. The current is
controfled by the voltage 01 the onm.
meter 's battery and the meter/diode re­
sistance. Some meters are better used
on Iha limes 10 scale , since the l imes 1
scale can SlJpply more current, and

~I"lla< ' ''' -'- -~00. .. ... .

Number 21 on your FM'dbeck CIOrd

ABOVE AND BEYOND

CL HougMon W861GP
San DJego M,crowave Group
6345 Badger Lalce
San DHIgoCA 92119

Gunn and IMPATT Devices

VHF and Above Operation

What is Ihe difference between a
diode and a Gunn diode? Why does an
IMPATT (impact avalanche and transit
lime) diode cheCk oUll ike a d iode. and
a Gunn diode fail this test? This month
we'll explore the inlflfnal characteris­
t ics of microwave diode oscillators,
which will help you delermine whether
a device is 51i" auve Of a dU<!

Most devices picked up at swap
meets are in the realm 01 a trust rela­
tionship, as detailed tesling isn' t possi­
ble, But most cavit ies that appear from
lime 10 lime at flea markets can De
tested with simple equjpment to help
you determine the stalus and type 01
microwave eevce.

I have experimented WIth most 01 the
microwave c ooes available. and I try
to pass 00 what I have learned in the
process. The first rule is to IoolI in the
technical book section (621 division) 0'
your public libraries. Using this privi­
lege can seve you lots 01 bucks. If you
can 't locate meterrartnere. you might
want to Check the nearest college li·
brary. I find myself continually looking
for new mat9fia! covenng old ground. It
helps e~plaln what is going on, as It'S
simple when you can visua lize the dll.
terent devices.

F'!}Ure I. The baSIC diOde test c,rcult.

Figure2. Gunn diode constructiOn. Frequencyofdiode determinedby thickness of
Gunn diOde wafer. A thi(;k wafer incJicales 6 GHz. 8 th in wafer indICa tes 10GHz.
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NEW
Model
10-2B

±20 Mhz @800Mhz:65db
± 20 Mhz @ 950 Mhz: 7Odb

CIRCLE 18 8 ON READER SERVICE CARD

ID-2B-LP Low Power $109.95

(jLBaec I RONICSJNC.
151 Commerce Pkwy., Buffalo. NY 14224

716·675·6140 9 to 4

'iI' SG-230
SMARTUNER

The solution to most interference, intermod, and desense
problems in repeater systems.

-40 to 1000 Mhz tuned to you r frequency
- 5 large helical resonators
-Very high rejection
- t .ow noise-high overload resistance
- 8 db ga in-ultimate reject ion )80 db
- GaAs fet option (above 200 Mhz)
- c ast aluminum enclosure

Typical rejection: - N, BNC, and S0239 connector options
± 600Khz @ 145 Mhz: 28db
± 1,6 Mhz @ 220Mhz: 40db (44db GaAs)
± 5 Mhz @450 Mhz: 50db (6Odb GaAs)

- Up to 8 EPROM programmed messages
-Adjustable audio, speed & interval l imer
0" 10 over voice inhibit"
- t cw power option
- Modular design
- Message selection via binary input-
TIL levels

- sne: 2.7 x 2.6 x 0.7'

The ID-2B provides required station identification w ithout troublesome
diode programming. The " 10 over voice inhibit" c ircui try allows for cour­
teous operation by not allowing an ID until the next squelch closing.

SPECIAL
HAM PRICE,
$555 .00

H F ANTENNA CO UPLER- S SB . AM. CW & DATA
F A ST-IN T ELLIGENT- A CCURATE

OPERAT ES WITH A NY HFTRANSCEIVER
Th~ S"" ,n"""r high ,,,,,'h noIO!O" coup k r in'dli!«''', ly ,,,ne~ any len~h anlenna (8 ' 0 80
fl) h, ,he H F M old . l'h ;~ uni' w ill opefa'~ w i'h any tlF transc~iVl"r wi ,h in its ' ~I"",illc" .

t ions . T h<- Sm<t' Wrrcr , w it,'h..,. t>4 j" I'''' ""d ;l ~ ou'p'" eapaci'arlC~ combina,ion, pi..,
~I't> I"due ,,,,,ce combina ,lons in a . 'pi " nNworl<. c~,,,h i n!: in over" Italf-mlll,on dllfelenl
way s '0 ens"r~ a pe rf,,,,, ma<c lt foc ,h~ ""nsuiVCr ....."d. J( rem"m""," ,Ile r,,,,,,,,,ney a nd
,I,,· ,,,,,j,,g w i<..... ""d wi ll re ·,...I",,' , I>ese v a lues In less 'han 10 m:; nn' lim<' you
transmi ' on 'hal frequency .

",..don W<st, "'''''''''''''. "I~ Smilff<m<T r> <ltd'''''' """*' ,."''''''' l6'edor r=d"

oMICROPROCESSOR CONTROLLED 01 .8TO J-O MHZ RANG E
oNON-VOLAn LE MEMORY o l OTO 150 WAITS INPIJT Po w ER.
oWAn.RPROOf 010 MS Rfl'UN1NGTIME
oB.LT .E . INDICATOR 08 TO 80FT. ANTENNA (ALL TYPES)

oFOR MA RINE, AVIATION. HAM AND PARA· MILITARY APPLICATIONS

The SG-230 Smartuner is available from:
lIi~ AmalflJT RaifIlJ. n: .~5·525-(} IOJ Gc>rdvn II'm Raifio. G\ 114·549·5vJO

.""PI~ Sdh Nt 4[12·J-I6·47.50 /WI 'sfkrrron..-s, G\ 2IJ·,190-8IXIJ Hmty, Ill.idAJ. G\2/J·820-1234
sec lae., sec 8.11,11 . , . 13731 S.L 16th 51., BeUeyue. WA _5, USA

P.O. !lox 35Zt> , 'J8OQ<I Telex , 3)8834 Fax , Z06-H6-6384 Td, Z06-Ht>-631O

10-28 WiredlTested $99.95.."

them , He reports that they were given
several Gunn oscillators with defective
devices. Albert is looking for 24 GHz
equipment to place several stations in
operation on that band as well. His ad­
dress is RD #2, Box 325, Oneonta NY
13820.

Lyle Penson VK2LU is planning a
talk on " starting out on 10 GHz" to
amateurs " down under" at a local ra­
dio club. Lyle says he's been interest­
ed in 1OGHz operalion for many years,
and has a wideband unit (20 mW), and
a narrowband transceiver (SSB, CW,
NBFM) with 1 mW of output power.
This unit inject ion locks a 30 mW ceca­
tetoe for the final amplifier. The injec·
tion lock is accomplished using a circu­
lator, and the resultant SSB output is
quite good. He uses a 2()'inch dish with
a Cassegrain feed, He also runs a local
beacon on 10.368270GHz with 12 mW
output that has EPROM identification.

Lyle's narrowband gear was home­
built mainly from modified English de­
signs. He is trying to get more activity
on this band in Austraiia, hoping that
talks at the local radio clubs will perk up
interest.

Ace K5AR would like more mrcrme­
non on toroidal translorme rs and spike
reduction lor the power supply project
(see the August 1990 issue of 73). t
haven't found the answer in surplus on
the transformers yet, but the spike re­
duction can be limited by the addition
of a 0.1 IJF cap and a series 5 ohm
resistor from drain 10 ground . You
might have to vary the capacitor value
somewhat for maximum spike sup­
pression. Observe on a scope and ad­
just the capacitor trimming for your
switching rate,

I still have Gunn devices available
for 6 and 10 GHz with 50 mW devices
priced at $5 each, and devices up to
100 mW for $10 each postpaid . Addi·
tionally ,l am looking for photo-multipli­
er tubes for use in a laser ccmrnuntca­
«ens system that I'm bu ilding . Of
particular interest are the types that
use the top of the tube for input. Any
help in locating the pnceo-mumpner
tubes would be appreciated. When the
system is in operation, I will publish full
details on its construction.

As always, I will be glad to to answer
any questions related to our VHF/UHF
microwave bands or similar topics.
Please send an SASE for prompt reply.
73's Chuck WB61GP fiJ

Sell your product in
73 Magazine

Call Dan Harper &
Louise O'Sullivan Today

800-225-5083

As noted, IMPATI stands for IMpact
Avalanche Transit Time. Sounds like
electrons doing their th ing, rolling
down the plank. However, lhe effect is
part of an avalanche breakdown and
the transit time 01 electron flow in the
device (similar to zener action). It has
to be controlled partly by device con­
struction and by limiting current to a
safe value. If current was not limited,
the device would run away instantly
and self-destruct. The breakdown re­
gions of a aener and an IMPATI diode
are nearly identical. zeoere can be
made to operate as IMPATIs, but not
all of them will function as IMPATIs,
and those that do will be very ineffi­
cient.

I have several IMPATI oscillators,
and they are very fussy compared to
Gunns . Designing circuits with 1M­
PATI devices can be very touchy, as
several circuit designe rs demand tight
guidelines in limiting substitutions be­
tween devices, They work well, but are
critters unto themselves, and are not
very design-forgiving. I have had poor
luck replacing a defective IMPATI with
surplus devices. However, using the
IMPATI sources as they came from
surplus, I have found them well-suited
for beacon operation. This is due to a
higher cavity 0 and resultant frequen­
cy stability. If you want an IMPATI sys­
tem I recommend you obta in a good
commercial new or surplus device,

The surplus unit we found was man­
ufactured by Raycon, part #1 0000-104·
02, and provided 100 mW output al80
volts/35 mAo N61ZW's beacon on MI.
Helix in San Diego County was based
on this unit. The 10GHz beacon, in use
for over two years now, has worked
well. The high 0 cavity of the IMPAIT
oscillator helps minimize external influ­
ences, making the oscillator less senst­
uve to frequency pulling. Temperature,
humidity, drafts, and the environment
are all hostile to beacons, not to men­
tion constant operation. The enclosure
used to protect this beacon is a short
section of plastic sewer pipe fUlly ccn­
taining the oscillator and waveguide
slotted antenna .

Mailbo x Comments

Aibert KC2MI of the Oneonta ARC in
Oneonta , New York, writes that several
club members would like to get started
with microwave experiments, as that
part of the radio spectrum is new to
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ter than the '01 hunt-and-peck method.
Ialso found out that you you can't adjust

anything while AMTOR is running be­
cause of the rapid on·and-off switching of
the Iransmitter. So be sure the SWR is
correct, the power level iswhere you want
il, and theaudio gain iscorrectly set. I tried
to adjust the antenna tuner while operat­
ing AMTOR Noway!

If you have not tried AMTOR ORP,
you're really missing out on some great
times. Give it a try. You won't be disap­
pointed!

ComIng Soon

Before we run out of space this time, I
want to mention that I'vegotseveral really
useful prcjects lined up lor tile upcoming
months. The firstproject will be auniversal
TIR sequencer.TlIisunitwili control aU the
switching requirements that the active
OAPer might need. The T/R controller will
handle just about anything you can throw
at it. I'm using mine for TIFl controlling of
an old Drake R4-B receiver and a host of
home-brewed transmitters.

There areample inputs forup to six dif­
ferent keyin9 methods, These can include
a straight key. bug, electronic keyer. and
even a computer. All inputs are isolated
from the transmitter/receiver circuits. You
can adjust the TIR delay from the front
panel as well as the internally generated
sidetone. A separate TlR relay switches
tile antennas from a remote location. The
enlirecircuitry requires 12 volts at40 mAo

Best of all, all parts, and I mean ALL
parts, can be purchased new from Radio
Shack. The photos show two versions of
thecontroller I use: One for thesnack and
the other for the workbench. Everyone
should have one of these in the shack.
Sure saves frustration when lesting and
building ORP transmitters. So get ready
and heat up the soldering iron lor next
montll. iii

•
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Photo A. Version one of tile T/R oontroller every ham shack should have-next month's
project!

Perfect Copy at CRP

At this point, more than likely you're
wondering what antnte lias 10 dowitlllow­
power communications. Well , with
AMTOR, you get 100% perfect copy at
very low power levels. I've reo two-hour
QSOs witll OX stations running no more
than one watt RF outputl Of course, there
were a lot of Repeat Requests (ROs) be­
tween thetwo stations, but we did manage
totype away.

Running ORP AMTOR is slick! Things
migllt slow down, but you can stilillold a
OSO. There are several things you should
try to remember. First. since AMTORgen­
erates 100% perfect copy on both sides of
Ihe 000, you don't need to repeat any­
thing! oco'r ask "HOW'SthecoPY?" when
you know it's 100% perfect on AMTOR.
LEARN HOWTO TYPE, Nothing is worse
than talking with someone who can't type.
Now thisdoes not mean you have todo80
words per minute, but you should do bet-

you 'll be able to see what theother station
is saying on themonitor.

If you get no response from your
CQ alter a while, tune up and down
the band and look for a solid RTTY­
like lone. ThiS is an FEC. On the PK-232,
tune until both theright-most and left-most
LEOs are as brightly litaspossible,

The tuning indicator on the PK-232
leaves a lot to eeoeerreo. butafter a while
you can get thehang of it. When the FEC
signal is tuned in properly. the controller
will switch from standby to FEC. At this
point, you sllould see something on the
monitor. Look closely tor the stations's
SELCAL. When thestation goes to stand­
by. switch to ARC and send his SELCAL.
Your transmitterwill start SWitching onand
off, asking fortheother station's SElCAL.
When the two sync up, you're connected.
At this time you can chat to your heart's
conlent.

Number28 on your Feedback card

Low Power Opera tion
power supplies will be taxed to their limit.
Make sure you have a good supply ofcool
air flowing around the transceiver and its
power supply. Keepthingscool, and you'll
save yoursell a lot of problems.

Mike Bryce WB8VGE
2225Mayflower NW
Massillon OH44646

AMTORModes

AMTOR hastwo basic modes: FEC arid
ARO. These are also called Mode B for
FEC and Mode AforARO. Without getting
intothe why and wherefore of either mode
!romaprotocol standpoint, all you need to
know is this: To call CO, use FEC or Mode
B, This is a simple forward-error-correct­
ing control for sending each character
twice, FEC is used to call CO, or lor net
operations and even for eouenns. FEC
sounds verymuch likeRTTY.ln fact, after
a while, you'll be able to tell by the sound
of the FEC signal whether or nota station
iscalling CO.

Mode A,or ARO, is a synchronous sys­
tem transmitting blocks of three charac­
ters at a time ARC has thecharacteristic
chirp-chirp sound that makes AMTOR
stand out on the banos. It is in this mode
that you need lull aSK for proper AMTOR
operation. After you have called or an­
swered a CO, switch to ARO mode. (To
make life easier, if you cal! CO and some­
one answers you, the controller will auto­
matically switch over to ARO, assuming
theother station answers you in ARO.)

This has been a very simple look at
AMTOR. To geton theairand start making
contacts isreallyquite easy. Besure togel
alltheproper plugs connected to Ihemulti­
mode control ler and the radio, This in­
cludes the microphone and audio out to
the controller, Most AMTOR is on 20 me­
ters, and in lower sideband, sc you'a have
10 switch to the proper sideband if you
want to start off wilh the right foot. Onthe
Ten-Tee rigs. I have to choose the proper
Sideband by selting the MODE switch to
SBPA. Also, witll theTen-Tee Argosy, tile
digital readoutwili now be off by about 2,5
kHz. Keep this in mirld when trying to dial
up a BBS on AMTOR.

From either the software or adumb ter­
minal, if you're using one, you'll have to
include a SElCAl. This identif ies your
station. You must have a SElCAl, or
AMTOR won't work! SELCAL is simple to
add to the controller's memory. In most
cases you drop your second letter arid
number from your call , For example, my

Your Rig and PowerSupply call isWB8VGE and mySELCAL isWVGE.
You'll also need a rad iomet will operate Wilhthisout of theway. wecanstart. As

full OSK break-in. Many of me newer rigs I said. most of theAMTOR activity can be
will do justthat.ootcneckcaretuny before- found on 20 meters, from about 14,070 to
hand. I've used Ten-Tee rigs (both the Ar- about 14.082, give or taka a few kHz.
gosy and tile Argonaut 509) and have had If your software will allow lt, make up a
no trouble at ali running AMTOR In most CO buffer or text file. Use the standard
cases. you can't use the break-in VOX: it 3X3 call, but be sure to inClude your ARQ
won't switch fast enough for AMTOR SELCAL! If you don't, no one will be able
And, although tllis doesn'I apply to ORP, if to sync up With yourstation. After you have
you run an amplifier, be sure it will also afileorbuffer,go toFECandsendthefile.
operate at full QSK. Your transmitter will come on-line, and

Since AMTOR is almost 100% key- you'll be in 100% key-down. After the file
down {depending on your mode, FEC or has run out, switch to standby mode and
ARO [see next paragraph]: FEC mode IS wait to see if you get an answer. If you do,
100% key-down. while ARQ is not, but it you'll know instantly. The transmitter will
still demands a lot from me power supply), start switching on and off very fast, and
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Getting on AMTOR

Whal You Need to Operate AMTOR

First. you 'll need one of me multimode
controllers. I picked the PK-232 because
of thevast amount 01 software written just
for it. You bave ycurcborce ot thePK,232,
the KAM all-mode,or theMFJ-1278 terrru­
nai unit. All of these areexcellent and will
work just fine for AMTOR BeSides Ihe
controller, you'll also need a computer or
lerminal unit. Ioptforthecomputer. asyou
can operate dedicated software to really
enhance me operation of the multimode
contro llers,

Some software programs are written
just for asoscmc controller, Inmost cases,
you can't use a program written for the
PK-232 and expect the software 10 work
correetlywith an MFJcontro!ler. BothMFJ
and Kantronics Offer specific software for
theircontrollers. There areatsc third party
software companies salling programs for
any controller, Sometimes you can find
outstanding software for a controller on a
local BBS. CompuServe's HamNet lias a
huge data library fu llOf programs formulti­
mode controllers.

If you don't have a computer, that's all
rigllt, lOO! A dumb terminal will work, but
you'll have to put up with the lack of spe­
cia lized software. This means you won 't
be able to use split screens to separate
transmit text and reeeive text. The dumb
terminal will allow you to ccmmuncate to
themultimode controller, and that's all.

Aside t-ern theusual New Year's resolu­
tions, such as losing weight and quilling
smoking, here is one resoknlon you just
have to see through: ORP AMTOR. last
April I treated mvseuto a new AEA PK-232
mullimode controller, vowing that some­
day I'd give AMTOR a try. Well , that is
exactly what I did, and I can say without
question that ORP ami AMTOR is a hard
combination to beat,

I'm not going to try to explain AMTOR
from theprotocol level up,but rather share
some good on-the-air experience I've
learned through trial and error. Some 01
my mistakes might help others get on the
air with AMTOR.
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Number 29 Otl yOUtFeedl»ek Ufd

Somaoltha studenrs in my hot'neroom, lert to right: Gabriel KB2KYF, Marc KB2KYJ. Shaun KB2JNW. Naomi KB2JRH, Nicole
KB2KXO, Wendy KB2KXV, afld Mary KB2/GG.

HAMS WITH CLASS
Alii EY~rReally Needed to Know I learned In K1nd~rgarten

by Robert Fulghum
reprinted from Kansas City Times. Sept. 17, 1985

Most of what I really needed to know about how to live, and what to do, and
how to ce. uea-nec in kindergar1en. Wisdom was not at lhe top of the graduale
school mou ntain , but there in the sandbox at nursery school.

These are lhe things I learned: Share everything. Play fair. Don't hit people.
Put things back where you round them. Clean up y<lI.lr own mess. Don' t lake
things lhal aren'l yours. Say you're sorrywhen you hurt sorneboOy. Wash your
hands before you eal. Rush>Warm cookies and milk are good for you. uee a
balanced life . Learn some and think some and draw and paint and sing and
dance and play and work eve-ry day some.

Take a nap every afternoon. When you go out into the world. walch for
traffic, hold hands, and sticll; logether. Be aware of wonder. Remember the
tittle seed in the plastic cup. The roots go down and the plant goes up and
nobody real ty knows how or why>but we are all like that.

Think 01 what a better world it would be if we all-the whole world - had
cookies and milk about 3 o'clock every alternoon and then lay down with our
bla nkets for a nap. Or if we had a basic policy in our nalion and other nations to
always put things back where we found lhem and cleaned up our own messes.
And it is still true, no matter howakl you are, when you go out inlo the world, it
is best 10 hold hands and sticll; together.

room class this year has many other
students who have gotten their lieens­
es . and my homeroom teacher leaches
the ham radio course.

" When I first came into me class­
room, I saw a lot 01 equipmenl in the
back 01 lhe room which looked very
complicaled 10 operale. It seemed i,..
teresting, especially since the other
kids were always talking about it with
Mrs. Perry. As ee days progressed. I
watched everyone as !hey used the
equ ipment, tt seamed like fun.

" A few days ago, Mrs. Perry invited
me to the rad iO and began showing me
how some 01 the equipment worked.
She suggested I speak with a Iriend of
hers on the air to see il I likad it. I re­
member how great I ren when the per.
son I spoke Iotakl me he likad lhe way I
sounded on the air. Now I understand
why people love spealling on the radio
SOmuc:h. With Mrs. Perry'shelp. books.
cassettes, and lots 01 determinalion, I
hope 10 obtain a license so I can speak
on my own, as welt as more often. I
lhink I've found another hobby,"

As teachers, we must never forget
the enormous influence we exert on
the lives of the children we see every
day. Impar1ing knowledge is but one 01
the impol1antthings we do for our kids.
Providing the environment lor growth,
both socially and academiCally, is im­
perative. Set up a ham shacII where
youngsters can operate and have fun
together, then just sland back and en­
joy watching the fruits of all your hard
labors. It's whalteaching is all about.

I recently saw the following article
(see the sidebar) in a leaching maga­
Zine and cut it out and hung it over my
desk at school. Please share this with
other instructors and educators. It says
it al . 1IJ

soon."

bored al all. I really enJOY 11. and I'm sure
I will continue to have fun in the hobby
for many more years."

Nicole Mlteell.rI KB2KXO: Age 12,
Novice . " The first time I got on the ra­
dio was in Mrs. Pe rry 's homeroom
class. I was so sca red. But Mrs. Perry
stood right next to me and introduced
me to Lionel KA2VBL on the air. He
was so friendly and so nice that I forgot
my nervousness and just enjoyed my­
self . Ileal more confident every time I
gel on the radio now.

" Ham radio has been a help 10 me in
many of my sctIooI studies. I recently
had an interview for the Japanese Stu­
dent Exchange Program at our school.
I know that the tact that I had an FCC
license was very impressive to the in·
tervlewer. I can now see why so many
people are proud to be hams. Ham ra­
dio is fun for me, and Iplan 10 upgrade

Shaun Gartenberg KB2JNW: Age
13, NO'tfice . " Ham radio is one of the
mosl in teresting and fun hobbies I
have . There are so many people I've
gotten 10 know on my ham radio. I rear­
Iy enjoy OXing on 10 meters. I find it
very exciting reaching loreign coun­
tries.

" My lather is also a ham. Many l imes
we talk to each other when he leaves
the house. Also, one of my best uses 01
ham radio lakes place in school in Mrs.
Perry's classroom. In case ree lorgot·
len a book at home,l can call my father
rightlrom Mrs. Perry's ham eheck. The
olher kids like to watch me when I do
uns. Ham radio is a greal hobby for
kids!"

Jared Greenberg: Age 13. " For the
last lwO year. at my school , I have no1
been able to get into the ham radio
class. Fortunately for me, my home-

What We Enjoy

While speaking to these highly moti­
vated, terrific kids one day, I aslIed
them what they enjoyed most about
amateur radio. Perhaps you can share
their responses with other youngsters.

Mary Aleslra KB21GG: Age 12, Ex­
tra Class."r eere's no OOubt about why
the kids in our ham radio class at
school are bright-eyed and perky in the
morning. We all look lorward to starting
the morning with a contact on the air.
All of us love the warm, welcoming
good morning we receive from our
many ham IriendS on the local re­
peaters. It·s also a real thrin for us to
make a contact overseas with a coon­
try we 've been learning about in our
social studies class,

" Many of the things we leam each
morning at the school ham shack are
helpful to us in setting up our Shacks at
home, and in learning how to operate
properly and courteously. I also love
meeting other kids on the 'CO All
Schools Net ' and becoming pen pals
with many of them.

" Here at Intermediate School 72 we
know how to get going in the morning:
eat a good breakfast and g>et ready for
a great contact to start theday."

Mike MIkOl KB2JNB: Age 12, Tech­
nician Class. " Ever since I received my
license I've made some exciling con­
tacts. My rig is a Uniden HR-2600
putting out 25 watts inlo a Cushcralt
AR-10, Some 01 my besl OX contacts
have been with Germany, Japan ,
Spain, Madeira, Portugal, Austria ,
AIrica, Panama, England, and Italy.

" But one of my most memorable
contacts, even lhough it wasn't a new
country, was when I talked 10 a Cub
$coutgroup in New Jersey, l loved talk­
ing to the kids and answering their
questions about ham radio. I really
hope I gol some ol lhose boys interest­
ed in the hobby.

" I've had my license for seven
months and I havan>t gottan tired or

ents in a learning situation for the chil·
dren to enjoy themselves and feel good
about what they're doing. Amaleur re­
diocan provide you with all the c0mpo­

oents needed 10 make every child leel
special .

It's a good lesson lor all 01 us 10 re­
member that it's impor1ant to provide
the next step lor Novices. Getting li­
censed is only the begi nning.

Carole Perry WB2MGP
P.O. Box 131648
Staten Island NY 10313-<1006

Ham Homeroom
Through a wonderful twist 01 lale.

Ihis term I wound up as the homefOom
teacher lor the lop 8th grade class at
Intermediate School 72 in Stalen Is­
land, New Yorll. I was excited at the
prospect 01 working with a group of
gifted youngsters. but I was especially
delighted to see the lamiliar names on
the class register . Many 01 the children
had been in my 71h grade ham radio
program last year . Imagine my delight
in learning that almost 50 percent 01 my
homeroom studenls _re licensed am­
ateer radio operatorsI

Whale yearwe've been having! By7
a.m. many 01 the youngsters ere at the
classroom door, eager to gel into the
shack. For 45 minutes every morning
the young hams are busy swapping
stories about their contacts ol lhe night
before, and looking up adclressas in my
callbook.

While I'm busily lending to the duties
01 a homeloo", teacher , , delight in
looking toward the statiOn and seeing
the kids having a ball on the radio . Al­
most every morning Ihey greet the kr
cal hams on the 2 meier repeaters. and
then move over to 10 meters and 20
meters. Inevitably. they get caught up
in an interesling 000, and they're still
engrossed when the l irsl period bell
rings. I must admit I l ind it YefY d ifliC:ult
to admonish them about this.

Forlunately , their 11f$l period teacher
understands the " pull" of the radio
with these youngsters, and kind of
looks the other way because he knows
the kids are with me at the ham shack.
One of the benefits of having a sue­
cessful ham radio program in a school
is thai the staff and administration be­
come aware of the value of the pro­
gram to the entire school. The childran
who eeve been in the ham radio pr0.­

gram are always contribut ing interest­
ing anecdoles and informatiOn 10 their
SOCial sludies and science classes.
There is a tremendous respect and
appreciation by other teachers who
know what the program can offer to the
children.

Novice Follow-Up

It has been a real treat for me to be
part of ttIEI Iotlow..yp for these newly
licensed operators. Ve-ry oftan we lose
the Novices after the course is over
because they lose contact with a ham
who can eoeunue to work with them.
By having Ihem " under my wing" in
the homeroom after they've couen li­
censed, I can provide more follow-up
ecnvnree for them and help steer them
into lhe waiting arms Of the local Clubs.

The ham radio setup in my room al­
lows the ch ildren to meet with each
other and to have fun making contacts
together. Some of lhase students don ·1
have a rad io at home yet. sroce they·ve
been given a chance to use the school
equipment every morning, they've be­
gun to realize how much lun getting on
the air can be. Anyone who deals with
youngsters knows tner having lun is a
contagious activity. Always try 10
provide the environment and ingredi_
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ehanges to the initial condilions 01 the
launch or kick-motor firings could have
had a dramatic effect on the orbit. One
situation Tom described would have
allowed A-Q-1 3 to achieve a somewhat
stable orbit with minimal perigee de­
clme. Anothe r possibility would have
broughl A.()..1 3 back to Earth within a
lew years , around 1992-much earlier
than anyone would have guessed.

The Microsats

Many 01 the papers presented per.

Photo c.Jim While WDfE explained Mjcrosal motion, sfabilizafion, and telemetry
af fhe SpaceSymposium,

reentry 01 the satelli te. Or. Tom Clark
W31WI arrived al the AMSAT Space
Symposium armed With charts. data,
and some intriguing slides showing the
mechanics of the situation in greal de­
tail. Using some very power/ul comput­
ers, Tom was able to project different
orbital scenarios into the luture.

TtIe current situation shows that the
cha nges to A.Q-1 3·s orbtt will C81JSB

the pengee or low- pain! of the orbit 10
decline inlo the upper reaches of the
atmosphere after 1995. Very small

Photo D. Lou McFadin WSDID of the JSC ARC, and ham estronaut Jay ApI
N50WL of ST5-37, w,th SAREX gear ready to go.

PhofOB. Gil Carman WASNOM operate s the hamsal station perma nently Iocafed
in the Visitor 's Center.

Tile ~Ilneol OSCAR-13

An item 01 eXcep(ional interBSl and
study has been the decline 01A..()..13's
orbit. The OCtober 1990 " Hamsats"
discussed lindings on the eventual

currern resources available to AMSAT·
NA.

Dr. Karl Meinzer OJ4ZC 0'AMSAT­
Dl (Germany) presented a report on
the Phase 3D Project support ing a
new-generat ion , high ell iphcal-orbi!.
Iong-lile hamsat. Although he did not
submit a paper for Proceedings, he
had an article, " Radio links 10 Phase
30," publ ished in the May 1989 issue
01 73 Magazine in which you 'll l ind
many 01the concepts 01 a high..power
version 01 our current ly operat ional
A..()..1 3. Phase 3D could provide 6to 15
dB better performance than A-O-13
from the VHF to microwave frequen­
cies ant ic ipated lo r the onboard
transponders. A 6 dB improvement on
our CUffent Mode B (7Ocm up and 2
meters down) A.()..1 3 system would
mean less antenna on the outside or no
amplil ler on the inside of a typical ham
shack. For the higher frequencieS with
as much as 15 dB gain over current
systems, signats could be heard and
transmitted with small hel ix antennas
or simple balcony-mounted yagis. This
would be an advantage for those hams
controntec with antenna restriCt ions or
limited space.

Many experiments and transpon­
ders have been proposed for the new
satellite. The communications equip­
ment may range in frequency usage
I rom 29 MH z to 10 6Hz. Popula r
transponder configurations like " B"
(7OC:m up and 2 meters down) and " L"
(23cm up and 70cm down) would be
supported , in add it ion to possible
modes yet undefined. Experiments
could include a camera, radeucn and
impact senso rs, and an ionospheric
experiment.

Part ic ipants in the new program
would be lrom many countries. Coun­
tries currBt"ltly represented include the
U.S., Germany, Italy, Japan, South
Africa , Australia, Hungary, and Yugo­
slavia, Others may join later.

Dick Jansson WD4FAB was prom­
inently involved with 'he develop­
menl of the Phase 4 concepl and its
physical design . His presentation ,
" The Phase IV Pmject-A Transition
to Phase 3D," showed how AMSAT
can apply much of the technology cre­
ated lor Phase 4 over the last three
years 10 the Phase 30 program pee­
posed by AMSAT-OL.

The cost lor a Phase 30 satelli te
would be almost as much as lor the
Pha se 4 satel li te, but it would be
shared internationally. Rather than go
alone , with no funding, the AMSAT
Board ot Directors voted to discontinue
Phase 4 elforts and support worldwide
endeavors 10 make Phase 3D a reality.

•

Photo A. Allan Fox N5LKJ (one of
Houston 's AMSAT Area CoordrnafOfS)
won fhe grandpnze, an /COM 1C-275A.
af fhe AMSA TAIlnUJII Meefing.

Space Symposium 1990
Over 225 enthusiastic AUSAf sup.

pot1ers escaped the daily grind and
" normal" tlam radiO the weekend 01
October 19-2 1, when Ihe Johnson
Space Center Amateur RadiO Club in
Houston , Te_as, hosted Ihe 1990
Space Symposium and AMSAT Gener­
al Meet ing. It was a great success, wilh
the largest attendance since LosAnge­
les in 1984.

During the three-day per iod. 22 pe­
pers were presented on topics ranging
from introductory informatiOn on gel­
ting started wilh ematee r satellite ectrv­
ity. to scienhlic studies of AUSAf·
OSCAR-13 ', orb ital de cay and
microsat stabilizatiOn methods.

Most symposium papers _e pre­
sented BIl tle JSC Visitor's Center on
Saturday. October 20. while the Friday
and Sunday talk s look place at the
King 's Inn adjacent to the space cen­
tee .

Andy MacAllister WASZIB
14714 KnightswBy Drive
Houston TX 77083

Amateur Radio Via Satellite

AM$AT'$ Future

Since the launch 01 lour MlCfosats in
January 1990, lhe amateur eerenne
community has been ooncemed about
the direction AM$AT will take in the
next several years. Funding for the am­
bitious Phase 4 geostationary satellite
program has not materialized. AMSAT
North America has not begun any new
programs beyond software develop­
ment lor Ihe current hamsets.

Phase 4 satellit es would be long-life,
stabilized amateur communicalions
platlorms at 22 ,000 miles out over lhe
eQualor . The design , construct ion,
launch,and orbital maintenance needs
01a spacecraft 01 this type exceed the
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Photo E. Bill KB7KCM demonstrates antenna deployment of ADSA T to thosB af
fheAMSA T Space Symposium.

tai ned to the cummt state 01 the lour
M,crosats launched in January 1990.
The M ic rosats incl u de AM SAT ­
OS CAR·16 (PACSAT ) , D OVE ·
OSCAR-17, WEBER-OSCAR·le (WE­
BERSAT) and lUSAT-OSCAR-19,
Much of the flight software has been
difficull 10 develop, but Ihe satellites
are doing very well physicalfy.

AMSAT V,P. Engineering Jan King
W3GEY discussed the '' In-orbil Per­
formance 01 Four M,crosat Space·
craft : ' All design parameters of lhe
program were met or exceeded.

A typical Microsat weighs 10 kilo­
grams, generates 6 wans per orbit tTom
ils solar array , transmits a z.e-wert out­
pol signal, rotates once per rmnute
along its " vertical" or "z" axis and
staY'S at a cool 0.2 degrees Celsius.

Jrm While W00E aooreeseo the is­
sue 01 satellite slabilization, molion,
and telemetry. Using a Microset mod­
el , he showed how the satellites move
and rotate relative to the Earth during
each orbit. He also explained the im­
portance 01 monitoring telemetry and
descr ibed which parameters were
measured onboard the spacecraft . J im
conveyed an Ill-<leplh underslanding
to the alJd.ence 01 how the MlCrosats
move and lunction in orbil .

Steve Jack son WOSQCN , Chris
Williams WAJPSD, and others Irom
Weber Slate Un ivers,ty exptamed the
WEBEASAT camera experiments, the
micro-meteor impact sensor, 1265
MHz video uplink receiver , horizon
sensors, light spectrometer, and video
flash digitizer.

Many digitized packet pictures have
been received and displayed by enthu­
siasts, but the other experiments haye
not had the same level 01 pUblic,ty I ,ll
now. As the stcoents and staff at WSU
gain more expenence with the camera
sY'Stem, the pctcres will improve and
time will be allocated lor worlo; on lhe
satellite's diverse lunctions.

David Liberman XEITU presented a
rather techmc et paper co-authored by
Or. Arcadio Poveda 01 the National Au­
tcnomous Un iversity of MexiCO (UN­
AM). The paper and presentation ee­
scribed a Microsat project involving
meteor-sceuer radio propagation.
While meteor scatter has been used by
hams and others for communications
between terrestrially-based stations, il
has nol been observed from the van­
tage point 01 satellites. Such a study
will p rovide an opportunity lor the UN­
AM 10 part ICipate in a tutsre MlCrosat

"'-

SAREX

It is hoped that by lhe time this is
prinled, ST5-3Swill have completed ils
mission with Ron Parise WA4SlR us­
ing packet and VOiCe lrom orbit. Ron
ta lked to lhe symposium enenoees
about the goals 01 his fl ight and the
progress to date.

l ou McFadin W5DlD brought the
hardware for the Shuttle Amateur Ra­
dio EXperiment (SAREX) slated for
launch with STS-37 in the spring. Two
ham astronauts on STS-37, Jay Apt
N50Wl and Ken Cameron KBSAWP,
were available to talk with symposium
participants about the mission. lou's
paper in the Proceedings provided real
insight to the many challenges encoun­
tered in the course of satisfying NASA
requirements 10 get a payload on the
shuttle. The documen tation req uire­
ments have produced a ecoecase lull
of material just lor the SImple VOiCe and
packet statton 01ST$-35. With the ad­
dilion of SSTV and FSTV equipment
lor STS-37, the requirements were
even more str ingent. The SAREX vol ­
unteers have provided many hours of
eHort on the project. SAREX is a con­
tinuing project as long as we have
hams on shuttte Ilights.

Additional Projects

During the weekend . the AM$AT
Board o f Directors considered many
future amateur satellite experiments.

The work by AMSAT·ltaly o n
ITAMSAT, an adVanced MlC1osat, has
passed the drawi rtg-board stage wilh a
nearly-<:ompleted night-tes1 model. Al­
berto Zagni 12KBD and his group have
,mproved the orig,nal M,crosat c0m­

puter design. A launch in 1992 or 1993
is expected.

Other programs under study, or now
enter ing the design phase, include
SEDSAT-1I0SCAR, ADSAT, the Solar
Sail, and efforts by AMSAT-Australia to
work on a Microsat 01 their own.

SEDSAT would be an amateur radio
device as a part of the Small Expend­
eble-Tetber Oeployer System slated
lor a Delta·2launch in a lew years.

ADSAT stands lor Astronaut-De­
ployable Satellite proposed for a shut­
tle mission. The project, conceived by

POOto F, Diclr Jannson WD4FAB ooids
Phase IVhelix antennastor 13and23 em.

Bill Clapp KB7KCM at Weber State
Uniyersity , has also been called pizza­
sat due to its similarity to an extra·thick
piua box with an antenna,

The Solar Sail effor1s 01 the World
Space FOUndation need a communica­
tions and control system thaI could be
designed by AMSAT along with a ham
radIO transponder SY'Stem.

AMSAT Austral ia has just begun
early design efforts. but has fhe capa­
bility to produce a Micr0$8t ,

YOu can find detaus of these projects
and others in Proceedings of the
AMSAT 1990 Space Symposium,
available from AMSAT for $20,00.
Write to: AMSAT-NA Headquarters,
850 Sligo Ave . #600, Silver Spring MD
20910-4703, Of call (301 ) 589-al62.

AMSAT members can get the partic­
ulars 01 AMSAT programs and organi­
zational changes Irom the minutes 01
the Board of Director's meeting as coc­
IIshed in TheAMSAT Journal,III

Photo G. (Left 10 right.) AMSA T Dlfeclor Tom Clarlc W3IWI reported on A.Q-13·s orbital changes and decline. AMSAT President and Director Doug Loughmiller KOSI
fielded questiOns with Dr. Karl Meinzerof AMSA T-DL on the nexl generation of high-orbit amareur spacecraft, AMSA TDirector Bob McGwier N4HY described both the
AEA and TAPR DSP modems.
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the calendar lor the good and lair
days. The 20118 meter and 15112
meter bands will sutter the most
along with 10 meters th is month,
so don 't expect miracles. Perhaps
in February we ' ll see some i m­
proveme nt , and March ought to
get us back on the road to good
worldw ide OX conditions on all
bands. Let ' s wa it and see . . .de
W1 XU III
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Janua ry 1991 is not expected
to be a stellar month for OX, with
less than hall of the days rank ing
only good or cccc-tc-re« (see the
calendar). Seve n days will be
downright poor, with the remainder
trending pcor-to-tair Of fair-to-poor.
M any a li gn men t s a re
taking place this month
thai will keep the iono­
sphere disturbed. and the
magnetic fie ld unsettled
to active. Solar flux may
be tren d ing downward
during part of the monlh as
well, which won't help mat­
ters a lot. However, watch
W'WV care fully for trends
on an hourly or daily basis
for an upwardly moving
sctar ftux and a downward­
ly moving " A" index. Let's
hope Feb ruary will be
better.

The 80 /75 and 4 0/3 0
meter ba n d s shoul d
provide some good , low·
noise act ivity in ee U.S .,
Canada, and South/Cen-
tral America , but OX will
de pend on a rela tive ly
quiet magnetic fie ld . On
the poor days, however,
don' t despair , since trans­
equatorial skip and over­
the-pores signals will be
present. The polar paths
will be weak and full 01
ec h oe s, whe re as the
trans-equatorial path wilt
prov ide stronger signals,
sometimes even on poor
days.

The 160 meter band
ought to be good for much
01 t he month, so watch

J im Gray WJXU
210 Chareau Circle
Payson AZ8554'

worI<$ ...... Iha Boy SCouts 0( _ Olhef

'f'OUtrl Of9arl'UIoon WlIat ~ tl"- ,l8igIltloI gal
hit; licl<eI and decided he was goong 10 l>&­
eomaan almar for (gasp' ) kids?

Ya ' know , . I' m a prett y lo l.ranl gu y,
There are lew Itljngs in Itlis world thai can gel
me r.ally Sleamed, Most ot Ihem revolve
around bigolry and disllonesly jn alilhejr ~ar~
ous forms. Ttlal is why I am sick arid t iritd of
me amaleor commun,ty gMog Ijp service to
in<:r.asi"ll our ranks , Ws a boId!aced lie,
folks, and Ws aDoul l ime we stopped lelhog ~

10 aacll OIher,
1I_ lleep lalllil\ll aboul gell'ng mora peo.

pla-Ilds and a<lults-inta<astad in _r
'adoo. wily is • lNiI _ moslIy do -vtl>ing
po ib" to keep people a.ay?UnIII_ come
10 gnps wtlh IhooI aIoIlSI, bigoIed al!Jtuda. any
6osc::".ion of hew 10 inlftI1ISl~ ., __
t_ -.loo .......uless.

Ulsl rnontl'I I suggested ll'IaI ""'" aI the
other hlllMar:tl m.....ela COfTIP8""lI 10( a
young~'s alt8flloon. perl\aps _ ....r
.adKl was considered Old news , WIlIiI . 1lI
magoc ' 0 me IllI a tweM>-yaar-okl in lhe pr&­
comput., . ra is low-lectl to loday'a lweIve­
year-old compule, hacker. Sut maybe Itle
proolem isn'l gett ing lhe magic bacll inlo am­
ataur radio, Maybe Ihe problem js getting fl,e
magic back inlOradio amateurs.

Gettl"'ll The Magic Sack

Last monttl I asked you if you remembered
The . Ic,lem&flt you f.eII wilen you made your
firs! OSO. FO( most 01 lIS, iT Will probably a
CW contaet on ,he Novice potloon 01 ana of
Iha Iowar '*>dlI. 00 you .amembal your first
ox OSO? Was lhere som.o"e IIIara 110 help
you II'" your Iocl<m? Did """ hokl your
_ and .... you !tl<ough , . as Ihen a

slrang.e, . onderful and fflghlening ....

-'"Amataur .;rdoo can be jusI as ..ranglO. JUS'!
as woooOe<1ul. and;ust as 1ng!I''''''''Illl 10 a new­
oon- ,n 1991 IllI iT ...as lO you in I~ (O(

1950. 0( 1960. 0( 1970). VOUI\ll 0( Old, lhe
• • Cil.........t of that firsl OSO can be eve<y bit
as magic 10 a Ollw Novic<l us,ng a TS-44(1 as ~

was to you on an HW·16,
Have you lost Ihal feeling 0 1 mag'c? Has

ham red jo become boring 10< you? Are \'<lU
spend,ng less and less lime betl'nd l he rig
and mora and more lime in !ron l of l ila TV?
Maybe \'<lU need 10 find tlla! magoc aga'n , 100.
The basl . ay to ..sp,a o1c your OWn .,ta<ast it;
to sr.are ~ w~I'I__,Pock OUI a lew )'OUf'IQ

people and snare .......1_ tldKl WI!h them,
....ke ~lun, Buikl_ ....tennas. pu1 togalh­
er a ORP no 0( GregOU1!h11t Old boaIlIf"IChOr ,
Til<. a lew youngsler"S oro /I ...:lUr\lao.loppifog
e. ped<toon 01 camping lnp TI'Ia neIl I.....
your '*'lI"bO' • standing on ,. ..... and
stanng up at your antenna._. him ,n 10_

_ ' . al i lla 0Iher end 01 lhal lflbll_
II your radKl club meetings are _tf>tng

you forGe you<sell 10 anand. instead of !he
tl'lltlhgtl ' of your mont h. find one 0I he< parson
wflO sg reato w,l h you and slaga a coupe.
Th,ow out the old men and ,n~, t.. lh. local Girl
Scout troop 10 a meeting (Ihat ougllta' shalle
'am up).

Plan a tlands-on demo booth al your local
mall , Yas " , HaoOs-on' l . , vis,tors 10 the
boottl actually- sj, behind ee micf09hone and
malle • conlact Mak.. sure to ha... RTTY for
Il'>a shy /ol~s. Don'l forget a pac~" demon­

sI'a''''''' Go 0111and actually-SOlicll newI\amS
Are you leIored? How llbout setI"'lI your ala­
t>on up aI a local ala..... ,I..., schoof? AI you
I'Iava 110 do is -'<. . Tall< 10 a scoe< lOe leacher
and 'o'OIunl_ 10 demonSlra!. pac~el .....
&aIeIr1e lUoy Ieachef wort h he< !arMIt. _

JUmp al lhe chance 10 demon",al. _al
they're leacf>tng

II l ila magtC has gone 0U1 of amal.... radoo
for you, you C8tl '1blame anyone Du' yourself
Amalaur .edKl is juSI as e.c~'ng IllI il aver
was, You'veJUSI got to find someona to slla,e
,t W,lh ,III

The Big Lie
This month. I was gcong to conton"" wittI

Iasl mont" " lop;e: geI1"'ll)'OU"ll people ex­
c~ed about amateur rlldio . I lJOl llbout hall·
way into a column suggest,,,,, dtflet....t ways
10ma'l amateur radIO• • crtu-.gto kkls, but my
mind kept relurnill9 10 tile same thought
" Why ",nte sllout gellIng kids excited about
ham radio when tile roo! p'ob4em goes much
Deeper. Why no1 ju., la lk about the REAL

problem""
Her. II is . The singlol DiWHt reason wfly

tflere are not lJIOfe youong people involved in
amateur radio ,n !he UnllfId Slates is thai the
~Ul majority of act.... lice" sed radio ama­
leurs do not want more young people if>.
WlIwd in amateur~,

Tha" . right . lol kl . Mt . John Q . Ham
doesn't *ani 10 shIore ......... bands _

kocb. Judgiing by lI'*rK1-. "-' ham$ are
<bng fMIfYl'"''lI they can 10 I<Mp anyone...-!tIe age 01 21 !rom gen,ng """"""'" in
ama' ..... radio. In fact. most ........ don ', wanl
ANY _l\iIms .of any 198

N_ . before the '''livia' llrQUf> 01 goofballs
gelS oul ltleir Cfayons and K , a wi$ me nasty
lel1ers, loll me say l ha' )'115. tile,. ar. m any
illdividuals and groups ot hams who are ac­
tively involVfld in rec ruit ing youngsle•• lor
,malllUt radio . I mentioned a fewotthem lasl
month. Yes. there are a few hams who do no1
ha.... a prejudice towards Ilids. and lhey're
doing gr"l *O'i< . UnlOfluf\lItely. these tollls
.... a 'iny miolOl ily of active hams.

The vast rrI<IjOtrty of our leIIow.lldoo .....
Iauf'I do nor: . anl mota youngslers in the
hotlby. 00 you need proof? Bong a youngster
10 a radIOdub..-mg Go ahead ,Oo~ . n-.
stand baci< and watd'lll'>a QUtpOunng of lfIdrI­
leier_silo, a,ed upon _ .,.,.....erby ltMl
~ofthlsdub , 1·..._. WIIhmyown
ayft, and I would be _ ,ng 10 bal lhal out of
20 dub meet>rIgs there would be ma~ """
0( two where !I<>m8OfMI would actually ap­
proach lhe child and welcoma him ' 0 the dub
(tllal is. il tile Ilid could Slay a.ake long
enouglllo gel l lIrouglllhe ,eac:hl\ll of Ihe min­
ules of lhe lasl meeting. lhe 45 minute discus­
,ion aboullhe purcllaae of $50 worlll of coax.
and Ille 20 minule argument aboul whare 10
hold fhe club picnic Itlis ye81)

You want more proof? Lialen 10 any aetivll
repaater in any populated area , What hap­

pens when the sound of a young voice is
heard'> Hey. most Nims in thiaeountry ......,·t
......__a cal on a IeflNle<from anoIhflf
.c:luII , The5Ol>fldofayoung _mustcause
paralysla , Agaun, <Jon'1 taka my won:Ilor II.
Ne.t _ you 're in ........ where nobOdy
Ilnows your caIsigro, PMS the _ 10 a
young per$Ofl and ha... them your cal-
"llfl 10 ...."""f>C'I tl\al they _ moMonng
N..... I'mes out 01 len you " r..ar..-.-.........,
on Il'>a most populated repea te< in 'he area.

Hey . ~'s "'" only kids who gat snubbed as
ne..:omeR al club meel,ng, and on ,,,.
pealers, 1'... " " h,ough enti,e c lub l'Met,ngs
where r>ol one person ha, asked me my name
or whelher or not I was a ham, NOl hjng' And
yef , if \'<lU ask everyoOll et rnet meeting wtlal
the single biggest problem facil\ll amateur
,IldKl it;, you wHi probably- gel a unan,mous
response: growth, We can 'alII all we want
aboul increasing the numba<oIlWnS. but lhe
••idel_ s.how!I tkal "'" don't .......1any more....
.-. the ediIor of anoltoar hem magaz,ne

,-ott)' -.Jmmed!hlll he w..,·111'InIIed when
,. 'l8iQhbOO eq>o !55"'" .... lfIlflfftlt ll'lbolCOm­
"'lI a "-". He asked ,. readata 10 lei him
why he ...asn 'l thriIed aI Il'>a 'JPPO"luAlty 10

....... thrsll'eal hotlbyWllha 'oeoghbor, 1·.1eI
h"""'y,Could it be ""'I he 4oe$n '1wllfll ""y
new hama IMng oro hIS blocl< . C8USlng TVl,
calling tlim up to ask for advICe. borrowing his
Old ~u,pmenl and ha...ng the tun lNit he's
baan tlaving ? God lorbid , Itl,s neoghbor might
have a I. w grandc tli ldren. 0< pertlaps tle
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