


e1G-241OH an~ Ille I
full operation on ilJe 2-m

Hyamaleur bands. 36 memories.
-meters/ 35 wal1.'; on 440MH

oompacl size. abuilt-in duplexer. slnJJIl
noous dual band receive. and auto dialing.
The 1G-241OA OOIDes cemplete wiiIJ allilJe

above features and 25 wal1.'; on b«ll 2-melI'l'S
and 440MHz.

For full deails and spec; on ilJe 1G-2410
and 1G-322O. call ilJe loom Brochure hotllne aI

l-llOO-99!l-9877. See asoperior ciass of dual band
mobiles. we 1G-241O and 1G-322O. at your quality
loom amateur dealer today.



Simply connect one of our fully automatic phone patches to
your base station radio. Suddenly your mobile and HT radios
can initiate and receivetelephonecalls without any assistance.

--.. ... ..'
~­.... .-.- .'

.. ...

•

MODEL CS-700: An economical simplex sampling patch. The operator is in
full control at all times. User selectable operating modes: VOX Enhanced
Sampling or VOXControlled Sampling. Features include a9 Phone number
Speed-dialer, Automatic Sample Window Set-up and more.

PRIVATE PATCH V: Offers four user selectableoperating modes:
1. Simplex VOXEnhanced Sampling 2. Simplex VOX
3. Semi-Duplex 4. Repeater Maker.
In the Simplex VOX mode, Private Patch V can be used straight simplex or
through remotely located repeaters and only requires Mic jack and ext.
speaker jack connections to the base radio. Features include a 90 Phone
Number Speed-Dialer, Remote Base operation and more. Thousands are in
use worldwide.

MODEL 8200: Includes all features and modesot Model CS-BOO plus 90
Phone number Speed-Dialer, Remote BaseMode, DTMF Selective Call ing
(other tones are optionally available), remote ly programmableaccess codes,
and more. (Also available in desk top cabinet). This is the finest Full Duplex
Patch/Repeater Controller in the business! !

All Models Also Include: Bui lt·in user programming keyboard with digital
readout display (All features and modes are user programmable) • Last
Number Redial • line in use detect · Call Waiting · Automatic 1-800 toll
override · User programmable CW 10 · Single or Multi·Digit Access!
Disconnect codes - Secret Toll Override Access Code · Hooknasn- Fu lly
Regenerated Tone or Pulse Dialing · Ringout sounds like a phone · Remotely
controllable relay- Non-volatile memory - lightning protection and the
famous one year CSI Warranty. When you compare to brands Cor I you will
find there's simply no competition.

Call or write for brochures and dealer information.

G\N MODEL CS-800: A low cost patch that operates either full or Semi Duplex.
~~ Plus has built-in Repeater Maker. Use with dual bander radios or connect to

your existing repeater for Full Duplex patch. Also turns your rad io intoa
powerful repeater system if desired. Other features include9 Phone Number
Speed-Dialer and more.

CONNECT SYSTEMS INC.
2064 Eastman Avenue #113
Ventura, California 93003
Phone (805) 642-7184 ' fAX (805) 642-7271

CIRCLE 12 ON REAOER SERVICE CARO



BASE/REPEATER ANTENNAS

Xseries

X·500HNA DUAL·BAND REPEATER VERSION

X-500NA DUAL·BAND REPEATER VERSION

DUAL·BAND REPEATER VERSION

DUAL·BAND REPEATER VERSIONX-200A= ::?P===::=:::::==============-

U-5000A

PART # FREQ GAIN(dB) PWR(W) LENGTH(FT) CONNECTOR WIND RATING ELEMENT PHASING

X-500HNA 2m170cm 8.3/11.7 200 17.2 N 90 2m:3-5/8~,70Cm :8 ·5/8~

X·500NA 2m170cm 8.3/11.7 200 17.2 N 90 2m:3-5/8~,7OCm :8-5/8~

X-20OA 2m170cm 6.0/8.0 200 8.3 UHF 112.5 2m:2-5/8~.7OCm :4-5/8~

X-50A 2mf70cm 4.517.2 200 5.6 UHF 135 2m:618~,70Cm :3-518~

~ U series VHFIUHF MULTIBAND
-- - - ~

PART # FREQ GAINldB\ PWR(W) LENGTH(FT) CONNECTOR WIND RATING ELEMENT PHASING

U-300A 70cm/23cm 8.6/13.2 150 8.3 N 11 0 70cm:4-5/8~,

23cm:l 0·5/8~

U-5000A
2mf70cm 4.5/8.3

150 6.0 N 135
2m :6/8~.70cm:3-518~,

/23cm 111.7 23cm:7 -5/8~

F series VHF UHF MONOBAND

F·23A

PART # FREQ GAIN(dB) PWR(W) LENGTH (FT) CONNECTOR WIND RATING ELEMENT PHASING

Dp·GH62 6m 6.0 200 21.0 UHF 78 2-5/8~

F-22A 2m 6.7 200 10.5 UHF 112 2·7/8~

F-23A 2m 7.8 200 15.0 UHF 90 3-5/8~

F-142A 1 1/4m 5.5 200 6.0 UHF 110 2·5/8~

F-718A 70cm 11.5 250 15.0 N 90 1 8-1 12~

F-1230A 23cm 13.5 100 10.5 N 90 25-112~

·F·718L:420~430MHz,F·718J:430...440MHz

- Rugged fiberglass radome(DP-GH62 thick-wall aluminum)
- Wind speed ratings in excess of 90MPH

FEATURES
- WIDE·BAND performance
- VSWR 1.5:1 (nom.)
. Factory adjusted, no tuning required
- Weatherproof
- Stainless steel radials & hardware
- UPS shippable ~• • • I
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Wayne Green W2NSOI l

NEVERSAYDIE

proposed SOlution . And I Iry to make
them creative solutions. So then, how
can we turn a hall b ill ion dollar pork
project into something of lasting value?
A silk purse?

let's put this educational project into
a tamiliar trame of reference so _ can
deal with it. l et's consider IhiS as an
enormous technical research project .
ObviOusly we aren't going to make
much progress il we have 535 re­
searchers all going theIr own way WIth­
out any commun ications betwe en
them

SCientists achieve progress through
communicating via sc ien tific maga­
zines. They research one aspect 01
their subject, write a paper tnet is sub-­
jected to peer review and is then pub­
lished , Th is tends to weed out the
nares and keep scie nce lurc hing
ahead,

The " America 2000" project would
make a whole lot more sense to me il
the researchers had a peer revie w
magazine to help tie them logether.
I've been trying to ge t Renssefa er
Polytech nic Insti tule to let me help
them start such a publicatIOn for sever­
al years. They've inched ahead, start­

ing a Center lor InvestigatIng Under­
graduate Educat ion (ClUE). but that
isn't likely to accompl ish much without
a publication dedlCaled to new educa­
tionaltectlnologies.

Yes, !here '!> a teeny weeny linge 01
self-interest involved . Just by accident
it happens that I'm in a good position 10

provide such a publication at a Iraction
01 the normal cost lor starting a new
magazine. It wouldn't take a big invest­
ment to get it going and into the black.
There are hundreds of entrepreneurs
ou t there with innovative product s
they'd like to have schools know ebocr.
Schools will be expe rimenti ng with
computers, networks, video, audio ,
card readers and so on . , .end that
means zillions 01scnware programs 10
be evaluated. I think there 'd be enough
advertising to pay the Ireight.

With a well-done communications
medium I think it would be possible to
get good value ITom the hall billion in­
vestment. Without it, I smell port\.

Your congressmen and senator!> are
going 10 be very interesled in gettIng
the million for their schools , so iI's un­
likely there ' s going to be a great
groundswell opposing Ihis bonan~a .

Wnte to your represenlal rves and ex­
plain that you're going 10 be watching
to see if they spend the money righ t

_. and that WIthout a communications
medium to help guide the participating
schools as part 01 the package the
likelihood of anything positive happen­
ing is slight

Sherry says I'm wast ing my time
since 90% 01 you don't even have a
clue as to who is representing you in
Washington. I think she's wrong . . .n'e
probably 80% . Well , I kn ow my
mine ... Iike Senator Rudman . And he
knows me too. I wrile him I visit him
when I gel 10 Washington and discuss
what's happening .

Our e~-cong ressman Judd Gragg is
now the governor 01 New Hampshire

Continued on page 74

it's possible . . . if you're smarter than
your kid. look at it this way: When you
want an OSCAR antenna installed on
the rool, are you going to have to climb
up there or can yOUcon your kid into it?

Making contacts via OSCAR is a
blast. It isn't easy, so you know you've
done something when you get good at
it. Or do you just call in on a 75m round
table and that's it? Or Iriner away your
life adding to the trustraling pile-ups on
OX stations?

Been on packet yel? How about
RnY? Do you even know how RnY
works? Okay, how many data bits per
RTTY character? How many l or
ASCII? How about lor digital audio?
Five, eight, and 16 , Can you explain
what a parity bit is?

President Bush has been lak ing
some media heat lor spending almost
all 01 his t ime on foreign affairs and
ignoring our national problems. He's
been much more vocal about gell ing
Turkey and Greece to stop lussing over
Cyprus than he has over our educa­
tional disaster, our still-escalaling drug
mess and worsening crime in America,
Maybe we need more media event inef·
tecruer task lorces.

Even some Democ rats have noticed
the natio na l leade rs hip vacuu m,
though lew have had the guts to say
much about it. And none have come up
wil h an y pract ical SOlutions to our
mountIng problems . . . they just carp.

I did get a White House leaked pre­
view 01 their "'America 2000" ecoce­
tlQn81 proposal. which has been thrown
up in the air for target practice . As pro­
posed, it seems tike another delicious
pork. barrel effOl1, Wlfh $ 1 mIllion lor a
school in each congressionat d IS­
trict ... to be used to try and improve
lhe school.

I'm not sure where the government
is going 10 get the needed hall billion or
why, without some coordination, they
expect to see much change in the
school system. Considering how the
money is going to be distributed , I'm
Sure our congressmen will l ind the
money somewhere . .. or just go 011
budget again. We know the money will
be gratelully rece ived and happily
spent. Perhaps they' II spend it on
higher adm inistration salaries ... at
least until it's gone.

Unless this is your first brush with
one 01 my editorials, you know lhat I
don't bring up problems unless I have a

mentarily. I don't want to cut into your
hamming time or your watching ball
games on TV for anything as insignili '
cant as your kid's education .. .upon
which the whole rest 01 his or her hIe
depends,

like Quitting smoking or dieting, it's
inlinitely easier to put il 011 than to de­
cide to actually do something I wrote a
little abOut that a lew monlhs ago in
"'Qh Darn, My Kid's Gone Bad."'1 think
that went in one eyeball and out the
othel" . Maybe il you'll try readmg my
editorials with one eye shut?

How many hoIJrsa week do you read
magazines and books which will in­
crease your own knowledge ... eithef
onenled toward your business or your
general education? Sixteen years of
school gIves you not much more than a
loundation !Tom which to start a lIle­
time 01sell-8ducation.

I've recently been organizing my h·
brary. It' s amazing how many books
I've read over the last 50 years. Fills 40
six·loot bookcases . . ,and Ihat doesn't
count another 50 cartons 01 books oul
in the barn. Plus two bookcases for
cassettes, three lor LPs and six for
CDs, My house is beginning to lill up
with bookcases! Okay, put me down as
a braggart, if that makes you feel eet­
ter, but I brought il up 10 show that I'm
nol asking you to do anyth ing that I
haven' t done.

How do you lee! aboul people who
are making more money than you? Is it
luck? Or have th ey worked hard,
er . .. or smarter ... than you? Are you
honestly doing the very best you pos$i­
b1ycan at yourworlc? Are you absoIule­
Iy sure there aren't some books and
magazines which might help you do

bener? How about some courses you
might take to help?

And what about amateur radio? Are
you trying to learn all you can orale you
a glorilied CB appliance operator with
only a vague understanding 01 theory?
How many of our amateur radio h0b­
bies have you exposed yourself to so
lar? Each one is a learning experience,
and as such can be exciting and re­
warding. How well·worn are your ARRL
and Radio Handbooks? Tsk!

II you have any kids , have you tried
to open their eyes to new ideas and
things they can learn? II your kids are
over 10, have you interested 'em in
amateur radio yet? Kids being naturel­
Iy contrary , that takes some doing, but

Our Kids vs. Their Kids
If you 've been reading Business

Weelcyou already know how Ameri can
high school kids compare with the
Japanese. It isn't comfort ing . For
starters, the Japanese kids spend 60%
more hours in school! And they spend
an average 01 19 boors a week on their
homework, as compared to 3.8 hoIJrs
lor American kids. Is it any wonder
Ihey're running circles around us in

,''''-
II you add the homework and class

l Ime and ignore outside reading , il
would lake AmefiCan kids 22.3 years 10
equal 12 years 01Japanese education'
10.3 years is Quite a tlandicap. Now,
aboYt that reading ... the Japanese
spend almost three t imes as many
hoIJrs readIng as America n kids, so
they've gol us there too.

Spending more money 10 solve prob­
lems such as increasing the hours kids
are in school isn't the whole answer.
For cin g Ihem 10 spend 50% more
hours gell ing a second-rate education
coe so 't make much sense . Oddly
enough, there have been some totem­
gent studi es aimed at f inding oUI
what's gone wrong with American ecc­
cation ... and they 've been published.
c cestc n: Have you bothered 10 read
any 01 them?

Yes, sure you love your kids and you
hoge that somehow they'" do better
than other kids . But do you care
enough lor them to actually take an
interest in their education? Not many
parents do. Do you care enough tor
them to lry and keep them lrom getting
leukemia by making sure that they're
not beIng exposed to electromagnetIC
lields ... ertner Irom a nearoy power
line or pole uenstcrmer, an electric
blanket. etc .? Do you care enough
about theIr long·term health to not
smoke around them?

Are you helping to educate your kid!>
or do you mainly train them not to both·
er you? The American educational eys­
tern is a mess, but it's organized in
such a way thaI you have a much beller
oppo rtunity to do something about it
than you might think.

Though educat ion is compulsory.
the lederal government doesn't control
it . It' s more in the hands 01 stale gov·
ernment s , . .aoc those hands are
within your reach ... it you can terce
yoursell to be inte rested morethan mo-
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TH-77A
Compact 2m170cm Dual
BandHT
Here's a radio that deserves a
double-takelThe 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 store all of the
DTMF characters (*, #, A, 8, C, and D)
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 section is
modifiable for MARS/CAP. Permits
required.)

• Dual receive/dual LCD display.
Separate volume and squelch con­
trois 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 15-digit codes can be stored.
• Direct keyboard frequency entry.

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

• MUlti-function, dual scanning.Time
or carrier operated channel or band
scanning.

• Frequency step selectable for
quick aSY. 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, belt
hook, wrist strap. keyboard cover.

Optional acceaaoriea:
• BC·10: Compact charger . BC-1t: Rapid
charger · BH-8 : Swivel mount . BT·8: AAA
battery case . DC-lIPG-2V: DC adapter
• DC-4: Mobile charger for PB-l0 . DC-5 :
Mobile charger for PB-6, 7, 9 . PB-S : 7.2 V,
200 mAh NiCd pack for 2.5 W output
• PB-6 : 7.2 Y, 600 mAh NiCd pack . PB-7:
7.2 Y, 1100 mAh NiCd pack . PB-8 : 12 V,
600 mAh NiCd for 5 W output - PB-9:
7.2 V, 600 mAh NiCd with built-in charger
- PB-11 : 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 fitter and cigarette
lighter plug - SC-28, 29 : Soft case
• SMC-30/31: Speaker rnics. - SMC-33:
Speaker mic.w/remote cont rol - WR·1:
Water resistant bag.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS&TESTEQUIPMENT GROUP
PO, BOX 22745, 2201 E. Dominguez Street
Long Beach. CA 90801·5745
KENWOOD ELECTRONICS CANADA INC.
P.D. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD
Complete service manuals are available for a ll Kenwood transceivers and most accessories,
Specifications and features are subject to change without notice Orobligation,

. .. pacesetter in Amateur Radio
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EDITED BY LINDA RENEAU KA 1UKM

rescue and reduction of the illegal use of
emergency locator transmitters and emerqen­
cy location-indicating radio beacons. Sey­
mour, a cellular telephone engineer in Beaver­
ton , Oregon, had originally conceived of
modifying the 70 MHz Radio Control Radio
Service rules for assisting Ihose in distress in
remote areas.

The FCC sought input from organizations
and individuals . Fifty parties, consisting of
search-and-rescue (SAR) organizations, the
Civil Air Patrol, local and state agencies, man­
ufacturers, radio user organizations, and indi­
viduals, responded with comments , and eight
filed reply comments.

After carefully reviewing the responses, Ihe
FCC's decision to reject PELTS was appar­
ently based on two issues: the watch-and-re­
sponse system for PELTS was not sufficiently
developed, which would result in uneven
usage and a lack of support for refining the
new technology; and the legal t rend of pursu­
ing large damage suits would probably dis­
courage individuals and organizations knowl­
edgeable in search and rescue operations
from participating in PELTS .

For now, people camping, hiking, mountain
climbing, or living in remote areas will have to
continue to rely on devices such as smoke
flares, strobe lights, signal mirrors, and bal­
loons to alert search-and-rescue teams of ors­
tress and the need for emergency interven­
tion. The FCC is looking to the Interagency
Committee on Search and Rescue (ICSAR)
for guidance on fulure developments. TNX
Westlink Report, No. 608.

Eanhwinds Balloon

valid reason to maintain the requirement for
any applicant.

Disabled amateurs who are upgrading
from General Class are now objecting to hav­
ing to obtain another original certificat ion
from a physician for each upgrade, and they
contend that a Certificate of Successful
Completion of Examination for Element 1(C)

(the 20 wpm requiremen t) should not be
subject to expiration. At present, Part 97.505
rules do not provide for CSCE credit beyond
a 365-day limi t. TNX W5YI Report, Vol. 13,
Issue#17.

New IRCs
A new version of the International Reply

Coupon (IRC) is now out. The new version
states that it is redeemable for the minimum
airmail postage to another coun try , The older
version was redeemable for postage equal to
the minimum surface postage.

In the U.S. , post offices should exchange
valid IRCs from other countries (stamped on
the left) for 50 cents worth of stamps. tRCs
continue to sell for 95 cents. In theory ,
U.S.-issued IRCs can be exchanged for the
original purchase price (in the center) minus a
one-cent handling charge. In practice, few
post offices offer this option. If you run into
problems redeeming IRCs, refer your post­
master to section 392 in the International Mail
Manual.

If other countries follow the U.S. example,
and exchange even the older version IRCs
for currenl air mail postage, the practice of
requiring more than a single IRC for return
postage of a single aSL card should end.
Any DXer who purchases the new version
IRC should point out to the DX station that
this IRC covers return airmail postage , Any
OX station requesting more than one lAC
would be charging for aSL cards, a possible
violation of DXCC Rule 12(c). TNX The OX
Bulletin, Issue 602.

PELTS Now Dead

In mid-November , th e Earthwinds
around-the-world manned balloon flight
will be launched from northeastern Ohio.
As described in the March '91 ATV column,
three balloonists will fly at 35,000 leet in a
pressurized capsule as they circle the globe .
Captain Larry Newman KB7JGM plans to op­
erate from the balloon on 28.303 MHz
throughout the mission. In addition, when he
is occupied with other duties, there will be a

The proposed Personal Emergency Lo- CW or voice telemetry downlink on this !re-
cator Transmitter System (PELTS) had too quency which will periodically relay the bal-
many p roblems, the FCC says. The chan- loon's current latitude, long itude, alti tude and
nels held in reserve for PELTS were released ground speed. Since this is the same !requen-
to Private l and Mobile Radio Service use last cy that is used by the CO All School's Net (the
August after the FCC concluded that at this net meets every Tuesday and Thursday at
time PELTS could not adequately meet the 12:30-1 :30 pm. Eastern time) , it 's hoped that
public need for emergency communication in schools as well as hams worldwide can have a
remote areas. Had PELTS succeeded , it great time Iracking the balloon's progress on
would have used frequencies in the 220-222 its record-breaking non-stop flight.
MHz band . While over the U.S. , there will also be a live

In December 1989, in response to a petition TV downlink from the capsule on 434 MHz
filed by Kenneth Seymour KA70SM, the FCC (fast-scan ATV) as well as a 2m FM signal on
proposed PELTS for two reasons: emergency 144.340 MHz.
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Handicap
Exemption Clarified

Last December 1990 t he FCC changed its
policy against code waivers, exempting
severely handicapped amateurs from the
13 and 20 wpm Morse code requirements.
Recently, the FCC clarified the term " severe
handicap" to mean " a disability Ihal extends
for more than 365 days after the certification."
This announcement comes at a time when
some amateurs are thought to be asking for
exemptions for handicaps that do not interfere
with telegraphy .

The beginning 5 wpm code requirement
cannot be waived, since international agree­
ment requires telegraphy knowledge for
operation under 30 MHz. However, Volunteer
Examiners (VEs) are required to " accommo­
date" severely handicapped examinees at the
5 wpm level-even to the point of accepting a
sending test for code receiving, or just identifi­
cation of all 43 characters.

The FCC, of course, does not make medical
diagnoses. It will exempt disabled amateurs
from the higher speed requirements on reo
ceipt of a doctor's documentation of the
severe handicap. The FCC only permits medi­
cal doctors (M.D.s) and Doctors of Osteopathy
(D.O .S) to certify an examinee for the waiver .
The examinee must sign a release permitting
disclosure to the FCC of medical information.

The handicap waiver has generated contro­
versy in many areas. One of the latest has
been over the definition of a qualified medical
practitioner. The American Optometric Asso­
cia tion thinks Ihe FCC's definition is "arbitrary
and capricious, and without plausible support
in the rulemaking record ." The AOA believes
that optometrists should be included in the
definition, too. The ARRL is concerned that
some (nonham) physicians may not appreci­
ate the importance or purpose ollhe waiver.
And David B. Popkin W2CC of Englewood ,
New Jersey, noted that FCC rules do not re­
quire the handicap to be permanent . " A bro­
ken writing arm could result in a perfectly legal
certification atthe time, even though the indi­
vidual will be cured in a short time." Popkin
requested the FCC to issue a uniform criteria
to physicians nationwide . In response , the
FCC issued two pages of information, Fact
Sheet PR-5000 Number 205 , and added the
365-day requirement to the rules. The Fact
Sheet does not list specific disabilities which
qualify for the waiver.

Dennis C. Brown (callsign unknown) ar­
gues with the FCC Ihal if demonstration of
code skill is necessary to protect the public
interest, then it should not be waived for any
applicant; but if the public interest does not
require proficiency in code, then there is no
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Keith Littlejohn vi s 73 BBS You told
us a whi le back that kids should be able
to learn the code aiao wpm as easy as
learningSwpm .

We (Kyla N7JVA and I) have live
kids, and the three big ones (B. 7, and
5) are getting interested in ham radio
and want HF privi leges. So where are
the 20 wpm tapes lor beginners?

This isn't a silly comment! All of the
high-speed code tapes are for upgrad­
ing from slower speeds, not for staning
from scratch .

20 wpm is 20 wpm, so what would be
different about a tape for beginners?

As I've writ/en in my editorials every
few years, you sit down with a 20 wpm
tape and start listening. II's a blur.
right? Not quite. 1/ you start listening,
you'll hear an E when il goes by. Write
down E every time you hear il. Then
start listening for T, and write down
both E and T as they go by. Next start
listening for I. and so on Ihrough Ihe
alphabet. It"s a cinch. In a tew hours,
you're copying all of the letters, num­
bers, and punctuation _. .and al 20
wpm. Beats the hell out of trying to
gradually speed up . . .. Wayne

Jeffrey Viola , Jackson NJ I am a
new subscriber 10 73 Magazine, and a
wanna-be ham for about 25 years
(I'm 36). Probably would have become
one as a youngster, but neither my ta­
ther nor anyone else would take t ime
with a to-year-ole who loved 10 take
apart walkie-talkies, radios, or any oth­
er electronic gadget. Over the past two
years, I bought the ARRL Handbook
and every old OST I could get my
hands on, and have been leaching my­
self radio electrcrucs. Was gonna go
for my Novice (old ::;tyle) CW ticket. but
something held me back . . . perhaps it
was the coma I slipped into listening to
the local ham club weekly rag-chew on
2 meters.

When I heard the FCC was going to
issue no-cede tickets, • jumped for joy!
After all, I'm currently employed by a
major stock brokerage house as AVP
of their commun ications dept Talk
about technolog y- we've been send­
ing data via modems at 9.600 bps lor a
decade. t have one 18GHz and 23 GHz
microwave rad ios (d igita!!) linking our
headquarters. The 23 GHz radio alone
gives me 28channels, each 1.544 MHz
wide! When the big earthquake hit Cali­
fornia two years ago, we talked to our
people on cellular radiophones. I' m
looking into hooking up our SUN work­
stations on RF or infrared LANS. And
"you" wanted me to learn code? Give
me a taptop PC hooked to microwave
spread-spectrum reoot

The point of my letter is this, howev­
er: For alilhe editorial lip service, OST,
73 (yes, 73), and other publications
have given to the new no-code ticket,

From the Hamshack

where are the articles for the potential
no-code ham? Other than the one­
shot, pat-on-the-back short articles lasl
spring, • have not seen one art icie. II a
compu ter literate kid picked up Ihis is­
sue of 73, would he know he could geta
ham ticket? • called the local ham club
and asked about it, and got less inlo
from them than from a reluctant wil ·
ness at a Mafia trial ... .

I personally believe that everyone is
afraid Ihat 50 MHz + will become CB­
land. Where are, at least, Ihe UHF ern­
cles? Why not get elecfromcs/nam ad­
vertisers 10 put out a special no-code
one-time magazine? Charge a few
bucks and put it on Ihe racks for one
year? And lei us know where to sign up
to take the no-code1?

Jeffrey, we've pUblishea quite a few
VHF and UHF articles recently. Look
for future issues which will show you
ways 10 enter the exciting world of
VHF/UHF without breaking the bank.
By the way, the magazine you'd like to
see is a reality . . . it'scal/eaRadio Fun ,
and is now into it's third issue! . . . . Bill
WBBELK

Richard Bovee KF8NT, Tol edo OH It
has been said that along with the influx
of the new no-code Technician class
amateurs will come new technology.
Along wilh Ihat influx will come new
amateur organizations, each striving to
be the best they can be, serve their
communily and better the communica­
tions in their area. This, of course, will
mean more repeaters. Herein lies the
problem: repealer coordination. Good
luck! This is exactly the situation we
have found ourselves in. We cannot
seem 10 lind a 2 meter frequency that
can be coordinated. Paging through
the repealer directory, • find in some
instances, and not to my amazement,
more than one repeater per band per
individual/club.

Do you suppose the lime is near
when the FCC should rest ructure the
assignment of repeater frequencies
and aliow only one frequency pair per
band per individual/club?

Jeffrey C. Montgomery WB4WX D,
Palestine TX Congratulations on hav­
ing a fine magazine that attempts to tell
it like it is in the amateur community .
Mr. Green's colu mns make life triter­
esting, to say the least, and is the firs t
thing turned to every month. BUT, I
have to disagree with a statemen t
made rega rding Morse code as it per­
tained to emergency communications.
Mr. Green slated thai re was not aware
of an emergency situat ion where code
was used in lieu of voice or other mod·
es because of their inability 10 get
through atmospheric conditions. I was
personally involved in a situation that
proved said value olthe code 10 do just

that.
On November 15, 1987, East Texas

was hit by several tornados. Our town
was particularly hard hit , and lost most
of its local and all of its long-distance
telephone service. The local ham com­
munily swung tntc action and set up
command posts throughout the city.
Co nnection was made to the evening
NTs traffic net on 75m using SSB as
the primary mode. Because of the stat­
ic crashes on the air, voice operation
was unintell igible. The operators on
both ends switched to CW, and at­
though difficult to copy, the traffic did
get through Ihat night. The next morn­
ing when condit ions improved, the trat­
uc was handled on 40m SSB. In all,
over 400 pieces of traff ic were handled
Irom as far awayas Australia. 'roe coce
proved essential to our operation Ihal
first night. We used SSB and packet for
the majority of the remaining Health
and Weifare traffic.

• am an Extra class ham who has
paid his dues to the 20 wpm deity, but I
also support Ihe eococe Technician
for those who desire to go that route.
I've seen some fine, new Techs who
are valuable to Ihe service. But . think
the reported death of CW is premature.
Let's not write off a mode of communi­
cation that has proved nsen 01 great
value over the years.

Dar ren Leno W Dfl EWJ Now tha i
you've piqued my interest in mi­
crowaves and all the other things I
haven'ttried yet, I'd really enjoy seeing
more articles on the subject. Take us
beyond 10 GHz, and show us where to
go to leach ourselves more.

I would also like to see an article thai
describes the mysterious modes that
we hear about but never quite onder­
stand , li ke pulse modulation and
spread spectrum. I thin k many of us
don' t understand what we are even al­
lowed to do on these high frequencies,
let alone how to do it,

Thanks to your badgering, I've be­
come very interested in trying modes
that are new to me. I'm saving to buy
test-scan TV equipment, and recently
purchased an MFJ digital th ingamajig·
gy so I can learn about ancient modes
like AMTOR, RTTY, packet, and stuff . t
know I'm 10- 30 years behind the
times, but better lale Ihan never. Moon
bounce holds a big fascination for me,
and I've been listening to their nets on
20 meters.

Hey, why don't we put a 24 GHz re­
peater on the moon?

As for your plea to get " good" hams
on 20 meters , I went and bought an HF
rig just for you. • absolutely cannot be­
lieve what . hear on 14.312 (or there­
abouts) . It makes you want to do some­
thing, like tell those guys off. But then,
we become part of the problem. So
what is the solution? If hams are going
to be self-policing, let's gi ve ha ms
some police power,

Darren's Big Sofution to the 20 Meter
Fiasco: Any ham who has not incurred
a viOlation may become a "Band Moni­
tor" after receiving approval by a full
vote 01 the VEC organizat ions. If there
is any objection by any VEC, that per-

son will not be eligible to become a
Band Monitor, but may reapply aller
one year. There will be no less than 100
Band Monitors and no more than 200.

The speci fic cueuecauons for be­
coming a Band Monitor would be de­
clded later, but It us method would pre­
vent any one group from monopolizing
the policing lunction. Band Monitors
are responsible lor monitoring th e
bands and issuing "notices" for simple
violat ions. If a ham rs e frequent offend­
er, or commits extremely disruptive ac­
tions, the Band Monitor complaint is
referred to the Hearings Board with the
evidence (tape recording).

The Hearings Board is made up of
two hams appointed by each VEC.
These hams would hear complaints
brought by Band Monitors and would
have the authority to dish out license
suspensions 01 up to one year, Revo­
cation would be a penalty that only the
FCC, on the recommendation of the
Hearings Board, would be able to im­
plement.

I think hams need to give themselves
some leetl'l, Wayne, The FCC already
makes a provision to listen to the ad­
vice 01 frequency coord inators in dis­
putes arising from repeater interfer­
ence cases. Why not give the VECs a
lillie more author ity to regu late the
hams Ihay are licensing?

Howard Pomeroy KA1 ZCY. Suff ield
CT One of the reasons I'm writin g is to
inform you that I finally passed my
Novice CW and theory. and no w,
Wayne, I am a ham. My callsign is
KA1ZCY, and I am so proud of it. My
only regrel is that my dear Mom and
Dad weren 't here to share my excite­
ment with me .

73is a fine journal, my only comment
is I wish the "OX" column were a bit
larger.

G, Eric Fergu son KA6USJ, Concord
CA OK. You' ve finally done it!! I am
now motivated to upgrade from Novice
to Tech. I'm your Bth place winner in
the Ham-it -Up Sweepsta kes, Up till
now, I have had many excuses to not
upgrade. Lack of money, no place lor
an antenna, can 't remember code,
etc., wei!, you get the idea. Even my
Commodore 64 was given to me, and
now it's an orphan , I have never been
on the air yet , and have had my license
lor around 10 years. I admit I was hop­
ing to win an HF rig, but • think I'm
really going to enjoy the 2m/440 rig.
THANKS!I

Fran KG7NZ via 73 BBS • enjoy your
magazlne immensely. Never stop grip­
ing and grousing, it encourages the
res! of us to consider other ideas and
problems.l also look torwaro to logging
some time on your BSS now that it is up
and running .

The new BaS has been up and running
full·lime since the end of July. Every­
one is welcome to browse Ihrough the
ever-growing liat of useful programs
you can download. We now have over
1000 users! Feel free to give it a call at
(603) 525-4438. . . . Bill WB8ELK
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If you want the best Packet or multi -mode equipment
available, look no further. These data controllers have no
equal when it comes to features, performance and value.

The versatile DSP-2232 (above) is simply the most
powerful multi -mode contro ller available 10 amateurs.
II fe at ures Di gital S ignal Processing modems, dual
simultaneous ports, all known amate ur digital modes,
Packet and AMTOR mailboxes, and much more.

The legendary PK-232MBX (top right) has long been
the most popular data contro ller ever, and is still going
strong. Includes: Chebyshev filter design, Host Mode,
Signal Identification mode and more. With features like
these, no wonder it's number I.

For Packet only, the PK-88 (center) and its PC-com­
patiblc plug-in counterpart, the PCB-88 (bottom right)
offer AEA's famous Host Mode, Packet maildrop,
KISS mode, lithium battery-back ed RAM .. .the list
goes on and on.

When hams think of Packet , they think of AEA.

AEA is Packet.. .plus!

For com plete information on these or any other AEA
products , call the toll-free Info-Une at (800)432-8873.

Advanced Electronic
Applications, Inc.
P.O.Box C2 160/2C06 196th St. S.W. lynnwooct WA 98036
Tec hnic a l Support (206)775-7373 FAX (206)775-2340
Upgrade Line (206)774-1722
CompuServe I.D. 76702,1013
All specifications subject to c hange without notice
or obligation. ©1991 AEA, Inc. All Rights Reserved.



S198. MFJ-l086 $98 • MFJ-l 07B
Huge 5/8 ioch bold LCD digits let you

see the time from anywhere in your
shack. Choose from the dual clock that
has separate UTC/local time display or tile
single 24 hour ham clock.

Mounted in a brushed aluminum frame.
Easy 10 set. The world's most popular
ham clocks for accurate logs. MFJ-108B
4'hx1x2;MFJ-107B 21/IX1x2 in.
Cross-Needle .'.hI'58
SWR Meier $69·'

MFJ-264N
'698 11

MFJ Coax Anlenna Swilches 12/24 Hour L

$348 S MFJ-I701 $21 8 • MfJ.17028 5598• fJ-1704
Select any of several antennas from your operating desk with these MFJ

Coax Switches. They feature mounting holes and automatic i rOUnding of
unused terminals. They come with MFJ's one year uncondlt onal guarantee.
MFJ·17D1 , $34.95. 6 oos. 2 KW PEP, 1 KW CWo1.8-30 MHz. 1Ox3x1lh in.
MFJ·1702B, $21.95.2 positions plus new Center Ground. 2.5 KW PEP, 1 KW
CWo Insertion loss below .2 dB. 50 dB isolation at 450 MHz. 50ohm. 3x2x2 in.
MFJ-1704, $59.95. 4 position cavity switch with Iightenin!J/surge protection
device. Genter ground. 2.5 KW PEP, 1 KW CWo Low sWfI. Isolation better
than 50 dB at 500 MHz. Negligible loss. 50 ohm. 61/.x4lf4X1lf4 in.

"Dry" Dummy Loads for HFIVHF/UHF

MFJ·260B
5288 •

- ~~ -
,

• •

MFJ Cross­
Needle SWR!
wetnneter has
a new peak
reading func­
tion! It shows you SWR, forward and

MFJ has a full line of dummy loads to SUit yoUf needs. Use a dummy load reflected power in 20001500 and 2Ollf511
for tuning to reduce needless (and illegal) aRM and save your finals. wan range~. Covers 1:8-30 MHz.
MFJ-26DB, $28.95. VHFIHF. Air cooled, non-inductive 50 ohm resistor. SO-239 Mechanical zero adjusts for movement.
connector. Handles 300 Watts, Run full load for 30 seconds, derating curve to 80-239 conne~tors . Lamp uses 12 VOC
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:110150 MHz. 2lhx2V2X7 in. or 110 VAC with MFJ-1312, $12.95.
MFJ.264, $59.95. Versatile UHFNHF/HF 1.5 KW load. l ow SWR to 650 MHz. Deluxe Code Practice
~nM~~ ~~:ff~3~10t~i~et;~;~;:r~n~~e~~:i=J~~N~~~, !St~n~~J~r. 0 cillator
HF or VHF SWR Analyzer'"" MfJ·207 MfJ-206 MfJ.557

MFJ's revolutionary new SWR Analyzers give you a S99
8 5

S89
S

'248 5

complete picture of your antenna swR over an entire M . 57 euxe e rac nceOscillator
band .- without a transmitter, SWR meter or any other has a Morse key and oscillator unit
equipment. Just plug your antenna into the coax con- mounted together on a heavy steel base
nector. set your SWR Analyzer™ to the frequency and so it stays put on your table. Portable
read SWR off the meter. You can find your antennas because it runs on a 9-volt battery (not
true resonant frequency right at your feedline -- scrre- included) or an AC adapter ($12.95) that
tiling a noise bridge can't do. Battery operated and plugs into a jack Of! the skle.
handheld sized -- makes it soooo easy to work on Earphone jack for private practice,
antennas. MFJ-207, l.8-3O MHz; MFJ-208,142-156 Tone and Volume controls for a wide
MHz.9V battery or 110 'VAC with MFJ-1312, $12.95. range of sound. Speaker. Key has
MFJ Speaker Mics MFJ·Z83.l84,285. '248. adjustable contacts and can be hooked to

285L, 266. 267 or 2611..- your transmitter. Sturdy. frhx2V:lx3J14 in.
MFJ',compact SpeakerfMics let you carry your HT on your MFJ M II" I DC 0 II I

belt and never have to remove it to monitor calls or talk. You U Ip e U e
get a wide range speaker and first-rate electret me element for MfJ-l1\2
superb audio on transmit and receive. Earphone jack, lapel clip, $298.
PIT. MFJ-284 fits ICOM, vaesu. Alinco. MFJ-286 fits Kenwood. New MFJ DC Power Outlet saves you
MINIATURE SPEAKER MICS: 2" x m" x W '. MFJ-285 space and money. Hook it to your 12
and MFJ-285L (With "L'' connector) fit Icom, Yaesu or Alinco; VDC power supply and get 6 DC outlets
MFJ-287 or MFJ-287L fit Kenwood; MFJ.2B3: Split jack A1inco. for connecting your accessories. RF
All features of compact models.,One year guarantee. bypassing keeps RF out of power supply

MFJ~1278 Multl~Mode Data Controller from De line outlet. 13'hx23f.lx21fz in.

MfJ.1278 Use computer to transmiU _ . . ~ . __ JNearest Dealer/Orders: 800-647-1800
$2798 • receive in all 9 digital modes: • G .. • ....., • • MIIMFJENTERPRISES, INC.

Packet, AMTOR. ASCII, CW, Box 494, Miss. State, MS 39762
RITY, FAX, SSTV, Contest Memory Keyer and Navtex receive. Automatic (601) 32:H669, FAX: (601)323-M51
Signal AnalysisT1ll (ASATM), Easy·MaiFM, printer port, 20 LED tuning indicator, TU£X: 53 459J MfJ STKV
AC supply, Host, Multi-gray level modem, CW key paddle jack aAd tons more. • One year uncondilional guarantee • 30 day
Options include 2400 baud modem (MFJ-2400, $69.95) and software with monty blct guarantee (less sIh) on orders
cables for IBM compatible, Commodore 64/128, Macintosh and VIC-20. from MFJ . Add $6.00 each sIh. FREE catalog
MFJ-1278T, $359.95. MFJ-1278 with 2400 modem built in. MF} .. . making quality affordable

Prk" and specificat ions sub/tcl to change without notice or oblillation, C 1.1111fJ b _ " _ ....

MfJ-al28
$2 9 8 •

COYtl12
Meters and
221l MHz. 30 or 300 Watt scales. Also
reads relative field strength 1-170 MHz
and SWR above 14 MHz. 41/zx2V.x3 in.

MFJ, Bencher and Curtis team up to bring you America's most popular
keyer in a compact package for smooth easy CW

The best of all CW world's - a deluxe MFJ Keyer using a Curtis 8044ABM
chip in a compact package that fits right on the Bencher iambic paddle!

This MFJ Keyer is small in size but big in features. You get iambic keying,
adjustable weight and tone aAd front panel volume and speed controls (6-50
WPM), dot-dash memories, speaker, sidetone and push button selection of
automatic or semi-automatic' tune modes. It's also totally RF proof and has
ultra-reliable solid state outputs mat key both tube and solid state rigs. Use 9
volt battery or 110 VAC with MFJ-1305, $12.95.

The keyer mounts on a Bencher paddle to form a small (4-1 18 x 2-518 x 51h

inches) attractive combination that is a pleasure to look at and use.
The Bencher paddle has adjustable gold plated silver contacts, lucile paddles,

chrome plated brass and a heavy steel base witll non-skid feet.$13495 You can buy just the keyer assembly, MFJ-422BX, for only $79.95 to mount
on your Bencher paddle.

MFJ·9490 is the world's
MFJ·9400 most popular 300 watt PEP

'1498 • tuner. It covers 1.8-30 MHz,
gives voua new peak and average reading
Cross-Needle SWRflNattmeter, built-in
dummy load, 6 position antenna switch
and 4: 1 balun - in a compact 10 x 3 x 7
inch cabinet. Meter lamp uses 12 VOC or
110 VAC with MFJ-1312, $12.95.
Anlenna Bridge .'J"'"$798 5

Now you can quickly
optimize your antenna for
peak performance with this
portable, totally self­
contained antenna bridge.

No other equipment
reeded - take it to your
antenna site, Determine if
your antenna is too long or
too short, measure its
resonate frequency and
antenna resistance to 500
ohms. It's tile easiest,
most convenient way to determine
antenna performance. Built-in resistance
bridge, null meter, tunable oscillator­
driver (1.8-30 MHz) . Use 9 V battery or
110 VAC with AC adapter, $12.95.

S erAclive Anlenna
orld Radio TV Handbook" savs

1024 is a "first rate easy-to-operate
antenna quiet ... excellent

llyn ic range good gain ... very low
oois ... broad frequency coverage ...
exc en! choice."

M ntit outdoors away from electrical
nois for maximum signal, minimum
nos Covers 50 KHz to 30 MHz.

Receives strong, clear signals
from all over the world. 20 dB
anenuator, gain control, ON
LED. Switch two receivers and
aux. or active antenna.sxaxs in.
Remote unit has 54 inch whip,

50 ft. coax and
connector. 3x2x4
in. Use12VDCor
110 VAC witll

MfJ.l024$ 1298 • MFJ-1312, $12.95.

VHF SWR/Wallmeler
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Voice ID on a Chip
Throw your voice with this versatile circuit.

by Bill Brown WB8ELK

E very so often a device appears on the
market that really gets my attention. A

company called Information Storage Devices
(ISO) recently introduced an IC chip called the
ISO1016. This lill ie wonder is the equ ivalent of
a tape recorder on a chip! It eliminates all of the
analog-to-digital (and digital-to-analog) cir­
cuitry that was required in the past to store and
play back voice messages.

One-Chip Voice Storage

This single IC contains a microphone pream­
plifier, storage circui try and an audio amplifier.
This means that you only need to add a micro­
phone, a speaker and a couple of switches and
you have a complete audio recorder and voice
identifier. The ISOIOXX series utilizes a stor­
age technology simi lar to that of an EEPROM
(Electrically Erasable Programmable Read On­
ly Memory). You may have heard of EPROMs
(Erasable Programmable Read Only Memory).
You can write data into an EPROM, but it re­
quires a dose of ultraviolet light to erase the
memory . Data can be stored into an EEPROM,
but it is easily erased with a voltage instead of
UV light. This gives you a powerful storage
device that can be used over and over again
many thousands oftimes.

The amazing thing about this technology is
that the memory is non-volatile. That means that
you can remove all power fromthe IC, eventake
it out of its socket, and it will retainall of the data
stored inside. For example, you could record
your voice, set the ISO chip on a shelf for years,
plug it back intoyour playback circuit, and your
voice would still be there! One other advantage
of this EEPROM technology is that the ISO
device samples and stores the actual voltage
levels (analog storage) of the recorded audio,
resulting in a high-fidel ity playback.

Audio Fun

Since most of the complicated digital circui try

is eliminated with this new IC, it's easy to bui ld
up some very interesting audio devices . You
may have seen those talking key chains with a
few canned phrases. Now you can build your
own version (although somewhat larger) that
talks inyour OWN voice. It's quite a lot of fu n to
put one of these inyour pocket, hit the playback
button , and watch as people think you' re a fan­
tastic ventriloquist. Be careful what you record,
it could get you into trouble if you hit the button
accidentally! In its simplest form , you can use a
voice storage unit as an electronic note pad . You
could leave messages for your family and
friends, which they could play back later. Add a
few switches and a fe w more components and
you have some very powerfu l audio aids for
your hamshack!

Contest Microphone

Ifyou've been in a contest or an event such as
Field Day , you know that endlessly repeating
"CQField Day, this is . . . " can wear you down
after a while. Wouldn't it be great to have a
device that sent this message out (in your own
voice) with the push of a button? How about
storing two messages onone chip? A voice iden­
tifier which can hold two (or more) additional
messages, such as " You 're 5·alpha in New
Hampshire, " would really save those vocal
chords. You would only need to speak into the
microphone to acknowledge the other station's
callsign.

How it Works

The 1501016 IC chip can record and play
back a 16-sccond message (their new 150 1020
chip can be substi tuted in the circuit and allows
20 seconds of recording, but at a reduced audio
bandwidth). The folks at ISO added digital con­
trol to their IC, allowing you to select the stan­
ing point address of your message. With the
appropriate circuitry, you could divide up this
16-second chip into 160 messages, although

they would be only 0.1 second long. For our
voice 10, we'll use just two of these address
lines to divide our 16-second storage area into
two 8-second messages. Note, however, that if
you stan recording your message at the begin­
ning of the chip, you can use the whole 16 sec­
onds for your message if you sodesire.

Your voice is fed into the storage chip via a
miniature electret microphone. Toggle swi tch
53 sets up the voice 10 chip to either a record or
playback mode. Push-button switch 51 (mo­
mentary contact) selects the message stan ad­
dress and activates a 555 timer which brings the
1016' s Power Down (PO)andChipEnable (CE)
lines low to start the message number one play­
back. In a similar manner, switch 52 selects
message number two. After each message is
played back, pin 25 on the 150 1016 goes low
(the end of message signal, or EOM). The voice
10 circuit uses this 10 reset the 555 timer which
puts the voice identifier IC into standby mode
for extremely low current consumption (3 mil­
liamps when using a voltage regulator, and 150
microamps without the regulator when using a 5
or 6-volt supply). {Note: ifyou operate this cir­
cuit without the 7805 regulator, do notexceed6
volts for a power source. if you go this route,
substitute a l N4001 (or equimlent) diode in
place of the voltage regulator, as shown in the
schematic in Figure J.j

To record, switch 53 bypasses the timer cir­
cuit and selects the Play/Record input on pin 27.
This allows you to activate the ID chip, as long
as you hold down on one of the message push­
buttons.

The ISO chip was designed to fu nction in a
cascaded fashion with a number of ICs in series
for extended recording time. When one chip
overflows its storage area, it uses the EOM line
to tum on the next IC in the cascade. In a single­
chip application you need to reset the voice sror­
age device to continue operation if it overflows.
This is done by bringing the PO (power down)
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Figure J. The voice JD schematic diagram.
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7805 5-volt regulator (see the parts placement
diagram and schematic). Your standby battery
drain will be higher since the voltage draws a
few milliamps in standby. For the ultimate in
miniaturization, I use a tiny 6-voit single cell
battery .

Operation

To record your message, just flip the play­
back/recordswitch to the "record" position ,
hold one of the message buttons down , and talk
into the miniature electret microphone. As long
as you hold down the message butlon, your voice
wiII be recorded. If you want to record two
messages, make sure you don't talk over eight
seconds for each segment. Don't worry about
filli ng up the whole eight seconds-the ISO1016
has a built-in End OfMessage (EOM) indicator
that tells itwhen the endofeach message occurs .
If you only record for 11,1,' 0 seconds, your play­
back will end inexactly two seconds. Note that if
you exceed eight seconds for message number
one, the EOM signal will not work and you'll
run over into message number two. If this hap­
pens, you'll just have 10 try recording again. If
you want just one message (up 10 16 seconds
long) , record it into message one and ignore Ihe
message 11,1,'0 button .

To play back your messages, flip the play­
back/record switch back to the playback posl­
lion and hit the message button of your choice.

When using the audio output todrive your HF
or VHF rig , adjust potentiometers RI I and Rl2
(stan out with RI2 at the mid-range positon) for
the best quality output from your transmitter. If

Continued on page 61

Figure 3. The P.C. board layout for the voice lD (copperfoil side),

it into the standby mode).

The 555 time r rc also ~[r~1r~~functions as a watchdog
timer in case the 1016 U2

doesn't get reset properly .
If the voice storage chip
goes into an overflow con­
dition, the 555 timer will
power itdownafter20 sec­
onds. Since tne current
drain is so low in standby,
you can leave the voice ID
on for long periods with­
out worryi ng about your
battery life.

The ISO chip interfaces
directly to a small speaker. Our circuit laps off
of the speaker output with two potentiometers,
RI I and R12 , which lower the audio signalout­
put so that it can be used on your transceiver's
microphone input (typically ebourzu10 100 mil­
livolts).

Assembly

An etched and drilled printed circuit board
(see the Pans List) is available which will make
assembly of your voice ID easy . As an alterna­
tive, if you're used to breadboarding circuitry,
everything should fit onone of the smaller proto­
type boards from Radio Shack. Ifyou use the PC
board, you can attach the push-burton switches
SI and S2, as well as S3 and the microphone,
directly 10 the board. You only need to wire up a
power switch, a battery pack and the speaker. If
you want to interface the voice 10 to your trans­
ceiver, you will have to wire up an appropriate
microphone cable (the proper mike diagrams
should be listed in your owner's manual). For a
contest microphone application, you will have to
make up a switch or relay to nip between the
voice ID and your regular microphone (you can
use the point marked PTT on the PC board and
the schematic to trigger an automatic switch or
relay when the board is talking). You may also
be able to parallel the output of the voice ID
across the audio input line on your rig's micro­
phone plug.

If you use a Radio Shack project enclosure,
you can mount everything inside (including the
batte ry) 10 give you one very compact package.
If you want 10 use a 9-volt battery or your
shack's 13.8voltsupply, you should wire up the

The NJR- IO is a Noise/QRM Reducer for
SSB VOICEl It is the only device avail­
able that can reduce noise and remove
heterodynes occuring in the presence of
speech. What makes thi s possible? Real­
Time Digital Signal Processing (DSP)
using a 40 MHz DSP chip!

»The NIR-IO is a DSP audio processor
that connects to the audio output of
your receiver or transceiver and
includes a built-in Speaker Amplifier.

-Automatically Enhances Voice
Reception by Reducing or Eliminating:

Heterodynes & Tune-Ups
White Noise
Ignition Noise
Power Line Noise
RITY Interference
"Woodpecker"

-Reduces Listener Fatigue,

-Work More Stations: Allows Recep­
tion ofOtherwise Unreadable Signals!

-A Mustfor DXers, Contesters, and
Field Day Ops.

Order d irect:
NIR-I O: $395; with 12V AC Adapter add
$ 12. We pay shipping .

O rders 1-800-533-381 9
Tech 1·91 9-790-1048
FAX 1-91 9-790-1456

MCN isa. Allow 3 wks for personal
checks. Add $3 for COD . NC residents
add 5% sales tax.

is the only word to describe this:

-lncludes a Bandpass Filter Mode to
Enhance CW and RITY . Forms a
Variable Center Frequency Digital
Filter with Selectable Bandwidth.
Provides performance that analog
filters can't match!

JPS Communications, Inc.
5516 Old Wake Forest Road

P.O. Box 97757 Raleigh, NC 27609
Circle 285 on reader service card .
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Don't W ait.
This Offer Can't Las t!

Reg. Price, $ 259

Universal
Handi­

Oounterw
Model 3000.

$375. and
Bench Model
8030, $579.

Both offer
frequency,

period, ratio
and time
interval.

~MU' counter .

• Full range -10Hz to 3GHz.
• LCD display (daylight visibility).
• True state-of-the-art technology with the

high speed ASIC.

• NiCads & Charger included.
• Ultra-high sensitivity. • 4 gate times.
• Extruded metal case. • Compatible with MFJ207.

Suggested options
TA100S: Telescoping Whip Antenna $ 12.

CC30 Vinyl Carry Case $ 14.

BL10: LED Backlight... $ 15.

BL28: EI Backlight for use in roomlight and
low light... $ 45.

8G28: Bargraph Signal Levellndicator. $100 .

TCXO 30: Precision ±O.2ppm 20 to 40°C temp.
compensated time base $1 00.

_rl """"".'11""r
~ ."'......."'. •,"'•••~

Call for free catalog - Factory Direct Order Line :

1-800-327-5912
FL (305)nl-2050 • FAX (305)771-2052
CIRCLE 28 0,.. RU DER SERVICE CARD

5821 NE 14th Ave. • Ft. Lauderdale, FL 33334
5% Ship/Handling (Max. $10) U.S. & Canada.
15% outside continental U.S.A.
Visa and Master Card accepted.



A Voice Recorder in a Single ChiP!
Ibe ISDSingle Chip Voice Recorder­
includes every/bingyou need /0 record
andplayback a voice message. "
needs onty +5VDC /0 use!"

The ISO Single Chip Voice Recorder utilizes new analog
recording and playback technology that:

E
stores up 10 20 seconds of natural, human voice

• directly drives a 16 ohm speaker with up to 50 milliwatts
• needs no crystal reference oscillator

eliminates need lor additlOfiallCs

These are just a few ofthe unlimited applications:

Create your own contest annuncia­
torlDXer voice messages. Now all the
elements of voice storage and play­
back reside on a single chip . Simply
connect the chip output to your
transceiver's microphone input and you
are ready to go.

Record a transmission on your "ana­
log voice storage (AVS) unit." With
a flip of a switch, record and playback
rare OX and other contacts. Replay
transmissions that are QRM'ed until
the message is understood.

Hook up a microphone to the chip
and record your own voice mes­
sages for repeater identification
and annunciation. The chip is non­
volatile. Zero current required to main­
tain message--ideal for portable appli­
cat ions .

ISO chips eliminate cumbersome and expensive analog to digital and dlg ltal-to-analog conversion steps
by offering direct analog input. analog storage and analog output. A single-ehip solution in a 2B·pin DIP
package. A system can be built with one chip, a microphone, a speaker, a lew standard cn-me-snert
components and +5 volt DC power source.

Shown is the ISD lnnnnnnnnnnnnn
1020 chip and - - - - -- " - .......... '" -...... "'_ 0

typical external
1020

circuit 10 allow
- - _ _ _ N '" N ~ '" N '" N N

single chip analog ~ m ~ ~ ~ 0 _ '" ~ ... .... m ~ ~

IU J U IU J U IU
recording and
playhack. - 0

• 0

0-
0

* 0

0

• - -

"Non-volatile analog
storage semiconductor
technology is the most
significant
breakthrough to occur
in the industry in ten
years"

lfiv'd Ilifl
President, tSD
1ri46VM

r----------------------------------------,
$61.60 ea.

$55.00 ea.

$50.60 ea

Shipping I$2.00

8.25%SalBsTax I
(California Res.) ==

4.5 KHz

3.4 KHz

2 .7 KHz

12 Sec.

16 Sec.

20 Sec.

101 2

1016

1020

OTY CHIP DURATION PASSBAND COST TOTAL

o
oo

Each ISO chip is
shipped with a
detailed data
sheet Including
hook-up
schematic.

NAME
ADDRESS _

CITY ST __ ZIP _

PHONE ( __ l GRANCTOTAL I__
Card' M.C. 0 IIIJIZJ
Exp. Date: Visa 0

MAIL COUPON TO: ISD

Signature: 2841 Junctlon AvooU/l, Su~e 204
san JOSQ, CA 95134L ~

To order your ISD
chip, return the coupon
below or.. .

CALL TOLL·FREE
1·800·825·4473

Askfor the CHIP special.

Information Storage Devices, Inc.
284 1 Junction Avenue, Suite 204

San Jose, CA 95 134

CIRCLE 73 ON READER SERI/ICE CARD



Number 5on your FHdbackc. rd

Portable Frequency Counters
Versatile test equipment that you can really count on.

by Gordon West WB6NOA

Optoelectronics
5821 N.E. 14th Ave.
H Lauderdale Fl33334
(600) 327-5912 orde rs
(305) n1-205O into

Startek
398 NE 38th SI.
Ft. lauderdale Fl 33334
(600) 638-8050 orde rs
(305) 561- 2211 info

MHz mobile, and HT equipment , a portable
cou nte r can really help you fine-rune your
sets. You see, equipment at 1270 MHz will
ma ny times " age" on frequency . and be as
much as 2 or 3 kHz off-channel after a few
months of operation. This is because the
equipment may use a fundamental crystal still
und ergoing the aging process . When I
checked out my 1282.4 M Hz repealer sys­
tem. I found that the repeater had aged up 3
kHz in just under a year, my handheld had
aged down a whopping 6 kHz in six months .
and my mobile unit was 2 kH z high .

Placing this equipment back on frequency
is easy- hold the counte r within a foot of the
opened-up equipment, sample the freque ncy
in the slowest rate , and adjust the trimmcr
capacito r to put the crystal r ight back on the
moncy. How do you know which trimmer
cap 10 adjust? It's the one usually in the same
can as the c rysta l, and the technica l manual
fo r you r equipment normally calls out the
exact spot on the board . Use an insulated
trimmer-cap wand . affectionately known in
the land-mobile indust ry as the " tw idd le
st ick." It' s usually yellow with a tiny metal
blade. CA UT IO N- MA K E SU RE YO U
A RE TU RN ING THE RIGHT TRIMMER .
AN D NEVER PRESS DOW N ON T HE
TRI MM ER CA PACITOR . If you fracture
the insu lating material , you are in big trouble !

Cahbrating Your Counter

But how do you know your counter is cali­
brated? Most counte r manual s me rely read ,
" To cal ibra te the counter. measure a stable
signal of known frequency . ,. Hey . wa it a

Oigimax Instruments
7544 Trade S1.
san Diego CA 92121
(619)578-7171

John Fluke Mig Co.
P .O. Box 9090
Everett WA 98206
(600) 443-5853

Portable Frequency Counter Manufacturers
Bra ins torm Engineering Procomm
2948 If.! Honolulu Ave . 1948 Coventry Court
La Cresce nta CA 91214 Thousand Oaks CA 91362
(818) 249-4383 (805) 497- 2397

Alta Electronics
P .O. Box 8089
Princeton NJ 08543-8089
(609) 275-0220
(600) 526-2532

Beckman Ind.
Instrument Product t nv.
3883 Ruffin Rd.
san Diego CA 92123
(6 19) 495-3250

MAXTEC B -+- K
Precision rnstr. Corp.
6470W. Cortland SI­
Chicago 11 60635
(312) 889-1448

nas almost touchi ng , your co rdless phone
probably has low batteries , o r low power
output. And once you know what frequency
your ne ighbor 's cordless phone is o n, simply
relocate your base unit fu rther away from
their panicular direction .

Fine-Tune Jour UHF Station

If you 're into 1270 MHz repeate rs , 1270

Photo A. To measure the output frequency of
your mobile rig just place the coumer near the
antenna .

D o you own a portable frequency coun­
ter? Every ham should have one. Even

though you might no! do you r own inte rnal
adjustme nts to your equipment. a portable
frequency counter is a valuable amateur radio
accessory .

Here a re some everyday ham radio s itua­
tions where a portable frequency counter can
really come in handy . Let's take a look at a
typical day in the life of a cou nte r.

Rntln~

You can usc your portable frequency coun­
ter 10 idemify sources o f radio frequency in­
terference . This activity is also called radio
direction findin g. or sniffing . I used mine to
pin down the problem of an electric ga rage
door that mysteriously flew open at 5 :00 p.m.
every afternoon except o n the weekends.

The counter registered 151 .62500 as the
door swung into act ion, and a quick check up
and down the street revealed a utility truck
with a high-band antenna on the roof. Sure
enough, the drive r ' s " at home , 10-1" trans­
missions at 5 :00 p.m . were the cause of the
door energizing . A couple of0 .0 I microfarad
bypass capacito rs on the door opener solved
the problem .

W ith some of the newer counte rs you can
actually read the frequency o f a 50 walt VHF
mobile signa l up 10 250 fee t away. With low­
e r power HTs you can usually read their
frequency from a coup le of feel away (some­
times from across the room . depending on the
sens it ivity of the counter) .

Do you own a cord less te lephone? Trouble
wit h interference from a neighbor? Since
many people now own cordless phones, and
there are only about 10 possible frequencies ,
you can resolve interference problems by
first figu ring OUI who ' s o n what channel.
Usually the channel number is ma rked on the
phone , but that's the firsl th ing to fall off after
the cordless gets a cleaning :

Cordless phones only put out flea-powered
signa ls. The counter is able to cou nt out the
transponder frequency, and tbe handsel fre­
quency . when held within a couple of inches
of the phone 's ante nna system . NO! only will
you read out the precise frequency nea r 46
MHz or 49 MH z, but you can also tell
whether or nor your set is pulling out the right
amoum of power. If you can read the frequen­
cy to with in a couple of inches of the cordless
pho ne 's antenna , power output is normal. If
you can' t read the frequency wit h the antcn-
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High Perfonnance Software by WA7RAI

Q UICKYAGI II .. .. . $40.00
• 100'1; coml"'le,~ gned yag i, fOf oon-Ie<h "'"".,
• Aulo opllrnlu, : op"mom gaoo . HII &. bandw""h.

• AOloi mam'" rnod<>. • 2 · 12d e""'.."o 300 nih>,
• F.SleSl.n. IYler "".II.Ne, " kula'" gain. FIB,..-.1
imped..".." in o.e<:ood. (in".olly w' math «> pro< .l.
• Log0' lirICar<l.&.lIZ. polar p\<X, wi btam"i<llh

• F.asieSllo use of all y,gi mod<l iog program,
• ","t"".:y , ,,i flCd. • ARRL I.b leSled, • Incloo.. 2

ve".,n,; fo, mm «>-proc. &.'"' """ h «>pro< .
• ROIl . Wlk &. HefCUle>. CGA, EGA, or VGA graph ic' ,

Th...... uli!. are indo in a ll " PLUS" 1'1/:"" :
• 4 l""l' ,hme-zone docks . • 200 yr colend:or. • 10 minQSO limor

• Progrommabie loi: ,ime' • DXCC d-tJo« wi """m--heacI.
• NOl'pOO wi lUlo dille reminde,

Th...... fe.lur", Mre in Mll l.t'l( PIlm,:
• Pri"" m. iling label> &. ba'c h QSL "1""" Scrolling
log di,p1. y " I ' prcad."=t ' ype dw enlry, • II ... key•.

• Prog.•010 ' fII,ie,.• SeafChi....-.;iify Hie>. • QSL tracking.
• Pcr""",1 D·bos<.• A",o prc:f"lt.lli'Ulln'ryISlale se.fCh

• QS L 'flICking.• On·"'....n "Ip
• Searchi",nlmod,fy all tall,

Til. rollo..inl: are in all " X" pgm"
• Ken"""," T.IR, rolUrot &. display,•

The foll"..lnl: ere in a ll " II" PIlm"
• Iflleg"'«1 aUlt>- key pl"' program ,

• Iambic coml'"', padJ"= key eK
• 9 ~mg. TX oo(fm <1c . • Hard". .. included,

• S"""",nl . 00 h m,wonh rate•.

AUTOLOG PLUS $25.00
AUTOLOG PLUS·X $35.00
AUTOLOG PLUS II $45.00
AUTOLOG PLUS II-X $55.00
AUTOKEY PLUS $30.00
AUTOKEY PLUS-X $45.00
QSO MANAGER (PLUS-X) . $25.00

For PC/ XTIAT and Compalible .
5.2Y' & 3.5" floppies, Add S3,00 if OII"ide U.S

.nd C.nada. Az. orders add 5.5% ,laIC Ia~.

CALL S IG~ REQl:IRF.D WI ORDER.
' Require, compuler ready lraoscei,er,

RAI ENTERPRISES, 4508 N. 48lh Dr.
Phoenix. AZ 85031 USA

CIRCLE 2 75 Dill READER SERVICE CARD

minute-how do you know that the frequency
you are measuring is right on in the first
place?

Find yourself a commercial FM radio sta­
tion tower. FM broadcast stations are con­
stantly monitored by the FCC and the FM
station chief engineer fo r being on frequency
within just a cycle or two. Get within a ball­
park length of a big FM radioslation antenna,
and your counter now jumps to life. Many
counters require a tiny jeweler ' s screwdriver
10 make the calibration adjustment , and you
must remove the screwdriver each time you
lake a reading. First. take readings at the fast
gate time 10 get close, then go to the long gale
time fo r final adjustments , When everything
reads out right on the center frequency, you
know your counter is on the money . Every
town has irsown FM broadcast station, so use
them to your counter's calibration advantage!

Resolve your Frequency

For sniffi ng out unknown frequencies. run
your counter in the fast gate time. Use slow
gate times only for actively calibrating equip­
ment, or checking a set for on-frequency op­
eration. NEVER hook the output of the trans­
ceiver directly to the input of the counter-it
will surely blow the input Ie or transistori zed
preamp stages in high sensitivity models.

Every ham should own their own counter. I
use my counter on almost a daily basis. III

You may contact Gordon West WB6NOA at
2414 College Dri ve, Costa Mesa CA 92626,

" AMERICA'S MOST RUlABLE AMATlUR RADIO DEALER"

AMATEUR CENTER

SELL·TRADE

Yaesu FT·747GX

SPECIAL OFFER!

New & Reconditioned

HAM EQUIPMENT

PHON' (605) 886-7314
FAX (605) 886-3444

Get the most of HF Mobiling

CALL TODAY
FOR SPECIAL QUOTE

Ca ll or "".. ri te U, Toda~ For a Quole !
Yuu' ll Find Us 10 be CUll rteoll s, Kno wled geab le

amI Ho nes t

STORE HOURS:
• .~ • .• . ICST I

" aND.. ..... ' . ,DAT
0'1" UTU. U 1\

t,_ , ., P,M, ICI1I
(~OSID

S\lNDUSI NDUOU\

182 N. Ma p le
P,O . BoK 73

Watertown, SO57201

Palomar
Radio Call book
Ritrcn
Rohn
TelexlHygain
Ten-Tee
Unadilla/Reyeo
Yaesu

YO UR HAM DOLLAR GOE S

FURTHER Ar .. .
CALL OR WRITE FOR SPECIAL QUOTE

wnen '1 comes 10
FAST DELIVERY HONEST DEAL ING and

P RO M PT/D EPEN DAB L E~ cace-cc
We cont IllSt auvernse IT - WE GIVE IT '

Daiwa
Hustler
Kantronies
Kenwood
Larsen
MFJ
Mirage/KLM
Mosley

CAll US
NOW!

B&W
Belden
Bencher
Bird
Butternut
Centurion
CES
Cusheraft

WE SERVICE WHAT WE Sell

Write today for our latest Bulletin /Used Equipment List.

AEA
Alineo
Ameritr on
Amphenol
Ampire
Antenna

Specialists
Astron

~uww;-=~
In 1937, Stan Burghardt (Wr;2)IT), because of his intense interest in

amateur radio, began selling and servicing amateur radio eq uipme nt
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition of Honest Dealing, Quality Products and
Dependable " $ ·E·R·V-/-C·E" !

Above all, we fully intend to carryon this proud tradition with even
more new product lines plus the same " fair" treatment you've come
to rely on. Our reconditioned equipment is of the fines t quality with 30,
60 and even gO-day parts and labor warranties on selected pieces.
And a/ways remember:

16 73 AmateurRadioToday · November, 1991



T.... MS& l lZ...­.-
$135

• .. oc . ...,'"..­_ ... e-

--~

FLUKE
MULTIMETERS..._-
F TG-G M5
F n."_ " &S
H n-II_,'"
F 1 7 1269

C'" "" "'"""" Il"C9

CELLULAR
TELEPHONE

ACCESSORIES

"'- ---c.II _

..... __ ....., 1::11 ' _ tor__ lI/IIl _

c.I lor"'_

.+ '''0-
C ........ 1T,... _
$55 c»-u all-----!'_ ...-,--

V-660 ·601l1.... !luo' Trooo " . " ~
V.e65A · _ ..z. or. • 1Cu<S<>< _ " .,.s
Y·' OGO· 'oou.... , 0.... 1 .-00 _ ".­
Y·' 05 5A- '-' or. •~_ ".eo;
Y· ' OIIS· ,-... or. _ _ $''­
v·"oo.o. · ,_•. (lu,oo:I 1,__ u.,es
v·"so · ,_ ..... "'""" 1.-00 _ $2._

HItACHi C OMP..CT SE Il1ES SCOf'f:S--- --_ _"'"_ e.-. .. __ lY.,_ '••I'l ...
........ 00. ". ' ''',' _. ___'_l.O<I<_._ Cl'lT.. .. _' _...__"_ 01_ '__-

r _

e-o;; : &."":----

.....
$295---,., _ ~'Z2V.oc. lA. 0-

OOOVOC.')1,.1l-)IlVOC. , CIA.~_SIIon__

•

SPECIAL 8UY
V-212 - 20 MHz sco pe $425

'"'­, ,'" f.r

Faur·FuncllDn FlWflu.ncy COun.....
F-1(l(l l :!OiIlH

$179
F-1000 UGH

$259
• I._T_
... Oooco _ ..... _ Cr,- c:>o.
~"",l.ED_

$58.95.­'''20,_
~-­z__", Cooo

51 ,. DooIor

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

Triple Pow.. Suppry )(1'·620
__ $69

K_ U5
I .. ,,, .,.
I .. ,,,• • ,,

too · .. """ . ,••
... )1,.....__ ..._,., ..---..- ..-

IG-toOO 11:t.....,...._...­-",".,'..--0'­
SG-IOOII ..i DIgIbO "".... .
,....... -....CoutoMuo.

-
Video HeoId THier

~.-

EJ
$55.95--... -..­M_.­'.' .­'--. ~-

--

l eorn to 'ulld ond PFQgrom
Comput.., wllt1 till. Kif_......._-,-­-,-$129.00

QuacC~ Supply XI'·iloIQ

$59.95
l,"'. 1A,... ...

.' • )I,... ..
...._----

B+K
TEST EQUIPMENT
AII_ ....-..

- -- _-"'"----- _--~-_.... , --- -_._""

Hitachi RSO 5.tl. $
, _ R...·' _ 09101 __0-000_)

YC.....,~~ · :/0"""', :/0""51. $ ',e~

vC ·IlO~' · !lO"""',:/0""51. $I ,WS
vC·IlO~S · !IOM"" ~O""51_ $2,1gS
vc.ao.s · 'OW"I. ' 0""51. __ $2.WS H,toelli P_ SCopes
vc.e,.s · 100t0l.... , , 00000Sts __ $-I .• gS DC 10 $OM.... 2·a-w.oo. oc:__."""'. ..__ _ __'''''''_u.e-.
::;.:;.?';.:-::::;. ... '.-_.•.- Y·5.2S·CRT-.e...-__..._----_ _"_ .._.. y-w·~s- W S_____.___ y·w· _ _ $I 7S
____-...c_ y..n· ........ ' 17'5
-"_-,,,_,,_ Y·m· 2lIM""' _
25MHz Elenco Oscilloscope v·:n· -.. _ .. SQ$ E lenCD 40MHz Dual Trace

$349 ~ ... $495
5-1325 $OM'" 5-1340

- DogIIdSlotope~-• Duo' T.... • I-!Ign _ e" CRT
, ~ o .__

. ' mYSonoo!iv<rI' ' .. _ ... _ _ 05203 . 1 mv~

· e· C~T " "",a-. _ _ $795 · ,OI<V volagoo
. x.vOpo<_ . _ "" " . 17.. ~... 1"""

, . N S""" .__ . X·Y",*-,

• {2l h . 10. "'-0'lClud0d • InCll.od&$ (21 h . 10. "'-
.. ... .. ... <7 ... ...__, .._&_--. __ ...._
_ c.o .. _ ... _ ' ...__ _ _ • 1.. lo.__" '_$" ,f$. "2 '_$:Mo.ft

48HOUR ElENCO & HITACHI PRODUCTS c~~....

'H''' 'HG AT DIS C 0 UNT PRIC ES ' -800-292-77"

CIRCLE ilION RUDER SERVICEC"RD

Houston
Com-Vention 191

&
The ARRL South Texas Section Convention

The Sheraton Crown Hotel - Intercontinental Airport

November 8-10, 1991
Featured Speakers:

Musa Manaroy • U2MIR
Boris Stepanoy • UW3AX

con-vention '9 1, P.O. Box 742183, Houston, TX 77274-2 183

Solderl"'ll Stoollon"_';;;"url eoo ", . 1

, SL·)lI $99

, ' otalo...... -.....'
~

_wJ- -~--

Gf·8016 ' lII1C_ C ....._---$249--'­_._f.._
'_e- ,.__.­

~-ICI1' w_ '_._ : 'J'll

FeedbackN Title

1 Never Say Die

2 QRX

3 Letters
4 VoicelD on aChip
5 Portable Frequency Counters

6 Review: The Kenwood T5-B50$

7 Half-Wave Gain Antenna

B Review: Model 3500 Frequency Counter
9 The Heli-Hat Antenna

10 Review: The $oIarcon A-99 Antenna

11 Showdown in Port land
12 Microprocessor Repeater Controller,

Part II
13 A Simple 1Q-Meter Sideband Ampl ifier

14 QRP

15 ATV

16 Homing In

17 New Products

18 Above and Beyond
19 Ham Help

20 Hamsats

21 Ask Kaboom
22 Hams with Class

23 Updates
24 ATTYl oop
25 73 International
26 Special Events

27 Barter 'n' Buy

28 Propagation
29 Random Output
30 Dealer Directory

In our continuing effort to present the best
in amateur radio features and columns, we
recognize the need to go directly to the
source-you, the re ader. Art icles and
columns are assigned feedback numbers,
which appear on each article/column and
are also listed here. These numbers corre­
spond 10 Ihose on the feedback card oppo­
site thi s page. On the card, please check
the box which honestly represents your
opinion of each article or column.

Do we really read the feedback cards?
You bet! The resu lts are tabulated each
month, and lhe editors lake a good, hard
look a! what you do and don't like. To show
our appreciation, we draw one feedback
card each month and award the lucky win­
ner a tree one-year subscription (or exten­
sion) to 73 .

To save on postage, why not fill out the
Product Report card and the Feedback
card al"ld put them in an envelope? Toss in
a damning or praising letter to the editor
whi le you're at it. You can also enter your
OSL in our aSL ot the Month contest. All
tor the low , low price of 29 cents!
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73 Review
by Dave Buren N2GE

Number6 on your Feedback card

"

The Kenwood
T5-8505

Kenwood USA
P.O. Box 22745

2201 E. Dominguez Street
Long Beach CA 90801-5745
Telephone: (213) 639-9000

Price Class : T8-8505, $1700; DSP·100, $630

A versatile HF transceiver with a digital difference.

Photo. The Kenwood TS-850S HF transceiver .

The Manual

The 1$-850 manual is fairly well done. n'e
long enough (74 pages), but in parts it's a bit
tedious (translation warp?), like when you find
yourself reading a section two or three limes 10
get the exact meaning . BUI then,l had intend­
ed to read it anyway, eventually_(The DSP­
100 instruction manual, on the other hand, is a
shOrt six pages.)

The " Specifi cations" and " Installat ion"
chapters are shOrt and concise. They are fol­
lowed by "Operations." This is the section
that relates the functions and controls, and
explains how to act ually operate the new
equipment. To somebody upgrading from an
early '70s rig, like an 58-100, up into the '90s,
the next 50 pages is where " the rubber meets
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U nless you've been holed up some­
where, you must have heard 01 the

1$-850$ by now. You might even have
worked a lew on the air . Let's take a look at the
amazing attributes 01 the T$-8S0S " Digital
Machine,"

the road ." I prefer to be sining in Iront of the
unit, power appl ied, as I work my way through
the text and actually perform each detail and
step as I go along. The resurts of a function or
operation are instantaneous, and the act 01
involving more than just the eyelbrain makes it
easier to relate and remember.

The sections are divided functionally, with
page numbers showing where each block of
detailed description begins.

The "Circuit Description" section is actual­
ly 10 pages of schematics without tex t. I'd like
to see an in-depth step-by-step description of
the inner workings and refinements 01 a unit's
various electronic subsections. I know it is
pretty rare these days, but it's invaluable
when included.

Features

let's take a look at some of the unique or
noteworthy functions, starting at the upper teh
of the front panel and prOCeeding clockwise
(see the photo above) .

AfP : The Advanced Intercept Point, when

actuated , bypasses the l irst AF amplif ier
stage with a unity gain stage and, as the man­
ual states, reduces interference from strong
nearby signals. Input sensitivity drops about
10dB and the intercept point refers tothe third
order input intercept.

HIGH BOOST: Th is is a tone-shaping
switch that increases the high frequency roll­
off of the mike amp circuit . I made a check on
75m one night with WB8ELK, who lives about
four miles down the road and who knows what
my voice sounds like. He reported that it
sounded most natural with the boost ON. I've
kept it on ever since.

DISPLA Y: The d isplay is well laid out
and intuitive. There's an incredible amount
of info rmation compacted into the seven­
squa re -inch area . I sti ll haven 't totally
accepted the bar graph meter, but tnat's the
opin ion of someone who has five analog me­
ters on his home-brew linear amplifier . The
bar graph is an s-meter in receive, and indi­
cates power and a choice of SWA, ALC or
compression in transmit . It has 30 dis-



MODEL VS-50M

Sl SE

RS-l SERIES

RM SERIES MODEL RM-35M

RS-A SERIES

MODEL RS·7A

RS-M SERIES

9 Autry
Ir vine. CA 92718
[7 14J 458-7277

ASTRON POWER SUPPLIES
• HEAVY DUTV • HIGH QUALlTV • RUGGED. RELIABLE.

SPECIAL FEATURES PERFDRM.\NCE SPECIFIC.\T1DNS
• SOLID STATE ELECTRONICAUY REGULATED • INPUT VOLTAGE: 105-1 25 VAC
• FOLD-BACK CURRENT LIMITINGProtects Power Supply • OUTPUT VOLTAGE: 13.8 VDC t 0.05 volts

from excessive current & continuous shorted output (Internally Adjustable: 11-1 5 VDC)
• CROWBAR OVER VOLTAGE PROTECTIONon all Models • RIPPLE less than 5mv peak to peak (full load &

Uctpt AS-3A. RS4A. RS -5A. AS -4l. AS-5l low unet
• MAINTAIN REGULATION& LOW RIPPLE at low line input • All uni ts available in 220 VAC input voltage

Voltage {except for SL-11A)
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWER CORD except lor RS-3A
• ONE YEAR WARRANTY. MADE IN U.S.A.

Colors Continuous ICS ' Sile liN) Shipping
MODEL Gray Bla Ck Duly [Ampsl [Amps) H~ Wx 0 WI. (lbs.)

• LOW PROFILE POWER SUPPLY
SL·11A • • 7 11 2V. x 7'1t x !PI. 11

Continuous ICS· SilO(lNI S h ; ' ~ ;" jMODEL Duly [Amps) [Ampsl Hx Wx 0 WI. [ bs.
• POWER SUPPLIES WITH BUILT IN CIGARETTE LI GHTER RECEPTACLE

RS-4l 3 4 3'11 X 6Y8x7'/1 6
RS·5L 4 5 3Yl X6Y. x7'/. 7

• 19" RACK MOUNT POWER SU PPLIES
Conlinuous ICS· Size [IN) Sh " ~ ' " jMODE L Duly (Amps) [Ampsl H x Wx 0 WI. ( bl .

AM -12A 9 12 5'/1x 19 X 8'11 16
RM -35A 25 35 5'/. x 19 x 12'11 38
RM-50A 37 50 5'1. x 19 x 12 '1, 50
RM-SOA 50 55 7x19x12 '11 se

• Separate Vo lt and Amp MeIers
AM -12M 9 12 5'I.x 19x8'J. 16
AM-35M 25 35 5'1. x 19 x 12'11 38
RM -50M 37 50 5'1. x 19 x 12'11 50
RM-SOM 50 55 7 x 19 x 12 '12 so

Colon Conlino.. ICS· SiZillN) S.ip,ll.
MODEL Gray Black Oily lA_,s) IA_,sl H x W x 0 WI. [lbs .1

AS-3A • 25 3 3 x 43
" X 5lJ. 4

AS-4A • • 3 4 3V. x 6'h x 9 5
AS-5A • 4 5 3'", X 6V. x 7V. 7
AS-7A • • 5 7 334 x 6'h x 9 9
AS-7B • • 5 7 4 X 7'1~ x 10'/. 10
AS-lOA • • 7.5 10 4 x 7'12 x 10lJ. 11
RS-12A • • 9 12 4'",x8x9 13
RS-12B • 9 12 4 x 7'h x 1034 13
AS-lOA • • 16 20 5x9x 10'", 18
RS-35A • • 25 35 s x tt xt t 27
AS·SOA • 37 50 6x 13'\4x11 46

Conlinou ICS· SiZi (INt S~lp,il.
MODEl Oil, lA_,s) (Alii' S) H x W x 0 WI . (Ibl.l

• SwilChable volt and Amp meter
AS·12M 9 12 4'",x8x9 13

• Separate volt and Amp meters
RS-20M 16 20 s x s xtcw 18
RS--35M 25 35 s xtr x t t 27
RS-50M 37 50 s x 13J/. x 11 46

• Separate Volt and Amp MeIers . Output Voltage adjustable from 2-15 volls . Current limit adjustable from 1.5 amps
to Full Load

• Variable rack mount power supplies
VRM-35M 25 15
VRM-50M 37 22

VS-M AND VRM-M SERIES

---- ---

MODELVS-35M

MODEL

VS-12M
VS-lOM
VS-35M
VS-50M

Culino..
D.ly [A.. ,s)

@13.6VOC @10VOC @5VDC
9 5 2

16 9 4
25 15 7
37 22 10

7
10

ICS· Sill liN) S~i"ill
[AIII,I) H x W x 0 WI. [Ih .)
@13.6V

12 ee x ax s 13
20 s x s x m» 20
35 s xtr x u 29
50 6x13lJ.x11 46

35 5'1. x 19 x 12\1 38
50 5'1. x 19 x 12'h 50

RS-S SERIES • Built in speaker

Colors Cull ... .. leS' SilillN) S.ippil'
MODEL Gray Black Dlty (hpsl AWl'S HxW xO WI . [lh.1
RS-lS • • 5 7 4 x 7'", X 103" 10
RS-10S • • 7.5 10 4 x 7'11 x 10'/. 12
AS-12S • • 9 12 ee x ax s 13
RS-20S • • 16 20 s x s x iev, 18

· ICS-Inlermittenl Communication Service (50~ Outy Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVlCf CARD



Impressions

Twelve volt operation is really a pius! The
ability to stay prepared to assist in an emer­
gency is as important a lunction of our hobby
as any other single facet. We should be think­
ing more about deep-discharge batteries,
windchargers and solar panels, and kick the
power grid habit.

The power-on-function-seleetiOn is one of
my tevodte features . With one finger, press
and hOld the USBIlSB key while pushing on
the power button. You are into a mode Ihat
allows lor the customizing 0134 different func­
tions. From sub-tones (burst or continuous) to
(bug or iambic keyerj to (RIT range of ±1.27 or
2.54 kHz) to (FSK shift of 170 to 850 Hz) to (10
Hz display resolution ONIOFF), etc. The val­
ues are set once and held in non-volatile RAM.
Remove power and power up again and the
values will be in effect.

Shortwave listening (SWling) is very easy
with the TS-85OS. One 01 the programmable
functions just described allows lor the selec­
tion of the step rate (10 kHz!5 kHz!1 kHz) of
the za-oosnon VFO channel knob. If you set
the width to 5 kHz, the rig will step exactly to
the assigned channels of the SW broadcast

Digital Signal Processing
The funct ion of any DSP system can be described as follows:The signal is acquired and

converted to digital form via an ADC (analog to digital converter), the digitized data is
processed by simple fast algorithms, and the results are converted back into a usable form
via a DAC (digital-ta-analog converter) or stored in memory. The foundation of OSP is
Shannon's sampling theorem (you may have heard it before, but here it comes again)
which states that a signal must be sampled at a rate that is at least twice as high as the
highest frequency in the signal's spectrum.

OSPs are characterized by a small address space, a small specialized instruction set,
limited addressing modes, separate data and program paths and, most importantly, a
single cycle execution of instructions. General purpose microprocessors are microcoded,
meaning thai each machine instruction (neunomic) executes an internal " micro" program
within the CPU. These neumoniCs are hardwire-decoded within the processor. This
conserves silicon (less costly) and yields a funct ionally generic microcircuit whose pro­
cess is dependent upon the microcode. This is what put Intel into the " Fortune
500," ... that little 4004 started it all. Unfortunately, microcoding increases instruction
execution time, using multiple internal clock cycles for each instruction. On an 8051, for
instance, an External Data Memory bus cycle consists of 12 clock cycles, or r-stetee. just
to fetch data located in off-chip memory. An instruction execution can consume anywhere
from 500 ns to hundreds of microseconds. A DSP executes instructions, including the
all-important multiply and shift instruction in a single 25 ns to 200 ns operation .

Microprocessors have a single memory used for both data and instructions . They are
referred to as Von Neuman Machines. OSPs are Harvard Machines, Le.. they have
separate data and program memory (and busses). This feature allows them to simulta­
neously felch an instruction and data operand and pertorm the specified operation at the
same time.The Motorola 56000 has twodistinct data memories and can operate on both of
them in a single cycle . Data memory to a OSP is equivalent to a large bank of general
purpose data registers like those found in a standard processor, and can be used in similar
ways. OSPs have been optimized to execute a sum-ct-products function 01 the term
A=S-C + O- E+ F-G + .... + X- Y. Notice that this is the basic element of a digital filter!

A microprocessor has a problem executing binary, fixed-point arithmetic. When a value
overflows a register, it " wraps" around, going Irom positive to negative or vee-verse. The
maximum value can be anticipated, or the calculation can constantly be sampled for
overflow, requiring the register to be reset il necessary. OSPs on the other hand have a
built-in facil ity to curb this problem. There is a barrel shifter (a large shift register with the
output 01the last stage fed back to the input 01the first stage) built into the AlU that allows
a binary number to be shifted any number of bits in a single cycle.Thus,you can multiply or
divide by any power of two in the same cycle. Using multiply and accumulate instructions,
the accumulator can be shifted in the same instruction before the result is stored. This
allows the binary point of the arithmetic to be moved with little effort. Crunch, crunch
crunch!

ferent operating conditions and bands and
times of day, the unit did not pertorm any
better than the excellent selectivity and inter­
ference reject ion capabilities of the IF slope
lun ing of the basic TS-8SOS.

One of the problems inherent to the design
is that the filter switches have only four dis­
crete positions, and the span of the selection
is much too limited. The lPF (low pass filter)
switch selects' 00, 200, 300, and 400 Hz as
the roll-off frequency, and that's it. likewise,
the HPF selects 2600 to 3100 Hz in four steps.
Technically, it wouldn't be unfeasible for the

The DSP Interlace upper and lower skirts to extend far enough to
The introduction of the OSP·100 represents overlap, and thus comprise an agile digital

one 01the first applications of this new tech- notch with very precise width and form tac-
nology in a commercial communications re- tors . In the transmil mode I simply had to take
ceiver. but the effort falls a bit short . The in- Kenwood's word lor the purported improve-
s t ruc ti o n manua l st a tes : " S ince the ment in suppression of the unwanted side-
processing is done at an IF level, it results in a band. I performed numerous air checks with
more copyable signal. Not only are you able to and without the DSP and most hams could
tailor the audio frequency response, but be- detect no difference.
cause the signal has been digitally processed In CW TX mode, the rise and fall times are
it also appears to be cleaner or more crisp." I adjustable in steps of 2 ms from 2 to 8 ms,
searched to find the situat ion where this was presumably to give a softer sounding signal.
so, because this new technology is truly excn- The difference was evident on the SM220
ing and veritably budding with new and Monitorscope. The rise time was precisely as
tremendous potential. Under a myriad of dil- it should be, with no oversroot.
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crete segments and will hold the peak reading
for about a second (if you select the peak-hold
funct ion in the soft menu).

NOISE BLANKER : There are two. NBl is
designed lor short duration noise, Such as
ignition noi se; NB2 is lor longer duration
noise, such as the " woodpecker" ever-the­
horizon radar.

SLOPE TUNE : You may know how it works,
but maybe not how well . In a pile-up you've got
to have the opt ional 1.8 kHz SSB filter, but for
the average aso where suddenly a nearby
(1.5 kHz or so) signal pops up, the high cut
slope tune really works nicely . High frequency
aRM can be totally eliminated without chang­
ing the audio quality 01 the desired signal
whatsoever. I'd find myself swinging the cut
knob in and out again to see if the adjacent
station was still transmitting. He was. The low
cut works equally as well (in USB). Totally
effective!

M.CHNFO.CH: This dual-function knob is
linked to a 24-position optical shaft encoder.
tn memory mode it quickly scrolls through the
100 channels of memory. In VFO mode it will
step the freque ncy through in user -pro­
grammed steps of 10,5 or 1 kHz, from the top
to the bottom of the band , in less than two
quick turns 01 the knob.

QUICK MEMO : There are live FIFO-type
scroll memories which store all set-up and
frequency information (receiveltransmit fre­
quency, modes, filters, meter selections, an­
tenna tuner setting, etc.) in a stacked fashion.
As new frequencies are stored, the oldest (or
lirst) is shoved off the register. This is ex­
tremely useful for a scratch pad of act ivity on a
band, and instant recall to any of the five
" memos" takes just one keystroke.

FUNCTION : The selection of RXJTX split
frequencies for a particular VFO or memory is
extremely clear and intuitive. Each push-but­
ton is LED-backlit, so you can see the status at
a glance .

KEYPAD : This 12-button keypad functions
as a direct frequency entry and doubles as a
control for the following additionaifunclions:
record and playback of the three tracks of the
opt ional DRU-2 digital voice recorder; FINE
tuning at a rate 011 kHz per revolution (il teels
almost like an analog VFO); TUNE, which puts
Oul hall-power in XMIT and enables zero-beat
without earner in CW; REVerse, which toggles
to the oppos ite sideband in CW receive and
XMIT; and PITCH, which selects the tone of
the received CW signal.
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UOOUBlOx. TOI-lN4. IlotIenU.
_fIaold

DEALER
OlGIT AL fREOUEH(:Y COUNTERS

oPTOELECTRONICS ITlClOel IJOO HlA,6-13OOMI1l
2300.2210 H. 6-2200 MHl. 2600H , UTC·3OOQ '-- - --- - - --'

l O"ll-ranga Wifeless
EIMAC Te lephone tor e . po<t in SIOC~

~~Z ~

572B,6JS6C .1 •_I 1-' :
12BY7A& .- i•••.,468 • _.• , - .BIRD MIRAGE AMPliFIERS _

allmeters & ASTRON POWER SUPPLIES Ne wTEN.TEC I~~:-=S
Elements Belden Wire & Cable, In1'1 Wire PARAGON, QMNI V lock II.

In Stock OPTO KEYERS STOCKED AMERITAON AUTHORIZED DEALER

....." """'"!COlI M7, M1' . 115&. 1lI1llOTY. lIlIOO
AVIATION PORTASU 1COIIl ....21"'..",...

Prot.......

SoideliolCJ
St.. ion
"WittS

'"

--

Alpha Delt. I......
Product.
Stocked

KENWOOD
- ""'-- -"""'--,;,; "'".. -

·, ;1 --''&<""r_ -.,.
, . ... ---; I""\. ~ .'.... .. . . } -"... -...... _ ;;.. ;;. ::.

KITTY SAYS: WE ARE NOWOPEN 7 DAYSA WEEK .

Saturday & Sunday 10 to 5 P.M.
Monday-Friday 9 10 6:00 PM
Come 10 Barry'. lor the best buys In town

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

AMPUFIERS
STOCKED,
RfCoo~

~...
1£5..­

SudwiglHT.~

FLUl(f n,13. '5,17 ....lIIlII'"

GEOCHRON
World Time Indicators

,.
Gobbte Up Our Thanksgiving Savings

1545OS1A1, R·SOOO, T5 -8505. TM241A!
44 IA. 1M·2550A. TR-7StA, Kenwood
Service Repair. TM·731A, T5-811A,
TH225A, TM-631 A, T51 405 , 1$ 6905 ,
RZ-l , 1S·790A, 15 95050 , TH·77A,
TH27/47A, 1 M-94 1A, 1M·741 A.

AEA lsopoles
(144. 220. 440
MHz), Isoloop.

MAIL ALL ORDERS TO:BARRYELECTRONICS CORP., 512 BROADWAY,NEWYORK CITY,NY10012 OfOUAIlllX>S"""Ilfe-ST.."""" ""o;"''''''''''ST)

N Y k CI ' LARGEST STOCKING HAM DEALER
ew or ty. COMPLETE REPA IR LAB ON PREM ISES

COMMERCIAL RADIOS
S TOCKED : ICOM. Moloro­
la , MAXON , $t and..d .
Vae-su . w. M ..... mun oet­
paId_ . bul.lne-sses, C......
D<tlenu, a le Pon~,

mOD".' , Ila ••• . fa "
piNlMS...

"AQul S. Habl. Esp.nol"
B ARRY INTERNA TIONA L TELEX 12 ·7670

Monday-f~19A.M 108'00 PM
Salurday" Sunday 10 A.... 10 5 PM (Fn!IolI P.....ong)

IATflEX·" Spring 51. $ Ial,on" , Subwaya: 8 MT­
" Prince SI. Station" . INO-" F" Tra;n-Bwy Slatoon"
Bus: Broadway 16 to Spring 51. Path·9th S1.161h Ave .
sreuce.

All
SALES
FINAL Tl-ChnicI I help o"ered upon pureh... FAX: 212-925-7001

CIRCLE 41 0I'l II E...DER SEIII/ ICE CAIID



Emergency Operations Center
has expanded to our new two acre fac il ity
and World Headquarters. Because of our
growt h. GEl is now your one stop source
for emergency response equipment. When
you have a command,control or communi­
cat ions need. essential emergency sup­
plies can be rushed to you by GEl. As
always. for over twenty two years, we're
ready, willing and able to help.

Our AEl M two-way radio transce t...erawere
especiallycreated lor go...ernment agencies.
When you need to ta lk to police, f ire. ambu­
lance, or state, federal and international
response forces, AEL M transcei...ersmay be
quickly programmed for up to48 frequencies.
Listed below, are some of our most asked
about transcet...ers. For additional assistance.
call GEl at 3 13-996-8888.

NEWI RELM RSP500-A
list price S46 5 .00/C E pric. S319.95/ S PECIA l
20 Ch.nn.I. 5 w." •H~"'1d T~...c.Ww
F'llQ....nc' ,.n,",: 148-174 MHz. COIIrm...ous ro""lIg.
1'1',11 ..tso .o'~ 134·148 MHz. . " " r..a...c.d perlorm..m;".

The RELM ASPSOOB-A is our most popular pre­
g rammable5 wal l 20 channel handheld transceiver.
You can scan 20 channels at UP to 40 channels per
second. II includes CTCSS lone and digil al coded
sque lch. Snap on eauenes g ive you ple nty 01
power. Add il ional teatures such as lime-out «me-.
busj-cnanneuockoct cl oning. plu ltln p,ogramming
and IBM PCcompalabilil y are slanda,d. II is F.e .C.
type accepted lor data transmission and D,O.C.
approved. We recommend also ordering the BC45
rapid charge 1'fJ hour desk batlery charger lor
$99,95, a delu_e reatner case lC45 Ior $ 48 _9 5 and
an external speaker microphone w'lh chp S M45 tor
$ 59 .95 . Since Ih,s rad,o is programmed w ith an
e xternal programmer, be sure to also o rd e r one
PM45 at $ 74.9 5 ' or your radIO system,

NEWI RELM" UC1 02/UC202
liSI p rice $ 128 ,3 3 /C E prtce $79 .95/ SPEC IAl
CEI underslands th.1 all age nc ies w.nt exceneot com­
muniealions capability, but most depar tm ent s are
st rapped lor funds. To help. CEI now onere a special
package deal on the RELM UCI 02 one wattt-a recewer
You gel a UCI 02 h.ndheld tranecerver on 154 5700
MHz... fllu,ble .nlenna. batt ery ch. rge, .nd batlery
pec k for only $79.95. If you w.,,1 even mo'e powe'.
order lhe RELM UC202 twowalll'.~verlor$1 1 4 95

NEWI RELM " RH256NB-A
list price $449 .9 5/C E pri ce S2g 9 .95/SPECtAlf' C~nneI • 25 Wen T,... cen-- • PrlorltrTim_' Ii_ • Off Hoo'I Pr*"" C,...,..,
The RELM A H256NB IS tne uPdaled version oI lhe
popular RElM AH 25 6B s oeee....channel VHF land
mobile t ransceiver. The rad io Iecnmcsan mamtar....
ing your radio svstem cen store up to 16 1requenc ie s
wilhoul an external prog ram m ing 10 01. All ra dios
come w ith CTCSS lone and scanning capabi li ti es.
This tranece fve r even has a prio rily lunct io n. Be
sure 10 c-oer one set of program ming instrucncns.
part .. Pl256N lor $10.00 and a service manual,
part .. SMRH256N lor $24.95 'Qr the AH256NB, A
60 Wa ll VHF 150- 16 2 M Hz., verSIon called the
RH606 B is ay.,lable lor $429.95. A UHF 15 walt.
16 channel s,m ilar verSIOn 0111'1 '5 radIO called the
LMU1 5B-A is also available and covers 4 50-4 8 2
MHl lor only $339.95. An external programming
unil SPM2 lor $49.95 is needed lor programming
lhe l MU15B UHF tr ansceiver.

NEWI RELM" LMV2548B-A
lisl pr ice $4 23 .3 3/ C E pr ic e S289 .95/SPEC IA l
of8 Channel. 25 W." T,enece/"e, • Prlo"ty
RELM's new lMV2548 B g ives you up to 4 8 channels
which can be organized inl0 4 sepa,ate scan areas
'o r convenienl grouping 01chan nelS and ,mproved
commu nica lions e fficiency Wil h an exlernal pro­
grammer. your rad io lechnician can reprogram I h,a
rad io in minutes w 'th lhe PM100A programmer for
$99,95 wilhout even opening the Iransceiver. A
similar 16 Channel. 60 wall un ,1 called I he RMV60 B
is .vailable lor $ 489.95. A low band version called
the RMl60A lor 30-43.000 M Hl . or Ihe RM l60B
for 37-50.000 MHz.. is also av.ilable lor $489 .9 5 ,

RELM" Programming Tools
II you a'e tl>e de.ler or radIO lechnlCian malnl .,nong
your own r.dlO sr-Iern, you m " . ' QIller a prog'amm"'g
tOOl 10 ilCl,v.le v. " ous transce....ers. The PCKlTOI Ofor
$149.95 is dea,gned to preg,.m almost all REl M ,ad,os
by intercollnec!,ng between a MS/OOS PC and the
eeec. The PM1 OOA 10'$9 9,9 5 ,adea,g"ed to e. l em . lIy
program lhe RMV60 8, RMl 60A. RM L60S and l Mv2548
radios, The SPM2 for $49 ,95 is 10' l he l MV25B and
LMU15B transceive rs The RMP1 for $49 ,95 is 10' the
RMU45B transceiver, Programm ers must be used "',fh
c.ution and ani, b, qualitied personn, ' be<:ause ,nCOffKl
programming COIn cause se...'e inrerference and d,s·
....ption rc ope,.rlOg CQmmun'C"lOns sysf.ms.

*** Uniden CB Radios ***
The Un'den ~ne 01 Crt,z..ns Band R.dlO transce......fS ,.
desig"f!d t o give you emergency communicallons.t.
.e.sonable pnce. Unlden CB ' ad'Oll.re ao r.. liable 11'1..,
ha~e . two ye.r IIm,ted warr.nly.
PR0310E·A3 u n",. n. OCrr., Pon.ble/J.llotMleCB ._. 572.9~
PR0330E·A3 Un,<ten 40 en. Remote mount CB. " S99 9~

GRANT·A3 UnI<!e" .OCh."....ISSeCemob~e .... S 1 52.9~

WASHIN GTON·... Un,<ten 40 Ch, SSBCB baBe, . . $ 209.9~
PC122·A3 Umden 40 channel SSB CB moM IB S l 13,9~

PC&&...·A UnI<1en 40 Channel CB Mob'." , .. " ..... S78 . 9~

PROS1 0XL·A3 Unld. " 40 channal CB Mobila $J4.9~

PR0520 XL·A3 un '<1en aO ch.nnel CB Mobile ..... 549.95
PRO~3~E·A Unid." aOchannel CB Mobile . S73.95
PftOS38W·A UnI<ten 40 crr.. ",e. l he, CB Mob,le S78.95
PftO&4OE·,u unt<1<fn 40 crr., SSB CB """"'e , , SI33.9~
PftOlI l0E·A Unid.n ao chann.1 SSB CB BaM S174 9~

* * * Uniden Rede, Detectors* * *
Boy lhe fineSI UnK1erl radar detectOf1o trom CEl loday.
C"'Al>AJ U",<!en c.ed,1ai," SIte ,ada,detector S127.9~

AD3XL·AJ Ur"".n 3 band r.'" delector, $12495
AD8GTl ·A Unt<1<fn' Pauporf" SIZ. ,.". ",,"lector. . S89 .9~

flDlIXL·AJ Un,,,.n "me o' . 'te .ada. deleelor ... $107.95
fl tn5-A Un_ voaDf mount ••dIo' delector ,. . 55<' . 9~

Bearcat" 200XLT-A
list price SS0995/ C E pric e $239.9 5/SPECIAl
12-8."d, 200 CII."n.' • BOO MHl. H.ndh.ld
".rch • lImll • Hold. P,lorlt, • Locllo...r
F'.Quaney ,.no.: 29,54, 118-174, 406 ·5 '2. 806 -956 101 Hz.
E.cludes 823,9815·U 9 0125 and 86a.0875·994.0125 MHt
The eeercer200Xl T sets a new stand ard lor hand­
he ld scanners in performance and dependab,lIty,
This fu illeatur ed unil has 200 programmable
channels with 10 scanning banks and 12 band
coverag e. It you want a very s ,m,lar model w,lhOUt
the 800 MHz , band and 100 channels. order the
se 100XlT·A3 tor only $ 179 .9 5. Includes antenna
carrying case w ith belt loop. ni-cad battery pack,
AC adapter and ea,phone. Ord er your scanner r'lOW,

Bearcat" 800XLT-A
l ist priCe SS49 .9 5 /CE pric e $ 2 3 g . 9 5 /SPECIAl
t2'S.nd, '"' Ch.nne' • No-cr,-r.'.cenn.,
p,lo,i" con',ol • Seerch/Scen • AC/DC
Bands. 29,5 -4, 118, 174, -4 06,5 ' 2, 806·9 12 MHz.
No• •••nolhl"• . . ../...d.<lI" lit. _12 IIHl ".mI.
The Uniden800 XlTre.::eives40ch.nnels in two b.nks.
sceee 15 chann els per second, S'ze9· ..· • 4"" " . 121'0."
II you do not need Ihe 800 MHz. band. • similar model
called the BC 210Xl T·A ;s a~. ilable 10' $178 95.

NEWI Uniden" MR8100-A
Call 313-996·8BBB for . pecla l CEI p ri c in g
f~••"d, foo Ch_eI • ..,,.,.III.ne. ace " ner
Ban<1,' 29-54, 116' 114. 40lH i 12. 90tHl56 M Hz
The Un,den MR8I 00 surveillance IlClInne' is dl1le.ent
I,om . 11olhe. acanne..... Orig'nally de.lQned lor ,nlel­
ligence agenc ,es. lire department. and publ~ salet,
use. Ih,s scanne' one's a b'ea~l h,ough 01 new and
en hanced teeturea Scan speed is almost 100 cha nne ls
per second, You gel four dig,1readoul pastthe cecrmat
point. ceo-crete ccveraae of BOO MHz. . band when
prog.ammed wilh . personal com pute" Alphanume' ic
designation ofch. nnels, sep.rale spe. ke,. backlit l CO
d,spl. y and mo'e, To activate the m.ny un,qu e fe. l ures
oI lhe Uniden MR8 I CO . compule,inlel1ace prog .am "
available lor $19 95. Due 10 m;lnulaclure,s' leffltor l8l
restnctsooe, ttle MAST OO ,s not .~.,lable lor dj(ed
slHpmentl,om CEl Io CA. OR. WA. "lV, 10 or UT.

NEWI Ranger" RC12950-A3
list price $549 .9 5/ C E pric. S259.95/SPECIA l
to lI.rer Mobil. T,enac.l"e, • Dlglte' 'liFO
Full S.nd Co...,eg•• AII-llode Ope,el/on
S.c"'lt/lquldcry.'.ldiaple.,. R",_'erSpltl."'T. to Prog,emm.b/e".mory Posillona
F'eQuency Co.e,.~.: 28 .0000 MH~. ro 2 ~ 6999 M Ht
The Ranger RCI2950 Mobile 10 Me ter Transceiver
ha s everything you need lo r amaleur rad io com'
munications The RF power con trol feature in I he
RCl2950 allows you 10 ad ju sl the A F output power
conlinuously Irom 1 watt throug h a lu ll 2 5 walls
outpul on USB. l SB and CW modes- You g et a
noise blanker. roger beep. PA mode. mike g a,n.
dig, tal VFO. built·in S!A F/ MOD/SWA meier. F,e­
quency select,ons may be made Irom a sw itch on
the microphone or the Iront panel. The RCl29SO
g,vesyou AM . FM. USB, lSB orCWoperation. For
technical inlo. ca ll Ranger at 6 19·259-0287.

AElM
lMV254BB
Only $289.95

OTHER RADIOS AND ACCESSORIES
XC3115·A Unt<1<fn UIU. Clea, PlusCordle•• PIlO",", . S89 9~

CT7&SS- AUnlden _akllfph.onecor".... pIIone .. Sl og is
B(:SSXLT·A e..rnr 10 channellCllnne' . S118.95
A0100-A PIuQ ,n ",. ncha.",", tOf 8C$5XLT . ". 95
PSOOl -A Cigafelle 1'11 1'11'" cable lor BC55XL T '1 4 'ilS
YCOO1·A ea"y",g ca.. lor 1lC~)(LT "4 95
BC70XLT-A 8M,C'" 20 cnannelocenner 51511 95
B(:142XL·A Be..,c.r 10 ell 10 bena Kanner S8-4 95
BC14ll1LT·... Bearcar 16 ch. 10 bend 1ClI ' S9<I 95
BC112XL-A Be.rea' 20 <:1\, 11 bend IC;Inne'.. .. S13<l1 95
BCI n XLT·A 8..'c. r 16 ch. 11 band acanne' .. SI 38 95
8C5llOXLT·A S••' ca' looch. 11 bandllC.nne. . '19495
BC760X LT·A Bea' cl t I OO Ch.12b.nd-e.nner" 52~4 95
BCOO2·ACTCSStonebol ,d lor 8C590I7 60 KLT. . S5195
BCOO3·A Sw,tch .....mbiy 1o, BC5901760XLT . 52295
BCB55XLT·A BearCl t 50 en. 12 band SCanner", S1 99.95
BC1·A Bea,clt Inlo,malion ""Inne' ""t h CB . S129.95
eC330A·A Bea,car Inlo,mar,on acanne' . ,. . S99 95
BC56QI LT·A Beare..r III ch. 10 ban-d ac.Me• . . . . S94.95
BP205-A N~Cad bIIn !*Ok tor 9C2OOI8Cl00ILT s:l9 95
TRAVELLEA2·... G' und,g shortwl•• .-.;....., S89.95
COSMOPOLlT·A G' und'" allorTw .- S199 95
SATELLlT500-A G'un<t<g slr.ortw••• '«:e ' S679 95
SATELLlT&50 GruM'" _ ..e 'ee.'_ S9<&9 95
ATS803....A Sa"".an s"or!w.... '-'_.. .. __ . S l ~9 9~

' .1 02-A WoI1U",<t ......gercy _.r_ • '" $39 9~

H 11&-A WoI1/and CB",'11'1 IftiF",e.t_ & anI S66.95
H118·A MoI1land CB mot>;le . '1 1'1 "'HF "'ealh __ . S62 95
H91 3·A M,dlan<tCB POfIaDle . ,11'1 VHf we.'he• . . . . S79 95
7&300-AM,<1I. n<t C8 l>a5e sral oon , _. 592.95
fBE·A F,equenc, O"ecIO.-y la, Easle.n U.S.A-, . ,.. S11.95
f e W·A F.equency O>rllClory lOf Weate,n U. S.A . . .. S14.95
flfPl ·A MI. IL. IN, KY, OH.WI F,eqUIBncyDi'lIClory .. , S1 4 95
fl fD2·A CT. ME. M.... NH. Ai. VT D"ecto.-y S1495
AfD3· DE, DC, MD. NJ, NY. PA, WV 0; $1495
AF tw· AL. AR, FL. G.... LA, MS. NC. PRo SC, TN.VI S14 95
AFD6-A AK. IO.lA.MN. MT. NE. NO.OR.SO.WA, \NY . • S149~
AFD6-A CA, Nv. UT. AL HI. GU F,eq O..«:lory S14 9~
AFO' ·A CO. KS. MO. NJ.II,OK, Tl F'iK1 O..ectory SI 4 95
PWB-A PassPor1 10 World B. nd R_ SI 6.95
ASl>A ......-pIa... sean.... OUecTory S14 95
TSG-G7 "Tap $ecrer'" R80oslryolU S Govl F'iK1 S16 9~

TIC·'" Tune In on l.,.pt>oo ,e cal'" S14 95
CBH-A Bog CB H.ndt>ooOJAM/f J.IIIF,_"" sa 9~

TIC·AT~torl"'e<cePl'''IICommu__. 51 4 9~

flRF·A Ra,I'OII<1 t'iKIuency d"ectory . . . . . . . . . SI ' 95
EEC·A Embaasy " EOl>'Onage Conomunoc.loons . $1 .95
SMH·A2 SC.nne' Moa'''ca t,onH.ndboOk, "'01,2, .. SI695
LIN ·A LaIIBS. Inlelhgence by J. mel E. Tunnell $.6.95
A60-... Magnel moun. moD,le scann., antenna $J 4 95
A70-A Bu e srahon BC anne' anlenna , , S34.95
US"'MM·A Mag mounl "'Hf ant. "" 1:1' cable $39.95
US...K· ... .. ' hole mounl VHF ant "" 17' cable ,. . . , S34.9~
Ad<! $4.00 shoppong lor allacce.- ordered atlhe"""el_
oldd 51 5.00 shlj>Plng 1>01 ' " "00 an" sa 00 per .nt....na

BUY WITH CONFIDENCE
t.!oclMgan "..odeIlli pie.....«;1 .... sale. I• • (If aupply you.
I.. 1-0. numbe<' W''''en flU..:hue orde.. are accepled"om
approyed go..."menlllll~and _1_1" red to"". . t
a 10... au..:rr.a'9f! lor net 10 boilIng .......Iea a'e aut>t-a to
...... labihty. acupl.noc" an-d ...,docallQfl !>foe&$, I."... . na
-.:Aocalfona .'. aublect to crr.ang. ", ~ Ir.oul no!oc. A"
prices ar" ,n U.S.dolla'• . Oul 01SIOC~ tlems_ IIbe pIBCe<lon
t>aCkOr<1...urom. 'oc. 1ly- or equ,v. 'enl po-oauct suba!>luteCl
unlessCEI '. ,nat,ocle" d,tle'enlly AS5 00 . «I,"onal h. nd­
l.ng I.... will be cha'~d lor all ordefS ",dh . me'ch."d,.e
tot.1 unde' S50.00, Sh,pments . re f O B. CEI wa,eho" ... ,n
Ann A,bor, M,chog Bn. No COO·s. NOI reapon"bl., 1o, t ypo"
O'.Oh ic,,1" "o.a

M all o rders 10 : Communlcatlons Electromce"
Box 1045. An n Arbor. Michiga n 4 81 06 U,S.A. Add
$ 15 .00 pe r rad ,o to, u.P.S. gro...nd shipping a nd
handling in the continental U.S.A . For c aeeee,
Puerto a c e. Hawa,i. Alask a. or APO/FPO delive ry.
shippmg charges are two nmes conl inenlal U,S.
rales.llyou have a D.scove" Vosa. Amencan Express
or MasterCa rd. you may calland place acred 't card
order_5'lo surchafge lor billing to Ame rican Expre s.s
For c re d,1 card order. cailloll-Iree in Ihe U.S. D ial
800-USA-$CAN For inlormat,on call3 13-9 96-8aa8.
FAX anyt ,me. dial 3 13-663·8888. Orde r loday
Scanne. D,st"bul.on Cenle' " . nd CEllogos ••e tr. de­
m.rks 01Commun'cations Elecl ,onies Inc,
S. I.. d.tes 3/15191 - 1013./al AD .0J:2 ~9 1 · A

Copyright ~ 19~1 Com m unlc.tlons Eleclron lcalnc .

For more information call

1-313-996-8888
Communications Electron ics Inc.

Emergency Operations Center
P O Bo>. 1045 a Ann Arbor. MoCtMg. n ' 8106·1045 U SA
Fa, o rd . .. c.n 313-9 96-8 888 0 ' FAX 313-663·8888

ClIlCL£ 121 01'1 "UbU SfR\II(:E CARD

•
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FAX 619-744-1 943

RFPOWER
TRANSISTORS

. .. ~'.. ORDER U " E' ' '' FDR ''~T'O ''

· (Erf9) S744~070(r

We 51 0c~ a lull line 01MolOlola,
Tos hiba &Milsubishlparts
lo ramateur, marine. and
business rad io se r~ ic i ng

Par lial Listing of PopUlar Transis tors in Sioek
BFI/9G s 2.7, Illl/F19l. Sl,OO 2SC l511~ . SlUO
C02664A 2HO ~T 66 1 9 19.7, 2SC16l9 IV ,
S'I' U",~ 110 00 ~H8 17 21.00 2SCll19 31.21
ECGl40 1.40 Rf1?{) 21 !HI 2SC1630 2UI
MAFIl4 16.00 SOI129 12 00 2SC2640 11.00
MAFl l 6 21.00 S011n 12.00 2SC2641 H.IO
MAFIl I 24.00 SOl17!·1 IS.1S 2SC2641 11.2\
MA Fl38 3S.00 SOUOl 29.!HI 2SC2694 46.7,
MRFlSO 66.1S SOUl e 34.00 2SC2691 3US
MRnn 3(S0 SDU2i·3 3no 2SC2782 l7.71
MRFln MI.OO SAf20n 13.1S 2SC218l IUS
MRFI 74 10,00 SRFl662 18.60 2SC2879 21.!HI
MRf lll t O S SAFJ1I1 101 2SC 2819 ... 4910
MRf 208 lUI SAFJ800 1 ~.511 2SC2'104 J2.$O
MRrl12 lQ.lO 2Nl\21 lUI lSC2901 J4.10
"'RF1U H.II 2"3,,3 3.00 lSC3101 12,21
"'RFl17 no 2"J771 1.\l1 l06~1 IU S
VRfl U 1600 l NJ866 1.21 U I WNOI$lfIGUIII
MRF1 39 11.00 lN4048 11.95 MGF1302 1.95
MRfl40, l 1/15 l "U2/ 1.2, I,I GF1402 11.91
MRf 246 32 00 l NSl09 1.1, MAF901 1.60
MAF241 2471 l NS179 1.2, MAf 911& 9S6 3.50
MAf 241 J,OO lNIS89 19 9, ~01113I3S~1Il

MAF261 14. , 0 2~SS9 1 14 50 ~W 1 313S~ 111l.S0

MAF261 13 00 2NI641 17 '10 U30UU310 1.71
MAF26l 14.00 2NS6l2 1890 2NIll i&J310 1.>0
MAFl09 79.7, 2NSSl3 20.!HI OUT1'u r 1I()/lUU $
MAf l 14 29.00 2NI9U 1200 1~"I""~" "i"~ " ~'

MAFl ll 68.10 2N 69l 1 12.00 ... " .........I."od l
MAFl21 612S 2NI9l6 IS.00 SlUl "" LI" 4HO
MAF411 22.00 2N 60 80 9.90 SlV6 lSI 43.>0
MAF421 21.00 2NS081 Ins SlV7 " . 41.10
MAF4n 36. 00 2N6081.l.1 lO S SlV I2 ... ", 21.S0
MAFl n,," SI so 2"6097 2\1.00 Sl Vll", 19.15
MAF43J 12.11 250754 2.50 S-lV17,,, ,,,., 68S0
MRFl SO 13.SO 2SC7J0 1.60 "'41704L '" H 4U O
"'RH SJ 1S.OO 2SC1301 06 MSI/1 0A 3870
"'RH S4 16.60 lSC I7l9 1 ~ .1 1 ",, 7719N 49.9S
"'RH 64l 11.00 2SC 1915 H6 "' S1I26 , .. 67.76
MRfl S6 11.11 15C1946.l 1 ~.71 "'47721 " . 69.$0
MRfl 66l 1116 2SC I947 9.11 ",, 7729 . " sus
"'Af ll ! 20.00 lSC 1966 9.00 f,l,1729H 12.96
"'Rf lT6 6./1 lSC I957 1.21 1ll, 7132L 35.10
!IIRfH6 400 lSC I969 2.90 1,1 57737 " . 17.11
MAf H 7 12., 0 ISCI971 4.10 MS7139C COl 63,16
MRF419 11.00 lSC1018 1.9, I,I S77lI LMH 69.00
I,I RfU6 .., 23 16 lSC2\l29 no M6771 6 " .. S9.91
MAf491 16./5 ISC20JS 1.1, M57169 H. 60
MAF491 18 II ISC109l 21.80 I,I S77S1 " .. 16.60
I,I Rf\ 16 3.00 lSC2091 2800 101 67161 ••• 74.00
MAf lS1 J. IO lSC10!l7MP 6200 MS7166M 10<1,86
MAf , 51 6,0 lSCl\I99 29,0 1,1 67796Hloll 36.10
I,I Af \\9 2.2> 2SC116SC 1.90 M57197f,ll 36.10
MRF601 2.>0 2SC l 2?1 8.15 1,1 6710Sl M 1/.90
I,I Af6, 9 4.50 2SC1137 lAO 101 67121 ,,, ,,, 109,91
MRF630 J,7> 2SC126U 2U S M67711 ' M,. 11 9.95
MAf641 20.50 ascaee 15.1S M611l 1 10HI
MRF644 noo 2SC12!K1 14.16 MHW691 42.00
MAF646 16.00 2SC119OM. 39.50 MHWS92 44.7,
MRfG48 31.00 2SC 231lC 5,4(1 MHWIIO·I ,l.J 63.00
MAf660 14.00 2SC13t!l 3US MHWSlO·l 83.00
MRF846 44.00 2SC1S09 10.86 MHW SlO·l 92.00

TRANSMITTING TUBE SPECIALS
GE .' PEII7J. I ECG PEII7A U 8S EIMAC

SCAl PL SIU6 s-ae S69.96 8874 S32US
SCLI 13.75 811A tU5 6676 409.9S
6G~6 ECG 13,96 81J 36.W 89JO MIL 288.00
6HfS 'GE 11,95 83JA 79.96 JC1800l1 329.95
6JSSC ' G~ 1U I 83JC S9.96 JC~I?OOll 414. $0
6K06 'ECG 19,96 6894 lUI JC~120007 144,$0
sue lUS 614GO 11.96 JC~I600l1 62l.$O
6lD6 'GE 19.96 3-600l 9!1.91 JC~3000l1 694.60
I;MJ6 B~CIll~r . 1!I.96 4CX2500 l U I lCl1$OB 9UO
120Y1ANl T 11.76 4C~llOA 149.$0 lC~3$Ol 199. SO
SS60l '".. 16.96 4CX 100QA7 l6UI 0500~ 399,96
1960 'G E 10.76 4CX1,OO B 166,60 J.\QOZ 142.9S"'"0,1 'GE l UI lC~,OOOA 730.00 l-lOOC 169.96

MATCHEO &SElECTED TUBE &TRANSISTOR FINALS IN STOCK
Tube~k"1 C' P" .vail. Eimac Pent. 1 y,.I; m, wtV.

PIIC", availabMv $ubie<llo ch.nge wilhoul M I>Ce.
Fo' eign Small P.c...,1 All 10 OZ , poslal 55.50

UPS Sh'p Han<l. 1 lb. Co"!. U S. VISA MC Of p,epa,o $3.50
CO,D. ORO£RS &<ld $3.15 QUANTITY PRIC ING AVAILABLE
NOKT DAY UPS OELIVERY AVAILABLE MIN IMUM OllDER $20
ORDERS RE CEIVEO OY "30 PST ARE SHIPPED UPS SAME DAY
• EXPORT 'O.E,M, ' SERVICE ' R&D ' AMATEUR

OROERSONLY » 1800 \ 85 4-1927 -( N0 1ECH~IC~L

and the full CW break-in was extremely quick.
It was a new experience for me 10 have it be
that quick, and a bit distrac ting to hear the
band condition between dots. Wh en someone
would start transm itting nearby wh ile I was
sending , I had to knuckle down and really
concentrate!

My overall feeling about the TS850S wa s
very, very positive.

There's a function on my decade-old TS­
180 which should be in this rece iver : frequen­
cy d ifference , betwee n VFO and selected
memory. This makes it possible to search for a
clear frequency when Irying to a Sy, and then
pop back on frequency and report " up 4,6
kHz," since it is displayed in readout .

The DSP-1 00 interlace heralds the exciting
fu ture of digital signal processing into ama­
teur radio and we should be glad to see its
arrival. It will be exciting to see what the next
generation will be like. I bet it won't be long ,
'cause we " ain't seen nuttin yet." .

Triple conversion system
l stIF-73,05 MHz, 2nd IF- S.S3 MHz,
3rd IF-455 kHz
7S0dB
780dB
SSBICWIFSK-2.4 kHz (-6 dB), 3.8 kHz(- 60 dB)
AM- 8 kHz(-6 dB), 15kHz (- 60 dB)
FM-12 kHz (- 6 dB), 24 kHz (minus 60dB)
± 1.2kHz (10 Hz step), ±2.4 kHz(20 Hz step)
More than 40 dB, (audio frequency 1.5 kHz)
1.5W(80 at 10% distortion)

±5 kHz
Less than - 40 dB (Modulation frequency 1,5 kHz)
Less than - 60 dB (CW)

SSBICWfFMIFSK-l 00W, AM-40W
SSB-Balanced modulation
FM-Reaetance modulation
AM-Low rever modulation

Better than 40 dB(Modulation frequency 1.5 kHz)
6000
400- 2600Hz (- 6 dB) (SSB)

DSP·l00 Specifications
J3E (lSB, USB), Al A (CW), A3E (AM), F1 A (FSK)
455 kHz
36,891 MHz
SSB-Balanced modulation
AM- Low level modulation
270 x 49 x 286mm (10·5IS" x 2·3/1 6" x 11 -1116' )
3kg (6,6Ibs.)

TS·850S Specifications
Transmitter frequency range 160,80, 40,30, 20,1 7,15, 12, 10melers
Receiver frequency range 100 kHz- 3D MHz
Mode A3J [J3E] (USB LSB), A1[AlA] (CW), Fl

[FlO] (FSK), F3 [F3E] (FM), A3 IA3E] (AM)
500
l 3.8 VDC ± 15%
Max transmit 20.5 A; receive(nosignal) 2 A
13"Wx4.7' Hx1 3'O
11kg (24.25Ibs.) approx.

Antenna impedance
Power requirement
Powerconsumption
Dimensions
Weight

Final power output
Modulation

Circuitry
Intermediate frequency

FM maximum
frequency deviation
Carrier suppression
Spurious response
Unwanted sideband
suppression
Microphone impedance
Frequency response

RIT/XIT variable range
Notch filler attenuation
Audio output power

Image Ratio
IF Rejection
selectivity

Mod'
Output frequency
Input frequency
Modulation

Dimensions 0N x H x D)
Weight

TRANSMITTER

GENERAL

RECEIVER

band s, thus effectively channelizing precise­
ly. It couldn't be easier. Wit h a tone cont rol
knob and plenty of excellent audio, SWUng
became one of my favorite program source s
when working on projects in the shack or
pounding the Mac . I had a surprising renewal
of in terest i n BBC, peucnewene. Radio
Moscow, etc., and with 100 memories, there 's
plenty of room to store some prime frequen­
cies.

I really have to stretch a bit to think of any­
thing very negative to say about the TS-850S .
I didn't l ike the AIT span lim itat ions and
the fact that it wouldn 't reset when returned to
later . The potentiometer reta ins rotation
memory (with no center detent). Also, there
was not a direct line-level connection from
the digital voice recorder to the audio line,
except by acoust ic coupling (mike up to the
speaker).

The automatic antenna tuner is fast and
accurate, with very little overshoot or hunting,
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COMMUNICATION S

AOR Scanners.
Great Performance. Great Service. Great Value.

1000 Channels . 8-600MHz, 80S-1300MHz

$19.50
$40 /$55

MSI OO

AS300 $59.95
MAlOO $25.00
CP100 $4.00

27-54,108-174, 406-512,830-950MHz
AuV Lo.Hi. .8uV Air. .5uV
UH F. l.Ou V 800
15 ch/sec.
2l.4MHz, 455K Hz
10,12.5,25,30
l W
12.8VIX, 200MA
BNC
LCD w / backhght
2 1/4H x 5 5/8W x 6 1/20. 140z wt.

Scan Speed ;
IF,
Increments :
Audio :
Power:
Antenna:
Display:
Dimensions:

Specifications:
Coverage:
Sensitivity:

Stan dard Fea tu res:
· Extremely com pac t size.
· Unrestricted 800M Hz coverage.
· 100 channels permanent memory.
· Earphone Jac k & Attenuator.
· Delay, Hold fea tures.
· Channel 1 Priority.
· 5 Scan Banks, S Search Banks.
· Telescopic and Flexible Antennas

wi BNC co n nector.
· AC & DC Power cords wi mtng hard ware.
· One Year Limited Warranty.

O p tions:
Base type antenna

25 to lOOOMH z w 50'coax.
Mag Mnt Mobile Antenna. 15' coax.
Cigarette Lighter power adaptor.
External Speaker

with mobile mount.
Extended Warranty. 2/ 3 yrs

100 Ch ann els. Low, Air, H igh, UHF &
800MHz.

LAR950

$19.50
$45/$55

$499 ]

MS19()

8-600,805,I300M Hz
.35uV NFM, 1.0u V WFM, 1.0AM
20 chi sec . scan . 40 ch i sec . search
561.225, 58.075, 455KHz or 10.7MHz
5 to 955KHz selectable I 5 or 12.5 steps.
.4 Watts
Input 9 - 13.8 V. IX
BNC
LCD
67/8H x I 3/40 x 2 1/2W. 120z wt.

Free Freigh t
25-Day Money-Back Guaran tee
To ll-Free Service and Support
No Credit Card Surcharge
One Year Warran ty

ARIOOO

Specifications:
Coverage:
Sensitivity ;
Speed:
IF:
Increments:
Aud io:
Power:
Antenna:
Display:
Dimensions:

Standard Features:
· Extrem ely com pact size.
· Continuous coverage (excep t UHF TV 600-805)
· Antenna a ttenua tor switch, lOdb.
· Ma nua l tun ing knob.
· Earphone jack, 3.5m m.
· AM, FM and w ide band FM tu ning modes .
· Back lighted LCD display.
· 10 Scan Banks, 10 Sea rch Banks.
· Selectabl e Prio rity Channel .
· Delay, Hold Features.
· Selec table Sea rch Increments, S-955 KHz.
· Permanent memory backup.
· 4 AA Ni Cad batteries included.
· AC ad aptor/ charger.
· Carry Case.
· Cigarette Lighter Charger.
· Belt Cl ip.
o Earphone.

O ptions:
External Speaker. Mobile Mount.
Extended Warranty. 2/ 3 yrs

We offer 100's of communications products.
CIRCLE 16 4 ON READER SERVICE CA RD



$995

2016 Ch an nels. 1 MHz to 1500 MHz

Standard Featu res
- Continuous coverage
- AM, FM, wide band FM. & BFO for SSB, CWo
- 64 Scan Banks.
- 16 Search Banks.
- RS232 port built in.
«Includ es AC/ OC pwr crd . Antenna, Mnmg Brckt.
- One Year Limited Warranty.

Options:
Earphone. EP200 $2.00
External Speaker. Mobile Mount. MSl90 $19.50
Extend ed Warranty. 2/3 yrs- $65/75
Mobile Mounting Bracket. MMl $14.90
RS232 Contro l Package SQ;2 $295.00

(software & cable) offers spectrum d isplay
and d atabase.

100KHz - 2036MHz
.35u V NFM, 1.OllV WFM.
1.0AM /SSB/CW
20 ch/sec. scan. 2Och /sec. search
736.23, (352.23) 0 98.63) 45.0275, 455KHz
50Hz and greater
2.4Khz/ -6db (SS8) 12KHz /-6db
(NFM /AM)
1.2 Watts at 4 ohms
Inpu t 13.8 V. DC SOOmA
BNC
LCD
3 1/7H x 5 2/ 5W x 77/ 80 Wt. 21b lOoz.

Speed,
IF,
Increments:
Selectivity:

Audio:
Power:
Antenna :
Display:
Dimensions:

400 Cha nnels. 100KHz to 2036MHz.
Standard Features:

• Extremely compact s ize.
• Continuous coverage
• Attenuation Programmable by Channel.
• Manual tu ning knob.
<Tuning incremen ts d own to 50Hz.
• AM, FM, wide band FM, LSB, USB, CW modes.
• Backlighted LCD display.
- 4 Sca n and Sea rch Banks. Lockout in Search.
- 4 Priority Channels.
• RS232 control through D825 co nnector.
«Delay, Hold Features.
• 15 band pass filters. GaAsFET RF am p.
«Sleep and Alann Features.
• AC adaptor /charger. DC power cord.
<Telescopic Antenna .

O ptions:
Earphone. EP200 $2.00
External Speaker. Mobile Mount. MSt90 $19.50
Extended Warranty. 2/3 yrs. $65/75
Mobile Mou nting Bracket. MM I $14.90
RS232 Co ntrol Package SCS3 $295.00

(softwa re & cable) offers spectrum display
and d atabase.

Specifica tions:
Coverage:
Sensitivity:

$499

1 MHz - 1500MHz
.35uV N FM, 1.OllV WFM,
1.0AM / SSB/CW
38 ch/sec. scan. 38 ch/sec. search
750.00, 45.0275, 5.5MHz 455KHz
5,12,5,25 KHz
1.2 Watts at 4 ohms
Input 13.8 V. DC 300mA
BNC
LCD, backlighted .
21 /4H x 5 5/8W x 61/20 Wt. lib.

AR2500

Speed '
IF,
Increments:
Audio:
Power:
An tenna:
Display:
Dimensions:

Specificatio ns:
Coverage:
Sensitivity:

To OrderCall I> 800 - 445- 7717
In Ali SO States and Canada. 24 H o urs a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day.

AC E Co m m u n ica tio ns Monitor Division 10707 E. l06th Street, Fishers, IN 46038
Inn Voice# 317-842-7115. Int' l Fax# 317-849-8794.

Service and Support Lines: Mon-Fri sa.m. to 9p.rn., Satu rday 104. EST
MasterCard, Visa, American Express, Checks, Approved P.Oo's. & C.O.D. (add 5.(0)

Prices and specifications subject to change.

CIRCLE 16 4 ON REAOER SERVICE CARO



Number 7 on your Feedbeck C8rd

Half-Wave Gain Antenna
For 450 MHz Handie-Talkies

by Phil Salas AD5X

crimp-on BNC male plug 50 ohm Mouser ME174-93701N
s pacer plastic or nylon 5/S·L x 1/4 " dia. Mouser 561-K4.625
capacitor 3.5-20 pf miniature variable Mouser 24AA072
whip a ntenna 1r telescoping Radio Shack 270-1407

I obtained the first three ite ms from Mouser Electronics (800-346-6873). You can getlhese
items from many onterenr supcuers. The variable capacitor needs to cover the 6-10 pF range.

Antenna T une Up

To tunc up the antenna , fully ex tend it ,
place it d irectly on the output connector of an
SWR meter. and hold it vertically . Since the
initial SWR is likely to be qu ite high. you
should operate your transmitte r at low power
to protect the final output t ransistor.

Now , key yoor transmitter and set you r
forward reference . Switch to reflected power
and adjust the capacitor for a minimum read­
ing. It should be easy to sec the dip . Reset

your forward refer­
e nc e a nd mea s ure
your SWR. It will un­
d oubted ly s t i ll be
high . Un solder the
center conductor wire
from its posit ion on
the coil and resolder it
reposi t ioned a little
closer to the ground

the coil fo rm . The plast ic spacer has a small
clearance hol e drilled through it. Refer to
Figure 2 . Use a 3116-inch diameter drill 10
drill out this clearance hole halfway through
the length of the spacer. Now drill a 1/16­
inch diameter hole into one side of the spacer
as shown in the figure.

Referring to Figure 2(b), solde r a three­
inch wire 10 the side of the collar of the ONC
plug as shown. Solder a two-inch wire to the
center pin . Insert the center pin into the ONC
plug . Drop a piece of sleeving over the center
pin wire to prevent sborts . and add a drop of
quick-setting glue over the end of the insulat­
ed wire to kee p the center conductor in place .

Add a drop of quick sett ing glue to the
screw threads on the 13-inch telescoping an­
tenna and sc rew the threads into the spacer.
Now feed the free end of the wire soldered to
the center pin o f the ONC plug into the spacer
and out the hole in the side of the space r.
Press the spacer down over the ONC plug's
collar such that the s ide hole is one-fo rth of
the way arou nd the connecto r from the wire
soldered to the connector body . Now we can
create the parallel UC network .

Wrap the wire soldered to the connector
body once around the spacer and solder the
end to the base of the telescoping wh ip anten­
na . Refe r to Figures 2(c) and (d). soldering
the variable capacito r across the single tum as
shown. Finally . bend the center conductor
wire extend ing from the space r side hole
around and solder this wire to the cente r of
the coil exactly opposite the capacito r. You
are now ready to adjust the antenna.

1>'

o

10'

'II' ,.III

Parts list

"~.FOIl U ..T£OI
COOlOUCT(lOI •
V I6' e,u'nu

C. ,

1_ '
S Ill( v,(_

• • CU UAttC( MOLl,

Figure 2. (a' Drilling the holes and (b) sol­
dering the wire. (cJ A side and (dJ front riew
ofthe half-wave gain antenna.

FIgure I . A half-wave gam antenna that lakes
only an hour to build.

pedance . it can be matched with a parallel
tuned circuit, the input to thi s tuned circuit
being tapped at such point to give a 50 ohm
impedance. This is shown schematica lly in
Figure I.

The first pan of the job invo lves preparing

." A~lt ~U

~-
,~.

lIa lf.Wa\·c .
End-Fed Antenna

Si nce t h e ha l f­
wave, end-fed anten­
na exhibi ts a high im­
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450 M llz Antennas

450 M Hz ante nnas are genera lly a quaner
wa velength long (about 6-1 /2 inches) , but
don' t perform like quarter-wave antennas . 1
made some measurements using my handie­
talkie antenna mounted on a mag-mount base
on my car, and compared them to measure­
ments with the antenna mounted directly o n
the handle-talkie . My test equipment cons ist­
ed of an ICOM R-7<XXJ receiver. a Smith
Engineering Spectrum Probe. and an oscillo­
scope to display the spectrum . My measure­
ments were made from a range of 100 fee t.

n-1 antenna used on the R·7<XXJ was a
half-wave steeve antenna on the end of a
20-foot piece of RG-8M so that I could move
it around and verify that I was not getting
s igna l enhancement or cance llat io n due to
reflections . My tests showed a clear and re­
peatabl e 2- 3 dB advantage of the handie­
talkie antenna when mounted on the ca r ver­
sus mounted on the handie-talk ie . I suspected
that this was due to the quan cr-wave antenna
requiring a decent grou nd plane for proper
opera tion. When mounted on the handie ­
talkie , the ground plane cons ists of the hand­
ic-talkic electronics and case capacitivcly
coupled to the hand of the use r .

If th is is the case, then a hal f-wave antenna
might be the solut ion. A half-wave antenna
supplies its own image. and the refore doesn't
need a good ground plane . And a half-wave­
length at 445 MHz is only 13 inches long­
certainly a reasonable handle-talkie ante nna
length. Unfonunately. an end-fed half-wave­
length antenna e xhibits a very high feedpoint
impedance ; fortunate-
ly , matching to this
impedance is not nec­
essa r ily difficult.

O ver the past decade. the 450 MHz band
has become as popular as the 2 meter

band. Many 450 MHz repeaters have even
more features than 2 met er repeaters , inc lud­
ing mulnband , c ross-band repeater ope ra­
t ion. Like 2 meters, hand ic-ta lkics a rc also
very popular at 450 MHz . Unfortunately.
there 's not much to be said for the antennas
available on these handle-talkies . This article
describes a better antenna solut ion for yoor
4 50 MHz handle-talkie .



MAGGIORE ELECTRONIC LAB. 1-' ?I =
600 Westtown Rd. West Chester, PA 19382 Phone(215) 436- 6051 FAX (215) 436-6268 Telex 499 0741MELCO

- A NEW CONCEPT IN REPEATER DESIGN, THE !jLfm.:..:E:: IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCt.UDE A COMPLETE RECEIVER.
TRANSMITTER. COR. FRONT PANEL CONTROt.S AND INDICATORS. t.OCAL SPEAKER AND MIG JACK
AND CAPABLE OF FUTURE EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED. ENCLOSED.
19·INCH RACK MOUNTABLE CABINET.

- THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER·PURCHASE ADD ON.
THE ADD ONS ARE-HIGHER POWER. 110/220 VAC POWER SUPPLY, IDENTIFIER, AUTO PATCH. OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND
TRANSMITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
DUAL BAND OPERATION, ETC.

- AN EXTENSION PANEL IS AVAILABLE FOR t.OCAL MONITORING OF THE REPEATER AND CONTAINS
ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL ADD ONS ARE AVAILABLE FROM
THE COMPA NY AND ARE COMPLETE INCLUDING INSTRUCTIONS

Manufacturers of Quality Communications~

-Repeaters -stenoarc and
-Ltnks Computerized
-Remote Base Controllers

-VHF, UHF -Stendard and
-necetvers Computerized
«Transmitters Auto Patches

-Antennas EXPANDABLE REPEATER SYSTEM -Duptexers

WRITE OR CALL FOR OUR COMPLETE CATALOG
FOB Factory.
Fully warT<J1ted
for one year.

SHPPlNG I!o
I-W£)UNG $4,00

MODEL VS1500A ANTENNA COUPLER

The Barker & Williamson VS1500A antenna
coupler is designed to match virtually any
receiver, transmitter or transceiver in the
160 to 10 meter range (1.8 to 30 MHz) "";th
up to 1500 watts RF power to almost any
antenna, including dipoles, inverted vees.
verticals, rrcbne whips, beams, random
wires and others, fed by coax cable, bal­
anced lines or a single wire. A 1:4 ba lun Is
built· in lor connection 10 balanced lines.

FEATURES INCWDE:
• Series parallel capacitor connection

for greater harmonic attenuation.
• In-drcuit wattmeter for continuous

monitoring.
• Vernier tuning fa easy adjustment.

Front panel switching enoes rapid selection of
antennas, or to an external dunYnY load, or
permits bypassing tI1e tuner.
Dimension (Approx.): 11 ' w oe x 13' deep

x 6' high
Weigt1t 6 '12 100.

Pnce $499-00

CIRCLE 176 ONREADER SERVICE CARD

accuracy. It even
has built -in remote­

reading capability, can
be used for RF signal sam-

pling and its QC (Quick
Change) connectors are Inter­

changeable in the field wit.hout
a ffe cting c ali b ra t io n . There 's a
model that reads AM peak power

too, the new 43P ... or
you can retrofi t your
trusty Model 43for it in
ahout 15 minutes. Con­
tact us oryour Bird dis­
tributor fordetails.

who else but

ilii\B
30303 Aurora Rd., cieverare OH 44139 USA . (216) 248-1200 ' TLX: 706898 Bird aec UO ' FAX: (216)248·5426
WESTERN REGION OFFICE: Ojai CA · Phone: (60S) 646-7255

I;> C«Iyngl'll '991!lord E""""'''''' Corp
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Simple. No one 's
been able to improve
on the bas ic B ird
Mode l 43 THR ULl NE@
directional wattmeter since
its inception - not. even us .
Rugged, re liab le and accurate ,
it 's also ext.reme ly versatile and
easy to use. Wit.h Bird precision
pl ug-in e le ments , it
measures forward and
re fl ected CW power
from 100mW to 1O,OOOW,
0.45 to 2 ,300 MHz, with
± 5% of fu ll -s ca le

WHY IS THIS TOUGH OLD BIRD STILL
THE INDUSTRY STANDARD WATTMETER?

• FULL COVERAGE · 1.8 • 30 MHz
• HANDLES UP TO 300 WAITS
• MATCHES VIRTUALLY ALL ANTENNAS

DIPOLE BEAM
INVERTED VEE RANDOM WIRE
VERTICAL MOBILE WHI P

• ACCEPTS COAX BALANCED UNE OR
SINGLE WIRE FEEDUNE

• BUILT-IN ANTENNA SWITCH
• BUILT-IN WATTMETER WITH FORWARD

AN D REFLECTED POWER FOR SWR
MEASUREMENTS

• WAITMETER AC TIVE EVEN WITH
TUNER IN BYPASS POSITION

• AITAACTIVE CHARCOAl GRAY FINISH
AT HOME IN fW'( HAM SHACK

• RUGGED 4:1 BAW N FOR BALANCED
FEEDUNE

MODEL YS-300A ANTENNA TUNER
GUARANTEED THE BEST VALUE

YDlfU EVER FIND!

$111.00 s::..~

CIRCLE 53 ON READER SERVICE CARD
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1{) COtlOl .........~ PA 1= 7
(2.5) 7&8-558.



...!.. 2 3.", ...._ s •.., ..........
1 ", "-.- ....,..,. _..
" 0 - ..--'~.....

• ANI
• MEMOAY DIAL
• STORE & SEND

P.O. 60. 2020
PoMock Pines. C8lilornia 95726
(1 11) 144·5444
FAX: 6«.PlPO
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You flkl)" reach Phil Salas AD5X at 1517
Creekside Drive. Richardson TX 75081.

ta lkie wuh the original quaner-wavc rubber
duckie also mounted on the handic-talk te.
Again. the measurements were made at 100
feet using the TCOM R-7000 receiver , Spec'
lrum Probe . and oscilloscope. I measured a
solid 6 db Improvement of the half-wave an­
tenna over the standard rubber duckie . This is
pretty impressive . It is the equivalent of
raising your transmit power by a factor of
four!

I have described an inexpensive nett-wave
gain antenna for your 450 M Hz handie­
talkie . The lotal time 10 build this antenna
afte r you have all the pans is only about an
hour. Not bad for a 6 dB gain advantage! til

'" Call Of wrIte !of AN13.21nlo

An ultra hIgh q uali ty DTM F Encoder
lor absolu te re li abi li t y and JunctIon.

I Soft* ...on.., Ind K..,boAfd Ptogr.m....ble
• I-Iogr,~, 30 Oogrfa~ lrxM!OOl I SodI Tone
I Non-~ M...-ooy . "'utoTIIl & PTT Double
I S_ll).-20 DPs. P Sog...."9- NO - PoplI-

• SpeedAdj . P dj I DogoIb~ . w..t ISend
• WodI QpetllIng Rang.: · 22 "&0'" 6--26 VOC
• MuIIi_F un<;tion P1ogr.mftng .. . '"

tpipo ~ommunications
® Emphasis is on Quality & Reliabifity

HICHSPEED> DTMF >
SICNAI.lINC

STEEL KEYS
SEALED GOLD CONTACTS

_ 1$- '
I PK-7V. ANI3.2

PK .7H Moo-it. Model

Mall
Order

To:

Antenna Cllmpari"iom;

T re-ran my antenna tests comparing the
half-wave antenna mounted on the hand ic-

end of the coil. Repeat the capacitor dip ad­
justment and SW R reading. You may have 10
move the cente r conductor wire a few more
times, but it will be very easy 10 achieve an
SWR of close to I : I .

When you have achieved a good SWR.
carefully coal the entire coil with hot glue. Do
not cove r up the variable capacitor yet .
though . Atsocoat the coil /connector and coil/
antenna interfaces with hOi glue . When the
glue cools. re-check lhe SWR and re-adjust
the capacitor if necessary . Now go ahead and
cover the variable capac itor with hot glue .
Your half-wave antenna is finished!

..•

North Olmsted Amateur Radio
29462 Lorain Road

North Olmsted , OH 44070
216-777-9460

many other Items
CIRClE 7 8 ON READER SERVICE C"'RD

MORSE CODE
MUSIC?

Yes it's true l Now the morse code alpha­
bet can be lea rned and enjoyed while
doing aerobics, jogging, driv ing o r danc­
ing. Order ''THE RHYTHM OFntE CODE"
cassette single hit today!

Send 55.95 check 01 money order
(postage paid) to:

Kavva
Productions

"" P.O. 80, 3 19 J>. A
J'J ' Weymouth,MA 02188 :'; '

Mass fIesodeIu please add 5'll"o .... ...
OHler inquirin _ llcome

MF.
~. MIRAGE/KLM
iI Handl-Flnder

:x:D R S I Daiwa
~GAP H~stler
1\ Diamond
_AIiII~Ri'i'RO~':'

CIRCLE 2 ()fl READER SlRV ICf: C"'RD
CIRCU 66 ()fl REAOlR SERVICE C"'RD

32ndANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO & COMPUTER SHOW

ARRL HAMFEST OF THE AMERICAS
FEBRUARY 8-9, 1992

DADE COUNTY YOUTH FAIR & EXPOSITION FAIRGROUNDS· MIAMI, FLORIDA

SPECIAL CONVENTION PROGRAMS & ACTIVITIES FOR EVERYONE
, 200+ EXHIBIT BOOTHS. 1,000 INDOOR SWAP TABLES. FREE PARKING 15,000 VEHICLES
, 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES. EXAMS FOR AMATEUR LICENSES

• DXCC FIELD CHECKING FOR INITIAL AWARD

-------SUNDAY SPEClAL!!!------­
YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE

FOR ALL STUDENTS
_ _ ______ CONDUCTED BY CAROLE PERRY, W B2M GP --,-----:__- - -

Registration, 55.00 A dvance - 56.00 Door . Vali d Both Days (A dvance dead line Feb . 3rd)
Swap Tab les, 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
Headq uarters Hotel: Miami Airport Marriott - 567.00 Single, Double

Cal l, (305) 649-5000 - Speak Only to Reservation Department
Must Me nt io n " Tropic al He m boree" to Get Special Rate. Dee dline Ja n. 22, "1992

--- - - - ---- After Deadline, Special Rates on Room Available Bas is Only - - - - - ------

WRITE TODAY FOR DETAILED BROCHURE Send to, Chairman, Evelyn Gauzens, W4WYR
& RESERVATION FORMS 2780 N .W. 3rd Street, M iami, FL 331 25

(A" "' b' Dec. ,~) Tel.. (305) 642-4 139 . Fax, (305) 642-1648

ClftClE~ ()fl Rf:.I.OlR SERVICE C"'RD
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Number II on your FHodbac:kC8rd

Startek rnrerneuonaunc.
398 NE 38th 8t .

Ft.lauderdale Fl 33334
Telephone: (305) 561-2211 : (800) 638-8050
Price Class: $250 for the basic unit; $9-$39

tor the optional accessories.

by Larry R. Antonuk WB9RRT
73 Review

Model3500
Frequency Counter
Speed, accuracy, and ease in a shirt-pocket unit.

I n the old days, you could tell a lot about a
ham radio operator just by looking at his

workbench . A fast glance over a ham's loots
and test equipment can quickly determine his
level of expertise and commitment. What do
you see? A cereal box DC voltmeter and a CB
$WR bridge? (Hmmm. Not 100 serious.) A de­
cent meter. an aud io signal generator. and a
few home-brew gadgets? (Getli ng closer.)
Eight Of 10 big mysterious boxes, an csctuc­
scope or two on a can, and a big RF frequency
counter? (Aha! A real nerc-ccre .j A digital volt­
meter and a shirt-pocket frequency coun­
ter . . .

A shirt -pocket what? A shirt-pocket fre­
quency counter. Those of us who grew up with
BO-pound boat anchors sporting dancing Nix ­
ie tubes and prescalers may find it hard to
believe, but the Slartek International Model
3500 does indeed fil in a standard shirt pocket
(as does the whole Startek line). Not only does
the 3500 take up less space than your old
buddy, but it's faster, easier to use, and more
accurate . How do they do it?

Micro Pac kag e-Big Features

The answer, of course, is modern technolo­
gy. The Model 3500 uses a combinat ion of LSI
and MMIC chip technology to produce a
device that is extremely sensitive over a wide
frequency range. Like most counters, Ihe unit
has selectable ranges, in this case 10 Hz to 12
MHz and 10 MHz to 3.5 GHz . Unlike older
models, the 3500 selects a high impedance
mode for the low range , and a 50 ohm
impedance for the high range. Th is eliminates
the problem that often occurs when trying to
measure the frequency of a low-level oscillator
in a radio. A standard counter will load down
the circuit. killing the oscillations. Even worse,
in some situations the counter will load down
the circuit just enough to vary the actual fre­
quency of the oscillator. This produces a re­
spectable-looking but entirely incorrect read­
ing. The high impedance mode fixes both of
these problems.

The 3500 and the entire Startek line all use
eight-digit LED displays . The debate over
LEOs versus Le Os will probably go on forever,
but I prefer LEOs. The majority of radio service
work is done in dimly lit areas-basements,
attics, hilltop radio shacks-where the LED

The Stanek Mode/3500 frequency coumer.

outperforms the LCD hands down. In addition,
in the few instances where the unit needs to be
used outdoors, the display is easily shielded.

The display resolution changes along with
the GATE switch. Using the EXT gate posi­
tion, you can resolve frequencies down to 0.1
Hz on the low range and 10Hz on the high
range. One nice feature 01 the 3500 is the
abilily to select three different gate times (see
the table for gate times versus resolution). A
DISPLAY HOLD feature locks the active read­
out for later reference or recording . Maximum
input levels are stated to be + 10 dBw and
+ 15 dBm for the low and high ranges, respec­
tively. These values figure out to 10 watts and
30 mW, respectively. This means that the
3500 has a high degree of overload protec­
tion, but it doesn't mean it's bulletproof. It will

still die if you key your mobile rig directly into it .
However, it's less likely to become " deaf"
from people waving nanoneids next to its an­
tenna.

Sensit ivity

Sensitivity figures for the 3500 are shown in
the table. The review unit exceeded these val­
ues across the entire range of frequencies.
This is impressive enough from a technical
standpoint, but what it means in terms of actu­
al use is even more exciting.

The days of counter preamps are long gone.
Not only are the Startek counters sensitive
enough for any general troubleshOOting, they
also work well for remotely monitoring trans­
missions. The 3500 was able 10 reliably count
the frequency of a 2 meter,S watt handheld,
using a rubber ducky antenna, at 150 feel. A
50 mW signal operating into a one-foot whip
could be read at 20 feet. This characteristic
makes the counter a very versati le tool. Public
service monitoring, surveillance work, inter­
mod and interference problems, transmitter
hunting-several applications immediately
become apparent. (If you've always wondered
what the frequency was at the drive-in window
of Bob's Taco Stand, this is the instrument for
you.)

Unlike most RF counters, this uni t works
well down to 10 Hz. This makes il useful for a
variety of audio functions as well-counting
CTCSS (PL) tones, checking OTMF micro­
phone frequencies, and verifying two-tone en­
coder tones.

Features

The Model 3500 comes with the basic sup­
plies needed lor day-to-day use: a buill-in
NiCd supply and a plug-in wall charger. (A
telescoping antenna to fi t the BNC input jack
is available as an opuon.) Optional acces­
sories include a carrying case , different
probes for "in circuit" lesting. and a rubber
duck style antenna. The NiCd pack will power
the unit for four hours before recharging.

The idea of servicing a service instrument is
never foremost on one's mind when buying
one, but the startex counter carries a one­
year parts and labor warranty. Due to its size,
the unit will spend most of its lime in a relative­
ly safe corner of a toolbox or coat pocket, but
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• SOdB display dynamic range
• 40dB spurious rejection
• 60 uv eeren. : 2dB lIalness
• tKVDC,lv@ l00 MHzmax input

as isolated by 10pF
• : 7%hor frequency linearity

THE SR4 IS COMING

conve rts your scope into a
100MHz spectrum analyzer

$249 dealer. wanted

30 Day refund VISA/Me
Specifications & app. ideas

Smith Design 1324 Harris
Dresher, PA 19025 (215) 643-6340

0.1 sec.
1.0 sec .

10.0 sec .
0.25 sec.
2.5 sec.

25.0 sec.

10 Hz
1.0 Hz

0.1 Hz
1.0 kHz

100 Hz

10 Hz

22.0V max.
1.2Vmax.

GateHi Range

Model 3500 Specifications
Overall 10 Hz-3,5GHz
LoRange 10 HZ-12 MHz

Hi Range 10 MHz-3.5GHz

8 red LEO digits. 0.28" (height)

Auto decimal point placement
Lo Range Gate Fast

Slow

E"
Fest

Slow

E"
Lo Range 10.000000 MHz, TCXO

Hi Range 3.906250 MHz, TCXO
± O.OOOl % + 1CQunI LSO, 25-35 DEGfC typo(± 1 ppm overall)
Xtal aging 1 PPM/year typo

Lo Range 1 megohm impedance
Hi Range 50 ohm impedance

LoRange 1-10 mV RMS
Hi Range 10 MHz- 2 GHz 1-10mVRMS

2-2,4GHz 10-20mVRMS

2.4-3GHz 15-50mVRMS
9-12 VDC (9 VDC @300-5OO mA adaptor), auto polarity
3-5 hrs. usage, 16 hrs. full charge

600 mAthr. panasontc NiCd batteries

Resolution & Gale Times

Range

Display

Time Base Clock Frequency

Accuracy to Calibration

Sensitivity (Typical)

Signal Input

Power Required

Banery Operation

First Call Communications,lnc.

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg,OH 43068
Tel. 614 866·4267

BRAI~."'TORM ENGINn:RING
2948'1> Honolulu Ave. La Crescenta , CA 9 1214

Call for info : (8 18) 249-4383
FAX : (8 18) 248-Q1l40

CIRCLE 197 ON REAOER SERVICE CARD

- O NE RADIO S IMPLEX REPEATER
- DUAL RADIO SIMPLEX REPEATER

- DUPLEX REPEATER CONTROLLER

- VOICE MAIL-AUTOMATIC VOICE
ID ER- C ROSS BAN D LI NK- SPLI T

SIM PLEX REPEATER-FULLY RE·
MOTE DTMF PROGRAMABLE-ALL

IN ONE UNIT AND M UCH MUCH

MORE . . .

SEPARATELY OR
SIMUlJANE0 11SLY!

• Communications Receivers
• Portable Receivers
• SCanners
• Amateur HF Transceivers
• VHF·UHF Transceivers
• HTs and Mobiles
• Amateur and SWLAntennas
• Accessories and Parts
• RTTY and FAX EqUipment
• Books and Manuals

Send
$1 to
ItW

HUGENEW CATALOG
•••WlTH PRICESI

~Bi 92 a eBU,xU"Fonnal

,

CIRCLE 286 ON REA DER SERVICE CARD

S ell YOUR used gear
in 73 C lass ified s .. .

C a ll S ue C olb e r t .

purposes. Frequency netting and calibration,
general audio and AF troubleshooting, provid­
ing accurate readouts for older AF signal gen­
erators-whatever the use, the 3500 will give
a vast amount of performance at a very mod­
est price . The next time you're at a hamfest
and someone wonders what frequency that
otd commercial rig is on, just reach into your
shirt pockel. lII

(1-800-426-8693)

3 Chestnut Street
Suffern,NY 10901

We are one of the largest authorized distributors
for US TOWER in the United States. We'll answer
your questions, we'll hold your hand every step
of the way and translate your summer's dream
into winter's reality.

• USTowers at truly competitive pricing.
• 40 to 89 feet; arrays up to 30 sq.fl.

Complete packages available
Send For Catalog

Toll Free: 1-800-HAM-TOWER
••~--..~

WIRELESS CAllE _ 1m _MfIIDS • """".. ~
UIIrI Higtl GM ~db (. I . T_ 1.1 III 2.1 61Il.

• 36-Ch........ Syst. mComplete sa995
o 12-Chiio'lOlll Systom C\Mnplele S11 495
o C" or writ. (SASE) tor "FREE" Ca~

PHILLIPS-TECH ELECTRO.ICS
P.O. Bill 8S33. SUUN,I., AZ 15252

~lfETIME (6021 947-nOO ($3,00 CrftilIM ............1
WARRANTY flln ltrC.11I 0 \flu 0 COD'. 0 o."'l1J "'~

it's rugged enough to take a fair amount of
dropping. (The author's Model 1500 spent
most of the summer up towers and on rooftops
aligning the 230 MHz IF of 23 GHz microwave
lines, and took qui te a few tumbles in the pro­
cess- a real testimony to the physical quality
of these counters.)

The Startek 3500 is inexpensive enough
and portable enough to be used for a variety of

CIRClE 249 ON READER SERVICE CA RO
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Number iii on your FMdbllckc.rd

The Heli-Hat Antenna
An 18-inch wonder for 10-1 7 meters.

by J . Frank Brumbaugh KB4ZGC

Figure I . covers the 17.15. 12and IOrneter
bands. It includes one-knob tuni ng so SWR
can be reduced well below 1.5: J- usually
l.I :J or 1.2: 1. making it compenble with
mode m solid-s tate transceivers. It is com­
pact. fitting into a space approximately 18
inches high and 18 inches in diameter. With
the top hal removed it takes up about as
much space as two loaves of bread staked
end-to-end .

Basically. the antenna is a tuned , top­
loaded helix . A port ion o f the base of the
helix , tuned by a 100 pF variable capacitor.
resonates at the operating frequency and
simultaneously presents a nonreactive 50
ohm load to the transmitter or transceiver.
The upper portion of the helix is tuned by the
effective capacitance of the top hat at the
opera ting frequ ency . The entire antenna
structure radiates.

This is a high-Q antenna. so it exhib its a
relatively narrow bandwid th. This requires
slight adjustment of the tuning if a large fre­
quency excursion is made. especially on the
15 and 10 meter bands. A major advantage of
such a high-Q antenna is that it rejects any
harmonic energy which may be present on
transmit, and on receive it reduces the level of
signals near the operating frequency in a
manner similar to the ......ay a peaked filter
functions . Not only will this antenna reduce
QRM. it also reduces QRN to a great extent
because of its narrow band...... idth.

The base of the helix must be grounded for
RF. In most indoor installations this can be
best accomplished by attaching open-ended
quarter-......avelength wires to the ground con­
nection, a solde r lug on one of the screws
holding the RF connecto r to the antenna base .
Ground wires can be stretched out while op­
erating. and rolled up and stowed with the
antenna when not in usc.

For operation on all four HF bands. the
four wires should be cu t 10 J3 feet 7 inches;
II feet 7 inches; 9 feet 10 inches; and 8 feet 6
inches . respectively. fo r the 17. 15. 12 and 10
meter bands. Four separate insulated wires
can be used; N two pairs of2-corductor speak­
er wire. or even a length of 4 -wire telephone
cable such as that used indoors . Each wire
should be cut to the length specified, and one
end ofall wires connected to the ground lug on
the SO-239 RF connecto r on the antenna.

Continued on page 35

....U T'C
TU.. ' .. .. u,oe

cv ...

l' D1 .. ..(H~
PI/( P ,p( W""OIfT
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Note: Tap points measured from boltom of helix.

The t o-meter lap is lor 28,4 MHz and may vary at

highe r nequeocee . Taps tor other bands are for

centers 01bands.

Table. Taps ys. Frequency

Band, Meters Tap SWA

17 7 1.1:1

15 7 1.2:1

12 6 1.2:1
10 6 1.1:1

"'D1"'£T(~ .....,..'_OIICOPO't:~ SHtU
"LutD TO TOI' Of" ..-.c 0'1"1: '"7

Figure J. Heli -Hat antenna schematic
diagram.

W hat is compact. portable. and effi­
cient? Covers 17 th rough 10 meters?

Is omnidirectional, with low angle radiation?
Reduces QRM . QRN . and harmonics? Has
one-knob tuning for low SWR?

Mo re and more hams find themselves liv­
ing in subdivis ions. apa rtments. and condo­
miniums where deed and building restrictions
make nonnal antenna installations impossi­
ble . Hams in mobile home parks. and those
ranging the country in motor homes. have
few options for usefu l ante nnas other than
loaded vertical whips-mobile antennas .
These are useful for the higher HF bands. but
commercial versions are very expensive .
What they need is an antenna with the above
features.

Although I now have a 40 mete r dipole for
HF use . there have been many times during
my 4Q-plus years as a rag-chewer when I
lived in locations where even a whip antenna
on a balcony was frowned upon. I experi­
mented with many di fferent antenna configu­
rat ions. Some worked quite well . Others
we re duds . The mo re -o r-l e ss sta ndard
dipoles and quarter-wave wires . even bern to
fit the ava ilable indoor space . generally gave
satisfactory results when properly tuned .
However. even small gauge wires stru ng
around a small apartment were sometimes
noticed and questioned by landlords . requir­
ing elaborate explanations-lies-which sel­
dom were believed . What was needed was a
compact. effective HF antenna that cou ld be
easily hidden in a closet or attic when " o ffi­
c ial" visitors were expected .

Such an antenna should be of a size that
cou ld easi ly be transported in an automobile
and rapidly set up in a motel room. o r even
put on top of the car for fixed mobile opera-
tionon Field Day. The Heli -Hat Antenna was
my solution to this problem. II has all the
features I opened this article with!

Originally designed before WARC to oper­
ate on 10 and 15 meters. it has been used since
then on 17 and 12 meters. and results have
been most satisfactory . This antenna may
well be of interest to other hams with similar
antenna problems, o r as a " quick and d irty "
Field Day antenna.

lIeli-Hat Antenna

The antenna , illustrated schematica lly in Figure 2. Construction details a/the Heli-Hat.
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2 500 3500
FULL RANGE EXT RANGE
+HI-Z INPUT + H~Z INPUT

\0 HZ. 10 HZ.

"" "'" 3500 "'"
3 GATE TlMES 3 GATE m ,lES

DISPLAY HOlD DISPlAV HOLD

$21 0. . 250.
• PROBES
ILP-22 Probe, l ow Pass/Audio $22.00

use w~h 2500 & 3500.
AnenualM Rf noise.

fP-ll0 Probe, Iraq counter or 39.00
leape un. t x, l OX.
200 MHZ eecce UH.

12.00
29 .00
12.00

9.00

15 00A 1500 HS
ECONOMY ULTRA HlGH

MOO"- SENSITIVITY

1_1500 MHZ ,""""" "'"2 GATE tues
2 GATE TIMES

lESS NI.cADS
& AC ADP DISPLAY HOlD

$89. .159.

NEED MORE INFO· CAll ORDERS ONL Y - TOLL FREE
HAl MANDERY·KK4UN 800 638 8050SAl£S ENGNEER ••

INFO RMATION (305) 561-2211 ~
TERMS: Shipping-handling charges lor FlOrida add $04 + tax ,
US & Canada add 5% ($04 min, sa max), all others add 10%
01 total. COD lee $3.75. Payment by VISA, MC. DISCOVER,~
COD lor CASH or MO. Prices and specmcetcns are subjecl .
10 change without notice. •

FIND FREQUENCIES FAST
with any ortrese greal pocket
sized counters, available for Immediate
delivery from STARTEK. Absolutely the best values
In the Industry, from the 15OOA, now only $89., to the new
2500 & 3500. These new full range counters teature a 1 megohm Input 10 Hz to
12 MHz, a 50 ohm RF Input 10 MHz to 2.4 GHz / to 3.5 GHz lor the 3500. The
2500 & 3500 both feature MMIC amp1iliers lor maximum sensitivity, three gate
times lor maximum diSplay resolution of .1 Hz to 12 MHz ana 10 Hz to 2400 &
3500 MHz, a DISPLAY HOLD switch ana LED Inaicator to hold a reading ana
suspend gating until turned off. Our DISPLAY HOLD switch works properly, It
does not change the GATE selecton when turned oil, like some competitive
units. All 01our counters use LSI Circuitry, sub-minialurized components and low
power design for portable operation 01 3·5 hours lrom internal 600 mAJHr NICad
bat teres. For ULTRA HIGH SENSITIVITY the 1500HS can't be beat with typical
sensitivity of <.5 to < 1 mV RMS from 10 MHz to 500 MHz. Our 1500A offers
great quality and performance at minimal cost. All counters have a full year
parts & laoor limited warranty. CheCk out our VERY SPECIAL OFFER for any
moool packaged with seve-a of our most popular accessores.

• OPTIONS for .... ,SOOA
IBP-16 NiCad' for l500A (installed) $ 20.00
lAe-,S 110 VAC adpIchgr for 1500A 9.00
• ACCESSORES fDf aI IN ~...
1TA40 Teleec:apng BNC ..,tlWYla
1A0-a00 800 MHZ Rubb. [)J ck·BNC
eccec Black vinyl zipper Clillry cue
IDC-690 l N OC Auto adaptorfcharg8l'

66.00

MODEL
1500A

$~
20.00

9.00
9.00

12.00
12.00

A VERY
SPECIAL

OFFER

THE NEW MODEL 3500
FROM THE ORIGINATOR OF THE "HAND HELD"
COUNTERS IN THE StarCab- STYLE CABINETS,
WITH EXPER IENCE PRODUCING OVER TWO
DOZEN SUCCESSFUL FREOUENCY COUNTER
MODELS SINCE 1975, FRED HUFFT- W4PLM
HAS DESIGNED THE 3500 WITH
UNPRECEDENTED FREOUENCY RANGE,
FEATURES AND QUALITY IN A VERY
AFFORDABLE "POCKET SIZED" COUNTER.

COMPUTER DESIGN AND STATE OF THE ART
COMPONENTS PROVIDE UNCOMPROMISED
RELIABILITY AND PERFORMANCE.

MODEL AP-90 99
FACTORY ASSEMBlED $
, 'fEAR WARR,ANTY

1.6 GHZ PRESCALER - AMP
& SIGNAL BAR GRAPH

Extend range of any counter
capable of counting 16 MHZ
or higher to 1600 MHZ with
super sensilivily of '·5 mV typo
10 segmenllED BAR GRAPH
displays RF signal strength .
SlarCab'" aluminum cao.ret.
110 VAC adaptor included.

STARTEK INTERNATIONAL INC

FREQUENCY COUNTERS
GREAT NEW MODELS - SUPER LOW PRICES

[ 10 HZ to 3.5 GHZ ]

*Buy this quality 1500 MHZ Counter
for only $66. when purchased with the
following items:

• 1500A FREO COUNTER
• INSTALLED NI·CAD PACK
• 110VAC ADP/CHARGER
• 12VDC AUTO ADP/CHGR
• VINYL CARRY CASE
• TELESCOPING ANTENNA

#So-15 $].5>000 128.00

ONLY $128. FOR ALL 6 ITEMS
TO SUBSTITUTE UOOEl 1500HS ORDER fSo-HS $175.

2500 150-26 225.
3500 ISO-36 265.

STARTEK INTERNATIONAL INC

398 NE 381h ST., FT. LAUDERDALE, FL 33334

FAX (305) 561-9133

• StarCabno

ALUMINUM CABINET

• 8 RED LED DIGITS

• 3 GATE TIMES

• DISPLAY HOLD

• MMIC AMPUAERS

.3-5 HR BATTERY

• NI-eAD'S & ADP

• YEAR WARRANTY

• MADE IN USA

CIRCLE 2 4 7 o~ RUDER SERVICE CARD
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R-100 IOOkHz- I.856GHzAtNFM,12vdc 707.00 599'5
R-lDOO 25MHz-2GHzreceiver 1199.00 1029

RC-12 Infra red remote controller 70.99
EX-3ID Vnice synthesizer 59.00
TV-R1DOO ATV unit 139.00 134"
SP-3 External speaker 65.00
CK-l0 (EX-299) 12VDCoption 12.99
MB- 12 Mobile mount 25,99

R·90DOIOOkHz-2G Hz all mode rec $5459,00 4699
All Prices are subject to change without notice.

AES· Over 35 Years inAmateur Radio
HOURS· Mon-Fri 9·5,30;Sal 9-3
({) Orders /Trades . Call Toll Free

.. - ,... - I'"-I' '"..._.. - . .._.__. - I -
0-.2.. ;~o : ('

Shortwave Becewers Regular SAL!
R-I lOOkHz-1.3GHz AMIFM handhekl.$624.00 539"
R-1lA lOOkHz-30MHz rcvr 999.00 869"

RC-!l Inf rared remote controller 70.99
H-32A 500 HzCW utter. 59.00
Fl-63A 250 HzCWfilter (lstlFl 59.00
FL-44A SSB filter (2nd IFl ,,"" 178.00 169n

EX-257 FM unit " " 49.00
EX-310 Vllice synthesizer , 59.00
CR-64 High stablity oscillator xtal. 79.00

R-72 30kHz-3OMHzSoN receiver 972.00 829'!
Accessories for

R·IIR-n/R-1 OO/R-900D
CALL

Handhelds Regular SALE
IC-02ATlIligh Power 2m $409.00 289"
IC-nA 2m HT 419.00 289ft
IC·2UT 2mITTP 439.00 3HP
IC-2SRA2m125-905MHz IX 599.00 509"
IC-24AT 2m/440MHzIITP 565.00 419n

IC-3UT 220MHzHTm p 449.00 299n

IC-4SAT 440MHzHTmp 449.00 299"
IC-4SRA440MHz/25-905IX 599.00 509ft
IC-2SAr 2m HTtrTP 429.00 31 gtl
IC-4&"T UOMHzIlTP _ 449,00 319"
IC -t2&AT I.2GH1ITTP _529.00 329"
tC·W2A2m/440 HT 629.00 529"

Aircraft band handhelds Regular SAL!
A-2 5W PEP syn thai rcraft HT 525.00 479"
A-20 aircraft HTwNOR • Closeout 625.00 499"
A-21 NavicomPlus Aircraft HT 660.00 599!1

For information and Prices on accessories
for handhelds listed above. CALL,..

VHF/UHF FM Transceivers Reiuf3r SALE
IC-229A 25w2m FMITTP mic $423.00 369"
IC-229H SOw 2m FWTTP mic 462.00 31~

IC-448A 25w440 FWTTP · Clouout 599.00 319"
IC-449A 35w440FM xevrlTTP 563.00 399"
IC-1201 lOw I.2GHz FMlSSBICW , 1849.00 119"
Dual band FM Transceivers Reiular SAU:
IC-2410A25'11 2m/440 FMlTTP mic $855,00 74~1

IC-2410H 45'11 2m135w440 FMlTTP mit 899,00 789~

IC-3220A 25'11 2m1440 FMfTTP me 65900 579"
IC·3220H45w2m135w440 FMfTTP me 699.00 609"
IC·2500A 35w 440110w 1.2GHz FM 999.00 86~

Multi-band FM Transceiver Reiuf3r SALE
IC-901 SOw 2m135w 440MHz fM lCYI" •• $999.00 86~

UX-R9lA Broad band receiverunit 389.00 35~

UX-1 9AlOw 10m unit 299.00 219"
UX-59A lOw 6m unit. " 349.00 329"
UX-S92A2mSSB/CWmodule, 599.00 54911

UX-39A 25w220MHz unit " "" 349.00 32911

UX-1 29A lOw L2GHzunit .... 549.00 509!!
IC-970A25w2m1430MHztransceiver.. 2895.00 2029
IC-970H45w 2m1430 MHz transceiver . 3149.00 2729

UX-R96 SO-905 MHz receive unit.; 389.00 349f5
UX-97 1.2GHz band unit 999.00 869"

VHF/UHF Mobile Antenna R8iular SALE
AH-J2 2m144D Dual Band mobile ant.. $39.00

AH B-32 Trunk lip mcunt .. 35,00
larsen PO-K Roof mount 23.00
Larsen PO-TLMTrunk-lip mount ", .. 24,70
larsen PO·MM Magnetic mount 28, 75

VHF/uHF Repeaters Reiular SALE
RP-1520 2m 25wrepeater " $2229.00 1949
RP-2210 220MHz 25w repeater , 1649.00 1449
RP-4020 440MHz 25wrepeater 2299.00 2009
RP-402015OW 440MHz SOw repeater 2499.00 2189
RP-I220 1.2GHz lOw repeater 2599.00 2269

VHF/UHF Base Transceivers Reiular SAU:
IC-275A 25'11 2mwlps • Closeout $1299.00 11 29
IC·275H 100'11 2m FMlSSB/CW 1399.00 1219
IC-475A 25'11 440MHz w/ps • Closeout 1399.00 1329
IC-475H lOOw 440 FWSSBlGW 1599.00 1399
IC-515A 251'1" 6110mxevr/ps 1399.00 1199
IC-575H 251'1" 100..... 6110m xevr 699.00 1329
IC-1275A lOw 1.2GHzflNSSBlCW 1849.00 1619

IC-75IA a-band xcvr/.I-3D MHz n $1699.00 1219
PS-35 Internal power supply ,219.00 209!1S
fL-63A 250 Hz CWfilter (lst IF) .."."... 5900
FL·52A500 HzCWfilter (2nd IF) .. ,, 115,00
fL·53A 250 Hz CWfilter (2nd If) 115.00
H-70 2.8 kHz wide SSB filter 59,00

IC-135 HF xevrlSW revr/mic 1149.00 89!P
PS-55 External power supply _ 219.00 20!P
AT-150 Automatic antenna tuner ._ 445.00 39!P
fl-32A 500 Hz CW filter 69.00
EX-24J Electronic keyel un it 64.50
UT-30 Tone encoder 18.50

IC-765 Xcvr/pslkeyer/tuner $2692.00 2399

HF Equipment Reiular SAlE
IC-781 Xcvr/ps!l:uner/scope • Special$6149,00 5099

IC-125 HFxevrlSW revr $949.00 75~

AH-3 Automatic antenna tuner 489.00 449"
IC-726 lO-band xcvrw/6m 1299.00 1089
HF Accessories: Reiular SALE
IC-2KL HFsolid state amp wlps .. ..... $1999.00 171 9
IC-4KL HF I ~w amp w/ps . Specia1.. 6995.00 5899
EX-621 Autll antenna select()l" 315.00 21!P
PS-15 20A external pnwer supply 115.00 16gt;
PS-30 Systems pis w/cord.6 pin plug 349.00 32~

SP-3 External spea ~ef 65.00
SP-1 Small external speaker. 51.99
CR-64 High stab. ref. xlaL 751A, etc 79.00
SM-6 Desk microphone 47.95
SM-8 Deskme.twocables. scan " 89.00
AT-son 500'11 9 ba nd autoant tu ner 589.00 53911

AH-2 8-bandtunerwlmount &whip 758.00 6891l

Accessories Ill!" IC·1S1fl65176517M25 · CALL

., ~~iiII/SA~'~lii~
~ ) ...- ~



Operation
Attach the ground wires 10 the unused sol­

der lug on the SO-239 connector and stretch
them out more-or-less in a straightline. Us­
ing a coaxial j umpe r. connect the RF output
of your transceiver o r transmitte r to the SO­
239 on the antenna, providing your rig in­
cludes a means for monitoring SWR. If il
docs not, an SWR meter mu st be connected
between Ihe t ransmitter or t ransceive r and the
antenna.

If you ' ve followed the measurements given
in this article closely. position the tap on the
helix as ind icated in the table . If your antenna
differs in dimensions , the proper tap point
must be determined experimentally.

Apply JO 10 25 watts 10 the ante nna and
adj ust the luning capacitor for the lowest
SWR. In some installations it may be neces­
sary to move the tap point on the helix one­
half to one tu rn higher or lower to achieve an
SW R of 1.1 or 1.2. a lthough if the SW R is at
least be low 1.5; I . modern solid-state r igs
will operate satisfactorily .

Monitor the SWR when you change fre­
quencies or bands, and change the tap posi­
tion and edjust the tuning capacitor as neces­
sary to maintain low SWR.

Concl usion

The Heli-Hat antenna is omnid irectional
and rad iates mu ch of the RF at the low verti­
cal angles best for OX . It is a hig h-Q antenna
with a narrow ba ndwidth around the operar­
ing frequency. resulting in rne reduction of
QRM and Q RN on receive , and greatly re­
ducing the level of any harmonic energy that
might be present in the output of the transmit­
te r or transceiver. It covers all fou r ham
ba nds from 17 th rough 10 meters and is easily
tu ned for a very low SWR . The antenna is
easily SCi up indoors or out , and is easy to
conceal when not in use. II can. in many
cases, be constructed wholly from scrap.

Although the Hell-Hat ante nna was de­
signed to cover only the four highest HF
bands. theory suggests it also could be tuned
on 6 meters, and possibly 2 rreters as well . by
tapping the helix closer 10 ground. NOI hav­
ing equipment for these bands. I was unable
10 check for operation on these freq uencies .

Too, if the helix is made from a longer
length of tubing, and perhaps has a larger top
hal , it should be possible 10 extend the lower
frequency Iimil 10 include the 20 meier band
without making Ihe antenna much larger.

Although the He1i-Hat antenna is nor in­
tended to compete with a 6-element mono­
band beam on a l<X>-fOOllower, it will give a
good account of itself on the four ham bands
for which it wa s designed . especially on
crowded bands where its high Q is a d istinct
advantage.

This antenna also can be a starti ng point for
experime nta lly minded ham s who may be
inte rested in modifying it to cover other fre­
quency ranges. III

You may write J. Frank Brumbaugh KB4ZGC
ar /8/2 Marilyn A)·e.• Bradenton FL 34207­
4743. Please enclose an SASE ifyou request
infonnation.
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around a cardboard tube about 3-1 /2 inches in
diameter, spring ing to its final diameter when
removed from the cardboard . Ends of the
tubing are flattened and drilled to accept long
machine screws, then slipped over the PVC
pipe and bolted through it . The pipe is about
18 inches long and about 2 inches in diame­
ter .

NOTE: The di me nsions give n are those of
my antenna. You may make any changes
within reason in any of these di mensions.
Tubi ng of larger o r smal ler diameter can be
used; overall tubing length can be greater
or a bit less . Hel ix diameter can be reduced
and length extended . The result of such
minor changes may change the position
of the tap point for one or more bands but
ot herwise should make no important d if­
ference.

Th e top hat is an 18-inch diameter disc of
alu minum sheet with an area of over 254
square inches. II need not be rou nd as long as
the area is close to 254 square inches. The
effective capacitance of the top hal is impor­
tant 10 both the frequency range covered and
10 the Q of the antenna.

The top hal can be anached 10 the top of the
PVC pipe with epoxy or hot glue . A ground
lug attached 10 Ihe underside of the t ip hat
near the PVC pipe is used to connect a short
wire jumper between it and the top of the
helix .

Th e lower end of the PVC pipe can be
mounted o n a short piece of wood . plywood
or plastic , us ing brackets and mach ine
scre ws . It may also be attached with epoxy or
hoi glu e. although thi s will 001 produce a very
strong j oint.

The tuning capacitor musr have both rotor
and stato r plates insulated from ground be­
cause it is in series with the RF from the
transmitte r or transceiver and the tap on the
helix. Either a length of insulating shaft or a
la rge plastic knob must be used on the tuning
capacitor shaft, which wi ll be " hot" with
RF. Mount the capaci tor on Ihe base near the
PVC pipe .

An S0-239 RF connector can be connected
10 a bracket attac hed to the antenna base near
the tuning capacito r. Mount a ground lug
under two of the screws holding the connec­
tor on the bracket . Connect a wire jumper
from one ground lug to the base of the helix .
The other ground lug is the connect ion for the
fou r RF ground wire s mentioned earlier .

Connect a wi re jumper between mecenter
te rminal of the SO-239 to eithe r the rotor or
stator of the luning capacitor. Solder both
connections.

Strip some insulation from both ends of a
flexible stranded wi re of AWG # 16 or larger
and about 10 or 12 inches long . Connect one
end to the unused te rminal on the luning ca­
pac itor. and solde r.

Connect a spring clip to the other end of
this wi re. An alligator or crocod ile cl ip may
be used , but a small spring clip of the type
used o n automobile jumper cables and battery
chargers works best. Th is cl ip is used to es­
tablish the tap point of the helix for each
band , and must make a solid. low resistance
connect ion.

Construction

The helix consists of 15 turns of 5 /16-inch
coppe r tubing aOOuI4-3/4 inches in d iameter,
with the turns evenly spaced over a length of
14 inches. The total length o f tubing is about
19 feet. The he lix was formed by winding

Continuedfrom page 32
WARSISG: U1lentransmitting, the entire

antenna structure as well as the open ends of
the ground wires willexhibit high RF vouages
which can produce bums iftouched . Be cer­
tain your installation is protectedfrom being
touched by children or pets.

Hndin~ The Parts

New copper tubing is rather expens ive , but
the length required should not break any
ham' s budget. Scrap rubing, copper or alu­
minum. is often available for lillie or nothing
at bu sinesses involved in manufacturing and
installation of refrigeration and healing/air­
conditioning systems. The tubing I used was
obtained from an air-condincning installer
for $2 .00. II is also often possible 10 locale a
suffic ient length of cable TV hard -line­
spool ends contai ning as much as 80 or 90 feet
are usually d iscarded-and if you explain
your intended use 10 one of the technicians,
you probably can gel as much as you need
free o f charge . Although copper tubing is
best , aluminum can be used in co nst ructing
the Heli-Hat antenna .

The 100 pF variable capacitor I used
has 0 .03-inch plate spac ing, which is OK
for up to 100 watts . For 500 warts a plate
spac ing of 0.05 inches is recommended ,
and up to O.I -inch spacing for maximum
legal po we r. My capacitor came from the
lowest depths of my j unk box . II is odd , with
t rapezoidal-shaped stator plates. removed
lo ng ago from some esoteric mi litary "boat
anchor.':

Fair Radio Sales , P.O. Box 1105, Lima
OH 45802 , ha s a broad selection of surplus
variabl e capacitors at prices ranging from
$ 1.25 to several dollars . (New variable ca­
pacitors bear prices that equal a day 's wages
or more! Surpl us is bettcr] However , before
spending scarce dollars , check with local
hams and the flea ma rkets at hamfests for a
suitable capacitor. Also, Radiokit at P.O .
Box 973 . Pelham NH 03076, lei : (603) 635­
2235 , carries a number ofsuitable capacitors.
Two good candidates are their model number
2841 30 for higher power, a nd number
23100MK for under 100 watts.

Aluminum sheets two feel square are often
avai lable in hardware stores as "Reynotds'"
Do-it Yourse lf ' suppl ies . Hardware and
bui lding supply stores also us ually have IWo­
foot-wide alum inum flash ing for sale. Either
will be suitable for the top hat , whic h is 18
inches in diameter.

Scrap PVC pipe and wood for the antenna
base may often be found in scrap piles behind
hardware and building supply stores , al ­
though the sho n length of pipe needed should
cost less than a dollar purchased new . It can
be either larger o r smalle r in diameter than
that specified herein . Its o nly function is to
provide stability to the tu bing helix.
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Sotarcon
7134 Aa ilroad Street , P.O. Box 176

Holland OH 43528
Telephone: (800) 445-3991

Price Class: $75

The Solarcon A·99 Antenna
A very economical vertical for 10-17 meters!

Recommendations

The A-99 is a very economical and easy
means for gaining access to 10-17 meters
and gelling a goocI signal out . Feed it with
AG-8X for power levels under 200 walls, and
AG-8lor higher power levels.

Ahhough I experienced no stray AF prob­
lems, I placed an AF choke of six or seven
turns of coax about six inches in diameter
immediately at the base 01the antenna.

You may want to use an antenna tuner to
keep the SWA under control for solid-state
rigs. II you place the antenna out in the open
away from obstructions, you will probably only
need a tuner when operating on the 17 meter
band. I tried a rig with an internal automatic
antenna tuner and found it loaded up easily
into the A-99 on any band between 10 and 17
meters. In lact, the automatic tuner made a
wonderful companion for the A-99. For a man­
ual tuner, any of the inexpensive tuners
should do quite nicely.

By the way, my A-99 is mounted on a 1-112
inch diameter galvanized pipe about lour feet
above ground level. and about 50 leetlrom the
house ,

Availability of the A-99

Solarcon has been manufacturing anten­
nas for ca, cellular, and business users since
1975 and distributes worldwide. For the name
of a dealer near you, contact Solarcon. 1II

tree. In lact, you can paint it to match the tree if
you wish!
eNo radials! The entire structure is a ume less
than 18 feet tall and about an inch in diameter.
• A nice info sheet about installing antennas is
included, bringing out some areas 01 safety
that should be revisited from time to time.
eThe manufacturer's warranty policy is excel­
lent . If the A-99 fails , it will be repai red or
replaced, except in cases 01 damage or mis­
use , with no specilied time limit.

A-99 Specif icat ions

The Iollowing is amodified lisl 01specifieations which reflect my test rescrts-

Description Fiberglass-eovered veneerantenna
Height 17'8" (separatesinto 3 sections)
Bands tr-t c meters
Power limits 2kW
Mounting 1·112" mast max.
Grounding DC grounded
Useful radiation angle c 20 cec.eee to-tz (as plotted with ELNEC)
Radials Optional, but not needed
Safely CPSC shock hazard standards to 14,500 volts
Gain' About 0 dBd (unily gain, compared with a dipole)
SWR < 1.2:1- 1Qm (under 29MHl ) e < 1.8:1- 12m e < 2,5:1- 17m e

NOTE: The SWR may varydependmg onyour antenna location.

A Best Kept Sec ret

In talking with European hams, I discovered
that many of Ihem were using CB antennas of
one type or another, and that this practice was
not only economical but easy as well, and
prevented visual intrusion complaints from
the neighbors. One chap claimed to have
worked 214 countries during the past year
with an antenna similar to the A-99.

Could it really be that bigger isn't always
better? Could it be that in our search lor sim­
ple and effective antennas, hams have over­
looked the obvious? I doubt if I am crushing
any rocks out there in the pile-ups, but I get my
share of con tacts with this antenna.

Alternatives to Spending $300 +

AlthOugh most of the competing antennas
do otter 20 meter coverage, they also cost two
to three hundred dollars more than the A·99.
I'm not sure il using 14.31 3 MHz is worth the
extra cost!

became bored with 12 and decided to see
what other surprises the A-99 held . I put the rig
on 17 meters and heard all kinds of activity­
the band was in very good shape.

The antenna loaded with a 2.5:1 SWA. My
rig can handle this, but I smoothed it out with a
tuner and went to calling ca. Just like on 10
and 12 meters, I got responses from all over.

To make a long story short, I have now
played with this antenna lor about four weeks
and have found that it works very well on 17
through 10 meters. It won't make it down to 20
meters or below, however.

My test ing was done with and withOut the
optiona l radial kit. I could find no particular
difference in performance either way, at­
thOugh there were some very minor changes
in the SWA curves.

On-the-Air

II worked line on 10 meters. Af­
ter all , that's right next to 11 me­
ters (the A-99 was originally de­
signed for the Citizens Band) . It
should work there. The SWA was
below 1.2:1 below 29 MHz . The
next day I operated on 12 meters
(SWA 1.8:1) and was pleased to
lind that the antenna performed
as well on 12 as it did on 10,

Towards the end of the day

Awhile back I was reading one
01 the ham magazines and

saw an advertisement that really
p iqued my in ter est. II said ,
" World 's lop perform ing fiber­
glass omnidirectional base station
antenna," then went on to say that
it operates 12-10 meters. This
was too much to let pass by, so I
sent for one.

The box arrived via UPS and
inside were three pieces of fiber­
glass-covered tubular antenna . I
also lound an instruction sheet
and a lew other papers. I quickly
went about getting the antenna in­
to the air lor test ing .

Assembly

This antenna is easy to assem­
ble, The three pieces screw into
each other and the bottom of the
antenna has a metal sleeve which
is then attached to a tower, post.
or mast with ueens. Coax is at­
tached to a weather-protected
connector in the center 01the an­
tenna's base.

For the lirst lew days of evalua­
tion , I bolted the antenna to an
eiqht-toot-tonq. two-inch-diameter
wood rod and tied it to the side of
my tractor, which was then parked
about 75 feet from the house .

I ran a piece of AG-8X Irom the
antenna into the shack and tuned
up on 10 meters. The band was
semi-open so I called a CO and
was immediately answered. From
there on I played OX the rest 01the
day. By the time the bands went
out I had worked about 40 coun­
tries, all with nice OSOS. Mosl im­
pressive for an 18-1001 piece of
white fiberglass.

L.Jl

High Po ints

• The recommended reta il price lor the A-99
antenna is a very
modest $74 .50
(cheap).
• There are no mov­
ing pans on the an­
tenna to wear out.
• It comes in only
three pieces which
can be assembled ln
about that number
of minutes (simple),

• It can be mounted
on the ground, on a
mast, or on a rcct. I
suppose it could

Figure. Diagram of the SoIarcon A-99 antenna. even be hidden in a
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S8830

Order #

58200
58400
58630
58830
581360
581660
582390
583220

Complete Line of DC Power S uppl ies to Convert 120VAC to 13.8Voc ±O.5Voc.

Standard Features Incl ude: 11"" -,
'$olid stale integrated crcurt provides excellent regulalion
-Output voltage maintained up to 95% 01 no load value
-High quality 1IIterir.g fOf low noise ope ration
'Heavy dul)' power transloJme< lor complele line isolation
-On/OI1 ind icator light and rugged on/off sw itch on

laceplate
'3 conductor grounde d cord on 10 Amp and larger

mode ls
-cwrera limit ing electron ic toldbacl< tor auto overcurrent

protection
·2 Year Warranly
Tripp Lif9 DC Power Supplies Are Designed For Reliability and Superlo' Penamsrce.

ICS' Continuous Ripp le
Order # Price (amps) Duty (amps) Fusi ng VoltalJl! HxW,O (Inches) WeiQ!!!.
PR4 .5 32.95 4,5 ,,3 Intemal ..0 .1 Volt Max 3.125 x 4 75 x 825 5 100
PR7 44.95 7 5 " ..Chassis Mounl.. ..0.15 Vo~ Max 3.75 x 6 5 x 7.5 7 Ibs
P R10 64.95 10 " ....7.5 Chassis Mounl.. ,,0.15 Vo~ Max, ..4.5 x 6,625 x 7.625 .. 10 Ibs
PR1 5 89.95 15 12 Chassis Mounl....O,15 Vo~ Max, " ..4,75 x 7,5 x 8,25 13 Ibs.
P R25 126.95 25 20 Chassis Mounl. 0,15 Vo~ Max, ,,5,125 x 12,5 x 10,5 20 Ibs.
PR40 179.95 40 32 Chassis Moun1....0 ,15 Volt Max 7.25 x 12,5x 10 26 Ibs.
PR60 249.95 60 ....48 .cnesers Mount... .O,15 Volt Max ,8.5 x12.5 x 10 29 Ibs.

' Intermittant Communications Duty (50% Duty Cycle)

Features
-cecr cocecmates tor easy
recogn~ion

' Insertion wire: 20·29 ,o,WG (0.3 - 0.8 mm) ' $ B1660
-over 10.000 insertion cycles

Price Price Dimensions (In.) Disl.
. ) -9 ,,:10. !:"!'y.',,,,' .,";;.--rStripS
2.99 2.49 6,5 x0.37 x0,4 2
4 .89 4.39 3,3 x 2,2 x0,4 2
5.45 4.95 6,5 x 1,4 x 0.4 0
6.49 5.99 6,5 x 2,2 x 0.4 2

12.4911 .99 8.5 ,3,9, 1.2 1
17.4516.95 8.5 '51X 1.2 4
22.4921 .49 9.1' 6.9 ' 1.2 5
3 1.4930.49 9.5 ,8.3,t,2 7

Output Input Frequency Gain
Pwr. lm Pwr. (W) Range (MhZ) dblMhz ·Packa.ll!-
10 ., " , 1.25 ..,, 136· 174,, 91175 ,145A-09
15 " ,, , 3,5 , 136· 174 , 6.311 75 ,211-07
40 , , 14,3 , 136-174 ...4.51175 211-07
4 ,,0.25 , 136-174 121175. , 79-05
30 " 3.7 , 136·174 9/1 75. , 145,0,-09
30 ,, 3 .136·174 10/175 145A-09
40 ..,, ,, , ,..5 ,.136·174 91 175 , 145A-09
40 ..,, , , 5 ,__ 136·174 911 75, 211·07
75 , ,,.15 , ,..136·174, , ,7/17 5 ,, ,316·01
5 .., ,,0,5 .. " ..136·174, 10/175 , ,,221,0,·04
15 35 136-174 6.31175 221,0,-04
30 91 136-1 74 5.21175 .221,0,-04
30 3 . 30-200 101150 145,0,-09
45.. . ..5 .7 .. 30-200 9/150 145,0,-09
BO.. B. 30-200 10/150 316-01
100 , " .12.5 . ..,. 30-200 9/150, 316-01
10 , 0 62 . " .100-500 121400 244-04
80 14.9 .. ,..100--400 7,31400 316·01
8 , " 0.4 " 30-200" 1311 36 , 221A·04
50, " .. 4 14-30, 11/30 , 145,0,-09
SO 5 14-30 __ 12130.. 21 1-11
60 3 14-30.. .13130 145,0,-09
80 ... ... 5 ... ...14-30 12130 211-11
075 0.12 400-512 81470 79-04
1,5 , 0,15 .400--512 10/470 3170-02
1,5 0,23 .. ,..806-960 81870 3170-02
0,5,... , 008 " ..806-960 81870 317-01
1.75 , 0.12 136-174 .1 1 51175 79-04
0.5 0.05 ..400-512 101470 __ .. 305A-Ol
2 0.32 . ... 400-512, ".81470 79-05
3 0.33 400-512, 9.51470 , 79-05
15 25 400·512 7.81470 ,..316-01
25 59 400-512 6.21470" 316.01

40 .. , 13.3 , , ,.400·5 12..,,4,81470, , 316 ·01 Ir:::::..::::::r;";;;'::;:::O;:;':;-';;;;;;;;;;;;;;;;;;,",T rn;. n ,., ,-,;,,,,;;;;;,,,-,;,,,,;;;;;,,,,",,",,,
60 , 22 .400·512..,,4,41470, ,..,316·01
50 .. , ,..11.7 ,..100·500..,,6 ,31470, ,316·0 1
5 , ,,0.5 ,..400·512.,,..10/512, , ,244·04
15 . ,2.5 .400--512 7,81470 .244·04
7 2 , ..400--512 541470 , ,,22""·04
2.5.. .-. , 136-1 74 101175 79·04
1 . ..0 1 100·400 , 101400.., 79·04
1 .. . __ .. . 0,1 136-174 , 10/175.., " 79·04
7 " 1 30·2oo ,8.4/175 .." ..144B·05
20 .... . 3 , 30·200 ,8,211 75.., 145A·09
40 .. , . ,.. " 6 .9 " 30·200 7,81175 .." ..145,0,·09
2 ,,0,25 , 400 ·512 9/470 ,244·04
4, , , ,,0 ,64 .., ,,400·512 .., 8/470 244·04
10 , ,,..2,5 ." , ,.400·512 6/470 ,..244-04
4 ,, ,0.25 .,, ,136·174 12/175 " 145,0,-09
15 , 3,5 .,, ,,.136·174 .,,6.3/175 " 145,0,-09
25 .. .., 6 , ,.136·174 ..,6.2/175 " 145,0,·09
30 " " 8,1 , ", ..136·174 ",5.7/175 .1 45,0,-09
40 14,3 , 136·174 ,..4,5/175 ,,145,0, ·09

Order II PrIce------
MRF212 19.95
MRF221 16.35
MRF224 17.75
MRF237 3.69
MRF238 15.95
MRF239 16.95
MRF240 17.49
MRF240A 17.49
MRF247 24.75
MRF260 11.95
MRF262 12.95
MRF2ti4 13.95
MRF314A 35.95
MRF315A 32.49
MRF316 63.95
MRF317 64.95
MRF321 24.95
MRF327 63.95
MRF340 9.95
MRF450A 14.49
MRF454 15.49
MRF455A 12.69
MRF458 19.95
MRF515 2.95
MRF555 3.49
MRFS57 5.49
MRF559 2.25
MRF607 2.49
MRF627 9.95
MRF629 4.49
MRF630 3.95
MRF641 20.49
MAF644 23.95
MRF646 25.95
MRF648 30.95
MRF650 29.95
MRF652 11.49
MRF654 19.95
MRf660 13.95
2N3553 2.95
2N3866 1.25
2N4427 1.25
2N5641 16.95
2N5642 18.49
2N5643 19.95
2N5944 11.95
2N5945 11.95
2N5946 14.95
2N6080 9.89
2N6081 11.95
2N6082 14.95
2N6083 14.95
2N6084 14.95

OUlptJl Power Inpul Gain db
Order It~~P~Ce_Wa!ts (PI§:!'ICW) Power Walls @ 30Mhz Packa.9!.
MRF401 13.49 25 ..•. .. .. .... . .. ... . .. ... ..-.:1,25 13 145A-09
MRF406 14.99 20 1 ,25 .. , , 12 211 -07
MRF421 29.95 100 10 10 211 -11
MRF422 35.95 150 15 10 211 -11
MRF426 19.49 25 0 .16 22 211 ·07
MRF427 16.95 25 , 0.4 18 211 ·11
MRF428 59.95 150 , 7.5 13 " .._.2 11·11
MRF429 44.95 150 7.5 13 2 11·11
MRF433 12.49 12.5 , 0.125 20 2 11-07
MRF448 72.95 250 . .. 15.7 12 211·11
MRF464 24.95 80 ,2 .53 15 211 -1 1
MRF466 34.95 40 , 1.25 15 211 -07
MRF475 9.95 12 1.2 10 ,.•.221A·04
MRF476 3.95 3 0.1 15 22 1A·04
MRF477 13.75 40 1 ,25 15 221 A·04
MRF479 14.95 15 0.95 12 221A·04
MRF485 19.95 15 1.5 10 221A-04

1-800-582-4044
1-800-582-1255

DL110 14.95 MotorOla RF Device Databook....Weig hl: 4 .25 Ibs,

Order Direct:
Fox Direct:

Customer Service: 1-5I0-770-2345
Monday·FriIIvy, 70m- Spm(PSTI! IOo",'Sp", (ESn

ElJ COD-No personal checks, US funds ($5.00 Surchorge)

ElJ USPS ElJ UPS rn Federal Express 50 Airborne
Add 5% of lotal for shipping UPS Ground ($3.00 min.l.

Aduol shipping (horges bosed on weight.

Call or write loday for your free (Opy of our 1991 (ololog.
Coli/orllia residents, acid arr.0priate sales '01.
12 lIIa. th warranty a. al asyTech preclucts.

] 0 day mOHYbadl ~uaranlee.
We roserve the right la substlt,lllIlDn"/adurers.

Prices sullied la chollnge wilMut nalice.

CIRCLE 9 ON REAOER SERVICE CARD
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Showdown in Portland
Discover the thrill of radiosporting.

by Joe Moell K00V

Photo A. Yoshiko YamaKami JQ/LeWis a champion at "fox-teering, " as it's called in Japan,
but she had never used an American switched-antenna RDF set. Still, she finished fourth out of
15 entrants in the FRG-9J foxhu nt.
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I n an ordinary DX competition, the contes­
tants stay in their shacks in the ir own

countries . They link with each other via the
ethe r for only a few seconds, two at a time,
Months later , they read the resul ts in a maga­
zmc.

That 's fun. But now , imagine an interna­
tional amateu r rad io competition where the
entrants spend a week together. They stay in
one another 's homes. They dine in large
groups . Their fami lies become good frie nds.

T hey challenge each other in the usual
time-honored harnshack events, plus Morse
contests and radio direct ion finding "fox­
hunts ." The results a re known immediately.
There arc opening ceremonies and a closi ng
banquet , fo llowed by misty-eyed good-byes.

More fun ? You bet. At least 20 dB more ,
I'd say. Continent-wide radiosporting con­
tests like th is have been reg ular events in
Europe and Asia for many years , but they are
ne w to the USA . That 's changing , thanks to
the Friendship Amateu r Ra d io Soc ie ty
(FA RS).

FARS is a no t- fo r-prof it organizat ion
based in Portland , Oregon. It has a counter­
part o rganizat ion in Khabarovsk , a city of
similar size in eastern USSR . T wo years ago,
hams fro m Port land went to Khabarovsk for a
week of radiosport ing activit ies.

This year it was Portland 's turn to host.
Du ring the week after Memorial Day , FARS-

USA welcomed hams to the second Friend­
ship Radiosport Games (FRG-9 1). There
were all the events usually found at a Eu­
ropean/Asian radiosport fes tival, includi ng
OX contests. a CW competit ion , and the firs t
inte rn ationally sanct ioned foxhunt in th e
USA . On hand to compete were 10 Soviet,
three Japanese , and 20 US hams.

First, the Foxhunt

In the USA, radio di rect ion find ing (RDF)
contests are called hidden t ransmitter hunts ,
or Tchur ns . They involve cars, trucks, and
van s outfitted with strange antennas and
blinking consoles . It' s more like a road rally
than a race .

Inte rn a t iona l rud iosport ROF , usually
called foxhunting, allows no such luxury . It 's
all done on fool. Speed determines the win­
ncr. So, there' s no place for the unfit (Photo
AI.

The site was Port land ' s Forest Park , a giant
wooded labyrinth of trails . trees , and hill s .
The weather alternated between ra in and sun.
Somewhere in those 200 rugged acres were
five yellow metal boxes , transmitting a few
rnilliwaus on 146.565 MHz . Fox num ber one
came on for one minute, the n number two,
and so on. To win the event, a ll yo u had to do
was be the first to find a ll live, in numerical
order, and get back to the start/ finish line .

Sou nd easy '? You t ry it! Even the winners,

Photo B. Kevin Kelly N6QA B won thefoxhunt
byfinding allfive transmitters on the two-mile
course in less than one and a quarter hours.

seasoned Northwest ELT team members and
intre pid Southern California T-hunte rs . got a
rea l workout (Photo B). S ince each transmit­
te r is on the air only 20 percent of the time ,
it's important to plot the bearings 10 each one
often , and carefully triangulate on the maps
provided .

It was a dua l challenge: Both physical
stamina and tec hnical expert ise were needed
10 win . Almost all contestants we re headed
for the lin iment and foot baths after the r igors
of this event .

Round-Rob in nx
There was little tim e for recuperation after

the foxhunt: the DX competition was the next
d ay . F ive o f Portla nd ' s best -equi pped
bamsbacks (W7NI, K2RAG , W7EJ , WR 7D,
and K7RO) ro lled out the red carpet 10 the
five inte rna tional teams .

To insure that no team had an advantage or
disadvantage because of the features of a par­
t icular stat ion . the teams rotated , Each team
spent one hour at each stat ion, with an hour
off for trave l between opera ting periods .
Thus, the contest period was nine hours , with
only five hours actual on-ai r t ime .

By now , the competito rs sensed that Mur­
phy had connect ions wit h Old Sol as well as
with the weatherman. Band conditions we re
anythi ng but ho t. Hopes by the Soviets and
Japanese of racking up scads of contacts with
their homelands were not 10 be realized (pho­
to C).



The Miniature VHF/FM
Handheld Transceiver

Asuper-eompact handheld about
han the size of aregular HT, the
tiny DJ-FH is apowertul com­
munications station which fits
Irterally inthe palm of your hand.

TheNi-Cd battery is an innova­
tive design, made to charge wrth
the {Jf, desk top, drop-in charging
stand.

Standard on the unit are 40
memory channels, 3-stage power
settings, pager and code squelch
functions, several scanoptions,
and full size illuminated keypad for
easy operation and programming.

Ask to see AllNCO pro­
ducts at your dealer and

become !amiliar with our
quality line and acces­

sories. we've always been
here,and now were ready

to go wherever you do.

AlINCO
=== ELECTRONICS INC.

AUt«:O ELEcmONICS INC.
438 AmapoIa A'MIue, Unit 130
jonarce. CA 90501
T. (213) 618-8616 Fax (213) 618-8758
Two Year limited warranty.
SpeclflcatIOllS iAd features art! SIAItect 10 d'\aI1Ot' WIlIloul
no\Jce Of ~\loIl

CIRClE.7 ON RE-.HR SERVICE CARD



Photo F. Don Calbick W7GB (left) took second place in the brutal CW pile-up test. Harry Lewis
W7lWl (right) won the gold f or high speed CW receiving.
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Photo D. At WlNJ's super-station: A good
balance ofSSB QSOs, CWQSOs, and " coun­
ters" captured the goldfor the US-Blue team,
including l im Fenstermaker K9lF (left) and
Paul Kiesel K7CW (right).

dot" Dale Jones K5MM.
When the final sco res for all events were

tallied , there was a tie for the gold between
the Red and Blue teams from the US A. The
USSR· Blue team took the bronze. But there
was no talk of victory or defeat at the awards
ceremony, just a celeb rat ion of the interna­
tio nal camaraderie that amateur radio can
provide .

East Meets W est

To the Soviets, a trip to a US ham conven­
tio n must seem like visiting another planet.
They come from a country which does no
manufacturing of ham gear. Soviet amateurs
must build their own sets from whatever parts
they can scrounge.

There was little scrounging to be done at
the convention, because the Russian ruble is
not an international currency . Fortunately ,
they had brought a few items for sale and
barter, which were eagerly snapped up by the
convention-goers .

Since the Chcrnobyl accident and the earth-

Photo E. Bob Bergen K0PB (left) , Dale lanes K5MM (right) , and
1. Scott Bovuz N6MI (rear table) make fast CW receiving seem
easy. Dale took first place and Scott took third.

time to take off to Seaside, Oregon, a coastal
vacatio n spot 80 miles northwest of Portland ,
for the remainder of the events . The Sea-Pac
convention that weekend gave the foreign
entra nts a chance to meet hundreds of US
hams . It also attracted the Northwest's top
CW operators to take them on.

After a leisurely practice session at 20
wpm, Mark Sinnard N60PN cranked up the
compute r and let the dits and dahs fly for the
high -speed receiving test (Photo E) . By the
end of the 35 wp m round, onl y three entrants
were able to copy for a solid minute. Based
on their accuracy in that round , the individual
medal winners we re selected.

But Mark wasn't through with his to r­
ture - it was time for the pile-up contest (Pho­
to F). By thi s time, hunger and othe r activi­
ties had lured some of the worldclass CW
ex perts out of the FARS room and onto the
convention floor. There was a sho rtage of
contestants , so I grabbed a pencil and a set of
ea rphones, and sat down in one of the empty
seats .

The pile-up tape began with a plaintive
" QRZ OX" by W2NSD /1. (Now where
have I heard that call before?) Fo r the next six
minutes, it was non -stop CW bedlam ringing
in my head , as no less
th at 101 rare s ta tio ns
called poor Wayne. They
we re all on top of one
another, at varying lev­
els, with lots of noise and
QRN mixed in.

What a mess! Some­
how I managed to scrib­
ble down enough eall­
sig ns to stay out of last
place . But my list had
nowhe re near the 34 calls
that wi nner Jim Fe nster­
make r K9JF got. How
does he do it?

There was no lack of
ent rants fo r the ne xt
eve nt : C W sen d ing.
Even Di ma Omatsky,
the l2-year-old SW L grandson of RW0CA ,
gave it a try . The Soviet send ing style is much

diffe rent from the traditional
J -38 g rasp of American

hams.
Russian straight keys

ha ve a b ig knob on
them and are placed
at the very edge of
the table. These fel­
low s u se d t h e ir

arms as much as
thei r w rists .

Th ey did well,
bu t couldn' t
top "Faste r

than Bau-

Speedy Telegraphy

Friday
night , it

was

The three-page set of rules for the HF test
included " counters" for countries and USI
VEIJA prefixes. To insu re accuracy , the re
was a three-QSO penalty for " busted calls,"
plus additio nal penalties for incomplete ex­
changes and invalid QSOs .

All logging was done on computers pro vid­
ed by FARS. Th e sponsors also provided
assistants to ente r call s into the computers in
real time.

Pressing their home court advantage, US
teams took the gold and silve r (Photo D) . A
USSR team was in third place , despite having
fewer total QSOs than the Japanese team. The
JAs made no CW contacts, which put them
at a major disadvantage in the co nvoluted

scoring system.

Photo C. These Morse experts on the USSR­
Red team made the most CW contacts in FRG­
91. They are (front to back) Slam Alexandro v
UW0CD, Mikhail Zavarukhin UW0CN, and
Igor Krivosheev UA0CZ, in the computer­
filled shack of WR 7D.
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THE JAPAN RADIO CO.

NRD·535
THE NEXT GENERATION IN

HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage from 0.1 to 30 MHz
in AM. USB, LSB, CWoRTTY. FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC) .
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper­
ation. Triple Superheterodyne receiving

system. Superb sensitivity. selectivity
and image rejection. Dual-widttr noise
bla nker e liminates impulse noise .
Squelch, RF Gain, Attenuator. AGC
and Tone controls . Optional RTTY
demodulator available. 24 hour clock!
timer. Easy to read vacuum fluorescent
display with digital S·meter. AC and DC
operation. Plus the most comprehen­
sive computer interface found on any
radio to date. Call or write today for a
full color brochure, price list and dealer
information.

Radio Co.,.ltd.
MAIN OFFICE : Akasaka Twin Tower (Main), Akasaka a-cnome. Minato-ku. Tokyo 107, JAPAN

Tel.: (03) 584·8836 Telex: 242·5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York. NY 10022
Tel.: (212) 355·11 80 FAX: (212) 319·5227 Telex: 961114 JAPAN RADIO NYK
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..~ LNW-(*)
h~. MINIATURE

I GaA. FET
-......,. I PREAMP

ONLy$24... $39n"'~~
• GaAs FET Preamp sirT'Oler to LNG.
excepI desigIwcI for low COSI & ~en

size. CWy 51fJ'W K 1·5I8"L ~ 3/4'1-1.
Easily mooots in many (adios.
"Speedy II.<>ing- range 25-35. 35-55. ~·IlO.

90- 170. 120. 150. 1$0-200. ZQQ-210, or 400-500

M'"

TRANSMITTING
CONVERTERS

XV2lor ¥hi and XV4 for utll. Models to
convert 10M eso. cw, 1m. etc. to 2M, 432.
435. and for ats. l Woutput.
Kit on ly $79. PA's up lO 45W available.
ReqUfit eatlllog for c omplere lIstings.

RECEIVING
CONVERTERS

Low rose conveners to receive vhf and
uhl band$ on , 10M r. ceiver. Cholca
of kit with case & BNC jacks. kij with pdJ
orVy. or wlt lnl iI'I a case.
R9qW$1C818Jog lot compJele lisIings.
VHF Input ranges ...all: 136--138.

144·146, 145-147, 146-148; kit less
case $39, krt w/case $59. wit in case
$89

UHF Input rang e. avail : 432-434.
435-437. 436.5-437 .5; lui less ease $49 .
lui wlease $69. wit in ease S99

HELICAL RESONATOR
PREAMPS

Preampa with 3 or 4 .ection helical
resonator, reduce lntermod &. eros..
band Interferenc. in critical applications.
YODEL HRG-(*I , $49 \/hi. $94 till.
"Spioclly oni'1gI _ 142·150, f50-1tlZ.
'lJ2.1T4. 113-1:J3,~ 450--4711

LNS-(*) __...iII
IN-LINE PREAMP ,.

ONLy$79... $99n.......
• GaAs FEr Preamp with Iealu'es~
to LNG series. eKCePt eulomaticelly
,witche. out of Une during tran~1L

Use with base or mobile transcel'illts up
to 2SW. Tower mouoting bracklllS incl.
' sr-:dy lurIi<>f1 rengtI. 120. 1T5. ZQQ- NO, <N

~~-

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

FEATURES :
• Very low ncree: O.7dB vhl. O.SdB uhl
• High gain: 13-2OdB. clepends on freq
• Wid. dynamic range - resist over\oIId
• SliIbIe: klw-feecI:lado; duakJate FEY
"SpecI/'f """"9 _, 2fl.30. _~ 137·150,
ISO-In, 110-130, 400-fnl. or8lJO.ll6OWfl,

LNG-(*)
ONLY $59
.......,••1,.."

TO-2 TOUCH-TONE DECODER,lCON­
TROlLER kit F" 16 cigits. with toI-eaI
restricIor. program\llble Can !UTI 5
/u'lctionS on/Ofl. Great tor selective cal--
ing. too! _ $79

AP-3 AUTOPATCH krt. Use with above
lor repeatllf autopatch. Reverse patch
& phooe line (emote control are SId . $19

AP·2 SIMPLEX AUTOPATCH T~
Boat! kit. use with atJooie for simpleX
operation using a treosceve- ..__ ._.....$39

' ''' .5' ;, . :,~ -c,.•.rr" •" .. >f ,. 'N<--

ACCESSORIES

MO-202 FSK DATA MODULATOR kit.
fU'I up 10 1200 baud d9lal $ignals
tlYOU\tl any 1m lJan:srMler with lui
hanl;bhakes. RadIO ink CCJrTl)Ul~.

telemetry gear. etc _ $39

DE-202 FSK DEMODULATOR krt. For
receive end ot link $39

9&00 BAUD DIGITAL Rf UNKS. Low­
co.! packet networking system.
consislng 01 new MO-96 I.t;;ldem and
special versions 01 OU' 220 or 450 mHl
FM lransmillers and Receivers. Inter·
face directly with most l NC·s. Fast.
ctiocle·switched PA', output 15 or f/J'N .

COR-3 R£PEATER CONTROLLER kit
Features adjustable lal & time-out
timers, solid·state rellt)/ . courtesy beeP .
and local speaker amplifier $49
CWID kit. Diode Pfograrm>ed aTro/lime
in the r.ett.~ tone. speed. a-ld
tmer, to go WlItI CQR·3 ._ 559

COR... ktt. Complete COR and 0010
aU on one board lor easy coostrueIion.
CMOS logic for low power consumplion.
Many new feataes. EPROM pro­
gal."ed: specify cal ._._.._.._..__..$99

10-3 SUBAUDIBLE TONE
D£COOER/ENCODEA kl. Adjl ~abIe
for ~ tooe. Desq'8d "peclally lor
repeatets. with remote control
aclFvate/dellClivate provision' ,$24

~,

j' ."

!:£i~~ , ~I
~~ ~ ~t f1 !
.. "'i"~ "1· ' ~¥
~

,I' I ' .. I ,..,
" , .,

.r
'f>,

• A...-able fof!hll 2M. 22OMHz. «<>MHz. 902MHz band$.
FCC type .ceepted (vhf and uhf commercial blinds).

• Rugged excll.r and PA. designed lor cont"lVOUS duty.
• pOWfl( outpul 15-1FrN (25W optKln) on 2 M or hi·band; 15W on 22OMHz; l rfN on

uhf or 902MHz.
• A. , 'ory add-on PA's availllble witl'l~ levels up 10 100W
• Six courtesy beep types. nt;U:ing two plBasar1t. sequEIl'ItiIIl, multi-tone busts.
• AUTOPATCH either open or elo...d Il( ' ell , tolk. 11 reslTlct. auto-disconnect
• Aeverae Aulopatch. two types: auto--answer or ring lOne on the alL
• DTMF CONTROL: over 45 functions can be controlled by toucn-tooe. Separate
4-dig~ control code for each function, plus extra 4-dlgil owner password .

• Owner can Inhibit ilutopatch or repeater. Mabkt 8Ithef open. or ckl$ed--aCX:eSS
lor repeater or autopatdl. and enable tel cab..- paICh, ket"ctulk filler.
SIte .aarm. lUll rcvr. and other~ • • ir'd..dna two aJlCUy extemal circutl.

• The cwid II I i'age. dlml command codes,.,aowner-speofled detauIl parame­
taB lor cor and cwid timeB and tooes are bo.xoed into the eprom at !he factOI)'.

• Cw speed and lone. courtesy beep and ta~ timefs. and courtesy beep type c.n
all be changed at any time by owner·password·prOl&cted dtmf commands.

• Many b<,oilt"'-n diagno.tic & IeSI6lQ f\.R::lions USlf'Ig microprocessor.
• Color coded Ied's indIcate~s 01 III map fuldions.
• Welded partitions lor eJl.Cller. pa. reoei.... and O~O;;',b"_.... PEl.! nulS hold_•.
• 3-1 /2 nch al...,..,;num rack panel. finished in eggsh9II while and bIadI.
• AUKillary receiver lnpol for independent control or cron linking repeate ra.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.

REP·2OQV Economy Repeater tot. As above. eKC8PI uses COR-4
Controler without DTMF control or autopatdl. KIt only $795.

K~ $1095; wit only $1295!

FM EXCITERS; kilS
$99. wit $169. 2Wcontin·
lJOUS duty. TCXO & Klal
oven options aVllIlabIe.
FCC type accepred for
com" uhI & hi bends.
• TA51 lor 2M. 15().174.

220M"'
• TA451 for uhf.
• TA901 for 902·928MHz.

!O.5W out: wit onlyl.
• VHF" UHF AUPUFIERS.

For en, ssb, atv. Output
from IaN to lOON. Several IIIOClels. kits starting at $19.

FM RECEIVERS: krt, $139. wit $189. ,,-- ,
• R144/A220 FM RECEIVERS lor 2M.

15().174, or 22OMHz. GaA. FET front
end. O.l5uV sensiIivity! Both crystal &
ceramic , fIRers plus helical
resonator fronl end lor exc:epbOnSl
selectivrty: > l00dB at !l2kHl (be$!
available~el) Flultet"·Pfoof
hysleresis SQuelch; ale track, drift.

, R451 UHF FM RCVA , $imilar 10

""""• R901 902·928MH:l: FM RCVR.
lrople-c:onveBoon. GaAs FET front end

• R76 ECONOMY FM RCVR tor 61,1. 2M. 22OMHl. wfo he5caI r8$. or
ale. Krts $129.

• R137 WEATHER SATELUTE RCVR lor 137 MHz. Kil $129. wit $189.

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

REP-200 REPEATER
A premium repeater with autopatch and many versatile dtmt

control features at less Ihan many charge for a Nre.bones
repealer!

We don't skimp on rf modules, eitherl Check the features on
R144 Receiver, lor instance: GaAs FET front-end, helical
resonators, sharp crystal l ilters, hysteresis squelch.

CIRCLE!l7 ON REAOER SERViCE CARD



FRG-9 1 Individual Medalists FRG-9 1 Sponsors and Dono rs
(Calts indicate nationality) (in alphabeticat order)

Event Firsl '"""", Third AEA CW Sending Equipment
FOllhunt Kevin Ketly N6QAB Mike McCarter K,A7NOO lewis Osborn KC7MZ BMG Engineering ROF Sets
CW Receiving Harry lewis W7JWJ Dale Jones K5MM J. Scott Bovitz N6MI [)eIta Airlines Transportation
CWPile-Up Jim Fenstermaker K9JF Don Calbick W7GB AI Rovner WA2TMP Gates Energy Products Batteries
CW$ending Dale Jones K5MM M,khaHZavarukhin UWICN VIa<! Gorel ik RWICA Kenwood USA Handhelds

Ron Seese NoNBR Fall Controllers

FRG-91 Team Medals
Event First seccoc Third
FOllhunl USA·Red (KA7NOO, KC7MZ. WB6JGV) USA·Blue (N6QAB. NoMI) Japan (JQl l CW. JN1JPX. JR1WYB)
Operating USA-Blue (W7RM, K9JF, W7WA. K7CW) USA-Red (W3XY. WA7VT0. AI7B, WB7RFA) USSR·Blue (UWICA, captain)
cwene-uc USA-Red (W7GB, WA2TMP) USSR·Blue (UAICZ, UWDCO) USA·Blue (K9JF. N6MI, K00V)
CW Sending USA·Blue(K5MM, W7GB . W1VSE) USSR-Red (RWDCA, UAICOX. UWtcA) USA-Red (WA7VT0 , WA00IM . W7JWJ)

quakes in Armcn ia , Soviet leaders arc pay­
ing mo re attention 10 amateur radio as an
emergency communications resource . At a
special Sea-Pee convention forum, Mikhail
Zavarukh in UW0CN and Ge ne Sh u lgi n
UZ3AU heard how hams in thc USA are
organized to assist these calamities. Gene is
Technical EduorofRadio , a Soviet magazine
for amateur radio experimenters. He is also
Technica l Advisor 10 the Soviet Amateur Ra­
dio Emergency Service (SARES) . UZ3AU
explained that Russian hams would like to
emulate our ARES and RACES . but it woold
be very difficult . Equipment for HF bands is
in very short supply. Mobile gear is almost
non-existent . He is presently home-b rew ing

some portable sets especially for future disas­
tcr use .

On VHF, it ' s even worse . Two meters is a
se ldom-used band. Mike and Gene said they
knew o f only o ne repeater. It 's in Moscow,
many miles from recent disaster sites. Shirt­
pocket handhclds , an everyday item in the
USA , are never seen the re.

Oregon/Washi ngton area hams want to
help. and are collecting equipment and dol­
lars to provide more repeaters for emergency
use in the USS R. But Gene cautioned thai
rad io equipment and money shou ld always be
sent 10 SARES by courier. If anything of
value is mailed , they warned , it will never
arrive at its intended destinat ion.

T hc future is bright for internat ional ra­
diosport ing events. FARS is alrcady plan ning
for thc next Friendship Radio Garnes in Japan
in 1993. If you sta n trai ning now, you could
become an intcmationelly famous ham rad io
athlete! III

Joe Moell KOOV is the " Hom;nx In " col­
ummst f or 7.1 AmaJeur Hodin Today. He
won 't walk a milefor a Camel, but h~ 'Il drive
a thousand miles for a f oxhunt. For more
infonru:Jtion about FARS and radiaspornng,
send an SASE to Friendship Amatt'ur Radio
Society, P.O. Box 13344, Portland, Oregon
972/3.

NEW
Model
ID-2B

:t 20 MhZ @ 800 Mhz: 6Sdb
:t 20 Mhz @ 950 Mhz: 70db

JD-2B-LP Low Power $109.95

~....

The solution to most interference, intermod , and desense
problems in repeater systems.

- 40 to 1000 Mhz tuned to your frequency
- 5 large helical resonators
- Very high rejection
- t .cwnoise-high overload resistance
- 8 db gain - ultimate reject ion )80 db
- GaASfet option (above 200 Mhz)
-c est aluminum enclosure

Typical re,ec:tlOlf: - N. BN e , and 80239 connector ccucos
1600Khz@ 145 Mhz: 28db
1 1.6 Mhz @22OMhz:4Odb (44dbGaAs)
:t 5 Mhz @ 450 Mhz: SOdb(6Odb GaAs)

- Up to 8 EPROM programmed messages
-Adjustable audio. speed & interval tuner
. " to ever voice inh,b,t"
- Low power optIOn
- Modular design
- Message selection via binary input-
TIL levels

-sue:2,7 II 2.6 II O.l"

The 10-28 provides required station identif ication without troublesome
diode programming. The "10 over voice inh ibit" c ircuitry allows for cour­
teous operation by not allowing an 10 until the next sq uelch closing .

10-28 WlredITesled $99 ,9!!5~
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Number 12 on your FHdbacke.rd

Microprocessor Repeater
Controller, Part II

Th is month . . . the audio board.

by John Bednar WB3ESS

Figure 1. Audio board block diagram.

44 73 Amateur Radio Today . November , 1991

L ast month we looked at the microproces­
so r repeater cont rolle r board . This

month. we will di scuss the companion audio
board which will co mplete the repeater con­
trolle r. The audio board , when controlled by
the microprocessor board , allows you to se­
lect between a variety of di fferent aud io
sources in a very ve rsatile configuration.

T he Audio Boa rd

During the layout of this board it quickly
became apparent that there would be 100
many jumpe rs on a single-s ided boa rd.
Therefore. the board was fabri cated double­
s ided without plated through-holes . The lat­
ter reduces COSI , but makes soldering neces­
sa ry where traces meet o n both board
surfaces. Figure I is a simple block diagram
ofthe audio board . Though it has many audio
inputs and outputs. only a few are used in a
basic repeater installation. These extra audio
ports allow for future expa nsion.

T he audio board was designed 10 have a flat
frequency response down 10 about 100 Hz.
This should be ideal for those who use dis­
c riminator aud io fro m the receivers, and by­
pass the mike inputs on the transmitters. De­
pendi ng on the hardware you usc , some
external frequency tailoring circuits may be
necessary . For added convenience. the board
was laid out to accept mul ti-tum pots which
can be purchased with top or side adjust­
mcnr s. These pots are placed along the edge
of the board so that either pot may be used .

Figure 2 is the schematic for the audio
board . Single supply op amps. 4066 audio
gates. and CMOS IC s are used throughout.
Audio gating is provided so that unsquelched
discriminator audio can be used from all re­
ceivers . Also provided on this board is a
telephone interface , local speaker driver , and
PL (private linc) gati ng logic . The PL logic
allows simple install at ion of PL 10 the re­
peater. The circuits on the board allow the

Mouser29SJ2~10K

Digi·Key see note If2 below
Mouser 29SJ25Q.l OOK
Mouser 29SJ250-2.2K
Mouser 29&1500-560
Mouser 31 VC405
Mouser 29SJ250-1 0
Mouser 29&1250-560
see schematic
Mouser ME429-n16
Mouser 511-4001
Mouser 51 HM358N
Oigi-Key LM3B6N-1
Mouser 511-4066
Mouser 266-1 OOK
Mouser 57Q.Vl30LA1
WB3ESS RCAB9-26-90-2

(see note below)
Oigi·Key 51312
Aadio Shack 276-1 453

Digi-Key P4521
Mouser 14Q.C012R6-104Z
Digi-Key P4529
Digi·Key P2038
Digi.Key P6230
see schematic
Digi-Key P6228
Digi-Key P4533
Mouser 571).1 N4739A
Mouser 331-PG4001
Mouser ME431-QRZ-$H-212l
Mouser 511·2N2222
Mouser 29SJ250-22K

summing input was added at each output op
amp for summi ng 10 tone generators or any
other capaciuvety cou pled source. With all
these input and output pons available . the
framework for expansion is already in place .

Solder eyelet with mounting holes
solder tail, no mounting holes

Audio Board Parts List
O.047I-LF ceramic

0.1 I1F ceramic
0.2211F ceramic

10l-lF, 16Vtantalum
470 I-LF, 16Velectrolytic

optional
220 I-lF, 16V electrolytic

0,471-lF, ceramic
9V, lW zener
1N4001
12V OPOT relay, 9600hm coil
2N=
22'

10.
l OOk. 2O-lurn pol

"Xl<
2.2k
560,1I2W
SOk chassispol
tocnme
560 ohms
optional
6001600 ohmtranslormer
4001 BE
lM358N
lM3B6N-l
4066BE
lOOk lQ.pin sip resistor
130V MOV
double-sided

Card-Edge connector 31/62
Alternate connector

NOles: 1. All resistors are 114W unless speCified otherwise. 2. For side adjust pots, order part number
CFG15; for top adjust pols, order CEG15. 3. If IC sockets are used. be sure to purchase sockets that
have 101"19 el'lOlJgh leads so mat me traces under me sockets can be SOldered on the top surface 01 the
board.4.Parts areavailable from Oigi-KeyCorp.,701 BrooksAve.5.,P.O.Box 6n,Thiel Aiver Falls MN
56701.()fjn . Tel. (800) 344-4539. Mouser ElectroniCS, 12 Emery Ave., Randolph NJ 07869. Tel. (800)
346-6873,

Etched and drilled microprocessor and audIO PC boards are available for $19 each Irom John Bednar
WB3ES$ at 548 Cherryville Road, Northamplon PA 18067. John can also supply a pre-programmed
B749H microcontroller IC for $t9(please indicate the repeater call as you want it sent, including the prefix
" de" and suffix "/rpt" along with all spaces clearly mariled). A limited supply 01551202 touch-lone
decoder ICs are available for $7. Please add $4 shipping lor all orders. f oreign orders should include
additional postage,

C1 ,11
C2,7,14
C3,4,5,12
C6,10
C8

C'
C13
C15,16,17
01,2
03

"01
Rl ,3.4,14,23.24.26.

27.28.29.3O.3t ,
32,33,36

R2.16.17.2O.2t
A5.7,10,11 ,15.34,35
R6,B.9,12,13,22
R18.19
A25
A37
A38

A3'
A4<l
T1
U1.2.3
U4,5,6,7
U8
U9,10,11
U12
VA1 .2.3
PCB

repeater receiver audio 10 be gated to the
phone. repeater transmitter, or link transmit­
ter . Similarly. the link and auxiliary audio
inputs are gated and connected 10 the three
eudioourpns. For added flexibility , a simple
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Por a complete spec ification •
sheet on this o r any other

A EA product . call the toll-free
A EA Lit-Line at 1-800-432· 8873.

T he IsoLoop comes full y
assembled complete with

LC-2 Loop Controller (includ­
ing signal strengt h LEDs) and
50 feet of control ca ble in a
UPS shippable package.

T his HF antenna goes where
few others have gone before!

Sec the IsoLoop io-so today
at your favorite AEA dealer.

I f you're living in an area with
antenna restrictions. if you' re

tired of hassling with huge multi
e lement yag is or if you' re just
looking for a com pact. rugged.
easy-to-usc portable antenna
thai rea lly works. the 150 watt
Iso Loop 10-30 (M Hz) fl F
Antenna is the Perfect Solution
10 your antenna problems.

T he lsoLoop 10-30 has been
redesigned to provide

grea ter durability, lower SWR
and extended frequency coverage.
Because the loop is isolated
from the feedlinc . your radiated
power goes into the antenna,
not into the shack. Efficiency
is maximized because the new
design has no mechanical joints
and no assembly is required.
N'n ground plane or a nten na
tuner needed!
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Figure 2. Schematic f or the audio board.

The speaker amplifier has an output power
of approximately 0.5 watts into 8 ohms . Sev ­
eral owners have noticed that some LM386N
ICs arc unstable if the device input isn' t con­
nected to the volume control. Therefore , if
you don 't plan to use the speaker output .
don't bother installing IC U8. Thc volume
control (R31) is not located on the aud io
board because it 's intended to be installed at a
convenient location for speaker level adjust·
ment.

For those repealers without PL. pin 17 on
the audio can be left disconnected and the
repeater will function normally . To install PL
on the repeater. connect an open collector
output from a PL deck to the PL DECK IN
pin of the audio board and a computer output
to th e PL DISABLE pin . Apply power.
ground. and audio to the PL deck and the
installation is complete. Remember. out put
119 is ideal for this because the courtesy beep
cha nges to let our use rs know that PL is
required 10 use the repeater. When the re -
peater controller initially powers up , the Hew It Work.o;
computer board outputs arc HIGH; there- Although the audio board has many audio
fore , PL will not he needed to initial ly operate paths. its operation is fundamental. All op
the repeater . When the output is programmed amps operate around a + 6 volt OC reference
low, the PL dec k output will be gated with the applied to the noninverting pin of each ampli -
receiver CAS to derive the CAS OUT signal fier . Capacitors are used at almost every in-
for the computer board . When enabled, PL put and output 10 interface to receivers and
will be required for all repeater ope ration, transmitters . An exception to this are the
inc lud ing the entry of OTMF commands. three ID inputs where external cou pling ca-
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pecnors are required . The compute r board
used one of these 10 inputs , however the
coupling capacitor is already present on that
board.

The primary audio path- is from the repeater
receiver through to the transmitter . The main
repeater receiver audio is connected to pin 9
of the board . Input amplifier (U4A) has a
fixed gain of 4.5 which ca n be cha nged by
varying resistor R12 . The receiver audio is
then passed through two series audio gales
(Ui OC and UIOO) which arc controlled by
three signals (the CAS IN, the MUTE signal
fro m the computer board , and the PL DECK
IN sig nal) . Whenever the voltage is near zero
on the co ntrol pin of any audio gate (pi ns 5
and 6 here). the audio is muted or switched
off. When the audio passes through the audio
gate (U IOC and U IOO), it then goes 10 three
ampli fiers (U6A, U6B, and U1A) and the
speaker amplifie r U8. Each output has an



Figure 3. PCfoil patterns f or the audio board. (a) Top layer. (b) Bottom layer.

Assembly

Before you begin assembly , here arc some
tips:
• Use a LOW TEMPERATURE soldering
iron . Do not attempt to assemble this board
with a high temperature soldering iron or
gun .
• Like the computer board . watch out for an
incorrect resistor SIP.
• You can not install the telephone trans ­
former and the MO Vs backwards.
• All traces must he so ldered on both sides of
the board . The holes are 00( plated through .

Begin assembly by installing the compo­
nents thai have traces on the top side of the
board . If sockets arc used , make sure you
leave enough room under the SOCkCl lOso lder
the top board pads. Next . install the IWO

jumpers . O ne jumper is ncar R1 and the other
is nca r the common end of resistor pack U 12 .
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individual gain adjustment so each one can be
adjusted separately .

The rece iver audio from the input amplifier
(U4A) also passes through an RC filler (R23!
CI) to the adjustable phone amplifier (U4B) .
The gain of thi s stage is controlled by pot R7.
If needed . the gai n can be increased or de ­
c reased by changing the fixed re sistor RB .
The audio from op amp U48 is then passed
through an audio gate to the telephone trans­
former. This audio gate is controlled by the
receiver CAS IN signal . and the AUTO­
PATCH ENA BLE from the computer board.
Whe n both the CAS OUT and the AUTO­
PATCH ENABLE signals are LOW, the au­
dio from U4B is passed through to the tele­
phone . Audio from the telephone is gated by
UYC and U9D before passing to op amp
U7B . The output of this op amp is connect­
ed to the main transmitter mixer which feeds
the repeater transmitter and local speake r.
The phone line is connected to the audio
board with relay K I . It is cont ro lled by
the AUTO PATCH ENABLE signal. The
audio board phone interface is protected by
the 130 volt MOVs (VR I, VR2, and VR3) .
zencr diodes (D I and 02) , and resistors (R39
and R25).

The remaining audio inputs LINK AUDIO
IN and AUX AUDIO IN are similar to the
repeater input , only differing in what controls
the gate pin of the aud io ga tes. Both of these
inputs have an adj ustable amplifier with indi­
vidual JXltS. Similar to the other stages. the
gain can be varied furt her by changing the
fixed feedback resistor (R9 and R6) in eac h
stage . The audio from these inputs is connect­
ed to the main transmit mixer.

The speake r vol ume pol: is connected to the
output of the main transmit op amp U6A . An
RC filter (R36 and C 14 ) is provided to roll off
the audio for a natural soundi ng response . If
necessary , capacitor C 14 can be varied 10
make the speaker aud io sound pleasant . The
wiper of the volume pot feed s the speaker
amplifie r (U8) which ca n drive an 8 ohm
speaker. Holes are provided in the circuit
board for additional components (R38 and
C 11) to inc rease the gain of thi s speaker am­
plifier if necessary. I don 't think these pa rts
will be necessary in most installations.
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Adjustmenl'i

See the diagram in Pan I
in the October 1991 issue . It
shows the necessary connec­
tions to the audio board for a
simple repeater installation .
For simplicity . power and
ground connections to both
boa rds were omitted. The
first test is to power up the
repeater controlle r and lis­
ten for the power up 10 on
the speaker or the repeater
transmitter . If necessary .
the ID leve l may be adjusted
with RlO on the computer
board. Next. adjust the au­
dio path from the repeate r
receive r through to the
transmitter wit h Ri l . If
there isn' t enough gain, in­
crease the feedback resistor
(R12) ofU4A to about 330­
SOOk ohms . If too much
aud io is the problem . an
e xte rnal resistor d iv ide r
should be used to pad down
the level.

Once the mai n repeater
path is adjusted properly .
the ID level can be readjust-

Co mple te t he boa rd by
install ing the re mai ni ng
components .

,
2
2

•••7 SPEAKEIl OUTPUT

• POT-'NIPEfI
• REPEATEfI AUDiO IN

10 AUX AUDIO 0 UT1'VT
11 AUX 10 INPUT
12 UNK TX A UDIO
13 UNK 10 INPUT
1. REPEATfft TX AUDIO
'5 10 INPUT
1. A UX A UDIO IN
1J "'- DISABlEl' "'-OECK ....
, . CAS IN
20 MUTE INPUT
1 1 AUTOPATCH ENABlE
22 CAS OUT
2J U NK PTT IN
1. UNK CAS
2fi UNKMOtt

""""se

"

Figure 4. Pans placement for the audio board.
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ACTUAL ETCHED PRINTED
CIRCUIT BOARD CLOCK 17" X17"
A unique gift for the office or home
for engineers, technicians. hams or
computer people .

Ava ilable colo rs:

Blue board/silver etch/s ilver
frame/white silk sc reen hands &
numbers

Green board/silver etch/silver
frame/wh ite silk sc reen hands &
numbers .

BATTERY OPERATED

$49.95 + $5.00 S&H
To order send check or m/o to:

WINTER DESIGN
267 Coo n Rd. , Winthrop , MA 02 152

(6 17) 846-5745
PLEASE AUOW' 2-3 WEEKS FOR DELIVERY

Say you saw it in 73!

OSHA
w. ShIp

Worldwide
Order Desk Open

70.ysIWeek

ONV Tool Pouch $15.95

Add U .OO For H..clllng VISA MIC CHECK

ONV SAFETY BELT CO.
P.O. Box 404 ' Ra msey . NJ 07446

800·345·5634
Phon e & FA X 201·327·2462
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Bellevue. WA 98009 USA
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TYPICAL APPLICATIONS
• ELF field measurement 01 power lines, t-anstormers. motors,

lamp ballasts, etc.
• CRT I VOT liald measurement
• Clean room environment analysis
• Determine magnetic shielding effectiveness
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what has previously been done . Remember.
the feedback resistor in each stage can be
changed if needed. Before adjusting link au­
dio , Ihe L1NKMON input will have to be
pulled LOW for the audio gating 10 work
properly . Also. the auxiliary audio input has
a control signal which is connected to pin 28 .
This pin will have to be pulled HIGH (12
volts) for audio 10 pass through the audio gate
directly after the op amp.

Addin~ Links

There arc two methods of adding a link 10

this repeater controller. The first method is
simple and requires little extra hardware .
wh ile th e seco nd method offer s many
advanced featu res, like being able to activate
the link from the link frequency! This re ­
peater controller was optimized for a single

Figurt' 6. Modification for an improved Imk installation.

final adjustrneras on the
audi o board involve set­
ling the autopatch lev­
els. Turn on the auto­
patch and adju st RIO for
proper level from the
phone line to the re­
peater transmitter. Next
adju st R7 for proper lev­
el s 10 the phone line . If
either adju stment is oul
of range. increase or de­
crease the appropriate
feedback resistor (R8 or

R13). to vary the the gain of the op amp . This
should complete the adjustments necessary
for a repeater with autopatch.

If the link or auxi liary pons are used on the
audio board, the adjustments arc identical to

O_y" . I~ -
......

~_. 09 • • •

~O_l" ...
0......, . .
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....~ .. '"
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Figure 5. Block diagram of modifications to add a basic link to thr
repeater controller.

ed to the correct level. Follow this by adju st­
ing the DTMF decoder level on the computer
hoard. To set this level. simply transmit a
DTMF d igit and tum RI7 , on the computer
hoard , 20% past the point where LED DS I
lights. If you notice that some d igits light the
LED and others don 't, try increasing the level
a little. lf thc increase in level doesn 't help ,
the freq uency response from the recei ver
isn ' t proper . On the computer hoa rd, try re­
moving one end ofC8 and/or C I8 to see if an
improvement in decoding ca n be made. (fthe
operation gets worse. the values of C8 and/or
CI8 may have to be increased. If additional
gain is needed for the DTMF amplifier. the
value of R18 can be lowered 10 increase lhe
gain . For reference . the 551202 touchtone
decoder will function with 15-20 mV rms of
audio. This was measured from U3 , pin 9, to
ground whil e transmitting digit #1.

At this point , the repeater should function
and DTMF commands may be entered . The

AMATEUR TELEVISION

• Sol $&He-......_u,_..)

51 •

....' .'.......,

00.$39.95

The All

NEW

ANT·Ventures
P.O. Box rre

McHenry, IL 60050
(815) 344-1702

ANT-Ventures presents a new
concept in VHF mobile antennae.
The unique design allows the s e
antennae to function elf iciently
WITHOUT A GROUND PLANE.
Perfect for use on tho se veh icles
with plastic or fibergla s s b odies .
Great for portable o r apartment use,
these antennae c a n be mounted to
wood o r metal and als o d irectly to
the back of your radio,
Pre'l~ned at tile faCIOl'}' , lllue Inlannaa provida
operalion across Illeir designed bind. w~1l " VSWFI
beI1er ttlan 1.5: I and a power fi ling (II 200 wans.
MARSJCAP operal ion Is possibla WIIIloul rEll~ning,

Moda l NG·144· 1 mo~nls directly eote " S0239
connector and modei NG·I«·2 mo~nts Inlo standard
318 mounts which a'e opllona l~ available rrom ve.

Line of
NO-GROUND-ANTENNAE

GET THE ATV BUG
Transceiver
Only $329
with 50 Walt
026 Amp $539
Value + Quality
from over 25years
in ATV...W60RG

With our all in one box TC7o-1 d, ATV Transceiver,
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 composite
video and audio into the front VHS 10 pin or rear
phono jacks. Add 70cm antenna. coax , 13.8 Vdc and
TV set and you are on the air - it's that easy!
TC70-1 d has 1.5 Watt p.e.p. with one xta l 00439.25, 434.0
or 426.25 MHz & properly matches Mirage 015. 026,
0 100 amps for 15,50, or 70 Watts. Hot GaAsfetdowncon­
verter varicap tunes whole 420·450 MHz band to your TV
ch3. Shield ed cabinet 7x7x2.S". Req. 13.8 VDC@ .SA
Transmitters sold only to licensed amateurs, lor legal purposes,
verified in the latest Call book or send copy of new license.
Call or write now for ou r complete ATV catalog
including downconverters, transmitte rs, linear amps,
and anlennas for the 400. 900 & 1200 MHz bands.
(818) 447-4565 m-fSlm-5 :30pm pst. Visa, LtC, COD
P.C. ELECTRONICS T_ (Woo"G)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSSI
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link o r remote base . Adding multiple links
is possible, but the external hardware must
be built to switch the control and aud io
signa ls.

To add a simple remote base to the basic
repeater. see Figure 5 . There a re only a few
extra connections that have to be made to add
this type of remere . A small amount of inte r­
facing may have to be done to connect the
PTf and CAS lines 10 the repeater co ntroller .
Although this is \'ery attractive. the link can
o nly be tUITk.'<1 o n and off from the repeater.
plus there will be no ID on the link freque ncy .
Also, before using the autopatch, the link will
have to be turned o ff manually .

With some extra hardware , the link instal­
lation can be upgraded to address all o f the
abo ve concerns plus add more features . This
method incorporates the Link Contro ller, a
prev ious project wh ich appeared in the De­
cember '89 issue of QST ("A Repeater Link­
ing Controller") . To make interfacing to the
Link Control ler easy, this repeater control ler
has several dedicated outputs . A d iagram of
this type of link can be found in Figure 6 .
Similar to the previous figure , it only shows
the connections that have to be added 10 the
basic repeater diagram. With only a few extra
connections and a Link Controller board , the
simple link can be upgraded to add features
not found on the kilo-buck repeater con­
trollers,

Idea s a nd Expansion Circuits

This section is a combination of ideas and
suggest ions for expanding the repeater con-

troller. Some of these ideas have come from
owners using the controlle r. I invite others to
expand on these topics and submit thei r cir­
cuits to 73 Magazine for others to use .
• A simple timer ci rcuit may be built to add an
autopatch timer to the repeate r controller.
Input #2 provides a way to remotely termi­
nate the autopatch.
• Similarly , a long distance lockout circuit
can be constructed to termi nate the patch if a
long distance number is d ialed . An output pin
from the computer board can be used 10 de­
feat this featu re when long d istance dialing is
allowed.
• The supe ruser input pin on the compurer
board can be co nnected to a variety o f
sources. One inte resting idea is to connect it
to the output of a PL decoder. The owner
would tum on PL while transmitting to enter
superuser commands. Really sneaky, huh?
• If an output pin is connected to the supe­
ruser pin. an input pin can be connected di­
rectly to the supe ruser pin for a status read­
back of the DTM F p rio rity . That way .
owners can prompt thc repealer controlle r to
see what mode the controller is in.
• If the repeater doesn' t have a link, the link
courtesy beep can be used by connecting
an unused output to the LINKMON input.
By programming the output low. the link
courtesy beep will be tu rned on . At the
same t ime . the link PTT pin from the
computer board will become active . This
output can be used to key a PL encoder. With
this connection. PL will be encoded on the
repeater when a user is transmitting. Great

for those handhelds that decode PL.
• The MUTE output from the compute r
boa rd can be used 10 key a DTMF cover
tone oscillator. The output of this oscillator
can be fed into the ID INPUT o n the audio
board .
• The MUTE output signal with some logic
can also be used 10 unkey the link transmitter
while touchtones are being entered .

Whi le writing this manusc ript. I quickly
became aware that this wasn 't going 10 be a
short anicle . In addition to what has already
bee n pre sented here . I have generated two
additional documents. One describes the con­
troller commands in more detail, while the
othcr provides a detai led functional pin-out
description of each board . [See author 's ad­
dress beiow. ]

I would like 10 acknowledge two people
who assisted in this repeater controller pro­
ject. Gary N3ECW coordinated the manu fac­
ture of both ci rcuit boards, assembled all PC
boa rd model s. and evaluated the performance
o f the completed audio boa rd . In addition ,
Mike N3DZM provided considerable input
during the design phase of the audio boa rd.
He also built the hand-wired audio board pro­
torype, debu gged it. and made the first re­
peater installation o f this controller. Since a
project like this takes so much time to com­
plete. without Gary and Mike' s help , it would
ce rtai nly have taken much longer. III

You nul,. write Jonn K. Bednar WB3ESS at
548 Cherryville Road, Northampton PA
18067. Please enclose an SASE/or a repl,..
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CK46
Mast Bearing

ROTATOR COMPARISON CHART

Modell Create Create Create Te le . Tele.",,,. Re5 RC5A RC58 HamlV T2X
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CREATIVE DESIGN CO.

RC5-3

Contact your favorit e Dealer or EDCO for additional inform atio n.

ELECTRONIC DISTRIBUTORS CO.
325 Mill street- Vienna' VA 22180

Ph 703·938-8105
FAX 703-938-6911

Featu res ollhe RCSseries :
• Cast and machined aluminum case
• Worm drive brake gearing
• Mast Clamp guides
• Reverse delay control (ROC)
• Preset (on 3 models)
• Circular dial indicator
• Circleoverlay available for U.S. A.

(west - central - east)
• long term reliability

Create CK46 Mast Bearing
with strong anti-corrosion
features also available.

Distributed By:

CREATE is serious about long
term reliability. The CREATE
RCS series rotators were
designed with the serious DX'er
in mind. Three models for
medium, large and ultra large
antenna arrays are available.
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A Simple to-Meter
Sideband Amplifier

Give your QRP rig a boost.

by Bruce Auld NZ5G

Const ruction

Construction is per­
formed over a ground
plane of printed circuit
board material . cu t­
ting out a small rectan­
gular hole to accom­
modate the body of
QI . In my version of
the amplifier , QI is
mounted against the
back wall of the trans­
mitter, which acts as a
heat sink. Because the
lab of the transistor is
common to the collec­
tor , insulate it from

the chassis with a mica wafer. Do not forget
silicon grease at this union to enhance heat
transfer. I used the " ugly" construction
method, mounting components on top of the
board between half-inch square islands of
double-sided PC board material affixed to the
board. These pads can be fashioned easily
with a hacksaw or hobbyist's drill with a
cutting wheel, then soldered on the board.
first by tinning the underside of the pad and
its site on the board. Next. lay the soldering
iron on the site to heat it and hold the under­
side of the pad on the topside of the soldering
iron. When both surfaces are hot (two sec­
onds will do). quickly remove thc soldering
iron and lay the pad on its site. The joint cools
almost instantaneously and forms a perma­
nent bond . I found that temporarily soldering
a half-watt resistor to the top ofthe pad makes
a nice " handle" for easy manipulation of the
pad and precise placement on its intended site
on the board (see Figure 2).

While I preferred not to use the convention­
al ferric chloride etching technique, those
desiring an etched board may prepare the
board by masking the entire board with tape
or rubber cement and carving out narrow
borders around the pads, exposing them to
the etching solution. Figure 3 shows the fo il
pattern of the board and Figure 4 is the parts
placement guide . A layout similar to this was

Figure 2. /fyou don " use an etched PC board
you can make your own mounting pads and
solder them '0blank PC board material as
shown.

FIgure J. Schematic diagram ofthe amplifier.
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T his sideband am­
plifier project is

intended as a sequel to
.. A 10 M Sideband
Transmitter " (73 Am­
aUur Radio Today .
October 1991 , page
14). It will give the rig
a fi ghtin g ch anc e
among the crowds that
we experience, even
on 10 meters .

This amplifier gen­
e rates between 5 and
10 warts PEP on 10
meters, depending on
the input power, using
a si ngle 2SC1969 tran­
sistor, which is an inexpensive plastic device.
In my vers ion of the amplifier, 10 watts was
available with an input of about 1.25 watts.
When input power drops to 0.75 watts, the
output drops to about 5 watts . The transmitter
this is designed for should del iver between
0 .75 and 1.0 watts PEP. depending on con­
struction methods and the pans used .

Figure I is the schematic diagram of the
amplifier. It is intentionally broadbanded,
with two cascaded 4 :1 transformers at the The scrutinizing constructo r will notice
input to step the impedance down, and one that a 4:1 balun transformer is used on the
4: I transformer at the output (see Figure 6 collector of Q I. At some power output this
for winding details of TI . 1'2 and T3). The impedance transformation ratio will perfectly
only components which are frequency- match the 50 ohm input of the low-pass filter
dependent are the LC combinations which and the antenna. The collector impedance of
make up the low-pass filter at the output. If this type of circuit is found by the following
you would like to construct this amplifier fo r formula: Z = Vcr: I 2-1'0 , where Z is the
other bands, only the low-pass filter compo- impedance, vee is the supply voltage, and
ncnts LI , L2. C I. C2 and C3 need to be PO is the power output. Applying the formu-
changed (see Table I). la to the power outputs possible. you will see

The necessary fo rward bias fo r Q I (0 .7 that at 5 watts, collector impedance is 14
volts) is set by DI. a garden-variety rectifier ohms; and at 10 watts it is 7 ohms. Conse-
diode. I chose to use the LM 317 adjustable quently , if the amplificr is to run at a power
voltage regulator to drop the 12 volt supply higher in the range speci fied, a 9: I trans-
down to around 5 volts before feeding it to the former may better match the collector to the
diode. Some circuits call fo r a single power low-pass filter . As a practical matter, 1 have
resistor of 100 ohms or so in place of UI . but tried 4 :I . 9: I and 16: I transformers at this
it must be rated at 10 watts or more because it point with equal result . Solely for the sake of
dissipates a tremendous amount of heat. The simplicity, I chose the former . Your applica-
circuit I used stays quite cool. lion may justify another transformer.
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• Complete Line of VHFIUHF Rcvr.
& Xmtr. link Boards & Assemblies
also available. Plus 10, COR, DTMF
Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.
• New-6m Receivers

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCR1400 and the new basic
low cost S-7R line.

The S-7R Repeaters maintain the
quality of design, components and
construction which have made Spec­
trum gear famous throughout the
world for years.

However, all of the " belts & whistles"
have been eliminated- at a large cost
savings to you! The S·7R is a real
"work-horse " basic machine designed
for those who want exce llent, super-re­
liable performance-but no frills! For
use as a complete " stand-alone" unit,
or with a controller.

•

Of course, If you do want a Full Fea­
tured/Super Deluxe Repeater with
Full panel metering and controls. and
a co mp let e list of 'bui lt-In ' options,
then you want our SCR1400-the
new successor to the " Indust ry Stan­
dard" SCR1000/4000.

• " Stand Alone"
or use w ith
your cont roller

s-7R Basic Repeater

For High Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

Available with AutopatchlReveue
PatchlLandline Control; TouchTone
Control of various repeater functions;
'PL'; " Emerg ency Pwr.flD; High/LowSCRI400

REPEATER W/1SO WT. 2M Amp TX Power; Tone & Timer Units; Sharp
& 30A POWER SUPPLY. :;~~~~ RX Filters ; Power Amps, etc.

(All items available separatelY);;:)--J""-

• 10 -40 Watt Units
• 2 M, 220. 440 MHz
• Super SensItive/Selective Receivers
• Unusually Good Repeat Audio
• Proven Performance th roughout

the World!

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.
Sold Factory Direct or through Export Sales
Reps. only.

"O!l"-
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SRC-l0
REPEATER/LINK

CONTROLLER

ClRCU 1... ON RUDER SVlYICE CARel

PC Super Keyer
Why Pay $150?!

PC Super Keyer Makes Your IBM
Compatible a Full-Featured Memory Keyer
AND Code Tutor for Only $24.951
Practice Receiving AND Sending CWI
Sends Random Groups and US Calisigns
for Receive Practice. Connect Your
Paddles and Use the On-SaeerI Display
10 Practice Sending!
Keyer Features Indude Unlimited length
Messages. Paddle or Keyboard Input.
Msg in Msg, Beacon. Auto Serial Number,
Text File Send, LocallUTC Clocks, More!

Software + Manual Only $24.95
With Interface KII $39.95

With Auambled Interface $4G.95
Add $3 ShlpplnglHandling

DEMO $2 Postpaid

CW Enthusiasts
Suite R

1346 Erickson
Columbus OH 43227·2061
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Figure 3. PC boardfoil pattern. N01~: Dark: lines are etched areas.

Figure -l. Amplifier pans ptacemens. Cut OUI the shaded area o/the PC board undt'rQJ.
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Figure 6. Bifilar winding details for TI . 72
and T3 .
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squeeze together or spread apart the rums of
coil s L1 and L2 in the low-pass lilter of the
ampl ifier for highest ou tput.

I noticed that the system as a whole was less
tolerant of impedance mismatches between
stages and imprecise adjustments in the vari­
ous stages in genera l. Oscillations appeared
in the transmitted signal that were not prese nt
at the I watt level that originated in the trans­
miller. This glitch disappeared by making
more precise adjustments in the transmitter. I
recommend reducing audio drive with R27
and reducing the input to thc mixer by rorat­
ing 05 's mmpot, R1 5. Also. readjust all the

Fig...re 5. A double-pole do...ble-throw s...-uch:
can be used 10 s.....itch th~ amplifier in and out
ofthe circuit.
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route the transmitter output (after the low­
pass filte r. but ahead of the antenna relay) to
the amplifier , and the output of the amplifier
to the relay . II is as simple as adding another
stage of amplification to the transmitter. If
you prefer selectable powcr levels. install the
amplifier the same way. bUI include a double­
pole. double-throw toggle switch between the
transmitter low-pass filter and the amplifier
input. as described below (see Figure 5) .

Tune Up and Operation

Tune up and operation arc simple . First.
with transmit voltage applied to VI , but no
RF drive , adjust the voltage appearing at pin
3 of VI to approximately 5 volts . Next. can­
fi nn that DI is properly limiting the voltage
at the base of 0 1 100.7 volts. Apply drive
from the transmitter and check the output
with a wattmeter. As with the transmitter.

described in detail by Bill Heishman in his
ankle " MOuSeFEet" (73 Amateur Radio
Today . November 1990. page 36). with a
full-size etching pattern . It is easily adapted
10 this purpose .

The supply voltage may be applied to the
collector of QI cominuously because the
transi stor is turned " off' until bias (from
V I ) and RF drive are applied . Consequently,
the bias voltage is applied only during trans­
mit periods . Th is keyed voltage may be ob­
tained from relay KI on (he transmitter am­
plifier board . There is a PC solder pad and
hole for this purpose .

In ordcr to place the amplifier "in scr­
vtcc." you must decide whether 10 leave it
in-line permanent ly, or whether you want the
option to switch it in and out to achieve high
and low power output for your transmitter . If
you prefer it in-line continuously, simply

S4 73AmateurRadio Today . November. 1991



CIRCLE 188 ON RE'-'OER SERYICE CARD

SPECIAL
HAM PRICE,
$555 .00

H F ANTENNA COUPI.ER-SS8 . A M . CW & D A TA
FAST-INTELLIGENT-ACCURATE

OPERATES WITIt ANY IIF TRANSCEIVER
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oMICROI'ROnSSOR COmROLLEO ° 1.8 TO 30 MHZ RANGE
oNON-VOLATILE MEMORY ° 10 TO I5(lWAITS INPlTT POWER
oWATEJU'ROOF 010 MS RETUNING TIME
oB,I.T .E. INDICATOR 08 TO 80 fT . ANTENNA (AU. TYPES)

° FOR MARINE. AVIATION . HAM AND PARA·MIUTARY APPUCATIONS
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ALL MODE HF
BASE STATION

------------ .

Since 1933

CIRCLE 132 ON RE'-'OER SERVICE CARD

1000 S. BASCOM AVENUE
SAN JOSE. CA 951 28

Call us at (408) 998-5900
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YAESU U.S.A.
• FT33R!TTP 220MHZ HT $328.00
• FT41' E 2M HT $346.00
• FTS" 440 MHZ HT $349.00
• FT470 2M1440 HT $404 .00
• FT911 1200 MHZ HT $429.00
• FT4700RH 2M/440 MOBILE $689.00
• FT757GXII ALL MODE HF PORTABLE $929.00

IF YOU' RE IN THE BAY AREA, STOP BY!
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An etcnec PC board is ava ilable for $6 + $1 .50 shipping per order
from FAA Circuits, 18N640 Field court. Dundee IL60118.
Toroids and other components can be obtained from Tanner Elec­

tronics , 1301 West Be/ll ine Ad., Suite 105, Carrollton TX 75006 , Tel.
(214) 242-8702. Aadiok it, P.O. Box 973 , Pelham NH 03076. Tel.
(603) 635--2235. Circuit Specialists, P.O . Box 3047, SCottsdale AZ
85271·3047. Tel. (800) 526-1417 and AF Parts, 1320Grand Avenue,
San Marcos CA 92069. Tel. (619) 744-0700.

Table 1. Output f ilt er values for other bands.

Band (meters) Cl ,C3 C2 L l ,L2

12 117pF 220pF Stums, T-50-6toroid
15 138pF 270pF 9 turns, T-50-6toroid
20 138 pF 420 pF 12 turns, T-50-6 toroid
30 269 pF 579 pF 12 turns , T-5O-2 toroid
40 400 pF 800 pF 14 tu rns, T·50·2 toroid
60 700 pF 1415 pF 19 turns, T-50-2 toroid

Note: use #26 wire for Cl and C2. Use capacitors that are closest to
these suggested values . As the operating frequency decreases,
the gain will increase as well as the possibil ity for instability. You
may have to use RC leedback to negate this effect. Values for the
above table were obtained from the ORP Notebook by Doug
DeMaw.

trimmers in the completed transmitter to achieve a good balance in the
system as a whole. Listen 10 your voice in the station receiver and you
will be rewarded with a cleaner signal.

On-the-air tests were gratifying. Wh ile true Q RP ope ration is a 101of
fun, a little punch in your signal will enhance its readability and
produce longer and more enjoyable contacts . I found that contacts with
armchair copy were easy to make . Of course, it 's always the best
policy to use less power when it will suffice , but no one will suggest
you are using overpower on the ham bands at 10 watts! Happy
home-brew DXing! III

Part

U,
Q'
RFCl
T1 ,T2,T3

01
Ll ,L2
Cl ,C2,C4,C5,C7
C3,C6
C8,ClO
C_
R'
R2
R3
R4

Table 2. Parts list

Description

LM317 variable voltage regulator
2SCl969 power transistor
10 turns on an FT-37-43 toroid
10turns #26 wire , bililar wound on an FT-SO-43
toroid
(an FT-37-43 can be used 10r T l & T2)
1N4oo1 rectifier diode or equrv.
atums #26 wire on a T·50-6toroid
O.lIJF/SOV ceramic capacitor
471lF/16V electrolytic capaci tor
100 pF ceramic capacitor
200 pF ceramic capacitor
15 ohm resistor
27 ohm resistor
330 ohm resistor
5k PC moun t potentiometer

AEA A3WS I7 &12M8<lb 2U95 NI n , ~W H Analyze, IUS
f'!( 2J2M BX Mull> Mode COlliroUe' S3U _ ~S ~ 7 10, 12. 15_ 17. 20. 30, ~OM 'I> 'II, 314'5 ~B5 SU(le' Grand M~~te' "" 8K 16U 5

P.C Pa"att II-IBM "" ~ 5 1 0 . 12. 15, 17. 20M II2 W••e 25'95 InB KI,erl Paoo~ Comp'''''oon n~ '5
COM P. ...lt-C-~ H 95 DIAMOND 815B I 1-30 t.t Hz AIII SIPE P 5US

P!( '18 AS 232 Pio; .er Conlroller nus X200 611 db I 3 2"'''10 S I~ 1S
1 21 ~ Color f a., RIT' , CW , ASCII 1~'1S

t PC Pa"iIl 88 "" X -~IIA 8 3111 7db 11.2' 21,1"<lO 17915 1278T TurtID 1II ,,",·III Ode Cntr '""AlA FAx f«-" lletrI<xlul.llOl "" HYGAIN 1278 lII u1ll-I,IOde ConIr_ 266 1S

BAIISTAnON 15OllOII'U-2 illi te< "" III10XS 711 8 l Oll 2~"'" ""
1211 Pio;.er Conrr..- II) IS

AlINCD E.-" ll lei8cb II"'" ""
11168 TAPA lItC-2 QDne 124 15

llA m l I SIII 2U135111 Ullf U lI lS DXSlI 8and Trap VI'I1OU1 CALL
2Ia Sll'< " l,IlC-lcomIl_ " "

P.O. Box 6522 llA -51OT 15111 2U135111 UIIF 51'_15 12l 20 Sq Fl Aoulor CALL RF Concepts
0Il-1I0T~5111 2 Uele< "''' II..".V15 Sq Fl RotaIOr CALL 2 23 2I JOW 21,1 Amp .. IPre """O $Il'ts

220 N. Fulton Ave , llA-1l2T 45111 2 \lele< "'" CDoIS.1 8 5 Sq fl Rola1of CALL 2317 301170W 2U.ltnp 111 lIS

Evansville, IN 47719-0522 DH I 2t.t 2'11 nU5 3 312 )01120'11 220 Mtli Amp 214 IS
DJ-5601 21111UO :W;U5 til f. S,o<lII T._ . AUt., A_ ... Pleu," I 110 101100w ~IO IIIIII Amp JlUS
or.teet 2111 2!i~ 95 21706 3I:1O_5120W21111110 Amp nl95

S10r. Hours AMERITRON ICDM STANDARD
MON·FRI: 8 AM·5 PM AL - 811 I nr~ 81 1A Tub" $51995 IC-781 IIF Base StaI IO" XCVA CALL en8A2Mi440 Mil l liT",ICTCSS $54,gS

SAT: 9 AM · 3 PM
RCS-8V lID-2M5 Pas 13995 IC·76S Gen. C(I'< X,.rIPS II ..rII" CALL e52U 2 M /~I O M III liT S2995
ReS-IV 4 Po~ltoon W"e~ss 12995 IC-15IAGln CoY XcV< CALL Cl68A 2t.t Sub .1,1,", Oel... e liT 3.1995

CENTRAL TIME ASTRON IC-13~ Gin CoY XCYf CALL C5600A 2 1111 4~O III l1 zlll (lblle 16995

RS-12A9-12 Amp SU gs le·l26 1 -30lIIlIl/~~5olt.tllz CALL TEN·TEC
SEND A SelF ADDRESSED STAMPED 1l$-20A 16-20 Amp ~" IC·l25G1ft eo. ~CYf CALL ~ ParagonGIft eo. XCVII $1119 IS

150$1 ENVelOPE r.;ASE)FO R NEW AND 1l$-3SA 25-35 Amp '" " It-1171 A I_30' ''' z IIo:Yf e..u. 561lln1111 ~ tlF T,~ ,..."
USEO EQUIPMENT SH EETS_ 1l$-20111 1&-2O.ltnp . 1111_ 5 III 95 Rl lOOMz ·1300MlI ll1Mldntid Flc'If "" ~ Oerla II 1- 30U~ l l (Yf list 15

AS-3SU 25-~ ""'" . IU_ s TSliIS A12 3OKnl_301,I~1 RI;vr "" ~~ A,r9Dflall1 " (lllP X(Yf 121' 95

WARRANTY SERVIC E CENTER FQR.:
AS·~U 31-50.ltnp ..1111 _ , "'" A-1OllO 25Iol 1I1- l'GIII Flc'If "" YAESU
BUTTERNUT R-9OlllI l _lOOO UHI ""'" ca fT ,IOlXlO 200W 01..... tlF ~C'Wf ""ICOM, YAESU, TEN·TEC
IIF6VX6 6Ind ~,,""'I Sl 5195 lC -2~10 Vl1f / Ullf I S'II I3S'II "" H 1000 200W tlF l CYf "".1.11-12 11 & 12 UeI&'" M ." IC ·322011 VIIF/ UHF 1 ~'II / 3S'II "" F1 ·990 100WIIf XCYf ""FOR SERVIC E INFO RMATION CALL tee.tees 11;0 111 5.95 IC ·21911 SOW Fill "" Ff.761G1n eo. Xcvl/PSl l u"" ''''(812)122-<1252 STIlIl Stu b'T..ned Radloll l(~ U gs IC-901 Fille! Opl" tAll F1-751G X-IiGen CoY Xc.. ""FAXI12-.422-12S3 RMK -II Aool Mnlg M ("" Sl A) SU5 I C W ~A ~ 1II1 ~I O lIandtilld Xcv, CALL FT ·741GXIIf Xc", CALL

MONOAY · FR ID AY CS! I C · 2~AT ~ M / ~I O lIandhela Xc.. C ~Ll FT · 736~ Xcv, 144·1I e , IJ(l · 450 CALL

8200 ~u ll o..p , Repeater Controllerl
IC·2SAT 2.5W 2M lla"aMld Xc., tALL FT -290A III 2MAll Mooe 25W CALL
IC-lllA1 7'11 2MlIa nohelll Xcvr CALL FT ·5200 21.1/440 50/35W CALL

uns' Inte'COI'IIOCI $eg~ . 95 fT-210011 2t.t :;oW CALLP P V Mulll MOde InterOOl'necl 41195 KANTRONICS
Prien 00 NoI lnCllld, Shipping 100~. Inle'OOI'ne<;! '" " 1(,1,111 All t.l0de $219.95

fT- 4100AH ICB 21111 UO 5O'II14(lW CAll

Pric' u d A.,il, b~ity SlIbJIC110 COMET 1;051 t.t ' SIf' 11 IPC) ""
fl212f1I1 /C1 ~M I S'll Ft.t ""H,112~ II /ca l lOMtlz 35111 Fill ""Chng. Without NlJliU Clb.llUJl ""' loUO I !>Ill 9 " I ST " 95 MFJ H261252U 2W ""Mast Ord.' Slllpped TN SI"" DI' Cl-2J.ln 21,1 /110 I 512 2 ~'11 '

~" 9I9C ]lo, 1II PEP~ Tu,"", .'"" F1 ·26116 ~t,I Sill ""COD's w.-($4.00 + shiPP'"11 ge6 31(111 PEP ""lenni 1_ ~.~ FI -16/25 llO lII ~ Z 'Nt ""
~m

CUSH CRAFT 9490 JOOW Mtl/ llllS,,,tenl 8!n ,~ " F1 ~70 2MllOC" 2W ""- • AlS 10, 15_20M '- 9cE!181laom U,," 948 II _ "A'OJOurnmy l_ n ,1S FT '~l1E 2u 2 SW "".1.3 10. 15. 201II3el Bdo 11 SIn 11' 15 941EJOOW UlrIS. ""'/ Ilifl "~ H-Bll I1OUH, 'Nt ""
ORDERS &
PRICE CHECKS 800·729·4373

NATIONWIDE & CANADA

LOCAL
INFORMATION 812·422·0231

CIRCLE 13 1 ON READER SERI/ICE CARD

Sell your product in 73 Magazine Call Dan Harper
& Louise O'Sullivan today 800·225·5083

56 73AmaleurRadio Today . November,l991
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Low Power Operation

toWe switch of the ON.()FF-QN type
is required. Wire this switch as shown
in FlQure 2. A large solder lug around
Ihe switch 's shalt will make a conve­
nien t place to ground the req uired

requires only one additional part-a re­
sistor .

Wire a 15k resislor across the AIT
control. This will reduce the offset 10
about +2.9 kHz to - 3.1 kHz, This is a

J -f ·ulIO."" •

great way to fine tune the AIT; makes it
so much easier 10 l une in a signal when
using the narrow crystal fill8fS.

Next month we'. visil the shad; 01 a
OXer and QRPer, all rolled into one.
The Pulse Charger was such a suc­
cess thaI I have made up more kits 01
Ihe PC board and parts. II's still $29.95
plus $2.50 lor postage. It would be e
great projecl for the coming winler
months.III

. "

resistors . By selecting the value 01
lhe cepacacr, you change the de­
lay break-in time constant.

A word of caulion. II you: don'l know
whal you're doing, don·t anempl Ihis
modification. Anyt ime you have to cul
Iraces , be sure to measure twice, cut
once! I have no' done this mcancanon
to my Argosy, so do so at your own risk.

To reduce the amount of AIT oftsel in
the Argosy. here's a simple mod that

Decodes DTMF tones from
audio source. (tape. phone.
radio). Displays numbers on
LCD display. 120 Digit
memory. $169.00 ppd. U.S.A.
SURVEILLANCF)·
COUNTERSURVEILLANC
catalog $5.00.

EMCOM
10 HOWARD ST. BUFFALO NY 14206

(716) 852-3711
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Figure 2 . The break-in delay for the Argosy is de/ermined by C40 in lhe AF-IFboerd.

Ftgure I . The 4OO61C can be used rn a number of ways.

'.r

knows thaI there is no AF gain con­
Uo! . BUI don't get ahead 01 me­
tt1iS isn'l a modification to add either
an AF gain control or AF erteeuerce.
Inslead, Ihis modIfICation slows doWn
the QSK during periods of high QAM
or CRN . II would be especially help­
ful during a CW contest. The " thump­
ing" in the headphones is greatly re­
duced with this modification (see Fig­
ure 2).

The modifiCalion gives three types
01 break-in delay: A slighlly extend­
ed break-in to reduce the " Ihump­
ing"; normal, full break-in ; or the
semi-break-In delay, as used on 'h e
Corsair.

The break-in delay is determined by
C40 in the AF-tF board . This is a 1 jJF
eleclrolyt ic capacitor. Also on th is
bolIrd is plug 36, which has a spare
unused pin.

To carry out the modificalion, firSl
cut the PC trace between the two pins
of plug 36. Solder a 1k Ohm resistor
from the posit ive end of C40 10 the un­
used pin on plug 36. This resistor
should be on Ihe underside of Ihe
board.

Drill a 114 ' hole on the rear panel
oaxl tO lhe HIIlO power switch . A small

Michael81)iC6 WB8VGE
222SMa~NW

MassiIIofI OH of4S46

Argo,y Bre.k.ln Del.y Mod,

In the past , I've had modifiCaliOns
lor Ihe Healh QAP r igs. Now I 've
gal several this month lor the Ten-Tec
Argosy.

Anyone who has used the Argosy

Several months ago, I mentioned us­
ing a 4066 IC lor audio mUling in the
HW·9. This Ie was pulto good use by
Paul Levesque KB1MJ. It occurred 10
me thai many people who oesign their
own gear might not know about this
very versal ile chip .

So, jusl what is a 4066 , anyway?
Well, It's a quad analog switch. Basi­
cally, it 's jusllour CMOS switches that
can be turned on or oft by putting a
voltage on a control line. Wilh zero
volts on this line. the switch is open.
Apply more Ihan hall tne supply
voIlage on the conlrol line, and lhe
switch turns on. The " on" resistance is
anywhere from 50 to 270 0hms.

The 4066 can pass DC lor switching ,
AIT circuils, and, olcourse, relays.The
4066 can also pass audio with low dis­
lortion, and handles AF up 10 40 MHz.
You can SWllch it on and off up 10 10
MHz. The low current demands make
this a QAP potable ng..boilder's dream
come true-only 0.5 microamps. The
peak switching voltage must not be

higher than the supply voltage, howev­
er . There are current limits llowing
through the switches.

Since !here are lour switches in one
4066, any leftover swncnes can be
used to oontrof ()(her circuits instead 01
transistor switches. Aelay drivers and
LEOs come to mind. II you don"t need
them lor this , you can wire up the lett­
over sencnes in paralle l for more cur­
rent capacity. You mighl wanl to do this
if you use a TIR relay wrth a coil rHis­
lance under 3OO ohms.

The 40661C might be the chip you're
looIIing lor il you' re inlO QSK Irans­
eerveee. A pair of small reed relays
could do all the RF switching, with the
4066 cloing Ihe DC and audio switch­
ing.

Because the 4066 is a CMOS de­
vice, it is easi ly damaged by static
unless bol1ered. Most of the CMOS
chips made today are bol1ered, but
beware 01 the surplus ICs, and , 01
course, lCs ' rom old compu ter boards.
Keep static away from the chip, and
you'll have no trouble. Also, with any
CMOS chip, all unused input5 $hoold
be lied 10 either ground or vee. Dorn
Ie( them float!

The 4 066 can be purchased lor
about 6OC. AadiO Shack stocks the
4066 at a slightly higher price. See Fig­
ure 1 for various uses 01the 4066.

The40661C
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Photo A. Some of the membet'S of the Amaleur Television Networll (ATN'.
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Pholo B. Bi/I KB6MCU tests Ihe WA6SVT A TV
repea teron top of 5670-foot Santiago Peak.

U nklng up the SouthwefII

Future links are being planned as
more and more mountainlop ATV re­
peaters sprout up across the South·
western U.S. Some of you may be fa­
miliar with the linked systems 01 voice
repealers such 8S the ZIA connection,
c actcs and the Condor system. Using
a combination 01 these systems, I've
been able to talk Irom EI Paso, Texas to
Sanla Barbara. California (over a thou­
sand-mile diSlance) hom my 2m m0­

bile rig to a friend on the beach on his
HTI Believe me, it·s quite fun to hear
dozens 01 quick kerchunks as the
stacked up repeaters drop out.

Using a series ol 900 MHz, 1.2 and
2.4 GHz FM-TV links. a number 01ATN
machines wi ll be lin ked up in the near
future (see Ihe l igure 'or a map of all
known ATV repeaters in the Southern
Calilornia regiOn), Work is currently un­
derway 10 link Irom Lo:s Angeles up 10
the N6VLVJWA6$VT repeater in the
Tehachapi range east of Bakersliekl ,

There may even be 8 Mure link on
up 10 the WA6YLB Blue Ridge repealer

Pholo C, Geoff KB 7BY edjusts the 23cm en­
lenna which helps link the Ml. Potosi. Nevada
ATVrepeater mlo Los Angeles.

Priorities and Control

OK, sounds good, but how
do you activate Ihe link?
You don'l: it operates automat­
icalty . The link video is always
available al the repeaters on
each end of the path. All the
repealer controllers al MI. Po­
losi and Job's Peak do is
choose which video signal to
repeat .

This is done with a custom
repe aler contronee Ihat is in­
stalled in each ATN repeater,
Here 's how it works: The con­
trOller monitors up to eighl
sources 01 video. lhese can be
front the demodulated output
ol dIfferent input hequenOes.
the Rodman link. a video 10. or
even a Iocalleed (such a salel­
lite d ish luned to NASA Select).
The controller prioritizes each
video inpul port. II just one
video source is active, then it
gels repealed out. II two or
more signals are active al the
same t ime , Ihe controller
sends OUI the video wilh the
highest priority,

For example. you can set up
434 MHz as your primary input, 913.25

MHz as lhe secondary, lhe link next
and I.nally a computer video 10. As
soon 8S any local actiVIty stops. any­
thing coming In trom the link receiver
comes on line. When 811 activity stops,
your repeater 10 comes up. You can
even set it up so mete control operator
can redefine the priorifies via a remote
command. This would be use'ul if you
want tile link to be the primary signal
tor special nets.

Most ATN repeaters have another
inleresting leature. Whenever s0me­

th ing comes in on a link hequency
while local slations are using their re­
pealer, the link signal is inserted inlo
the local picture as a " picture-in-pic­
ture" . Although this teature can be

turned ou, you never have 10 miss
whal's going on in the rest of the sys­
tem .

The current system has the potential
to allow ATVers over 400 miles apart to
work each other. For those of you who
live in the ttatlands. Ihis is defInitely
whal you would caN a significant band
openIng '

is relayed back to JoO's Peak
machine v ia a etrecuonet
1289.25 MHz FM-TV Iransmis­.....

To send 00e0 back to MI.
Potosi trom the Job's Peak re­
peater in California. me Rod­
man site monitors a 33cm link
and relays it to Mt. Potosi via
another 1269 .25 MHz FM-TV
transmi tt er. To receive the
Rodman relay , FM ATV receiv­
ers are located al both Job's
Peak and MI. Potosi.

Since lhe Rodman transmil
antennas are pointed in dIffer­
ent directions, the capture ef­
led 01 FM-TV allows the use 01
me same lrequency (1289.25
MH z) in bolh direcliOns!

Ham Television

The u . Vega. Connection

GooN KBlBY (along with encour­
agement and help !rom MIke WA6SVT
and area ATVers) inSlalied me Las
Vegas ATV repealer at the 8SOI)..Ioot
level of MI , Potosi (just west 01 Las
Vegas). The output is on 1253.25 MHz
with a primary input on 434 MHz
(AM-TV) and an anernate input on
913,25 MHz (FM-TV).

From his mountain top home at
Crestline, California, Mike WA6SVT
could access the MI. Potosi machine
quite regularly, even though it was 200
miles away! Linking Las Vegeswith the
Los Angeles area looked like a p0ssi­
bility. Since a direct hop was quite
weak most of the bme. an intermediate
retay site was needed.

Rodman Mountain turned 0U1 to be
tile ideal si te lor the relay . Even
through it's located 48 miles from the
WB6VW machine at Crestline, and
over 110 miles t-om KBlBY/r at Mt.
Potosi , the reception at Rodman was
good from both repeaters.

The Rodman Relay

The Rodman relay site is rather
unique. W,th two receivers and two
transmirtltl'S, it operales as a full-<lu­
plex dual-<liredion link. To retay video
from Mt. Potosi down to Cali lamia.
the Rodman ene has a 1253.25 MHz
rece iver which constantly moni lors
the output 01tile KB7BY repeater. This

Numw 15 on your Feedback card

The third repealer in tile network is
the WB6VVVIWA6SVT machine on
Job's Peak (near Crestline) high above
San Bernadino, This machine uses tile
same 919,25 MHz output as the Oat
repeater. A number 01 mountains (as
well as a lair distance) separate the two
machines, so there is no interlerence
j'lIobiem. This machine is a key lactor
10 linking into lhe Mo;ave Desert and
beyond. Not only can it be linked to the
Santiago Peak machine (in me same
manner as the Oat repealer). but an
ambitious project has been un.ciertak­
en to use Ihis machine to link all the
way «uc Las Vegas. Nevada!

The Amateur
Television Network

What do you do "you are surround­
ed by 5000-tool (or higher) mountaons?
You plant ATV repeate rs on top of
them, of course! In Southern callfomia
you're never out 01 reach 01 at leas!one
01 the many mach ines that cover the
region, Over the past lew years a group
called ATN (the Amateur Television
Network) has been undertaking an am­
bi tious ertort to link some 01 these re­
pealers together 10 torm a wide-area
system.

The first repealer in the network is
the WA6$VT machine with a n input
on 434 MHz (426.25 alternate) and
an output on 1253.25 104Hz. II is located

on lop of 5670-1001 Santiago Peak lis
location, southeast 01 l os Angeles.
covers most al tha Los Angeles basin
and the San Bernadino/Riverside
valleys, most of the San Gabriel valley.
as well as a good deal of San Diego
coun ty.

BII/Brown WB8ELK
% 73 Magazine
Fares/Road
Hancock NH 03449

ATV

Unklng It A ll Together

M,ke K6ZSA end Mark NU6X started
a repealer project to loll in coverag.e In

Itle San Fernando Valley and parts of
ventura County. W,th an output on
9 1925 MHz. it was the first repealer (01
any kind) to use Ihe new 900 MHz
band. It's located on top of Oat Moun­
tain. near Cnatswcnn. The Oal ma­
ch ine was the first to be linked up to
Santiago Peak (although it's currently
a one-way link from Santiago). The Oat
machine operates as a normal ATV re­
peater if someone is transmitt ing on its
434 MHz inpul. tf ttle Oat repealM is
idle and ttle SantIago repeater is up
and running. a 1253.25 MHz receiver
at the Oat Mountain site links this 10
Oafs output on 919,25 MHz. That way
anyone in the San Fernando Valley can
watcll what is going on in tile rest 0' tile
ATN system.
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SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TYRO's tuned to
Satcom F2·R transponder 13. Others may be retrans­
mitting weather radar during significant storms. If it is
be ing done in your area on 70 eM . check page 413 in
the 91 -92 ARRL Repeater Directory or call us, ATV re­
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters. add any
TV set to ch 2, 3 or 4 and a 70 e M antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands, In fact we are your one stop
for all your ATV needs and info. Hams, call tor our
complete ATV cateloq . antennas, transceivers, amplifi­
ers. We ship most items within 24 hours after you ca ll.

To order call:
1·800·225·5370
In MA: (508) 682·2000
Same Day Shipment!
Money Back Guarantee!
Terms: Visa, MC, Amex:
P.D.'s from qualified firms ecceotec.
Add $6.75 for packing and delivery.

(8 1 8) 447-4565 m-f8.m-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS T~ (WOORG)
2522·WG Paxson In Arcad ia CA 91007 Mary. nn (W B6YSS)

• Two removable pallets
hold over 60 tools ...

• Case top has built-in
document holder

• Case bottom Is
partit ioned Into 3 areas

A handsome black case 10 organize and
Iransport your valuable lools and instruments. Th is is
Ihe same quanty case used by literally thousands of professional
field engineers,Case is made of high impact polypropylene,
and has snap-action key locks and a padded handle.
Size: 17lh - )( 1211: - )( 5 -,
Tools are not included.
Oller expires December 3 1, 1991 ,

FREE CONTACT EAST CATALOG
Contains lhousands of products for testing, repairing & assembling
electronic equIpment. To get your free catalog, call (508)682-2000

Professional
Tool Case
SPECIAL
$59.95
Reg. ..$8G-.-OO-

Model ZIMS

o I<B7BY
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O WA6SVT- ­,=~

You Hlven't Seen Any1hing Yet

tl you're in the l.A. area or just visit·
ing, give the locals a nsten on their
call ing frequency 01 146.43 MHz. The
weekly ATN net meets every TlJeSday
evening at 8 p.m. They have 2 meter
remote bases at each ATV repeater
site which allows check-ins from a wide
area. This includes ATVers in the las
Vegas area 'NtIo can not only watch the
8C1ion, but check in on VOiCe as well
using the Rodman link.

If you'd like to find out more about
ATN, and help out with M ure link p0s­

sibilities. you can contact them at the
loHowing address : ATN do Mike Collis
WA6SVT, P.O . Bo.1594,Cresll ineCA
92325

at the emegency control canters.
There's plenty to watch on the ATV

repeaters in Southern ceurcenta.They
even occassionally link a remote ob­
servatory so that astronomy buffs in
the greater L.A. region can ....atch the
heavens from clear skies.

More Machines

There are a number of ATV re­
peaters which are not connected into
the system. The K6KMN repeater (434
inl1241.25 oul) sits on top of Mt . Wilson
above Pasadena . From its vantage
point with wide coverage of the L A.
regiOn, Ihis is a good place to look
during shuttle missions for live video
Irom NASA. Listen lor the Mt. Wilson
net on 146.43 every Monday night at

ap.m.
The Sulphur Mountain group has the

WA 6 UCL (1253.25 o ut) repeate r ,
which covers Simi Valley and the Ven­
tura area . They have a net every Tues­
day night on the 146,88 repeater at
8:30 p.m. In the San Diego area, watch
lor the WA6VLF repeater (1277 ,25 out)
on top of San Miguel mountain. For
those of you north of Santa Barbara,
look for the Buellton repeater (K3NXF)
in the Santa Ynez valley.

As more and more repeaters spring
up across the Southwest, it won't be
too long befo re an ATVer in EI Paso or
Sail Lake City can link up to watch the
sunset over Catalina Island! liD

WB'''''',--
......1 C WAllSVT

o 0 ---Kl;KMN C WN N VV/ ,- %> RI -
... _ WM$VT
,z,t' 25 .... . _.,.-25

W",,",-­'27725 0

WA6YL6-­'-­U' :IS L:

N6VlVrwAllSVT

W"",,,- ­'2'!olI:IS LJ

WOOK""- ­' 277150

c '" ATN Repeaters
L '" Other Repealers

Southern California
ATV Repeaters

east of Fresno. J ust one more hop
could take them all th e way up to
Sacramento and the San Francisco
Bay area. To the west. Rod WB9KMO
will be linking in Irom his Gibrallar Peak
machine (as well as the K6TZ Santa
Cruz Island link) above Santa Barbara.

To cover the area north 01 the San
Fernando Valley, Dave WA6ZVE plans
to link with ATN Irom his l.oop Canyon
machine. And to complete coverage in
the Mojave Desert, Mark WB7AJC has
his machine on lop ol 8400' Frost Peak
near WrighlwOOd. Also in the IUlure,
there is interest f rom ATVers in
Phoeni., Arizona (the AAA5 group),
and some in Utah, in linking into the
ATN system via MI. Potosi .

ATN Activities

Lest you Ihlnk that thIS might be too
much for the ATN group, they are very
e.perienced al bouncing VIdeO around
via multIple linkS and repealers. For
many years, theY'Y9c0Y8red meannu­
al Tournament ot Roses Parade in
Pasadena . Some of you may have
seen the massive eHort they put on
during lhe t OOth anniversary of the pa­
rade . They had 17 portable transmit
sites along the parade route (14 fi.ed
and 2 motorcycle mobiles, as ....ell as
W60RG in his helicopter),

All the sites were linked back to mis­
sion control Irom a rooftop repeater,
along with two separate 10 GHz links to
tournament control and the publ ic
salety center. Not only that, thanks to
Dave WA6ZVE, they linked it all up 10 a
commercial satell ite so that the whole
country could watch the tun (they even
arranged an mtro about amateur TV by
Michael Landon). Other activ ities that
have been covered by the group in­
clude the l.A. Marathon, the Angeles
Crest 100 race, and several boat races,

To aid in disaster assessment, they
have installed ATV antennas in several
of the sheriff' s department helicopters,
In addition, a number of EOC centers
have ATV rece ivers which are tuned
into the ATN network, In the eveetotan
emergency, ATN members (in support
of RACES) can transmit video from
the nenccpiers ....hich can be viewed

Figure, A TV repealer locations In !he Southern Cali/orma region.
CIRCLE 3 OH REAO( R S(RVJC( CARD
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c tne r ju r isdictions during the
cross-linking. Thesuspect isalso accused
of jamming hamrepealers and eross-unk­
ing ham transmissions onto public safety
frequencies.

Formal charges have not been filed as
of this .....riting. sotile assisting hams aren't
talkil'lQ about how they aided theFCC. All
we know is that the suspect was appre­
hended while mobHe along Highway 101
on the peninsula south 01 San Francisco,
As this case is resolved. I hope tile
T·hunters will be able toshare thestory of
their success withus.

R.I.P. PELTS

At deadline time. the FCC announced
the termination of PR Docket 89·599, thus
abandoning plans for a Personal Emer­
gency locator Transmitter System. What
does this mean to hams and others inter·
ested in ROF lor search and rescue? Wili
there soon be a crackdown on the illegal
useof aircraft Emergency l ocator Trans­
mitters as personal rescue beacons? Or
might tllis unorthodox ElT use become
legalized?

ROF for wilderness safety is a topic thaI
always generates a lot of reader interest.
look for an analysis of the current situa­
tion inan upcoming " Homing In" column.
Meanwhile, I welcome your comments on
the subject, oron anyether RDF topic, II

Photo A. TBOX parameters can be changed in the field with a laptop computer

operating in the "dumb terminal" mode. The firmware is menU-driven.

T-Hunters Aid FCC Bust

Just in from the city by the bay: Ham
ROFers have helped the FCC nab an Ad·
vancec Class ham who allegedly had
been using a modified dual-band trans­
ceiver to cross-link up to 16 law enforce­
ment agencies. Public service dispatch­
ers found themselves talking to units in

Photo B. Len Winkler KB7LPW regaled listeners with r-num talk on his " Ham
Radio and More " show recently.

to tilehidden location,Hunters addor sub­
tract180degrees toor from tile truefox-to­
hunter bearing togetahunter-to-fox bear­
ing,which they plotand follow,

Thelos Angeles Disaster Communica­
tions Service heldan R·llunt on 27 Julyas
a way of introducing DeS members to the
fun and usefulness of ROF. The
boundaries encompassed 420 square
milesofcentral los Angeles county.

The hunt took place on the 145.30 MHz
RACES repeater . Dennis Soja KB6NJF
and Dean Coulter N0CGW hid their re­
ceiver/quad ROF setup on the famous
Mulholland Drive north of Hollywood.
Some the bearings were inaccurate be­
cause of the intervening hills, but eventu­
allyall thecompet itors found them.

The lirst A·hunt was successful in at­
tract ing hams who had never tried ROF
because they lacked the gear for it, I'm
surewB'1I soon see these folkson some of
the 15 regu lar monthly Southern ceuor­
nta r-nunts .

First So-Cal R·Hunt

their hobby. Forexample, everyone there
kno..... s about the thousands of phone
patches that were put through K7UGA's
super-station over the years by dozens of
dedicated volunteers,

Nowanother voice isbringing hamrad io
to the Citizens of that area. len Winkler
KB7lPW(Photo BI hosts" Ham Radio and
More," a one-hour program devoted to all
aspects of our hobby. It airs weekly on
KFNN, a 10 kilo.....att radio station at1510
on the AM dial, covering much of central
Arizona.

Some talk radio jocks haveit easy.They
gabfor twominutes and thenplaylive min­
utes of commercials and traffic reports.
(Seems likeit, anyway.) Not len. When he
opens Ilis mike at2 p.m. each Sunday. it
stays open fOf thefull hour, Sure, there are
a few commercials{veryfew}, bUllhey are
personally voiced by len, live.

l en knows that most of his listeners
eren'thems-cvet.Sohedoesn'tspend his
hourwailing about insider topics like spec­
trum preservat ion eoo packet business
message citations. Instead. he seeks out
guests who can excite his listeners by
telting about themany fascinating aspects
of life as a ham.

I had the privilege of beil'lQ on l en's
show recently. It was easy to talk witll him
about competitive radio dusctton finding
because he had already been T-hunting
with John Moore NJ7E. John joined us on
the air to offer a challenge from Arizona
ROFers to theT-hunters of Southern Cali­
fornia.

John wanted to see how my Southern
California friends and I would fare on an
Anzcna-style hunt during the October
ARRl convention in Scottsdale, The two
areas have very different philosophies
about T·Ilunling

So-Cal hunters love long drives and
theydon't mind very weak signals.Almost
everyone uses a rotatable beam or quad,
and many have GaAsFET preamp SSB
detectors to make the most otlractional
microwatt signals that could be very far
away orvery well concealed. The Lis etten
200 miles or more trom the start point on
day·long or all-weekend hunts.

On theotherharld. Arizona hunters val­
cesoeec and strategy, Though all kindsof
ROF gearare seen. Doppler sets .....ith four
oreight Whip antennasare most common.
Fox signals are strong and distances are
moderate, Hunters trytodrive to the fox as
quicklyas cosscre so the post-hunt social
activities can begin.

It looks like some interest ing interstate
competition could be coming up. Stay
tuned for more,

T-Huntlng In the Desert

TBOX Construction Hints

You can use non-CMOS parts at Ul arc
U2. but po.....er drain .....ill increase signifi­
cantly and regulator U7 .....ill run much
.....armer. Bolt a heat sink to Ul if you use
non-GMOS parts, or if your TBOX must
operate ina hot location.

Dallas Semiconductor's 051228
R5-232 interface IC is a direct replace­
ment for the Maxim MAX232 at U6. Ad­
vanced Computer Products has the
051228 andall other ICs except U5, plus
the crystal , ACP is located at 1310 East
Edinger Avenue, Santa Ana CA 92705;
telephone(8001 366-3227. U5 is available
from N6MBR.

Most mobile and hand-held rigs on the
market today require less than one mil­
liamperes to key the PIT Circuit Older
transmitters such as the TS-7OQA use re­
lays that draw more current than 0 1 and
U1 can supply, If in doubt. use a multime­
tee to measure the current in your rig's
PIT linewhen you key down.

IfPIT current ismorethan 10 mA, add a
reed relay, such as Radio Shack 275-233.
Connect the coil between + 12V and the
ccsectcr of01. Connect the relay contacts
to your rig's PIT circuit. To protect Ql
from voltage spikes from therelay coil. put
a 1N40Ql diode(RS 276-1101) across the
coil. Cathode of the diode goes to the
- raveee.

JoeMoell, P£. , KOOV
P.O. Box 2508
Fullerton CA 92633

Suppose your clubwants to try foxhunt·
ing. but only one member has any direc­
tion finding equipment. Howdoyou puton
an event to demonstrate ROF and make it
possible for anyone with a mobile rig to
participate? Theanswer: A hiddenreceiv­
er hunt,

As RObin Rumbolt WA4TEMdescribed
it in 73 Amateur Radio Today(July 1990,
page 12), the lox in ahidden receiver hunt
is theonly onewho has an RDF set Heor
she listens to transmissions from the

Hams in Phoenix know how to promote hunters arld gives them bearings relative
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RDF Potpourri
More and more ham clubs are discover.

ing the fun 01 hidden transmitter hunts,

often called "toxncnts'' or -r.nuors." To
gel your group started, all you need is
someone to hide the transmitter . and
some sort of audio/control unit for the
transmit1er. Last month's " Homing In"
column featured construction plans for
TBOX, an easy-to-build lonellD generator
and onlolfcycler lor hidden r's.

As I indicated tast time. TBOX inventor
Ron Seese N6MBR hasa PC board even­
able. The board layout includes some op­
tional " bells and whistles" that were not
part of last month 's simple6-IC project

By adding a Dallas Semiconductor
DS1216C SmartWatch RAM socket anda
few other parts 10 the board, you can pro­
gram iBOX to start transmitting at any
selected day arld time, That's perfect for
advanced hunts .....ith multiple transmit­
ters.

If you are not goirlgto stay close to your
hidden T, you need a .....ay to turn it oft
remotely, to satisfy FCC 97.109. Ron's
boardhasprovisions for an551·202 OTMF
decoder IC to control it via a link receiver
above 222 MHz (FCC 97.201(b)). A 144/
222 or 144/440 MHz dual-band rig is per­
fect for a remotely-<:ontrolled 2 meter fox
.....ith TBOX,

TBOX's user-frierldly firm.....are is easy
touse(Photo AI. Ron continues to develop
new versionsto incorporate these optional
features. To lind out .....hat's available,
send an SASE to him at 6136 l andino
Drive, Westlake Vil lage CA91362.



lGohm
2.2k
4.7k

Parts List.

".
180k(or 220k)
470k
1 megohm
10k pol. (RS~ 271 ·282)

'1 i ' 100 0

I[S][S][S][][2][][2L
,

Modd TDD ·H decodes and dosplays all 16 llTMf digit><
Digits aTe displayed on eight LED's. 32 c ha r acte r
buffer ca n he scroll<'d. It will accept almost any audio
sou n;.,. ASCII "e ri .. 1nu tput can be connect.ed to your
computer, IBM compatib le 8<'ftwa..., included ror
automat<'d 10l':ging and alerting or u""c specified
numl:>e"" IDEAL FOR UNATIE.."IDED U)(;GISG
OF YOUR Auro-PATCH TRAFFIC!
TDD·8 llTMP lJECODERlDISPLAY/ASCIl $99
CAB·) AUDIO & SERIAL CABLf:S $20
PS-12 ilOVAC TO 12VUC POW~;RPACK $10

add $.5 SIll ' VlSAlMC ACCE PTED
MoTron I'lectrnoics TEL: ' ·1lOO·338·90.stl
3 10 Garfield St.H /5(3 )4>87·211H
I'ugene, OR 97402 FAX: (503)4>87·2492

(Touth·Tone ;' . ".~.rn.,k or AT&T)

TOUCH·TONE DECODEWDISPLAY
& ASCII CONVERTER BOARD

CIRCU 167 Ott READER SERVICE CARD

CIRCU 248 ON READER SERVICE CARD

RACK AND CHASSIS BOXES

, ~, .
1Au7 ' .1'11 7 '''"0
''''''0 ,,.. ," .,'"
2A"" • .,., • " .,.,

2f\U7 • '" 7 'UO_'0 .,., '0 ".10
""'" ""00
""-'" , """"
"""0 '0 " .'0

0.1 jlF

10jlF/16V lantalum
10 UF non-polarized (RS_ 2n.996)
10 UFI35V tanlalum
4,1>IF tantalum
22f/F116V lantalum
O.22UF

Semiconductors
U2 1501016 (or IS010200r IS01012)
ur TLC5551imer(RSl276--1718)
U3 7805 regulalor
01 2N3906 PNP(or 2N4403or 2N2907}
02 2N3904 NPN
01,02 l N914diode(optiooal)
03 l N4oo1 (or similar) diode
Resistors

R"
R9
R4,A12
Al.A2,A5.A6,
Al0,Al1 ,A14

R'
R6
R'
Rt l .R12
Capacitors
Cl ,C3.C4,C6.C7
C2,Cl1.CI2
C10
C"
CS
Ce,C13
C9
Miscellaneous
M'ke rtectrer Mk:rophone (PC·mount) (ASi' 270-090)
51,S2 Momentary..contacl peen-button (ASN 275-1 571)
S3 DPDTloggleswitch (ASN 275.fi26)
S4.S5 SPST toggle switch(AS~ 275-624)

PC board (soo below) : Speaker-2' speaker:
eox-Radkl Shack project box:ballery; battery clip orholdel

An etcnec anddrilledprintedcircuit board is aveaabeior $4.60 +
$1.50per order from FAA Circuits, 18N640 Field Court, Dundee IL
60118,

TheISO 1016 audio storage IC is available for $55 + $3 shipping
direclly 'rom ISO. 2841 Junction Ave" Suite 204" San Jose CA
95134 Formore information, call (408) 428-1400 or (800) 825-4473.

Acomplele kit 0' parts including the PC board eootne ISO 1016 is
available for $99 110m ELKTAONICS. 12536 TAn, Findlay OH
45840. Tel, (419)422.s206.

You may contact Bill Brown clo 73 Ama­
teur Radio Today,

Voice ID Continued/rom page 12
your signal is distorted , you'll have to
adjust Rl lto reduce the audio signal to
the prope r level. This is typically about
20 millivolts or so.

Repeater/Beacon/Foxh unt Voice ID

You can use the voice ID for a repeater
identifier. Just hook a logic signal from a
repeater controller or a timer ci rcuit in
place of switches $ 1 and $2. Whenever
the incoming logic signal goes low, one
of the messages will be played.

This would also make an excellent hid­
den tra nsmitter identifier for foxhunting.
Just record a tanta lizing message like,
"Catch me if you can!" and watc h the
fun and frustration as your friends try to
locate the transmitter. You could even
program in two messages and have them
alternate, If you short OUi either swi tch
51 or 52, the voice ID ci rcu it will play
back in a continuous loop through the
whole 16 seconds (if you close 5 1), or
e ight seconds (if you short out 52).

If you add the dimension of voice to a
beaco n transmitter, you can take advan­
tage of the digital control power of the
15D1016 chip and seque nce through
multiple messages, I plan to use one in
upcoming helium balloon experiments
where I send up 2m FM transmitters to
100,000 feel. With a few addit ions to the
basic voice ID circuit, the sky is defi nite­
ly the limit! IiII

BATTERIES
You've bought our replacement batteries before . ..

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

MADE IN
THE U.S.A.
SEND FOR

FREE CATALOG
AND PRICE LIST

CUSTOM MADE BATTERY
PACKS & INSERTS

Made to your specif icat ions
tntroductory Offer!

KENWOOD INSERTS
PB-25 PB-21
PB·26 PB-24

ICOM INSERTS
BP-3 Bp·7
Bp·5 BP-8

Prices and speciricalklns subject 10 cha"lle withoutnotice,

.,?,I SOURCE FOR ALL YOUR COMMUNICATION:J BATTERY REPLACEMENT NEEDS.

W&WASSOCIATES
29·11 Parsons Boulevard, Flushing, N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS AVAILABLE, PLEASE INQUIRE,

In U.S.&Canada Call Toll Free (800) 221-0732'IN NYS(718) 961·2103' Telex:51060 16795' FAX:(718) 461-1978

CM2, BP2
CMS, BPS

ICOM
7.2v @500MAH

10.8v @500MAH

SUPER
7S 13 .2v@ 1200 MAH
8S 9 .6v @ 1200 MAH

(base charge only-1" longer)
ICOM CHARGERS AVAILABLE

Discover now accepted
NYS residents add
8V.%sales la ~.

Add $2.95 fo r po stage
and handl ing.

CIRCLE 191 ON READER SERVICE C.-.RD



circuit provides improved HF re­
ceive operation .

The price for a blank board.
/l'190-PCB, is $12,95; a complete
kit. /l'190-KIT, is $59.95; an assem­
bled and tested board, 1/190-ASY,
is $S9.95. U.S. Shipping is $5.
California residents add 7.750/0
sales tax, Contact A & A Engineer­
ing, 2521 W. LaPalma #K, Ana­
heim CA 92801; (714) 952-2114,
FAX: (714) 952-3280, Or ci rcle
Reader Service No. 205.

cumstances. These DC power
supplies offer crowbar protection,
excellent IC voltage regulation,
automatic overcurrent protection
and full-li ne isolation, providing
clean, stable DC power for your
equipment.

The Pa-sertes DC power sup­
plies are available in 3 to 60 amp
sizes, with suggested retail prices
starting at $32. For more informa­
tion, contact Tripp Lite, 500 N. Or­
leans, Chicago IL 60610-4188;
(312) 329-1777, FAX: (312) 644­
6505. Or circle Reader Service
No. 203.

ing , regenerated tone or pulse
dial out , programmable toll re­
strict, programmable connecl/dis­
connect and secret toll override
cod es , programmable activity/
timeout timers, non-volatile mem­
ory, and lightning protection.

The suggested retail price for
Model CS-SOO is $349, Contact
Connect Systems Inc., 2064 East­
man Ave., Suite 113, Ventura CA
93003; (805) 642-7184, FAX:
(805) 642-7271 .. Or circle Reader
Service No. 202.

code groups of random or U.S.
callsiqns for code receive prac­
tice. The on-screen translat ion
and display of paddle input can
also be used to practice sending
with a paddle .

The PC Super Keyer is priced at
$24.95 for sollware and complete
documentation, $39.95 with an in­
terface parts kit, and $49.95 with
the assembled and tested inter­
face, plus $3 S & H. It is available
on 5.25" and 3.5 H disks. Contact
CW Enthusiasts, 1346 EriCKson,
Suite R. Columbus OH 43227­
2061. Or circ le Reader Service
No. 206.

CW ENTHUSIASTS

CW Enthusiasts has released
PC Super Keyer 2.1 . This soft­
ware for IBM compatibles pro­
vides all of the features of expen­
sive memory and keypad keyers
in an economical and easy-to-use
package. It features paddle or
keyboard input , disk storage
space for eight unlimited-length
messages, transmission of any
text file, beacon operation, mes­
sage within message, on-screen
display of paddle input and local/
UTC clocks. In addition to func­
tioning as a keyer, PC Super
Keyer will send random five-letter

A & A ENGINEERING

BayCom from A & A Engineer­
ing is a software-based packet
system for PC/clones that does
not require an expensive TNC.
The modem plugs directly into a
standard 9-pin serial port, or a 25­
pin port with an optional cab le
adapter. A as-second watchdog
timer and reed relay PTT are stan­
dard. A small wall-power supply
and a software disk are included
with each kit or assembly.

No alignment is required for ei­
ther HF orVHF operation. A single
three-position mode switch allows
HF , VHF no rma l or VHF with
equalizer operation. The modem

Connect Systems is now offer­
ing a new low cost full duplex in­
terconnect, the Model CS-SOO,
which can be user-programmed to
operate either full or half duplex.
The Model CS-SOO features a
built-in repeater maker, a nine­
number memory speed dialer, last
number redial, a built-in user pro­
gram ming keyboard and digital
display readout , user-program­
mable Morse 10, hookllash ,
ringout (sounds like a phone ring­
ing), line-in-use detecl/call wait-

CONNECT SYSTEMS

TRIPP LITE

The new Tripp lite PR-Series
DC power supplies are housed in
a compact , da rk metal cab inet
that blends in with modern com­
munications and amateur radio
equipment, giving an integrated,
professional appearance to any
radio or electronics installation.
The PR-Series gives exceptional
performance for base or mobile
radios, test equipment and other
electronic gear. Its conti nuous­
duty performance stands up to
extended periods of operation for
reliable operation under all cir-

--­~-=-._­..._-­-----
justable beam width indication is a
special feature which allows you
to match it to your beam's radia­
l ion pattern ,

The indicator is available in a
glass-covered black or silver
frame. It' s priced at $179.95, plus
$S S & H. Contact Vector Control
Systems, 1655 North Mountain
Ave., Suite 104-45, Upland CA
91786; (714) 985-6250. Or circle
Reader Service No. 204.

silver etch/silver frame/white silk
screen hands and numbers; or
green board/si lver etch/silver
frame/white silk screen hands and
numbers. The price is $49 .95,
plus $5 S & H. Contact Winter De­
sign, 267Court Ad., Winthrop MA
02152; (617) 846-5745. Or circle
Reader Service no. 207.

Compifed by Hope Currier

---_..

•

Winter Design is offering a
unique gift lor the ottice or home
for engineers, technicians, hams
or computer fans: a clock made
from an actual etched printed cir­
cuit board. This battery-operated
clock is 17" x 17", and comes in
twocolorcombinations:blue board/

WINTER DESIGN

VECTOR CONTROL SYSTEMS

Vector Control Systems has re­
leased a new 16" x 16" x 1" elec­
t ronic beam indicator. Using a
four-color custom-plotted great
circ le map (centered on your
QTH), the indicator shows your
antenna's direction and coverage
with a 5 degree resolution. A sim­
ple connection to any standard ro­
tator control unit makes the beam
indicator operat ional. The ad-

tCOM

lcom has introduced the IC-2SRA 144 MHz and
IC-4SRA 440 MHz hand-held transceivers, with a
wideband receiver installed directly into the unit.
These compact HTs (13.6 ounces; 2.1M x 5.3" x
1.4"j will receive everything from 25 to 905 MHz. If
you connect an external 13.5 'loll power supply,
these nandhelds will provide a lull 5 watts of output
power. Independent squelch and volume controls
allow you 10 change sailings in each band sepa­
rately. Icom's frequency monitoring system lets
you monitor memory channels, the complete fre­
quency band, specific parts of the band and priori ty
channels . There is a built-in pager and code
squelch unit. The IC-2SRA and 4SRA also have 96
memory channels, a 24-hour clock, four DTMF
memory channels, and a variety of tuning steps.

The suggested retail price for each model is $599. For more informa­
tion , contact tcom America, Inc., 2380 116th Ave. N.E., Bellevue WA
98004; (206)454-8155, FAX: (206) 454-1509. Or circle Reader Service
Number 201 .
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• Advanced Technology
• Enduring ValuePacComm

The PacComm PSK-1T

CIRCLE 257 ON READER SEItVICE CARD

• MicroSat P acket Communication is now eas ier than eyer using
the P acC o m m PSK-l with built in T INY-2 TNC!

• Only tWOcables to con nect - computer and radio
- Revised radio interface simplifies cable assembly
- Premade radio cable optionally available

• Modes of Operation:
- 1200 bps Mancheste r AFSK/PSK for satellite access
- 400 bps telemetry from Oscar 10 and 13
- 1200 bps PSK for terres trial usc (10 meter OX. e ec.j
- 1200 b ps AFSK for conventional pac ke t

• Feature s;
- Automatic Gain Control and Dop pler S hift Correction
- All modes selected by push bunons or computer comma nds
- Open Squelch DCD featu re on conventional AFSK
- PacComm's popular personal M essage System incl uded

• Easi ly connects to PacComm EM- NB% 9600bps mode m for Uo-14
• Existing PSK- l moderns can be traded in towards the PSK-IT
• 30 day return privelege, one year factory warranty
• Ask your Dea le r or contact PacComm for our latest catalog featuring the

PSK-l . PSK-IT. and many new 9600 bps (and up) products.

PacCo11/11/ Packet Radio Systems. Inc.•
3652 W. Cypress St. Tampa. FL 33607-4916

(8 13) 874-2980 Orders' (800) 223-35 11 Fa" (8 13 ) 872·8696

$149 Includes Interlace /Sol1wafe & DELTA RESEARCH
c:::::::J Check, Me.VISA or MASTER
~ Accepted + $4 lor S&H PO 80_13677 · wauwatosa. Wl53213
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AMATEUR RADIO EQUIPMENT
CALL e -m, 800-942-8873

For Your Best Price
Authorized dealer for Icorn, Kenwood, Yaesu,
ASTRON. Belden. Bencher, AEA, Cushcraft, MFJ, RF
Concepts. Hustler, Kantronics, Wilson, Diamond,
Ham-If), Larsen, Wm. M. Nye, B&W. ARRL, Ameritron,

Epson, Farr Corner, DTK

1057 East 2100 South. Salt Lake City, UT 84106
801-467-8873

NEW!
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Comp41nle, MenlionedIn this Column

Marc/. Leavey, M.D. WA3-\JR
6JennyLane
Ba/timoreMD 21208

Holiday Gifts
The holidays they are a'coming!

Next month begins with Chanukah,
then Christmas and Kwansa. wnet­
ever your orientat ion , it seems ap­
propriate to look into gift g iving this
month . Let me take this opportu nity
to highlight ite ms of interest to digi­
talty.inclined amateu rs.

No dou bt about it, gift giving can
gel expensive. With amateur radio,
it can get vety expensive! But not
all of us are independently wealthy,
and often the pleasure inherent in
a g ift has nothing to do with its cost.
To that end , I shalt try to break down
my suggestions into categories, by
cost. To use this column ertectively.
either crete or highlight items of in­
terest to you , or place a sticky note
with an arrow on the page, leaving
the magazine open on the kitchen
table . A flash ing red light or rotat ing
beacon migh t be a bit too much,
though .

Very Low Cost or Essentially Free

A piece of newspnnt in a frame
graces one wall of my shack. Cray­
oned thereon is my toddler' s impres­
scootdaddy on the radio . Cost? Nil.
Meaning? Unmeasurable!

Is someone in the family handy
with needle and thread? How about
a dust cover for the equipment, as
opposed to the commerc ial plastic
jobs? A cushion lor the operating
Chair might be nice as well.

You get tne idea? Ha nd crafts
01 any sort can be appl ied to the
ham/computer shack in an end­
less variety of forms. From a ceramic
holder for this or that, to a custom­
made hat (bought cheaply at the
variety store and hand-<lecorated),
it doesn 't have to cost a lot to be
meaningful.

Under Ten Bucks

For the RnYerwho is using a me­
chanicatteleprmte r, a trip to the of­
fice supply store will turn up many
useful items, wh ich are quite afford­
able on a harmonic ' s budget. Stan­
dard Underwood typewriter ribbons
fit Model 15119 teleprinters , Various
types of cleaning pully and paper
products are also available to keep
the print sharp and readable. A tube
of Lithium grease from the hardware
store can also he lp with machine
main tenance.

Other items useful in the ham
shack include a supply of solder, test
c lips, connectors, or othe r small

Amateur Radio Teletype
items of use to home-brewers. Is
there a local amateur supply store in
your area? See if they will provide a
gift cert ificate, to allow the ham to
select his or her own goodies.

Computer-oriented hams seem to
always be able to use floppy disks
(be sure to get the right size) and
paper for the printer. There are a va­
riety of novelty ite ms. ranging from
speci al pe ns with wh ich to labe l
d isks, to boxes to put those d isks in,
all quite nominal in price.

Software is always in fashiOn, as
well. For the best value for the dollar,
it is hard to beat the col lectiOn of­
fered by this col umn. PC compatible
users can obtain the retest TRTY
(teletype) program, on d isk , for a
self-addressed stamped disk mailer
and $2 .00, I have been known to fill
space on high density (1,2 and 1.44
Mb) disks with extra programs, as
well . Send requests to the above ad­
dress.

Commercial sources include Aero
Data Systems, a 73 advertiser who
offers a wide variety of programs
for PC clones, Amiga, and C·64
systems. Priced at $4.50 per disk,
this is a good way to obtain some
fine publ ic domain and shareware
offerings .

Reasonably Priced

I know , what's " reasonable"? My
intent here is to look at stuff which is
under a hundred dollars, and which
represents good value for the dollar.
So, while price is not the only objec­
tive , I will use it as a yardstick .

How about a good book? Our dear
old Uncle Wayne has a Bookshelf

Advanced Electronic AppIicatlQns. Inc.
(AEAI

P O. Bo. C2160f2006196th St. S.W.
l ynnwood WA 96036
(206)n5-7373

AeroData Systems
P,O.Box9325
li~on ia MI48151
(313) 471-1787

Buckmast9f Publishing
At 3.80.56
Mineral VA 231t 7
(703)894-sm

InterRe. Systems Design Corporation
PO.Bo. 6418
Laguna Niguel CA 92607-4)418
(7t4)496-6639

just loaded with sources you will
want. Here's a part ial list.

. 07R25, The RTTYListener: Up-to­
date, hard-tO-find information on ad­
vanced RnY and FAX monitonng
techniques and frequencies. $19.95
. 03S208, Radio teletype Press
Broadcasts : Press service sched­
ules in English , French, German,
Spanish and Portuguese. $12 .95
· 03R01, World Press services Fre·
quencies (RTTY) : 5th edition manu­
al with aU information, plus coverage
of 65 World Press services broad­
casting in English . $8,95
. Q3R02, RTTY Today : Covers all
facets of RTTY, fully illustrated .
sa SO
. 01P22, The Packet Radio Hand·
book: The definitive guide to a ma­
leur pac ket cceretco. $14 .50

Users of the AEA line 01 motu­
mode controllers often express a de­
sire for more powerful controller soft­
ware. PktGOLD is advertised as one
such program, It should greatly ex­
pand the capabilities of Ihe PK·232
and PK-a8 controllers. The program
is available for $59 .95 plus $5 ship­
ping and handling from lnterffex
Systems Design Corporation.

Do you have a CD-ROM drive on
your computer? Buckmaster Pub­
lish ing has the HamCall CD-ROM,
which has listings on 500,000 ama­
teurs, plus " 1000's of publ ic domain
amateur radIO programs and data ."
The disk Itsell is only $50, cheaper
than a stack of Cal/book st ccorect
Buckmaster for lull details.

More Than A C Note

Now, there will be situations and
Circumstances where someone
might be willing to spend some real
money on you , Other than the obvi­
ous items, a new computer. printe r,
or rad io gear, let's take a look at

IdFJ EnlerprtSeS, Inc.
80. 494
Mlssisslppl State idS 39762
(601)323-6551

SOft....areSyslems Consulting
615 S, EICamino Real
San Clemente CA 92672
(7t4}498-5784

Startek Internalionallnc.
398 NE38th Street
Ft. Lauder<lale FL33334
(305) 561- 2211

Uncle Wayne 's BooksheII
73Amateur RadIO Today
PO. Box 3080
Peterborough NH 03458
(603)924-4196
(800)~58

(603} 924-8613 FAX

some spec ific material of particular
use 10 the RnYer.

In most Rny shacks, there is
never enoogh test equipment. Fre­
quency counters seem invaluable
for a mode so locked into certain fre­
quencies. Sta rtek InternatiOnal has
a 1500 MHz hand-held counter with
accessories for $128, which should
lind a place on any amateur's bench,

We've covered WEFAX here be­
lore, so take a look at Software Sys­
tems Consult ing 's PC GOESIWE­
FAX 3 .0 , for $2 50 . This is a
professional FAX reception system
lor PC clones, Including an AM/FM
demodulator, software. and tutorial ,
this looks like one capable system .
For a bit less money, their PC HF
FaCSImile 5 .0 is an HF FAX system.
also including an FSK demodulator.
This one is ava ilable for $99 . They
tetl me that if you get PC HF FAX.
you can add PC SWL for another
$20. Th is is a demodulator, solt­
ware , and manuals 10 get you onto
listening to Morse, RnY, and other
modes on the HF spectrum. Overall ,
these sound like very interesting
packages,

MFJ is now offering the ir MFJ·
1278 , a mul limode controller that
fe atures packet . AMTOR , Rny,
ASCII, CW, FAX, SSTV, and more,
with color SSTV supported with ap­
propriate software. At $279.95 for
the base unit, this one will be hard 10

beat! I wouldn·t mind ge"ing one of
these, myself!

AEA has updated the venerable
PK·232MBX with ne w software .
reportedly mak ing it a strong con­
tender on the air. Their new DSP­
2232 looks very good on pape r,
and I look forward to review ing it
as soon as in formation becomes
available.

So. Wllat 'c:ha Gonna Do?

I hope I have been able to plant a
seed or two that might germinate in­
to something wonderful this holiday
season. As we gather together to 0b­
serve our various customs. let us (e­
flect upon the wonder of amateur ra­
dio. This hobby of ours is uniQue in
th at it b reaks down bou ndaries,
bridges languages, and anows cul­
tures to co mm unicate . Through
communication comes understand­
ing. Through understanding comes
Irie ndsh ip . Throu gh fr iend sh ip
comes peace. May this be a season
of peace and understanding for all of
us, our families, friends, neighbors,
and governments.

I look forward to hearing from you
by mail, or by e-mail oncceccserve
(ppn 75036.2501) or Delphi (user­
name MARCWA3AJR). As I write
this, I am looking at another on-lir'IEI
service as well . Perhaps I'll write
more on that one down the road,
along with cuter goodies here on
RTTY Loop .HI

•
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SWISSLOG
NUMBER ONE IN EUROPE
FOR A GOOD REASON. IT IS
THE BEST YOU CAN GET
ANYWHERE.

"It is Impossible to describe the
capabillties of SWISSlOG in the space
allocated here. I can say with absolutely
no reservations that it is the be.t k>gging
program thai I have ever aM", ami am
now using SWISSlOG myselr.
Dick Goo<tman, WA3USG
(73 Magazine. June 1991)

-I have 9500 aso's logged. I e ure don't
know what I would do Without SWISSLOG.
The OSL'. are coming in atack. from the
bureau, even though I have a QSL
Manager. SWISSLOG Is worth It lust tor
thatJ..let alone all the nice record eeping
tor uXCC and WPX et c".
Paul Wyse, SZ4FO Kenya

SWISSLOG DOES IT ALL. Log. Sort
Print OSL'. & labels. Award tra cking , MUF
map with grayUne. Go resident tor pack et.
Conversion from Kl EA, OXLOG etc. Too
m uch to describe. IBM, 512K, HD reqd.

MONEY BACK GUARANTEE
TO ORDER: SEND $78 ($75 +S3 shipping).
1_ d.... "OZ', Call .nd pnon. • .
H.Y. S~. includoo 7.5'1l. Tn

Frank Greenhalgh, K02lL
10 Robbins Ave. Amityville
New York, 11701
(516) 598·0011

ctRCLE 133 ON RUDER SERVICE CARD

CIl'lCl.E 150 ON READ£R SERVICE CARD

A W ide Selection of
ARRL BOOKS
are available from

Uncle Wayne's Bookshelf.
See pages 94-95 of this issue

and order the best of ARRL today!

r----------,
I Budget QSLs I

: $39/1000 :
I plus $3.75 Shipping in U.S. I

I * RAISED PRINTED * I
I BEAUTIFUL, GLOSSY INK I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I P.O. Sox 13200, Dept. 73 I
I Alexandria, LA 71315-3200 I
I (318) 443-7261 or FAX yourorderto: I

(318) 445-9940L -'

CIRCLE 44 ON READER SERI/ICE CAIID

tOO-YOUR BATTERY STORE

279Douglas Ave.
Altamonte Springs. FL32717

YOUR BATTERY STORE

CIRCl.E 6 2 OH READER SERI/ ICE CARD
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Super Packs For
ICOM 2SAT, 4SAT, ANO 24AT

BP83 7.2V 600mah $33.50
BP83-S 7.2v 750mah $38.00
BP84 7.2v l000mah $50.00
BP84-S 7.2v 1400mah $60.00
BP85-S 12.Ov 800mah $60.00

YAESU com lete acks
FNB-10 7.2v 600mah $34.00
FNB-ll 12.Ov 600mah $52.00
FNB·12 12.Ov SOOmah $45.00
FNB·12S 12 .Ov 600mah $48.00
FNB-14 7 .2v l 000mah $48.00
FNB-14S 7.2v 1000mah $59.00
FNB·17 7.2v 600mah $35.00

'FNB-2 to.av SOOmah

8.4v 270mah 533.00 $19.00
10 .8v SOOmah $42.00
13.2v SOOmah $60.00

8.4v SOOmah $60.00
13.2v 1200mah $59 .00
9.6v 1200mah $59.00

Shipping &Handling $3.00
Florida residents must add 7% sales tax

BP-3
BP-5
BP·7
BP-8
BP-7S
BP-8S

$19.95
$21 .00
$1995
$1995
moo
$15.00
$2000
$ 15,00

270mah
6OOmoh
270mah

"""""6OOmo'
600~'

600~'
600mah

FNB--313A 10.8y soo-e 528.00
FNB-4/4A '''' 50Qmah $27.50
FNB-10 '''' 600mah $15.00
FNB-11 '''' 600mah $30,00
FNB--12 '''' SOOmah $3000
FNB--17 ,.'" 600~' $ 18.00

6 p ·2 '''' 500m" $14.00
6p·3 8 4y 270mllh $15.00
6P-5 108y 500mllll $21.00
Bp·7 132v 500mllll $23.00BP, 84y B''''..", $21 .00
BP-22 8 ,4v ,-, $22,00... • •

ee-" ' ''' """""" $ 12 ,00

1P8-21 H '''' 6OOmoh $ 15.00
PB24 Tabs ,.. """"" $15.00
ee-esee ... """"" $18,00

ICOM SATTERY INSERTS

MORE SATTERY INSERTS
TempoS1 Early
Tempo S21..-5 La1.
Standard Bp·l
Ten-Tee BP1
San- Tee '142'1« Tabs
A.l:den 300 T8bS
Bearcat
Regency MT1000 Tabs

YAESU SATTERY INSERTS

ICOM Replaceable AA cauerv holder
BP-BH $20.00
BP-BH with 8 NiCad cells $26.00
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Photo B. The '0 GHz hlter assembly.
Note the 5-poIe f,lter elements. The last
element is connected to COOJl w,th an
SMA output connector. When the fitter­
is assembled, the five elements are
neJlt to and under the lock nuts of the
five screws on top of the Iilterbody. The
filter elements are inside the filter
body. Screws and lock nuts are undar
the blue factory label. and the four
mounfing holes are on the filter 's

--

near the exact microwave frequency
desired. Slight adjustment of the low
Irequency osci llator circu it witl obtain
the clesirad resolts This, 01course, de­
pends on lhecryslal being set to exact­
Iv the proper Irequency. For example,
in my brick Iwanted a final frequency 01
10,223 GHz (10223 MHz). This re­
quired a crystal of 100.22f)4902 MHz,
the 1021h harmonic of which is exactly
10.223 GHz, Close enough lor govern­
mem work.

Now, with phase-lock and proper Ire­
Quency output, you can do a final ad­
justment on the filter for peak output,
then lock the adjustments down. I usu­
allyoblain + 710 + 10 dBm power out­
put , plenty 01power tor a mixer at 10
GHz. Final adjustments take time , as
you mighl have to jiggle both the fi lter

~R '''O''IU OIJTSOOf- EDGE
OF ....... ORI . ER TO WOOO " "'''u''
1_0"

Figure You can modify a nut driver to construct a tool
for bricll filler alignment.

Photo A. TM Frequency West 6 GHz
PLL bric/l . Ws mecha.nicaNy slmilar to
the 10 GHz bnck , Remove the tNUfJ
label on top to access the fil ter adjus(
~~.

oscillator, leinstall the multiplier by re­
versing these ceectcns. Then place
the coupling probe back into the cavity
poll and hold it in place with a mount­
ing screw, clamp, or several rubber
bands.

When the unit is in this position you
have access to the realll.lning screws,
(NOt6: Some units have an access
plate on the back portion 01the module
wh ich you must remove to give clear·
ance to the inside Allen filter screws).
The screws on top are IoctI screws (Al­
Ien head 0.035 inch). and the Allen
screws on the inside Of the mult iplier
assembly, just under the lock screws,
are the fitter adjusllng screws.

Movement 01 the filler screws is not
rad icat , and filter al ignment will be te­
cilitated with less than one turn 01 the
set screw. Goslow, Unlock the locking
screws first, and only then, when you
are ready to observe power or output
on a spectrum analyzer, make filter ad­
justments . I have not worried about
passband results, just peak power out,
put at the frequency of interesl.

Once the proper fre- ,----------- -----,
quency is reached, you
can meert the crystal in­
to the circui t an d at­
tempi phase-lock. The
crystal is adjusted by
turning a sma ll variable
capacitor while wacn-
ing the " XTAL" lead on
the side 01 the brick for
DC voltage output. A
voltage of about 0.5
VDC indicates that the
crystal is oscillating. Ad-
just the cavi l y tuning
screw wh ile watching
the " 0" or phase-lock
terminal . Normalty, out-
of.jock is a steady nega-
tive 10-13 volts , This
vol tage will jump to a
value of between 2-13
volts. When irHock, this
voltage WIll toIlow small
adjustments 01the cavi-
ty tuning screw.

When phase-lock is
obtained, you should be

Modificat ion Details

Begin the modification by removing
the blue label on top olthe unit, pealing
it back slowly. This reveals four large
screws recessed on the comers 01the
unit . Unscrewing the panel allows you
to remove the multiplier assembly (re­
quired on some units). However, ,I your
Unit has a set of five Al len set screws
held in place with lock nuts, you do no(

need to remove the mulliplier to make
the adjustments. But if your unit has
only tile Al len screws. you wiNneed to
remove the mull iplier.

To unmount the multiplier, remove
the four 6132 bolts, lift the module up,
and swing it around 180 degrees After
you complete the modification of the

The Frequency West Bnck

The 10 GHz Frequency West brick I
converled was originally set for opera­
t ion between 10 .750 GHz-l1 .750
GHz.1 re-tuned it to 10223 MHz in the
10GHz amateur band.jn a 8GHz briCk
the filter is re-tuned to 5.815 GHz , as­
suming you are using a 145 MHz multi ,
mode radiO for the variable tF, This pro­
duces 10,368 GHz and 5.760 GHz,
which is the upper mix prococts using
a 2 meter transceiver lor our IF,

The Frequency West PLL brick hi9h
power oscillator is pre-set to the low
end of the filler passband, as evi·
denced by reduced output power. Ad<­
just the fil ter slightly to increase power,
repeating this procedure several t imes
until the filter Irequency is within the
target frequency of 10.223 GHz.

In difficult cases. with the filter mis­
tuned and no output signal , you have a
problem. Real black magic is now at
hand. Go slow and do not tune the filter
in larga steps. Remember which ele­
ment (last adjusted) caused trouble,
and return it to its prklr setting before
adjusting another element 01 the filter .
When out of wack, it 's quite hard 10 set
up without good test equ ipmenl

The brick witl give a swept output
when operat ing without a crystal. II is
being swept by an internal housekeep­
ing circurl used to obtain phase-lock

whenever power is turned off and on .
This sweep CIrcuit is disabled autoenat­
ically when the low frequency crystal is
hJnctioning.

same. The big difference is where the
filter is luned , and for very high Ife­
Ql.lency operation some cavity dimen­
aons are shorter. This makes modify­
ing a 12,5 GHz briCk a little harder than
an 11 .5 GHz brick.

Let's get into the modi fication de­
tails . I will modify a Freql.lency West
briCk, Though the principles of modifi­
cation are also applicable to the Cali­
fornia MICrowave bricks, they require
slight ly different construction meth­
ods, Two diffefent types 01 filters are
used, and I will COVl!f them both.

ABOVEANDBEYO;D

Microwave PLl Brick Filters

VHFand Above Operation

The basic filler covered last month
was the most inexpensive uner avail­
able-a lin can alld a variable cepaci­
IOf. This ITI<)fllh I'll ccntmue to cover
Iilters and their applicahons as they
pertain to microwave oscillator (brick)
l ilters, in particular lhe moclLlieation lor
opefaloon 00 the amateur band. This
modIfication requires r.luning the fi l­
ter about 1 GHz lower in frequency.

The modif icat ion 01 the phase­
locked oscillator's hiler can inll(l/ve a
tiUle bit 01 black magic . which I hope 10
unmask . II's easy 10 modify brick filters
il you have a spectrum analyzer handy,
but you can also adjust them \0 the
desired frequency with a power meter.
However, you can neve. be quite sure
thaI il is providing proper harmonic OUI­
put when completed.

Power .nd Cryste' Oscm,lors

Surplus brick oscillators were 0rigi­
nally constructed lor the commercial
common carrier frequency bands 5.9­
6,8 GHz and 10.7-12.7 GHz. These
trequency bricks are of prime interest
10 amaloors!of both the 6 and 10 GHz
bands. The bandwidlh of the original
filter varies from 300 10 500 101Hz at the
3 dB points. Whatever Irequency brick
you select, it must be electrically and
mechanically sound.

The brick oscillator has a high power
oscillator operating in the 1,2-2 GHz
range with scout 1/4 walt pow6r out­
put. This oscillator is compared to a
crystal in the 90 to 108 101Hz range and
is phase-klcked by a varaclor control
cirCUit to IodI the high power osc~lator

to a tlarmonic of the crystal oscillator.
ThiS harmonic: number is normally the
12th in a 6 GHz brick, and uses the
17th or 18th tlarmonic; in a 10 GHz
brick .

This power oscillator is adjustable
with a cavity tuning screw to obtain
phase-lock in reference to the crystal
oscillator. The output from the power
oscillator is then couciec to a step-re­
ccverv diode trecuencv multiplier. and
the selected harmonic is passed by the
output microwave filter. This is all part
of the multiplier assembly, which is the
top rectangular module under the blue
label, as shown in Photo A,

The filter's job on this assembly is to
enenuate all unwanted harmonics.
The output of the SRO multIplier is rich
in tlarmonics. The filtef can be hun­
dreds oj 101Hz wide and SlIII be ertee­
tive.ln a 10 GHz brick, it can reject the
16th and 18th harmonic and pass the
17th harmonic. Most bricks that you
l ind wil t cover a wide variat ion in Ire­
quency, but electrically they are the

CL Hough/on WB6/GP
San Diego Microwave Group
6345 Badger Lake Ave
San DIego CA 92119
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•TO ORDER CAll
1-800-328·2393

•TEat S1JPPOllT;
(209')651 -2171
- 00. • 73

.fAX NLMBER:
(209) 651 -51S7

•
!'Q ore feet n a 50MPH
wind, 3 models at 36',
51', and 67' helg1ts,

LM SERIES
W txoce m otorized
tower. Holdslarge
antenna bods. Models
at 37'. 54'. and 70'
he ights.

1M SERIES
Tubular c onstruction for
la rger antenna loadsa t
70'. 90', and 100'
heights. Free starding.
with motorized
opera ticrl.

I

~

HERE'S PROOF

That's right. II you install our antennas correctly,
you w ill NOT NEED A TUNER Nume rous
customers have COI1 !1 rmed this tact. The secret is
in our special ba lun, II matches the low­
impedance co ax cable to the high-impedance
wmco m-ty pe antenna . A ll our antennas are
available lor use with 500W PEP or 2KW PEP
power ,

AllBAND RADIO PRODUCTS
3378 - 70 10 Douglas Slreet

vctone. B.C. Canada vaz 3L3
Phone Hotline: 1-604·36 1·1224

Fax Hotline: 1·604·383·5454

If you want JUSl1 anterna to handle up to nine Hf
bands, !he GARANT WINDOM ANTENNA should
be your cncee. Our almost famous GARANT
WINDOM ANTENNAS come in 3 length: 67 ft. lor
up to 5~; 137 ft! lor up to 8 bands; 225 ft. lor
up to 9 bands Yes. one antenna WIth on'y ooe
coax leedllne can handle an 9 HE bands. te. 161}­
80-40-3G-20-1 7-15-t 2-1OM.

Read what our seeereo customers say All eners
are held on IIIe f red WBYEK on hjs GO·92KW "It
works great. NlOe bands, no e.lern,l tu rner ."
M oan KC1MTP on his Gp.6/SPOW: "It is so
simple. Just lum on the transrruttee and start
sendIng No tuner neeeee ' Wilham yOI MYon
hiS GP·fI:f«'W- ., have found It to penorm well. I
am pleased 10 have an aM-band antenna With no
traps and no tuning required • [)on NOIGE on
hiS GO·8iSOOW' ThiS is my only anlenna lor 10 10
80 meters Whal a great perlOfmi~ antenna. I am
very pleased ." Ch arl es W9J on his Gp ·
815QQW "The Garant ante nna performs very welt
on all bands. Grea t antenna. Gel great signal
reports"
Write, phone or lax today lor our complete date
report, price list and more quotes from satis fied
customers . We Ship worldwide and accept VISA &
MASTERCARD at no extra COSI

1 ANTENNA = 9 BANDS

Engineered fo r the
Hom. The Anest in
Crank-Up . Free­
Standing or Guyed
Towers from In-Ex. For
over 30 years. the
INDUSTRY standard·
backed up wi th
Defense and Aero­
space recroo jcc v.
MW SERIES
Self-supporting when
attached a t first
section-wlll hold
normal I n-Bond beam:
25', 33', SO', ond 65'
heights.

W SERIES
Ae<odynamc loYoer
designed to hold 9 4

H
~-.::-~~ ~~.

rl- EXTOWER CORPORATION
Visalia, Caillornia

suIVEIUANC E-C O UNTE RS UIVEIUANC E
EQ UIP MENT C ATAl O G ... $S 00

.;f.' •.T..... LOOtO ..... "GI '. 39.95 _
~'i, 1.000eJ T....." llMlffl ll IllT (....y ........bIy)

~ ...0 . 10. UT, _unela ,"Y ,na
~ 171 e, e91·3476·e_.__....._ .. ..""..~_._

• d .spl....s e .II phone n.....ber
when ..our pho rings $7995

• s t o res phone numbers . _
with d..t e ..nd time ot e.1I CO-O I__

00 You Know
Who ' s C a I I I n g

When Your Phone Rings?
THE CALL IDENTIFIER- has the Answ

- -

1e-229A . _.$396
Compact 2M Mobile

We Carry A Full Line Of Popular And
" Hard To Find " ICOM Products!

Talk With The Knowledgeable People At

QUEMENT
ELECTRONICS

Mobile Transceiver .. . . . .. . . • . . . . . . . . . . . $929
220 Mhz band unit ... .. . . . .. . . . .. . . •... . $309
440 Mhz band unit ..... . . . .. . . ... . . • . . .. 5328
Hi Power 2m band unit . ..• ,. , , $328
All mode 2m 70cm base .•...... , .. . . . .• $2699
Receiver unit ... . .•• ...• •..... •..... .. •• $389
Compact 2m17OCm mobile unit . • • • . . . . . . • $579
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Since 1933, we have been providing expertise
and quality products to generations of hams.

" you're in the Bay Area, stop by:

1000 SOUTH BASCOM AVE.,
SAN JOSE CA 95128

Call Us At (408) 998-5900

RIG
SAVER

Townsend Electronics

1-800-338-1665
P .o. Box 41 5

Pierceton . IN 46 562

olC901A
• UX·39A
• UX·49A
• UX·29H
·IC970H
• UX·R96
·IC·3220A

• Allows you 10
safely mount
your hand-held
or mobile radio
where you can
see the con trols .

• Vinyl coated adapter
plate p rotects your
radio.

• Slimline 524 .95.
Hea vy Duty 5 29,11 5
+ $3.00 S & H.

• Adaptable to nearly
any vehicle or
statio n use.

• Mounts on ANY
single Hat surface .

t ~IICOMI-

...........• _-------------_.
: FREE CATALOG! :
: Features Precision Tools, :
- Tool Kits, Test Equipment -• •
• •
• •
• •• •• •• •· " .• •
• 1 •• •
• •• •• •_ Je nsen's new catalog features hard -lo -lind _
- prec ision tOOlS, tool kits, 1001 ca ses, leSI _
- equipment and computer accessories used -• •_ by sophisticated hobbyists, scientists, eng;. _
_ neers. laboratories and government agen. _
_ cres. Call 0< write 10< your Iree copy today, _

: 1! JENSEN TOOls INC. :
• ~DePI. 158, 781 5 S. 46th 51. _
_ Phoenix, AZ 85044-5399 (6021968·6231 _
_._----_ .. __ .
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and lock screws. There is some dis­
placement of the adjustment screw
when the lock screw is tighten9d, and
both screws must be done together or
all is tor naught. Balance the lock
screw's action with the adjust screw;
it's a matter of feel, and you will see
what I mean when you try it.

Adjustment Tool

It' s difficult to adjust the screw and
locknut with anAllen wrench and apair
01 pliers. To overcome this problem, I
constructed a two-stage tool by modify,
ing a standard nut driver that fits the
lock nul. See the figure lor details, The
nut driver is modified by first drilling a
ho le about H8-inch in diameter
through the length of the plastic handle
so a solid brass rod can be inserted
through the nut driver, handle and all . I
used an xcente- P-4 nut driver (0.129­
inch hex head nut driver).

In turn, the brass rod isdriUedon one
end to accept the 0.035-inch Allen
wrench. Brass is soft; under-drill the
hole slightly, at about 0.032 inches. so
theAllen wrench will fit tightly,Thehole

will expand slightly to accommodate it.
On the other end, attach a small knob
to the shaft. Use the nut driver to un­
lock the lock nut,and the Allenscrewto
adjust the filter element. While holding
alignment steady. the lock nut isturned
tighter. You will have to do this several
times to obtain maximum output on
each filter element.

The procedure is the same for those
bricks with top locking screws and a
side filter. In this model, you may have
to use two Allen wrenches. On both
filter assemblies there is a small poten­
tiometer that should be left alone un­
less you havehigh output on 11 as well
as 10 GHz. This is the bias adjust for
the SAD multiplier code. It' s best ad­
just9d while walching the oscillator on
a spectrum analyzer for minimum high
harmonic output.

And that's it. If you removed the mul·
trpher assembly, reassemble it by rotat­
ing it 160 degrees and replacing the
lour screws that you originally re­
moved.Theprobe into the AFccecert­
ment is self-centering.

A small rubber boot can be made to

cover the crystal, forming an insula­
tor for the oven assembly. You can
construct one out 01 about an inch
and a half 01 monkey rubber tape,
which is available at most hardware
stores. When stretched slightly, the
tape will adhere to itself. I wrap it
around the crystal heater and fold
the excess on top of the crystal ,
making a utne box ettair to shield the
crystal from draft and maintain temper,
ature stability.

Brick Availability

These surplus brick oscillators are
being removed from commercial tele­
phoneservice. As more and moreolder
systems are being replaced withdigital
and fight guide facilities. surplus chan­
nels will acquire more and more of
these oscillators and other high quality
microwave components useful to the
amateur microwave technician.

I have picked up a small quantity ot
the 10 GHz phase-locked briCk oscilla­
tors, and will make them available lor
$50 postpaid in the U.S. II you want me
to re-tune the output filter to 10.223

GHz, I will be glad to do so for an addi·
uonar $15. 11 takes about a half hour to
completely tune one up.

By the way, the crystal used in these
OSCillators is available from Interna­
tional Crystal Co, and costs about $20.
Specify Frequency West part #585132
and the type of brick you have, such as
Frequency West 54XOL output fre­
quency 10.223 GHz.

Other articles in T3 have covered
these brick oscillators. Check out
June and July 1990 lor temperature
control and typical internal crystal
oscillators. Full details with block
diagrams covering a 5 GHz briCk were
in the September 1990 " Above &

Beyond" column. Forthe 10GHz brick
system. see this column in the Decem­
cer t ses tssue.

That's it for this month. I'm getting
ready lor the 10 GHz ARRL contest
and will update you on operations and
any unusual happenings. As always I
will answer questions concerning mi·
crowave and related topics. Pleaseen­
close an SASE for prompt reply.

73 Chuck WB61GPIII

Spend your advertising dollars wisely.
Call the 73 advertising staff at

1-800-225-5083. Your Bulletin Board
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Donat ions needed for an expe­
d ition: 6 meter SSB-CW rig, 100 W
S.S. Amp & Beam , 2 m SSB-CW
rig, 150 W output am p., 1 super­
long yagi. Purpose is to g ive out
new countries on 2 meter EME.
Please send packages (marked
"GIFT") to PS7KM, Karl Mesquita
Leile, Box 385, 59000, Natal, RN.
Thanks, from John WB81GY of
Cincinnati OH .

W an t ed : August 1984 aST
magazine or copy of the article
entitled " Some Basics of VHF De.
sign and l ayout. " Also, service
manual s fo r Uniden HR-2600 and
H e ath HW S - 2 HT . Gle nn
KB5A YO, RT. 1 Box 58D-B, Re­
serve LA 70084.

Wanted: SChematic and Manu­
al for the Motorola U43HHT l ow
Band Rig, Receiver and Transmit­
t e r. P lease m a il t o 9Y4 VU,
Franklin Brooker, 43 Seaview Dr.,
Battoo Lands, Mirabella, Trinidad.

cy HR2-A 2m FM radio for a new
ham in my radio club. Please send
reply to Steve Lempke WA 1MZL,
1538 N. Main St. , Fall River MA
027200r call (SOB) 675-9923 afte r
5:30 PM EDT. Thanks.

Varian G-10 Chart Recorder.
Need schematic and/or manual. r
intend to solid-state it. Will pay
co pyi n g a nd po stage. Br ian
WA5PPO, 6848 Eo 45 sr.. Tucson
AZ 8573D-22 14.I need a schematic for a Regen-

We are happy to provide Ham
Help listings free on a space a·vail­
able basis. To make our job easier
and to ensure that your listing is
correct, please type or print your
request clearly, double spaced,
on a full (8m - x 11 -) sheet of pa­
per. You may also upload a listing
as E-mail to Sysop to the 73 BBS
IHamhelp SIG. (2400 baud, 8 data
bits, no parity, 1 stop bit. (603)
525-4438). Use upper- and tower­
case letters where appropriate.
A lso, print numbers carefufly­
a 1, for example, can be misread
as the letters 1 or i, or even the
number 7. Please remember to
acknowledge responses to your
requests. Thank you for your co­
operation.

Can anyone help a DXer to get
some cld-tastuoned t ransm itter
and modern-day shortwave sets?
A Yaesu FRG-8800, any HW101
hcmebrew 2 1 MHz CW Irans­
miner. and a 2 1 MHz shortwave,
would do good for DXing. Thanks.
M ac Ar th u r Herma n Moor e
KA3LL Y, 5230 Heston S t .•
PhiladelphiaPA 19131.

Wa nted : Sc hematic and/o r
manual lor Eico Model 315 Signa l
Generator. W ill pay copy and
mailing costs. Larry Keith KF8BX,
4251 Meadowsweet Dr., Dayton
OH 45424. Telephone: (5 13)233­
1148.

! V'M, I

System

Graciii~;-

the Packe'Iwin'

623 Palace Streert,
Aurora, Illinois 6{)S06
Phone: (708) 897-9346
"'AX: (708) 844..{)l83

Email : inr~grocilis.com
In Australia Contact BLAM AC Services P/L, Cooma NSW,

Tel. 064-523 112

The PackeTwin IS a high performance, dual-Channel,
sync/esync PC interface card f or date radio systems, with
TCP/IP end A X.25 software Iexecuteble and driver sourcea
provided ,) Speeds of 1200 to 1 Mb/nc operation utilizing full
duplex OMA. RS-422, RS·232, and TTL The PackeTwin data
radio is a singla c hannel, half-duplex, crystal controlled unit
delivering 2 wena output available in the 430-450 Mhz and
4 50-470 Mhz frequency rengea.

Thol PeckeTwin dele rodio .y.tem, wilh integ.elad 9600 bp• •-.:Iio
modem IG3RuHiK9NGCOmpeloblel _ • 440 M.....-.:1'0 IMfe".,. nol includedl .
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W2NSDFind:

• Con ta ins over 500Joo US c alls.

• In stantl y re trie ve s to sc reen o r fi le .

• PC and M ac into sh ve rsions.

• Runs w ith o r w ithout a hard di sk.

o Edi ts and p rint s address labels.

• Ex ns data to ASCII fonnat.
* WHam Base for Windows users.
* H APop up T SR pops up wit h user

selectable hotkeys. Transfers name

and address to keyboard buffer.

da tabase software

• Danodi>l $S I",flmdabie .. ,lhortlc:t-)<JT-"-_

rrom CtlOOlpLl~, GO HAM:-.in CI,1nry 12)

Throwaway your
magnifying glass...

Wayne Green II
WGE Center
Peterborough NH 03458
Born: 1922
Class: Advanced
C Save ) C PnnD

1992

HamBase'"

Use as one- ....ay
crosslink or reptr.
Handie Talkies not

Included_

PORTA-LIN K
SINGLE - $29

PORTA·L1N K
DUAL - $65

PORTA·lINK' For All ICOM* Handhelds
The PORTA·L1NK can easily be plugged into
an leO M Handheld , Simple VOX design uses
only the speaker jack and microphone input.

• Use SINGLE as low
po wer hamfest or
emergency repeater.

• Use DUAL as two­
way crosslink or
one side as repealer.
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SPY ON THE EARTH
See on your computer screen what 6 or
more U.S., Russian and Japanese satel­
lites see. Make money many ways. Makes
a terrific science project. We manufactu re
and sell all the equipment you need . In
business since 1956.

For complete details dial our electronic
bulletin board anytime . 300-24QO baud.
Modem configuration: 8 bits, 1 stop, no
parity: (718)-740-3911. Voice 8AM-1PM:
(718}-468-2720.

Or send $10 for fantastic 5 disk program
set lor your IBM-PC.

Vanguard Labs
196-23 Jam.lc. Ave.• Ho llis NY 110123
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•
Fast, Reliable Service Since 1963

Small Orders Welcome
Free "Tech-Data" Flyer

Toroidal Cores, Shielding Beads,
Shielded Coil Forms, Ferrite Rods,

Pot Cores, Baluns, Etc.

AMI ~~ocio1iA

\\lIEN DOES o~'E EQUAL nVO?
\\lIES IT'SATADMSP.o! TRASSCEIVER

CO\l\lERCIAI. Ii A.\Lo\TElIRBMTISI~ 01\£ UNIT
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Macintosh KOOK disks 79.95
PC 1.44 Meg 3.5" d isks 79.95
PC 1.2 Meg 5.25" d isks 69.95
wltamuase (program only) 19.95
H lU'upup (program only) 19.95

UPS Shi pping included .
CA residents please add sales tax.

1992 Version will ship January 15.
Credit cards will be billed on ship date.
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Other Simple Systems

It's oot necessary to see how small
an antenna eystem can be and still
work for satellite activity. A lew hams
have pul their stalions in backpacks
and used shoulder-mounted beams to
make contacts via the high-orbil ham­
sets. OIhers have had simple, pi ef­
fective, stalions on boats, and several
have lried mobile satellite wort<. Field
Day is another opportunity for innova­
tive installations.

The idea is 10 use available equip­
ment 10 make contacts via satellite ,
and add system improvements lor
more serious efforts as time and m0n­

ey allow. An omnid irectional antenna
on 2 meters can be the beginning 01 a
home satellite system wilh me inclu­
sion Of almost any t o meter rig and
antenna. For that matter, the simple 2
meter home entenne coutd be immedi­
alely put to good use making contacts
with U5MIA-1 , the packel BBS on Mir
(145,55 MHz FM simplex). Similarly,
signals from DOVE-QSCAA-17 and
UoSAT-OSCAA·l1 can be monitored
WIth simple systems tuned 10 145.825
MHzFM.

Tile addilion of at least one beam
antenna with azimuth and elevation
conlrol marks the beginning of serious
satellite aC1ivity . Expensive' computer­
controlled rotators are not necessary.
Jack KASONP, aulhor of " The Field
Day Special-the ' Aay Gun' " in the

June 1990 issue 01 73, doesn 'l use eo­
lators al all, and has OXCC via 581el­
lite. Older TV rotators provides excel­
lent service if you need remote control
or who wish to pursue last·moving, Iow­
orbil birds .III

westem trip, mobile operation should
do very well on 10-0-21 . A single quar­
tee-wave whip tor 2 melOfS could be

used lor both 70cm uplink and 2 meter
downlink. A diplexer would be needed,
bUl they have become very common in
recent years due 10 the popularily of
dual 'band mobile operation through
FM repeaters. For those inlerested in
building Iheir own, the September
1989 issue at Ham Radio presenled a
very simple, easy-to-build diplexer in
the " Ham NoIebook" column.

The success at A-o-21 activity with
oothing morethan ground planeanten­
nas was inspiring. AMSAT-QSCAA,13
was oriented 10 provide excellent sig­
nals aller apogee (when the satellite is
CiOSer) rather than during. I had been
able to hear conversatiOns in the pass­
band with the ground plane and
preamp, so I tried the 70cm uplink. Sig­
nals were SO weak I could barely hear
my own CW, but it was there. Aher
several attempts at contacts, a very
patient W06EPV came back with an
answer to my call . Ten wans to a
ground plane is not much lor contact
via a seremte 15,000 miles away, but
it will work under optimum co ndi­
tiOns, and it the operalor on the other
end has a good syslem and an exce(.
lenl ear.

I

On a recent trip out west. I used a
Lakeview antenna for many successful
contacts via ASo10. My uplink power
was about 10 watts through 20 feet of
AG-8 coax . For the downlink , I
stretched a dipole made from hook-up
wire between two trees. The feedline
was a shorl run 01 AG-58 to a Uniden
HA-2510. Although a small MOSFET
preamplifIer was available, it was not
necessary tor most contacts. A t2 volt
power supply powered the radios, but a
battery would have done the job as
...1.

Operation via the Mode B linear
transponder on A-o-21 proved to be
just as easy as A on AS-l0. Tan watts
to the 440 MHz version of the Lakeview
ground plane proved sufficient for
quality contacts whenever the salellite
was above the horizon. A GaAsFET
preamplilier was employed for the 2
meter doWntink. 1\ wasn'l necessary,
but it helped during times when the
sateltite was low in the sky.

Although I didn't try it during the

Photo B. Typical Field Day satellile antenna system lor 2m and 7Ocm.

Photo A WA5ZIB and WASWOD with ponab18 statiOn in cenfral Te"as.

uplink by keying Ihe microphone push·
Io-talk switch, but many will exhibit ex­
cessive chirp with th is method. It's
worth a try. An alternative is a Used,

muhimode 2meter rig. One can usually
be found tor a lew hundred doItars at a
swapfest. Inexpensive older rigs 10

look for ind ude the Kenwood TS-700A,
the vaesu FT-480A and the ICOM IC­
251 . A simple quarter-wave ground
plane antenna for 2 meters can be pur·
chased 04' made from coat hangers and
a 50-239 connector. The Lakeview Co.
model GP-1G-2 by W04BUM is a very
nice ground plane that can be quickly
assembled lor easy portable opera­
tiOn. Another good choice would be the
MAX System ground plane antenna
from Cellular Security Group.

Amateur Radio Via Satellite

Andy MacAllister WASZIB
14 714 Knightsway Drive
Houston TX 77083

Simple earth Stations

Getting active via satellite can be
easy. To work AS-tO Mode A, an that is
required is a good t o meter receiver
wilh a dIpole and a 2 meter transrrntter
capable of CW or sse with an omni-di­
recnoeat antenna.

Some FM rigs are capable of CW

Satellite Oper.tion Tod.y

A decade ago, few would have be­
lieved the clay would come when there
wou ld be so many operational amateu r
rad io satelli tes thai one could be above
a stat ion's horizon almost cooun ucce­
ly. Today we have 13. II you count the
Russian space station M" , with its
145.55 MHz packet BBS . _ have 14,
With mull,ple transponders on most or
the scececren. satellite cha.s8fs ha....
mall'" opllOflS rang ing from HF to mi­
crowave activity.

Although some might consider the
HF transponders on R$ ·12 and RS·13
for relatively short-range contacts, oth­
ers have found them to be a medium
for worldwide commumcatc n. Using
the Mode K transponder on R5-12 (up.
link 21.211)-21.250 MHz. do.....nhnk
29.4 10-29.450 MHz), over·tl'l&-hOfizon
OX is possible when skip conditions
permit il. A complete frequency chart
l or R5-1 2113 is in the May 1991 " Ham­
ears.'

For lhe UHF and microwave entturst­
a st , th e Mode S tran spondar on
AMSAT-QSCAA·t3 (upl ink 435.603­
435.639 MHz, downlink 24oo.71t ­
2400.664 MHz) has pl"Ollided many~
portunitles to wo rk wil h 2 .4 G Hz
equipment and make worldwide con­
tects via satelhle.

Most seteune chasers prefer Mode A
(2 meters up and 10 meters down) via
AS-10tH or Mode B (7Qem up and 2
meters down) via A.(J.t 3 or A.(J.1 0,
While AS-tOilt is in a low-earth orbit
Iseveral hundred miles high), A.(J.t 3
and A.(J.1 0 are in highly-eillptical 04'­

bits, traveling out pasl 20,ooo miles at
apogee, the orbit's farthest poinl from
the earth. Even though lhe elliptical or­
bit satellites ha...e gain antennas and
high power transponders, ground
stations WIll need quality antennas and
expensive equ ipment for easy con­
tacts. The AS-t Oltt station is usually
less comple x , bUI t he sa lell i te's
coverage is also less. due 10 the lower
orbit.

Smote the Launch earlier this year 01

AS·14 , also known as AADIO-M t ,
A UDAK·2 or AMSAT-OSC AA- 21,
hams have had a Mode B transponder
in low-earth orbit requiring only omni
antennas like ground planes for con­
sistent contacts via salellite. The May
1991 "Hamsats" also had a frequency
chart for this hamsat.
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E.H.YDST & CD.
7344 TETIVA RD.

SAUK CITY, WI 53583

(608)643-3194
FAX 608-643-4439

CIRCLE 1 14 ON RU OU SERVICE C.\RO

BATTERIES

HIGHLY EFFICIENT
AND

BROADBAND
BALUNS

AND UNUNS

Nickel-Cadmium , Alk aline, lithium,
Sealed Lead Acid For Radios, Computers,
EIC. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!
CALL US FOR FREE CATALOG

Available as oo-rt-voursen kits and
packaged and t ested units

• BaIuns and ununs matdwtg 50 Ohms IQ ornped.lnoes
as low a s 3 125 O/'Ims a"" as tIIgh as 800 ohms

• Speo!ted ene eeces 95% t o 9'9%("-""'rig upan
,mpe<jance·leveISI

• DeSI!!ns opllm'ztl<:l Tor bandwidth , eltlC lency
,mped. n<;:e· level and saTety ma,>! ,ns

• Powe' categoroes lCOllS" ..... I..... r.t lngs>
low·~. 150 w.Tls COIl1lttUOUS
1-I9"'~. , KW 10 5 KW cont,nuous

• ..a """9' ''<IS ......... "om our 58 page ha.'dtIOOK__

• '"- lII!S9"S uPOf1~ (as5UI't\oI"9 I<>asbloty l
• Ead'l DO- IT·YOURSELF KIT or'tt:tI,de$ dal. shefIt

CXlnsl'uetoon teehroques . oreu~ "'aorams,
pI'lOIOgraphS and ... components

• PACKAGEO and TESTEO uMs com" With
uncond lt,on. 1money bad< guafant"" Tor 1 ~".,

These baluns a nd u nuns (unbaia nced· lo-un­
balanced l, aros1ormefS) . e .duSlvely oesogrted by

Dr. Jerry sevick, W2FMi ale .mproved ~·

soons or trese deSCnbed .n hr$ book I ransml$S1OD
l.ne Tlanslormers , 2n<l eo (New>rogton AR RL.
1990> There lOle , many new and useluI 1ranslorm­
lIIsa'e readoly maoeava,lable So!nee.amples a'e
balu ns and unllnsw~h 1ra nslormallo n -ancs011 5 1.
2 1 .6 \ and 12' Ma ny mul1.matctl uouns a re a lso
'rlCluded

For a Tree catalog and a 1'51 0 1 48 des.gns
contact

AMIDON ASSOCIATES INC.
~ TEL: 213-763-5nO IAiiiii>I
~FAX : 213-763-2250~

P.O. Box 956. Torrance , CA 90508

CALL TODAY FOR A
LIMITED INTRODUCTORY

OFFER

•
•

•
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You
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1-800­
289­

0388.

Today 's No- Tune
Mu!tiband Antenna

. . . " " . . . . . . . . . . " . . " "

DIGITAL VIDEO STABILIZE
:U ) II S ATES ALL VIDI-:O COPYG UARJ)S

While _chinK rental fI><JO'ies" l"" ... no6oe ""noyin$ pm.
odic 0Dl0r darteen.in... 0Dl0rshift, unonntN &nes, na. i:"nKor
jaued edg.... Thit . CIIused by the copy prote<:tionjamming
"W'0lt ernl>edded 1M i.he .ideo lOpe, sucb as M. ct'C'oUion copy
pl'Oleetion. The DlOrrAL VIDEO STABJ U ZER: RX2 rom­
pletelyeliminat...ncopy protections Ind j.mming . ign. 1tand
brinp rou aystal dear pieturu. WanlUl&! 1be RX1 iI not in_
tended to oopy eopvridlted~~ lyeaf"warnnty.
)ODAY MOS EYMCK GUARANlEE.

CIRCLE 182 ON READER SERVICE CA RO

CIRCLE 2" ON REAO£R SERVICE CARO

$59.95
( S4PAHl
VlSA. ""­
001>

1-300-145-9235 FR":": 20 P"~ Calalog
seQ Electronlcs lnc. Dept, C73l 11
~1l1 W. MER RIC K RD_ VALLEY S"m.F.AM NY 115flO

•

•

•
• Send SASE to: North Country R a d io' Box 53-A '

Wykagyl Station ' New Rochelle. NY 10804
Tel: (914) 235-6611 • FAX: 914·576-6051

..KITS • KITS· KITS..
Amaleur TV. F IoI Sl..eo TI_rT'IIlletS & Rec:.NetS,

RoiaO.i"9 eon-ters. ""tared E<luipmenl.
Video Dor.lces, Audio, VlF 10 UHF.

Unusual l1enw. , CWlieul1lOF~
An Publlsh.1i, Enlfl.... rtd, T. slH u d Pro~a 0..1. ...

Thou..ado 01SaU.n. d C....I<Im.n
T..hnk:lll A..I.larK' A..ll.bl.

t:a., ......kl . l
l"tetV""trd ,h l"""t....
bp....d .1 ....' li_
P~"''''. ble S<1Ied,,1er
.. 10010 .. 14. Suppl,
Sta ndard S.2S" Rack ~lu.." t
Card-Ca l:O de. iRn

CIRCL.£ 7 ON Rf.AOER st:R\/ICf. CARD

THE lIHY TAD
LetalIOf cammerclallamllear

AIlIUIU In 131-m Mill
Of ~"' __7. MIlz

Call lorSPeclallirtees

MULTI PLE REPEATER - LI NK - REMOTE BASE
CONTROLLER

-, _. _. _. _. _. -,-- ~.... ~.... ~.... - - -~, ~.. ~. - , _. _.
= II. IIC_700 Rept'a ler Contr oller,,,"*,,u_ ,

I -- lr "-'-'" ...o;c,-ll l_ l rF.- ..-- - _ _ untF..-

CIRCL.£ 92 ON RU OER SERVICE CARO

1991 CALL DIRECTORY
(On MicrofIChe)

Call Directory __ __ $10
Name Index __ __ 10
Geographic Index . __ _.. _ 10

All three - $25
Shipping per order $3

BUCKMASTER PUBLISHING
Minera i, Virginia 23117

703: 894-5777 800:282-5628

' w

2OO~ '20""_,,~__noI~
~a.-.RF_"",.. .............. _ ......

~ - .......... op:imi;zFog - ~ • ,

~ VI5A J~-.....1I&-9, ~~-
I'ric< $15, , " , Sl 0llI1'.0n ..uI, 55 • •rou ll CBlI Of Vioo
31 Tho R"".. E.. P,OO!Il<>rI W..s.-. BN ,6;mv, U .~

Tol011 44903 71l)8(M

EJ

Elll$ a control... mal has 01_ . udlO Int.cor~1K1 prOl)lema beNolln
multiple r;l(lIOi . Yout r.dlo .yalemean ","_10 munlple l ites . ncl.tretch lor hUn(Jre<l1
of mileS " and yeT any raOio ean ~ lully e ornrolle<l loom a ny O..lgnated Input.

• t2,

"...

Tbe RBC-700 Repeater Control ler il. deoigned lO ...pport Repeau:r .1\Ie.... <hat requi..
multiple rad.... conneCled t~,""r., a . i' e. Tbe RBC_701 utilize> a lIVe 7.7 audio matri>.
. ,.i lCh whieh allow!. .....etal ro......e....tiono bet" .""n port> allhe ...me time. In lhe illu. tr. l ion
a"""e lbe 133 model ;. ...pporIing a Repealer, 3 lAI ple.ed linh to diffeffnl oi' .... and 3
Remo "e B.a.",•. U.ing .imple rommaO<k, a \L",rcould tie tile Repe.. ter and. Re mole aa", tn
"ne Link. while the ",her l i nk< .. re rommunica'ing 1hrough ~ou, ,i le. holding ,epa"'e
""we,,,,lioo,. 0 , . m nnect oil of the pom logethe, . lik< a hig part~ line! !

Sev....1mooel ••re ......il.hle and ..re ..,f!w..re ronfigu,..hle to SUPI'"t1 up to 3 Repe. ter.. 5
Ilu ple.ed link...nd~ Re mole Ha",.. A g,ooporeluh can ,t.n with lhe ha'i"...ndn p,lIld their
""molle. anytime ~ <Imply adding hoar'" and <oofllO--.., e, f ree <oof1Wl.re ..~ for one~ar

ahe, del;""'}'_Finally. a ruJ controller for ,lie Linked ~r..m operator!

~l.klplo I _ F _ .. ltepeatere-"llI
l 'p 105 Oooplned U.k,
L·p '0 ~ dilTnftol K.-n
K....nfed 'lil t...1s,....... T.........,.
P"'l'"lm",~ l>Ie ~laefO'

( -..nned I Disronned mnltip t.. Pur..
Int.rnol Keaiv. r Silucl< h proc...inR

THE ANTENNA EXPERIMENTER'S GUIDE
l15N'I""IOjl~44) .., 1'<16 /.>oM GJU>O.

Pal l/mar Telecom, Inc.
_lOll Ent.rpri .. 5.1. Suite E • [ "",,,dl<lo. C•. 'lOIS . ('I' ) 7%-79?ll • "so ('19) 7%-1'10
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Number21 onyour Feedback card

ASKKABOOM
of electrons to accelerate when at­
tracted through space to an oppo­
site polarity. Specifically, if you
boil some electrons off a hot elec­
trode (a piece of metal) and put
another electrode nearby, and
then make the second one posi­
tive with respect to the first , the
electrons will pick up speed on the
journey and slam into the positive
electrode harder than they were
moving when they left. So what?
Well , if you put yet another elec­
trode (called a " grid" ) near the
first one, you can block or let pass
the moving electrons by putting a
small amount of voltage (your sig­
nal) on it. It acts like a gate. In fact,
t h e British still call tubes
"valves," because that's essen­
tially what they are.

When the traveling electrons,
which are now varying with the
signal , slam into the plate, they
make it more negative (in other
words , less positive) than it was
before , and the amount they
change it is proportional to how
many electrons have been passed
by the grid and how fast they were
moving. And there you have it:
gain! The output will vary with the
input , only bigger.

Whew. Now you know why it
took mankind umpteen thousands
of years to discover this phe­
nomenon. Also, haVing a vacuum
pump helps, because you can't
make this work at all if there is any
gas (such as air) inside the tube.
The electrons collide with the gas
atoms and never make it to the
plate .

Something Messy

Solid state devices do pretty
much the same thing, only they do
it not by attracting electrons
through space , but by permitting
them to migrate through certain
kinds of materials which can con­
duct energy only under certain cir­
cumstances. I know that sounds
vague but, be lieve me , the
physics is messy and not worth
gelling into here. Essentially, it all
comes down to a gate which either
restricts or permits electron tlow,
along with the ability to magnify
what flow there is. In transistors,
that ability comes from the gener­
ation of " holes" of missing elec­
trons in an atomic crystal lattice
pattern. which can then be filled
by other electrons traveling from
another part of the transistor. See,
I told you it was messy. The ad­
vantage over tubes is that no hot
electrode is required , because the
electrons don't have to be project­
ed into space. Also, you don't
need a vacuum.

Well , once again we're out of
space , so we'll continue our dis­
cussion of gain next time. There 's
lots more to cover. 73 for now. III

pulse, or perhaps many waves
whose overall level, or envelope,
changes over the course of sever­
al cycles.

In any event, the signal will get
smaller as it passes through the
air in a radio transmission or
through wires, because no path or
conductor is without loss. (OK,
perhaps a superconductor comes
close , but we're not living in the
superconductor age yet.) In radio ,
the strength of the signal decreas­
es proportional to the square of
the distance from the antenna.
In other words, if you go twice
as far away as you were, the sig­
nal is only one quarter as strong. If
you go four times as far, it is only
one sixteenth as strong. That oc­
cu rs because the energy i s
spreading out to fill the surround­
ing area, so you are receiving
smaller and smaller pieces of it.
By the way, that's why satellite
dish antennas for TV need to be
so big: to collect enough of the
satellite's extremely weak signal
to be able to detect it .

Of course , radio is much more
complicated than the "inverse
square" law, which doesn't take
into account ionospheric reflec­
tion and other phenomena. But at
least you can see what we're up
against. So how do we make such
tiny signals useful? We amplify
them, of course!

Two Ways to Make it Bigger

There are two kinds of amplifi­
cation or signal gain: voltage gain
and current gain. That may seem
confusing, but it is easy to explain.
Voltage gain is when the voltage
swings of the input signal to the
amplifier cause bigger ones at its
outpu t. This type of gain may
cause a 0.1 volt peak-to-peak in­
put signal to drive the amplifier to
10 volts pop. That would be a
voltage gain of 100.

Current gain is when the ampli­
fier 's output swings are the same
size as its input swings, but the
output can drive a much lower
impedance load before getting
bogged down and losing voltage .
So, a signal that can deliver 2volts
p-p into 1000 ohms might be re­
duced to only 0.0 1volts if you tried
to drive an 8 ohm speaker with it.
But a current amplifier can keep it
at2 volts into the 8 ohm load.

Now that we know what gain is,
let's look at how it is produced .

Nothing: The Essential Factor

We all know that a tube is noth­
ing more than some metal pieces
and a filament inside an airless
glass envelope. Nothing magical
and theoretically complex like a
semiconductor. So why does it ex­
hibit gain?

Tubes use the natural tendency

• Intelligent CW 10
• Remote Base/Tape

wlFreq. Programming
01 Kenwood, ICOM,
Yaesu HF Rigs

• Taubeeps eDTMF
Decoder with Muting

• Auxiliary Outputs
• Detailed Application

Manual with
schematics (25 pages)
W& T .... $139.95

We're Making a
Difference.

American Heart &+a
Association V

" gain," and the devices which
perform it " amplifiers."

I'll go out on a limb here by stat­
ing that the first device capable of
signal gain was the triode tube,
invented by Lee DeForest. I think
there may have been some earli­
er , experimental magne t ic
devices, but the tube was the first
to be widely employed. It ushered
in the radio age and all that was to
follow.

The Tech Answer Man

The Signal Itself

Before we can examine the
phenomenon of gain, we have to
take a look at what we're trying to
make bigger in the first place: the
signal. What is a signal? A signal
is simply a changing voltage or
current whose changes represent
some kind of intelligence. It is eas­
iest to think of it in terms of
voltage.

Imagine a graph where the
" X" (horizontal) axis represents
time. The "Y" (vertical) axis rep­
resents the voltage . As the
voltage changes over time, it
draws a graph of the signal. That
signal may be a sine wave, a

• Autopatch
• User Programmable CW 10,

Control & User Codes &Timeouts

• Intelligent CW ID. Auxil iary Outputs' Easy
to Interface' Remote aeeerrece- Reverse

Patch' Tailbeeps e 12 VCD Operation
• DTMF Decoder with Muting' Telemetry

• Control RX' Response Tones' Program­
mable COS Polarities' Detailed Appl ication
Manual with schematics' 9O-0ay Warranty
Wired &Tested wlmanual .. .. 5239,95
I VJSA,n, Micro Computer Concepts

7869 Rustic Wood Drive

8 ' Dayton, OH 45424--. 513-233-9675
NEW ADDED FEATURES

CIRCLE 160 ON READER SERVICE CARD

Michael J . Geier KB1UM
% 73 Magazine
Fares/Rd.
Hancock NH 03449

Everything To Gain
Before we get to this month's

topic, let me direct you to the table
on page 73 listing those parts
source addresses I promised last
month. By no means does this list
include all of the mail-order outfits
out there, but it should give you a
starting point. By the way, these
names all come from catalogs I
have here in my home lab. You,
too, can get these catalogs, and
most of them are free. I strongly
recommend that you get as many
as you can.

Now for our next topic: GAIN .
What is it, and why is it so impor­
tant? The foundation of modern
electronic technology, including
radio, television, the digital com­
puter, and virtually anything else
you can think of, is the ability to
make a small signal bigger! With­
out that crucrer nmcttcn. we'd be
back to c rys ta l sets and ear­
phones . We call this function
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Source list for Components and Parts
MCM Electronics MXM Industries
650 Congress Park 0 " RU Box 156-C
Centerville OH 45459-4072 Smithville TX 78957
(800) 543-4330 (512)237-3906

Act ive Electronics
11 Cummings Park
Wob!Jm, Massachusetts 01801
(800) 22&4836
(611) 932-46 16

Geared toward the industrial customer. their large
calalog has al' kinds of parts. cases. produciion
equipment, etc . Many items are available only in
large quantltltlS , but some can be had in singles.
This catalog is worth i1 just so you can acquaint
yourseU with whal's out there.

All Electronlca
P.O. Box 567
Van NuysCA 91408
(800) 826-5432

They have crystal oscillators, linear and digilal
chips, RAMs. connectors, etc. They also have
some tools and lest equipment.

BCD Eleclro
P.O. Box 450207
Garland TX 75045-0207
(800) 229-2239

Lots 01 stUff, inclUding surplus and " RFE" (re­
moved l rom equipmen l) components, at great
prices. The latest catalog includes microwave
FETs, EPROMS, disk drives. relays, etc.

Circuli Specialists, lnc_
P.O. Box 3047
Sconsdale 1oZ. 85271.J047
(800) 528-1417
(602)966--0764

A complete IlnelJp oIlCs, transistors. discrete com­
ponenls, connectors as well as computer co-co­
nanls and boards.

DC Electronics
P.O. Box 3203
Soollsdale AZ. 85271-3203

Chips. transistors. all the usual stuff. Also tiber
optic ki ts, and a lew construction kits, including a
power supply and a function generator.

Dlgl-Key Corporation
701 Brooks Ave. South
P.O. Box 677
Thief River Falls MN 56701-OS77
(800) 344-4539

The big player 01 all meu-oroer ootfits. Loaded with
componenls of every kind. inclUding a I18ry wide
selection 01 semiconduClors and capacilors. Not
surplus prices. but this isn't surplus malerial. e;'
lher-,t's all top oIlhe line sluff . Many eslabhshed
companieS, big and small , go nere first .

Hos'elt Electronics, Inc.
2700 S4.lnset Boulevard
Steubenville OH 43952
(800) 524-6464

Some semiconductors, caps,etc., but more ,elays,
connectors and switches. Also some books and
test gear.

Jameco Electronics
1355 Shoreway Road
Belmont, Cali iornia 94002
(415) 592-8097

They've got a grea t selection of chips, including
C MOS, TIL and linear. They also have lots of
computer-retated boards and accessories, and
even motherboards and entire computer systems.
Most c nne computer stuff is PC-type. but good of
Apple Ii is also supported. If you're into compute's.
don't miss this one,

Unique among lhe malk}rder lolks. Ihis company
emphasizes parts lor Japanese consumer elec­
tronics gear like VCAs and stereo speakers. They
also have test equipment al'd even home alarm
systems! I mentoon them here because I have
found them to be invaluable when I needed a part
lor some piece of hoosehold gear. Hey, we hams
are supposed to fix everythmg. right?

Mouser Electronics
P.O. Box 699
Manslield TX 76063
(600) 346-6673

Tons of parts. from sermccnouctcrs 10 microphone
elements, resistors, caps, you name it Several
locations. rneaocve address is for their Circulation
ce nter.

KITS:

Well. lhe pickins are gelling mighty slim in the kit
field lhese days, what with Heathkit dropping their
amateur raoic line and all (Sniff). l uckily 'or us .
there's still a lew companieS out lhefe making kits :

A & A EnginHrlng
2521 W. LaPalma "K
Anaheim CA 92801
(714)952-2114

A complete lineup of haJn radio related kits and
pro;ects. Many of these are ccenpsete kits lor c0n­

struction articles in the various amateur radio pub­
lications.

Communication Concepti , Inc.
508 Millstone Drive
Xenia OH 45385
(513) 426-8600

Kits for amateur TV downconverters, amplifiers for
HF, VHF and UHF, as well as a full kilowatt solid­
state HF ampl ifier.

Down East Microwave
Box 23 10, R R. #1
Troy ME 04987
(201) 948-374 1

All kinds 01 transvener and preamp kits lor the
microwave bands,

GlB E'ectronic l , Inc.
151 Commerce P1<wy.
Buffalo NY 14224
(716) 675-6740

A numbet' of k its for VHF and UHF FM transmitters
and receivers ,

Hamtronlcs, Inc.
65 Moul Ad,
Hilton NY 14468-9535
(7 16) 392- 9430

Kits for VHF and UHF FM transmll1ers and recetv­
ees, receive converters as well as an excellent line
01 GaAsFET preamp kits and various accessories
lor repeater operations.

Kanga US
3521 Spring lake Dr.
Findlay QH 45840
(419) 423-5643

Innovative ORP kits imported trom England. Minia·
tore HF receivers, transmitters and varecs ORP
accesscoes.

An excel lent source of easily buill, high-per1ormance
ORP receiver and trenssmtter krts tor the HF bands.

North Country Radio
Box 53-A. Wykagy1 Station
New Aochelle NY 10604
(914)235-6611
(9 14) 576-6051 FAX

Quite a lineup ot krts lor amateur TV, FM stereo
trensrretters and receivers as well as unusual and
innovative circuus. All their ki ls have been published
in various magazine articles.

Radiok i!
P,O, Box 973
Pelham. New Hampshire
(603) 635-2235

Plenty 01ham-relaled kits, though many of these are
a bit bigger and more expensive . From complete
QAP transceivers to audiophile power am ps, they
have lots 01neat sruu. In addition, they also carry PC
boards lor popular magazine projects. and will even
sell you a copy 01 the article for a modest fee .

Ramsey Electronics
793Canning Pkwy.
Victor New Yor1I14564
(716)924-4560

These folks hall8 a nice assortment Of really nilly
1rt11e kIts. lew 01 which could be called expenSlIl8.
lotsol really last frequency counters, small superhet
receivers lor various bands. QAP transmitters and
more. Even a downconverter tor 900 MHz ATV. The
pldce ObViously is crawling with hams. A musl-get
catalog'

TEST EQUIPMENT:

Contact Easl
335 Willow Street Soulh
North Andover. Massachusetts 01645
(508) 682·2000

Geared mere toward Ihe industrial customer, they
sell soldering and lest gear, along wilh tcote. scopes
and metere.

Elenco Electronics, Inc.
150 W ,Carpenter Avenue
Wheeling. Illinois 60090
(312)541-3800

Test,ng and prOlotyping gear. including scopes and
meters. Also a few kils. Worth checlUng out if you're
selling up a lab to homebrew.

Fordham R.dio
260 Molor Parkway
Hauppauge NY t 1788-5134
(800)695 48480rders
(516)435-8080

A wide arrayol tesl equipment and ecceescees.

Global Speclaltl_
P.O. Box 1405
New Hall8n, Connec1icul 06505
(800) 345-6251

They make their own line of test gear and pro totyp ing
equipment, The breadboards are especially nice,

Jensen Tools, Inc .
78 15 S. 46th e.
Phoenix AZ. 85044
(602) 968-6231

You'll find just about any kind ol tool here . This is the
place to 90 lor all k inds of miniature cunee. pliers
and specially adjustmenl tools. a linaup oltest equip­
menl is also featured
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a SL of the Month To enter your OSl, mail it in an envelope to 73, WGE center.
Forest Aoad, Hancock, NH 03449. Attn: OSL of tile Month. Winners receive a
one-year Subscription (or extension) to 73. Entries not in envelopes cannot be
accepted.

NeverSayDie
Continued from page 4
... and he knows me too. As does his
lather, the ex-governor .. . as does ex­
governor Sununu and ex-governor Pe­
terson. Bragging again? Nope, I'm ex­
pl aining how you can help change
things. And you won't do it by silting
there like a lump in a bog ,

II we can get our schools back on
track. It we can gel 'em busy teaching
science so our kids will be able to cope
with tha technology of 2000 and not
have to call in the Japanese 10 f ix their
equipment, we' lI have enough young
hams to start contribUling to the ad­
vance 01 communications again.

Is that a massive sigh I sense? Too
much trouble, right? So Okay, we're
failing our kids. We're turning a blind
eye to the educational mess they're in.
Just as we are too busy to train our
dogs to behave, we're 100 busy to both­
er bringing up our kids. Too busy doing
what? "Don' t bolher me now."

Fathers talk with their kids 16 min_
utes a week . . .and that's the national
average. No wonder our educational
system is one olthe worst in Ihe devel­
oped world. No wonder our kids are so
much more Into cruis ing, drugs, sex,
and beer than amateur radio and olher
scienl ific hobbies.

When I start hearing your to-veer­
olds on your rig calling CO. I' ll know
there 's some hope, When I start seeing
your kids at harnteste, I' ll lighten up,
When Istart gell ing pictures from clubs
showing brighl young faces with celts.
I' ll find somelhing else to Iret about.

Pan Am and Airline History

A lew years back I was able to get my
lather 10 write a series lor 73 on his
early exper iences in aviation. Ilried 10

get him to write more, since Ihe reader
recept ion was so positive . .. though il
wasn't even remotely about amateur
radio! But he only wanted to write
aboct the positive th ings he'd been
through and refused to lell the rest 01

the slory.
With Pan Am's recent bankruptcy I

got 10 remembering how much Ihat
company had attectec my lile, Well,
how its president, Juan Trippe, had
affected it. And Trippe's good buddy,
FDA.

My dad got involved wilh flying right
attar WWI, learning to Ily in 1921 (pi­
tot's license 1113) with the Army in San
Anlonio. I was born the next year and
within monlhs he was taking me up
with him, I grew up around the big Mar­
tin bombers at l angley Field in Hamp­
ton, Virginia, where he Ilew with Jimmy
Doolittle . . . the chap who fried to con­
vince the Army that airplanes had a
fulure and could even sink sh ips.

After leaving the Army he barn­
stormed lor a while and then worked for
the Department of Commerce, giving
pilot tests and pUlling togelher the firsl
guide to American airports. He had
commercial pilot's license #89 ,

This led 10 his being hired to design
and build Philadelphia's cerwar Air·
port. Then Jim Eaton of lUddington
Airl ines hired him as passenger and
cargo manager, so we moved to Wash­
ington when I was nine. When lud-

dinglon sold out to Eastern Air Trans­
port in 1933, he and Jim decided to
start a New York 10 Boston airline.
Marine Airlines would use flying boats
and go directly from downtown Man­
hattan to downtown Boston, cutt ing the
commuting t ime substantially.

The other airlines were enthusiastic
aboul connecting 10 Ihis new service,
so they provided the needed invest­
ment, Excepl for Trippe of Pan Am.
He'd been using Ilying boats on his
South American llights and was wor­
ried about his turf. He didn'l want any
other airlines using flying boats.

Pan American was our only over­
seas airline al lhe lime. soJuan Trippe
cultivated FDA as a friend as a way to
help protect this edge. A whisper in
Roosevelt's ear resulted in an Execu­
tive Order that no airline could own
stock in another airline. Today, if a
presidenl were 10 do that, the press
would be all over him and raise hell.
There wasn't much accountebnrty
then, so FDR and Trippe got away with
il and Marine Airlines was sunk before
it ever got going.

Tough break. Two years of hard
work torpedoed. Bullhaf"s the way it is

with entrepreneurs . , .they gamble on
an idea. Sometimes it pays oH and
sometimes a catastrophe comes along
and bfcce

Jim and Dad didn' t funk for long .
They thought big. OK, Ihen how about
a trans-Atlantic airliflB? They got to­
gether with Ihe owners of American
Export lines, Ihe rarcest American
steamship line, and convinced Ihem
that air travel would eventceny eclipse
sh ip travel. This was around 1936,
mind you. Pan Am had expanded into
the Pacific, so il didn't take a 101 ot
conv incing to gel American Export to
see the wril ing on the wall.

My father headed lor Europe to set
up bases for the planes . MOSI 01 Amer­
ican Export's ships cruised the Med­
iterranean, SO that's where he spent
about a year selling up seaplane base
agreements wilh Ihe qovemments. I'd
gel postcards from Oren. Genoa , Alex­
andria, Beirut, and Tripoli.

I've got a bunch of pictures I took of
Ihe PBY thay used for the survey flights
in 1938-1940. Dad set up a seaplane
base in Botwood, Newfoundland, for
Ihe summer crossings and others in
Belem, Brazil , and in Dakar, Senegal,

for Ihe winter crossings. Just as they
were gelling going with regular pas­
senger service we had a little war, so
the Navy used the airline for their pur­
poses.

Trippe was not happy about all this .
He kept pushing Roosevetl to have
America allow just one tntemanonat
airline, . . Pan Ame rican Airways
(PM). II was cailed a "chosen instru­
ment.' With Britain backing BOAC,
France doing Air France, and so on, he
urged FDA to choose PM, Roosevell
agreed and shortly before he died he
issued an Executive Order saying Ihal
no steamship line could own stock in
an airline.

American Export , having invested
millions in the project, and having had
10 let me Navy use it through the war ,
was fu rious. Trippe offered 10 buy
American Export Airlines, bul he didn'l
offer much. The American Export peo­
ple said hell would freeze over before
they'd sell 10 Trippe.

American Airlines made an offer, so
it became American Overseas Airli­
nes .. . for about a year . Then Ameri­
can sold it to PM. Sneaky deal. But
long before PM look over, American
had eased out Ihe Export management
by pUll ing their own managers in over
Ihem and taking away their authority.
They didn't fire them, of course,

Jim didn't take this second setback
well and soon died. My tathar wentfish­
ing, But not jor long. Aer lingus, the
national Irish airline. wanted a trans-At­
lantic division, so they hired Dad 10 set
it up,

He spent the next couple years
building Ihe new airl ine for Ireland, It
meant selling up ucket emcee. buying
planes, hiring and Iraining crews, ..
Ihe works. Then, a lew weeks before
the inaugural fligh t, there was an etec­
lion in Ireland and De Valera was oust­
ed as Prime MiniSler. The new chap
came in promising economy, so he Im­
med iately slopped the ai r line .
despite tens of millions 01 dollars in
presold tickets.

Dad sold off Ihe planes for them,
helped the employees find other work
and closed down Ihe operation, A few
years later De Valera was re-elected
and Aer lingus asked my lather 10
build Irish Airlines again. He said no.
Ireland managed to waste hundreds of
millions and seunemseives back years
wilh Ihat dumb political move.

A few years ago, when I decided 10

set up a software operat ion in Ireland, I
visited Jack Kelly-Rodgers, who 'd
been Ihe president of Aer LIngus and
had visited us many times in Brooklyn,
and we reminisced over how badly that
debacle had hurt Ireland.

Even a tta r three crushing disap­
pomtments my dad was game to have
a try at building a helicopter plant for
Kamman. He took a room In Suff ield
(CT), com ing home on weekends, and
organized the factory lor Kamman at
Bradley Field . It was the nrsrume any­
one had gotten the Navy to put up the
mone y to build a rectory.

The son of the people he lived with
recently gol his Novice ucket .. small
world department. And Kamman's son
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•
1-800-826-7623

B & B INC.
4030 aeau-o-eue Drive, Eagan MN 55122

PC HF Facs ;mile 5 .0 is a comp le)e s hortwave FSK fax
system for thoe IBM PC. It includes an FSK Demodulator.
soeware . 250 page manual and )u!onal cassette . Call or
w,rte for a comple le catalOg oJ p'oduC1~

GREAT CIRCLE MAP
Cu.t........p. c.n.....d _ y_r GTM

• Four-co lor plOU ing Framed 16" x 16" $59.95
_ D e c:o ca t iv e metal Framed 22 " x 22 " 74.95

pictuce frame in 16" or 22" map only 35.00
blac k or silver N",, ·~.~ ""p' ". P""' <: 1...",ot o<J

• Custo m frame CA Re. ;den" pl•••• add 7.25%
co lors .va ilable .al • • ' ax liS $&H ;""",dod

VECTOR CONTROL S YSTEM S
1655 N. MQ uota;n Ave, 5uite 104·45 Uplon d, CA 917S6

(714) 985-6250

CIRCLE 78 ON READER SERVICE C"RO

THIS MONTH'S GOODIE fROM T H~ CA ND Y STORE

~RDC~ ~~~o ~. .. ~
UNDER $3500 ,00 ~= .

,.,.., So","" On "",""""'" . ....
v..," ",G_' ...... ,,, ""ro

NEW ONLINE CALL DIRECTORY

MFJ 8 158 UNOER $42.00
Ove< 903< .... m '"'''' '" S,,,,,," . " ~"ce, . Ca" ' U10 """"'"

"' 0" SPO"" " ," "'A'" ADS loo" '<; 'O' So""''''''''l ,.", l ,,,«,'
C"'~, W •••

ROSS DISTR,eUTlNG COMPAN'
'8 S . s..,. S"N', P,..'on, Ld . 832.' · t'"P '''''''lloaI8$~·oa'''

~ov'. ' '''. ·f rl .•·6 · g·l "'nO•• C",..d So.. , Sun

pc GOESfflEFAX 3 a 's a professional fax rececncn sys­
tern lor tre IBM PC . II ,ncludes an AM/FM demodulalor,
software, cassette tutorial and 325 page mana u!. Check
th'S partlal l;sl oJ OUr a<1llanced Jeatures

Re~ . up to 1280xElOOx256 APT LaVlon. coos
u oeeeocec Operal,on O<bita l P,edcibo n
COlonzatlOn f'ame Looping
Zoom. Pan, ROlallon PCX I> GIF Eaport
Contrast Comrol G,ayscale Printing
Turt'ng Oscilloscope Inf,a,ed Analysis
Photometry/Hlstog,ams Va,iable lac I> LpM

CJRCLE 254 ON READER SERVICE CARD

BUCKMASTER PUBLISHING
Mineral, Virginm 23117

703: 894-5777 800:282·5628

CABLE T.V. CONVERTERS

Our new HA MCALL service gives you
494,114+ Hams. via your computer,
$2995 per year - unlimited use'

Je rrotd". Oak, Scientific Atlantic, Zenith , &

many others. " New" MTS stereo ace-on:
mule & volume. Ideal for 400 & 450 owners.

CIRCLE 21 ON RUDER SERVICE CARD

CIRCLE 170 ON READER SERVICE CARD

PC HF FACSIMILE 5.0 $99

••••PRESENTING ••••

CABLE TV
DESCRAMBLERS
••••• STARRING •••••

JERROLD. HAMUN. OAK
AND On-o ER FAMOUS MANUFACTuRERS

• fiN EST WARRANTY PROGRII M AVII'l ll!l-E
" lOJ,fEST Rnllll l WHo l E.....LE PRICES IN U S
• OI!OEF/S SHIPP'EO f ROM >TOCKW ITHIN14 HF/S
" ....ll MAJOR CREDIT CA RDS IIC CEPTED

• 0 11 ..on CATALOG ONLY I-800-J45-8927
fOR AU. 1...oIIMATIO.. 1-818-709-9937

We specialize in CB radio modification
plans and hardware, Frequency and FM
conversion kits , repair books. plans, high.
pertormance accessories. Thousands of
satisfied customers since 19761 Catalo $2.

CIRCLE 89 ON READER SERVICE C"RD

Giehl Electronics
p o Boa 18335, (:lnclnnall, 01010 45218

New lower Prices!

CIRCLE 282 ON READER SERVICE C"RD

• l ·Dl...~b'" M. "'''r i.... "", ke, each of )"Ur 40 mem",y ehannel>
lUne like a vfo. '" Iha! you con temp",aril y change the
f""luency of a memOr)' ehanoel in M EMO mode wjlh the Main
Tunmg Knob

• ~I...,ory 8. nk Sele<1;on " logically rerforme<! by u, ing the
I MHZ STEP UP and IJOWN keys while in MEMO mod• .
The UP and DOWN key' work as u,,,al when in ,fo mode.

• ~lairl H o KrI"b ']'"ni na lI.a t. can he "'110 I.~. 5. or 10 kHL
per .., olu"on by "'log the f" rme r Mem'>r y Fl>.n k ,witch under
the ' Ildmg lOp CO\'Of,

• ~Ii...opho.... l 'p!ll",.n key, con be u,"" to change mem",y
channel, wh,le in MEMO 1TI<"Jc.

Eo,ily inmll e<! by ,e""wing chip tC2 from i" " >ekel in the
lliaila . A l lnil and rcpl.,: ing wilh lhe Cit'" .J..,l cllni", chip
(TS-940', ",'ilh SiN 9OO'CII)XI a"d higher hO\'e chi]"! JC2 ",Id.red
10 lhe Iliailal A Unit. (;i.1I1 E ..... l r"nic, c. n ,",tall ",Idered
JC2 chip' for • nllm inal e har~e. Call Or w"l. for details.)

TEN-TEe PARAGON
Software Enhancement Kit

• 8 and R.~i,t . ,", '1<1'" lhe 10' 1 u"'" frOG "eocy. m,-.le. and fil ,er
fm all hand, 1fl() Ihrough 10 meiers,

• S"" tchalol. HI .\l i"".. Tim. c remind, you 10 II) yoor 'talion,

• ;;i,,~I. K~y Ra"d ;;"1",,1i"n rrrakt-, QSY' ing f",l.

• ~b;II \'(0 Krl ob l"tll,inKR.l. i, .",ily "" k> I, I .1 . 1.7. 2,5.
'" .~ kH' rer r.."lut;oo to ' uit y"" ' ope..'i ng ' lyle,

• ll"al \ 'HI Olfwt, . nd Si",,,ll. 'II'O'" R, an,l T, " fl '",,,
p'ovide f1e " hle frOG'Jency tonlr,,!.

• l 'p and H" "o key. a.. sel<ct-abie he'WL"cn In,HI .nd IOOkH,
'" 10 kHI and 5klll,

• ~l~",orl Chan ,,'" numh<' i, pre,.:r,·ed for laler .cce",

• ~I~ "y 01h.·c r.nh.,,,,~m.,,1>.

• E.'.,iIJ 1"".11, in JO min".... " i,h no ,,,Idering.

Kil include, ncw ,,,ft,,·. .. "b,p. docu",e ntalloo. and in,..lIati"n
in" "",cti,,,,, . Wri" '" ".11 ~ LI-t>il.1 -2b76 for mo," inr", ,,,,,,ion.
0' ,pt'<i ry d....i,...d kil a"d ",,,d chc't"k or m""ey order lnr S·UU~)

+ SJ.OO , hipJ'ing and handiing to :

KENWOOD TS-940
Software Enhancement Kit

We otter a battery operated hand held
viewer fo r $75 , and a desk model for
$220. Libraries have these readers.

I' World Map Prefix T-shirt"

You can have access to the treasures of
73 without several hund red pound s of
bulky back issues . Our 24x fiche have 98
pages each and will lit in a card file on
your desk.

The collect ion of over 600 microfiche , is
available as an entire set , (no partial sets)
for $250 plus $5 for shipping (USA>.
Annual updates available for $ 1O.

The entire run of 73 from October , 1960
through last year is available .

R
~'---

\ ,~ "-~ -~"",, J
.. ,. .. ,,~ !~ G.'''w,

! I ' {r:f' ',_ Fiejd Day
FUll COLOR "-J "~ ·I "o".':~ "" .. .. CI ~b ~eelings
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100% US Made "",( ;'l _ I x-mas Gihs

*** ' ; \ Ai11enna Raisings
X.u,ge bts all " Formal Part ies

*** c< 00'00,
Wood map on • '" Weddings
hont and back • Etc.
w;th country AJlow 4-6weeks
prefixes delivery
Send yoo' check 0< money orcer for $ 19.95 .. 3.00 S&H To;

HAMWEAR, 9232 Merlin Drive, p insl:MJrgh, PA 15237
Specify background color: 0 While 0 Sky Slue

\. (Pennsylvania res idents add 6% saes tax) )
'- PIe3Se menllon this ad /

Speak
To

The
World

Your fu ll satisfaction is guaranteed or
your money back . Visa/MC accepted.

lb. 1319.95 BuUet-T.".J QR\' s.,u, Pow.. Supplv ~«p'I'o"r

"'1"'"'" ,.." lb••" 'ro""J tl>< clo:>cl; or POW'" you, 100", H ".,i.,.
so h... mo.,b. Co<>rrol "'''''''lOrN' ch"~., 1'C"lC<tJI gel ",,11. Si;
••,,'oJ N n,,;.<. Folly .,,,,mble . 9R\: )"'na,"•. f.a"ty exponJeJ .

MHIQSIlH I.,." AnrennasWest
(801)373-8425 ~ m62 P"woUH-I60~

CIRCU 236 ON READER SERVICE CARD

Silent Solar Power

EVERY ISSUE
of 73

on microfiche!

CIRCLE 134 ON READER SERVICE CARD

BUCKMASTER
PUBLISHING

" Whitehall"
Route 3, Box 56

Mineral , Virginia 23117

703- 894-5777
800-282-5628

CIRCLE 168 ON RUDEll SERVICE CAR CIRCLE 178 ON REAOER SERVICE C1.RD CIRCLE 250 ON READER SERVICE CARD
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is in the music business making gui­
ta rs .

Entrept"eneurlhlp

While being an entrepreneur doesn't
always pay 011 ... and never did lot my
rather, so we never had much mon­
ey _ _it's sure more excIting and lun
than WOlking lot a large busmesa. Not
having money was good Iraining lot
me. And wIth both my lather and my
grandlather being entrepreneurs, it
was nelurallor me to go that rou te ,

Sura, I've made some money, more
by accident than on purpose, but that
hasn't changed my lTugal habits. All of
my money has been invested in prov;d­

ing jobs lor people as Ispin 011 one new
company alter another. Some of the
people have done well with my money,
others have wasted it . ..and them­
selves in the process.

The huge publ ishing cOllglOlrllll ate I
sold eight yean; ago has now almost
completely dISIntegrated. None of the
seven maguine5 has prO$j)8l'ed in re­
eent yean; and all but two lailed. My
huge software l irm is gone. Even the
book publistnng business is gone

I saw aillh is happenIng, but was u....
able to change lhe corporate manage­
ment approach whICh was althe heart
01 the lailure. The October Analog has
a lascinating art ic te on what went
wrong WIth the HUbble telescope. Too
bad if you missed it . The authot' points
oot that all successlul scientIfic en­
deavors have had one man ramrod­
ding them through. TtIft Hubble was a
group-managed project ... and thus
became a horrible, expensive disaster .

The Manhallan Project seemed like
a group el1ort, but there was one man
fanatically fOllow ing every detail
Robert Oppenheimer.

Enlrepreneurs tend to succeed be­
cause they put their whole lives in to
their work. Groups tend to lail, Jus t ask
tha Russia ns.

None of the seven magalines and
other businesses I sold should have
failed , None would, I' m convinced, il
there had been an entrepreneur run­
ning them instead 01 accountan ts .
Why, it' s almost enough to make a per­
son thinkl

Da n Quayle recently attacked
lawyers. poinhng out that America has
70% of the world' s lawyers, They're an
easy target . . and a val id one. But we
need to wrest controf 0 1 American i....
dustnes rrom the accountants as well
as the lawyers. Accounlants should be
there 10 help entrepreneurs know how­
they're doing, and should not be per.
mitted to make linancial deciSiOns.

CorporatIOns have 10 lile 18K r&tums
and this means a horrendous amounl
01 accountIng has to be done lor the
government, whICh reluses 10 pay lor
it These IaJl hgures are almost useless
as tar as runnIng a company is con­
cern-ed. Entrepr_urs need to deal
with cash flow, whICh incl udes thlflgs
such as accounts receivabte and
payable aging.

The L.~~, Again

With no-oooers COIrlIng inlo tile hobby

by lhe thousands. there could be some

opportunities for entrepreneurs to
provida Tech-oriented prod uct s. But
don't get carried away quite yet. While
our growth appears to be about 100%
ahead of last year at this time , re­
member that we still only have aboul
20% of the growth am ateur recrc
eKperienced for 18 years aller WWII
. . . until the AARL pUlled the Whole
WOlks . to a screeching halt in 1964,
While most of the chaps responsible
lor nuking the hobby are now dead,
I'm not sure we shouldn 't remind
oursetves now and then 01 what dam­
age Ihe League has done and how litt le
It'S done to promote hobby growth.
Sadly, there are thousands of ama­
teurs who truly believe the selt-promot­
ing propaganda they put cct.rve never
loved or hated the League. I've just
been amused by those who do love or
hale it . That's about as smart as loving
or hating the Republican or Democrat·
e parties.

Yes, o f course the League does
good Ih ings. Always has. Unrortunate­
Iy, as a ham editor and publisher lor the
Iasl 40 years, I've been privy 10 the

inside skinny on what's really been g0­

ing on , something few hams outside
the industry have any way of knowing,
A little Quiz: How mucl1 do you know
about the Doyle Ieners? He was an
AARL director who really SJ)illed the
beans. They were busy trying 10 cover
up that mess lor years.

And why did Herb Hoover resign as
president of the ARAL? And flow was
the AARL involved with W2AOE's sui­
cide? How did a sneaky (and probably
illegal) ARAL deal with Hall ierallers
completely ruin the ham eKhibit at the
New York Wo rld ' s Fair? Te ll you
what_ if you' ll get off your butt and
elect some new and younger directors,
I mighl Shut up about the AAAL.

No, I'm not mad atthe League. exes­
peeeted perhaps, when I see the things
that neeo to be done that they're not
doing And I sympathize with David
Sumner, whose hands are pretty well
tied by the directors, lew of which have
much business experience or de­
tectable foresight.

I was just listening to a tape of an
ARRL president giving a talk to a ham
club where he admitted under ques­
tioning that the published board rrun­
utes in OST are laundered. Perhaps
whitewashed is a better term. Having
gollen years of earturs trom Irusl rated
directors, I knew this was true. but I'd
heard many nue-eeuevere angrily
deny Ihat My such skullduggery was
possible,

When I asked 8udIoog W1BUO, lhe
AAAL general manager , why the
League was fighting the proposal for
RnY 10 be permitted below 2 meters,
he explamed thaI the League had al­
ways lought any rule-mak ing proposal
not submitted by them. 00 matter how
beneficial to the hobby. OtherWise the
League might lose control . I can't re­
call when the League has deviated
lrom that policy in the 5O-pIus years
I've been a member. Either you get
your ruleschanged through the League
or face an endl~!>S I,ght with them.
Years later Bob Booth W3PS. \heir at·

torney, con lirmed that lhis poiicy was
slill basic.

We succeeded in getting ATTY on
the low bands, bUI it took several years
01 lighting the League. And look how
long il took to get a no-code ticket!

So, follo wing in my ralher's and
grandlather's lootsteps, I've been an
entrepreneur mosl 01 my lire. I've tried
to help amateur radIO grow and be
more lun. No, I don 'l lake it very seri­
ously, But then I don 't take anything
very seriOusly. I try 10 call a spade a
spade In my ed,tor lals and talks and
encourage tlams to have fun and keep
our hobby clean. On that measure I
guess I have to admrt to being a faIlure.
Ch, I've helped with lhe fun , but our
hobby isn't much cleaner than it was
60 years ago. II isn 'l much worse, ei­
ther, so pertIaps that's a success, c0n­

sidering how- much worse almost ev­
erything else in the WOOd seems 10
have lurried _

As my 69th binhday passes, I'm
more and more aware ol my mortaJrty ,
WIth so many of tile Silent Keys much
younger than me. I'm dIscouraged thaI
there don 'I seem to be any other voices
speaking up lor our hobby, The pages
of 13 and RiidiO Fun are wide open tor
intel ligenl , creative ideas on imprOVing
amateur radio , Hello, anyone alive out
Ihere?

New UMlor CB I

The Scripps Clinic in La Jolla has
been messing around with 27 MHz.
Lord knows how they got onto this one ,
but they'va been sticking 27 MHz radi­
ators into the mouths of 30 insomniacs
for 20 minutes three times a week .
Another 30 got no RF as a con trol.
Wouldn 't you know that the insomni­
acs went to slee p 52 minutes faster
than lhe cont rots and slept 1.5 hours
Iongerl

The next tim e you hear some old los­
sil beeting about CB you can point out
that it has at least one ster ling virtue
... it puts people to sleep. No wonder,
I onen lind that just listening to CB puts
me to sleep.

Now I' d like to know what power rev­
els they're l apping those insomniacs
with ... and il they 've thought 01 test­
ing 27 MHz againsl 30 MH z? Who
knows, 10m may be an even better
sleep inducer.

This bil 01 eeotenca was reporled at
the annual meeting Of the Bioeleetro­
magnetic Society. I'It try and find out
more abouIthrs tor you . I don't have
aoy Irouble gelling to sleep, bul judg­
ing from some 0 1 the late night aRM,
Olhe~ may . . . so pertIaps a 10 meter
lollipop could help get you 10 the land
of Nod.

Are You Bo-ri"91

Even packet and ATTY contacts can
be excruciat.ngIy borIng when you run
inlO a ham who has absolutely nOlhing
10 say. A recitation 01 the equipment,
weather report, and signal report don't
make much of a asc. When that hap­
pens you know you 're up against stiM
aoothel slow,wilted prool that they
don'l give intelligence tests along wilh
the code test.

One of the things I par1icularry en­
joyed about AnY back some 40 years
ago was the ability it provided me to
write some interesting stories and
store them on punched tape. I've sug­
gested doing this with !ape cassettes,
bul it hasn'l caught on. Today ifs sim­
ple to store any number of stories on
'lappy disks and download them onto
packet or RTTY .if you ever taka ttlft
trouble 10 put them togethel .

Have I ever told you about the time
When my fast-think ing saved my sub­
marine from being sunk? Or the tune
when I came that close to being kIlled
by the Shllta while on a hunt ing safari
in northem Kenya? Or the l ime a drunk
lned to stab me in the heart WIth a
hunting knife? Or my strange first c0n­

tact wilh Ch ina? Or some of my hairy
llying eltpefl81lCeS WIth my own sea­
plane? Whal iI was like when loperat­
ed Irom Sw8liland and Lesotho? Or
from the king 's palace in Jordan? Or
the biggest crook I've ever mel in ama­
teur radio?

I'd love 10 have these recorded and
quickly available to play, bul even OAT
tapes take 10 to 20 seconds to cue up.
We need something fasler, so I'm took­
ing forward to Sony's new minidisc
(MO) technology, where rN be able 10
record over an hour of srcoes on a tiny
disc and access any track I wanl in one
or two seconds.

Using the same medium I'll be able
to use either voice or an ASCII file and
dump it via CW, ATTY, AMTOR or
packet. I don'l know how popular MDs
wilt be tor music, but they could be a
boon lor hams.

Of course I'm presuming that you
have somelhing of in terest 10 talk
about. That you've seen some interesl ,
ing movies, watched some interesting
TV shows on PBS, read some lnrarast­
ing books , . . etc. Alas, a dismeyingly
large percentage or the publ ic doesn't
or can't read . Plus they've never gone
anywhere or done anything.

It you 'd gel your station set up tor a
combination 01 packet and slow-scan,
you' d be able to set up whole libraries
of short slide shows, complete with
commentary, all accessuae via a menu
by the Chap you ' re in contact with .
Then, instead of jusl telting you about
my visit te; the Palaceol Nebuchadnez·
ear. a few miles from Baghdad, I could
show you some lascinating pictures,
000

Or perhaps you'd like to see how­

they bake pita bread in Tehran by stiCk­
ing the loaves 10 the sides 01 igloo­
shaped ovens? Probably not eh? Well,
how- about some slides 01 $harks, bar·
racuda and gorgeous coral? Or lionhsh
in the Red Sea? Ormy DXpe4itiOn pic­
tures!rom Navassa in 1958 or 1973?
This isn't quite practical yet. bul it
cou ld be w ithin a year il someone
would do the software.

A recent letter trorn Wall AH6HU
SI.l9Q8sIs ii's about time lor some c0n­

cent ration on develot>ing ham soft·
ware . We need some macros 10 Slmpli_
Iy log keeping and combine it with QSC
files . We need 10 be able 10 make satel­
lite CIt Iotir contacts without having 10
shuttle between satellite tracking, 109-

I
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50 MHz
0508G 1 "' " 15/0.6 StJlaJ1l
050lR 1 II' " -/- '......05106 lD II' !5 15/0.6 SlllldaJ1l
0510R l' 170 !5 -/- R,plll.r
0550G l' <DO 6D 15/0.6 ".0550RN l' <DO 6D -i- R.,.ter HPA
055ZG Z5-40 '" 55 15/t1.6 ".055ZRH Z5-40 <DO 55 -/- Rcpater HPA

144 MHz
1403G 1-5 10·50 6 15/0.6 LP'
141)9G 2 15' !5 15/0.6 SlIndanl
1409R 2 15' .. -t- Repeller
1410G lD 16' !5 15/0.6 SlIndlJ1l
14I0R lD 16' .. -/- '.....,
14IZG Z5-45 16' 20 15/0.6 Sta.aJ1l
141Z1 Z5-45 16' " -i- '.....,
1450G lD 'DO 54 15/0.6 "PA
1450RH l' ,," 54 -/- BllIntll'NPA
145ZG !5 '" 50 15/0.6 "PA
145ZRH !5 ,," 50 -/- R.peal.rHPA
14546 5G-100 '" " 15/0.6 "PA
1454RH 5G- 100 'DO " -i- Refalll' HPA

220 MHz
ZZIOB lD 13' 20 IZ/O.1 Sb.aJ1l
ZZ 10R l' 13' " -t- Rtpallr
ZZIZB 3D 13' 15 1210.1 StllldaJ1l
Z2 12R 3D 13' 15 -i- R.puler
2250G lD .20 41 14/0.1 ".
ZZ50BH lD 280 " -i- Repeatll'NPA
ZZ5ZG !5 220 36 1410.1 "PA
ZZ5ZRN !5 '" " -i- Befeat. HPA

44IJ MHz
4410G l' lD' l' 10/1.1 SlIndlrd
4410R l' lD' 18 -/- Repealer
4412G ZO-30 lD' " 10/1 .1 Slndard
44IZR ZG-30 lD' 18 -i- Repeater
4450G lD 175 " 1211.1 "PA
4UOAE lD 175 " -i- R.....t. HPA
4452G !5 175 " 1211.1 ""4452RE !5 175 " -i- RepulerHPA

~.h. • • ,I
MODEl 1410G MODEL 14506

A. a. llUfilr1 [..." t11 .. liar, ....... -.it. IJIr
IlItlrullc T/R swltcti' l ad m C1pa.lIlly. 1le I1Ctlre
preamps II' Gals FET dmell rated al .5 dB NF with + 18
dBm 3rd Drder IP. LP,\ Slanderd end NPA amps Ire
intermittent duty dall' IIIllabll fDr . 11• •d mabil.
tpll'1tlll. Rllleltll' ....ps.rt c..ti'.'1 d.ly. clw C.
AmpllllH ClPlbllltles: N........r, II fl"1W . r .....
_Ill; lOG-ZOOI Nz, Z25-400 1Hz. H GHz. 1.11.,
fZ8W!. C. _ erciIL.tc.. - ellI." 11CIIry. ACIlI,wt• ••••,
RI PrllliPS "It mna.1e.

NEWI
400

WATTS
(1" 4-1" 8 MHz)

2.95
12.25
12.95
1495
12.25
10.95
1095
, i.sc

'"19.95

wuv ..utE TlE C'X NET9
AU. ON THl!! NATIONAL

TU1E-UP

'''''''''''''

UPS shipping included
CA re,i,knl, pl...'iC add <ale, tal

ClRCU 2 70 Ofrt READER 5(RVICf: CARD

esoz
6 526...
PlAI9061 14
6567VlC
6S8 1 SID
AN90 1122S.226-227-229 ROMs
3106541571 Upgrade
6 510185QOCPU
4 1641C64RAM __. " " .... ,
C64 Keyboar d
Computer sa.", 1l1C64 prOleCtlon 5~lem for

"P,kes & _ supply OV<!<103<l 17.95
NEW C64~_P-.rr Supply 2<195

H,gtIet amperage CI .8). runs cool end II'>CluOes
1 rear wilttanty , ....... absolute .......1 lor pactoet
.ildoo usona It>e C64
(4 .3 amp ve<s>on lor C6 4 """ludesCommodol'e
DiagnostlCI"n _ , 37.95,)

AMIGA
8 S20ACIA 14,95
13 KickStart ROM . 2" ,95
8372A F.. t1e< AIU>US/Rockwell chIP PUllet 6.95
U 7J 5upe< Denose S.SO
8362Denose 2.,95
836<1Paul& 2.95
5 7 19 Ga'Y . . . . " " ,.... 12 ,95
1 x 4180 SC ZIP (A3000) , . "" 2 4,95
A500 PC MOIt>ert>oa<d (1IOIlUl.8ted and tested~ 2 14 00
Mell"O" p 2000/AlnusiRockwell ch ,p pulle< 3 19,95

Now ..v _lo.- A5OO
A500 150 n. SwltchaoDle e 'll Foot Poowe.-

SuppIy"an .-.th~ -.oItales 83.95

SEND FOR FREE 36 PAGE CATALOG

c:~ COMMOOORE/AMIGA po"""
IIlEI\ACUIIENT CHIPS, PoUlTS, l.f'l:":AI.OES I

COMMODORE

THE GRAPEVINE GROUP. INC. •CIC 3 Cllestnut SlIm, Suffern, NY10901 ~

ORDER UNE 1-800·292·7445
91051·2424 II<>.n H £SH I.-f fax 914·351-6243
Woo 9"ll _ _ """'" ",0.., e

CIRCU 192 ON RUDER SERVICE CARD

\\ h~ li,tO'n 10 arrirn~

thO' \lae.Ic'oIch filler:

• .. full, a"tomahe. ' '' lunin.I. .............' ) .

• .~,II" In, 'all. hot..,..." lh. ria anda n
..1..,,,,1 , peah r ,0< h.adph"n....

• ran I>< Irll .... IlI Il ho limo .. hi le ,.pO'nll ln.
S."R.

• al~,,, .~""lo._.n""SMI"""' ,,,,,,,,,

.. 2ft ou <9 go«",.
• . ......1. ... 12 \ '1)(:-.."""11, ",'.i l~blto (..,m

lb. acee-" .• j""k nn lV'" rl • .

" ......., filte< ........'iooo .. jib ih 2 ......
U :D.

Mal:.i c all ~ removes a ll
heterodynes ca used b,
tuners, carriers, C \ \-' ,
computer RFI and other
simila r QR'l l

. ., .
'.

Heterodyne Headache #21.335
Get fast relief wilh a

magicinotch~
" u l" ma lic n"l,·h ....di" filt~r

A W ide S e l e ct i on of

ARRL BOOKS
are available from

Uncle Wayne's Bookshelf.
See pages 94·95 of this issue

and order the best of ARRL today!

CiRClE 195 Ofrt READER 5(RVICE CARD

GET-TECH Sf! ~IVIfW IfIj J UNI 'f ' 13 '~Iv AI

201 R~.l' Road NOlAKlI $89.00
N _ _ VVind . o <. N Y OlII)f~"_OII "'''ll.''US ''

1 2653 ADO .t0011_....., H.."CO'....

(91 4 1564.5347 COOC.........aSARl ...oooT1Ol'UlL

IVQICE ID'..

/ AUDIO MIXER 2". P P
J 400ma TXDRIVE
I ' 8 TO 1f>y OPERATION
ITlME·OUT.IO. TIMERS
I SMALl Silt 3.4' ~ 3 .fI·
ISOUElCH. COfI KH EQ

I MAOEIN U.SA.
I HIGH QUAUTY
IlOW PRICE
IBA"ERYBACKUP HAM
ISCHH M IICS INClUDW

KE2AM's
V OI CE 'O 'er /CONTROLLER

j·Com · P () Uo' 19-1 T . Hen Lomond C \ 95fHIS . (-1081 335·9 120

COMPlETELY SELF CONTAINED-,..Sl add radIOS, power.
m 't. a n d YO U ha ve a ,epea ter. Record a n y \loic e in to
ballerv backup Non-Volatile RAM. On-board lim e ,s l ak e
ca re 0 110. squelch 1.,,1, a nd t ime-OUt1imin ll. MI ~er lo r
'e<:1!'i_ and 10 ·.... audio. Muting 01<ec&ive audio d..... ing
squekh I~_ COR Of squelch a<;I,vated, All buffered 110

V ER B FEATURES

W_kends and ."enlngs
by appointment.

TE SYSTEMS m 11 3·418·D5t1
~O. I. 1!lll45 FAX 113-413-403.
La "..... U IIlOZ5

T E
S V STEM S

RX Preamplifiers
NF '-In

Bind Mod.1 (dB) (d8) Connector

50 MHz 05Z01 .5 Z5 INC
50 MHz 05Z0N .5 Z5 II
144 MHz 14208 .5 Z4 8NC
144 MHz 142011 .5 24 II
220 MHz 2220B .5 22 BIIC
220 MHz 222011 .5 22 II
440 .Nz 4420B .5 18 GIIC
440 .Nz 442011 .5 18 II
Conn" your loc;al dealer .. and dirtcllyI.
IIrtIler ,nd. ct illlflIIIin. Aft PrW.cb . ... i.
USA.

Walch 'QSO
Amateur Radio '
Monday n ights
9pmto12on
Specenet-t ,
Transponder·15

9:00 am - 5:30 pm
weekdays

W,,,.,,, ,l-.. ... ,"'* ~fi",n__ '*'io """".
PH. (716) 664- 6345

(800) 752-8813 for orders only

IICOMI

VHF
COMMUNICATIONS

VISA

280 Tiffany Avenue
Jamestown, New York 14701
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9ln9 . and word processing programs
. .. loading and unloadIng. with anen­
dant waits for our Si rugglil'lg processor
to wade through the top-heavy soft­
ware.11 you'll gel s ta rted wrlilng some
soltvrlare we can publ ish, we 'll even
help by mak ing it available both on
tloppies and via our BBS.

The more we can use our compulefS
and other storage systems 10 enhance
our OSOs. the more fun amateur radio
will be, both lor us and for the people
we gel in contact with. let's head to­
ward multi-media, using packet. voice.
computer storage. SSTV and so on,
gradually gelling ourselves into the
1990s in technology. And let 's start
seeing some art icles from you on how
to do it.

Whitt '. Been Your Contribution?

What are you really good lit? Is there
anything where yol{r. a local expert?

A n81100ale~? A world expert? Any
ski ll or field where you Siand out? Or
are you satisfied to be medIOCre? Are
you a star In some field , . .or just an
anonymous cypher?

In amateur rad io each special inter­
est has its stars: W3CUL 'or tfallic nan­
dling: W2QHH lor certif icate hunting;
W6A M 'or OXing; W2BFO for ATTY ;
W8JK for antenna designing: W6KG
'or DXpedition ing : W1FZJ for Moon­
bou ncing ; W2KPL IorATV.

What separates the stars from the
mediocre? Passion.Passion goads Ihe
star into 'Mlf1ting a ktIIe harder and longer
than anyone else in one niche. It's
surprising how little extra~ it takes 10

begin 10 stand out in your community
... in your company ... in your Club.

I got fascinated by the idea 01 digl\al
communieations (RTTY) back in 1948.
By 1!J51 I'd gotten so fed up wilh the
lack of communieations in lhe lield that
I started a newsletter _. .Amateur R&­
de Frontiers . Soon I was an " expert "
and was asked lo do a column in CO! I
slarted givmg talks to ham clubs and
wrote me l irst RTTY manual, My RTTY
column led 10 my becoming the editor
01ca.

IS med iocrity gen etic or is il leamed?
When there 's a call for help by your
ham ctub, are you right up front, anx­
ious to do something? ClUb presidents
are alwa~ complaining that 9QIlob of
the work for Ihe club is done by 10% 01

the members. In which group are you?
At work . • . Whatever kind 01 work

you do . . are you eeusuee to be
me<hocre? How many magazines do
you subscribe 10 which will help you
learn more about how tocc your work ?
How many books have you bought in
the tast yearon the sub;eet? How about
adult educationat courses in nearby
schools? How about professional sym­
posiums and conferences? If you 're
not taking them, should you at least be
teaching them?

What aspects of amateur radio are
you inlo? Tried packet yet? It so, have
you given any talks to your d ub on the
sub;eet 10 try and gel other cl ub mem­
bers interested? Ditto satellite c:ornmu­
ecetcos. moonoounce. UHF experi­
mentIng , ATV. SSTV,and soon. Of are
you a mediocre narn with only the most

vague understandmg of 9QIlob 01 what
the hobby has to offer? Are you merely
a rag-ehewef, satisfied lo gef on the air
and m indlessly repeat the same
garbage over and over lor years?

If you're in sales, could you get up in
fronl 01 a sales meeting and teach a
group 01 salesmen about sel ling? II
you' re a manager, are you up 10 teach­
ing a management group about man­
aging? Or have you been getting by
without really knowing much about
your cratt. .. without reading about it
daily . . without trying to learn more?

There's a big di fference between
getting very good at something and be­
coming a true expert. My rule 01 thumb
has been to work al a new skill or inter·
est unti l I'm in Ihe top 10%01 agroup ol
people involved w'lh thaI interest . After
thaI , the amount 01 tIme it takes to get
better at il Slafts 10 escalate Iogarilhm...
cally and you 're headed toward being a
one-interesl person.

Let ' s say you decide lor some weird
reason to get good al work ing OX.
Yoo 'll find there are few guidelines in
Ihe ham magazines about this, Even
the OX bullelins don' l cover the sub­
ject . They're almost 100% involved
with lists of rare OX sla tions, their aSL
man agers , times and frequencies,

Okay, how good do you want to be?
Some hams are so totally involved wilh
work ing OX that lhey are mooomania·
cal on the subject. A rare OX stafion will
keep them home Irom work . ..even
from their son 's graduation. I'd sug­
gest selling a goal 01300 out of the 400
possible counfries. Ttlat'Uput you well

up in Ihe 10% stratosphere in most OX
dubs.

If you 're going to work 300 countries
you 're going to need time, good equip­
ment and a IoC 01 expertise. You can
make up lor any shortcomings in one
department by spending more time in
another. Howie W20HH goIlothe lop
01 the eertificate-hunting pile more by
dedication to his pursuit than by having
a big signal. But a big signal witl sure
cuI down on the time it takes. And it's
more run with a big signal.

II doesn't take much power 10 get
through on a clear channel, so why the
kilowall and the beam? That's to clear
the channel . You can 't gel to be a suo
perb photographer wllh a Brownie. So
l igure on spending some money on
your infetesl, whatever it is. Get good
equipment. If you 're into music, get a
damned good h+-Ii syslem. If you 're g0­

ing 10 rack up a OX score, put up a
good, high lower, crown it with a Single­
band beam, add a kilOwalt amp/irlSr,
and you 're ready to start clearing your
frequency ... to jump into the pile-ups
and come cut with the prize while
you're stilt smiling.

Your big signal is line. That's like
having a W ea t herby for hunting
(Weatherby was a ham, by the way).
You still have 10 know where to hunt
and how 10 ' ind that elusive prey. This
means gelling OX bulletins, It means
etlecking inlo the OX nets. II means a 2
meter link with Olher DXers. It means
gell ing damned good at winning OX
contests, lor Ihars when some 01 the
really rare spots are activated. That's

::=••
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Carole Perry's (Dayton 1987 Hamof The Year)
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- FREE V,deo Tape ShOWing Classroom Use
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when your big signal will pay oft.
You still have to learn operating

tricks, How to lail-end without aqqra­
vating the OX op. How to get your call
ac ross fast. How best to come out on
lop 01 lhe piles, How to lind the rare
ones. How best to deal with Iisl opera­
tions.

Sure, I've worked something over
350 countries . , . and I did it withoul
losing my perspective , .. without be­
coming a OX addict. II you've got a
good signal you should be able 10 work
a hundred COUnlries in one OX contest
W1:!elIend on 20m SSB. I did. Two hUflo
dred took me a month. Three hundred
a year . From there on Istopped being
serious about it and caught the rest by
eccoeot.

I went about learning to be a compe­
ti tion driver me same way. l goI a good
car (Porsche), took lessons from some
top racing drivers, and practiced on
some lop race tracks.

Same wit h rallying. I got the bes1 in
equipment. drove for some top eevqe­
10fS to learn, eendeveloped my own
rallying system and then started teach­
ing it to Olher navigators. The next
lh ing I knew I was importing special
walches and computers lor ra llying
and advefl ising them in the car mage·
l ines. I developed my own special ta­
bles for navigators and those using my
system _re usually the winners,

Once you 're over 300 counlries it's
time to ease 011 and start using your big
signat !of less predatory purposes. It
doesn 't hurt to have that signal lor
RTTY or packet. Or you might gel in·

volved with contests and start conect­
ing awards, Once you get good at con­
lesting, it's fun. Oh, it's a real bummer
for th e hams who just want to raq­
chew, but contests only come on about
50 weekends 01the year, so don't pay
any attention 10 those milksops. Ignore
them. Crush their pi ti ful bleats with
your Big Signal.

Once you gel used to no longer ee­
ing mediOCre you'll find yourself get­
ting elected president of your ham
d ub ... Of any other dub you join. And
that's fun , too. It's a challenge. Now
you 're in show business. And once
you 're more then mediocre you're g0­

ing to be a lot more interesting 10 talk 10
on the air . You're going to have inter.
est ing things to say. You 're 1101 going
10 be stuck way down there in that sorry
ru1 of reciting your name (oops, pardon
me, ha ndle), rig , antenna, weather,
and ever to you .

40 Years?

Vep,l started publishing my first ham
mag;uine 40 years ago, in June 1951
... complete with long ecncears. I did
il because I couldn 't get anyone else to
00 il_• .and il needed to be done.

In 1936 I was just another fal 14­
year--ok:l teenager. Then an angel .. . or
perhaps a devil, depending on your
perspect ive . . . stepped in. My boy­
hood chum, Alfred Lake (Alf ie), and
I_re in church (Dutch Reformed) one
Sunday when a chap came in canying
a big carton of radio parts. Rather
than throw them away he gave 'em
to Alfie. Alfie took one look and asked

if I was interested, Sure!
We read about angels coming or ba­

ing sent down by God to do good
things. But the Devil himself seems to
get invOlved wilh the bad things. I
guess he doesn't have as big a stall
.. . or maybe as much 10 00. Vel , when
you consider the number Of bad things
happening compared to the good. EI
Diablo must run a very l ighl ship . I
don'l believe lor a minute that govern­
ment employees go to heaven, but God
must be using a similar management
system.

Anyway, the box of radio parts goI
me to checking my Popular Mechanics
back issues. I Iound an artocleon buillj.
ing a cigar-box radio which used my
parts and put it logether. Then either
one of the besl or the worst things of my
ute happened . .. it worked ! I was....,.."

My high school (Erasmus, in Brook·
Iyn) had a redo d ub (W2ANU), wh ich I
joined. Naturally I started studying lor
my ham licket .. . and eventually ee­
cameW2NSO.

Cut to 1948. Atter lour years in c0l­
lege and another lour in the Navy
(WWII). I was worIc ing as chief camera­
man for WPIX·TV,the Daily News sta­
l ion in New VOfk. I set my 2m ham
station up on the 37th floor , complele
with a 16-elem&flt beam on the roof .
Big stull in those days.

But hey. what was thai _ird beadle­
beedl ing up on 147.961 Turned 01,11to
be John Williams W2BFD and a bunch
Of other RTTYers talking with each ctn­
er. Hmmm, Teletype. eh? It didn 'l take

long before I'd built my first RTTY unit
and was pecking away on a Mooe1 12.

There was qu ite a c rowd on Ihe
channel, all with automatic start and
stop RTTY systems so they'd work just
fine unattended. We had clocks on 'em
which allowed us to selectively call any
individual at so many minutes aher the
hour. II we turned on his machine duro
ing the one minute interval we could
hold i1 on and leave messages. Several
of us even buih in a system to get an
answer-bace acknowledgemenl that
the messages had been received. Not
bad for over 40 years ago, eh?

I was havin g so much fun thai I
wanted others 10 find ou1 about it so
they could have fun too. I lried 10 get
John to start a newsletter, but the bes1
he 'd do was send out bullel ins on
RTTY. Well, that wasn 't going 10 help
attract newcomers! We needed an
RTTY newsletter.

In 1951 I got a job as a TV director at
WXEl in Cleveland and, _ . there
was a mimeograph machine. Within
days I had the first issue of a Teletype
bulletin in the mail 10 everyone I knew
who was involved wi th this obscure
hobby. I called il Amateur Radio Fron­
fiers and published il monthly until I
look over as ed itorof CO.

My newsleller soon goI me a RTTY
column in CO, and that led to me ee­
com ing the editor in January 1955.
Then, when I got fired in January 1960,
I decided to stick with publishing. The
first issue of 73 came 01,11 in October
1960.

Continued on page 82
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Conrinued from page 79
It was that conlounded box 01 old

radio parts that started it all . When
Iriends found I was interested in rad iO
they started dumping old radios on
me. I had a ball tak ing them apart
and saving the parts. II I'd only knowo
that puttIng 'em up io the attic for 50
years wou ld tum them ioto sol id
gold . , I But theo, I'd have done a Jot
better job 01 saviog my B,g·Llttle
book S, my baseball cards aod old ma r­
bles 100. Heck, I could launch several
more magazlfl9s jusl by selliog allihat
oId junk ,

One legacy of my maoy years spent
at the workbench build ing things is a
twiS1ed pelvis. I tanded to stand 00 my
right fool aod this eventoeny gave me a
slight permanent twist and a rasulling
weak back . I suppose it was a reason­
able trade-oll , because I had a wonder­
lui time building rigs, receivers, audio
amplifiers , RTTY , SSB, VHF gear and
soon.

Parts? Did ' have parts? I had tons ot
'em. It tOOk two moving van loads to get
'em to New Hempshire wheo I moved
up Irom Brook'yo in 1962. I had tholr
sands 0 1 tubes, cabinets full of resis­
tor s, capacitors , swncnes. re lays ,
sockels, coonectors. When I fl99ded

something I'd get a dozen or SO, just 10

be sura. I didn't just have switches or
COOnect0f5 , I had 33-drawer cabinets
01SWilches aod COOnect0f5.

I saw the beginoing of the and when
Iran$ist0f5 and ICs appeared , so I held
a couple 01 mammoth aucl ions and
dumped everything at cents on the d0l­
lar, mora interested in finding good
bcmes for my parts than getting money
lor them , You don't sell things you Jove
tor money. I still remember every one
01 those parts ... the Sangamo trans­
mitting capacitors, the vacuum capaci·
tors, those cute little 454 acorn and
9001 peanut tubes, remember nuvis­
tors? How abou t those 815s? 826s , ..
two 807s in one envelope? One rig had
2Q3Zs, another 813s. My 2m kW had
CX-125s .

Oh, there are plenty of things 10 bu ild
these days. bUI not rigs. Home building
can' t begin 10 compete with the 9COfl­

om iMOf scale of commercial manufac­
turing. Individual hams have a hard
time out-designing ....tloIe labs of engi.
fl99fS and technicians at ICOM, Ken­
wood and Yaasu .

W,lh parts so hard to find it's easier
to tum to Ramsey and other kIt suppli­
ers and let them shop Asia lor us.

My fIrst job alter college ....as as a
radio announcer/engineer. Thai was
fun. but it dido't seem 10 have much 01
a future . I fell the same alter trying
television for three years. But my basic
need was to get people 10 share the
things I enjoyed, so publishing seemed
like a good medium for me.

I've been at it ever since, encourag­
ing kids to get into ham radio . . . try ing
to get hams to li nd out how much fun
e r-rv. SSTV, packet, 10 GHz, DXing.
DXpeditioning, moonbounce. OSCAR
and so on can be. Yes, I'm a nag.

When rereerers came along I drove
tens of moosencs of readers crazy
push ing Ihem to try 2 meter FM aod
repeaters , I did the same with SSB

when met first came along. And com­
puters too . 1nolonly badgered my ham
readers to try computers, I started one
computer magazine after allOther , driv­
ing 0V1lf a millioo reeeers to learn more
about 'em and have fuo. I publIshed
dozens of books and hundreds of soft·
ware paCkages.

Now I'm shariog my love of music
wil h my Music & AudiO Reviews maga·
zine. urging them to just damml\ listen
10 ragtIme. bluegrass, marches, fol k.
and a ....ide variety of ethniC music.
And . as usual , I'm succeeding .

At 69 I have whal . maybe 10 years
more to go at best? Well , thaI's 10
years to help people have fun , Aod
since one of the least tun things is to be
poor. I also push anyone who'll read or
neten 10 get off their tnnts and start
making money. It' s out there by the
carload, just waiting for anyone with
the guts 10 go after it . . . and that's fun
too . It's exciting!

Making money doesn't lake brains
or even a college degree, all il take s is
work ing in a direct ion which has good
odds for a payoll ... aod working hard­
er than most other people. At 69 I'm
taking it easy. Heck . I seldom work
more than half a day any more. T....eIve
hours. I can 't lei worll eat into my ham­
mlog time, righ1? Hmmm, as the pub­
lisher of 73 , perhaps I should count
hamming as work. No. that would put
me on overtime.

6e.ting The Bushes

I'm heartened by the grOWlog num­
ber of clubs which are aclively trying
to recrun new hams ... pa rt icula rly
youngsters. My apologies for being
such a nag about gell ing more hams,
I' ll be even mora heartened if (a) you
start sending me some photographs of
your newly licensed youngsters and (b)
you increase your efforts.

I! your club would like 10 start Novice
or no-code Tech classes, but you don 't
know how to get 'em out at the wood­
work , I can give you some hints. Like
hint 11 is to ma ke sure you have inter.
est ing meetings so that ....hen you gat
newcomers to come they ....on 't be
turned oll lorever about our hobby

While I know it's possible that an old­
timar could actually force himself to
be nice to a youngster and manage at
19a51 a strained grin for a lew moments ,
you might do better to renre your f0­
gies to the back row and gel someone
with lilelelt in 'em to front tor the club.
YOU old fogies can get mad at me if
you like, since I'm probably older tnan
you.

Okay, now how do you drum up
mose newcomers? Well . there are
two ways to go about it, so do both of
them . You can go hunting for Ihem in
the most likely places ... on CB and
in schools. It won 't hurt to see if some
members have kids who haven 't yet
been tur ned inlo fanatical ham
haters.

I' d gel a team 01 two or three club
members to scout the CB channels,
looking for fresh blood. If you get 10 'em
before they get disgusted and qu it ,
you 'll hava a chance. Invite them to a
club meeting . And when they come, for

heavens sakes say hello to them . Talk
to them . Get your members 10 come
out of their huddle over at the side of
the room and be gracious hosts ,
Jeeze. do I have 10 explain the funda­
mentals of good maoners? Judging
from many of the clubs I've visited, yes.
ldo

I gave a talk about amateur radio to
lhe fifth graders in the kX:aI school.
They started a ham club and I'm 51 ill
gelling lellers of appreciation from the
kids. I wrote about that and asked if
anyofle had a spare rig lor the club. No
one wrote. Tsk. If you won 't even part
with a rig you 're IlO longer using. at
least put in your will to have your ....idow
send one of your rigs to help out the
kids .

I! I can do it, so can you, So gef in
touch with your locet schools and ask
the principals if you can talk to the fi fth
or sixth graders about amateur radio.
Mention thai kids need to learn about
technology ... and they'll learn best il
they are enthusiastic about it .

Yes, I know, that's old gf()l,lnd . Sure.
bulttle tact is you haven't done it yet,
so I need 10 remind you. When it comes
to things you should be dOing , but
which take a lillle initiative , I have 10

nag the heck oul of you. Now get mov­
ing! Heck, if l can lind the time, so can
you. You 're not oosier than I am.

Publieity

One of the easiest things you can do
is start gett ing people acquainled with
amateur radio by gettiog it mentioned
in your local papers . . and on ttle ra­
dio. If you know how 10 do this. e's
simple. If you don 't. you 're in for a 101of
frustration.

First, you need to have some sort of
flimsy excuse lor sending out a " re­
lease. " This can be when a member of
the club makes DXCC, WAS, wins a
contest. when the club doas Field Day,
has a picnic, auction, hamlesl , or other
event, graduates some new licensees,
holds a uensmtner hunt, provides com­
munications for a race, rally, walka­
lhon, has a celebrity speaker (tike an
astronaut ... no, I'm not a celebrity

.01course I could immolate myself
on the front lawo of the White House in
protMt 0V1lf the loss of 40% 01220 and
become a celebrity, but Who needs a
talk from a roast ham?).

00 some brainstorming tor possible
news items. How about a club member
making a 10.000 mile OAP contact
with a rig he can hold in the palm of his
haod? Or maybe someone has made
DXCC over a weekend? Qr WAS in one
night? Or WAC in 10 minutes? How
about some contacts with hams io the
USSR? Or the Mideast?

Did I ever tell you abotJI the time I
worked W7IMWIC7 in Tienein , China?
He was running 1/10lh wall to a signal
generator and a longwire on 10 matars!
Tell me about QRP. And yes, 1worked
a hundred countries on a weekend,
worked all states one night, and made
WAC in ten minutes one morn ing on 20
meters. No, I didn't call the newspa­
pers , .. buf I shou ld have!

It's unlikely the paper ....ill send out a
repo rter or photographer, so you ' ll

want to get a club member to take the
pictures . . . blaCk eoe white , not color,
lor most papers. Color pictures don't
do ....ell in black and white ,

Perhaps I'm presuming 100 much ill
sugge51 that you may have someone in
the club who can write. Many of lhe
lellers I get are on spiral nolebook pa­
per, wrillen in something beIwaen hi­
eroglyphics and Sansknt The easier a
release is tor an editor lo use, lhe more
likely il is to gal published. I hope thai's
l'lCJ( a revelation .

This means you appoint a uteeete
club member to ....rile the release, Print
it out double-spaced, keeping iI coo­
else andlo the point . Include the noppy
disk so lhe editor won 't have to re-key­
board it. The tess editing it needs, the
more likely it is to see print. Tell the
story simply and clearly. Leave out the
ham lingo. Try towork in how much tun
everyone had at whatever you're wril ­
ing about and give a contact name and
phone number. both for the editor and
for any readers wanting information
about club meelings.

Once you have your release ready
to go, compl ete .... ith some ph otos
(each with a capt ion taped to the
back . ..do not usea ball pen), irs tima
to call the editor and telt him you 're
sendiog a release. Tell him if he has
any questions to give you a call .

Then. when you think tle 's had lime
10 get the release. call agaio and see if
he has aoy questions. You can than
ask if he'sgoiog to run the 51ory. so you
cen tell the club members and tbelr
famities 10 look for it .

Be sure to include the facl thai the
club is giving rcense classes and that
newcomers are most welcome. Then
see that they are .

One mora thing , try to get across the
idea that you're having fun.

I! you keep getting our hobby into
print and mentioned on the radio, even­
lually the concept that hamming is fun
and accessible will seep into the public
consciousness. With over 3,000 ad
messages a day hitt ing us, it isn't easy
10 get through the clutter. It takes imag­
ination and pers islence . One l ime
doesn't do a thing . Two limes doesn't
either. It takes a COOlinuous barrage to
penetrate .

When I lacture college sludents on
entr9prenetJrial ism I always aslI lor a
show of hands ollhose Who know what
amaleur radio is . I' d say that about 5%
of them even have a clue . And it 's our
fault that we have an almost totally
secret hobby.

One of lhe things I pleaded with you
ARAL members 10 do is to lean on
th ose Old dcido direclors you keep
electing every two years and get lhem
to have the general manager set up an
honest-to--goodness PR department 10
go after both national and regional
publicity lor Ihe hobby. And keep lean­
ing unl il they stop double·talking and
get into action.

Okay, you have your marching or­
ders, what else do you need? Let's gel
cracking . . and don 't forget 10 send
me a copy of your stories when pub­
lished so I can start g iving your club
credit. fiJ

i
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incorporates our patented
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HAMS WITH CLASS

-

Photo B. Fifth grade students watch as Kingsley McDonald speaks on the radio.

Photo C. Eighth grade students Farah Berens (af the mike) and Arnold Disbrowe
teem how to make O$Os.

mer, lake Winnipeg oflers passage for
barges and fishing boals. E.cellent air­
pori lad ;hes allow small commercial
airl ines to Ity in and oul on mosl days.
Isolation is a lactor shared by many
northem Manitoba communities.

Berens River Firsl Nation Reserve
ha s apprcximatetv 1800 residents,
most 01 whom are Treaty Indians 01 the
Saulleau. Tribe . Many 01 the students
speak Saelteaux "uenlty, and have the
opportunity 10 sl~ their language et
school . School programs encourage
respect for lheIr local tMlfitage and cul­
ture.

Berens River School is operated by
Frontier School Division No. 48, and
costs are shared with the local Native
Bancl. Frontier School Division is the
largest school division in tolal area . in
North America, and covers many re­
mole communitie-s. The Area 3 super­
Intencent has been most supportive in
encouraging new programs. like the
Ham Radio Pilot projecl , which will
hopelully help advance communica­
tions in these northern communilies.
Student interest could develop inlOlile­
long hobbies, and perhaps lead into
veocos careers. Many sludenls have
been inlroduced to radiOs because
their parents operate marine radIOS on
thei r fishing boats in summer when the

boats head out on lake Wlflflipeg. Dur­
ing winler, when Ihe fishermen use
bombard iers on tne !rozen lake .
marine radios are essential equip­
ment.

In the lall 01 1990, the ham radio
shack in Berens River School received
a new rolor and control for its large­
sized, heavy be am antenna . The
Berens River Band Council gave the
school a large steel lower on which to
mount Ihe beam. This antenna allows
global coverage 01 the 10, 15, and 20
meter bands. Another antenna, an in­
ver1ed-vee, allows contact on the 40
and 80 meter bands. The ICOM 73S
transceiver provides state-ol-the-art ra­
dIO contact with the outside worId_The
ham radIO pilot project in our school
includes classes in grades 5, 6, and 7.
This program has been slow at O9";ng
ofl the ground, bul more volunteer stu­
dents are ge"ing involVed trom these
three classes. Morse code keys ha'ffl
been received to practice code so Ihe
student s are well on their way loward
learning the alphabet. The students al­
ten meet during regular class time and
have been spending more time during
lunch hours and after school .

The highlight 01 our ham radio pee­
gram thus lar has been the 6th ancl7lh
grade studen lS' recent contact with
Carole Perry's students in Staten ls­
land. New Yorii . We had often tried 10
connect with them last year, but with­
out SUCOltSS. For most 01 our students,
it was the first time they had spoI<;en
into the mike. By the lime we made our
second clear (519) contact. Ihe stu­
cents were able to gi'ffl their names

c.r'OHJ Perry W92MGP
P.O. Box 131646
Staten Island NY J031~

The Berens River
Connection

Asa ham radio operator. I am always
fascinated with the way every radio
contact can produce its own unique
fun, e xcitement, or information. As a
teecner using ham rad io in the class­
room , I continue 10 be impressed with
the myriad 01 spirKltl lessons that can
be generated from the simplest 01radio
conlaCts.

W ithout even realizing II most of the
t,me. hams are always demonstrating
skills other than radIO ellp8l1'se_ Deter­
mination, d iplomacy. good wi. , c0op­

ereuveoess. and helpfulness are but a
few 01 the very real observable traits
mosl hams convey 10 the world 24
hours a day. How wonderful it is 10 be
able to point this out to children who
are altha radio.

When Bill Peckham VE4ML, princi­
pal 01 the Berens River School in Mani­
toba, contacted me, neither one 01 us
could have predicted the excellent ex­
changes our schools would be in­
volved with . Bill a nd hiS students tried
to check inlo our CO All Schools net lor
months. We always called tor them,
koowing that they would be lhefe lis­
lening for us. When _Iinallydid make
contact, it was especially meaningful to
all the youngslers. Phrases like " ham
delennirlation" and " r'KM:If say die"
were heard in my classroom lor days
as the children discussed the contact.

The children. being nalural goodwill
ambassadors, quickly set up a pen-pal
e)(change with their counterparts in
Canada. Many class sessions in the
next lew mont hs were spent on produc­
ing a schooIwide video 10 send to Bill
and his students. We coenoued to be

surprised and amazed al the diller­
eoces in our respective schools. When
my students in Staten Islancl learned
thai Berens River had a total popula­
tion of 1800 secoe.ue« jaws hterally
dropped. The school population in our
6th, 7th. ancl 8th grade inlarmediate
school alooe is 1800. It was great tun
lor me to watch the expressions on
their laces when Ihey heard Ihese facts
on the radio. The video tape and letter
exchange will undoubtedly be remem­
bered lor a long t ime. II you are lucky
enough to be an instructor with a ham
radio in your ctassrcom, don'l cheat
yourself and your sludents out 01 this
kind 01 terrific learning e.peri&nce.

From VE4AAL: Report on Student
tum Rac:lio

Berens River is an iSOlated commu­
nity located lao miles direetty north of
Winnipog, Manitoba's capital city. The
community is accessible by road only
during January 10 March , when vehi­
cles can drive over Ihe frczen lakes,
rivers, and muskeg. During the sum-
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DEALER Diii'ECTOiiYphonetically over the mike, and were
QUIte exerted WIth the matching 01 pen
pals. Some students were apprehen­
s....e about Iheir poor writ ing sk ills, but
were reassured that they would receive
extra help with letter writing. They were
will ing to try , and have nearly complet­
ed their rough drafts. We 've received
our firsl pic lures of Carole 's students,
and have Polaroid pictures of our own
sueems in the mail.

The students are eager to learn rTlOfe
about New York City, our conlact area.
They weren 't too sympathelic with Car.
o le when she mentioned the snow
storms in New York , as we had experi­
enced blizzards with - 40 degrees Cel·
sius during the holidays. The wind chill
sometimes made it more like - 50 de­
grees. StudenlS in Hol lywood, Califor ­
n ia, talkirtg on Carole 's net durirtg our
f,rst contact certaInly couldn't compre­
hend these condItions.

Dave Place , a guest instructor, re­
cent ly vis ited our school w h ile in
our community on business. He ex,
plairied to the students the theory of
how messages are transm itted trcm
the radio through the atmosphere to
other Iocalions. Within minutes, Dave
had several students talk ing to people
in England and Wales, as W8'It as listen­
irtg to people in Jlaly. What a way to
integrate studies ' It is mosl encourag­
ing to hear students who have never
had much academic success spell
their names phonetically on the rad io ,
and do their best writing a letter to a
new pen pat!

Our next challenge is to have our 5th
grade students lalk with Larry, a leach­
er in Hawaii I made contact with sever­
al times Iasl .rcoe. and his students.
Through such contacts, our students
are beginning to understand lhe con­
cept or time zone emerences.

My lal est chailenge to lhe etccente is
the Offer of a free ham station 10 the l irst
student who passes his or her Novice
ham exam. One young lady asked me
what I would do if severar students
passed the exam at the same time. 00
they eac h get a stat ion? I hadn't
thought about thall

In the fu ture. we will have to address
several needs, First , we need to identi­
Iy and obtain learni ng metertets
(books, publica tions, Apple lie comput­
er d isks, and vcec tapes) suilable for
our students, to help prepare them lor
lheir Novice ham rad io exams. Sec­
ond, we need more instructCN'S, as the
increased Interest among other stu­
dents means an added strain on lhe
instructor 's l ime.

Considering the advantages and ed­
ucational beneli ts 10 the child ren of the
Ham Radio Project, the time, money ,
and ettort makes everyth ing wor1h­
white. fIJ

AH hams are encouraged to utw this
column as a locus and referenctJ. and
to send in suggestions and iOeas so
thlll we can shllre and network with
each other on ways to promote ama­
teur radio to capture the interest of peo­
ple of all ages.

OELAWARE

New Cattle
Faclory authoriZed dealer! Yaesu, ICOM,
Kenwood. Tall-Tee, AEA, Kanlro-nics, DR­
51 MIg., Ameritron, Cusbcratt. HyGain,
Heil Sound, Standard Amateur Aadio,
MFJ. Hustler, Diamond, Bunernul . ",.
t,on. larsen, and much more. DELA·
WARE A TEUR SUPPLY, 71 "'adow
~ Castle DE 1\lnG, (302) 328-
>n• .

IDAHO

Praston
Ross WB7BYZ has the largesl stock ot
amataur gear in lhe jeterrnouotarn West
and the test prices. Over 9,OOO ham retat­
ed gear in stock. Call us for " all" your ham
needs loday. ROSS DISTRIBUTING CO.•
7' S. State. Preston 10 83213, (208)
852-0830.

NEW JERSEY

Pan. Ridge
North Jersey's Oldest arx::f fines! Short·
wave arx::f Ham Radio Dealer. 1"., miles
'rom Garden Slate Parkway. Authorized
Dealers for AEA. Kenwood, Japan Radio
Company, ICOM, Yaesu, etc. Ham Sales,
Lee WK2T. GILFER SHORTWAVE. 52
Paril Ave.• Pan. Ridge MJ 07656. (201)
3111.7887,

NEW YORK

Manhatt.n
Manhallan 's targes t and on ly ham
and business Radio Store. Featuring
MOTORO LA , ICO M , KE NWOOD .

YAESU, AEA, SONY, PANASONIC. MFJ.
GBC CLOSED CIRCUIT TV CAMERAS
AND MONITORS. BIAD WATTMETERS,
OPTO ELECTRO NICS FREQU ENCY
CO U N T E RS , A O R SC A N N E RS ,
TEN·TEC, ETC. Full stock of rad~ arx::f
accessories, Repair lab on premises.
OPt'n 7 days. M_F. 9-6 p.m.; Sat. &
Sun.• 1G-5 p.m. We ship Worktwidot . For
Specilic inlQrmalion uJI or write:
S ...RAY ELECTRONICS, 512 Broadwar,
Ne. yon. NY 10012. (212) i25-7000,
F"'X (212) i25-7oo1 .

OHIO

COlumbus
Cerltral Ohio' s lull-line authorized daalar
for Kenwood, ICOM, veeec. Alinco. Info­
Tech, Japan Radio. AEA. Cushcraft, Hus­
tler, and Bunernul, New arx::f used equip'
ment on display and operational in our
.-000 SQ. ft. store, Large SWl 08paftmenl.
too. UNIVERS...L R...OIO , 1210 "'Ida
Dnv• • Reynoldsbu~ (Columbus) OH
4306t. (614)6&6-.f267.

PENNSYLVANIA

TflIVOH
AUlhorized faclory sales and serv ice.
KENWOOD, ICOM , YAESU . featuring
AMERITRON. B&W. MFJ. HYGAIN, KLM,
CUSHCRAFT, HUSTLER , KANTR ON­
tCS, AEA. VIBROPLEX, HElL. CALL·
BOOK. ARRL Publicalions, and much
more . H..... TRONICS . INC • • 4033
Brownevflle Roecl . Tr8"IOH P... 1flO.f7,
(215) 357-1.fOO. FAX 1215) 355-1951.
Sales Order 1-aOO"'21_2120. Circte
Aeader Service 298 lor more information.

S. Adjust the RX bias pot (R l ) for perfect 50% HI
and SO% LOW duly cycle pulses . This is a critical
adjustment made simpler with lhe scope.

6 , Alter adjustment, ee-connect the RX load resi s·
tor (RG) and remove the temporary jumper.

Number 23 on r our Feedoaek can:!

UPDATES

Pseudo CW Filter
See the above artic le in the June 1991 Issue.
~ 18, Several pinout numbers in the original
SChematic need to be changed to reflect the PC
board pattern: p inouts 4, S. and G should be 10, 9.
and 8. respectively on U3. See the Figure for the
corrected schematic.

Although the CW fi lter will work with the incorrect
pinouts above, il will 1'101 work w ithout the junction 01

C8 and C9 going to ground. Note lhe grouncf in th is
new schematic; . Note, however. that tl'le PC board
layout is correct . TNX John KorzenkO KBSJQZ for
call,ng this to our attention.

Poor Man's Packet
See th is article In the August 1991 on page 8.

Wm. Kresl WB9BBC writes that he and Jim N9EOX
have discovered an easier method 01 aligning the
modem RX BIAS adjustment. The procedure is as
follows:

I . Disconnect the 33 ohm load resistor lRG) from
the RX alJdio inpullin.e.

2 . Temporarily jumper the TX alJdio output line to
the RX input line.

3 , Enler the PMPTEST software and run the 600
Hz transmit audio lest .

4 Place a scope on the RXD data nne Of the
modem chip (pin 8). The transmit dala consists Of
perfectly timed square waves (duty cycle wise).
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Says WB9BBC. "I also used a scope to set the TX
aud io output modulalion to the HT to approximately
20-50 mV (peak-to-peak). I have buill and tuned up
l ive modem boardS since, and lhe procedure works
fine ." TNX Wm. Kresl WB9BBC· 1iI
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Number 27 on your Fet>dbac:k card

BARTER 'N' BUY
Tum your old hem.nd computer gear into c:uh now. Sure, you un w.rt lor.

hemlltSt to Iry and dump it, bul you know you'. get .I.r more realistic prioe it you heV'll
itout where 100.000 8CliV'llham potential buyers cen _ it than the lew hUndreclloeal
hams who come by ,!lei marl<et Iable. Check your ettc. garage. celI.r ' nd do$el
ShelvttS and get cash tor your ham ' nd eo<npuler gear be fore iI's too old to sell, You
know you're not going to use il again , sowhy eaveil lOl'you r widow to throw out? Thll
stull isn'l gen ing en y younger!

The 73 Flea Marke f , Baner 'n' Buy. COSIS you peanuts (almoSI}-comes to 35c a
word tor Ind ividual (noncom mercial) ads and $ 1.00 a word for commercial ads. Oon'l
plan on telling a long story. Use abbreviations. cram il in . SuI be honest. There are
plenty 01 hams who love to hx th ings. so if il doesn't work. say so.

Make your list. count lhe words. including your CIIi. address and phone nllmber.
Include a check 01' your crld,t card nllmber Ind I xpiration_ II you',.. placing •
commercial ad . include an additional phone number, MoPIfale lrom your lid.

This is a monlhly magaz,..... not a daily~. so figure a couple month$
belorethe action Ilarts:!hen bepreparecl. tf you get IOOmanycalls. you phcedit low ,
II you don1 get many calls. 100 high .

So gel busy. Blow the dUSl ott. check ~hingout. maka surl it iii. works right
• nd maybe you can help make. ham .... IOI COm11 or relwed old Iimer happy with that
rig you 're noIlising now,Or you might gel busy on your computer and put 10gether I
li!ll 01 sma~ gearl parts to send 10those inler llSled?

Send your ads and peymenlto the BartBr' 'n' Buy, Sue Colbert. Fares! Roa.:!.
Hancock NH 03449 andgetS8110r thephonecalls.

Deldllne lor the h bnl.ry d.uitlld. I. De­
c. mber l , 1991.

H.M RADIO REP.IR CENTER. Qu.lily work·
mAnsh,p . Solid slate or tUbe. All makes and
rn<xlels Abo repair HF Amplihers. A·Z EIec·
tronic Repair. 3638 East. Indian School Rd ,.
P1toenul AZ 85018. (602) 956-302• . BNB220

WANTED: Yaesu FT·23I'4-HT and pre-198O
1TIicrocoI"4lU~ lor ............ KK.WW, (703)
231---6"781763-3311 . BNB230t

NEW!! NEWII NEWn NEWn sPUK TO THE
WOR LD Amal eu, radIO langu~ guida.
- Wnnen especI&IIy lor t"-I\am rldlO operator
- Hundreds 01 ph rasel - Voluma l -iOO.
Spa n..h . German. Francll . Polls lI . and
J"-P8"'iItM. - Vol<Jme 2- incl , Swedish. Italian.
PortllQlH. Croat;an. and Norweg'An _Send
$10.00 per volume in U,S, (all others add
$2 ,50S&H), ROSE. P,O, Box 796. Mundelein
IL 60060-0796. BNB254

CH"'SSIS, C. BINET KITS SASE, K3IWK,
5120 Harmony GrclV'Il Rd., Dover P... 17315.

BNB259

HO..E-8FIEW PROJECTS ItslI Ior S A.S.E.
KennellI Hand. P.O, BoJ: 708. East HamplOn
NY I 1937. BNB26'I

OSL CARDS- look good wtIh lop Qll8Iily
pnnIlng. CIIooIe IWldard del "IiI". or hAy
CUlIomIDd c.ard$ . RequMl !rN brochure.
ssmples (Slamps "-PP'IICi81e4) !fom ClIIIster
0 SLa.310Comrnercisl . Oepl A, ErrIp)<ia KS
66801 FAX(316)Jo'2-'1705 BNB-tJo'

WEST, "'RRL COde lapes, Mo... lutor tor
c-ee. $25.00. Call Bill NI JOF, (603) . 34­
6497. BNB555

ANTENNA PROGR"'MS design dipole , in­
venld-Yea. Quad; abo lAbels. tamp. conve.-·
soon. guy WIre lengths makas ".asy 10 calc...
lAte wore lenglhs; 525 360K lIoppy tor IB'"
c:orrtp8tlble $15.00 pi.... $3.00 S&H. Em~
W8BVR.62!18Old Allegan Rd ., Se"""tucl< "' I
.9-153 (616} 857---2507. BNB691

73 .....G . BollncI Vol. 1. Vol 2-7 .. bi"lleos.
WOO- swap VHF. "'Ak. oII.... SASE lor reply
H. I-lohI. 9-111 CIIll<chae ,Huron OH~

BNB707

EMERGENCY SUPPLIES : D'iuter p'.­
paredness packS tor yQllrshadl . • uto. of!laI.
. Ic. FrfIlI calalog. SlIt" P'oductl. P.O Bo.
.375T, Walnut Cr_k CA ~5!l6 BNB708

ROSS' SUS NEW Novamber (ONLV) SPE.
CI. LS: KENWOOO T5-<l50SAT $1,309 .90,
TH·75,l 5399,00; ALLIANCE HD-73 5129.90,
U-I OS 559,9O: AMERITRON AL-811 5573.90;
VAESU FT·. l IEI17 $289 .90 . FT·.70
$390.00; ICOM I'l l $-469.90. W2A $500.00;
ALIN CO OJ · 160T $2.5 ,00 . OR·S90T
$569,90; CU SHCRAFT 1'17 $3511.50. (OUR
RETAIL SHOW ROOM WILL Be CLOSED
FOR THE NEXT SEVERAL MONTHS, IF
YOU WANT TO PICK UP SQI,lEn1ING. LET
US I<NCIN 1 DAV IN ADVANCE.) CALL OR
SEND 2 STAMPS FOR USED UST AND
MOFIE SPECIALS LOOr<ING FOA SOME·
THING NOT USTEO OR HARO TO FINO,
CALt. OR WRITE. Over lI039 "-<'elafed
~ in stock lor immedloilll ahopment Men­
tionlld PnceICISh. F.O.B Ptealon. HOURS
TUESDAY-FRIDA'I' 9 :00 TO6 '00, 9:00-2:00
PM, MONDAYS. CLOSED SATURDAY &
SUNDAY. ROSS DISTRIBUTING COMPA·
NY. 78 SOUTH STATE. PRESTON 10 63263,
(208) 852-{)830, BNB709

TRANSISTORS RF FOR SALE: "' R F.~ .

M RF. SS. S.rin T oah iba 2SC2290.
2SC2873. and more. Look ing l or repai,
shops. d••I. ... and manuIAClura.., Call
(20 1)839-3360, BNB710

BEAM HEADINGS: Computed lor your QTH
u ' ing a. 'ram.', ecce..t. Grea t Ci'CI.
mathOd. $700, Frank S¥otiIo. P.O Box 769.
~NVI2550. BNB713

PREMIUM QSL CARDS UI'IilIlle ccIorIuI de­

llIgRI. starlIng at $75 lor 250. Send SU ltl lor
calalogandssmples. BVEPtofe iOflIIl Ptinf·
ing. 2023 Chicago AV8I'loIIfI. Suite B13--l1 . Riv­
eralda CA 92507. Tet. (71.) 781 -0252.

BN871.

GIANT SOL. R PANELS $U.DO E.l E.ceI­
ient prices on solar O!q uipmenl And eeces­
sori.s. $1,00 tor catalog to: Pak Ral Electron-­
ics , P,O, Box 690073. HOllston TX 77269,
(713)893-0313 BNB715

SI...PLEX REPEATERS SlU.DOI We ma......
tllC1u.e thoem Ollrselves. Pal< Rat Eleelronic$.
(7 13)893-0313 BNB716

H.M RADIO REP"'IR e............o. reliada
-vee.AobertHetl EIeclfOf'MCS. 1680 Mcr<..
All . 5llr!llA. Sen Jose CA 95118. (408)~
8200. BNB751

WANTED:H_equlpmanl aond 01:.... pr0p­

erty . The ~IO Club 01 Junior High School
22 NVC. loc., is a nonprof~ or~'nllOfl .

granled 501(C)(3) SlatllS by 1"- IRS. incorpo­
rAted WIth the goal 01 using l he theme 01 hAm

radio 10 further and anharK:e \he edllcallOfl 01
yQllng people netiom.ide Your property d0­
nation or tir\ilrlci8I suppor'C WOIJId be lI'"Ntly
apJJ«<ialed and ~l(Iall :Iged '"" a racaipl
lor your tax deductlbIa comrbJlion. PIaaM
look lMII" wIIat_ .........-ad equip,..g 'I'N
may hirva . and C*II ..... w. d pick up or
.... •hi~ping You wiI racer.. tlla tax
"""llCbon.buf _ impor1Int. \he~
01 k""""""ll tIIat your g<II reeIty ma:Ie a d<IIer.
eeee in \he a(IucaIlOn And upblillgollg 01 •
cllild. You .... invited 10 clleck inlO 1"­
WB2JKJ CLASSROOM NET. 1200 UTC on
7.236 "'Hz. Hope to ..-. lellow RCA ..........
bers at the NY Athletic Club during lhe Club's
annual banquet on Nov. 22, Write us at: The
RC atJHS 22 NYC, INC., P O. E!Qx 1052. New
Yone NY 10002, ROUnd tile clock HOTLINES:
Voice (5 16) 8" - .072, FAX (516} 874_
9600 BNB762

W"'NT S8-313. N78H (206) 8U-2557.
BNBm

" H. MLOG'· CO"'PUTER PROGRAM Fill
featu,... 18 modlile• . Auto-log• • 7·band
WAS/[)XCC. Apple. IBM. CP/M. KAYPAO.
TANDY . CRa $2• .ll5 , 73-KA1AW1'i . P8 2015.
Peabod'y ...... 01980 BNBm

U....BO••MATEUR RADIO Ct.UB I"'........
tiorlal amat....r radIO dub tor gay and IeItKlln
hams. On-eir s~eds. monthly newsIe!I.... And
annual gAlhering at Da11on. (2 15) 978­
LA RC. P.O. Bo. 2.810, Phil adalph ia PA
19\30 BNB812

INEXPENSIVE H...... RADIO EOUIPMENT.
Send POOJIag8 stamp lor lis\. J im Brady_
WA.DSO. 3037 Audrey Dr.• Gastonia NC
28050t. BN8890

B ...TTER Y PACK REBUILDING: SEND
YOUR PACKI~R SERVICE . ICOM: BP2J
BP3IB P22 Sf i ,ll5. BP51BP818P23 $25 .95
BP2oUBP7'O $26.ll5 . BP7532.95. r<ENWOOO
PB21 $15.ll5. PB21K1P96 $22.95.~
$2• .95, PB2IPBlI $29 95 . VAESU, FNB9
S1 9 95. FNBllli17 $23 .95. FNBll SNiS.
FN63I...... S3895 srs AV7600 $27.95 .
ZENlTHITANDY LT PACKS~.95 -U-OO-lT
INSERTS' ICOM:BP318P22 $16.95, BP5181
2.cJ70$21.iS KENWO: PB21 $12.95. PB2\H
$18.9 5, PB2.125126 $19.95 . TE MPOIS
522.95, YAESU: FNB9 $18.95. FNBI OI17
$18,95, FNB..... A $32.95. AlDEN: 519,95,
"NEW P"'CKS" : ICOM BP8B (BS CHG)
$32,95. SANTEC: 1.2/\200 522.95. YAESU'
FNB2J500 $19.95, FNB2I6OO $23.95. FNB17
$3U5. FREE CATALOG S3.oo Shippingior·
der. PA + 6'ltI. V1SA·M!C + $2.00. CUNARO.
R.08 BOX 10<'. Bedtord. PA 15522. (81.)
623-7000 BN8913

WANTEl): BUY' SEll Altypell 01 EIeeIrOn
Tubes. c.lIloI !I'ae I (8OOJ q l _9397 00- I
(612) 0429-9397. C & N EIoicDU"",,, Harold
Bramsledl 810<' EliIllllk. Road. Hugo"'N
55038 BNB91S

COMMODORE U H"'M PROGRA"'S-a
dISk s","lMII" 2OO 'kam progrllml $18 .95 ,
~ stamp gets lInusual soltware catalog 01
Ulil ities. Ga...... All uM and British Diskl ,
Horne-Spun SOflwar., Box l 06-4--BB, EsI. ro
FL33928 BNS917

JOIN F.IRS_THE FOUNDATION FOR
AMAT EUR INTERN.TIONAL RADIO SER.
VICE. FA!RS • hAms """icaled 10 building
intematiOfllll !fiendIlTip by providing !ICIInf.
cal assistance. Iraining. • • charoge visits. end
equipmarlt donat_ on • gtobaI basil. Free
inIom\alion: P,0, Bo:o: 3011. Ftoyd VA 2«191,
(703) 783-33111382-9099 BNB956

PRINTED ClACUtT BOARDS lor prOjeCli III
13. HWfl RadIo. OST. ARRt. HlJ dloclA lilt
SASE. FAA Cralill. 18N6«l F'oetd CI.. 0."".
dee 1L 60118 BNS966

S.TEW Tt MONTHLY AUDIO coon 1
(900) HOT,SHOT. Intended tor leshng only ,
$3.SOper CAli, BNB978

AmEN SERVICE by rom- lac10ry hK:hni­
cianoNiCds $36,95 pIllS ahipping. Southern
Tech"oIogies Amal....r ~io. loc.• 10715
S'N 190 51_19. MIWI'Ii FL 33157, (305) 238­
3327. BNB979

COMIIfOOORE ... REPAIR Fast tum around .
SOulharn Technolog_ Amal.ur Radio.
10715 SW 19O11'1 51_ 19. .......... FL 33157.
(305) 236 3377. BNB982

IT'S BACK AND BIGGER TH.N EVER: THE
HW-t H. NDBooK . Mooll icAhOfls lor lhe
H.atll HW _iell 01 QRp rigs. A ffl<Jst lor
e....ry ORPer , $7,9'5 plus 51 ,00 lor firsl class
postage. or OX $1.,95 Air. to Michael Bryea
WB8VGE, 2225 Mayflower NW . Maasillon
OH~7. BNB98<I

SALE: PANASONIC WV·32 50 video camera
And porlable VHS daeMuner, S350 Trio
TR1200 8m XCVR workf;! S50. KC3tJO_(~J

332--8395. BNB9ll8

JUST IMAGINE YOUR OWN 8I.UE RJOG.E
MOUNTAIN TOP zs-.:r. QTH in \he cool.

green rTlOIIflI.aif-. . Only "75 per acre . ooon­
d., ful wi.w. wild gam• . pr iw.cy. ro.d
1ron!Ige. smaI II IdNl lor lIammi"g.
reli,. menl . or sum r t>oma. Fin. ncing
~. KK.WW. Ftoyd Vwginia. (703) 783­
3311. BNB969

W.NTED: Panuonic shortw..... radio Tech
1000. six band model . RF·1150 in good 10
• •cellent condition. Jim "'aguira. P,O. Bo~
2-468. Palm Beach FL33-480.(0407) 655-1 052,
BNB990

HOBBY/BRO.O C.STINGIHA .. , C DI
SURVEIll.ANCE tranam,t1~. amphf~, ca­
ble TV, sc:ierIo», bulla. 01.... great projecI$'
Catalog, $1.00. PANAXIS. Bo. 130-59. Par·
"'C. 959ll7. BNB99\

..... IG ClNTOSH, .T.R! XUXE/ST
Ama radio and II :I 01"",, PO software.
.. 00 per disO;. Send 2-el1mp SASE lor eata.
log Spec;ty whicIT COfTIllUW! WMEFH. BoJ:
1&16, Orange Pri FL 32087·1~ . BNB9i2

FLlMEPROOF SIGfotALLtNG KEYS USN .
old sloek. 1955. origu,.. sealed cartons;
$57,00 each. Continental USA, SASE. Bun-­
nell double speed k. y peru. etc. JosepIt Je­
cobs. 60 Sea........ T.f'ac• . Nortllport NY
11768. BNB993

THE UNIOEN COOKBOOK covers HR·25101
HR·26001HR ·2830ILlncolnIRaaljst ic HTX·
100, $20; "Uniden Updet" " wpplementll
T.U.C. , $1 2 , Mon. y o.d." to : Blid .
Kc.HGH. POB 907. Seuuma AL 36572,

ON....

CO M P ON EN T S ORO_ORP L SA S E
KA7OJY. Box 7970, Jack_ WV 83001 .

ON _

ROTOR PARTS ACTOR.....a. ACTOR ac-
-ie\>:8rak~. Ouok-COlaoects. Pre­

SeI mods. NEW modelI lor allIe . Free eat.
loti· C."-T.S . 7368 SR 106.~ OH
~. BNB996

SURPLUS HllQ8 quantrt... . Lowesl prices in
"'merica. Catalogl, $3. SurpillS Tradoe.., Box
276. Alburg VTO~, BNB997

NEW RADIO BUFFS SPECI.LS: ALINCO
MONTH IS EVERV MONTH AT RADIO
BUFFS. CAlL FOR ALiNCO QUOTES! AL·
SO BEST PRICE ON AU TEN-TEe. JFtC,
AMERlTRON. "'FJ. B&W. BeNCHER. AOR.
KLWMIRAGE. COMET. BUG CATCHER,
SP1-RO. HAM STICK. AMECO. SANGEAN,
OAIWA. OUTBACKER. ASTf'lClN. RAMSEV
KITS. ARRL PUBUCATlONS. GEClCHRON
Ct.OCKS. PAlOMAR. we STOCK A C0M­
PLETE LINE Of' AMATEUR. SWL. AND
MARINE EQUIPMENT ANOS\JPPUES. OR­
DERSONLV:(8OO)82Il 6 l33, BN9998

FOR S.LE: SCHE......TIC DI GRA..S lor
hom. p'oject. , Wrile 10. I r lis\. John
KoIozsvlUi, 3055 Tomk... Rd., Unfll3l)(, Mo.
1isaa1lQa ONT L.V 3X9 CAnad.. BNB999

I
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CIRCLE 36~ Ru.o£lt SlRYICE C..utIl

ClltCLE 107 ON Rf:4t)lR SlRYICE CARD

CIRCLE 115 ON READER S£IlVlC( CAItO

-.:ESDONOT HCt.UllE 51= • l ei
-.:ES 5' '' IfCT TO QtANGE
VISA. w.sTERCNlO. .oDO _
~COO .oDO $HID PER OM:lEA

-

THE R.F. CONNECTION
213 North Frederick Ave. #l l W

Gaithersburg, MD 20en
ORDERS t 400-783-2666

INFO 301-840-5An FAX 301-&69-3680

Scrambling Ntws 1552 Htrtel Ave Butlalo NY 142'6
VOICt FAX(116) 874·2088 COD sare OK Add56

aRCLE 193~ R£ADEJI SERVK:£ CAItO

SCARED OF THE CODE?

For" IlIS-OOS compuIifS (lncludIng"~I·
A. , l1,tl. it ~ . , ' • ..,Ihru asTor T30r cend $29.ts

.. S2 S&H fCA i n ' ..... ,IU .:id I 'MI 1P ) 10:
GOTt:. P.O. BoJl 340S. DipI. lIS. "7!::l

Neapoo' Beech. CA 92659 I ~
5peclty 5~ or :J"" Inch dlIol<

(price IneIudes 1 ye.-ofl1'ii uW_)

II', up kI "" r>WMIIe. AI ..- updale on ...... wio I
...cl A teIht<tt. Tum-ons. b)", 8S4es , cim.Iib, t;toippioog. but­
Itti.~, Dectec: , lb9r1y One. ECJ,l ·s, data fNders.
pl ogo. '. 'OW og, end kM:s mere. c::u best 'j«. Only SI~ .95 ,

Other (al ditIerent) «!ilion" 1991, 1989. Volumi One
(Basics) $15.95 cadi. MDS Ha ndbuol. $9.95. s.JeIlIt.­
SysMms UndIIr $600. $12 .95. Any 3IS29 95 or 61$49.95.
Vidco $29,95 , Scflimbhng News Monthly $24,95Iyr .
SampIII $3. AI ..- cala1ug $1_Shipping _ inclo ldid

THE RF CONNECTION
" SPECIALIST INRF CONNECTORS AND COAX"
P_No. Oncriptlon PrIce
PL ·2~9lUSA UHFMale P!>enoIH:. USA made $ .70
83-1SP·1050 PL-2 !>9P1leno1K:.AmphenOl .89
83·822 PL-2~9TefIon, ,,,, opI>eiool 1.1~

PL·2~9IST UHf MaleSalvet Tel\on.USA I .SO
UG-11~ Re<:l>cer lor RG--58 20
UG-116 Re<:l>cerlor RG--W & MINI8 ,20

UG-2 1BIU NMlJIe RG-8.213. 214. l.-ge!lod)' ~.OO

99 1M'1N NMale Pin to- 99 13. 9086. 8214
(now in gold) htsIJG.2UW & UG-2I B1U"l"S I .SO

UG-2 100'9913 NMale to- RG-a _ 9913 Pin 3.95
UG-21819913 NMaieIor RG-a_9913 Pln ~.7~

UG-146MJ NMaie lOSO-239.Tef\on USA 6.00
UG-tI38IU NFemalelO PL·2!>9. TefIonUSA 6 ,00

" THIS UST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

IT'S A SHAP WITH THE ELEGANT\.YSIMPLE
MORSE TUTOR ADVANCED EDiTtOH FOR
B£G1NNERS TO EXPERTS-AND B.EYOHD

IriIofse Code l.-ching .ottw.... ff'um OGTE .. tM
.- popu'" In the wurld-.nd lor Il"""l .-...un,
Yuu·1l 1e.m quicllest wI1h tM.- modem leechlng
.....hod. Including Farnsworth or IIlanClIiI'd coct. .
01""""'" fIachcIIrda, random~_words8nd
billions 01 conv~ lJU8fWll:eed 10 cont.IIln ....,.,
r;quircd .m..ctel' eYefY tlme In 12 _ , .. II )I .;.

s-.lt 11M ough bot............ P'a!_1n _tenth of
• wont per m lnul. s1epa. Or.~.~ own clr1Ili
8nd pliy Ihim. prInI Ihim and _ Ihim to dliIt,
1mpor'I , -*YZi 8nd COit. efI lu l to cc.-tor addllloI ...-

GeoIlhi ..,n• • • 1he ARRL .... 8nd_to_.
thiOr PO CCIIce 8nd ~ Mur'ii TU10r ,l"dv., lCiCI
Eclitlorl .. ......0 fur VE._8I"1ivelL IlIOI'M
TU1or"gr.- I• • • TU1orUW........ EdItion .._
_-and.·.In _~eoIur, Ordcr .,....._.

7"'-_--'I r : s-e.nd HeM the Di~fmCfl ,;

CIRCL£ 54 0flI RU D£lt SVIVK:€ CAItO
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Call Fol" YOUI" N .....e.t
Dealel" 01" c.~log
~ (BOO) 9B2-2B~~

1lC&~
1275 N«1tl Grow S' ltlel
AnohO", (A 9280.1
171 41 630~14 11F1X 1714)6307024

•DtIpIexer . /0 (11I1
POWEI:~.(J-4 I'

CONNKTOI OUTPUT: ulfF
1461Ub INPUT: ¥HF
I MODEl '"' H'UT: N_1ypI 1...;ooii.
l.oDB. "' 1NPUf: lAIr

VHF UHF MICROWAVE PRODUCTS FOR ATV
AT V LINE AR PO W E R A M P LI FI ER S ­
PREAMPS-VIDEO SAMPLER-

PA Bricks on P.C. Boards 525.00 to $1 50.00
Power Amplihers 2 meters thru 1.2 GHz (23cm)
Outputs 1.5W 7IN 20W 35W row $55 to $1 79

ATV Samplers (vi<:leo) Use wtlh video monitor
and scope, Uses ·'N·· connectors Can be
used thru 1,20Hz, wtlh very low loss . A meter
is mcluded wtuc h gives a relat ive output 1eve1.
This unil beats an on lhe arr report Three m0d­
els to choose from .

$4900 S6Q,00 $68.00

PREAMPS especially deSigfled lor low I'lOIse and
moOerale gain. 144MHzthru 2 ,4GHz .

All prodUC1S are warranted . See our llyer by
calling or wnllng lor a c:opy.
2 mtr. PI. & preamp K,ts avaIlable. S25 10 $115
PI. oulputs up to 60 wans w.lh 'h wan mput.
ATV INTERDlGITAl FILTERS 43925 91025 OTHERS

~
(116) 692-5451 Tonawanda. NY 14150

CIRCLE 2 59 ON READER S£RVICE <:ARO

.
FOR ORDERS ONLY

HlOO·542·9425
INFORMATION •

1-708-540-1106

30 Watt. Un iden AMH 3ClO-VHF $125
30 W att. EFJ $29 for VHF R PTR $ 119

• • • Packet Special • • •
30 Wall V HF GE Ce ntu ry II $99
20 W alt UHF GE Ce ntury 11 $ 119

Repea lers , DTMF Mics , MOREll

• All Jerrold, Oak, Hamlin, Zenith,
SCientific Atlanta, and more.

. 60 Day Money Back Guarantee

• Shipment with in 24 hours

• Visa/Me and C.O.D.

CtJICU 18 SOH Ilti.AD£R 5f:RVIC£ CARD

U sed Commercial Gear

CIRCLE 5 ON READER S£1tVJC( CARD

Electronic Engineering
p.o . Box 337, Barrington. IL 60011

CliACLE 218~ ItEAl)("I SllrVl(:l CAItO

WE Will BEAT ANYONE'S PRICE
No Ill inois Orders Accepted

P\.IKI>a_ 10;_ 10 QOmPIy "''''' a ll $lel._
'lldeo'al laWS~"O Pf".,e o ..ne<$I\~ 0 1ca ble

TV IIlQUOptMo'l' ConSUlt local~ __10<.

Versatel Communications= ' ·800·456·5548
P.O. Box 4012 · Caspe r , Wy oming 82604

CABLETV CONVERTERS
Why Pay A High Monthly Fee?

Save $100 '5 A Year



Photo. The President of lhe Govierno Autonomo, DonLorenzo O/arte Cullen (seated), is shown with the president Of!he URL
Club.
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AmieJohnson NIBAC
10300 Homestead Hwy.
N , Swanzey NH 03431

Notes from FN42
I am wntmg this during the last week

in August. As _ all probably .emem­
bet, th6fe was an anempted coup in
the Soviet Union to remove Mikhail
GorOachev from the Presidency of the
Soviet Union . As usual with world
events, hams _ re involved in the neo­
penings.

In the Uniled Sla tes we were shown
video footego on the television of what
was happening in Moscow. One of Iha
stories showed the office of Boris
Yel,sin, President of Ihe Republic of
Russia. A portion of the report showed
thaI an /COM /C·735 was being used
lor communications on 14.167 MHz. a
ham allotted frequency. [Edi.or's note:
We just received a newspaper clipping
Irom The Morning Call. an Easton.
Pennsylvania, publiCation . on amateur
radio operator Romeo Stepanenko
3W3RR, a resident 01 Moscow who
kepl Yellsin in touch with the wor1d dur­
ing the three-day seiQe. In a FAX to
W,lliam N. Goodman lOANS, at whose
home Stepanenko was a guest last
year , Stepanenko writes, "Listen '0
A3Aon 1-4.175 and 7.0-44,theonty real
and trusty intormation.'· Yuri Brajenko.
who helped set up the shortwave
statlOO, said that the station also col­
lected and retransmilled inlormation
Irom other parts 0 1 the country on
the people's reaction to the anempted
takeover . Helen Brajenko translated
Russilln to English on the ai r tor
St epanen ko . Y ur i , He len , anc
Stepa nenko spent three days and
three nights with a team 01 Russian
ham radio operators on the six.h 1I00r
0 1 the Aussian Parl iament building,
keepin g the wortd intormed. TNX
K3ANS lor sending us th is intorma·
tion·1

About the same time, the eastern
seaCOollst was visited by Hurricane
Bob. USually a hurricane fhat could
cause heavy damage would r6CeW1I'

top btIIing in Ihe media. but " came in
S#1tX1rJd to fhe anempted coup in fhe
Soviet UniOn.

A week foIIow,ngthelJurricijfHJ, 'was
watelllng a program on one of our PBS
(PubliC Broadcast Service) TV chan­
nels which showed the effects of hlJfri.
canes and wfJat can be done by busi­
ness owners and homeowners to
miromiZe lhe damage from the winds
and rain. tn the program, a weather
Iorecaster asked for more information
from an affacted area. He was talking
to a person sitling in front of a radio .
The readoul on Ihe front of the radio
showed 14.325 MHz, a ham frequency
in the United Stales.

I hall9 lis tened to that frequency in
the past during hurricanes and have
heard the National Weather Service
(NW5) in Miami, Florida. receilling re­
ports from hams on conditions there.
That information was 119I)' importanl

Number 25 on your Fndback c.rd

eececse the data from the NWS in thfl
affected area was unavailable dV6 to a
poweroutage.

Sometimes f have heard the ffl'>8/'Sf1"

the NWS has sent warnings to the af­
fected areas by ham ramo because aN
oth6f communiCations channels -.
out dV6 to weather relaled damage.

This poUlts out thai hams 00119 bHn
useful in many different ways in thfl
pasl, andmustbe ready 10assistatany
time when the need arises. Now is the
time to prepare for the fulure.- Arnie
N IBAC.

Roundup

Japan From The JARL News : The
rnremauonat Talecommunicatio ns
Union (ITU) has decided Ihat a Plenipo­
lenl iary Conlerence will be held in Ky­
010, Japan, for live weeks, cornmenc­
ing September 19, 1994, This is the
lirst lime thai the ITU Plenipotenl,ary
Conference will be held in the Asia·
PacifIC region. and more than 1,200
participants. originating from as many
as 164 countries, are expected 10 et­
,"'"

Though the agenda for Japan has
nOI yel been decided . a special
plenipo.enliary comminee will hand
0Y$f lhe sub;ecl 011TU reorganiza'lOO,
and lhe new direction of ITU Win be
discussed. Equally of importance w~1

be the eleetlOfI of a new secretary gen­
eral.

Taiwan Official Visits JARL.. Mrs .
Tsai S. Luan, a senior member of the
Telecommunications Bureau 01 Tai­
wan , togelher with her husband, visit·
ed JAAL's offices and mel with the
Secretary ol lhe IARU, Region Ill . Mr.
Fujioka, and the taller explained in
general about amateur radio in Japan,
and elaborated on JAR L's various ec­
tivi ties as well.

Their two-day visit (June 18 and 19)

was, according to Mrs. Luan, very set­
isfying as she was given lull details to
her inquires about lhe Japanese sys­
tem 01qualifying amateur radiO opera­
tors and liCensing.

AUSTRALIA
Dallid HorsfaN VK2KFU
P.O. Box 257
Wahroonga NSW2076
Australia

This is just a quiCk preview of the
coming months. Brielly.there is agita­
lion '0remove the CW requiremenl
complelefv lor HF access, and replace
i. with lurther theory (e.g .• advanced
communications); and foltowing Ihe
d8\lelopmenl 01 examinations 10 ac­
credited examiners, the WIA looks to
be the sole supplier of such papers,
thereby pUll ing a lew noses out 01joinl.
Finally, Ihe packet protocol wars are
raging again. This time it's ROSE vs.
NET/ROM. Stay tuned lor the latest!

ISRAEL
Ron Gang 4X1MK
Kibbuu Urim
D.N. Hanag6v85530
Israel
Packet: 4X1MK@4X4SV.lSR,EU

Ministry of Communications News
Speaking for the M,nistry 01Communi­
calions at !he annual General Member·
ship Assembly 01 the IARC. Mr. Alan
Bar SeIa 4X1AB praised the radio ama­
teurs who came forward and volun­
teered Iheir services at lhe M'nlstry's
moniloring station in JaNa. as well as
those who relayed traffiC lor lhe Ameri­
can servicemen and women sta'ioned
in Ihe Persian Gull during the crisis and
war.

Alan assured us thallhe Israeli oeie­
galion 10 the 1992 World Administra·
tive Aadio Council (WARC) will be a
staunch supporter of amateur radio,
and will do its best to delend our bands
agai nst the various interests who wish
to take more slices of spectrum away
Irom us

The Minist ry 0 1 Communications
caught some pirates who had been
causing interference 10 amateur c0m­
munications, and seized thei r equip-­
ment and filed criminal charges 'Nith
the police. Mr. Bar SeIa Slressed that it
is dilflQjlt to catch such culprots, and
even once things are before !he courts
ot can take much bme betore sentences
are passed . No ne'heless , being
caughl and havWlg equipment Miled is
an unpleasant expelience and a pun­
ishment in iIseIt. as WillI as a deterrent
toothers. The M,nistry l"OUId liketo see
more participation from the amatBUr
community in thiSongoing hunt.

4X1AB ciled the opening 01 a poe­
lion 0 1 the 50 MHz band lor radio
amateurs in Israel, and said that this
was a step in the direction of further
increasing amaleur act ivity here in that
frequency range. In closing he con­
gratulated l he young amateurs who
had just recently passed the Novice
examinations, and said that with the
expansion of Novice privileges we
were seeing a greater inl lux Of young
people in.o our ranks.

Act iv ity Thrtve••1the IARC Home
Every Thursday evening the new fARC
headquarters are buslling! Each week
at this t ime interesting lectures are de­
livered mainly. but not exclusively. on
topics related to amateur radio . Topics
covered up to now incluOe computer
programs, packet radio, an'enna lower
conslructiOn and salety. e1ectromag­
netic radiation, and aircraft accident_ .

Behind the scenes. organiZing these
dilleren . interestong lalks, is Tuvia
Greengross -4X4GT. It is said thaI Tu­
via is an eqM!f1 in arm-twi$ling, coo­
vincing members of our ham communi.
Iy, which i1turns out is blessed wilh
numerous experts in many fields, to
give an evening's talk on the subject of
their expertise .

Morse Camp in Haifal For Ihe tes t
l ime in the historyol lsrael, a day camp
is being held lor the express purpose of
teaching Morse code, From July 7th
through me 18th , Irom 8 a.m. to noon,
me course, sponsored by the Cily of
Haifa, is being held at Beil Miller on

Cont,nued on page 90

,
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fNB -4SH12V lOOOmah
i?'.-' $71.00

'V
:"l FNB-1 4S 7.2V 1400mah

$59.75
FNB·17 7.2.V 600mah

$35.00
fNB ·1212V 500mah

$45.95
fNB·210.8V 500mah

$2250

KENWOOD
PERFORMANCE PLUS

"SENDFOR FREE
CATALOG"

~\SUPER PACKS FOR
~<fi;; ICOM 2/4SAT & 24AT

OP-83 1.2V6OOmah
$33,50

OP·83S 1.2V 150mah
$43.50

BP-84 1.2V 1000mah
S57.00

OP-84S1.2V 1400mah
$63.00

ar-ess 12V SOOmah
S76.00

SAVEON THESE POPULAR
PERIPHEX POWER PACKS

OP-1S 1J.2V 1200mah . " $65.00
op·as 9.6V 1200mah ". $65.00

SAVE WITH THESE
VAESU VALUES

BIG SAVINGS!
PB-25126S 8.4V 900mah

$65.00
PB·112V 1200mah

S67.oo
PB-8S 12V 800mah

$59.00

Monuflctured In thl U.SA wim m.tched Cllls, theae
Supo, Packs lulU" short circu~ protection and
ova'chl,g. protacbon. and I 12month worr.my

All inMrtI in stock lH .... ,ll b~ lrorn . utl>ori",d de.I".
CAll US TODISCUSS YOUR 8ATTERY REOUlREMENTS

=:I:l iIJ lII
_$4llO~lIrH .......

Conno<:OClII rasKI_ .dd ft t .

InC-.
115-1B H......,. Rd.,O_, CT084n

800·634·0132
In Connecticut 203-264.3985 - FAX 203-26206943

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

Forbes
Group

performs! Order your2m \'en­
tenna by phone or maiI.
$39.95: speci fy Iy,'" or 2"
vent pipe.
NI<:W: 220 & 44U MHz versrces

The P.OBox « 5,Rockl in.CA956n
Order. : (916)624.7069

* MADISON *
SHOPPER

CIRCLE 25 Of'! READER SERVICE CARD

[MlJ£ri5)D~(o)[~]
12310 ZAVA LLA STREET · HOUSTON . TEXAS 170115

ORDERS: 1 (800) 231·3057
_1 (713) 729·7300 or 729·8800
!--.J FAX 1 (713) 358·0051 l

Yaesu .. . ..... . . •.... . . .. . • • .. .. •• .. C.1l
Van Gorden GSRV . . . .... .. • ••. . .• .544.00
Van Gorden C1. •• . . . . ... .••••..• • • .56.00
Van Gorden Balun 1·1 or 4-1••••.•• • .516.00
AfA PK·232 MB X. •. • .. • . • • • • • . . •• 1309.00
AfA MM3 .. . . . • ... . .. . . • • • • • . ••. 5169.00
AfA fT· l .. . . . . . . . . . . . . . . • • . . . • . • .$89.00
AfA LP . ... . . . ... ..... . . • •....... 53&.00
Barker & Wi ll iamson VS·JOl)A ...•.. .599.00
Barker & Williamson CS3G • ••..... . .536.00
Barker & Wil liamson C$6G 546.00
CSI Private Patc h V . _ 5489.00
Valo r 2M V" 'to MAG . .. . ... . ••. .. . . .525.00
Nye Keys . . . . . . . . . . . . . . • • • .526.00·555.00
Ameeo Study Guides ... . • • • • . . •• • • .55.95
Simpson MeIers most ne w bo"ed .. . 530.00

surplus . . ....... . . . ....••••• . . . 520.00
ctner New Parts 2.5 mH Chokes,

200 mA . • • • . • . • • • _.. . • . . . ....... $4.95
5-25 pf Capacitor (Fits Collins) 51 .00
.0015110 kV A" lal Capaci tors 51 .95
.001/10 kv Doorknob Capaci to rs 510.00
Copper Clad Epoxy eo., Double,

17" " 12" . . . . . ... . . . . . . • . • . . .. . _ 54.00
Receiving Tubes, CaU.... •• • . •.... _.55.00
1ooo's Meters, Transformers. Tubes .... C.U
100 MFD/450 VOC......•••••... ... .$4.00
60 MFD/450 vOC .•• __ 53.00
50 MFD/350 VOC.••.. . ....... .. ... .51 .50
Penta 3-SOOZ .•. ... _ 599.00
Penta 61468 . •. • • . . ... . . . . ........ 512.00
Penta 811 A . . . . ..... . . .••••••..•. .512.00
572B •. . . . . ..... . . . . . .. . .. . . • • • . . 559.00

==
Please add $4.()() for shfpplng and handlinA. Dealer in'luiries Invlred.

Neither can your neighbors.
At last a solution to antenna
restrictions. The ventenna™

is so simple, it installs in less
than 10 minutes. Yet it's so
unique that a patent has been
applied for it. The I'entenna
simply slips over the existing
rent pipe on your roof and is
vi rtuallv undetectable ... vet, ,

CAN YOU SPOT THE ANTENNA?

Learn Morse Code
by using

Mr. Morse
The only program which
can tutor you to receive

and transmit Morse Code
This is a new software for IBM
computers / compatibles with
EGA, VGA, HGA, o r Me GA
graphic card . Mr. Morse is a user
friendly program which uses
ad ult training techniques. You can
adjust thespeed. sound pitch. add
sound distractions. and select the
messagecontent to includesypher
code. words. Qvcodes, sentences,
score your ow n or let the program
do it for you. Used by the Naval
Reserves in Canada. The receiv­
ing module is $34.95 US add the
transmitting module £orS19.95US.
Both forS49.9S US. Add SS S & H.

MARCOMP .-n-
i VISA ' 402.130 Keith Road West. I =
~ - _!I North Vancouver, B.C. l_U

Ca nada V7M·1LS
(604) 980·5718, (604) 988-6455 fax

"Dealer Inquires Welcome "
CIRCLE: 46 Of'! READER SERVICE CARD

CIRCLE 11 Of'! READU SERVICE CARD CIACU 6a PH READER SERVICE CARD
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Ham Doings Around the World

Listings are free Of charge as space permits. Pfease send us your Special
EVflnt two fTIQIIths in advance of the issue you want it 10 spptJaf in. For
example, if you want it to appear in IheJanuary issue. _ should feceiOl8 II by
Oclober 3 f . ProviOe a clear. concise summary of lhe essential details about
your Special EOI8nt, Check IHAMFESTS on our 8BS (6r0-525-4438) for
listings that W11fe too /a re 10 getinto publication.

ENID, OK TheEnld AAC_hosI.Ham....
at G.rl~ CounTy Fairgrounds ' HOO\l'e r
Bldg . Odoo'd St. 0lI>d No.th, VE Exams t.gln
al 10 AM. * alk_ A.leo",e. Free parl<ing.

1rM ..... apac8$. 0eaIe< P<fl&nI. RV hooIe·

ups Ado. '0" $ 1 T........: 1.S 29I" U 6ll.
.... 0I(II 9'CO. ConIaCt Tom N5LWT, (41)5}

233 71. . .....

"lOV 3

WESTMINSTER, MD The 2nd Annual Ma·
son-D, .on Computet and Ha mlasl ...,11 be
hekl at Ihe Carroll County AG C.'lter. $mnh

A~e . Umlt8d overnigh t camp;ng .,IM au.
avai lable. SIlH.p beg ins al6 AM. gates open
at 8 AM. Admission $5. Tailgaling $5 Inside
ta bl8S $10. VE E.ams ,Contact Denn is Said­
win KA3JXG, (301 ) 239_38 78 . or w, illl PO
SqJt 2099, Wnlm/nsterMO 21 158.

NOV 6

CAMILLUS, NY VE Exams ",Ill be held at
trw Town 01 Cam,l....s Municipal Bldg .• ot6OO
w ,Gene!.. St., , lanlng ,11 7 PM,Test 'ee!of
TecIIlMc_ throughExlr.. ctassisSl> 25 Talk·
in . IH ,300 ConIact J oh n " a teh."
KBl ERJ. (315} U7-42H. Please bnng lWO

IonTts 0110 and • 009Y of \'OUI' Iioe<we

NOVI_l0

CHIANG " A" THAILAND The Radoo .......

..... SoeoMy at ThM<ond wiI hosl \tie ' 9ll'I
lItlI'Il<al SEANET Con-entooo at 1M CI'loanQ
u.. Plaza HoI". For resllNa'ooo del..........e
10 G.P.O 80" 20M. 8v>gItol< '050' . T1tIIl­
'-"d, or C!'IICk ...IO 'M "'" Il'om 12 :00 Z on
U 320 and e<>n lacl any HS s ,aloon ' ha l
check' ," ,

NOV9

COOI< EVILLE. TN An indoor Ha m!es' ....'.1
be he ld by JVARN lfOm 7 AM_3 PM. Sel·up a'
5:20 AM Admisa ion $2. lables $5. Locehon
g iVlln on la lk·,n on '45.45 APT. Conlac l a lii
F.".II N. SSB. (6 15) 452_3962.

NOV ' O

LONG ISLAND, NY The AadioC.."tral AAC
....,i1 !Ij'lOnSOt HAM EXPO al Suffol k Counly
Commun,ly College. Long Island E"P""Y....1
62-N lChois Ad ./Counl')' Ad, 97-' mi. nonh
F.... park,ng VE h a ms , semlIla rs. Iorurns
Admossoon S5 al the door . Tables S20 in ad­
vance . 5end ' 0 Radio c.n'raI ARC, PO 80"
UD. III."., Place NY 11764. For ,nlo call
.John -"_ KB200. (!H6) 669-8336 or Jo
A"" CoWrti N2fIllE, (5J6) 3119-,.n.

HOATH HAVI'N. CT T,.., $<>oJ II! c.ntrat
ConnectICUI ARA ... r.olcI an ondoor Ham
Radoo and Comp.,Ie< Flea Marl<el at "btl!

Ha..... Park and Rae. GenIe<. 7 lln$IIry $I
SeIe<s _ a,' AM. buyers 9 AI,I-3 PM
Tallies $15 on advance. S20 al the door . Gen­
e<aladll'hMlOtl$3pefpefSOll Tal1o:..., · I~ 011
6' Table ,......-alOOO. must be 'lICeived ....,tn

Chec k by Nov. l SI. no r"""""allons by phone
For ,_...-alooos ancl ...to. SASE to SCARA

A.a "'-.,. PO So" e,. NOffh Have" CT
06473, Of call Br-«I WA ITA5. (203) 265_
6f7. bet_ n 7 PM a nd '0 PM

NOli 16

PLYMOUTH, MA Th.. Mayflowe r AAC ....011
host a Flea Ma ,kel at 11'1e Plymoulh Me monal
Hall Bldg in Plymouth Ce n"" (AT3A) from 9
AM _4 PM Ta bles a", I tO in adva nce , $' 2 al
' he door (II available). $<Ili"'S adm,ttad at 8
AM . DonallOn $2 , child' ..n unde' 12 uee .
Tr.... ....," be a MOCl'O'NavlllATV demo Tall<.
on , 446 6:2'5 ancl 1~ 55 SImple". Ma,1 SASE
and checl< ....rth 'aDle paymenls to "'.A .R.C.•

PO 80:. 766. PfymouIh AlA 0236fJ. For ,"to
call Jon W5 JK. (50e) 7.6..{J '6Z or Jim
H., F. (5(»1 747_222. , _ .

MONT GOMER Y, AL The "'on lg o m. ry

ARC'" hosl t!>e Jalll annual ""IgOo'.'
Hamlest .. Gan'elt CoIiseutn at t!>e SoulII Ala-­
~ SI.t. Faifgrounds on F-.a1 Dr. Free
par1o<"'II Free adm 55000. Sal.... begins alll
AM , clocn open ' 0 the publIC Il'om 8 AM_3
PM. FCC E•• rns $1M a' 8 AM. Bnng O<9nal
and • copy 01 )'OU' cur",... license. picture 10

and U Ta.~--in on 140 24/6<1, caM W....P
Rage"""" '40 32I 92 {....~h phone p. ' c h. •uP<'
' do....n). 14 7.781,18. ~~9S014445-0 Fie .
Ma,l<a' reservetoes are not requIred . Specia l
Ham!ast rales al Village.s Inn, 1-tl5 a l Ann
S" efll ($2850 plus 1.... up to 4 tolk,). Phon.
lhe deSk al (205) 834-4055 or 800_326_
7tl29 . For ,,,s..,,,,at""'s at Ihe Col iseum MOlet
across tne s t' efll rrom the Ham!.st . lhe des~

PI'lOnol ,a (205} 265..{J546 or 600"'76_663$.
For more ,nl0 .....ile 10 IUmffoa' CommIIIH.

c/o 214 ' Edinburg" Dr., Ifon'~ AL
:H'" Of phone Phil. (20$) Z72_7980 latte< 5
PM CST. or any I'HSOI\abIl!I hou' on _ .
....sa and holidays)

NOV 11

C HICAGO, IL The H.... Auctoon o r 11'1.
Ci'Iou9o ARC _ be I'IeldaI_ c.Vry In$l d
TectI .• 3300 N Campbell.1l'om 12 Noonunt.
.. oa lOid. Oooropensal l l AM lor ......

t,lOV23

BIU ERICA. MA An Amateu, RadIO and
EIIICt,onocs Auclooo_ be held Il'om , I AM....
PM.I 300 Concord Rd, Free adl1'llSSlOtl and

par'''ng SeIIef checl<--in al 9'30 AM Bu,...
admmed a' '0 AM , Commisalon is ' 5 pe<.
eent $' m,n,mum. S30 ma.,mum. No com­
mila"", tor """.... buy-back, Con,act Eliol
" a ye . W IMJ, (50 8) 65f..{J"3. Th.. .......I ..
sponsored b, BUll HN 1200 RC and the
Wallham AAA

NOV 24

WHEATON.IL GMAS 01 II I,no,s , Inc .. w, lI
Ilold OUr a nnual "W,nte rlaSl" at DuPage Co.
Fa ,/groundS on Nov..mbe' 24, 1991. hom
8 '00 a ,m. to 1,00 p.m. Tables a r. $'0 in ad­
vance. $ 12 at ,he door. Tocl<ets ar. $<l ,n ad­
vance ancl S5 a l the door. OUldoor Ile-a mar1o<et
S(IaC4I$ '.e lI'<a,labla al no charge Plenty of
park'ng , no lables in hallwa}'S. no cfOlO'd,ng
FOI II'lOtfI onto call Bob (706} 690-,a92 01'

_.: G-"RS allL.lnc. , zon w. Roos....n
Rd.. W"-t_1L 60'.7.

R ICHM ON D, V... P C F est CompuTer
Sl'>ows. Inc . ... r.olcI a Hamlest at the V"9'"'I'
St... F&lfgfOunds Il'om 10"'1.'1-4 PM .....,..,.
""" oa 56 lor aduIls. ch*:Iten unde< l Oad.....·
~,-

aov 30

APACHE JU NCTION, 142 The Superslmon
ARC, WB7TJ D. orill hold lIS .nnual Ha m"'l
al p a M Rodeo GfOUnds. NW comer Brown
Ad .nd Me rw:han. ' rom 7 AM-3 PM Adm..·
lion $ 1. Ta ,lga t. s pace U p.r s pac. ,
ov.rn'ght pa l klng, no hook· ups . Talk ·'n :
, a 7.721. , 2. Contact Chuck /(rupfH'nbaclulr,
(602) 986-3060.

SPECIAL EVENT STATIONS

NOV 2

URBANN.... VA The AapP8hannoc:l< AR'"
....,11 opera l.. K3RZR , t330-2130 UTC, to c."
brate 1M 34th a nnuat Urbanna Cysl" Fes,,.
val ()pefa'ooo ....olI be in lhe lofIow,ng banda'
20 """.~: 14 .1401'.280; .c(l mott..., 7.2801

280; 80 maletS· 31l6lli 880. For cert,llcate.
send OSLand 8"' . 11 SASE to P"yllisHa.·
to/1 Ha vzc , PO 80" 396. Burg#" VA

m" .
ucv ~ -3

COOKI'VII.J.E., Tlf The AAS of r.....all..
Technologocal U"'-"ty. wiI operale Slat_
W...4UCE tmm 1800-2.cQQZ Sat a Sun.. on
QOIljunclOOO_h the U..........".·. 8611'1 HonM­
com,ng Celebralion, ()pefaloona ...... beon t!>e
General portions 01 the80. ao, 20. 15 and 10
meter bands a nd 'he NovICe porl"'" O. 10
maters . For cerlilocate. send OSL ancl g . IZ
S"'SE'o TTAR5, TM "._ T«:hn<:>Iogk:a1
Unlv."n y , Bo:. $262. Cooknlll. TN
38505.

CH"'RLOTTE. NC Th.. n..w Amateu, Radio
Education Cenle, at th.. Discov...., Plac . Sc~

ene.. Museum ....'" celebrat. its open'ng by
I'IoIIt,ng Station W4BFB lrom noon EST Nov,
2-noon Nov. 3. W4BFB ....,w be operatad by

the Mec~lenbu,g ARS , pnmaroty on phone in
lhe boltom 50 ~Hz of the General phone aut>­
boInds on 75. .c(l and 20 male<l. and .rouncl
28,800 For 0Sl a nd Cer!,llCate. send OSL
card and a 9 . 12 SASE"'" _ u_ of Fnt
Class poslage to RaIpI1 E_a "''''aFC,
602J Coatb'idge La"•. CI1. rlo l t. HC
2eUZ,U$A.

NOV 1

LI'GARTO, Tlt To help ceIebt'.,. _ ....
dwlral I'I2vored AbbeyFest I. \tie Bef'~hn.

monaSlery of Corpu. Ch"SI' Abbey and
B.ned,ct,ne Aet,ea' C.nl.'. lhe Co.pus

Continued from page 88
Shoshanat HaCarmel Street home 01
the 4X4HF reo.c club. Intended lor
youths, the tee is a mere 105 shekels
(US$4S).

Those diligenlly part icipating !or me
lortn;ghl, even with no previ ous knowl­
edge o! the code. should ga in at least
enough proucrencv to pass the Novice
ham test . A fully-equipped ham station
is on the premises. and part 01the time
will be devoted to operating e-cce­
dures. We hope to get a 'ollow·up this
'all . when the Ministry 01 Communica·
noes exams ""'; 11 be held. Will this pre­
jed YIeld a crop 01new yoong hams?

SPAIN
WOOdson Gannaway EA8INSKVB
Aparlado I I

3545() Santa Maria de Gula
(Las Palmas de Gran Canaria)
Islas Canarias
E",,~

H.m Party. Any party among H,s·
pan ics is an excuse to get together and
have a good l ime! Early in my Slay here
a Iriefld was telling me about an up.
coming party, and I made lhe mistake
01ask ing him what l ime it would be . He
replied, " To have a party here you
don' t need a scecrsc lime.only a day "

One purpose 0' a recent party was to
award l ive insignia to stalwart mem­
bers 01 the ham club. The requi re­
ments were: to have been a member 01
the club at least 15 years, and to be at
reest 65 years old. Another pu'DOSe
was 10 award the " D'ploma Islas Ca·
nartae" to all the EAB ops who have
earned it lullill ing the requirements

Chnstl ARC. ... operlle _000 W5MS ""'
the sIlore 01 We Corpus Chn$I, . .. lNoa Oal<
COunty . Irom 0001)..2359 Z F,eq~'

L...,.- 25 i<c phone subbandI 0I1he 88, ao.
20. tS. and 10 """.. baindI; RTTY on 20 and
15 m; J~ .96 - . la108 + . .... 10 • . FOf a

0Sl cert,f\cale. send OSland a large SASE
to lk. Domink "azoc/1.OSB. HnCB. HCR
2 80. S3OO. SMIdia TX 7'»3.

t,lO\l a · Itl

PENS"'COlA, FL The Seroou. Ha ms ARC
...i11 operata 4 Nov .-10 Nov. 10O&Iabrat. lhe
decommisaioning ol lhe USS L. ..ngton AVT·
16. Operations ....," be ,n the low", poI1ton or
the Gene.al 80-15 m&le. aubbands a nd
26.350. For c&,1ilK:ata.lllndOSL a nda 9 . 12
SASE,o "Ike Brown NaMAD. $ '9 5 . Edge­
wood Clr.• Pe nsacola FL 32506.

NOV 1

CLINTON. NC The Sampaon County ...RS
....011 operale StaltOn ABan from 1700-24OOl
tor the 5aI1Ipson County e .po and PorI< Feet>­
val ()pefalooo ..... be in lhe Io'wef pofIooo 01
lhe General bands . For Ce<1,toca'• •send OSl
and SASE 10 SCARS. PO So> ... CJinlOII
NC 26328.

MEMPHIS , Tlf The Delta ARC wiI opera..
W46S Il'om laoo-o:lOOZ onQ8iet1fabon 01the
grand _.'19 of \tie Pyr&mld on t!>e 1.'1_

soppi , L.ooIc lor _alOOO 81 14.305. 21.320.
28 .a55. For. nICe . .... c:oIOf OSL. MIld SASE
10o.n. ARC, PO 80> ,I.UJ. Mamphta TN
38166-0343.

are much more diff icult lor EA8s than
lor hams in other parts of the wCN1d .

Plaques were also awarded to sever­
a' collaborators and the president in
appreciation lor their many services 10
the UAL. Severaltoreiqnere, such as
YL (XYL?) COSCB, a Cuban, received
pl aques as reminde rs 0 ' their slay
among us.

Furthermore . an un usual note 0'
thanks was given by the Yl members
01 the URL to one of their members of
whom Ihey are very prOUd 'or her
awards and ach ievements during the
short time she has been partiCipal",g
in the con test wortd . In addit ion to
some pretty amaztng individual teere.
she led the UAL '·COl"Itest teem" to sev­
6fal woOd championships. Those 01
yoo who read this colu mn may kflClllt'
that we can be talking 01 none other
than Elsa EA8BVH , AfICI so her YL
companions awarded her a keepsake
plaque.

Another reason lor lhe party was 10
celebrate the formal reopening of the
club etter extensive remodeling 01 the
building and grounds. This was eneoo­
eel by officials of me state government.
as shown in the photo. The party was a
great success with lots of good and
lively music unti l the wee nocre 0 1 the
morning. but wilhoul the lireworks like
we have on Independence Day in rhe
United Stales (O.K., Luisa?). In all , a
memorable night of April 27.

Oh yes, my call now is EA8INSKVB.
which is the uni'o'm style in the Com­
mon Market countries lor tempofary li­
censees. I'm st,1I in that category. Until
next lime, 73.11I
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US Cab lc'U lklll
Anyonc' s I' r icc
Ad~·t'rli....d In

Illl.. ~tagaLlllc !

------ -- ------' --

1Un;! s+
m:sr Super Tn·Eli A Ulo!
Vir. Gain Adjustment SI19.9S..S&S
Jerrold Super Tri·Bi _ SI09.9S..S1'9
ScientifIC AdInu _ SI09_ S1'9
Pico...,. SI09--$1'9
P....-.nic Tl1'C1 4S_ S\I9.9S_ S1'9
Sta~~_ S9S-~

Ditil.al V ideo StaI"I"er. SS9.9S_S~
Wireleso Vidw Ser>Jer..SS9.9S....$19.9S

30 Day Money Back Guara ntee
FREE 20 pa~ CaLalo!!:

V isa, ~Vc. COD or send money order to:
US . Cable rv Inc. De-pl. K7311l

4100 N, Poweellne Rd, 81d~ F-I
Pompano Bench, FL JJ07J

1-800-772-6244

CABLE TV
DESCRAMBLERS
How You Ca n Save Money on

Cable Rental Fees

Bullet Proof

S o Florida S" I~!

CIRCLE 182 Of'l READER S£RVICE CARD

For Our Record
L the~ <10 hercb,- docdare under penalty 0{~
lhat ..~"",dMell ..,... ..... in the (................ only M
uoed on Cable lV~..... "';Ih proper al>tl>orVao;o., fron>
local off....... or a ble company off",iall in ocrord:ancc "';lh oil
. pp1icable federal and oeale !awl. FEDERAL AND VARIOUS
STATE LAWS PROVIDE FOR SUBSTANTIAL CRI'-A INAL
AND CMI. PENALTIES FOR UNAUTHORIZ£D use.

"'"'"'"'"

I
I

I
I

_._.
S16 70 "

no"
2U"
W' M
" M

• •

(IfJJ ~••• ••• • •~.: ,Hi" H WIi iif

CIRCLII 72 ON READER S£RVICE CARD

50" 0'< ' 5" """" 1"""-". _ pIo:~ '" <ltO.'e
f<Al[R1 f<y~ hnvy <l<Jlv""'" 11"l!1 wnj I(]
~R I f<y IIO"Jn 2Y>tO ....., 8 <Q !I ....,., 1000
Hot.2ER 0 lOr IIo:n> bf'p,y Q3fV 'ill ' 6 sc !I --.;II(]

1'9.)'; l!alI th"uo;, Dmr~ J"'- "'"" m¥.l 00

hCllf;ocnon 9tJaran l H<l . t a ll 1000ay _ 0<_
b y ....u . MIC 0< n,al. cne<:~ 'mmeclllle dfoI'very

CI"" Martin Engln_ 'n9. Inc:
~pt.A

III 3. Box 32~.

BOOnvMIe. MO 6s~n

816-882'2734
f All: 816·881·7100

Are YOU tOO sceeo or tOO Old to ClImb' Nevel"
elmO agatO WIth rres tower and elevator nan
svsten v~ toces ae 13 and 18 n::tl
trQ"J9Jlar smcrwes Stackat:*' to atffl neg,t fl 7
1/1'.83/4' or 10' sscrco lengtns. Easv to IllStatl
hlllg€ base, walk UP e ectco. Next cerro remer
With lev~ lng OO~ In base. "!OUnt rorc- and ~ rge

heavy beams Ofl teze- tram and With one hand
W1nct1 to tOP of t(Mler fa normal ooeratng
oosron safety lock svsrem cceetes whIe rar'illQ
a bNerng At last a creeo. coweoeot ao safe
~ to .-.stall and rnatntalfl vax beam. TlIIS IS a
deluxe to'N£'r wsren tha t vou can f!f'tI1N tocav
SPECIAL TOWER PACKACE: 50 f t. htgh by 18"
face tower kit. corcrete fOOt ing sectlQl1. hinged
005e. HAZERI<.it .~tran rpv WIres.torcccees.
earth scrEWeocros. 10' mast. trwust Dea'"ng. tool
kit. g-0lIlCI rod ¥1d cero. rated at 15 5Q ft .
aJtema lOad @ 100~. $1974.95.

Enjoy J\IEVER
CLiMBINC _

~

YOUR TOWER
ACAIN

.. .. .. .. ..
........ _" _ » _...,__" _ -.'" n _...,' '''SA

CIRCLE 183 OH READER SERVICE CAIID

1691 MHz Weather
Satellite System

1691 MHz GaAs FErPre-amp!.
model TS.t691.p.Amp $175

1691 MHzReceivef
modeIT$-1691-Aecvr $450

Decoder Board &Software
modeH5-VGA·SAT3 l300

Decoder Board &Software
modeH 5-VGA-$AT4 1m

low loss (microwave) Coaxial Cable(65 ft)
with connectors.

model tsat -ccex ass'y $55

1691 MHz~Yagi Antenna
model 1691-lY(N) $97

1691 MHz Loop-Vagi Extension
model 1691·LY·XTN $80

Demonstration Disc (IBM-PC VGAcompatible)
ofsignals recorded from WX-sATsystem. $5

Shipping: FOB Concord, Mass.
Prices subjectto change without notice.

, 0 ~Z

• SPECTRUMINTERNATIONAL. INC.

S1Post Office Box 1084,Dept. S
Concord, Mass.01742, U.S.A.
Phone:(508)263-2145
Fax:(508) 263-7008

I
I

I

I

I

I

I

I

MO _

EXPIRES

SlOcash _

STATE

Yea r licensed _ 73 Subscriber _

CQ S ubscri ber _ _

Visa _ Amex _

QSTsubscriber __

Mail 10 : Radio FUll , P.O. Box. 4926, Ma nchester, NH 03 108
[Or call 800-257-2346 (in NH call 625- 1163) , FAX : 603-669-2835)

MC _

CARO'

rDY-ES!
I
I

I
I CITY

I

I Class L icense _

I

I

" The beginner's guide to the exciting
world of amateur radio. "

-

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

- '

12 issues for only $9.97
Charter Subscr iption Rate

1-800-722-7790

Radio Fun is packed full o f
information 10 help you get more fun

out of amateur rad io . Basic " how-to" ankles
will gel you up and running on peeker, ATV , RTIY,

DXing , and the dozens of other activities that make ama teur radio
such a great hobby . You'll get equipment reviews geared toward the
newcomer. We ' ll help you upgrade to a highe r class license with
monthl y co lum ns designed to leach you what you need to know in a fun
and exciti ng way . You ' ll find it a ll, and more, in the pages of Radio Fun.

Don 't wail another minute . Subscribe today and you still gel the chaner
subscript ion rate ofonly $9 .97 for one year . That's 12 issues ofthe only
ha m radio magazine that is geared especially for the newcomer . o r any
ham who wants to get mo re fun a nd excitement out of amateur rad io­
Rodio Fun :
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Choice Selection.
Nov.' you can have it all! lake all the qualities ~:X"'Ye come to depend on in
our programmable cress tone equipment: Astonishing Accurac}; Instant
Programming, Unequaled Hcliability; and add full spectrum tone ~rsatilit}t

muIti-tone capability ....ithout diodes, a reprogrammable memory... ltsour new
harcest ofCTCSS tone equipment

The choice is }OOI'S! If standard CTCSS ElA tones do not
suit)QUl'taste. select any 32 tones of)QUl' hKingfrom 15.0Hzto
2S5.0Hz. Am if you~ }OUf mird, no problem; the mem­
ory can be changed in )'OUT shop with our I HIp·} programmer,
or at our factory for free. 'bur working tone is accessed by a
simple DW switch so thees no fussing with counters or other
testequipment

Call today toIJ.1ree and lind out more about this fresh new _
bility in tone signalling. and don't forget to ask about rrelti-tone
switching without cumbersome diode networks or binary switches.

ItS ~I brought to market by the p.,ople.oo introduce the fresh­
est ideas in tone~ and ofcourse our customary same day
shir<>U1l! and ore "",.arranty appIj:

TS-32P cress E.~OOOER-DECOOER Based on the time pmsen
TS-32, the industr}·standard for over a decade. The 'fS.3'2P gives you
Oleadded verr.atility ofacustom ch~lc memory base.Alow price
of $57.95 makes it an even sweeter deal.

SS-32P E~CODER Based on the equall)' popular
S&32 encoder. Available for CTCSS. or audlble burst
tones up to 65S0.0Ib. Price is 528.95.

SS·32SMP SUB·MlNIATURE ENCODER OUT

smallest encoder fIJr handheld applications. Now yuu
can satisfy that customer that needs to access multi-
ple repeater sites....itha radio thathas precccs little
space inside. At $27.95, the price is small too.

HHP·I HA.xDHELD PROGRA.'1~ER Air
pn~mi~ the 32 memory locations in any of
ournew TJIDl&'arnmablcproducts. includingour
SD..lOOO Tho-1One Sequential decoder The
HHP-l is battery operated fOr fieki use, and

....i ll program ANY 32 tones from 15.0 to
655110Hz in .1 Hz. increments. Price is

$199.95. vlU

~ COMMUNICATIONS SPECIALISTS, INC•
• ~.~- 42611\.'st Taft A",nue • Orange, CA 92665-4296
_ Local (714j9!J8..J(Yll - FAX (7141974-3420 - Entire US.A. 1.s00-854-0547

CIRCLE l OON RUDER SERVICE CARD



Number29 on yourF~ean:l

RANDOM OUTPUT
Jim Gray W1XU David Cassidy N1GPH

nent and pleasing .....angemenl. I l'I8"" kepl
1his promise. The room is s1ilI set up temp0­
rarily. The walls a~ bare 01 any posters.
charu or1IIf()S. The cIoMl is $iii fuI 01 boxes
10 be unpId<ed (bo;oes fuI 01 more _ and
cords, I'm ceftainl , Anlenna w"es enter
through open windows. The ro amp powe.­
supply Oil in tl'l8 same eIaeT spot it was placed
ontl'l8day we lllO\Ied in ,The onlyd ilference is
thaI iT now has red Ind block wires snaking
out !rom behind iT.

I know my liIe would be l lot IIlppief ~ I
would takllOtl'le time 10 organizl my shKlI .
The IonQ8I' I wail !he mote ditlic\II: ~ is 10
begin, becl' _ a shade ill noI a SUltic Ihing. II
Oil a living. tinl.allllng. GROWING entiTy. II Ills
a I~e 01 iTs own, and the longeryou l'I8"" ii , the
blgger iT gets. A new piece 01gear comes in
and the box gets thrown on the tcor (I'll store
that box just as soon as Iclean out the closet).
A.- boom microphone is ins talled . 1'1 run
eese C8bIes neatly neIl week&rld . bill righl
now I" just INve them where they tall. L.ool<
up an 8ddfess and !he CiIRJoo'r gelS I new
home Ol'l lOP 0I 1he SlId< 01 other~
boOkS I SWOfII I'd retum lothe shell. Alter ...
n'e only temporary.

After the " never put anythil'lg back where
it came t-ern" sickness I suffer ecm. the
othe, a!thction I mu st ecetess to having
is the dreaded "never throw away I piece
01 pape(' eseese. Since I like to keepIlOl91
Ol'l jusl about eVlrything . 11>& l mount 01
loose~ displayed in my shiell at any
one time would probebly be • ceUM 01
some concern to the IoC8I fife lM/loh8l. I
have pieces of paper with net lTequencies
(no net names, mind you-just the Irequeflo
clas), I have peces 01paper wiTh the sett ings
of my . lltenna tuner 10< eech band 01opera·
l ion .nd each antenna_en antenllU that
have *n takel\ down . nd ere curt.ntly
liv ing somewhere in my close l. I h.ve
pieces 01 paper lisling itemsJarsale,oblaioed
lTom Iocel $Wllp neb Ind padclll butIeIin
boards. I'm not lookingJar anylleW gear, you
undel'stand-l simply must write down any
potantial bargain . ' have pieces of paper COfIo

taining the orbital dale of satell ites that have
long ego burned up in orbit. I neve pMlcltS 01
paper wIth telephone numbers-no nemes,
just telephone roumbers , I have pieces of pe­
pel" conIatning d irect ions 10 places 1'"" never
been 10and have no intention01 _ YisiIing.
Paper grows on my desks and lIoor lIka I
l ungus. rve tfled .v.rything-spr.ying.
washing with bleach. dehumidifiers-.nolhing
workS, Ma';'be !tIer8·s something about Rf
Irequencies that is Conducive to ygllow legal
pad paper growth,

I must admit that there a'e some positi'o'e
aspects to my Shack 'S ConStallt "eI. ot
chaos. I can operate_8l bands and rncid­
IS at once, r "" often had 2 rnetllfpackel HF
RTTY. ~ repeatln and HF sideband III
going at the same time, If "'" muM hfts me. I
can wllde through "'" snake pi! 01 cables to
my 40track lape l e<:ordef and wiThin minules
record l potential hiT song lOf posterity, I tIlIve
leithlully kept lI'Iery pack ing bo~ lrom lI'Iery
piece 01 gear of any kind , II anything .ver has
to be shipped 0U1 lor repair, I'm prepared (I've
been l ham lor 20 years and till"" only had to
ship baCIl one HT Jar fIII)air. but you never
/<now). Wrth .. cables and wires IIPOMd. I
can c:tIange conligul'.IOOf'd in an instant Hido
ing the __ neatly behond "'" deskS and
along lhe baseboardS would mean I"d Ol'lly
have to ~ them up wheflllver • wanted to
move things around. Since the bookcase is
on the opposite side 01 the room lrom my
oper'8.t lng position, itll more convenient 10
stade"'" bol;lj($ on my de$ll . AIlIIf all. I' m sure
!hal 1'1 need to checll !hal WW11-er. ARRl.
HaJIdlIooOl8qillfl in the .-MUfe. WhyllcIln.
IIf puI\fng ~ baCIlon "'" shell?

Plus , . since the boOkshelf is now amp­
ly . .. 1 c. n bring in • l,w more bool<s' BI

State of the Shack
Since moWlg QUI on myown, I'"" had wtIal

could be called a "shade" in Ihfee separata
tocetions. One W/IS a comerof!he bedloom in
• tiny apartmen t in Hamden. ConnectICUt,
The neIl was in a basement room in Wear. ,
New Hampshire. and the latest (and best) is in
• ground flOOI room in my home in Hillsboro.
New Hampshire. With eoch location, the pos.
SlbiliIII!S IOf my shack have become be!l1If
and be!ler--more room. more iIIoIation lrom
hous&hokI and..,;o intllffefenot. betlllf _
tenna poS' biliIies. less cIIance of causing
TVI. So. I'loot corne my shack w a)'S Iool<s
like I garage sale?

Actually. comparing my shick to a garage
sale,. doing . disservice to garagEI sales , My
Shock is usually much worse,

Since my shack also sarves lIS my home
office as well lIS my horne recording studio (.
tracl<s 01 analog and B tr8Cl<s 01 digitalJ. I
suppose IshouldCUI myselI.1itIle sIacl<. St• •
I must be honesl and admiI!tIllI . '$ noIlht
amount oIequipment. If~__..arrangedin

an organiZed manner. it would .. be US8ble
AND neat. Most 01 the stull in my s/'IacIc is
neither.

Desk I I holds my basic HF and pac ket
stations. Nothing far.cy. just . modern HF
\f&n$OOiver. antenna tuner. an HT and 30
wan amp. mulllmode conlrol computer
and monitor, plus. tel ep'loi mictophones
and 0lhIIf 8"'C9SsOfiErs. SincsI I lest • 101 01
ham gear lor 73. I usuaIy tIa'I8 81 least one
. o\fa HF traflK l i""r seI up in l temporary
posiTIOn. ThIS means that my Drake TR....
must gi'o'e up its place on desk 12 and is
relegatad to the floor next to desk" (behind
the closet door, nestto the spara microphone
slands). Also on desk n you will t ind 11
IeIlSl one 2 meler/4oW MHz Ifansceivef (bul
USU8Ily twol . • couple 01 HTs and assort1ld
baneries. ct\aIgefs. etc. Moving around "'"
room. you" lind the rec:ordong equ4Jmet~­

an electronic klllytloard. and a stand lor the
rhythm composer (whal they used to call
drum machi"" before they eeceme so COfTlo

pl icaled and realistic sound ing) recording
. nd processing !/liar.

All this stuff. when stOCked up neatly. is
not I p1 ob1em, The problem is that iT S9IIITIlI

that ewrything in tl>& room requ ..es al least
Iwo strands 01 co.d O. wirl to makl il
oper81e-one P'9 in and one going out
The trensceivers must each tIa'I8an ....11lM8
and microphone . The recording gear mUll
ha~ microphones. as well as a palch cord
in betwaen every processor. The pecket eta­
tion 8lld computer have more wire than
some SOUth_ te.... canle renc tles To this
maz, 01 cabIl we must add I powar cord lor

""" and~ piece 01 9&". 01 course,
becal_ thera Il SO much~. f had 10
8dd I lew At:. tlIrmonaIst~ suwr­
ears. which Ire noIIhng lTIOf'e then the inde­
r;oendent COI'llraetors 01 the cord world . They
don' t connect 10 . nything. They're JUSIcords
lor cords' sake.

Along with th is pr ime shack real estate
comes e n~. sizable closel fo< shack use
only. Ttl,. closet can be walked into. This
clo$et Ills two rows 01 shelves lining three
sides , This cIoMl has its own separate At:.
circuit and light swi\ch. This cloMt is bigger
then some of the apartments 1'''''1Mld in. ThIs
closet IS enItreIy , one hundred pelcetlt. WlIh
not one cubic inch to spa,e-IuU. f u• . full.
lull. Full 10 the very th reshold 01 the closet
door-a door which does not close because
the lullness is too lull and is stl rting to enter
the room (Which. lIS we've already eSlll!).
Iished , is full) .

I promised my wIle thai I ""Ollidn'tJUSllhrOw
my shiell logettlIIf haphazardly ttus time.
When _ moYed ..1o thIS house, I pre'" . eef
her I would leave the Sluff set up on the desll
until I could ......nge the room into a penna.
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Iowef'HF b&IIds WOIl'1be /IS grealty afleeted
CharacTel.'ocaJly. The aognaIs Ol'l poof d.lI\'S
"'noII ha-.. The sod<~ have Ol'l good d.lI)'S,
On The days marked ,... f'P' Ol'l the caIen­
darI. you can IIxped _ good ox c:onracts
~ iI&IIlCted ar_. b!JInoil~
I wish iT were no! 110. but thai's the way iT
looks, I hope lhat some 01you will call 0< wriTe
and tell me how- w'ong I was.

WWV at t8 minutes aller the hour can be
your guide 10 "condllions lor the neI l 2.
hou..... bI,II you" fInd "'-t !MOll~ don'l
a1wa)'S hot The mark L.ooIc lor low ""'... It
(below 10) and Boulder K (below 3) and high
Sdar F1uI (llbout 200) lor your best chances
l lll .... know how ~ '.'o.h out lor \IOU! BI

CENTRAL UNITED STATES TO:

EASTERN UNITED STATES TO:

MfI.1O';()
PH!L!f'PINES
I'UE ~T RICO ".""" 20 20 20

' H.... AICO. _ _ _ ' '',;. ''t. - -
~ 20 ---- 20

, EAS1COAST .... .,.. - .. '" 00 00 00 - 20 .....-"----- .... " .... " ...... '.__ ...-----..---,,--

r.~:~~
~,

- ­......,
~.~­AA

JJrnGray WIXU
210 E. ChaINuCllCltt
Pa-pon AZ8554 '

Bul, On Other a.ncla . • •

W!'IaI's seuc.1or The gDDM it nQt

nee I !santy $8UCfl lor The gandef.
and I eopeel thai tile bandlI bII4..ean
3O.nd 160 wil l be quite reasonable
lor nlghHlme OX. and gray line
(.Iong the palh 01 dawn and sunset)
propagalion w,1I provide &orne ex·
c.tlenl COrttaets.

TI>& bands be-.... 30and 10 IllII­

11IfS. ... not be " 100 SI'Wty," as a
IoC8Ilnend 01 __ sa)'S. Of course.
"'"' ..e Just guesses~ on
so",a p"tty advancad c ry sta l
gazIng, and I hOpe rny pesaillllShc:
prognosticetions e,a wrong by a
mile or more, Certain ly, tor the past
SII or eight months. Old Sol has con·
founded th, . operls and cruted
some unusual propagatoon cond~

1_, ThIIfe ill no reason to beM"II
That That _ change soon. 110 be

,w"" thaI anylhong can !lappen.
. nd possibly WI. .. kom greet to

tolIen '

NOVEMBER 1991
'"' MO' W< wm '"" '" '"1 2

P·F F

3 5 6 7 8 9
F F F F·P P P P

10 11 12 13 14 15 16
P·F F F F F·P F-P F·P

17 18 19 20 21 22 23
F·P F F-G G G G-F F-P

24 25 26 27 28 29 30
P P P P-F F-P P P

Aa mosl of \IOU know. llle spnng and ' '''
months oIlt1e \"Bal. cente<ed eround ee r'"d..
Man;h and mid·September equinooltS. ere
tradItIOnally the best l imes tor OX p'opaga·
IKlf'I , Howe_, as tile months prog'ess to­
wl rel the lIOlstK:e$ of o..c.rnt>er and Ju.....
00l1dr\JOf. gr84u8lly del........ on II1II~
~HF .....

NO'«Imbef • one 0 1 lhose in·between
monthS. yet I "rnll tor ~onl'Sling, 100.
What can _ say abOut l h.s November?
Wa ll . • mong o l h ers I h , n g s ,
YY- EEE-CCC- HHHH .nd Blah.
with a capital "B," That 's . bil 01 an
' I&\IIIIIration. bull realty don't see a
Iol of good Gay$lor HF band PIOP8"..'~

The pooresl cond,"ons will be
c.nlared .fOUnd Ih, 81h 01 Ih.
m onlh . • nd Igl;n arou nd thll
2!>th. The fllSl of the month will ao·
hobo! I.'f condltoona. WIth occUlOnal
good d eys, es shown on lha
calender , around the 18th through
the 22nd , . poSSIbl y live d.ys in..

FHdback W.nted

em lho poll< (. 'P" on IhII calendar)
Ga)'S. we may . operience anylhi"ll
from redlO blackout to d,flM:uIl-to­
read aignalIs on the HF bands wtih
IoedI; of 058. Pemaps some of the
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.... "' _ '" IflO. 110. 0IId <lO IIIdI:f
propq ft __, "f'oponetIl , -.l
~IRt.r"'Jin , $1 0.00
ARlOJO You< G1te _ y 10P.cketRadIo(2nd Mi.)
Tell, ••• !)'tIl"'.)'<lU need 10 ....... aI:!o><Illhi. p.opuW
..,. 1IlOlio; ......"'... oun«I .""'"""'"'" you-.d. oad
"""" $11...
AR.l456 FCC"'" Boail fIItI-.l.]. A _ lor no<ry

~-_. "..
ARlICU S 1 rw_ _
.. OSCARs '''''''''''' B Wi as_ .
1.fonnol............ ofdi,.eal lnI< ....
_, RUDA",~ · S5.00
AI2898 Space Alm, nac ., ..t.dooNI, R. C. 1fiJ
U KX/( ClJ'lu... \he~i"l r=nI ..,.., fn."
5(10<'< . In<tudto informal"", OIl A Radlo 1-
I..... Fond __~ _ 'I!np 10 ....
...._91\0", $Ie.•

ARDl C, ...1... Oll.'..pnd ....,.,_U<Ur
1t".L\'J 1..-.. _II>", OX __...4 ....
QSL """* 111...

1lTO'> tIn.S_·· IU S
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9500 Cedar lake Ave., Suite 100
Oklahoma City, Oklahoma 73114
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... pacesetrer in Amateur Radio
KENWOOD

•

- Built- TCXO for the highest 8t8D Ity
- Built- electronic keyer circuit.
-100 m..mory channels Store inde-
pendent transmit and receive frequen ­
cies. mode, filter data, auto-tuner data
and CTCSS frequency.
- Digital ber meter.
Addttional Features. - Built-in inter­
face for computer control - Program­
mable tone encoder - Built-in heavy
duty AC power supply and speaker
-Adjustable VFO tun ing torque
• Mu lt iple scanning functions
- MC-43S hand microphone supplied
Optional Accessorlel
- D$P-10 Digital Signal Processor"
- $0-2 TCXO" - VS-2 Voice synthesizer
- YK-88C-1500 Hz CW filter for 8.63 MHz IF"
- YG-455C'1 500 Hz CW filter for 455 kHz IF·
- YK·88CN-1270 Hz CW filter for 8.63 MHz IF
- YG'455CN-1250 HzCW filter for 455 kHz IF"
. YK-88SN-11.B kHz SSB filter for 8.63 MHz IF
. YG-455S-12.4 kHz SSB filter for 455 kHz IF"
• $P-950 External speaker w/AF filter
· SM·230 Station monitorw/pan display
-SW-2100 SWR/power meter
- TL·922A Linear amplifier (not for aSK)
*Built -ill for the TS-950S0
t Optiollal lor the TS-95OS
KENWOOD U.SA. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745. 2201 E. Dominguez Street
- High performance IF filters built- Long Beach,CA 90801·5745
Select various filter combinations from KENWOOD ELECTRONICS CANADA INC.
the front panel. For CW, 250 and 500 Hz, P.O. 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 Band Pass Filter (BP
circuitry. Fifteen band pass filters are
available in the front end to enhance
performance.

cl r, nsc er
The new TS-950SD 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.
- Dual Freq Llency Receive Function.
The TS-950S0 can receive two fre­
quencies simultaneously.
-." F fl r. Synchronized

with SSB IF stope tuning, the digital AF
filter provides sharp characteristics for
optimum filter response.
- He volta flnal amplifier.
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.
- Newl Built-In microprocessor
controlled automatic antenna tuner.
- Outstanding general coverage

eiver performance and sensitivity.
Kenwood 's Dyne-Mix" high sensitivity
direct mixing system provides incred­
ible performance from 100 kHz to
30 MHz.The tntermodutaticn dynamic
range is 10 5 dB.
- Famous Kenwood Interference
reduction circuits.sse Stope Tuning,
CW VBT (Variable Bandwidth Tuning).
CW AF tune, IF notch fi lter. dual-mode
noise blanker wi th level control, a-step
RF attenuator (10, 20. or 30 dB), switch­
able AGC circuit, and all -mode squelch.
CompIere Slln'1Cll manuals ate lNlIlfllb'e b'all Kenwood
"¥lsce<vers and rnoSl acceS$OO'le1
SDecilialnon11eorrures and prICeS suDreC!1O cha~ wlfhoul
eoece01 ob/IgarlOn
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