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Ultra Compact
The new ICOM IC-735 is what

you've been asking for...the most com
pact and aoencec fuJI-featured HF
triWlSCeiver with general coverage receiver
on the market. Measuring ono/ 3.7 inches
high t¥ 9.5 inches wide by9 inches deep.
the Ie-735 is welt suited for mobile.
marine or base station operation.

More Standard
Features

Dollar-for-dollar the rC-735 includes
more standard features...FM txnlt-m. an
HM-t2 scanning mk, FM. CWoLSB. USB.
AM tralsmir and receive, 12 tunaole
memories and lithium memory backup.
program scan memory scan, switchable
AGe automatic SSB selection by nand.
RF speech processor, tzv coeranon.
continuously adjustable output power
up to 100 watts. 100% duty cycle and a
deep tunable notch.

SURerior
Peiformance

It's a high performer on all the ham
bands. and as a general coverage re
ceiver. the IC-735 is exceptional. The
rC-735 has a built-in receiver attenuator.
preamp and noise blanker to enhance
receiver performance. PLUS it has a
I05dB dynamic range and a new low
noise phase locked loop for extremejy
quiet rock-solid reception.

Opdons.. A nevv line of accessories
is available, induding the AT-ISO elec
tronic. automatic antenna tuner and the
switching PS-55 power supply. The
IC-735 is also compatible with most of
ICOM's existing line of HF accessories.

Simplified Front
Panel

The large LCD readout and c0n
veniently located controls enable easy
operation, even in tte mobile environment
Controls which require rare adjustment
are placed behind a hatch cover on the
front panel of the radio. VOX controls.
mic gain .Yld other seldom used controls
are kept oot of sjght but are immediately
accessible.

See the tc-735 at your aottonzeo
ICOM dea ler. For superior performance
and innovative features at: the right price.
look at the ultra rompaet IC-73S .

• ICOM
First in Communications

ICOM Amenca, Inc.. 2380-116th I\ve NE. Be llevue . WI\ 98004 / 3331 TO'M'l"MlOd Drive. Suite 307. uanas, tx 75234
..... ""'''''~ ... .oppooo........ _ ~ 10~~1"(l(J(~ 01~ ..... KOM-l9"'i'~"""""" FCC~~ 1PJ01OUS .....-.. lJ54l15
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THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH

PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

CAtlADA:
DOLLARD ELECTROtllCS

Vancw_, Be

SKYWAVE RADIO SYSTEMS, LTD,
Burnaby. B.C

MADlSOtl ELECTRONICS SUPPLY
Hoy Sl"" , TX

MIAMI RADIO CENTER CORP,
M iami Fl

MIKES ELECTROtllCS
Ft laoo..rda le, M,ami FL

N&G DISTRIBUTING COOP.
Miami Fl

PACE ENGttlE ERING

T""""" AZ
THE HAM STATlOtl

E'ans"u" Itl

TEXAS TOW ERS
Plano, TX

TNT RADIO SAlES
RObI,mOdale. MN

WESTCOM
San Ma,cos. CA

AMATEUR EtECTRONIC SUPPLY
Md", au~"" WI. Wickl,'1e Oh.
Orlar><lo FL Clear",a'.. FL.
U.s Vegas NV

BARRY ELECTROtllCS CORP.
New York. NY

COLES COMMUNIC ATIONS
San Anion", TX

EGE, INC.
Woodbndge. VA

ERICKSOtl COMMUNICATIONS
Chicago u

HAM RADIO OUTtET
Anahe,m CA, Burlingame CA.
Oa~land CA, Ph"" ",. AZ..
San Diego CA, Van Nuys CA

HEtlRY RADIO
Los Angel'" CA

INTERNATIONAL RADIO
SYSTEMS

M,ami. FL

JU tlS ELECTROtllCS
Cui"", D,y CA

VOX . . . the right choice!
VOX based phone patches offer many perfor
mance and operat ional advantages over the
sampling method. These include operation
through repeaters, compatib ility with any
radi o, no lost words or syllables, greater range,
smooth audio free ot continual noise bursts,
etc., etc .

Most amateurs are not aware that the competi
tion's top of the line patch is VOX based. (You
know ... the $1000 model they enthusiastically
call "our favorite commercial simplex patch"
on page 3 of their SP brochure.)

PRIVATE PATCH III offers about the same
capability, performance and features as their
top model but is priced c loser to their bottom
of the line (S P) model!

So why settle for SP when top of the line costs
little more?

-~ "

CONNECT
SYSTEMS (213) 373-6803

INCORPORATED 23731 Madison St ., Torrance, CA 90505

r

PRIVATE PATCH III frees you from member
ships, cliques and other hassles common to
many repeater autopatches. You can call who
you want, when you want and for as long as
you want. You can even receive your incoming
calls!

With only three simple connections to
your base station radio, PRIVATE PATCH
III will give you more communications
power per dollar than you ever imagined
possible.

Suddenly the utility of your radio is drastically
increased. There are new sounds ... dial tones,
ring tones,CW IDand the sound of voices you
never expected to hear on your mobile or HT
radio! What a convenience!

Options:
FCC approved coupler
12 VDC or 230 VAC power

The telephone is the most powerful mode of communications ...
PRIVATE PATCH III gives you full use of your home telephone from
your mobile and H1 radios!

To Learn more about PRIVATE PATCH III and the advantages of the VOX concept. call or write for
our four page brochure roday!

PARTIAL LIST OF FEATURES
• OPERATES SIMPLEX, THROUGH REPEATERS, OR DUPLEX ON REPEATERS. VOX BASED. TOLL
RESTRICT (Digit counti ng and programmable fi rst digit lockout) • SECRET CODE DISABLES TOLL
RESTRICT FOR ONE TOLL CALL-Automatic re-arm • AUTOMATIC BUSY SIGNAL DISCONNECT
• CONTROL INTERRUPT TIMER (Mai ntains positive mobile contro l) • CW 10 When you connect again on
disconnect. Free ID chip.• SELECTABLE TONE OR PULSE DIALING· MOV LIGHTNING PROTECTORS.
THREE DIGIT ACCESS CODE (e.g. *91 ) • RINGOUT (Reverse patch) Ringout inhibit if channel busy.
• RESETTABLE THREE MINlJTE TIMER. SPARE RELAY POSITION. 115VAC SUPPLY

DEALERS

• One year warranty.
• A patch should work with any

rad io. AM, FM, ACSB, relay
switched or synthesized.

• Patch performance should not
be dependent on the T/A speed
of your radio.

• Your patch should sound just
like your home phone.

• There should not be any sam
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampl ing method.
(Did you know that the competi
tion uses VOX rather than
sampling in thei r $1(X)() com
mercial model?)

• A patch should disconnect
automatically if the number
dialed is busy.

• A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

• A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some
one may need to report an
emergency!

• A patch should not become er
ratic when the mobi le is noisy.

• You should be able to use a
power amplifier on your base to
extend range.

• You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
Quick and effort less interface.

• You should be able to connect
a patch to three points inside
your radio (VOL high side, PTI,
MIG) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set
tings do not affect the patch.

• A patch should have MOV
lightning protectors.

- vour patch should be made in
the USA where consultation
and factory service are immed·
ately ava ilable. (Beware of an
inferior offshore copy of our
former PRIVATE PATCH II.)

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE
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30 The Care and Feeding of a Curved Linear Array Antenna System
For low cost. very low maintenance, yet acceptable performance. try this antenna
system for use in high·f requency amateur radio operations N6BIS

32 Stacked Vee-Beam Arrays
If 15 meters sounds dead, you're not using the right antenna! W6TYH

38 The Match Maker
Everyone knows that antennas and transmitters should "match:' But what exactly is
that? And how is it achieved? Here are the answers VE3LMP

42 Antennas Should Be Heard, Not Seen
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aSL OF THE MONTH

KD8VW's card represents a finite-element al'\8.tysis of a double
cracked test specimen. The cccrs show stress patterns. The figure was
produced by a VAX 11-785 oomputeron a Tektronix 4115 terminal.

To enter yourOSL, mail it in an envelope to 73, WGE Center, 70 Ate .
202 N., Petelborough NH 03458, Attn: OSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envelopes cannot be accepted.
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you know, what ham manufactur
ers may help you, and so on.
Fourth, I need to see a couple of
sample columns. I warn )'0\1, I'm
going to read them lying in bed,
dead tired . Either you keep me
awake in a fever pitch of excite
ment and get the contract, or I' ll
save your columns for when I have
insomnia.

I do expect you to have a work
ing knowledge of grammar and to
either own a dictionary (which you
use) or have a spe lling checker in
your word processor. Once we get
started I'll expect to get your ma
terial well before deadlines-pref.
erably via a floppy disk or, bener,
via modem. We're totally a uto
mated here, so we don't re-key
board stuff any more. It all comes
in from our writers' computers.

The columns don' t pay enough
for you to do all that work for the
money. We pay around $100 or
SO, enough to bUy a little extra
ham gear. The columns should be
fairly short, maybe two or three
double-spaced printout pages.
We 're not looking for the Great
American Novel; we want to get
excited about amateur radio.

One extra spiff, in case you
haven't thought about it . Surveys
of past authors have shown that
being published in a technical
journal such as 73 can help sub
stantially when you are looking for
a raise or a better job. In general ,
the rul e is that your salary will go
up about $1,000 per year for each
artic le you have published. I'll bet
it never occurred to you why so
many hams were writing articles
tor ham magazines. There is more
than their love 01 the hobby in
volved , though that doesn't hurt.

TNS = THE NEW SIX?

Unless you've been holed up
in the back of your ham shack,
cut off from the real world by an

Continued on page 10

This is the catch: I'll be asking
you to vote every month on which
columns you enjoy and which you
find boring. If a col umn doesn't
make the grade with you, it's out.

Since thOusands of hams are
interes ted in every one of the
facets of our hobby I mentioned, a
columnist should be able to make
every column a winner. If I'm able
to find someone to report on your
pa rticular interest and you allow
the column to become boring,
)'0\1'11 lose it. You' ll also lose the
opportunity for getting a few thou
sand more hams involved with
your special interest-and the op
ponunity to attract manufacturers
to your interest.

If you would like to try out tor a
column, and for fame and fortune
(well , fame, anyway), the route to
stardom is simple. First drop me a
line explaining what special ham
interest you want to write about.
Then tell me about your back
ground and why you are the ideal
person to tackle this. Third, I'd like
to have an idea of your resources:
what you've accomplished, who

EVER SAY DIE

Along about 33 years ago I
started a column in CO on

RTTY. Yep, I was into digital c0m

rnunleauons that long ago, for
those of you who thought digital
was something new. I thought I'd
mention that before I tell you I'm
looking lor some really active
hams 10 do some columns lor 73.

Columns on some special ham
interest usually start out like 9a09
busters, but after a while the
co lumnist usually ru ns out of
steam. As an ex-columnist I know
all about that side of the street.

So what I'd like to do is have the
best of both worIds-cake and eat
it too divi$k)n . I'd like to see some
experts tackle subjects that I know
can be very interest ing-sUCh as
ATTY. SSTV. packet radio, re
pealers, UHF, antennas. DXing.
ham clubs, mobile, contests, cer
tificate hunting. QAP. facsimile.
traffic handling, nels, home con
struction, and so on. I'm talking
abou t having short, interesti ng
columns-some monthly, some
bimonthly-for each special ham
interest.
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Short Wave
Listener's map and
directory-simply
select the QTH you'd

__ like to listen to, and
the pre-programmed
frequency is
"dialed up:'

Display frequency.
band, and mode
data. Control your
rig via keyboard!

I

• Powerful, easy-to-understand
instruction set

• Wide variety of commands
Memory input and recall, frequency
select ion, frequency step, sub-tone
frequency, offset, antenna tuner,
DCS, scan, and many, many more
functions are accessible with the
Kenwood computer interface unit !
• AC-l0 AC power adapter (optional)

More IF-232C and computer inter
face informat ion is available from
authorized Kenwood dealers.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. California 90220

KENWOOD

, f' f' .( vr- ,

• Interchangeable commands
This means that one program may be
used with several rigs, to min imize
program changes.
• Simultaneous operation of the

computer and transceiver is
possible

through the IF-232C level t ranslator.
The level translator performs two
funct ions: (1) converts voltage levels
from the RS-232C port to the TTL
levels in the transceiver. (2) and acts
as a noise supressor. A complete
interface "kit' would inc lude the
appropriate computer interface units
(IF-lOA, IF-lOB, or IC-l0) and the
IF-232C level translator.

The applications of automated
stat ion con tro l are almost endless!
Just imagine... work OX from your
hand-held operate OSCAR "auto-
matically remote operat ion of your
station...or put together the "ultimate"
contest stat ion ....

CRT drspla~shOwn is a sample program. not available
/tom Tflo·Keowood Communiealion$
Complele sevce manuals afe 8v8J1at»t' for all
Tno·Kenwood /rimsc eivers anQ m05l' accessories.
Spec,IIC81I(J{lS and prices afe wb/ecr 10 change w,rt>ovr
nor,ce or oblil/allon

IF-232C Level translator
IF-lOA Computer interlace for TS-7llA1TS-8llA
IF-lOB Computer interlace for TS-940S
IC-l0 IC kit for TS-440S computer control

Attention "computing" hamsl The
Kenwood IF-Series computer Int er-
face units will enable you to connect
your TS-711A, TS-811A,TS-940S, or
TS-440S transceivers to your home
computer. RS-232C standard is
used, so the interface units are
compatible wtth any computer!

The IF-l OA and IF-lOB computer
interface boards and lC-10 Ie kit are
designed to be installed inside the
transceivers. Control is performed
via the computer RS-232C port and
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Optional accessories:
• HMC-1 headset with VOX
• $ MC·30 speaker microphone
• PB-21 NiCd 180 mAH battery
• PB·21 H NiCd 500 mAH battery
• DC· 21 DC-DC converter lor mobile use
• BT-2 manganese/alkaline battery case
• EB-2 external C manganese/alkaline

oatterv case
• $C-8/8T soft cases
• 'ru-eprogram mable sub- tone unit
• AJ · 3 thread -lee to BNC female adapter
• BC-6 2-pack quick charger
• BC-2 wall charger for PB-21H
• RA-8A19A/10A StubbyDuk antenna
• BH -3 belt hook

KENWOOD
TRIO -KENWOOD COMMUNICATIONS
1111 west Walnut Street
Compton, Cali fornia 90220

• Repeater offset sw itc h.
TH-21AT/A: +600 kHz,
simplex.
TH-31AT/A: - 1.6 MHz,
reverse, simplex.
TH -41AT/A: ±5 MHz,
simplex.

• Standard accessories:
Rubber flex antenna,
earphone, wall charger,
180 mAH NiCd ba ttery
pack, Wrist strap.

• Quick change, locking battery case.
The rechargeable battery case snaps securely
into place. Optional battery cases and adapters
are available.

• Rugged, high impact molded case.
The high Impact case is scuff resistant. to retam
its attractive styling, even with hard use.
See your author ized Kenwood dealer and take
home a pocketful of performance todayl

• Easy-to-operate, functional design.
Three digit thumbwheelfrequency
selection and handy top-mounted
contro ls increase operating ease.

TH-serlE!S Iranscel\lers shown wlrh OpllOnill SlubbyD<,~ anlennil TH 3JAT shown Wl/h pg·21H
SpecJ,cal1Ol>s and pnces are SUCljecl 10 Change WllfIOu/ ocoee or obbgalioll.
Complere setv>ee m<lnu<lls are ava,lable /or a~ rno-Kenwood Itansce,vers ana mosr eccessooes

Kenwood's advanced technology brings you a new standard
in pocket/handheld transceivers!

• High or low power.
Choose 1walt high
enough to "hit" mosl local
repeaters ; or a battery 
saving 150 mW low.

• Pocket portability!
Kenwood's I t-t -senes HTs
pack convenient, reliable
performance in a package
so small. II slips mto your
shirt pocket! II measures
only 57 (2.24) W x 120
(4.72) H x 28 11.1) 0 mm
(Inch) and weighs 260 9
(. 571bl with PB-21.

• Expanded frequency
coverage (TH-21AT/A) .
Covers 141.000 -150.995
MHz in 5 kHz steps,
Includes certam MARS and
CAP frequenc ies.
TH -31AT/A: 220.000
224.995MHz in 5 kHz steps.
TH-41AT/A:
440.000 
449.995 MHz
in 5 kHz steps.
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But, Noaa . . .
SOME PEOPLE OUT THERE apparent ly
don 't appreciate all the hard work put in by
amateur volunteers to ensure continuous
communications during an emergency. In a
letter 10 the cellular TelecommunicatiOns In
dustry Association, Martin Hertz (I) of the
Communications A"omeV servlce<founded
by Richard Cooper) attempted to prove " that
the American Radio Relay League and its
ham-radio followers ere trying to undermine
the leg itimate commercial radio interests." At
tached to the letter was a copy of a story (from
WorldRadio) wh ich ch ronicled the exploits o f
a group of hams who provided a large hospital
with emergency communications after the fa
cil ify'S telephones went dead. Hertz believes
that th is type of assistance is contrary 10 Part
97 of the FCC Aules and Regulations and
points out thai, " We in the CAS cannot believe
that those who organized jthisl radio fiasco
could not locate hundreds of thousands of
Part 95 licensed Citizens Radio operators to
fulfill this duty legally." Finally, the CAS asked
the CT1A lor " support in neutralizing both the
American Radio Relay League and its follow
ers." The Old Man would have applied liberal
doses of Wouff Hong to these guys!

KiriOn
T32 EASTERN KIRIBATI will be active during
this year's CO WPX SSB test. Junlchl
Tanaka JH4RHF reports that a group of four
will make the trip; operation will begin on
March 26 and continue through Apri l 2. Look
lor the e Xped ition on all bands, CW and SSB,
before the contest. QSLsgo toJunichi Tanaka
JH4RHF. 146 Kotobuki, Hattori. Toyonaka.
Osaka 561, Japan.

Carib Hams Qsy
CARIBBEAN AMATEURS may now use
voce communications on 7.075-7.100 MHz.
The new rule. which went into effect at the
end of February, allows hams with General.
Advanced. or Extra tickets to use the new
segment. The reason for the change is the
heavy broadcast interference present from
7.1 -7.3 MHz, which renders the band nearty
useless during the evening hours. David
Novoa started the ball rolling back in 1984
with a peti tion that asked for parity with other
Caribbean nations. Most emergency and ser
vice activity in the area is located below 7.1
MHz. and. under the old rule, U.S. amateurs
couldn't participate in these nets . The FCC
fell that the number of potential users of the
new segment was so small that additional in
terference to non-voice communication in the
segment would be minimal.

Atari Trick
WOODY GRIGGS WA4NZO has come up
with a simple triCk for Atari BOOXL owners who
would like to use Kantronics ' Hamsoft RTTY
program:
1. Tum your BOOXL and disk drives off.
2. Tum on the disk drive.
3. Place a "Translator" disk in the drive.
4. Turn on the computer-do not hold down
the option key.
5. Once the machine has booted . replace the
Translator disk with a DOS 2.0 disk (there
should be no auto-run program present).
6. (Here's the triCky bitl) CarefUlly plug the
Hamsoft cartridge into the BOOXL. If you see
garbage on the screen. don't panic!
7. Hit the reset button. Hamsotl is now ready
to use.

(SCRRBA). Representatives of the major
users of the new 33-cm band met in Hollywood
to discuss interference from non-amateur ra
dio services. and to debate an equitable distri
bution of the spectrum. The SCRABA docu
ment parallels the ARRL 's interim band plan.
making certain adjustments lor local operat
ing conditions. It you are interested in how the
Association developed its proposal. contact it
at PO Box 5967. Pasadena CA 91107.

QSL Via . . .
AND NOW a word from Richard Breck!n
ridge WA9BXB; " Please be advised that I am
now the QSL manager for Illn Wil liams
YK3MO." Richard's address is 3827 Kam
man Ave.• Brookfield IL 60513.

DARA Dollars
TWO $1.000 SCHOLARSHIPS are available
from the Dayton Amateur RadIo Associat ion
(the Hamvention people). Any licensed ama
teur graduating from high school in 1986 is
eligible. and there are no restrictions on the
student's planned course of study. Toempha.
size the importance of clubs 10 amateur radio,
DARA asks that each application be accom
panied by the recommendation of a local club
officer. (Don't worry if you have no club near
by; just have your form signed by a licensed
ham.) Entries must be postmarked no later
than May 15. 1986. and the winners will be
announced in early June. You can gel toter
mation and applications by writing to OARA.
Box 44. Dayton OH 45401 . Altn: Scholarship
Committee.

Sat Shoot Set
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A NEW OSCAR SATELLITE is scheduled to
launch this fall aboard a European Space
Agency Arienne 4 booster. The Phase 3C bird
will carry lour transponders lor modes B. JIl,
L. and S. Mode B uses the famil iar 435-MHz

• ........- .,. -...-- _ llO " " "'" •• =~
........ -...
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Planned Band

SCRBBA's band plan for 902-928 MHz (above); ARRL's interim band plan.
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A NEW BAND PLAN for 902-928 MHz has
been adopted by the Southern California
Repeater lind Remote Bn . Association

TWENTY-ONE SCHOLARSHIPS are avail
able lor college-bound hams for the 1986-87
academic year. The scholarships, adminis
te red through the FoundaUon lor Amateur
Rac:lio (FAR), are sponsored by the Quarter
century wireiesssssccreuc n.theDade (Flori
da) Radio Club. the Baltimore Amateur Radio
Club, the Department of State Amateur Rad io
Club, Radio Club of America, the Richard G.
Chichester memorial , the Young Ladies' Ra
dio League. the Edmund Redington Memori
al, the Amateur Radio News Service. and the
Columbia (Maryland) Amateur Radio Associa
tion. Awards range lrom $350 to $900. Appli
cations and information are available from
FAR Scholarships. 6903 Rhode Island Ave.•
College Park MO 20740-your request must
be postmarked prior to May 31.1986.

Money Matters



TRIO-KENWOOD COMMUNICATIONS
1111 west Walnut Street
Complon, California 90220

KENWOOD

LF-30A Low pass nner. 1kW.
50 Q. tnsertion loss: less than
O.SdB at 30 MHz.

SM-220 Station monltorllO
MHz osc illoscope Pan dlsptay
capability with optional B5 -8 (lor
TS-940S. T5-8305). Monitor
transmitted waveforms aoozor
received signal waveforms.
Built.m z-tone qenerator

MA-4000 2 ml70 cm
dual band mobile gam antenna.
Duplexer supplied. tdeal for
use With the TW-4000A "Dual
Bander" and TM-2l 1AJT M-4 l 1A.
(Mount not supphed.)

HS-5 Deluxe headphones.

HS-6 Lighlweight headphones.

AL-2 lightning and static
arrester. 1 kW, 50 ~l,

-•

SP-40 Compact mobile
speaker.

SP-50 Mobile speaker.

•
CCeSSOfleS

Not Shown:
Me-50 Desk-lop micro
phone. Hi/La Z. 4-pin connector.

MC480 Desk-lop microphone ,
700 ! ! unidirectional electret
element with flexible boom.
BUilt-in rr uc. pre-amp and UPI
DOWN switch, with lock. (B-pin).

MC-48 Hand microphone
with 16 ·key DTMF pad and UPI
DOWN switches. (B·pin ).

MC-46 As above. but w ith
a-om connec tor.

MC-42S Hand rruoopnone
with UP/DOWN swucnes. /B-pln).

Me-3SS Noise cancelling
hand microphone, 50 k U (<I-p in).

Me-30S As above, but SOO t!

PG-4A Microphone cable lor
MC -60A. Converts Me -BOA 10
a .om connector.

PG-4B As above, but B-pin.

PG-4C As above. but a-om.
as supplied with Me -BOA.
PG-4D Extra 4-pin cable
for Me -8 S.

PG-4E As above, but e-om.
PG-4F As above . but Bcpin.

HS-7 Micro- headphones,

KPS-7A 138 V DC. 7.5 A
intermittent DC power supply,

RA-3 2 rn :Va A tele scoping
antenna with BNC connector,

RA-5 2m v. A 170cm Ya A
telescoping antenna with BNC
connector.

RA-88 2 m StubbyDuk With
BNC connector.

RA-98 As above, for 220 MHz.

RA-10B As above, for
440 MHz.

RD-20 Dummy load, 50U
DC-5OD MHz 20 W continuous.
50 W Intermittent.

PG-3A DC line ntter for
mobile use.
Service manuals are
available for all Kenwood trans
ce ivers and most accessones.

MA-5 80/40120/15/10 meter
mobile antenna. All resonators
supplied. 200 W PEP rnax..
VSWR 1.5 :1 or less. Easily
adjustable for center
frequencies.

VP-1 Bumper mount for
above,

MC-60A (8-pin) Deluxe
desk-lop microphone. Pre-amp
buil t-in, PH, lOCK and UPI
DOW N SWitches. Hi/lo Z selec
tor switch.

•

TL-922A 160-15 m 2 KW PEP/1 KW DC Input linear Amplifie r.
Pair ot EIMAC 3-5OOZ tubes and excelientlMD characteristics.
Pertect satetv orotecton wrth blower tum-off delay CirCUIt.

PC-1A Phone Patch (FCC Part
68 reqrstereoj.

V8-2530 25 W RF Power
Ampli fier (for TR-2600A). BNC
BNC cable, and mounting bracket
supplied.

Mc-a5 (8-pln) Multi-function
desk -top microphone (8-pin)
700 Q unidirectional electret
condenser rmc.Built-In aud io
level compensation with output
and tone coree'. meter, and UPI
DOWN switch. Selector sw itch
for up to three transceivers.
(Add itional 4. 6, or a-om cables
oouonau

. ,

Specd/ClmOf1S ana ptJces sub/eel /O change ...,rflOur I'lOllCe or OD,;ga/1()II



EVER SAY DIE

•

from page 4

electronic ham senility wa ll, you're probably
wondering whether you should cheer or holler
bloody murder over the Don Stoner W6TN$
proposition that we forever give up the lop half
01 sill: meters.

Now I have no objection 10 Don getting rich
as Croesus with his new idea. Heck, it might
even help a bunch of people gel rich-aod
that's nice 100. But there's that niggl ing ques
tion that frankly niggled enough to wake me
up at 2 am and gel me out of bed to write this. I
really hale to be niggl ed out of bed .

Don 's proposal, in case you missed it, calls
for us 10 donate the 52-54 MHz hall 01 six
meters for use as a non-ham digital message
band . His idea is that there are zill ions of com
puler hobbyists out there who might jump at
the opportunity to networ1l; over the air instead
of by telephone. Moot. I won'! go into a long
technical explanation of how Don proposes
this be done so as to keep TVlle a minimum,
so leI's JUSI not worry about that pan of it. The
main question is this: Do we hams need that
unused half of six meters for anything any
""",,1

My first reaction is to admit that no , it sure
doesn't look as if we'd be giving up much. But
as I think it through I realize there are enough
points to consider SO t could effectively ar
gue-heatedly, of course either side of the
proposition .

First , on the pro side, I have to admit, as a
pro, that the frequencies in quest ion are f1al
out not being used enough to honestly offer
any argument against Stone r. Even more,
never in the past have we ever reall y used or
even needed these two MHz for much. Totake
that one more step-I don't even see any po
tential use ahead for the frequencies.

To make it even more binding, I remember
that we have a dying hObby where we're see
ing less and less innovatior1--even il there
was a new technology ahead thai mighl need
to use these frequencies, I'm not sure we have
enough pioneers to make it happen.

Most of us are so tied up with nightly 75m
rag.chewing nets, exacerbating the 20m pile
ups on minor OX, or telling people at great
length where we are in our car over a 2m
repeater thai the top half 01 six meters is as
remote as our going on a OXpedition to
Sarawak.

Hey, that isn 't a bad idea-remind me to
develop that one for you later.

Okay, il we've never had any use for the
band-il we 're not using it now- and if we
don't even have the faintest hint of any luture
use lor the band, why not shut upand donate it
to the cause of making Stoner rich? What was
it that got me out of bed to write this morning?

History is what done it. LeI's go back and
take a look al six meters and its history. One of
the benefits of being as old as I am is that I'm a
living connection to the past Most of the time
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this is more of a bore than a benefit, since few
younger peopte want to hear about " how it
was." When I stan talking about nickel ice
cream cones their eyes glaze over.

The six meter band came 10 us after WWII
I think we got it along in 1946 0r so. Before The
War we had a five meter band-54-60 Mc.
50-54 Mc was the FM radio band-"""t~

used by the MaiOr Armstrong experimental
FM station in Alpine NJ. Was it W2XEL? After
WWII that ended up as TV channel 1 lor a
while, with 54-60 Mc as channel 2.

This was sorted out by moving FM to 88
108 MHz and channel 1 being changed to the
six meter ham band. I was one of the early
explorers on six. I was living in Brooklyn at the
lime and I was the only ham in New York City
on six meters. Unlike Ihe old pre-war five me
ter band , where whal little act ivity the re was
was made up of litt le one-nee modutated os
ci llators, six meters etarted right out with crvs
takentrolled rigs.

I could tell exactly who was 00 the air in a
few seconds just by the frequency of the car
rier. I had an accurate frequency standard
surplus General Radio LR·1 tab a 94-tube
three-foot high kluge. So when I'd hear a carri
er I'd just crank the LR-1 untilI'd get a beat
note and read the call letters off a lrequency
chan I'd made.

u might be Frank W2AMJ down in New
Jersey or Ed raton W 1HOQ, the VHF ed itor 01
OSTway up in Connecticut . There were just a
lew of us, so we aUknew each other.

I remember a local Brooklyn SWL coming
over on his bicycle to vis it . He'd heard me
talking on channel 1 01his TV set- yep, some
of the early TVs had channel 1 on 'em. Years
later he got involved with computers as a hob
by and opened a successful computer store in
Westc hester-advertised in my computer
magazines.

You know, come to think of it , this early work
00 6m was what got me into PUblishing . In
order to keep track of when 6m was opening
for OX contacts a number 01 us put beacon
transmitters on SO.1 MHz. I rigged up a code
disk with a miCroswitch to key my 6m rig and
let 'er run when I wasn't making contacts.

Perry Ferrell organized a gove rn ment
sponsored research project to investigate 6m
propagation, so I naturally pa rticipated with
my beacon. Later, when he became the ed itor
of CO, I kept in touch with him, explaining
about my work with digital communications
and AnY. This lead to my writing a column
in CO. Then, when I helped Perry get a better
jOb as the first editor of Popular Electronics , I
fell heir to his old job at CO .. . much to my
surprise.

Perry ed ited Poptron ics for years-then, in
one of Zift-Davis's larger publishing miscalcu
lations , he was canned. Perry and his wife ,
Jeanne Gillespie formed Gitfer Associates
and sold SWL equipment and information by
mail. Perry died a lew years ago and Jeanne is

still running the business. Say hello to her at
Dayton. Better yet , look over her SWL equip
ment- you might just want a Sony 2002. I've
got one and use it every day lor time tiCks,
shortwave, and FM.

Unlike six meters, two was enormously
busy in the late 405. It was a time of change 00
two, with a few broad old modulated OSCilla
tors and an increasing number of crystak:on
trotled-stabilized, they were called-rigs. I
was one 01 the first to get on 2m with an SCR
522-thefirst,1 think.

I remember, when 2m first opened, having a
ball with a pair of 6C4 tubes in a grid-modulat
ed Iong.line oscillator in the trunk of my '40
Ford . T he rec eive r was a super-regen .
W2NYC and I would drive to the highest hill in
Brooklyn and worle. over to staten Island and
New Jersey with it.

Th e next b ig event was when a ham,
George Sterting W1AE, became the Chair
man 01 the FCC . This was when we got our
Novice Class license. Novices were permitted
voice communications-14S-147 MHz. The
league was in the hands of an arrogant, foul
mouthed general manager, so the FCC wasn't
even talking with them. The AARL lought the
new liCense class, but were no match for the
FCC Chairman. The League has never really
accepted Novices as actual hams.

Eventually the FCC discovered that
Novices were infinitely more interested in
voice than CW communications, with most of
'em migrating quickly to 2m. Unfortunately
they then lived out their two-year license 00
2m and rever made it to General. So they
killed the 2m Novice band and brought us the
Technician Class license-which the ARRL
also lought and has hated ever since. 'teens
got 10 use the old Novice 145-147 MHz
band-and the six meter band.

Techs took to 6m with a vengeance. Six
was hot during the sunspot highs, opening
often to Europe and around the country. I
worked all over Europe on six meters. When
six was hot it would be jammed with stalions
almost like CB. Can you imagine tuning from
SO.1 on up to above 51.0 MHz and not find
ing a clear spot to work? There were even a
lew explorers up in the 51-52 MHz part 01 the
band!

Six stayed a hotbed 01 Tech activity up until
2m FM and repeaters came along , That got
started for real in 1969. By 1973, six was al
most oesened. These days you hear an occa
sional ghost signal 00 six. Not much doing
there. Back in 1972 I cross-banded my 2m
repeater to six. That was fun-with occasional
contacts out in Ohio, Tennessee or Florida
when the band opened.

Six meters never really recovered Irom the
2m repeater explosion, so it sits there, waiting
for some hoped-for technical development
that might bring interest to il again. Even the
sunspot highs won't do much for it because
6m is mostly an American band. It's used for
othe r services in Europe these days.

Now, to get to a con point. And no remarks
about me being a con-men. Up until 2m
FM and repeaters came along the top 2
MHz of 2m was almost totally unused. The
General Class liCensees tended to operate



we design solutions.

a me mber o f The Allen Group Inc.
12435 Eucl id Avenue. C leveland. Oh io 44106
Canada: A, C , Simmonds & Sons. Ltd ,

be a big industry . Surveys have shown these
computer owners to be interested in radio
communications, but to be so put off over hav
ing to learn the Morse Code to get a license as
to be unavailable as potential hams.

Any thoughts?

Continued on page 91

MAKING MONEY

When you think about the enormous short
age of electronic technicians in the United
States, you realize that there's lots of opportu
nities out there for anyone with entrepreneur
ial leanings to make money. It's so easy for
any ham who is really interested to make mon
ey that I get a bit annoyed when I hear hams
complaining about being short of money. II 's
out there in gobs.

For instance, maybe 15 years ago I recom
mended that hams interested in making a few
extra bucks could do worse than get into seil
ing alarm systems for homes and commercial
buildings. I heard from quite a number of
hams who took my editorial seriously and
went into the bus iness part time to start, but
soon found it far more remunerative than their
old job . Many did very well.

Well, that same business is still out there,
waiting for anyone with some gumption to get
into the business. Today only 8.6% of private
homes have alarm systems. You couldn't ask
for an easier market !

You can sell and install alarms- all kinds.

• DURA·FLEX neoprene elastomer
significantly advances antenna shock
absorption technology.

• Ellminat.s RF nclse in duplex rad io
systems from metal-to-metal co ntact in
conventional steel springs.

• Drastically cuts Whip vibration which can
damage or break antennas with steel
springs on high-vibration vehicles.

• Solid brass adaptors molded into neoprene:
braid totally isolated through center cavity.

• Field-proven against heat, cold , humidity
and abrasion extremes.

• Model s for roof, trunk or magnet ic
mounting. 2 meter, 220 MHz or UHF.

-FLEX'·
unts silence
rated RF noise.

the antenna specialists co..

ct:I

OUR
shockm

spring-gen

number of times anywhere without even the
slightest loss of picture.

Of course there is always the possibi lity
maybe even probability- that all we will ever
need for amateur radio are our old bands
where us old timers can hang out and rag
chew until we die.

Writing of dying, I've noticed that what used
to be a small box in QST-Silent Keys-these
days has taken on more the dimensions of a
special segment of the magazine. I go th rough
it each month, marking the old timers I've
known personally-remembering them. An
even better exercise is to join the QCWA and
go through their newsletter, which dwells even
more on the swelling tide of dear departeds.
Probably mostly smokers, eh?

Well, what do YOU think about our giving
six meters to Stoner? Of course I'm exagger
ating-if Stoner gets his plan accepted we' ll
see a bunch of firms-Japanese fi rms, of
course-making equipment for the new band.
If many people get interested in the new band
it could turn into a new industry, complete wit h
a Wayne Green magazine. And think of the
potential for selling high powered amplifiers
for a one-Watt limited band! Zowie! Shades of
CB.

Other than that I like Stoner's idea. I'm not
at all convinced the new service would attract
many users, but if it did it could be fun .

The millions of home computers do present
a cha llenge. If the people with these could be
enticed to network them over the air, it could

from 144-144.5 MHz and the Techs from 145
145 .3 MHz.

Oh, let me tell a story. Ed Tifton, W1HDQ.
got all bent out of shape over some local 2m
hams who kept interfering with his DXing on
the low end of the band. Ed had a big antenna
and plenty of power, so he had a Big Signal. I
had a Big Signal from Brooklyn too-with my
16-element beam and a kilowatt. Well, Ed
couldn't get a couple of lids to move up Ihe
band and let him OX so he gol the League to
petition the FCC to set aside 100kHz for CW
only.

Believing that we would do better to rea
son wit h lids than to leg islate band seg
ments like that, I countered with the proposal
to put the CW band at the top end of 2m
147.9 to 148.0. The FCC did just that. to my
great delight. Ed had been bragging Ihat he
was going to get those damned lids off his
frequency. Well, the new CW band got zero
use, of course, and eventually it was shifted to
the low end, where it 's been a royal pain ever
since.

Getting back to two meters. There was a
strong push by CO Magazine to take the un
used 2 MHz-146-148 MHz-and make a CB
band out of it. After all, we hams weren't using
it and would never need it for anything, so why
not? I fought the proposal with 73 Magazine ,
and it was defeated. If we'd gone along with
the CO Magazine idea that an unused ham
band would probably never be needed, we
could easily have lost the most used ham
band we have today.

So I worry. I see us losing frequencies at
every turn. We just lost the low ends of the
420-450 MHz and 1215-1300 MHz bands.
No, we're not using these much right now, but
I can see some real solid potential for their
need-particularly if we ever manage to get
amateur radio growing again by getting some
youngsters into our hobby.

Will some technical development come
along to make us regret donating half of our
now dormant six meter band to Stoner's plan?
Maybe, maybe not. We can't tell about that
any more than we could foresee needing fre
quencies for repealers. We sure lucked out on
that one.

Now, let's suppose that we do somehow
manage to get amateur rad io growing-with
thousands of ham clubs in schools again the
way it used to be before Incentive Licensing
wasted them. Let 's suppose, even further,
that we're able to put together a national dig
ital communications network where any of us
will be able to type a message (or speak it into
a typer) and have it automatically relayed any
where in the country. Will we be able to do this
without having an unused resou rce of ham
frequencies for this new service?

I can see a network of local digital re
peaters-maybe working on the packet princi
ple-lied through satellite links to the entire
world. Wou ld we need that 2 MHz of six for this
or could we gel by with what we have to spare
on 2m?

Oh, writing of digital, within a couple years I
expect we' ll be seeing digital television start
ing to take over. Our 8mm video tape will go
digital, making it possible to relay video any
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ure a!
We just struck gold with a miniature. high qual 
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-I will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig
nal to noise environments and provides latched
and momentary outputs . Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched in stone, legendary.
one year warranty.

Instead of sifting through the field ... search
ing, use our super quick one day delivery and
cash in on a rare find .

$59.95 each

• ...COMMUNICATIONS
_SPECIALISTS
~26 w, Tafl Avc.. Orange. CA 92665--4296
Local 171-11998-3021 • FAX (114) 974-3420
Entire U.S.A. 1-800-854-05-17 .-10



HELPFUL READERS

TURNING OFF TEENS?

Need ing a ci rcuit for a Halli
crafter S40A receiver, I wrote to
73 's " Ham Help " asking for
same. I obtained a copy shortly
after this request appeared.

I was both surprised and
pleased in getting several more
copies from other readers . Al
though I t ried to reply to all, writing
is difficult for me as I am badly
vision-impaired.

It is gratifying to know that the
spirit of cooperation and help from
one ham to another is stili as
strong as it ever was. And through
the good offices of 73 Magazine
others may similarly be helped.

I wish to thank all those who
have helped and offered to help
me with this project.

Gerald Samkolsky N4ZB
Holiday FL

Gerald, all 73 readers are true
blue, we just won't settle for any
otherkind.-Wayne.

I

1AN UNJUST ACCUSATION 111- 1
In my lour years as an amateur

radio Operator, I have never heard
anything as disgraceful as a r&
cent event on a Long Island NY
2m repeater.

Several stations involved in a
round table were interrupted by
another stalion who inserted his
ca li between t ran sm iss io ns .
When the breaking station was
given the opportunity to speak, a
majority of his signal was noise . A
control operator then broke in and
advised that the interrupting sta
tion was not listed in the callbook
and was operating illegally.

After repositioning, the station
called in again with a fu ll-strength
signal. At this point, the control op
ordered the station to cease corn
munications at once, saying if the
station wished to use the repeater
he would have to send a copy of
his license for verification purpos
es. Later , t he control op an
nounced he had in fact over
looked the callsign in the book
and apologized to the station.

Another station came on to criti
cize the contro l op for the manner
in which he had handled the situa
tion . The control op informed him
he obviously did not have any idea
how to operate a repeater. This
know-it-an control op was respon
sible for emissions from the re
peater and should have activated
some function to prevent the out
side station from getting into the
machine. Besides, he also violat
ed the rules by directing his trans
mission to a so-called unlicensed
party.

Do you think a new ham would
be very impressed with the hobby
after having an experience like
this? What about the ham who has
been licensed 25 years and sud
denly changes his callsign?
Would that ham now be illegal
since he is not yet listed in the
book?

Hopefully the control op will use
better practices in the future. I'm
sure any ham would be just a bit
more than angry if he or she was
called an illegal operatorl

Jeff Gornsteln NJ2Q
Springfield NJ

In his letter in the January,
1986, issue, Mr. vrentcs came
very close to the true cause of the
increasing average age of ama
teurs. As he noticed, this is not a
problem unique to amateur radio.
The fact is, today's youth are less
interested in model trains, stamp
and coin collecting, photography
and all hobby activities.

Why? Many oftoday's teens are
spending their free time with mt
crocomputers and video games,
popu lar music, and the endless
channels of cable TV. Most of
these youths will not discover hob
bies until t hey reach college
whe re clu bs and organizations
promote various interests , or until
they mature a lillie and begin to
consider computers as something
you use at work, lose their interest
in pop music, and grow bored with
TV. As a result , the average age of
almost a ll t raditional hobby
groups is shifting up a lillie.

While the shifting age of opera
tors is nothing to worry about, de
clining membership is a real prob
lem. The solution is not changes
in the rules, but simple public rela-

Jeff, it sounds like yourcontrof op lions. I won't oppose a no-code
has a sure cure for a non-jammed license if it will do what its propo-
repeater. But if thai's the worst nents say, but I don't think it will.
you 've heard, you need to hear My experience has been that once
some tapes ofL.A. repeaters. Hm- a person gets excited about ama-
mm, maybe there's a market for teur radio , the code is a very low
garbage like that-J may be miss- hurdle to step over.
ing an income source.-Wayne. The real problem we have in at-
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FIND THE GOVERNOR

John, you're probably right about
the need to get Novices off CW
and onto phone again-also the
possibility for getting our many
unused bands active by opening
them to Novices. But f don't think
you'll ever get the League to go
along with you, and remember,
they can get 1% of the clubs to
totally swamp the FCC any time
they want. Perhaps the FCC is
easily swamped. With ten dead
these days, Novices might bring it
back to life. And then there's poor
old six meters, even deader than
ten. Two is pretty occupied, ex
cept on the low end-howabout a
Novice phone band from 144.
144.17 J think we've got a lot of
room for Novices on 220 MHz. 432
is busy, at least in Los Angeles.
1250 is wide open-as are all the
rest of the bands above that. But
John, on #4, you're dreaming.
Once Novices get phone privi
leges you 'll never see them make
the slightest attempt at going for a
higher grade license. That's what
we found when they were on 2m
and there's no reason to believe
you 'll see it any different if we try it
again.-Wayne.

4. More Novices would band to
gether and would be able to offer
each other the assistance needed
to upgrade.

Numbers 1 and 2 are important
to all of us, but number 4 is im
portant as well. It is a lot easier
to upgrade to higher classes if you
have someone to study with. I
believe we would actually have
an increase in hams upgrad 
ing above the NovicefTechnician
tickets.

John M. Lothrldge W04NQG
Tampa FL

This is no doubt one of a great
many letters you will receive from
Texans correctly identifying Tex
as Governor Mark White as the
man on the left and K5RC as the
one in the middle of the "County
Bounty" photo in " QRX" (Janu
ary 1986).

An interesting issue. I enjoyed
it.

R.B. Peebler W5KIW
Radio Officer , S.S. Bay Ridge

1 1

ETTERS

WELCOME BACK

THE NOVICE DEBATE

1

1 1

Congratulations on your return
to being a great ham radio maga
zine. I subscribed to 73 for many
years after it started publishing.
Finally, n got so oversized thai I
couldn't find the time 10 read il. I
dropped my subscription because
t couldn't stand 10 wade through
about 180 pages to find two or
three articles I liked. I picked up
the January issue on a news
stand, and I liked it.

Donald Burr AJ6X
FresnoCA

I have read in past issues the
pros and cons of Novice enhance
ment . Most of those against it are
the ones that are afraid that fre
quencies might be taken away
from them. 1 have yet to see a
band that had barriers that kept
higher classes from using Novice
frequencies.

Come on, let's all grow up and
start looking at the plus side of
letting Novices use SSBon tnme
ters. When was the last time you
actually held a aso on 10 meters,
or heard it being used on a regu lar
basis? Many hams would prefer to
have the newer bands put in place
of the 28--MHz positions on their
bandswitch . Many don't even
switch to it or listen to it. Of course
this wouldn't open the band up
because no one would be talking;
everyone would be listening. But
by allowing the Novice 10 use SSB
on 10 meters, someone would be
talking. With the power output al
lowed to Novices, they could easi
ly talk 20-60 miles daily. This
would not be another t t-meter
band. I believe we could control
ourselves enough to prevent that.
Let's stop crying about what might
be taken away, and start looking
at the plus side:

1. Hams actually using a band
(which would normally go unused)
and monitoring it on a daily basis.

2. More chances for DX on 10
meters once other countries know
we are using the band again.

3. More chances for Novices to
get together and hold a conversa
tion that doesn't take two hours to
say how the weather is.
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~ NO COMPARISON
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SCR200lIX WIAccessoriea
SCA100 100-150 W Amp.
SCP30 Super Heavy Duty

r- 30 Amp. Power Supply, etc.

150 WI. 2M & 100W 440 MHz
Mobile Amps
• 2M: 30m lOW in. 440 MHz:

40 or lOW In.
• Unusually massive " deep tin"

heatslnk allows higher duty
than compeunve uni ts!

• Many built-In protectlon features
• Automatic RF Sensing

And that's not all ...
We also make-"Super Monster"

DePT. 54 • 1055 W. GERMANTOWN PIKE: - NORRISTOWN , PA 1lM03 • (215) 831·1710 • TLX 84211
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/SCISPECTRUM COMMUNICATIONS -"

Rcvr. , Xmtr., Control Boards, Duplexers, Antennas, Cabinets, Xcvrs, ete., also
available. Amateur & Commercial.

FCC Type Accepted for Co mmerc ial Service

For your new or upgraded Repeater/Link System, you won't
find a better quality or higher performance machine than the New
SCR2000X.
This highly advanced unit includes a wide array of DTMF Remote Control Functions,
Automatic Digital Controls, and a full complement of front panel local control, test and

metering functi ons. The 2000X is a com
mercial grade repeater which provides
RF performance superior to any competi
tive unit. And it's built to last- for years
and years-by Spectrum...the people
with over a decade's experience in
worldwide repeater/link systems.

STANDARD FEATURES
• AutopatchfReverse Patch, WIO& 1 inhibit
• Dial Pulse Converter • Autodialer
• Phone line & "over the air" command

mcoss. Virtually aJlfunclions may be turnad
onfoff remotely.

• Touch Tone Control of 'Timeout', 'Hang
Time', Patch Timeout, TX Inhibit/Resel ,
Patch & Reverse PatCh Inhibit, Reset, P.L.
ONIOFF (w/optional P.L. board), etc.

• Up to 6 Auxiliary Functions. More with
TTC300.

• Full 16 Digil Decod ing with Crystal Con-
trolled Decoder IC

• Touch Tone Mute • " Kerchunk Killer"
• Unique Courtesy Tones
• Timeout Warning Tones
• Automatic CW 10 & 10 Command
• Remote Programming of 3 Timers for 2 dif-

ferent lim ing cycles, or No Time Out
• Microprocessor Memory 'Battery Backup'
• Autopalch AGC for constant levels
• Local Status indication via 12 Function pan

el LEO Display
• Front panel Touchtona Pad for Local ceo

trol & Phone line accesa.
• Full Panel Metering: Reve. & Xmtr. func

tions plus Voltages & Currents
• New-lmproved: RCVR, UHF Xmtr., Power

Supplyl
.3Q-75Watt VHF&UHFModels
• 100--150 Wall Final Amps Available

SPECTRUM'S 2000X • SC200X Microprocessor Controller & inter-
face Boords also available.

Microprocessor controlled repeater Same features as above.

"The Repeater of the Future"-Available Today!

Chuck Gollnick KA7QEN/O
AmeslA

tracting new members is the uninteresting im
age of amateur radio today. Too many people
view the hobby as a bunch of old men gossip
ing with each other. This problem has been
frustrated by the advent of cheap shortwave
receivers and scanners, bought by people
hoping to hear stations from all over the world.
Unfortunately, these radios and the antennas
people use are so poor that they generally end
up with only Radio Moscow, BBC, VOA, WWV
and the ham down the street. When they do
get stations from faraway places, they qu ickly
discover that people in Norway reall y do
speak Norwegian.

So they tune to the amateur bands and gain
first-hand experience with what amateur radio
is all about, or so it seems to them: endless,
purposeless rag-chewing; traffic nets with no
traffic; rude contest operators; " contacts"
that consist of nothing more than name,
location, signal report, and "Send me your
aSL card, I need it for my worked-all-states
award."

Scanner listeners, meanwhile, are finding
that paging has gone digital, that radio tele
phone has moved to 800 MHz (above the cov
erage of many scanners) , that it's hard to tel
Iowa conversation through a trunked repeater
system and that a $50 "descrarnbler" from
the local radio shop will not crack Motorola
DVP. So they too turn to the ham bands. Here
they either find one repeater that 's so busy the
operators have to fight each other, or 50 re
peaters each occupied by one operator with,
by strange coincidence, the same call sign as
the repeater.

Next time you're on the air , especially you
VHF and UHF repeater users.think about this:
What kind of image are you presenting to the
non-amateurs who are listening?

The real solution to this problem is for lo
cal clubs to become more active. I know, in
the past, local clubs have tried to maintain a
low profile to avoid being blamed for every
speck of snow on every TV in the area, but it's
time to come out of the closet and make your
organizations visible. Let's show the public
what amateur radio is really all about: public
service, emergency communications, tech
nical development and, of course, a lot of
good fun.

Chuck, I've been hamming for 4 7 years now
and you 've described 95% of what I've been
hearing for 47 years-endless, purposeless
ragchewing, rude operators, pileups, contest
type contacts, and thousands of repeaters
with but one operator using 'em. What we
have to do is convince kids that endless, pur
poseless ragchewing and contest-type con
tacts are by golly real fun . If we promise 'em
anything else we're lying. I'd have to lump our
public service, emergency operating, techni·
caldevelopment and interesting ragchew con
tacts in the 5% bracket if I were going to be
honest.-Wayne.

" When You Buy, Say 73"
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Lower Price
Scanners

Communications Electronics:
the world's largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regencyl MX7000-EA
List price S699.95/CE prIce $39 9 .95/SPECIAL
1a-aend, 2 0 Chenn." Cry. f."•••• AC/DC
Frequency range: 25-550 MHz. continuous co verage
and 800 MHz. to 1.3 OHl. con tinuous coverage.
The R&gency MX7000 scennee iets you monItor
military. F,B.I.• Space Satethln, PoIice.nd f ire
Depanmen,.. Drug Enloreement AQenci... nereose
Departmen.. AemnauliClll AM band, AerO~a!>Oll

Band. Fish & Game. lmm'll.ahon. ParamedICS.
Amateur RadIo. JusllC4l Department. Sla le Depart
ment, plus thOusand, of Olne< radio " "Quene;",
moslte.nnen can', pick up. The R&g8 " CY MX7000
is the penect scanner fo, intell ige nce age ncies lhat
need to m()(l itor the new 800 MHz. cellular telephone
band. The MX1000, now at a special price from CE,

Regency· Z60-EA
List price S299.95/C E price S1 79.95/SPEC IA L
8-Band, eo Cha_I • ~'YslM sc a an..
Bands: 3().SO, 88-108. "8'136. f 44·174. 44().512 MHl
"The Regency Z60 covers a ll the public service
bandS plus a i rcraft and FM m us iC for a total o f
eight bands. The Z60 also featu res an a larm
clock and prior ity ccmror a s well a s AC/DC
operation. Order today.

Regency· Z45-EA
List price 5259,95/C E p ri ce S159.95/SPEC IA L
7'Band, 45 C~nnel • IHrc'Y.r.' .cenn...
Bands: 30·50. I 18· '35. 144' 174. 44().S12 MHl.
The Re ge ncy Z45 is very simila r to the 160 model
listed above hoWever it does not have the comme r
cial Flo! broadcast band. The 145 , now at a
special price f rom Communications Electronics.

Regency· RH250B-EA
List price S6 13.00/C E p ri ce S3 29 ,9 5/SPECIAL
10 C"-rtneI • 25 wan Tran.c""'" • PtIoiH,
The Regency RH250B isa ten-channel V HF land
m o b ile t ransceiver designed t o cove r any f re
quency between 150 t o 162 M H z. Since th is
radio is syn thesized, no expens ive c rys ta ls are
needed t o s tore up to ten frequencies without
battery backup. All radios come wilh CTCSS tone
and scanning cap abili ties. A monitor and
nighVday swi tch is also standard . This trans
cewee e ven h as a p rior ity tuncuon. The RH2 50
ma kes an ide al rad io l or an y police or l ire
departme nt volu nteer becau se of its low cost
and h igh perf orma nce . A UHF version of the
same rad io calle d the RU150B covers450·482
MHz. but the cost is $ 449.95. To g e t t echn ic ian
programming ins t r uct ion s, order a se rv ic e man
ual from C E with y our radio system,

NEW! Bearcat" 50XL-EA
List price S199.9 5/CE p rice S1 14.9 5/SPECIAL
f ()oBand, 10~ • H~d Sc.nrtef"
Band$: 29 7·54. 136·174, 406·5 12 MHl
The Uniden Bearcaf 50Xl is an economical.
hand-held scan n e r w ith 10 c ha n nels covering
ten frequencybands.1I1eatures a keyboard lock
switch t o prevent accidental tmlry and more.
Also o rd e r part It BPSO which is a rechargeable
b attery pack fo r $ 14.95, a p lug- in wa ll c harger,
p art. A D 1OO fo r $ 14.95, a carrying case part 11
VCOO1 for $14,95 and also o rd e r o pt ion a l
c igarette lig h te r cab le part .. PS001 fo r $ 14.9 5 .

It.......,
ItIUSO
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NEW! Rellency" XL156-EA
l iSt price S239.9!iC E price S1 29.9 5ISPE CIAL
.a..nd, 10 Ch."nel • IItM:'Ysr., kann...
"arch e I._trout. Prior", • AC/DC
Bands: 30-50, 14 4-174. 440-512 MHz.
Cove r your choice of over 15,000 frequenc ies
on 10 channels al th e touch of your finge r.
Display messages. E~te rnal speaker jack. Tete
scoping antenna. Externa l antenn a jack. ACIOC.

NEW! Rellencv· R1 060-EA
t rst cnc e $1 49.95 / C E prfce 592 .95 /SPECtAL
.~ 10Cr-IIiNI. erptahs•• AConIy
a.nd$: ,)().SQ IH· I 74, H ().5 12 MHz.
Now you can enjoy computerized scanner ver
satility at a price thar, less than some cry stal
units. The Regency R1060 lets you in on all the
action of police, lire, weather. and emervency
calls. You'll even hear mobile telephones.

Bearcat@DX1000·EA
List price $ 6 4 9 .9 5 / C E pnce 5349.9 5 / SPECIAL
FrlJqurm cy range 10 KHl . to 30 MHz.
Th8 Bearcar DX1000 shortwave radio makes tun ing in
London as easy as dialing a phone, tt teetures PLL
synthesi zed accuracy, two l ime zone 24·hO\lI digital
QUartz. clod< and a built· in luner 10 wake you 10 your
l avonle shorl'ooave stat ion. II c.n be ptogrammed to
ectwate pet'lpheral eq uipment like a tape recorder to
leoord UP 10 l ive d,fferent broadca.sts. any frequency.
any mode. while you are asleep or at work.. II wIMreceive
AM, LSB, USB, CW at'ld FM broadcasts.

There', never been an easier way to hea r whal the
world has to say. W,lh the Bearcar OX1 000 shortwave
receiver, you now have direct access to the world.

NEW! Rellencv· HX1200-EA
l ist price $369,95/ C E pric e S2 14 .95/SPEC IA l
".~ .f5 C"--l • No Crysfal s__
".rch • Locllout • PrKKn., • Scen dal.,
~ Ilquldc'Ys"'dfspMt a £AROlflfemor¥
II•• Direct C".nne' Acca•• Faar"r.
Band. .. 30050. ".'36. 144· "4. 406·420. 4400 512 /,A toIz.
The new handheld Regency HXl200 scanne r is
fu lly keyboard p rogram mable lor the ultimale in
versat ility. You can scan up 10 45 channels at the
same time includ ing the AM aircraft band. The l CD
display is even ercem lo r night use. Order
MA·256·EA rapid c ha rge eeoo-tn battery charger
for 584,95 plus $3.00 shipping/handling. Includes
wall charger, ca rrying case, bell clip, IIIl~ibl e

antenna and rucec ballery,

NEW! Bearcat" 1OOXL-EA
List price S349.9S/C E price S203.9 5/ SPECIAl
8o..1td, f. Ch_eI • ~Iorltt • k ... Del.,
s..rch • "mit. Hold. 1.ocIr-' a I.e/DC
Frequanc~ ran9'" 3()'SQ I f /j-174, 406·5 12 MHz.
The world's 1il'$lno-Cl')'Slal handheld sc.nn"r now has
a LCO chan",,1display with blIcl<light lor low- light use
and atrcratt band coverage ettbe same low price. sne is
1~" x7V, " x 2'1o:'The Bearcall00XL has wide lrequency
coverage that includes aUpublic service blinds (Low,
High. UHF and " T ' bands). tne AM aircrall band. the 2·
meter at'ld 70 ern. amaleu. banos. plu. mili tary and
lede.al governmenl lrequ enc ies. Wow-...whata scanner'

Ind...oed in QUI low CE price is a sturdy carrying case,
earphone, blI nery charger/AC adapler, , .. All ni-cad
blI"eries anod Ilex ,ble anI""".. Order your scanner now

Bearcat" 210XW-EA
list price S339.95/C E price S209 ,9 5/ S PEC IAl
a 'Ba..d, ~ C"...na' • llooc'Ystal s c ...n ar
Auromarlc W.ath.r • Se.rc"'Sc.n • AC/DC
Frequency fa nge : 3Qo50, 136-174, 40 6-5 12 MHz.
The new Bearca! 21OXWis an advanced lhi.d generalion
scanner with greal performance al a low CE price.

NEW! Bearcat> 145XL-EA
list price S t 79.95/C E p rice S102.95/SPECIAl
fO ..1td, f.eh.....eI. I.e/DC .,_"",."",,,,
F.equenc~ range. 29-54. '36·' 74. 42().SI 2 AlHL
The Bearc.r 145XL makes a great fim scsnner. lIS lo..
COSI arid t>iQh pe<fonnance Iel s)'OU rw,a• • Mlhe action with
tM louch 01. key. Orde. your scanner from CE loda y,

TEST ANY SCANNER
Tell any .canner pur<::haaed I.om Communication,
EIfl:1 ronlca' lor 31 days betore you de<;'de to kaep ii, It tor
any .euon you are not complelely lalt.'i ed, relurn it in
o,ig,nal condition wilh all parI. in 31 dey•. 10' a p.ompt
refund ("''' . h'pping/handling charges and 'abale creditill .

Aagenc,
HX1200

• • • •
• •••
••••
••••-

NEW! Bearcat" BOOXLT-EA
l ist price $499 ,95/ C E prlc. 5317.95,.a.nd.40 Chann. 1 a NOOI;"s'a' .cenne,
PrKK", con rrol • "arc"'kan • ACIDC
Bands: 2 9-5 4, 118-174. 406-512.806-912 MHL
The Uniden 800XLTreceives 40 Channel. in two blinks.
$cans 15 channels pel second. S'l e 9"'" ~ 4'IJ " x 12'IJ .·

OTHER RADIOS AND ACCESSORIES
Panaso nlc Rf ' 2tlOO-EA Shorlwa. " ,ece,ve' " " , $179.95
RD95· EAUn,den Remote moontRa(la. Detector ,.. $1 28.95
R055·EA Um"en V,.a. mounl Rade' Dele<:!or . . . . ,$98.95
ADe- EA Uni"ltn · P"&P<>rI" aiZ. Radar Dele<:!or .. $239.95
B(: 21OXw-EA8Hrcal 20chan.... lICItnnerSALE . $209 95
BC·WA·EA SltefC. t We" lle< AIe"- ,.. .$4.9 95
PXI OCJ()-EA IkoltfCal ahorlwa'0'8 .eca SALE .. $349.95
1'C22·EA Un_ remote mount CB I.anacenoe. . $99 95
PCSSo EA Un_ mobtle mount CB I..nsc...... . $59.95
A1Q60.EA RItfl"t>e, 10 chan.... _nne< SALE $9295
" X3I)t)l>EA R~ltncy 30 cr.annalllCltnne• . . . . . . , $198.95
XU ~· EA R~nc, 10 ch4.nnelllCltn""r SALE . , $129 95
UCl02·EA RItfl"t>e, VHf 2 ch.1Wal1 l ransc_ .. , $1 24.95
RH250B-EA R&gency l 0 ch.25 W.Il VHf t,ana. " $329.95
RH&OOB-EAR~ltncy 1OCIl.60 WanVHFIrana. . 1454.95
RU1soB-EAR9\1ancy I 0 cMnnelUHF If.I""eei"", .. ,$449.95
RPH41D-EA 10 en. handheld no-cryslal tran• .. . . $39995
LC1D-EA Carry,ng cese 10, RPH410 t'an. ce,ver . , $34.95
".A18l·EA N. cadbanerypack lor RPH410Irena. .. . $34.95
P1 405- EA Regenc,5 ampraoulaledPDl"'er..,ppfy , $69 95
P1412· EA RitQltncy 12 amp 'e<,J. PO'*e< ""'''''''' . $164.95
aclD- EA Balle<)' cha'V"" tor RitQltncy RPl-I4 10 J8A 95
IIIlA2~EA~Charger tor HX lOOO&HK1200 J8A95
..,uSl·EA Coga.It"e lighl er cord 'or HX1 200 . $19.95
".AlI I J·EA N..cad ba"ery paclllor HKl 200 .. $3495
ECla-EA Ptogr....m.nglool lorRitQenc, RPH410 $2495
S".RH250-EA 5enrooe rnan. ror ,ttI~lt nc, RH250 $24.95
S".RUl SD- EASeNtCeman.lorR"gency RU1 50 , ." $24..95
S".RPH41D-EA seMCeman.lor Ragltnq RPH410 . , $24.95
SMMX70CJ()-EA S.Co man, I", MK7000& MX5000. , . $1 9.95
SMMX:JOOO.EA se...OCe man,lorReg.." c,MK3QOO,. , $19.95
B·.·EA 1.2 V AM Nio Cad bella.iea I.el o/ Ioulj "" $9.95
fB-E·EA FreQuency Directory/or EUlern U.S.A. .... $ j 2.95
f B-W· EAf 'eQU8n<:yDtr9Clory/orWasle,n U.S.A $12 ,95
nG-EA" QP seo-. r ReQ,.lryol US. GovL F'eQ $14.95
TlC·EA TectIn_es to.- lnlerc.pl,ng Comm-. $14 95
Rllf·EA Ra,lroed l.equency d"fldory . __ ... $10.95
CIE· EA Coo8fl lnleMrgenc1.. EIec1. E....esd.OI>PI"O $1495
Mo- EA "'ag"'" mounl mobtle _ nne< Wllenne $35.00
A7D-EA Base alaltOn _ ........nlenna . $35.00
USAM..EA""'I91ftCO,1fl1 VHFIUHF IIf'tI- w/ 17 e-bIe 539.95
USAI(·EA..... hoIItlftCO,lfll VHF/UHF .nt wI 17' cable , ,. $35.00
USATLM.EA T",nk ltp mounl VHf / UHf anlenn• . . ,. $35.00
Mel $3,00"'IPP«'O lora11ItCCeSIO..... orderedal II'l8 &ame1orne
Add $12.00 sh,pp,ng pe, shoMweve r""ei. e'
Add $7,00 . h,pp,ng per scanne' and $3.00 per entenn-"-

BUY WITH CONFIDENCE
To g.' 110. I.s'••' d . III1. ,., trom CE o! any scanner,
send or phone your order dtrectly to 0\1' Scanner
Distr,bulion C&nler~ MlChtgan residenls please add 4~

sales tax or supply your II . lO, number. Wrrll en pur
chase oroll'" are accepled from approved government
aoencie!lllt'ld mosl well rated ".ms at a l~,urcharge
lor oet 10 bm.ng. All sales are subjec1 10 av.,labi lity,
acceptance at'ld verification. All sales on KCes&orleS
arefona l. PrICes. lermsand aPt'C,hcationsare sub/ec110
change without notice. All prices are in U.S. dollars. Oul
of stock items w,lI be placed on backorder a...l omatlCally
unle ss CE is instrucl ed differently. A $5,00 additi onal
handling lee will be charged lor all orde.s with a
merchandiStl tOlal under $50.00. Shipmen ts are F.O.S
Ann Arbor. M,ch'llan. No COO's. Most products thaI we
~II have a msnulaclure(s wsr'anty. sree C<Xlies 01
warranl ies on mese ptodUCIS are available pnor to
IlUrcnase by wr,ltng to CE. Non-cerlil ied check' requi.e
blink c1earence.

Mail ord.~ to; Communicat ions Electro n
ics~ Bolt 1045, Ann Arbor, M ich igan 4 81 06
U.S.A. Add $7 .00 per scanner for U .P.S. g round
shippin g and handling in Ihe contin e ntal U.S.A.
For Canada. Puerto Ric o , Hawaii, Alaska, o r
APO/FPO delivery, shipping c h a rg e s are three
limes continental U.S . rates, If you ha ve a Visa
o r Master Ca rd, you may ceu and place a c re d it
card order. Ord e r ton-tree in the U.S. Dial
800- USA-SCA N. In C anada o rd e r ton-tree by
calling 800-221 -3475 . Telex C E anytime, d ia l
81 0-223·2422 .11 you are outside the U.s. o r in
M IChiga n dial 3 13-973·88B8. Order today.
scanner OOSI"buhon Center ' end CE Iogoa a'e trade
marks of Comm...nicalioos ElectronICS Inc.
I Baar<::ar 01 a reg,alered I..<lerna.k 01 Unocl<!n Cort>Of",on.
I Rltgenq ,a. 'eg'Me.ed Trademlrk of RegencyEI""lronlC'
Inc, AD e04 0186-EA
Co pyright C 1986 Com munlcet io ns Elecl ron ic l l nc .

For credit card orders call

1-800-USA-SCAN

Consumer Products Division
P,O. Box 1045 0 An n Arbor . MlChigan481 06,104 5 U SA
Call~USA·SCAN Of 0 ","1<1. U.S.A, 313-9 73-8888



,,--ADVANCED COMMUNICATIONS TECHNOLOGY-_
PRESENTS THE

PARAGON 1.6-30MHZ

CONTINUOUS TUNING
VERTICAL ANTENNA SYSTEM
SETTING NEW
STANDARDS
OF
EXCELLENCE
AND
PERFORMANCE

COMPLETE FOR LESS THAN
$1 ,000.00

TO RADIO

LC 1.6·3.5
. / LOADING COIL

100'
/ CONTROL CABLE

RG-8
COAX

PARAGON CONTROL UNITS
YOUR CHOICE FOR THE

PERFORMANCE YOU DEMAND

ADVANCED COMMUNICATIONS TECHNOLOGY CORP.
P.O. BOX 1, GOLDENDALE, WASHINGTON 98620
CALL COLLECT: 509-773-3701
_" 509-773-5738

'" PARAGON A NEW PRECEDENT IN ANTENNA TECHNOLOGY---'"
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CSI MICROMINIATURE
ENCODER/DECODER

Communications Specialists
has announced the T5-32HB Su
per-M icrominiature Program 
mable Encoder/Decoder. The en
coder comes in two styles: The
T5-32HBH measures 1 .S~x.65·x

.65", while the T5-32HBL is 1.S"x
1.2 "x .4 · . Both unit s are de-

ceve sensitivity of .25 uV.
A mobile console. the HW

6502-2, is available that hous
es the transceive r and is able
to boost the transceiver 's out
put to 25 Wall s w ith an op
tional ampl ifier. The console pro
vides power and switching and
features a l ighted frequency
display.

For more info rmat ion about
the HW-6502, or lor a complete
catalog of electronic p roducts
and kits, write Heath Company,
Dept. 150-735, Benton Harbor
MI 49022. In Canada. contact
Heath Company, 1020 Islington
Ave. , Dept. 3100, Toronto, Ontar
io MSZ 5Z3. Reader Service num
ber 155.
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Microvave Modu/es ' MML 14412OOS.
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Microwave Modules 01 liver
pool , England , has announced
the Model MMl 144/2005 200
Watt linear amplifier for 144 MHz.
The input power level is switch-se
lectable between 3, 10, or 25
Walls, making it compatible with
nearly every 2m radio on the mar
ket (includ ing hand-helds). Both rf
VOX and a manual PIT line are
available.

The MML 144/200S also in
cludes a buil t-in GaAsFET receive
preamplifier with a noise figure of
less than 1.5 dB ,

For complete details about the
MMl 144/ 2005 , co ntact The
"PX "Shack, 52Stonewyck Drive,
Belle Mead NJ 08502; (201}-874
6013. Reader Service number
154.

NEWHEATHHT

Heathkit has announced the
HW-6502 2m hand-held/mobile
transceiver. The HW-6502 covers
144- 145.995 MHz and has a re-

10816 Northridge Square, Cuper
tino CA 950 14; (408r749-8330.
Reader Service number 153.

SELECTABLE-INPUT 2M AMP
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ACC SOFTWARE UPDATE

Advanced Computer Controls
has released 'lew software for its
RC-850 Repeater Controller.

Version 3.4 supports multiple
telephone lines (including up to
three lines linked by radio), ex
pands autocrat storage to 250
telephone numbers. adds slots for
35-digit d ialing sequences, and
offers several modes of paging,
such as five- tone sequential ,
DTMF. CTCSS, and HSC. Analog
measurements performed by the
controller have been enhanced to
include stored low and high val
ues on each channel, tagged with
the time and the date. The con
t roller also keeps track of internal
functions such as number of key
ups or autopatches.

For information about the RC
850 Repeater Controller. or to find
out how to upgrade your RC-850
to Version 3.4, write or call Ad
vanced Computer Controls, Inc.,

ESP UPS

Electronic Specialists is now
marketing an un interruptable
power supply. Tile UPS is capa
ble of supplying power fo r up
to 20 minutes. and outputs a clean
sine wave. Tile internal batte ries
are automatically kept at full
charge.

Two models are available for
power requ irements of 250 or 500
Watts. Options include power line
phase lock, blackout illumination.
and prov ision fo r an extern al
battery.

For further information. contact
Electronic Specia lists, Inc., 171
South Main St., Natick MA 01760;
(800r225-4876. Reader Service
number 152.

EW PRODUCTS

Regency Etectromcs now of
fers the HXl200 hand-held scan
ner. The HX1200 covers eight
bands : 30-50 MHz, 118-136
MHz, 144-148 MHz, 148-174
MHz, 406- 420 MHz , 440- 450
MHz, and 470-512 MHz. Fre
quencies may be stored in any 01
45 keyboard-programmable
channels.

The Regency HX1 200 is priced
at $369.95 and comes with a wall
charger. carrying case, belt clip,
flexible antenna, earphone, and
ruckte-cad miurn beuenes . For
complete details, co ntact Regen
cy Electronics, Inc., 7707Records
$ t. , Indianapolis IN 46226. Read
er Service number 151.

REGENCY HX1 200 SCANNER

HAPN INTROS
PC PACKET ADAPTER

The Hamilton and Area Packet
Network has introduced a plug
in terminal node controller (TNC)
lor the IBM PC and compati
bles. The card includes the TNC ,
a Bell 202 -51yle 1200·baud
modem , and a pre-drilled proto
typing area.

Bare boards are available for
$75, and an assembled/lested
unit costs S199; contact HAPN at
Box 4466, Station D, Hamilton,
Ontario, Canada LBV 45 7. Read
er Service number 150.

Reg ency 's Hxr200 VHF/UHF
Scanner.
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The RC-850 Repeater Control/er from ACC.



KANTRONICS KPC-2

NY I 1763. Reader service num
ber 157.

A new terminal node con trouer,
the KPC-2, is now available trom
Kanl ronics . The TNC teatures
multiple connects (up to 26 at a
time) , a built-in HF modem, RS
232C Of TIL operation, and AX.25
version 2 protocol.

If you are having trouble easing
into packet technology, consider
Basic Packet , a video tape de
signed to teach the fundamentals.

For more information about the
Kpc·2, or about Basic Packet,
contact Kentronics, Inc., 1202
East 23rd St., Lawrence KS
66046; (913)-842·7745. Reader
Service number 158.

The Kantronics Packet Communicator II.

static, and comes with an ant i
static tip.

For more information, contact
A utomated Production Equip
ment, 142 Peconic Ave. , Medford

-

A variety of desolc16ring tools from A.PE

A.P.E. DESOl DERING
PUMPS

Automated Production Equip
ment has announced five new
hand-held desoldering tools, each
designed to address a specific
problem in component removal .
The DP·1 features all-metal con
strucucn and an anti-static tip.
Model DP-2 combines an anti
static body with a conductive tip.
Models DP-3 and DP-4 are all
plastic; the DP-3 has ext ra ca
pacity and the DP·4 incorpo
rates a spring-actuated re o
turn mechanism. The OP-5 is
spring-actuated, conductive, anti-

-:.~"

CSI 's TS-32HB cress encoder/decoder.

signed to lit within the confines
of miniature hand-held radios.

Programming 01 the 32 avail
ab le EIA tones is via a board
mounted DIP switch. Input sensi
tivity is rated at 6 mV rms and
the decode bandwidth is ± 1.5
Hz. The adjustable output mea
sures up to 6 V across a 10k
resistance.

The TS·32HB is available for
$64.95; for further information,
contact Communications Specia/
ists, trc., 426 West Taft Ave., Or
ange CA 926654296; (800)-854
054 7. Reader Service number
156.

Fast. Reliable Se rvi ce Since 1963

12033 OTSEGO STREET. NORTH HOLLYWOOD, CALIFORNIA 91607

Toroidal Cores, Sh ieldi ng Bea ds, Shielded Coi l Form s
Ferrite Rods. Pot Cores. Baluns. Etc.

Free ' Tec h- Da ta' F lye r
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PACINET SYSTEM $240.00
System Tested 4.5 x 6" board complete

wit h en IC s and programmed EPRQMs
persona lized lor each purch aser. Re
quires only single 8·10 volt 'Il amp power.
1 year guarantee of narcware/scu 
ware/AX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HOLC for 202
modem used for AFSK or direct to RF
equipment for FSK.

Custom Systems Custom Programming

BILL ASHBY _,
_ AND SON""

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

Small Orders We lcome

IRON POWDER and FERRITE PRODUCTS

AMICDN.
-, f\M.

PAC/NET board onl y $80.00
AssembledfTested. No ICs. 90day warranty
Package 01 all tc s except 2·2716
EPROMs $80.00

~

\I,~ I 10"
ASCIi-USAJAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAD approved digi tal
format STANDARD used on amateur pack
et radio networks.

r---· ._--.,
I Please ffII$l'Y8 mrcopy oIlhe '986 Didt SmIlh I

CatoloO- t enclose $1 10 cove, shipping.

INome · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·1

I Addless. '6"".4." ·1
Ie;"... . ... .............. . I
I ';p ··· ·· ··· ·· ···· I
I DIe. SMITH I lfC1'JIONlCS 1'tC. _ I

po_ 22.t9 PIOdwood CityCA"~
M IIYTHING FOR !HE ELECTRONICS ENTHUSlASll

" When You Buy, Say 73"



John Wood WA4BPI
IIOJ Liale Elfon u ne
Wcsr Memphis AR n JOI

The Dayton Hamvention '86
The Center of the Ham Radio Universe

•

Photo A.. SRO inside the main exhibition hall. Recogni4e anyone ?
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I t's al most that time again- time fo r ham
radio's biggest bash of the year , the annual

Dayton Harnvemion on April 25, 26, and 27.
If you've been to any of the Hamventions

over the past 34 years, you know why folks
tend to get excited about this time of the year.
But if you are one of the few, disadvantaged
people who has never had the privilege of
spending three days at what some fans call
" the center of the ham radio universe." then
you've got some leamin' to do.

I'm sure most ofyou have been to a hamfest
and have enjoyed yourself. It 's great to check
out some of the old and new gear and have a
chance 10meet some of the old and new hams.
And most events feature drawings where you
have a chance to win a piece of gear donated
by a local dealer. In short, hamfests are a lot
offun.

Now take your local hamfest and enlarge it.
Spread out the flea market to cover over

1,500 spaces and increase the inside display
area to accommodate more than 200 dealers.
Then print up enough tickets , flea market
pe rmits, and programs fo r an anticipated
crowd of over 22,(0) people . Finally, set up
the drawing to have hourly prizes. with the
top prize being a complete amateur radio
station.

Now make it a three-day . international
event and instead of expecting hams from all
pans of your home county. expect guests
from all over the world. If you can success
fully relate those changes to your local ham
fest, then you have a good idea of what the
hamvention is like. Of course . the best way to
know what a Hamvention really is like, is to
experience it fo r yourself!

Ptamung Your Trip

The first thing you need to do-assuming
you' re a member of the working class , like

most of us- is get off work for the days of the
Hamvention, April 25, 26, and 27. Since
April 26 and 27 are a Saturday and Sunday,
you ' \I probably need to use only one vacation
day, Friday, April 25. Then again, if you
need a day 10 travel 10 Dayton, also ask for
Thursday off. Don't worry about using up
two whole days of vacation-the Hamvemion
is well wonh it.

Next, gel together with your local hams
and find out how many are interested in mak
ing the trip. You 'lI probably find a few who
have been before and some others who have
wanted 10 attend but have been waiting to go
with a group. Tell them the dates they'll need
10 be off work, and that they ' tl probably need
about $ 100 to cover the expense of the trip.

How did I come up with that figure? From
experience I can tell you that $ 100 will just
about pay for one person's tickets. share of
the food , travel expenses , and motel accom
modauons . That amount will vary, of course.
depending on how far you have 10 travel .
what method of travel you use, where you
stay in Dayton and what restaurarns you pick,
but overall that $100 figure is a pretty good
starting place in estimating basic costs. Each
year , we travel by car about 500 miles from
West Memphis, Arkansas, to Dayton. Ohio,
and when we end up splitting the expenses,
that' s about how much it comes 10 for each of
us . So if you live farthe r from Dayton, add
$25 or $50 to be on the safe side.

Here' s a money-saving tip: If you plan
early. order your room reservations through
Hamvention Housing. 1980 Kettering Tow
er, Dayton. OH 4540 1-1980 . Most area
hotels and motels work with Hamvention
Housing and offer a special rate for guests
during the Hamvention. Although no reser
vations are taken by telephone. you can get
more information about room rates and lo
cations by calling Hamvention Housing ar
(513) 223-2612.

Covertng Expenses

Now that I' ve told you how much it should



Photo B. Th~ flea marke stretches on and on.

cost you to attend the Hamvention, wouldn't
it be nice if I had a magic fonnula you could
use to pay for the trip? Hold on to your rubber
duckies fellow hams. I'm just about to pass
that along .

O ne o f the b iggest attractions of the
Hamvent ion is its 1,500--space flea market .
It' s large enough 10 cover about two city
blocks and it usually contains at least one of
every amateur radio doo-dad ever ma rketed .
Ifyou want it, you can find it at Dayton. And
if you can't find it at Dayton, you' ll probably
never find il!

Now, if you'll look arou nd your shac k or
garage, I'm sure you' ll find a few items that
you 've been meaning to take 10 the local
hamfest and sell. The local hamfest attracts a
limited crowd , however, and that certa in
buyer might not be there . With over 22,000
people attending the Hamvennon, that' s 3
problem you won't have at the Dayton flea
market .

So here's how 10 pay for your trip. Order
a flea market space for your grou p when
you order your registrat ion tickets. Flea
market spaces have gone up this year from
$ 17 to $20, but if you split that four ways,
it's only costing you $5 and you shou ld be
able to make that back o n your first sale .
Remember- that $20 pays for the space for
all three days!

If everybody in your group brings a few
items to sell, then you all can cover your
expenses. And if you take turns manning the
booth, then everybody gets a chance 10 make
a raid on the flea market . Also, it's a BIG flea
market, and few people have the stamina
to cover the entire area in one trip. Your
flea market space gives you a place to rest.
Finally, your space becomes a location fo r
the members of your group to congregate.
For all of these reasons, the flea market space
is a bargain , and if you work it right, should
pay for itself and help you pay your trip
expenses.

If you 're sold on getting the flea market
space, keep these si mple rules in mind :
Spaces are sold in advance only. and your
registration tickers should be ordered at the
same time.

Send requests for flea market spaces ($20
each, limit four) and tickets ($8 each) to Day
ton Hamvenuon, PO Box 2205, Dayton O H
45401 . In the left-hand comer write FOR FLEA

MARKET REGISTRATION.

No bikes, motorized skateboards, or roller
skates will be allowed in the flea market . If
you plan to use a gars heater o r stove, please
protect yourself and others and have a fire
extinguisher available.

Persons holding flea market permits and
regist ration tickets can enter the flea marker
beginning at 8 a.m., Thursday, April 24 to set
up their numbered, assigned space .

If you have any other questions about the
flea market, you can call the spec ial Flea
Market Hotline at (5 13) 223-0923. You 'll be
getting your informa lion firsthand si nce
you 'll probably be talking 10 Flea Market
Chainnan John Grody or his lovely wife,
Cathy, but keep in mind this phone is in their
home-so try and call before 10 p.m. EST.

What You'll See

Okay, now that I've told you where 10 go
and how 10 pay for it, maybe I could give you
a little preview of what you might be seeing at
this yea r' s Hamvention .

I've already mentioned thai you can expect
10 run into a crowd of 22.000 people . but let
me add thai the Hamvention organizers have
planned to accommodate such a large group.
I've never had to stand in a line longer than
one or two people 10 buy a drink or a sand
wich . and if you ' ll try to eat prior 10 the noon
hour, you should be able to avoid the lunch
crowd.

" No bikes, motorized
skateboards,orroHer
skates will be aHowed

in the flea market. "

One other time you might stand in line is to
take advantage of an incredibly low price on
some of the newest, most popular amateur
gear. If you are looking for the best price on
that certain piece o f equipment you've bee n
dreaming about, you' ll probably find it at
Dayton.

For-example . I found a package of 10 flop
py disks to range in price from a high of
$ 12.95 to a low of $7 .95. The $7.95 offer
ing was a good quality disk , so guess which
one I bought? These quickly so ld OUI bUI la
rer on, I not iced the $12 .95 price had been
cut to $10.95 and eventually this dealer also
sold out.

This brings up an important point-how
low can the prices gel and when shou ld you
buy? No one owns a crystal bail, but I usually
pick a price beforehand that I am willing 10

pay and if I can get it for that price then I'm
happy. In some other cases. when to buy

depends on what the item is . If it's a handi
talkie, there ' s always a great demand at Day
Ion. They usually sell out fast, so find the
lowest price and buy immediately . If it's a
high-priced item like a deluxe low-band rig,
the demand should be less and you should
have more lime 10 shop.

O ne important buying rule at Dayton:
Prices are usually at rock bottom on Sunday
when the dealers are packing up. so buy then,
or buy on Friday and Saturday but ask the
dealer for his Sunday price.

One shopping tip-you mig ht want 10 jot
down on a piece of paper some of the items
you definitely want 10 purchase while you' re
at the Hamvention. After all . there are three
large inside areas for the more than 200 ex
hibitors in add ition to the flea market. and
with so much to look at you could forget what
you intended to purchase.

One thing I can guarantee you 'll see at
Dayton is the newest in amateur radio gear.
Manu facture rs like to display their state-of
the-art gea r to the largest crowd possible, and
thai obviously means unveiling it at Dayton .
They mig ht not have gone into production yet
on what they show so you might not be able to
buy it, but you will deflmtely be able to see
the prototype and get an idea of what the
futu re of amateu r radio is going to be.

Dayton also offers the unique opportunity
10 talk directly with the person who des igned
a particular piece of equipment. These days
you might need to know how to speak
Japanese to do so , but in many cases I have
found the inventor also manning the booth
and available to answe r every question you
can th ink of about his electronic brainchild .

T he Weather-

I have to hand it to the Hamvention orga
nizers! For the last two years they ' ve bee n
able to arrange for absolute ly perfect weath
er. But just because the re were dear skies and
moderate temperatures for the last two years
is no guarantee u wi.Il happen again for the
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Photo C. Only one mort' day to go!

t986 Hamvention . In fact. the best way to
handle the Dayton weather is to plan for the
worst, which could mean freezing tempera
tures and constant downpours .

Keep this changeable weather possibility in
mind as you pack your weekend bag, and let
practicality rule. Jeans will be standard. but
be sman and toss in long underwear just in
case the weather makes a chilling change.

On top, stan simply with a 'r-stnrt . then
add a long-sleeved shin (you can roll up the
sleeves if it gets too warm), a medium-weight
jacket and then fi nish with a waterproof or
rain-resistant coat. Now you' re ready for the
cold and rain-and if the weather is warm,
you cantake offthe coat andjacket as needed .

One last thing. Bring along a heavy coat
and keep it handy. That way, if the tempera
ture takes a deep dip you'll be ready.

The Bilot I>ay

After all of the planning, your big day at
Dayton finally arrives! It's April 24 , you' re
in the Wright Brothers home town, and
you're wondering what is the first thing you
should do .

Never fear, your guide is here! My sugges
tion: take a quick run over to Hara Arena and
check the place OUI. Don't know how to get
there? Follow these simple directions. Take

Interstate 75 to Needmore Road and exit
west. tum right on Nonh Main, then tum left
on Shiloh Spring Road, and watch for Hara
Arena to be on your right.

Next, you should secure your accommoda
tions. Then , depending on the time you have
available. you might want to visit the New
Air Force Museum at wright-Patterson Field
(just 10 minutes from downtown Dayton) or
the Dayton Museum of Natural History, 2629
Ridge Ave. (home of the Dayton Amateur
Radio Association Club station, W8DI).

On Friday, it's a good idea to get an early
stan, but keep in mind that the Hamvention
does not open until noon . That gives you
plenty of time to eat breakfast , drive to Hara
Arena and get your Ilea market space ready
for customers.

Once the Hamvention begins , persons
holding tickets are allowed to wander freely
inside and out but are required. to show their
tickets whenever they enter the indoor ex
hibits . The first time you go inside, enter
through the from doors of the Silver Arena
and you'll receive your copy of the official
Hamvention program .

Find a seat in the arena stands and take a
minute to look over the program and the
schedule of activities. You'lI see the times
and locations for all of the planned forums.

These times are definite, and if you wish to
attend a particular forum plan your shopping
sprees around it.

On Saturday, the flea market opens at 6
a.m., while the inside exhibits open at8 a.m.
Both close at 5 p.m., much earlier lhan Fri
day night's closing time of 8 p.m. This is to
allow those who are anending the Hamven
tion banquet time to change and drive down
town to the Dayton Convention Center.

Tickets for the banquet are available for
$14 in advance or $16 at the door (if available
then), and if you've never attended. maybe
you should include this event in your
Hamvention plans. Each year at the banquet,
awards are given for Radio Amateur of the
Year and for special achievements in amateur
radio. There is always an interesting featured
speaker. Add to that a great meal, and you
know why many amateurs consider the ban
quet the high point of the weekend.

The fl ea market opens at 6 a.m. again on
Sunday and inside exhibits at 8 a.m., but
buying and selling activity starts to slow
down as the time for the prize drawings
nears . Yes, prizes are awarded all during the
Harnvention weekend, but for those un
claimed prizes, another drawing is begun at 2
p.m., and is then followed by the drawing for
the major prizes at 3 p.m.

Last year, the top prize was a complete
ICOM station, so if you feel lucky you might
want to stick around on Sunday afternoon!

Additional Acthities

There's not enough space here to write
about all of the activities that are planned in
conjunction with the Hamvennon : 1 have
hit only the highlights . There are also alterna
tive activities (formerly women' s activities) ,
FCC license examinations, YL forums, CW
proficiency awards, and forums on almost
any aspect of amateur radio.

The Hamvennon also furnishes a shuttle
bus service to carry you to and from all par
ticipating hotels and motels, Hara Arena, the
Air Force Museum, and to the Dayton Con
vention Ce nte r for the Satu rday night
banquet .

So this year plan to be a pan of the Dayton
Harnvennon . Get a group together and follow
the steps listed below for a very enjoyable
weekend at "The Center of the Ham Radio
Universe," April 25-27. My guess is that
you'll have a fantastic time and find yourself
doing what we do on the trip back home
planning fo r next year's excursion to the
Dayton Hamvention !

!

CHECKLIST

~ Get the group together to see who wants to go, then figure on how many cars you'll
need to make the trip.

~ Talk to the boss and arrange to have April 25 off (and April 24 if you need a travel day).
~ Secure room reservations for the nights of April 25 and 26 , and if you plan on arriving

Thursday, include the night of April 24 in your reservations .
~ Order your registration tickets and flea market permits early and atthe same time.
~ Save yourmoney for the tripand gather yourflea market space . Besure to convert your

cash to traveler's checks before leaving home. Don't expect se llers to accept your
personal check.

~ Make ancl carry a list of things you want to buy at the Hamvenlion. There's so much to
see, you might forget what you intencled to purchase.
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General Information

• Ham vent ion Informati on- (513 ) 443 
7720.
• Flea Market Hotline- (5t 3) 223.Q923.
• Housing Information-(51 3) 223-2612.
• Flea Market Setup Day-April 24. Regis
tration tickets and flea-market permits must
be shown together for admission to the flea
market prior.
• Prices-Registration Tickets $8 in ad
vance, $10 at door; flea market spaces $20;
banquet tickets $14 in advance, $16 at door
(if available). •



• Technical Forums

• New Products

• Giant Flea Market

• License Exams

• Alternate Activities

• Special Awards

• CW Awards

• Admission

• Housing

• Parking

• Other Information

Personal Computer, Packet Radio , ARRL, AMSAT, Anten nas, RTTY, SSTV/ATV
FCC, Electrical Safety and many, many others.

See. touch and feel the latest in high-tech equipment.

Starting at noon Friday, aUday Saturday and Sunday. All spaces are SOLD OUT.

Novice through Extra, by reservation only. Send a completed form 610, a copy of
your present license and a check or money order for $4.25 payable to ARR UVEC.
Ind icate the desired time. Send to : License Exam, Attn .Tom Holmes, 8830WindbluH
Pt., Dayton, OH 45459. Deadline: March 29.

HAMVENTION is for everyone. We have planned activities for the YL or your
non-ham family members .

Nominations are requested for "Rad io Amateur of the Year," "Special Achievement"
and "Technical Achievement" Awards. Contact Awards Chairman, Box 44, Dayton,
OH 45401 . Deadline: April 1.

See how fast you can copy the International Morse Code (World record is 72.5
WPM). All participants receive an award indicating their maximum speed.

Registration: $8.00 in advance, 510.00 at the door.
Banquet (Roy Neal, K6DUE, Speaker) : $14 in advance, $16.00 at the door,
if available.
Ladies Luncheon: $6.75.
Last Day for advance tickets : April 5 (Canada), April 12 (U.S.).

Most motel rooms in the Dayton area have been set aside for the HAMVENTION.
Write : Dayton HAMVENTION Housing , 1980 Kettering Tower, Dayton. OH 45423·
1980. NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

Free parking is available at Hara Arena. In addition , there will be free shuttle bus
service from all major motels and designated parking lots. Parking and road infer
mation is available on DARA's 146.34/.94 repeater.

Special air fares are ava ilable on Piedmont and USAir. A free slide show about
the HAMVENTION is ava ilable for club meetings. Wheelchairs and handicap park
ing are available. For more information ... Write: Box 44, Dayton, OH 45401 or
call (513) 433-n20.

This is the year for you to attend the inte rnationally famous Dayton HAMVENTION. Come with your friends to hear enliq t tten
ing forums, see the latest equipment, and visit a flea market that has everything! No matter what you are looking for, you
can find it in Dayton!

HAMVENTION is sponsored by The Dayton Amateur Radio Association, Inc.
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Your Bridge Over
Troubled Antenna Tuning

Is your antenna less than ideal? Put more fire in the wire.

The Dc Amplifier

I selected a dual J-FET 01' amp
because it has high input impe
dance . low offset voltage, low
input current , and intemal-drift
compensation. The first stage
uses the non-inverting circuit so

particularly at high frequencies. It also is
important to minimize the capacitance of the
pot to ground; this is done by mounting it off
ground and using an insulating shaft cou
pling. The usual precautions of minimizing
lead lengths, orthogonal mounting of parts ,
shielding. and so on. are observed .

The Oscillator

For accuracy . this type of bridge require s a
closely sinusoidal exciting voltage. Clean
waveforms are easily produced only with
tuned-circuit oscillators. A link winding is a
simple way to match the oscillator to the low
bridge resistance. The Pierce circuit will op
erate with crystals of highly variable activity.
The " Tuned Pierce" circuit will excite the
fundamental or odd overtone modes of most
crystals. regardless of their labeling- hence
the choice of this circuit.

Two ranges are switch-selected: 1.75- 7
MHz, and 7-30 MHz. The large
ra nges are made possible by
maximizing the ratio of maxi
mum to minimum capacitance
shunting the coils. This is done
by the use of a large variable
capacitor having a large inher-

~ ern-capacitance ratio. coils with
low distributed capacitance. and
care in reducing strays , such as
mounting the switch and crystal
socket off ground and minimiz
ing lead lengths. The gate is bi
ased by the de-restorer action of
the diode. No source resistor is
used because the large gmat zero
bias encourages oscillation to
start. Transistor dissipation is
within rating at zero bias.

Fig. 1.

stability, The entire unit , including batteries,
is housed in a cabinet so that it can be moved
to " where the action is. "

•••

The Bridge

A resistance bridge is simpler than an
impedance bridge. It shows its deepest null in
the absence of reactance. Reactance at the
antenna end of a line is never desi rable.
Hence a resistance bridge is adequate for
matching amennas to line provided that it is
always used with a repeating line (See Note
I ) . Referring to Fig. J. the bridge uses a pot
for " differential resistance" balancing. This
arrangement yields an open scale in the range
0-5 Ohms. characteristic oflow antennas and
close-spaced arrays, and an increasingly
compressed scale extending to over 1,000
Ohms. In this way, a large range is achieved
by a low-resistance pot. It's important to min
imize bridge resistances to reduce errors,
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T he popularity of resonant antennas fed
by " flat" coax lines has led to the devel

opment of bridges of various types to aid in
antenna tuning, line selection, and the design
and adjustme nt of stubs and impedance
matching networks. The proper adjustment
of an antenna system requires that a signal be
radiated for considerable lengths of time. If
you use an appreciable amount of power. this
sig nal may create needless and annoyi ng
interference.

The bridge I'll describe here supplies only
2.5 milliwans to the feedline; it regains sensi
tivity by employing a de amplifier between
the rectifier and the meter . The internal crys
tal oscillator will operate at any frequency
from 160 through 10 meters on either funda
mental or overtone modes . It is crystal-con
trolled because antenna systems are frequen
cy-sensitive; quartz is the simplest and
probably the least expensive way to insure
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that the gain pot may operate into a virtually
open circuit . ensuring that the gain of the
enti re amplifier varies upwards linearly from
zero. The gain from pin 3 to pin I is fixed at
I I . La rge capacitors are used throughout the
circuit to reduce the gain fo r all frequenc ies
except de ; limit ing the bandwidth suppresses
the oscillator signal and reduces noise .

" . .. the sensitivity
is adjustable

over a very larg e
g "ran e ...

The null posmon
is set by turning the
gain pot to zero and
moving the me te r
pointe r a few divi
s io n s u p scale by
means of the ze ro
pot . This setting will
be stable for a long
time. The ope ration
o f the bridge is like
th at o f any ot her
b ridge except that
the sensit ivity is ad 
justable over a ve ry
large range- in fact .
the maximum usable
se nsitivity is set by
brush noise in th e
balance pot.

Photo A. Side panel. Back to from: P3 , P4 , 53.

Photo B. Inside. Rear, de amp , front left, PI , center, 1.2, Ll , right QI
strip. Panel, upper row, Jl , 51, YI , lower right . C3. Batteries left of
0 .

Th e second stage uses the inverting circuit
with gain adjustable from zero to 10 by mean s
of a variable feedback resistor. The zero pot
supplies a small va riable bias of either p0

larity to a virtually open circuit. This bias
neutralizes the offset voltages of both ampli
fier stages. II also is useful for setting the
meter upscale so that the null is more easily
observed .

The meter is protected at about twice full
scale by the back-to-beck silicon diodes.
which are in tu m protected by the Ik resis
lor. The am plifier is inte rnal ly protected .
The mete r short ing switch is used 10 elimi
nate tra nsient deflections caused by battery
switching.

Calibration

Although a theoretical calibrat ion is easily
derived, it is not accurate because the pol is
not exactly linear. Accurate calibrat ion is
made by connect ing resistors of known value
to the rf connecto r. balancing the bri dge, and
marking the scale accordingly . The hal f-Wall
carbon re sistors are soldered inside PL 259
connectors and , when cool . bridge-measured
at de . An ohmmeter may be used if the lower
accuracy is tolerable .

Substitution..

Use the specified coils; otherwise it may
not be possible to achieve the wide luning
range. Some careful pruning may be required
anyway because of va riations in wiring and
pans placement.

Under no circumstances subsntute for the
balance pot. The Ohmite AD pot is the best
affordable component available. II has low
indu ctance and capacitance. and iI'Squiet.

Bridl!:C Operation

UHF parasitic oscillat ions indi cate their
presence by tunable meter indi cations nOI
controlled by the crystal. They were sup
pressed in this case by R13 and R14. Crysta l
modes are easi ly identified because the tun ing
is asymmetric and abrupt . It 's be st to check
the oscillator on a receiver to be sure it is
crystal-cont rolled and starts dependably .
This adj ustment may then be forgonen until
the frequency is changed.

Antenna Tunmg

Since the subject is
co m p lic at ed , I 'll
lim it di scu ssion to
the procedure for the
horizontal half-wave
coax-fed d ipole with
a I : I balun. The best
that you can do here
is 10 resonate the an
lenna and measu re
irs feedpoint res ts
lance . You can then
make a decision on a
method of feeding it .

Th e a nte n na is
co nnec ted to th e
bridge by means o f a
repeating line that is
long enough 10 reach
from the final posi
t ion of the ant enna 10
th e g ro u nd . (See
NOles I and 2 .) This
brings the bridge , in
effect, to the feed 
point. but the opera-
lor and the gear are
safely on the ground where , because they
arc we ll removed from the radiating wire .
they do not distort the field . Start ing with the
ante nna symmetrical and 100 long. consecu
lively null the bridge and make small sym
metrical changes in ante nna length until
the deepest null is obtained (See Note 3 ) .
Here the antenna is resonant, the reactance is
zero, and the bridge reads the feedpoint resis
tance .

In the unlikely event thaI this resistance
matches a standa rd coax, the appropria te line
may be connected and run any length into the
shack . In any othe r case the re will be standing
waves on the line and it matters how long
the line is . Ev en though the feedpoi nt impe
dance is a pure resistance, the inpu t impe
dance of the line will ha ve reactance unless it
is e ithe r a repealing or an inverting line .
(Notes 4 and 5.)

The inverting line may be useful in IWO
cases . When the feedpcint impedance is 33 .3
Ohms. a 5O-0hm inverting line will make the

input impedance 75 Ohms . And when the
feedpoint impedance is 112.5 Ohms, a 75
Ohm invert ing line will make the input impe
dance 50 Ohms . I have used the first arrange
ment with a very low dipole. The second may
not be pract ical . since theory asserts thai the
maximum feedpcint resistance is less than
100 Ohms .

Probably the best solut ion is to install a
repeating line having ~ closest 10 the feed 
point resistance so that the swr will be mini
mized. If the transmitter will not load proper
ly, the line -in put impedance may be
transformed 10 50 Ohms resistive by means of
a pi sect ion fi ller or other s imple matching
network .

Iuscussion

All antennas are less than ideal due to eco
nomic and physical restrictions. bUI a given
antenna will work bener if it has more current
in it . II wi ll have more current in it for a given
lran.smirter de input power if il is resonant
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1986
CALLBOOKS

The "Flying Horse"
has a great new lookl

It 's the bigges t ch ange In c euooox h i story !
N ow there are 3 new Call b ooks f o r 1986.

and properly fed . This bridge will enable you
to adjust the length 10resonance, and will also
suggest the best method of feed . Useit to get
more " fire in the wire. "

Notes

I . A repeating line is an even multiple (2,
4,6, etc. ) of a quarter-wave long , electrical
ly. Its input impedence is equal to its' termi
nating impedence . For this application. its
surge impcdcnce does not matter.

2 . Measurements made in other than this
final position will be of little value because
the feedpoint impedence varies widely with
antenna height and posi tion with respect 10
other objects.

3. Sho rte ning each end of a 40-me 
ter dipole by one inch will raise the anten
na resonance about 18 kH z. The effect
increases roughly with the square of fre
qu ency . i . c . .6.f(kHz) =f(MH z) 2/ 2 .72
approx imately .

4 . An inverting line is an odd multiple (I ,
3, 5. ctc.) of a quarter-wave long, electrical
ly . It obeys the relation Z;:'4/IZT where Z,
is the input impedence , Zo is the surge impe
dence, and ZT is the terminating impedence .

5. Terman (Radio Engineers ' Haruibook .
1st edition. McGraw Hill . 1968 , page 186) .
Eq. (62) may be written y +A cos 9 +j B sin
8/B cos B+ j A sin 9 . where y =Z;l4,. A =
ZT . B= 4,. and 9 =angular length of the line .
(Or see any text transmission lines .)

Multiplying the numerator and denomina
tor by the conjugate of the denominator will
result in the denominator becoming a pure
real number. For this proof we fi nd the cases
where the resulting numerator is a pure real
number . It is g = (A cos 9 +) B sin 9)(B cos
9 - j A si n 9) =A B (cos 9 +s in 8 ) + j
(B2_ A2

) sin 8 cos 9 =AB+J 1/2 (B2 _A2)

sin 28 .
We exclude the case where A = B because

we are conside ring only lines mis-terminated
in a pure resist ance . G will be a pure real
number only when sin 28 =0 , which occurs
only when 8 =n (900). where n is any in
teger. Since 90 deg rees is an electrical quar
ter wave , the input impcdcnce will be a pure
resistance only for line lengths an integer
number of quarter waves long. electrically.
This means that either a repeating or an in
verting line must be used 10 avoid reactance
in the line output impcdence . •

Resistors all V2·Watt carbon composition

The North American Call book lists the
amateurs In all count ries in Nort h America
Plus those in Haw aII and the U.S. Possessions,

The In te rnat i on al Ca llboo k lists t h e call s,
nam es, and add ress information f o r licensed
amateu rs In all count ries outsi de N orth
America . Coverage in cludes Europe, Asia ,
Africa , South America, an d the Pac i fi c area
(exclusive of Hawaii and the u .s. p osses
sions) .

The ceubco« Supplemen t Is a w h ole new
Idea In ca llbook UPdates. Pu b lished J une I ,
19 86, th is Supplement wi ll Inclu de all t he
activity for both the North American and
In ternat i on al Call books for t he p reced ing
6 months.

PUblication da te f o r t he 1 9 8 6 ceueocks i s
December I , 1985. See your d ealer o r o r der
now d i rect ly from the pUblisher.

c North American Callbook
met. shipping w i t h in U SA $ 2 5 .0 0
Incl. shipping to foreign countr ies 27.6 0

o In t ernat io nal Callbook
Incl . shipping w i thin U SA $ 24.00
Ind . shipping to foreign coun t ries 26.60

C Call book Supplemen t , p ublished June lst
Incl. shipping w i t h in U SA $1 3.0 0
Incl. shipping to foreign countries 14.00

SPECIAL OFFER
o Both N .A . & Inte rna t i onal caueoc ks

In c l . shippi ng wi thin USA $45.00
In c l. sh ipping to foreign coun t ri es 53.50

I llin o is residents please add 6'1<% sales t ax.
A ll payments must be in U .S. f unds.

RA DIO AMATEUR IIb k
ca DD INC.

A Dept. B
. 925 Sherw ood rrr ., Box 2 4 7

La k e B luff, IL60 0 4 4 , USA

," - =
Tel : (3 121234~600 -=-~
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BA1 .BA2
C1, C2, C4, C7-C12
C5, C6
C3
01 ,03,04
D2
J1
L1

L2

M1
P1

P2
P3
P4
Q1

A1
A2
A3
R4.R10
AS
R6, R9
R7, RS
A11
A12
R13, R14
81
82
83
U1
Y1
Cabinet

Parts List

s-vort transistor battery
O.05-IJF. 50-volt disc ce ramic
O.HJF, 50-volt disc ce ramic
730-pF air variable (dual 365 pF with sections paralleled)
1N914 si licon switching diode
1N34A germanium point contact diode
S0-239 r1 connector
64T #24 tinned wire 1/2" i.d. 2" tong B&W Air Dux #432-T (entire
coil) link 6T hookup wire. Substitu tion not advised .
12T #18 tinned wire 112" i.d. 1 1/2" long B&W Air Dux #40tH
(remove 4n link 3T hookup wire. Substitution not advised.
5O-IJA meter, 1.9k internal resistance
1QO-Ohm pot , tinear taper, Ohmite Type AB Style CMU 101 1. Do
not substitute . Mount off ground.
50k linear taper pot, Ohmite Type AB
lOOk linear taper pot, Ohmite Type AB
10k linear taper pot, Ohrnite Type AB
Ncchannet FET (Radio Shack #276-2035)

220k
50 Ohm (select from 47-0hm stoc k)
8.2k
10k
lOOk
47k
6BOOhm
1k
4.7k
22-0hm UHF pa rasitic suppressors required
DPDT toggle (mount off ground)
DPST toggle
SPST toggle
Dual BiFEl op amp Type LF 353 N (Radio Shack #276-1715)
Ceramic crystal socket tor HC6/U; Crysta ls (mount off ground)
5 x 6 x 9 Bud AU 1040. CU 1099, etc.



C1wrl~J Bryant, GW3SBIG3SB
2 Pm rh)?l. Saint MicluNl 's Rood
Mifl~h~ad, Somuut TA24 51P
England

Stretch the GP Antenna to the Max
This, the simplest ofall antennas, has much to recommend it.

I f you've worked a number of Eastern
European sta tio ns. you 've probab ly

been told by some of them that they were
using a OP (general purpose) antenna. As
thei r signal is often adequate despite quite
modest power. you may well ask what is the
secret.

A OP antenna is just a length o f wire.
usua lly as long and as high as circumstances
permit. Such a wire will have a particular
impedance at a particular frequency . Provid
ed that this impedance (which will normally
vary from band to band ) can be matched by
means of a suitable ATU to the o utput
impedance of the transmitter (us ually 50
Ohms), it will radiate. It will often rad iate
well because the re are no feeder losses. and
mov ing from one end of the band to the other
presents no problem if the ATU is retuned .
Although the OP is basically a multiband
antenna, its radiat ion pattern will vary on
d ifferent bands .

There are a few disadvantages. One end of
the antenna is in the shack, wh ich may be
dangerous because of high rf voltage. There
is also a greatly increased likelihood of caus
ing RFI in the building. At low power. how
eve r. these disadvantages are minimal and
they can often be overcom e even at higher
power.

The classical ATU is shown in Fig I . If the
antenna impedance is low , the antenna tap is
moved down the coil until proper load ing is
obtained. Because this presents difficulties
when the antenna is nea rly an odd number of

r--COAxL-TO TIC

Fig J. The classical antenna tuning unit.

quarter waves in length , it then becomes nec
essary to use series tuning .

You 'lI notice that there is a connection to
ground from the bottom of the coil. Text
books usually slate that this should be as short
as possible . and that the actual ground should
consist of several copper rods. That's fine if
your shack is in a hut at the bottom of your
garden, but what do you do if you live in a
20th-floor apartment and. even if you get
permission to run a wire dow n the building ,
can't bury the copper rods in the paved side
~al k?

" Al though the
GP is basically

a multiband antenna,
its radiation pattern will

vary on different
bands. "

In recent years, this problem seems to have
been side-stepped by using one of the newer
forms of AT U. The Collins Universal Coup
ler (o r n coupler) was around before World
War II; since the n there has been a spate of
ATU designs . each clai ming to be better than
the last. Many of these designs avoid the link
coupling shown in Fig I . The ground connec
tion is prov ided through the outer braid of the
coax from the transmitter, and is usually con
nected to the commo n grounding system of
the house wiring.

In most cases, this will work splendid
Iy . I have had contacts wi th all conti
nents using a n coupler and a length of
wire thrown out of a bedroom window. How
ever. as mentioned earlie r, rf can appear
elsewhere in the build ing . When othe r equ ip
ment is connected to the common ground
ing system. serious RFI might result. and
standing waves on the grounding wires could
cause high rf voltages in the common ground-

ing wire ! Except at low power . care is
needed .

Many years ago, W3EDP suggested a
solution to many of these difficulties. His
antenna was 25.6 m (84 feet) long and used a
short counterpoise in place of the ground
connection. These lengths avoided tapping
down the coil to obtain proper loading. His
origina l ATU ci rcuit invo lved inductive
coupling between the PA output coil and the
AT U coil. This arrangement is no longer
practical. Recently , W3EDP' s circuit has
been rediscovered in Europe (see " Technical
Topics" by Pat Hawker G3VA. Radio Com
munication , January , 1985, p. 35) and is
proving qu ite popu lar . Link coupling is now
used between the transmitter and the ATU.

Fig . 2 gives the circuit. The variable capac
itor should have about 1.5 pF for each meter
of wavelength; a 150 or 200 pF capacitor will
cover all bands from 3.5 MHz to 28 MHz
with suitable inductances. Detai ls of the coils
and cou nterpoises for each band are con
tained in Table I . It is helpful to have a tuning
indicator as the tuning is quite sharp; a 500
uA mete r and any small rf diode will suffice .

Wires from the meter are fixed near the
ends of the tuned circuit to give slight capa
citive coupling and the variable resistor ad
justed to give a reasonable reading on the
meter. Note that this reading will vary from
band to band and is to be used only for tun ing
purposes. Because it does not indicate power
level , the comparison of readings between
different bands is quite meaningless .

Formerly, plug- in coils were common and
would have been used for L1 /U . These are
still around. but if you can' t find any. wind
the coils on a suitable bit of insulating materi
al and glue this to an old tube base (if possi
ble . use a UX4 as it has bigger pins than an
octal o ne). Thi s procedure may seem old hat .
but it avoids the difficulties of using switches
for the coils.

The W3EDP version of the GP obviates
many of the difficulties associated with the
use of a ground connection. There is still need
for care to avo id burns from the antenna and ,
as there is no dc connection to ground. the
antenna could be dangerous du ring a thunder-
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its truth- thaiduring World War II a clandes
tine operator in occupied Europe regularly
sent out traffic using his bedspring fo r an
antenna! In circumstances when it is not de
sirable to advertise one's presence, the GP
antenna may ofte n be disguised to look like
something else. It may even be made of very
fi ne wire, which is invisible from ground
level (especially if the glintof the copper wire
is removed by passing it through a candle
flame) . It can be folded or wrapped around an
insulated tube such as a piece of plastic
pIping.

For portable or mobile use, a GP antenna
has much to recommend it. Instead offceding
a whip by means of a coax, make a direct
connection 10 [he ATU and you have a
portable/mobile antenna that can be made to
resonate any part of any band. With a little
care the GP, which is surely the simplest of
all antennas, still has many uses. •

Sand L1 L Counterpoise
MHZ (turns)

3.5 21 • 5.2 M (17 fl .)
7 7 2 5.2 M (17 fl .)

10 • , 2 M (6.5 f1l,. • 1 2 M (6,5 f1l
1. • 1 1 M (3.3 f1)
21 • 1 1 M (3.3 f1)
2• • ,
2. • 1

Table I .
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storm when very high voltages might devel
op. Otherwise, the W3EDP antenna is partic
ularly useful in locations where the erection
of more conventional antennas proves diffi
cult. RFI can often be prevented by changing
the direction of the counterpoise.

The GP antenna need oot be a straight piece
of wire. There is a story-c l can't vouch for

Fig 2. W3EDP antenna and ATU. D is any
small rfdiode. Ll and U are wound on a 3.8
em (/~ inch) diameter former. For num·
her of tums and details ofcounterpoise, see
Table!.
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The Care and Feeding of a Curved
Linear Array Antenna System

For low cost, very low maintenance,
yet acceptable performance, try this antenna system
for use in high-frequency amateur radio operations.

T his article documents the performance
characteristics of a 39-elemenr curved

linear array (C LA) antenna. The system is
fully tunable for all amateur bands, costs less
than many other anten nas (in fact, many hams
already have one, if they only realized it), and
presents several unique advantages, which
we shall discuss later.

Design Constderenons

The primary motive in designing this an
tenna system was aesthetic acceptability . Not
necessarily mine, I hasten to add. To put it
more dearly , I wanted to be able to do ama
teur radio without getting thrown out of the
mobile home park I'm currently liv ing in.

O ne high ly desirable solution had , unfortu
nately , been eliminated by the removal of a
large pine tree a couple of years before . Said
conifer would have provided excellent cam
ouflage for a multiband vertical.

An indoor lcngwire was tried briefly. but
had a di sturbing tendency of creating large
amounts of rf inside a metal box (the mobile
home). This solution was. therefore , quickly
d iscarded.

Being newly upgraded and eager to get on
the low bands after five years on VHF, I was
desperate for an answer. Considerable d is
cussion ensued among my ham frie nds about
the project. much of it speculative at best .
G iven that I had a massive amount of alu-

Photo A. 1h, Curved Linear Array antl'nna ,
shown installed at thr Qm ofN6BIS.
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minum at my immediate di sposal. several
friends suggested that I load up the mobile
home itself. I quickly realized, though , thai
none of them had offered 10 be inside the
house when th is was attempted .

" . .. a rabbit living in a
metal cage on the porch

showed no ill effects
from my DXlng."

Finally . I threw the problem over to Bob
Tarone WA6ZBX, who was willing to find
the right solution for the situation. Hence his
creation of the CLA, or "awntenna .'

SpecifICations

The system we finally implemented is. es
sentially, a fat longwire. It consists of a 9 by
4O-foot sheet ofcorrugated alumi num-in the
common vernacular , a porch awn ing (see
Photo A) .

The term "39-element curved linear ar
ray" is a straightforward description of the
antenna ; there are 39 ridges in the aluminum
sheet. each of them is curved (arched). and
they are arrayed linearly with respect to eac h
other. (There are also five smaller pieces of
aluminum hold ing the thing up. but we try to
ignore them. )

The awntenna is fed by a length of four
conductor copper wire (courtesy of Pacific
Telephone) from an MFJ 901 tuner and a
Heath I04A HF transce iver. (See Photo B.)
Maximum PEP output from the Heath is 100
Watts ; I have no panicular desire to feed
more rf than that into the awning .

The height above average terrain (HAAT)
is about 9-112 feet . it is slightly higher on
the side nearest the house. slightly lower
away from it, creating a slope of approxi-

mately 5 degrees. The lengthwise dimension
o f the system is oriented almost precisely
east-west.

The antenna is not in electrical contact with
the house, so far as we can tell. A few short
screws attach it 10 the wood paneling on the
side of the house ; evidently , they do not go
through to metal. Two Lbrackers which had.
secured the awning to the ra in gutter were
removed during original implementation of
the system.

The five uprights are oot electrically isolat
ed from the antenna. but are insulated (via
mylar boones and plastic bolts) from the ce
ment into which they are bolted.

The awning also does not come in contact
with the porch below it. This was proven
conclusively in ea rly tests , when a rabbit liv-

Photo B. Bob Taron, WA6ZBX hoolu up rh ,
fred line for the aKlI" nna.



Fig. la. The predicted radiation pauem for
the CU.

"
,

allowed connection of di ffere nt houses at will
to create the optimum pattern for reaching
each target station.

Currently , the antenna is comer-fed . There
has been some speculation on whelhcr center
feeding would favorably affect the radiation
pattern . Since the re is very little literature on
feeding awnings (other than that they like a
little roughage occasiona lly) , any expert
comments on this would be welcomed.

SUDIDIury

We have considered the design and per
formance characteristics of a 39-element
curved linear array (CLA) antenna system for
use in high -frequency amateur radio opera
tions . We have found that this system offers
low cost , very low maintenance , and yet ac
ceptable performance.

Exact technical specifications, cos ts , and
installation instructions for this anten na are
not ava ilable from the author, but may be
obtained from Sears Roebuck and similar
vendors.

My gratitude in preparing this article goes
to Bob Tarone, WA6ZBX, for the antenna
concept and construct ion; to Kit Blanke.
WA6PWW . and Glenn Thomas, WB6W , for
the ir assista nce in perfonning the rad iation
pattern measurement s: 10 Stephen Green
berg, for coining the term "curved linear
array; " and to all of the above for conmbut
ing valuable jargon with which to properly
obfuscate the subject. •

Fig. lb. The actual radiation panern for the
CL<.

Photo C. The vened w'e ("rabbit ears ")
backup antenna system for the N6BIS station.

73 for RadiO Amateurs • ApnI,1986 31

"•

., . 100

Pos.sible Improvements

Although the CLA system has been work
ing very satisfactcn ly, several uninvited sug
gestions have been made for improving it.

The most obvious is to hook togethe r all the
mobile home awnings I possibly can, to
provide an effectively larger antenna . With
some 800 homes in this park alone , and three
similar parks nea rby , the prospects are truly
awesome (or aw ful, as the case may be) .
Better yet , of course, would be a system thai

hook up the equipment and go-althoug h ad
mittedly frustrat ing 10 those who feci obliged
10 tinker with thei r amateur radio gear.

Since there are no moving parts . the re ' s
really nothing that can fail. I never have to
worry about my rotor dying with the antenna
pointed south just as lY I comes on the air.
(Of course, I probably won 't even hear him
anyway , so I won 't suffer by knowing what
I'm missing .)

The system has the addit ional advantage of
providing shade on hot days-a benefit that
hams with much more expensive (and sup
posedly better) mu lti-element beams certain
ly cannot claim.

Backup system

In case my primary antenna should ever fail
(i.e.. fall down). a backup system is kept
nearby (see Photo C) . Thi s system is averted
vee. a variat ion on the more common invert
ed vee . Informally , this type of antenna is
known as " rabbit ears ."

One problem with the vetted vee is the
e xceedingly high capacitance between the el
ements; it's evident that the phrase " dumb
bunny " was not created haphazardly. On the
other hand , the high density d ielectric results
in a high amount of capacity loading, thus
accounting for its ability to resonate eve n on
75 meters despite its apparently short element
lengths .

Unfortunately , the vetted vee system is
more appropriate for mobile operation. It is ,
in fact , overly mobile . and keeping it connect
ed to the radio presents considerable d iffi
culties. Luckily, I have neve r had to use it.

ing in a metal cage on the porch showed no ill
effects from my DXing.

The antenna is grounded with a short length
of four-conductor wire (again courtesy of
Pacific Telephone) to a three-foot ground
rod driven into adobe earth . A 65-foot dual
counterpoise (full-wave at 20 meters) was
tried briefly , but d iscontinued when I d is
covered that keying up on )5 meters triggered
the fluorescent lights in my slide-viewing
table.

Total COSIS for the system were approxi
mately $3(for the ground rod) . I already had
the antenna tuner and the feedl ine. Of course ,
I also already had the awning , sav ing me
some $400 to $500 right there .

Performance

The CLA antenna has been successful
ly used on all standard amat eur bands from
10 to 80 meters, and tunes quickly to I : I
(or nearly so) on all of them. It does show a
certain sensitivity on some bands, but on
othe rs it is nearly fl at across the entire
spectrum.

Due to this impressive performance . I o nly
need one antenna , and therefore neve r have to
worry about whether the correct antenna is in
the ci rcu it. I have been known to nab DX
stations while friends were still switching
antennas.

The predicted and measured radiation pat
terns for the system are shown in Fig. Ia and
I b. The pattern turned out 10 be a sort of
casual cardioid , with a definite dip towards
the north-northwest . This dip is probably
caused by the signal going directly through
the mobile bome. although we-re no( certain.

As mentioned. the system points almost
precisely east -west , but radiation measure
ments show no particular preference in these
directions (or , for that matter , in any others) .
However , as of this writing, I have used it at
looW to work all 50 states and nearly as
many cocnmes. Signal reports tend to be
only fair (typically 515-5m, but, after all .
DXCC certificates don't come with spec ial
endorsemenlS for being 20 over 9 .

Unfortu nately , the system does lack
pointability. Orienting it 10 a certain direction
would involve rotat ing the enure house ,
which would subsequently res ult in major
probiems-especially with the neighbors. On
the other hand , I neve r have 10 worry about
which way my antenna is pointed, since I
have 00 choice in the maner. I can concen
trate on calling while oebe rs are still fussing
over great-circle maps.

Polarizat ion , di rection of current . and
phase relationships in d ifferent parts of the
system have not been measured. Neither, un
fortunately , has gain, since r have been un
able to move the antenna 10 a proper testing
facility for precise analysis . However our
guesstimates put the gain somewhere be
tween -3 and OdB.

Additional Benefits

The CLA anten na requ ires no mainte
nance, as ide from occasionally sweeping the
leaves out of it. In fact . no adjustments are
possible , a boon to those ofus who like to just
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Stacked Vee-Beam Arrays
If 15 meters sounds dead, you're not using the right antenna!
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Power Gain
(dB)

2.10
5.50
7.00
8.00
6.75
9 .50

10.25
10.75
11 .25
11.70
12.00
12.25

Antenna Lengths
(W8velengths)

1
2
3
4
5
6
7
6
9

10
11
12

In the absence of tabulated data, the apex
angle can be made equal to tw ice the lobe
angle of a single wire of the same length. To
rou ghly determine the ga in of the vee beam,
co mpared with a longwire of the same num
be r of wavelengths. add 6 dB to the gai n of a
single leg operated alone when the leg length
exceeds two wavelengths . Thus , a longwire
antenna five wavelengths long will have a
gain of about 4 dB in each of its major lobes.
If two such longwires are used in the vee
configuration. you add anothe r 6 d B and the
bidirectional ga in rises to 10 dB. A ga in of 10
dB represents an effective transmitter power
increase of 10 times . Thus. the 100 Walts rf
output power from your Japanese transcei ver
is effectively raised to 1000 Watts . The esti
mated vee antenna power gains listed in Table
2 are conservative.

"Steerebte" Vee Beam Design

The greatest advantage of the yagi antenna
over a large wire array, such as the rhombic,
curtain, or vee beam, is, of course, its com
pactness and the fact that it can be rotated
over 360 g

• The fixed array is most useful for
working into a given area, such as Europe or
Australia. and is ideal for the retired or dis
abled ham who works the same station day
after day . The two lobes ofa vee beam having
legs several wavelengths long are compara
tively narrow , and the line of the apex bisec
tor must be orie nted accurately with respect
to the distant station.

shortwave bands. It was designed originally
for commercial overseas radiotelephone ser
vice long before the advent of the yagi and
other compact arrays. While a vee beam for
40 or 20 meters requires a large area to obtain
a high degree of gain and directivity . a s imilar
array for 15 or 10 meters isn 't excessively
large . For the higher frequency bands , a vee
will provide worthwhile gain and di rectivi
ty even when the legs are as short as two
wavelengths, and you can still get some gain
when the legs are as short as one wavelength
long. The main disadvantage of the short vee,
besides having less gain, is that it ca n' t be
used with good re sults on more than one
amateur band.

For a frequency of 21.3 MHz , the length
of a one-wavelength leg is 45 feet . 4 inch
es. Two wires in the vee arrangement will
produce a bidirectional gain of about 2.1 dB
over that of a horizontal half-wave dipole
ope rated under the same power and height
conditions . In thi s case. the apex angle should
be 90 g for best results. For legs two wave
lengths long, the gain rises to about 5.5 dB ,
and the apex angle is reduced to 70 g

• For legs
three wavelengths long or longer. refer to
Table 1.

lIL'
: ANGL[,,,,

L : -'",,,

S P£CIFICAT/ONS FOR l'l. .J MHT

s.k Vee Beam Array

The vee beam antenna. original ly cal led the
RCA Model D array. is one of the oldest
directional antenna systems still in use on the

I am constantly su rprised at the number
of retired people who have moved to

the warmer climates . particularly in the
Caribbean area , who use amateur radio
to keep in tou ch with relativ es and
friends bttck in the old home town. Most
of these people, relative newcomers to
he:m radio . are not technically sophisti
CHed in the art of antenna design. are lim
iIed in income. and depend on inefficient
vertkal radiators to maintain daily com
mWJicatton.

M....y of these hams have sufficient space
ir.I which to instal l a low-cost wire anten
PI: that will give greatly improved perform
ance on both transmitting and receiving. The
vee beam for 15 meters, believe it or not ,
does 001 require a site in the Sahara Desert to
be effective . Besides , a vee system that will
double or quadruple your effective radiated
power can be built for less than the price of a
dinm:r for two in a good restaurant. Interest
ed1 Read on.

Table I . Important dimensions of vee beam antennas.
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Table 2. Estimated power gain of vee anten
nas with leg lengths of I to 12.
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(3) by placing another identical vee array in
front of or behind the one and driving one
array 90° OUI of phase with the other.

In the last case, the radiated pattern will be
unidirectional and the gain will increase by 3
dB. The following comments apply pa rticu
larly to methods 2 and 3 .

First , concern ing the stacked vees, the top
vee must be at least one wavelength above
ground (about 45 feet for 2 1.3 MHz), with
the second vee placed d irectly under it. The
spacing between the top and bottom vees is
one half wavelength (free space), with the
lower vee atleast 23 feet above the ground for
21.3 M Hz . The apexes of the two vees are
connected to the two ends of a half-wave
length open-wire line made from two No. 14
copper wire conductors spaced abouI4 inches
on centers . The right leg end or the upper vee
conductor must connect to the same open
wi re conductor that is connected to the right
leg end of the lower vee conductor. In other
words, the upper and lower vees are operated
in phase with each other.
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Very High-Gain Vee-Beam Design

The gain of a vee beam antenna system may
be increased by anyone or all of the follow
109:

( I) By making each leg longer in wave
lengths;

(2) by stacking two arrays, one above the
other; and

end), the ratio of 0 .50 to the leg length. L,
equals the sine of the tilt angle. T . As shown
in Table I , the tilt angle is equal to one half
the apex angle . Thus , for a vee array with a
leg length of two wavele ngths , the tilt angle
w ill be 70°12 or 35" . Proceed as follows;

sin T = 0 .5 OIL
sin 35" = 0 .574 = 0 .5 D/91.3
There fo re , 0 .5D = 0. 574 x 91.3 =
52 .4062 = 0 .50, then D = 52.4062 x 2 =
104 .8 1 feet or 104 feel , 9 inches.
The dimension D for vee arrays with

longer leg lengths is calculated in the same
manner. This data is included in Table 2.

To orient your vee beam accurately so that
the apex bisector points to the distant spot on
the globe , you should lay OUI a true north!
south reference line through the ce nte r of
your antenna site . Later, in the section cover
ing the adjustments of the array, I'll tell you
how 10 layout the reference line and use it to
orient the antenna .

When I was setting up the W6TYH anten
na , I discovered that the apex end of the
proposed vee beam and one tree were on a
line precisely east and west . To project the
apex bisector line (lobe center) di rectly on
Eu rope and Australia, the apex b isector
should be oriented about 15° north of east and
south of west, respectively . To do this, I
decided to support the open end of the vee
from a 1/4·inch ny lon rope stretched between
the two farthest (base) trees.

Currently , my array is oriented direct
lyon Sydney, Australia, and is pulled up
to a height o f about 23 feel above the
ground . I work into both Europe and the
South Pacific with excellent signal strength
reports. Later, f hope to add another vee
section in a stacked configuration for still
greater gain.

Materials
250 feet No. 14 plastic-covered

electrical wire, copper, at .05

PO' foot
Two 6 · insulators; 1.00 each
300 feet V.· ny\Oo rope; .80 per foot
Three pulleys 101' V. · rope; .90 each
3leet, V.· copper tubing lor L1;

.40 per loot
C1 from junk box (old BC radio tuning
capacitor will be sui table)
Miscellaneous $1.00

$43.40
The above cost is an estimate if everything is
purchased. The W6TYH array actually cost
less than S25 since some of the malerial was
on hand.

Date Minutes ( + ) or H
January
6 (+)6
16 (+) 10
February
6 (+) 14
16 (+) 14
March
6 (+) 12
16 (+)9
April
6 (+)3
16 (0)
May
6 (-)3
16 (-).
June
6 (-I 2
16 (0)
July
6 (+) 4
16 (+)6
August
6 (+)6
16 (+) 4
September
6 (-I 1
16 1-) 5
Oetober
6 1-) 12
16 (-) 1.
November
6 (-)16
16 (-)15
December
6 (-)'
16 (-) 5

The array I' ll describe here is designed so
that the direction of the apex bisector may be
shifted in azimuth by about 15" to 20" . This
arrangement allows the center of the lobe
(apex bisector) to be laid "dead on" the dis
tant location. The rope and pulley arrange
ment also allows the apex ang le to be adj usted
accurately with a field-strength indicator to
obtain optimum gain.

My W6TYH vee beam is suspended from
three large oak trees thai nature was kind
eoough to grow as the comers ofan equilater
al triangle about 120 feet on a side . II was
decided to make each leg of the vee two
wavelengths long . Referring 10 Table I, a leg
two wavelengths long is 9 1 feet , 4 inches, and
the apex angle for a vee with IWO wavelength
legs is 70 " . The bidi rectional gain is about
5 .5 dB , about the same as that of a two-ere
ment yagi on a high tower.

To determine distance 0 between the ends
of the two legs at the base of the vee (open

Notes; Step 1-Make longitudinal time correc
tion first (see lext) ; Step 2-From selected
date, determine number of minutes seasonal
time correction required (see text); Step 3
Add or subtract seasonal time correction (min
utes in right-hand column) lo or lrom longitudi
nal time correct ion; Step 4-Add tota l to local
legal Of official time (EST. CST, MST, or PST).
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center point. Connect an swr (reflected pow
er) meter in series with the 52-Ohm line and
the coaxial input terminal of the balun (Test
Point A in Fig. 4) . Set the meter selector
switch on F (forward), and tum the indicator
sensitivity comrol all the way off. From the
transmitter, apply an unmodulated carrier
signal of about 5 Walts or less, and of the
correct frequency, to the 52.Qhm line. Ad
just the swr meter sensitivity control until the
indicator pointer reads exactly full-scale for
ward. Now, throw the meter selector switch
to indicate reflected power (R). Quickly ro
tate C I for the lowest meter indication
(" null" or " dip" ). If you can't bring the
indicator pointer to zero, move the balun tap
connections away from or closer to the center
ofLI .

When the tap connections are correct and
the indicator pointer reads zero by adjustment
of C I, the 52-Ohm line will be " matched"
through the balun to the 208-0hm balanced
feedpoints on Ll . At the transmitter . the line
should "match" the transmitter .5O-Ohm out
put impedence without having to use an an
tenna " tuner." The transmitter output circuit
should load nonnally to the rated output pow
er level.

....,LS """TLY fiLLED
. ,TH GR. VE L-
TR£[ lIIOVEM [MT
D"" 'IOG ,,'''05TOII''
C. vsES P.OI' TO R,O(
VP 0 00.... PAEyE MT,
'''6 D GE TO . R".'

- 104 " .... -----~'-,
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Fig. 2. Endfi re vee beam/or 15 meters.
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Fleld Strength Adj ustments

To adjust the array for maximum gain
(field strength), I used a portable. banery-op
erated solid-state short-wave receiver. The
General Electric Model 7-2990A or equiva
lent is ideal for this purpose . The GE receiver
is equipped with a digital-readout frequency

C'. ea. ~oo'"

LI,l" 4 l/Z TVRMS ," ," C()PP£~ T U.' M~

Z '12 ," o,. ..[ffR SPACEO TO
LE "~TH OF . ' ''C Mn

• I 1lAl...... ,

Notes:(1 )8 =0.25. Lt -tzecpenwne line, #14 copperspaced, 4~ . L 1must be exsctlysame/ength
as L2. (2) L3-L4 -RG·213/U or RG-8IU coaxial lines . May be any length but must be exactly the
same length . (3) l5 -AG-213/U orAG-81U.l= 162.361fwhere f=frequency and L-feet . For 21 .3
MHz, length of RG-8/U or AG-2131U =7 feet , 71/2 inches. (4) Unidirectional pattern may be
switched in either 01 two directions along apex bisector line. Gain overdipole approximately 8-9
dB. (5) Adjust taps on L1 and L2 lor zero reflected power at test point A. Adjust each section
individually as per text and then recheck entire system in operation. Trim minor adjustments of
Cl and C2 as required.

ments with respect to a change in frequency.
Once the array has been installed, connect

the two output terminals of the 4: I impedence
ratio toroidal balun transfonner at points
about one or two turns each side of the LI

Vee Beam Adjustments

The vee array . singly. stacked, or excited
in quadrature, is virtually foolproof. If you
follow the dimensions and instructions given
here the array won't fail to perfonn with good
results. For maximum performance. all di
mensions and adjustments should be made as
accurately as possible.

The exact leg lengths are not extremely
critical for a given frequency; the exact
lengths specified here have been pruned
to allowyou to use the array over a bandwidth
of about 200 kHz without having to retune
the coupling circuit at the antenna or change
the loading at the transmitter . The longer the
leg lengths, the less critical the adj ust
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The interconnecting open-wire line is re
ferred to as a phasing line. To ensure that the
two sections of the array , upper and lower,
are driven in phase and receive equal-ampli
tude rf currents, the feedpoint fo r the system
should be located at the center of the open
wire phasing line, positioned a quarter wave
length away from the apex feedpoint of each
vee section.

To the center feedpo int of the phasing line.
connect another identical open-wire line but
only one quarter-wavelength long. Thisquar
ter-wavelength line plus the quarter wave
length of line from the apex feedpo int of each
vee section down to the phasing line feedpoim
will be equal to a distance of one half a wave
length and will cause the open end of the
second quarter-wavelength line to appear as a
high-impedence point. To feed a high-imped
ance point on a line, you need a parallel-reso
nant tuned circuit. Such a circuit is useful for
resonating the system and for matching the
feedpoint to a 52.Qhm coaxial cable trans
mission line back to the transmitter.

Fig. I . W61YH ~'U /wam/orl5 ~ters.
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tion of the receiver . The first step in the
orie ntal ion procedure is to establish a lrue
north/south reference line through the anten
na site.

There are several methods thai can be used
10 detcnnine the direction of true north . If
you have a good quality magnetic compass it
will indicate the direct ion of the north mag
netic pole . However, s ince the magnet ic
poles of the ea rth " drift" consranny . the
compass indicat ion must be corrected for any
g iven li me . You can usually obtain the
amount of correct ion by calling your city or
county surveyor's office or by contacting a
civil engineering or ganization. For ages, the
North Star has been used to determine the
position of the north geographic pole . Today ,
however, due 10 ai r pollut ion, especially nea r
large cit ies. it may be difficult to locate the
North Star. There is anothe r method-e-the use
of the sun at true noon- thaI is very accurate
and can be used on any day of Ihe year when
the sun shines.

AI exactly noon (sun or standard time), at
any place on earth , the sun bears due south in
the Northern Hemisphere and due north in
the Southern Hemisphere . Therefore , at high
noon the shadow of a vert ical pole or sus
pended vert ical line is pointing due no rth in
the Northern Hemisphere or due south in the
Southern Hemisphere .

To preci sely locate true north or true south,
you must usc a very accurate timepiece ,
prefe rably synchronized with time signals
from WWV. The time indicated for noon
must be corrected first from your antenna site
locat ion and second for the day on wh ich the
siting is accomplished . When these IWO cor
rections are applied, the resu ltant lime is

Fig. 4.

•
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the p rocedure at different f reque ncies
throughout the amateur band in order 10 ob
tain the optimum resistance value . An insu
tared counte rpoise wire may be connected
across the open end of the vee 10 act as a
ground for the termination. The terminating
resisto r is connected from the end of the
vee conductor 10 the ground wire. Do nor
connect the ground wire directly to the vee
leg conduc tors .

Orientation of Vee Beam Antenna

Radio waves travel from one point on
the earth 's surface to anothe r by way o f
a great circle route . To produce the great
est signa l strength at the d istant rece iv
ing point . the front of the antenna field pal
tern must be aimed in the great c ircle direc-

" (NR£C r lON.., " .., ,,
• "6 (}V£" OtPOt f
~..

.. . . ..... .. LOW' . , . TO . -." .. "" . _.
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Fig. 3. Stacked vee beam array for /5 meters.
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indicator , accurate 10 about I kHz, and a
signal-level me ie r (not a calibrated S mete r) .
In order 10 adjusl the array for maximum field
power, I placed the little receiver about a mile
away from and d irectly in from of the amen
na , and varied dimension 0 for maximum
signal- level ind ication. The increase in the
field strength was barely perceptible . but il
was satisfyi ng to know that the array was in
optimum adjustment.

Vee Beam Unid irect ional Operation
When two vee arrays are a rranged one be

hind Ihe other, spaced a quarter wavelength
apart , and driven 90° OUI of phase , the pattern
will be unidi rectional wilh ma ximum redia
lion in the d irection of the a rray wilh the
lagging rf current. The directional characte r
istics will be " end fire," but the radiated lobe
pattern will be much sharper than the patte rn
obta ined from vert ical-phased arrays . Al
though I haven' t calculated or measured the
patte rn fro m a double-vee phased array . the
rea r of the pattern , along the apex bisector
line. should be highly suppressed wilh the
usual cardioid notch resulting in a high from
to-hack ra tio . The phas ing control circuit
shown can be used to reve rse the direction of
maximum radialion by ISOD. The unidi rec
tional gain of the phased vee system will be
about 3 dB greate r than thai of a single bi
directional array . The di rectional system is
cont rolled remotely by means of relays and
miniature toggle switches .

Terminated Vee Antennas

To make a vee array unidirectional , each
k g may be terminated at its far end with a
non-inductive resistor of about 400 to 800
Ohms. The terminated -vee radiation pattern
is practically unid irectional in the direction of
the terminated ends. The terminating device
should be capable of d issipating one- third of
the rated transmitter rf power output. It may
be made up by connect ing a number of2-wan
carbon resisto rs of suitable values for the
termination.

In actual practice, the terminating resistor
values a re adj usted for minimum stand ing
waves on the transmission line. It 's usually
necessary 10 try different va lues and repeal
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reo so
160 30 6 15
130 10
130 10 7 12,

'00
100 11 12

130 7 12

''0
t

441 2
4412G

2212G,
44 10G

170 10 6 15
160 10
160 10 6 15

(MHz) (WI (W) NF GAIN

5 170
0508G 50-54 170 6 15

If you have followed these instruc
lions carefully , this line will point to the geo
graphica l poles of the earth with an accu
racy within a few degrees. The line may
be projected in each direction as far as
you desire. Once established , a true north
south reference line is permanent and will
always point to the geographical poles of the
earth.

Since great-circle maps are not usual
ly available for specific locations. use a
globe for the next step. A low-cost stu
de nt 's globe made from pressed cardboard is
best for this purpose . These globes have a
center post at each geographical pole. Tie one
end of a white thread around the north pole
center post, dress il down over your localion,
wrap it around the south-pole center post,
draw it taut and secure it in position . Stick
a stra ight pin in the globe at your antenna
location .

Stick another pin in the globe at the distant
point to which you wish to transmit your
signal . Stretch another thread between the
two pins representing your amenna site and
the distant receiving point . With a protractor,
measure the angle o f the bearing between the
true north reference line (thread) and the line
from your location to the distant receiver.
Transfer the data obtained from the above
measurements to the actual north-south refer
ence line through you r antenna site and deter
mine the direction of the apex bisector line of
your vee beam accordingly . •
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1. Models with G suffix have GaAs FET pre
amps. Non-G sulfix units have no preamp,

2. Covers tull amateur band. Specify 10 MHz
8an<lwid1h fOf 420-<1 50 MHz Amplifier.

* SEND FOR FURTHER INFORMATlON*

TE SYSTEMS

I TE I P.O. Box 25845
SYSTEMS Los Ang eles. CA 90025

, (213) 478-0591 ...e1

--
---- .--.

•.-•-
e Lmear (all mode) RF power amp with

automatic TIR switching ladjustable de
lay). Amplif ie r useable with drive powers
as low as 'ft watt .

• Rece ive preamp conoo. featuring GaAs
FETS (lowest noise figure. better IMOj.
Device NF typically .5 dB.

• Thermal shutdown protection Incor·
porated

• Remote contro l capa bi lity bu ilt· in
• Rugged components and construction

provide for superior product quality and
performance

• All models include a complete ope ratingl
service manual and carry a factory war
ranty on all components

• Designed to ICASratings. meets FCC part
97 fEl9ulations

• Approx imate size is 2.8 x 5.8 x 10.5" and
weight is 5 Ibs.

Specilicationsfprk:e subiec! to change

DESIGN EVOLUTION IN RF P.A.'s
Now with
GaAsFET
Preamp

true noon will occur at W6TYH on June 26
of any year at 12:06 pm PST. Note thai all
local times are sta ndard and not daylight-sav
ing time.

Now that the preliminaries have been taken
ca re of and you have determined the exact
time of true solar ooon at your antenna site,
you can use this information to layout a true
north and south reference line through your
antenna site-from there you will be able to
determine accurately great-circle path direc
tions to any point on the earth . The accuracy
with which you are able to predict the point
on the globe where your antenna field will be
maximum will depend largely on your skill in
laying out the reference lines through your
antenna site and on a great-circle map or
globe.

For the next step. you'll need a perfect
Iy straight piece of pipe about 6 to 10 feet
long . At the center of the antenna site , dig a
hole about 10 or 12 inches deep. Stand the
pipe in the hole and fill the hole with soil,
tamping it to hold the pipe upright; check it
with a carpenter's level to make sure thai is it
absolutely plumb (straight up and down). Tie
a nylon cord around the pipe and stretch il OUI
about 10 to 20 feet to the north . Watch the
time, and at the exact instant of true noon,
drive a rod or stake into the ground at the end
of the pipe ' s shadow . Streich the co rd from
the pipe to the top center of the stake . The
cord is now stretched along your true north
sooth line .

exactly solar noon. and the shadow of a verti
cally suspended line will be in the exact nonh
and south position.

To correct your standard time for your
location, consult a globe or an atlas to deter
mine the longitude of your antenna site. An
accuracy of about 15 minute!' of longitude
will be sufficient. The time correction to be
applied is equal toone minute of time for each
15 minutes of longitude, or 4 minutes of lime
for each degree of longitude. The amount of
correction will be determined by the differ
ence in longitude between your antenna site
and the particular merid ian of longitude on
which your local standard time is based . In
the U.S. , local EST is based on the 75th (75 °)
meridian oflongitude . local CST is based on
the 91)0 meridian. local MST is based on the
105° meridian, and PST is based on the 120°
meridian. The 120° meridian passes through
Nevada , a few miles west of Reno. The
W6TYH antenna site is located on the 121°
meridian of lo ngilude; I'l l use that location as
an example .

Standard times (EST, CST, MST, and
PST) are legal or official limes but are not
necessarily solar or sun limes . For example,
on June 16th of any year, at 12:00 noon local
standard lime on any time-base meridian, the
sun will be directly overhead and the local
standard time and the solar time will be the
same. However, for a site located west of the
lime-base meridian. true solar noon wi ll oc
cur at a lime earlier than the legal or official
time noon.

For example, W6TYH is located west of
the PST time-base meridian (120°). There
fore , on June 16th of any year, true solar
noon will occur at the W6TYH antenna site al
exactly 12:04 p.m. PST. since I must add 4
minutes for each degree of longitude . If the
antenna site had been located on the 11 9 °
meridian. east of the time-base meridian, I
wou ld have had 10 subtract 4 minutes, and
true solar ooon would have occurred at 11 :56
a.m. PST (actually 12:56 MST, because the
119° meridian lies within the MST zone).
This lime correction is referred 10 as longi
rude time correction.

The orbit of the earth around the sun actual
ly is not a ci rcle but an ellipse . You must add a
second correction because of the varying mo
tion of the earth in its orbit with respect to the
sun. The necessary corrections for various
dates throughout the year are calculated and
presented in Table 3. When the correction is
preceded by a plus sign , the correction should
be added 10 the local standard time . When the
correction is preceded by a minus sign, the
correction should be subtracted. This time
correction is referred to as seasonal lime
correction .

To illustrate the use of both the longi
tude and seasonal time correction, let 's
assume that the date on which the observa
tion is to be made is June 26th of any year.
Referring to Table 3, the seasonal time cor
rection for this date is found to be plus 2
minutes . Since you must add 4 minutes for
long itudinal time correction and another 2
minutes for seasonal lime correction (for a
total of 6 minutes) , the exact instant of

" When You Buy, Say 73"
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The Match Maker
Everyone knows that antennas and transmitters

should "match." But what exactly is that?
And how is it achieved? Here are the answers.

powe r peaks at 2.5 Wa tts .
Also observe tha t this occu rs
when the load resistance is
equa l to the ge nerato r resis
tance . If you a re qu ick.
something e lse will have
crossed you r mi nd . Wi t h
maximum power transferred
to the load. there is the sa me
amount of power di ssipated
in the genera tor resistance.
O nly 50 percent of the pow
e r from the generator has
reached the load. The other
50 percent has been lost as
heat in the generator.

How is thi s important to
us? If we are creating a sig
nal in a generato r. a vto. a
transmitting exciter, a kilo
watt a mplifier, o r In a trans
mission line and we wa nt the
maximum powe r supplied to
the load, we must mak e sure
that the eq uipment which is
supplying the ene rgy has the
sa me o ut pu t re sistan ce as
the load resistance . For ex
a mp le, if your tra nsce iver
ha s a n output re si st a nce
which looks like 50 Ohms,
then to get maximum power
tran sferred into the input of
your kilowatt, the input re
s ista nce of the ki lowatt
must look like 50 O hms as
well .

Fig. 3 ill ust rates the idea.
Vgen is the signa l crea ted by

Why Matching~

First we will di scuss the
reason for co nside ring the
matching p roblem . Etfi
ciency o f operation is al 
ways a co nce rn. W hy use
more power than ne cessa ry
to get the job done ? There is
a ru le in el ect rica l t heo ry
which says that yo u get the
most energy into the job to
be done (max imum power
transfe r) w hen the resistan ce
of the sou rce of the energy
(signa l generator) is equa l to
the resista nce of the job to
be done (load).

You ca n easily verify thi s
with a few ca lculat io ns. In
Fig. 2 you see ca lcula t ions
done fo r a 1O-volt generator
w it h a re s is t an c e of 1 0
Ohms. As you look at the
power-out put f igures, you
will obse rve that the o utput

What is al l this concern
a bout t he perfec t ma t c h ?
The mechanic's concern is
obvious. None of us would
suggest trying to fit a coarse
threaded bolt to a fine
t hreaded nut . Com me nts
about the mother's concerns
a re best left to advice to the
love lorn. so we will d isc uss
the concern of the amateur
a nd lea ve m other to her
fea rs.

" , • Q ~ ,

' c. . ' .. -.r~""'~""''','

'"

Ing nut. The worried mother
strives to match her wonder
ful daughter with the perfect
husband. and the radio am
ateur tries to create the per
fe ct match between h is
exciter and amplif ier, be
tween his ampl ifier and his
transmission line , a nd be
tween his t ransmission li ne
and antenna .

• '/ .. ,1 0" , ) -,
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Calvin McCarth y VE.3L MP

98 W ind sOf Stft"f'1

Thunder Bay, Ontario P78 1T7
Canada

The need to find the " per
fect match" is all-perva

sive in life. The mechanic
must f it a bolt to its match-

Fig. 1. These matching networks can be used to provide a
match with maximum power transfer between unequal re
sistances.
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equal to the appa rent load
resista nce and any reactive
compone nt in the generator
must be matched by the op
posite reactive component
in the load (h "fl = 1/2rlC).

"

If a capacitor, ind uctor.
and res istor a re co mbined to
c rea te a resonant ci rcu it at
the freq ue ncy where the re
actance of the ca pac ito r is
eq ua l to the reactance of
the inductor (resona nt fre
quencvj. the ci rcu it will look Different Output and
to the generator as though Input Impedances
this we re only a resi st ive If this were a ll there is to
load . The current flowing in matching. it would be an ele
the capacitor would be ca n- mentary p roblem . life is
celled by the cu rrent in the ne ver so simp le , howeve r.
induc tor a nd the o nly cur- Matching involves provid ing
re nt f lowing t h rough the a maxim um power transfer
Rge n would be resistive from a generator of maybe 5
c urre nt. Ohms to a load of 50 O hms.

The circuit of (a ) in Fig. 4 is This is the problem of match
not desira ble fo r maximum i ng a powe r-tran s istor
power transfer, yet neit he r collec tor to a coaxia l t rans
the gene rator box nor the mission li ne . To get the max
load box can be modified . imum power transfer out of
Co nside r now (b) in Fig. 4 . A the transistor. the transistor
match has been created by must be driving a load of 5
attaching lmateh in parallel Ohms. But the load is 50
with the load to cancel the O hm s! To get maximum
effect of Ctoeo- Now a co n- power transfer into the 50
ditio n w he re max im um Ohm load, the load should
powe r t ransfe r is poss ib le think it is being driven by a
has been c reated . 5O-Ohm generator. Our gen-

This expands o ur co nd i- erator is only 5 Ohms! How
tion for max imum power are these two incompatible
transfer to say that the gen- impedances reconciled ?
e ra to r resi st a nc e m us t be The l C matc hing ne twork
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affect our perfect match?
An inductor or c a p aci to r
does not di ssipate ene rgy.
All eithe r of these does is ab
sorb e nergy. the n release it
again la ter at a time when it
is inconven ient.

Conside r the loads of Fig
4 . Thev contain a re sistor
whic h will dissipate energy
(do work) and a capacitor
which accepts cu rrent from
the generator a nd then puts
it back into the system at a
later time. This current, lc.
wh ich flows through C must
flow through Rgen as well,
where Rgen di ssipa te s en
e rgy (le2Rgenl This is e ne rgy
lost without a ny work being
seen for its loss. Remember
how with just a resistive load
energy was lost in the gener
ator resistor as well, but at
least some work was ga ined.
This loss was acceptab le but
the losses c re a ted by the
current through the ca pac i
tor a re not acceptable .

The unacceptable loss of
e nergy through the capaci
tor c urrent (and the same
thing would resu lt if the ca
pacitor were c ha nged to an
ind uc tor) suggests that this
reactive compone nt should
be removed from the circuit.
This co mpone nt may. how
ever, be fixed in the c irc uit
a nd not removab le . Is a
match possible with thi s sit
uation? Yes. we can use ou r
knowledge of resonant l C
c irc u its to neut ralize t he
effect of the reactive com
pone nt.

th e f inal amplifier of the
transce iver and Rout is the
equivalent resistance of the
sa me ci rcuit . If you went
into you r final amplifier you
would not find this as an ac
tual resistor. but the circuit
ry whi ch is there ca n look as
though it were exactl y a sin
gle re sista nce. look ing at
the kilowa tt input, the Rin is
not an actual resi stor e ither.
but all the ci rc uitry attached
to the input looks like thi s
single resistor if all you ca n
do is measure it at the input
term inal .

Another place where this
is importa nt is at your an
tenna. If your antenna ter
rrunal s fthe load) look like 75
O hms to the signa l genera
tor {the output of your coax
ial transmi ssion li ne), then to
get maximu m power in to
t he anten na the tra nsmis
sion line must look like 75
O hms where it attaches to
the antenna.

The perfect match we are
thu s looking for is a condi
tion where the signa l ge ne r
ator appea rs t o h a ve the
same resistance as the load .
This gives the desired ma xi
mum power transfer.

Loads With Inductors
and Capacitors

If all c ircuits were resis
t ive . then the matching
problem would be reason
ab lv si m p le . In radio-fr e 
quency ci rc ui ts . however.
we find ca pac ito rs and in
ductors as we ll. How do they
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Tube Final Match

If your tra nsmitter has a
tube fina l, its pi network will
be able to convert thi s 100
Ohm apparent resistance to
the tube output impedance
while adding the necessary
inductance to cancel the ca
pacitance. Fig. 7 shows a pi
network so lution (network 2
in Fi g, 1) whic h c reates this
m atch fr o m ou r t ransm is
sion line to a 1lXXl-O hm tube
output. Notice that Xe2 in
Fig. 1 is made of two capac
itors. One is the transmission
line's apparent capacitance
and the other is a rea l capac
ito r found in the matching
network. l oo king into the
network whe re it a ttaches to
the coax, the network wou ld
look li ke 100 O hms of resis
tance in para llel with a 50
Ohm inductor. We have a
good match to our coax in
put and it cancels the capac
itance of the load .

transmitter? How can you
protect your finals from this
vswr of 2.6? Fig . 6 shows a
possible situation which
could cause this . The an
tenna with its impedance of
130 O hms is connected to
t he SO-O hm t rans mission
line. For reaso ns explainable
by transmission-line theory,
we will say for our example
that the input end of the
transmission line looks like a
resistor of 100 Ohms in par
a llel with a capacitor of so
Ohm capacitive reactance .
This near-end impedance is
the load presented to your
transmitter.

The t ransm itte r con
nected to this point cannot
tell the difference between
the end of the coax and a
real resistor and capacitor of
our example va lue . Again
we use a matching network
as our solution. The effect of
the capacitance ca n be can
celled by using an ind uctor
to mak e a resonant circuit.
Fig. 6 (b) shows this inductor
added to make the input
look like a resistor only. Now
we have a resi stive load
which will accept power
without causing extra final
heating.

Transmission lines suc h as
a coaxial cable are very in
teresting components. If the
cable is one thousand miles
long, the n its input termina ls
loo k li ke a resistor. A gener
ator attached to this input
a ppea rs to have a resistor
fo r a load . Now if the ca ble
is much shorter, more li ke
the length we would use, but
the fa r e nd of the cable is
terminated in a resistor
equal to the resistance
which the very long cable
looks Iike (the characteristic
impedance of the li ne), the n
the in put would sti ll lo ok
like the same resistor. All e n
e rgy put into the coax wou ld
trave l down the coax and be
used in the termination resis
tor (load).

But now the interesting
phenomenon! If the load at
the fa r e nd of the transmis
sion line is not equal to the
cha racte ristic impedance of
the line , all of the e ne rgy put
into the input would travel
down the transmission line
but not a ll of it would be ab
sorbed by the load at the far
end. Some of the energy is
reflected -sent back the
way it came. Here we do not
have maxi mum power trans
fer . All of the e ne rgy is not
used in the load . Some of it
t ravels back to the transmit
ter agai n, a nd now the trans
mission line becomes a
signal generator with the re
flected signal as the signal
and the transmitter output
device becoming the load .
This re turning energy would
be used to heat the plate of
the final o r heat the tra nsis
tor heat sink.

What if you have a high
vswr o n your tra nsmission
line and 20 Watts is sent
back from the load which
was sent 100 Watts by t he

Transmission lines
and Matching

The problem of the per
fect matc h a lso rea rs its
head in tra ns m ission line s
a nd antennas. It is desirable
to get a maximum pe rce nt
age of the ge nera ted power
to the antenna.

-,
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Your Place in All This

Can a radio ama te ur use
thi s match ing theo ry? You
use it every tim e you tune
your final, dipping the plate
current a nd increas ing the
load coupling. Dipping the
plate is effectively adding
reactive impedance to the
tuned ci rcuit to cancel the
opposite reac tance which is
in the ci rcui t . Inc reasing the
load cou pling is bringing the
effective load impedance to
equal the e ffective source
impedan ce .

network ha s provided t he
imped a nce transformation
so that the source (the tran
sisto r output) has the load it
desires while the load (the
50-O hm transm issio n line)
has the generator it expects
fo r maximum power trans
fer.

Fig. 5.
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is ab le to reconcile these
two im pedances w ithout a
loss of energy in the conver
sion. Fi g, 5 shows one possi
ble matching network and
its effect on the circ uit. We
will argue that the generator
is the fina l transisto r of a
power amplifier. The lC net
work is the matching net
work. The load is a SO-Ohm
coaxial cable feeding a 50
O hm anten na. The transistor
thinks its load is the combi
nation of the matching net
work and the S()...Q hm coax
ial cable. This apparent load
looks like a 5-Ohm resistor
at the f requency of opera
tion . To the 5O-Ohm trans
mission line. the matching
network and t ra nsistor to
gether appea r to be its gen
erator, and this combination
look s like a 50-O hm source
res ist a nce . The m a t chin g
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transmitter is happy. The
t ransmi ssion li ne on the
other side of the matchbox
continues to have the same
vsw r as it d id before but the
m atch ing netwo rk m akes
maxim u m power transf er
possible f rom the t ransmit
ter into the antenna t rans
miss ion line. Notice it has
not made maximum power
transfer possib le into the an
tenna itself . To get th is co n
d itio n there wou ld have to
be something done to match
the transmissio n l ine to the
130-0hm antenna. Here the
same principles of matching
hold as we have al ready dis
cussed . Get the driving
imped ance to look l ike a re
sistor equal to the load and
cancel any reactive compo
nents in the ci rcuit.

Conclusion

The " perfec t match" in rf
ci rcuits is desirable and pos
sible . Alt hough you w i ll
make contacts w itho ut i t .
you wi l l pu t less stress o n
your eq ui p men t and pu t
more signal into the air if
you study these principles
and use them. Hopefully,
this article has given an un
derstand ing of w ha t hap
pens w hen you tune you r
equipment and w hat causes
the change in vsw r as you
adjust your t ransmatch .•

Fig. 8.
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ter see no ref lected power.
The 5O-Ohm coax going to
the antenna must see an
impeda nce a t t he output
of t he matc h box w hic h
matches t he 1{)(}-O hm resis
tance in pa ra llel wi t h the
50-Ohm c a p ac i t a nce ap
pearing at its input. This wil l
give our desired maximum
power t ransfer into the an
tenna transmission line.

An L network w ill pro vide
t he cond itions t o m a t ch
both t ransmiss ion lines ef
fectively. I f we could mea
sure the impedance looking
into port A (using an antenna
noise bridge wou ld work )we
would be able to m easure a
SO-Ohm impedance and the
transmitter would be ab le to
pu t all its power into th is re
sis t i ve lo ad . Lo ok ing in to
port B of the matchbox, we
would be able to measure a
lQO-Ohm resistance in par
aI le/ with a SO-Ohm induc
tor, just the impedance we
need f or m aximu m power
transfe r into the a ntenna
t ra nsmission-l i ne im ped
ance.

This example describes
what you are doing when
you adjust you r antenn a
matching unit. The t ransmis
sion l ine on the t ransmitter
side of the m atchbox has no
ref lected power in it so the

I

Fig. 8 shows the desired
situa tion . The 50-0hm coax
f rom the transm itter must be
termin ated in a load at A
whi ch looks like 50 O hms.
This wi ll m ake the transmit-

t he t ra nsm i ssion l i ne. We
w ill stil l cons ider our same
p rob le m and see how we
can create a desi red match
w ith an anten na tu ner o r
matchbox.
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Transistor Final Match

For the modern amateur,
this pi -network solut ion is
not possible. Solid-state f i
na l t ransistors have an out
put impedance of maybe 1
Ohm and broadband tran s
formers are used to trans
fo rm t hi s to an output
impedance of 50 O hms. The
so lid-state power ampl ifi er
must have a 5G-Ohm load
presented to its output by
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Jim Burrofr KOHW
RD 2, Bo~ 131

Wa shington PA 15301

Antennas Should Be Heard,
Not Seen

Ham radio meets interior decorating! KC3HW's
2m i -pole wins the prize for unobtrusiveness.

Photo A . The assembled H idden H ypo (laid out o n a bed) is
mounted on the back of a p iece of cove rna /ding. Note that
the coax ;s fastened to the back of the trim.
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Fig. 1. The H idden H ypo is
reaUy the we ll-known t.oote
design. The spacing is not
critical, but do keep the two
legs paraUe/.

hand-held can double as a
mobile o r base rig, but mo
bi le a nd base rigs don 't
make very good hand-balds.
Unfortunately, the deci sion
brought an unforeseen prob
lem.

At home, the hand-held
and rubber d ucky combina
tion had only enough output
to access the two loca l re
peaters. On simplex, it was
good fo r t h re e m ile s ( in
Pen nsylvan ia we have these
na tu ral rf absorbe rs ca lled
hills). It didn't seem right to
me to spend all that money
for eight hundred channe ls
and then confine myse lf to
only two.

I tried a SIB-wave whip,
bu t that was aw kwa rd . It

made t he hand-held top
heavy and frequently hit the
walls and ceiling.

An outside antenna was
out of the question . Our
house wore a " Fo r Sa le"
sign, and my wife a lready
had t rimmed t he antenna
fa rm down to one obscure
fo rty-meter dipole. She ab
solute ly re f used to hea r
about another antenna on
the house .

This unhappy set of cir
cums t a nces forced me to
begin scanning the lite ra ture
on indoor two-meter an ten
nas. In doing so, Id iscovered
something that most hams
living in apa rtment s and
condom inium s must a l
read y know. It 's this . Few
two-meter-antenna designs
are intended for permanent
indoo r installation. Those
that can be adapted are too
ungainly for the average
wife to a cc e p t a s a long
term addition to the decor.
Hasn't anyone developed a
perma nent indoor antenna
fo r two that's aesthetica lly
accepta ble?

Not findin g a ready-made
answe r, I deve loped the Hid
den Hypo descri bed below.
If yo u 're an apa rtment
dweller looking for an an
tenna with substantia l ga in
over a rubber ducky, then

<'''0 TM[.51 PlIO"T ro
U rA e" TN[ oon
E_ pt R,"[ NTIoLI.'

,- -.
I

o.

J

'-1

amateu rs and call our c rea
t ions "wire sculptures," the
neig hbors would be more
tolerant.

I ran into this no-antenna
problem upo n purchasing
my fi rst two-meter rig. In my
case, this was a hand-he ld. I
p icked t he hand-h e ld be
cause of its grea te r utility. A

To anyone but a ham, an
antenna is a blot on the

landscape. Those not in the
amateur fraternity fail to see
the beautiful symmetry, the
subtle technique, and the
reliance upon natural laws
to which our skywires con
fo rm. Perhaps if we were to
pose as artists ra ther than



Conclusion

The Hidden Hypo is an
easily-constructed anten na
for two meters. It' s vertica lly
pol ari zed a nd o mn idi rec
tiona l. Pe rh aps the nic est
part is that it provides a rea
sonab le a lt e rna tive fo r
those like me who can't put
up an outs ide antenna , It' s
not a twelve-element beam
at fifty feet, but it sure beats
the wh ips and rubber duck
ies! •

O nce the antenna is in
sta lled, the cove mould or
alt ernative t rim c an be
pa inted to match o r comple
ment the wall .

O ne last thought. What
do you do if and when you
decide to remove the Hid
den Hypo?

No pr o bl e m . Make a n
o the r tr ip to you r loc al
home-center sto re and pick
up a sma ll can of vinyl spac
kling compo und. It will fill
any holes that you may have
left. Follow the inst ructions
on the can.

scure the bottom port ion of
the trim. Even if the corner is
ba re, the opening is st ill not
noticeable since it 's loca ted
well below the normal line
of sight.

A var iation of thi s a p
proach can be used if you
wish to mount the Hidden
Hypo on a flat wall . Here,
you' ll have to use one piece
of pane l tr im. (This trim may
go unde r a number o f
names- check Fig. 3 for its
profil e ; it ' s t e c hni cally
c a lled WP-982 ) and t wo
pieces of parting stop. Both
pieces o r thei r equival ent
should be available a t your
local home-center store.

Mount the tr im pieces as
shown in Fig. 3. Drive finish
ing nails in just far enough to
hold t he pieces together.
Mount the Hidden Hypo be
hind the assembly just as be
hind the cove mou ld- Place
the enti re assem bly on the
wall and cont inue to drive
the finish nails through the
trim and into the wall.

•
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Your Authorized
Distributor For

Nem.l Per
No. De. crlp tlon 100 II.

11028 RG8 / U Foam96% $45.00
11008 RG8/UPoly96% 39.00
15008 RG59/UPo ly96% 13.00
11308 RG213/U Poly 96% 53.00
16008 RG62A/U Poly 96% 15.00
14508 RG 174 f U Poly96% 12.00
1180 l ow l oss 50 onm 46.00

OTHER QUALITY CABLES

NEMAL ELECTRONICS

[~}EU>EN
INT RO DUCTO RY SALE !

8C1822
8C1620

FXA 12
FLC12

NellMll
No.

1110
1130
, 1<O
1705
1310
1470

Beld..
No.

8214
8237
82"

." "926'
8216
99 13

NEMAL ELECTRONICS

Descrlptlon
RG8X 95% Shield (minI 8)
RG213/U Mil Spec . 96% Shie ld
RG214/ U Mil Spec. · 511....r
RGU2Bt U 'rencn -Silver
AG217/ U 5/ 8" 50 Ohm Obi . Shld .
RG 223 /U 1.1 11scec. . Silver

ROTOR CA BLE - 8 CONDo
2·18 Ga., 6·22 Ga.
2-16 Ga., 6·20 Ga. Heavy Duly

HARDUNE - 112"
Smooth Alum. w/black jacket 79.00 .89
Corrug'd. Copper {Ea. Helia~ LO A 159.00 1.69

CONNECTORS - MADE IN U.S.A .
NE7lO TypeNforBelden9913 4.75
PL259 Standard Plug fo r AGe. 213 .65
PL259AM Amphenol PL259 .89
P1259TS Pl259 Tel lon/Si lver 1.59
UG210 TypeNforRG8,213, 214 3.00
UG175 Adapter lo r RG58 .22

Call or wri te tor comple te Price L ist COOeIM J2,{JO.
Shlpplng: C.O,. - S3,OO />« 100/1. FIom1e R••idtlnrs " lid S'l\,.

Corm.c/ors - tlnd 70%. $3.00 minimum Ora&rs unde, 120 Add 12 Hlfndlmp

Nemel's new 32'fH~ C.b~ & ConnKla' Selecr ion G"' id~ now ... n. ble .If
no ch.r'}e with order, 01I SO or morw0'.' • CO" Of 14 ,OG ind ivid",all v

•••••'.~ N E. l -mAve,. De9!:. $ .,M_ ,FL 331e1
••Telephone(3051893-3924 ••••••••

Manufacturers of Quality Communications Equipment

Hi Pro 'E'

-Repeaters
-Links
-Remote Base
-Low Band,
VHF,UHF

-Receivers
-Transrn lt ters
-Antennas

Hi Pro'E'

1
Repeater

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Duplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro " E" 1$ AN EXPANC\o\BLE REPEATER WITH THE FOLlOWING FEATURES, A BASIC REPEATER WHICH WOULD IN

CW DE A COMPLETE RECEIVER, TRANSMIITER, COR, FHONT Plt.NEL CONTROLS AND INOICATOflS. LOCAL SPE.AXER AND MIC JACK AND CAf'lt,BL£ OF FlJTURE

EXAt.NS!ON AU. HOUSEO IN AN EXTAEI>ELV RUGGED. ENCI OSEO. l!HNCl-l RACK MOUNTABLE CABINET

• THIS sYSTEM CAN B£ EXFIt.NOEO AT TIME OF PI..IACHASf: OR CAN BE AN AFTER-PVACl-IASE ADO ON THE ADO (lNS ARE-HIGHER POWER, 110/220 VN:; POWER
SUPPlY. IDENTIFIER. NJlO FIl.TCH. OR COI.lPUTER CONTROU£RS IN ,'Dome".. m THESE M10 eNS AN AlXllT1ClNAl RECEIVER AN;) TAANSMlTTER CAN BE

MOUNTED INTERNAlLY FOR USE AS CONTROl. LINKS. REI.lOTE BASE OR 0lI0I<l. SANO OPERATION, ETC.

• AN EXTENSION PANEL IS AVAILABLE FOR l.OCAL MONITORING OF THE REPEATER AND CONTAINS All NECESSARY METERING. STATUS LIGHTS AND INDlCAlOfIS Al l
ADO ONS ARE AVAiLABLE FROM THE COMPANY AND AAE COMPLETE INCWOING INSTRUCTIONS. THE Hi Pro -e- 1$ AVAILABLE IN NOVEMBER

MAGGIORE ELECTRONIC LAB.
590 Snyder Ave.. West Chester, PA 19382 Phone (215) 436·6051 Tele x 4 99 0741 MELCO ",.1

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Photo C. No w yo u do n 't.
The painted frim blends in
with the rest of the room.

Photo B. Now you see it . , ,
The Hidden Hypo is mount
ed on the back of this piece
o f unpainted trim.

in ner conductor to the other
l ay the 58-inch leg on the leg . Apply power to the an

cove molding and fa sten the tenna and slide the coax up
upper portion on ly. The sec- and down the uninsulated
tion st ri pped of insulation section of the antenna. At
and the 19-inch leg must re- some poin t, the sw r meter
main free. w ill dip. Solder the coax to

I used an Arrow T-50 sta- the antenna at that point.
pie gun and 9J16-inch staples If you don't have a VHF
to fasten the antenna. If you swr meter avai lable, you ca n
don't have access to a sim i- so l d er the co ax 5 inches
lar gun, you may choose to above the fo ld . That will be
fa sten the antenna using close, but I recommend the
electrica l wi re brad s. meter method

Fini sh f asten ing the an -
Before com p le t ing t he ten na to the cove molding,

fasten ing process, carefully being careful to preserve the
align the 19-inch leg so that alignment o f the an tenna
it's paralle l to the longer leg elements. Use the 9/1b-inch
and spaced no more than staples to fasten the coax to
1/2 inch f rom it. If you get the cove molding, al so .
things too wide, the antenna Next, trim the molding so
will interfere when mount- tha t it is a n inch o r tw o
ing the trim in the corner. It sho rter than the length of
is most important to keep the corner that it w ill fi t in.
the spacing uniform. Don't Use this gap at the bot tom to
let the elements assume a draw the feed line out from
vee sha pe o r bell y apart. behind the mold ing.
Nonuniform sp aci ng will At fir st , t his m ight no t
cause wild fluctua t io ns of seem aesthet ically accept-
the sw r meter when match- able, but the situat ion isn't
ing the coax to the antenna. bad . In most cases there's

Next, expose the bra id someth ing there to hide the
and inner conductor of the opening. Co rners naturally
coax. W rap but don 't so lder att rac t chairs. tables, and
the braid to one leg and the la m ps wh ich tend to ob-
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Co nst ruct ion

T he pr incipal m ateri al
used to cons t ruc t the a n
tenna is a seven-foot piece
of 14-gauge in sulated wi re. I
obtained mine by cutt ing it
out o f a piece of Rorn ex
elec trical cable.

Pul l the wire ta ut so tha t
it's st raight and then cut it to
77 inches . M eas u re u p 19
inc hes and fo ld the wire
ba ck ove r o n it self . You
shou ld end u p w it h a U
shaped wire w ith one leg 19
in ches and the other 58
inches.

From the fold, m easure
up 3-1/2 inches on eac h leg
St rip the insulation off each
le g from thi s p o int to 7
inches above the fold . The
a ntenna con figu rat ion is
now complete and ready to
be mounted onto the back
side of the cove molding.

Fig. 3. Profile view o f an al
ternative method used to
mount the Hidden Hypo on
a flat wall.

corne r of a room. Except for
the coax leading to it, there
would be no way of telling
that an antenna was there.

For tho se not fa m i l ia r
with the construction indus
try, cove mo lding is mo st
commonly used to trim a
room where 12 " x 12" ceil
ing tile has been in stalled.
The t rim (for our purposes)
ha s three im po rta nt fea
tures. First, it's nearly sym
metri ca l, allowing it to be
used as inside co rner trim.
Second , when in st alled ,
there's an open space be
hind it large enough to ac
commodate the a ntenna.
Thi rd, it's a commonly ava il
able materia l. The cove
molding, along with the rest
o f the material used to con
st ruct this antenna, is avail
able at most home-center
stores and lumber yards.

you' ll f ind this interest ing. If
you're among those blessed
with a good antenna, then
the Hidden Hypo makes an
e xce llen t se c o nd a ry a n
tenna . Put it in the family
roo m and moni tor two me
ters while you sit and watch
the game!

Design Considerations

King Solomon o nce said,
" There's nothing new under
the sun," and that's true for
the Hidden Hypo as we ll .
The basic co nfigura tio n is
the popul ar l-pole . How
ever, while the design is well
known, this antenna adds a
couple of new wrinkles to it .

The fi rst wrinkle is d rasti
cally reduced element spac
ing. Orthodo x I-pole des igns
ca ll for elements spa ced
three or more inches apart.
The Hidden Hypo reduces
this to one half inch.

At fi rst t hought, i t m ay
seem that bring ing the el e
ments th i s c lose together
might create some undesir
ab l e inter a ct i o n , but i t
doesn't. I experimented with
spa cings d own to almos t
zero with good results. O ne
half inch wa s chosen as a
compromise. It w as sm all
enough to do the job yet
w ide enough to make co n
struc tion easy.

The second wr inkl e i n
volves the method used to
mount the antenna. The thin
needle-like design (hence
the name, Hypo) allows it to
be hidden in places previ
ously not possib le.

Now, if this antenna were
mounted o n the back side of
a piece of cove mold ing, the
entire unit would f it in the

Fig. 2. Prof ile view o f a p iece
of cove molding mounted in
an inside corner. Note the
open space available be
hind the mo ld ing.



Brf'rlf D. H.Jrry
5150 Grand ~ \'(>.

White Bear Lake M N 55110

A Connoisseur's
Microwave Converter

Brent Harr y set out to build not the cheapest but the best
downconverterpossible. Serious microwave buffs will thank him.

Th is article describes
the des ign and con

struction of a new micro
wave co nve rte r for use
with either the 6-MHz MDS
or the amateur-television
all ocat ion , cente red at
2.153 and 2.314 C Hz re
spec tively. With the broad
tuning range of its loca l os
c illa to r, t h is c o nve rt e r
could be used e lsewhere,
a lthough the design was
optimized for 2_153 CHz_

Since there are so many
pre-built units, kits, find
plan s alread y ava ilable.

why another? This conve rt
er's performance is very re
spectable, and its design
offe rs other advantage s
such as high reliability and
s im ple c o nst ruc t io n fo r
those who prefer to build
the ir own; howeve r, J ob
ta in these results at the
cost of high-quality com
ponents. For example, both
the high-gain input amplif i
e r and high-stabil ity reflec
tio n oscillator use high-pe r
fo rmance H-P HXTR-2102
mi crowave tran sistors ,
$31 .00 each, wholesale .

Fortunately, t he other
components are much less
expensive.

I conceded the necessity
of expens ive microwave
trans istors on ly after build
ing many subsect io ns and
complete models with in
expensive ones . I a lso built
models with more expen
sive low-noise ga llium ar
senide MOSFET inp ut am
plifiers (which are nearl y
mandatory at the 22,000
mile geosynchronous sa te l
lite distance), but biasing is
more difficult and they d id

not provide a noticeable
improvement in reception
Quality at the rel atively
trivial distances invo lved
here, so I chose the lower
cost bipola r devices.

All microwave circuitry
wa s des igned with the
mode rn scatte ring-pa rame
te r approach , fa cilitated
with an H-P S-pa rameter
test set, 8566A spec trum
analyzer, microwave fre
q ue n c v c o u nte r , te st
ove ns, etc.

Some of the fea tures are:
easy construction and stan-

Phoro A. Th is is what the circuit board look.s lik.e after be
ing inserred. Photo B. The ground-plane side of the circu it board.
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I

Fig. 1. System block d iagram.

MHz. An ad jacent c ha nne l
could be used instead . O ne
could e xpect higher ga in in
a ctual u s e , d rivi ng a
7S-Qhm television input in
stead of a 5D-Ohm spec
trum an al yzer. Note that
- 70 d Bm re presents only
0 .0001 mic rowatts since
the o-<I Bm refe rence is 1
mW into 50 Ohms; with
38.o-<IB gai n, the output
would be 0 .631 m icro
watts . I c hose -70 d Bm
since it was sl ightly above
the spec t ru m a nalyzer's
th reshold.

At 2.216 C Hz. the off-to
on osc ill ator drift at room
tem perature is 0 .3 MH z, in
dicating a stabi li ty of bet
te r than 0 .014% , a nd drift
ove r the te mpe rature range
- 30 0 C to 600 C ( - 22° F
to 140 0 F) is under 1.3 MH z,
indi cati ng a sta bility of
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low cost, espec ially when I
see fo rmed plas t ic. Since
ga in is an effective eye
catcher, insert ion gain of
the converter itself tends
to be fo rsaken fo r system
gain of the converter/a n
tenna combination, espe
c ia lly when a reasona ble
s ize parabolic dis h ca n
provide ove r 3D-dB ga in
(measu red with respec t to
a dipole). Of course, there
is more to consider than
gain, as noted ahead in the
input am plifier section. Os
ci llator stabil ity is one o th
e r measure of perfo rma nce
which is rarely advertised.
and whic h I re fuse to com
promise.

With a - 7D-d Bm in put
at 2.153 C Hz, the conve rter
insertion gai n is 38.0 dB
with its output tuned to
c hanne l 3, centered at 63

wate r va po r. The photo
gra phe d uni ts were fin
ished with almond-col or
epoxy spray pa int. A light
a nodized fin ish would be
more d ura b le, although
ba re alu minum would be
fine .

Of cou rse, I don't claim
or iginal ity fo r seve ra l as
pects of this system, suc h
as the use of the sing le
down lead to supply de
powe r to the converter,
dual-gate MQS FE Ts in the
output amplifier, a pa ra
bolic dish antenna with a
can feedhorn , or a com
monly used hybrid junc
tion (o r " rat-race " ) mixer. I
c hose the circular fo rm of
thi s ring over the more
common squa re form be
cause the boundaries a re
more clearly def ined . My
earlier des igns used a dif
ferent ring with a differen
tial output, d riving a d iffer
entia l-input wide ba nd Ie
ampl ifier; I finall y acce pt
ed the present for m as su
pe nor.

What abo ut pe rfor 
man ce? l e t me fi rst say
that I a m wary of adver
tised high pe rfo rma nce at

da rdized pe rf ormance with
a d oubl e -si d e d e t ch ed
boa rd requirin g no ha nd
wiring, an input amplifier,
a high-stability loca l osc il
lato r, impeda nce matc hing
fo r all mic rowave c irc uit ry,
an on-board regul ato r so
that the va riab le tuning
vo ltage affects only the
local oscillator, and appro
pr iate microwave-input
connectors. All c ritic a l mi
c rowave tunmg is predeter
mined by e tc hed micro
st ri p transmission-line seg
ments.

The circuit board stands
on %-inc h space rs in a die
cast-alum inum case with
a tight flange lid, the case
is easily sea led with sili
cone rubber at the lid and
the bases of the space rs if
the correct rubber-gasket
ed connectors a re used.

I taped a just-baked des
icca nt capsule (humidity
absorbent) inside the cover
immediate ly before sea l
ing the case to prevent wa
ter o r ice fo rmation at cold
tempe ra tu res. I used the in
dicating type whic h chang
es from blue to pink w hen
it has absorbed its limit of
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al directions because of re
flections, but I had to aim
at either the telephone
lines or a large tree down
the street in order to re
ceive a good picture (one
with easily-readab le fine
print). At this poor signa l
locat ion , J could recei ve a
fair picture even without
the dish, or sometimes (de
pending on atmospheric
conditions) a very poor one
from ins ide the house ,
th roug h the wall.

Aren ' t microwave sig
na ls stric t ly line-of-s ig ht
and seve rely attenuated by
obstacles? Yes, and that is
an indication of this con
ve rte r's sens itivity . I' ve
tested th is setup at othe r
locations: It produced an
excellen t pictu re at a good
line-of-sight location 21
miles from the transmitte r,
and a fa ir one at a partially
t ree-b locked locat ion 65
mi les from the transmitter.
Doubling a given parabol ic
d ish's d iameter wi ll qua
druple the received signal
power.

The block diagram and
schematic diagram of the
system are shown in Figs . 1
and 2, re spectively. Photos
A and B are views of both
sides of the completed cir
cuit board to a id in pa rts
place men t. Figs. 3 and 4
a re illust rations o f the
front and rea r sides of the
etched boa rd.

I did the artwork on a
4 x sca le for the sake of
precis ion. For those who
prefer to etch the ir own, let
me stress that as we ll as ac
curate alignment, the cor
rect circuit board mate ria l
and thickness are essential
since both affect the van
ous microstrip t ransmis
sion-line impedances. The
mate rial is NEMA type
FR-4 flame-resistant glass
epoxy, with a re lative per
mittivity (d ie lectric con
sta nt) of 4.5 at 1 MHz. The
req uired th ickness is 0.031
inches . The board should
be electroless-plated with
go ld or silver after etching,
since ba re co pper deterio
rates.
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Beac h, Califo rnia . This was
a flat, indirect-signal loca
tion 32 miles from the
transmitter in the LA area. I
would have needed a tow
er for line-of-sight recep
tion, so I used a 24-inc h
parabol ic dish mounted on
a camera tr ipod at ground
level on the lawn. J could
receive a fair (snowy but
watcheblel image in sever-

• I

drifts and lower gains while
expe rimenting with other
chip capacitors . The most
important chip capacitors
are at the base of the loca l
osci llator and at the mixer,
so at least those should be
hi gh quali ty , Expect to pay
$5.00 to $10.00 apiece for
appropriate capacitors.

I deve loped this project
while living in Redondo

Fig. 3. Circuit board, component side.
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better than 0 ,06% ! I chose
this temperature range
since it should include any
temperature seen in actu
al use ,

Note: To ach ieve my
measu red gam and stabil i
ty, it is essent ial to use
hig h-quality (expe ns ive)
NPQ chip capacitors which
are qua lified at 2 C Hz. I've
mea sured m uch higher



As we ll a s supporting the
circu it board, the alumi
num spacers in each corne r
a lso e lectrically connect
the ground plane to the
a luminum case. Theref ore,
the space rs are mounted to
the case with sc rews and
no protective spray o r oth
e r in su lato r s hou ld be
used; do not glue-mount
the space rs.

To locate the holes, I
taped two-sided adhes ive
tape in the bottom of the
case, placed the ci rcuit
bo ard wit h sc rewed-o n
spacers into the case so
that the spacers stuck to
the ta pe, then un screwed
the sc re ws from the spac
e rs . When the ci rcuit board
wa s lifted out, the space rs
were stil l stuc k to the tape
in the ir ne cessa ry posi
t ions. I had only to outli ne
eac h space r with a penci l
befo re removin g it. If the
box has been tota lly a nod-

ized, be sure to sa nd the
areas where the spacers
and connectors make con
tact wit h the case .

Since the d imensions of
th e a lum inu m case a re
large with respect to the in
put wavel ength but very
sma ll with respect to the
output wavelength , the
output BNC connector ca n
use the case fo r its ground
connect ion, a lthough the
input SMA connector can
no t. That is why there is a
ground pad fo r the input
m icrow a ve con nec tion .
Sho r t pieces of ba re
26-AWC wire are used to .
connec t eac h corne r of
both square ground pads to
the ground plane , as well
as the ground side o f the
18-pF mixer-diode c hip ca
pacitor, a nd the ends of the
fo ur thin quarter-wave bias
stubs. The two mixer stubs
a re terminated with a dc
ground, but the two inpu t

amplifier stubs a re termi
nated with a c hip ca pacitor
to ground.

As shown in Photo B, the
only components on the
ground-pla ne side of the
c ircuit boa rd are: chip ca
pacitors to ground at the
base of the local oscilla
tor and gate 2 of both
MOSFETs; the voltage reg
ulator, in sulated from the
ground plan e with a mica
washer and nylon sc rew; a
short p ie ce o f 50-Ohm
sem i- rigid coa xial tub ing
used to connect the output
of the mixer resonator to
gate 1 of the firs t MOSF ET;
a nd a nonc ritica l 2-tu rn mi
c rowave c hoke, wrapped
on a S/32-i nch drill bit at
the input of the second
MOSFET to preven t it from
becoming a microwave os
cillator.

The two emitter leads of
the loca l osci llato r tran sis
tor are trimmed dow n to

about 2 mm long befo re
the base lead is gently bent
to go through the boa rd at
a right angle. The two pads
fo r the oscillator's e mitter
and base resistors a re in
te ntiona lly undrill ed so
tha t the ground pla ne is
continuous in the vicin ity
of the osci lla tor's base
lead , whi ch is grou nded
with a c hip ca pac ito r on
the ground-plan e side. The
inpu t ampl ifier' s two emit
ter leads a re similarly bent
to go th roug h the boa rd.
but are soldered d irec tly to
the ground plane.

Anot he r noncritica l 2~

tu rn m icro wa ve c ho ke,
wra pped on a S/32-inc h
drill bit , is formed as an in
tegral pa rt of the osci ll a
to r's collector resistor. Be
ca re ful to co rrect ly ide nti
fy the col lector terminal of
each microwave transistor
(cut at an angle). The sepa
ra te re g ul a t or g ro und

•I
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Fig. s Parts placement, component side. Hole sizes:#69 drift bit except as otherwise noted: regulator (3 holes): #62; L1, Ll, U
(9 holes): #51; regularor and spacers (5 holes): #17; emitter leads of Q3 (2 hofes): #65- /ocate centers with #80; base of Q-l, 8
ground-pad corners, ground side of C2, and 4 ends of thin bias feed stubs (14 holes): #73. C1~7.pF chip; (2 = 18-pF chip;
C4= O.Ol-uF ceramic; C7 = 14-pF mica; C8, C9=18-pF mica. * RB is adju.~ ted as explained in text. 11k is the inirial value to
start from. " 2-turn microwave rfc as explained in text.
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Fig. S. Circuit board, ground-plane side.

The mixer ha s two in
puts : the amplified input

be adjacent to eac h other
with a good shared case
grou nd . The supply pro
vides approx imatel y 26 V
+ 4 V to the converter, pro
duc ing ample tuning ran ge.
One possible modification
would be the addition of an
antenna switch.

signa l and the local-osc itla 
tor signa l. The hybrid junc
tion ring which couples
these two inputs to the m ix
er diodes ha s four fu nc
tions: (1 ) It isolates the sig
na ls from each othe r, (2) it
provides a 50-Ohm load for
eac h signa l. (3) it all ows
each signa l to d ivide equa l
ly in power between the
two output arms (eac h d i
ode receives two signals
with respect to ground; the
common connec tion of the
t wo di od e s lo o ks l ike
ground at microwave fre
quencies), and (4) it pro
vides the proper posit ional
pha se relat ion sh ip s f or
these m icrowave input sig 
na ls so that the mixer diode
ou t pu ts re in forc e e ach
othe r.

A Smith Cha rt rotat ion
and stub tuner transfo rms
each d iode 's impedance to
50 O hms so that th e ring
wil l ope rate properly and
maximum power transfer
will occur. This is wh y the
m ixer diodes a re not con
nected di rec tly to the out
put a rms of the ring, as
could be done if the diodes
themsel ves were 50 O hms.
Unm at ched des igns do
thi s, hoping to ach ieve 50
Ohms by driving 1 mA or
more of no ise-produ c ing
dc bia s through the d iodes.
The correc t met hod is to
measure diode impedance
at a particula r absorbed
(not incident) power, con
s t ruc t an app rop riate
match ing ne twork to trans
form that impedance to 50
Ohms, then ad just the lo
ca l osc il la to r to provide
the re q u ire d absorbe d
power.

O ne ve ry conv e nie n t
me thod of monitoring ab
sorbed powe r is to measu re
the " se lf-bias," which is the
avera ge rect ified current
driven by the loca l osci lla 
tor . To maximize mixer
co nve rs io n efficien cy , I
chose 3-mA se lf-bias. My
earlie r model s did use a
sma ll amo unt of de bias,
but this d id not improve
c o n v e r s io n effici ency
whatsoever (which is not
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Mixer

and the conve rte r is ready
for tune-up.

Power Supply

The power-supp ly ci rcuit
of Fig. 2 is simple and non
c ritical. so I haven 't illu s
trated t he phys ica l co n
struc tion. Mine is built in
a n inexpen sive cab inet
with rubber feet, using ter
minal -strip hand wirin g.
The two connectors should

plane and solid tantalum
capac ito rs are ne ce ssa ry
because of the no ise-gener
at in g regula t or. O the r
ty pes will not prov id e
proper bypassing. The two
ground planes a re connect
ed with a molded choke.
Once the ci rcuit board has
been c o m p le te d a n d
sc rewed down on the spac
e rs, the input and o utput
connec tors a re sol de red,



t rue of a ll mixers). This mix
e r uses H-P 5082·2817
Schottky diodes, intended
for low-noise, high-sensitiv
ity mixing at 2 GHz . Using
other mixe r diodes would
of course ruin the match
ing. If des ired, the se lf-bias
can be measured by cut
ting one of the bias stubs
near its de ground end, in
se rting a chip capac itor,
and connecti ng a milliam
meter across it (yes. cur
ren t is made to flow from
de ground through two di
odes, back to dc ground).
The chip capacitor must be
replaced with a short when
fini shed to complete the de
return path . The d iodes
must be connected in se
ries (eithe r d irec tion) for a
dc path to exist .

local Oscilla tor

The tunin g range of th is
oscillator is approximate ly
1.8 to 2.4 CHz with the
power supply set at mid-
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range. Because of the un
usua lly la rge emitter resi s
to r and e mitter-resi sto r
voltage (large de negative
feedback ), the de operat
ing point of th is transistor
is held very constant over
wide variation of the tem
perature-sensitive de be ta
and Vbe' This and the mode
of osci llat ion produces the
high stability a lready men
tioned.

As stated earlie r, th is is a
re flec tion oscill ato r. The
frequency of oscilla tion is
not determined by a feed
back network; the re is no
feedba ck . The ba se is
grounded with a chip ca
pacitor and the collector
serves as both the input
and out put: l ooking into
the collec tor, th ere is a
range of frequencies ove r
which the reflection coeff i
c ient is greate r than one,
ind ica ting nega tive resis
tance. When a ttac hed to a
resonant ci rcu it with the

IlEGuc..1l GIlOUItD PLANE

VOLTAGE REGUL ATOR lLM311T I
GROUND PL ANE SIDE DETAI L

correct re flect io n coeffi
cient (in th is case, a series
tu ned microstrip segment),
the transisto r osci llates .
The oscillator is capable of
a muc h higher powe r out
put, but its bias network
shou ld not be mod ified
since its powe r o utput af
fects the mixe r-d iode im
ped a nce fo r wh ich th e
matching ne twork was de
signed.

Input Amplifier

High output amplifica
t ion will do nothing to bet
ter a system with a poor
noise figu re; however, high
input ampl ification can cut
a system no ise figure in
ha lf while doubling system
ga in. System gain is the
sum of stage gains in d B,
but a syste m noise figure is
mo re invo lved:
Fsystem = F, + (F2 - 1l/G,
+ (F, - 1J/G, G, + (F, 
lVG,G,G, +
where F and G a re stage

BASE Of Q4 (LOCAL OSCI LLATOR)
GROUND PLANE SIDE DETAIL

Q]
CI CH IP CAP)

$EPA.IIAT[ YQl.UH IIEGULATOIl
GIIOu.. D PL. N£

no ise figure s and ga ins
(powe r ratios, not d B).

An input amplifier is
beneficial in terms of noise
figu res as well as in terms
of sensitivity, gain, and os
c illator-an tenna isol a tion.
The re a re many different
c rite ria to choose among in
m ic rowave-am pli f ier de
sign. This one uses na rrow
band matching to ac hieve
maximu m power transfer
into the 50-Ohm load wh ile
providing a So-Ohm-input
impedance. One alte rna
tive approach , designing
the input amplifier for min
imum noise figure instead,
would have reduced the
gain, possib ly increased the
system noise figure, and
requi red prec ise antenna
matching.

The inp ut a m p lif ie r's
S-pa ramete rs whic h were
used to design its matc hing
s t ubs are se ns it ive t o
cha nges in the de bias. In

(

, .TUIl.. MICIIDWAVE Rf C
ISfET HT)

"-

·lIG.... EIIT
TAIIGU

•

Fig. 6. Parts pla cement, ground-plane side.
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w-wart. 5% carbon composition
resistors (fi lm should work)

'Typical potent iometer: Bourns, part 113262W, hermet ically
sealed microminiature potentiometer, tz-turo. 5Ok. This is a
high-qualily trimmer evenbre ooly Irom industrial suppliers.
The unit cost is $9.22, but a simi lar inexpensive pot can be
substituted. Substitutes should also be hermetically sealed.
however.

2 51 .Qhm
2 120-0hm
1 16O-Ohm
1 18O-Otlm
1 200.Qhm
2 360-0hm
3 tk-onm
1 t.ek-onm
2 2.7k.Qhm
2 3k.Qhm
2 101l..Qhm
1 5.1k.Qtlm
4 1N4002 or simi lar rectif ier diodes or molded bridge
1 25-V power transformer: Radio Shack 273-1512 or similar

(t he converter draws 57 rnA: a light-duty transformer
could be used instead)

1 Power-supply cabinet: Radio Shack 270·252 or similar
1 7" x 5" x 2" otecast-arumrnom case with flange lid: Bud

CU·247

Parts Ust

14 O.Ol -iJF miniature ceramic caps: Coming CACQ3X7R103K
or similar

7 4.7-iJF, 35-V aluminum electrolyti c cap
1 1D-uF, 35-V aluminum electrolytic cap
1 2200-uF, rov aluminum electrolytic cap: Diql-Key~A

or similar
1 1k linear potentiometer

2 Microwave transistors: Hewlett-Packard HXTR·21 02
2 Schottky mixer diodes: Hewlett-Packard 5082-2817
2 Dual-gate MOSFETs: Sylvania ECG454 or similar
2 LM31 n vol tage regulators
3 .28- to .42-uH slug-tuned inductors (0::: 70 @ .35 uH & 63

MHZ): Gowanda Electronics TC-330 or similar
3 22·uH molded chokes: Gowanda Electronics 8/222 or

similar
2 Bold-plated female SMA connectors with rubber gasket.

for 0.085" semi-rigid tubing: Amphenol 901·9210.2
2 Gold·plated male SMA connectors for RG-316IU coax

cable: Omnl-Spectra OSM 601-3
1 Female BNC bulkhead connector with rubber gasket:

Ampheno131-102 or similar
1 Female BNC bulkhead connector: Amphenol 31·221 or

similar
2 Male BNC connectors for RG·59IU coax cable: Radio

Shack 276-104 or similar
2 F-59 connectors for RG-59fU coax cable: Radio Shack

276-2 11 or similar
1 F-61 connector: Radio Shack 276-212 or similar
6" O.085"-diameter, 5().{)hm semi-rigid coaxial tubing (cap

per-jacket tubing)
3' RG-316IU 5().{)hm coax cable

RG-59IU 75-0hm coax cable for downlead and ccorec
non to TV (under 3-dB loss per 100 teet at 63 MHz)

8 47·pF (or larger) NPO ceramic or porcelain chip caps (not
crit ical; 18 pF will work) such as Union Carbide

1 16-pF NPO ceramic or porcelain chip cap such as Union
carbide

1 18·pF mica cap: corr en-oubmer C0 1D-COl80J03 or
similar

1 24-pF mica cap: Cornell·Oubilier C01D-ED24OJ03 or
similar

1 l.5-t0-6.D-pF microminiature ceramic trimmer such as
Erie' (range not critical ; e.g., 2.0 to 10 pF would work)

de s i red ov erall ba n d 
p ass respon se. Although
MOSFETs ha ve advantages
over bipo lar t ra ns is to rs,
one precau t ion w h ich must
be observed has to do with
suscept ib i li ty to stat ic dis
charge. It wo uld be a good
idea to co nnect the M O S
FETs last, w orking above a
grounded benchtop Once
so ldered in . the danger is
ove r,

June-Up

A fter the co nverte r has
been built but before con
nec t ing an y of the fou r
tran sistors, the first step is
to measure the outpu t of
t h e on -board reg ulator
with an input of about 25
V; if it doesn't supp ly an ac
curate 20 V, adjust one or
both o f its resistors Unt i l It
does:

is ad jus t ed t o provided
V ce = 1 5.0 V . I( i s t h en
ca lcu lated from the bias
network voltages and resis
tan ces.

It p robably wo n' t be pos
sib le t o si m u ltaneously
achieve the required cur
rent and vo l tage e xac tly
without vary ing Rill as w ell
as RB, so a t rad eoff is nec
essary; e.g ., 15.2 V and 25 .2
mA wou ld be a better
choice than 15.0 V and 25.6
mA. The input and outpu t
o f the input ampl if ier are
shunted to ground through
quarter-wa v e bias stu b s
with a chip and tanta lum
capa citor . Th is act s as
a shun t bandpass filte r,
shor t ing al l l o w e r f re 
q uencres.

O utput Amplifier

Th is is a b asi c two
stage am plif ier w ith three
resonators to provide the Vec = 1 .25[1 + (R1IR1)J.
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after th e b ias netw ork is
com p le te be cau se t h e
open-base breakdown volt
age, Vceo. is 20 V; the tran
sist o r may be destroyed
o therwise. With the ba se
connected, BVces= 30 V,
min im um, so there is no
danger if the network is
com p lete.

Ac cu rately measure a l l
the inpu t amplifier' s bi as
resistors befo re they are
soldered in so that lc can
be ca lcu lated f rom thei r
operating vol tage d rops.
Adjust ba se potent iometer
RB to approx imately 10k
after connec t ing its w iper
to either end, and then
so lder it s two ends into the
board . Note that the photo
graphed board used a f ixed
resistor for RB; findin g an
accurate fixed va lue is a te
dious process. During tune
up. power is app lied (v ia
the BN( connector) and RB

effect. changing the bi as
changes th e tun ing, That's
one reaso n w hy an on
board regu lator is neces
sa ry . Unfortunately, a n
em itter resi stor can't co r
rectly be used with the in
put amplif ie r as was done
with the local osci llator, so
a diffe ren t negative-f eed 
ba ck network which re
qu ires an in itial ad justmen t
wa s necessary .

Opt imum performance
won 't be achieved it the
b ias cond it ions differ very
much from the requ ired
VCE' = 15 V and Ic = 25 rnA .
To compensa te for d iffer
ences in dc be ta between
sim i lar devi ces. the input
am pli f ie r's ba se resisto r.
RB. shou ld be chosen t o
provide this b ias po int ac
cu rate ly . Note: For both
the input amplifier and lo
cal oscillator, be very ca re
fu l to apply VC( = 20 Vonly
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HeavyDuly switch for true
1 Kw POWER - 2 Kw P.E.P.

lower power level. Thi s
se e ms to be a manufactu r
er's iso lated lot p roblem,
but I can 't be certain since
I no lo nger have ac cess to
the arra y of sophisticated
equipment used during de
velopment This problem
may be augmented by the
tanta lum c a pac itor o n the
base of the input ampl if ier
trans istor, since th is hol ds
the transistor off for a p
p roximately 10 milli sec
onds; w ith no current being
drawn, 20 V appears at the
co lle cto r for this t ime . Al
though it doesn 't st rict ly
app ly , t hi s happe ns t o
e q ua l the absolute maxi
mum rating for V ( PO' As a
precaution, o ne may want
to remo ve this tantalum
c a pacito r and run the on
boa rd re gula tor at 19.1 V
instead of 20,0 V by chang
ing Rl from a 200-0hm to a
21Q-Ohm, 1 % -tolerance re
sis to r. If no other c ha nges
are made , the input ampli
f ier will then be slight ly de
tu ned by o perating so me
where ne ar 15 V a nd 20
mA, depend ing on the ad
jus tme nt o f RB. One c a n a l
ways totally eliminate the
input amplifier transistor
by removing a ll the bias
and tuning stubs from the
input line wit h a ra zor
blade and using a copper
fo il short in place of the
transistor; th is would mean
the loss of abo ut 14 dB of
gain and so me se ns it ivity .

For a be tte r unde rstand
ing of this pro ject' s des ign,
o r fo r practical application
in another project, co pies
of my design notes are
avai lable. They include ex
planatio ns, te st data, and
a ll calc ula t ions, incl ud ing
Smith Charts , waveguide
and m icrostrip c a lc u la 
tion s, and a table of micro
st rip transmission line im
pedances . I will send
copies of the se notes f irst
c lass post age -pa id fo r
$4 ,00. Many pa rts a re avail 
able on ly from ind ust ria l
suppliers and so are dif fi
c u lt to obtain . I intend to
supply a se t of parts; write
to me for deta ils. •

Summary

When I co m ple te d the
project, I was e nti re ly sa t is
f ied with this converter and
fe lt I could re comme nd it
to ot hers w ithout re serva
tio n. Unfo rtu nately, I have
since experien ced one
problem with the most re
cent set of ten HXTR-2102
t ran sistors I purchased :
Some input amplifier tran
sistors have failed, even
though they were o perated
at the manufacture r's rec
ommended b ias point.
There have been no loc al
o scillato r failure s , but
these a re operated at a

" guide wavelength," which
depends o n the rad ius of
th e ci rcula r waveguide
used. I prefe r to use other
tha n coffee ca ns be ca use
of the ir ribs. I c hose a can
wh ich was used to ship sili
con wafers because the
sides a nd end a re ve ry
straight a nd smooth, more
like a comme rcia l wave
guide se ction. This me a ns
cl ean e r interna l refle c t io ns
with no scattering.

. For a feed horn with a
2.Q-inch rad ius o perating at
2.1 53 C Hz, the d ipo le is
place d 5.8 em from the
c losed e nd of the can (pa r
a lle l to it). The dipole
shou ld be oriented ve r
tically since that is the
norma l t ra nsmissio n pola r
iza t ion . There may be a n
ad jacent c ha nne l with ho ri
zo nta l po lar iza ti on . The
q u arter-w a ve d ip o le is
made by so lde ring a piece
of semi-rigid coaxia l tubing
to a n a p prop ria te SMA
con nector, removi ng the
shield a ll th e w ay to the
connector, and the n trim
ming the cen te r conductor
to 3.3 e m long. I use thin ail
ver/teflon RC-316/U ca ble
with a n SMA connector on
each e nd to connect the
antenna to the conve rter.
The input im peda nce was
designed to be 50 Ohms; it
should be possible to use
othe r a ntenna sys te m s,
cable co nfig ura t io ns, o r
p reamplific at ion stages if
desired .

2 Pole, 2 Posit iOn. bYPasses.
1in9cn. rerectorete« antenna
tuners. etc.

. CS-2·2 - Uif c onreclo<s ! $34.25*

Single Pole, 5 PositiOn.all unused
positiOns grounded

- csec . lK cornactco I $32.00·
.. (::S.()G. 1lNC - ElNCCOl• oBC 100SI $46.50'

• Shipping and handling tor any
item odd 52 eoch

Single Pole, 3 Posmon.
Desk or wall mount
All unused ccsncos croonoeo

ecs-sc UHf CQIV>OCIOIl I $27.25
_ CS-3G-BNC - BNC (:CIfVlO<;Tas I $36.50*

All OJR PROCX.K::TS MADE IN USA

~ BARKER a WILLIAMSON
~ Quality Comrrour'licotO"l Products Since 1Q32

At 'lOS DiStnbtJtors wnte or coli
10 Conal Street. Bnstol PA 1QOO7

(2 15) 788·55&1 _"

Butterworth bandpass re
sponse would require dif 
ferent co m po ne nt va lues,
and al ignment equipment
would be man datory, Fo r
a n input at 2 .153 C Hz a nd
the o utput tuned to c han
nel 3, centered at 63 MHz,
the oscillator is tuned to
2.216 CHz . The voltage
t u n ing ran g e is bro a d
e noug h to tun e both the
correct a nd ima ge oscil la
tor freq ue ncie s.

My antenna consists of a
feedhorn placed at the to
cus of a parabolic dish . In a
st ro ng signa l loca tio n, a
dish isn' t nece ssar y; the
feedhom itse lf ca n be used
as the an ten na since the
di sh only increases th e

The loca l-osc ill a tor sig- area over whi ch the signal
nal can be monitored at is collected . The feedhorn
the co nve rte r output with p rod uce s a mi c ro w a ve
eithe r a spectru m ana lyzer sta nd ing wave w ith in itsel f
or mic rowave frequency so that the signa l can be
counter if either is ava il- picked off with a q ua rter
able . If not, the transmitted wave dipole . For a given
signal should be usable for frequen cy, the dipole's op
tune-up since the resona- timum position in the fee d
tors don 't peak sha rp ly. ho rn d e p e n d s on the
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Coaxial R. F.
antenna switches

Next, after the board is
completed (w ith RB preset)
and mounted in the case
with the connectors sol
dered, tune-up cons ists of
adjusting RB as al ready ex
plained. ad just ing the lo
c a l-osc illa to r frequ ency
with its trimmer capacitor
(with the power supply se t
at m idrange), and then
peaking the three slug
tuned output-am plifier in
ductors, which prov ides a
6-MHz o ve ra ll bandpass re
sponse . In actua l use, with
the output re sonator load
ed by a 75-0hm television
input instead of a 50-O hm
spectrum ana lyzer, the re
sponse would be broader.
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If you are ACTIVE in FSTV

SSTV. FAX. OSCAR,

RTTY, EME. LASERS

or COMPUTERS. you need

"THE SPEC-COM JOURNAL'·"

COAXIAL
DYNAMICS,
INC.

THE SPEC-COM JOURNAL
P.O. BOX H,

LOWDEN, IOWA 52255
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HOTLINE is good for all 50 U.S. States including Hawaii & Alaska and ALL of
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Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK with Coaxial Dynamics " NEW " Model 83000A, designed
to measure both FWO / RFL power in CW
and FM systems simply and quickly.
Then with a "FLICK" of a switch ,
measure " PEAK POWER" in most
AM, SSB or pulse sys tems. Our
standard featu res a complete selec
tion of plug-in-e lements plus our two
year warranty makes the Model
83000A an investment worth looking
at. So go ahead, take a " PEAK" ,
you' ll like "WATT" you see!

Contact us for your nearest autho
rized Coaxial Dynamics representa
tive or distributor in our world-wide
sales network.
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October 1984
Fall antenna issue-9 skyhooks!

November 1984
Color Co mputer SSTV, T Vl cure

December 1984
Touchtone data display, transistor

tut or, line conditioner
January 1985

ICOM mods, extra VIC-20 memory,
shoestring RTTY

February 1985
OSCAR uplink am p, HF helicals , 6

meter C B
M arch 1985

Volunteer exams, talking repeat er
controller

April 1985
Dayton Hamvemion special! Ishmod 's

Journal , the amazing Har-Tenna

May 1985
Antennas! A baker's dozen

June 1985
Special issue- RTTY, 9NIMM profile

July 1985
Dayton in pictures, world's largest

array, add-on digital display

Au~st
13~ a ftnAr~ s· azor-blade
~ l updates

September 1985
1985's Hottest Antennas-Nine

skywires!

October 1985
25th Anniversary Specia l! Inspecting
floppy disks , WW II spy radio, 1296

MHZ downconverter
November 1985

Holiday Shopping Guide, short 160m
antenna, Hg-to-Oscar transceiver ,

simple signal generator

In each back issue, you'H alsn find our
regular fea tures as well as reviews and
new product announcements.

Each back issu e costs $3. 50 plus
$1.00 shippinR and handling. On orders
of 10 or more back Issues, there is a flat
51.50 shipping and handling fee. Send
your check or mllncy order 10 13, Altn :
Back Issue Orders, 80 Pine SI., Peter
borough , NH 03458.
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Jell Schwartz KA1QOU
118 North Sumner Avenue
M dfKdre City NI06401

Get With the Program and
Speed Up Your Code

Here's an opportunity to increase
your code speed w ithout Q RM, Q RN, or QSB!

•

A s the son of two licensed rors. Back to the drawing
amateu r-rad io opera- board once again . The new

tors, it was natural that I program would send the
wou ld f ind hamming an in- code and then prompt for
teresting hobby. The theory the letters. numbers. or svm
was no problem for me as I bois when it was f inished
have always been interested sending whatever number of
in electronic s, but the code cha racters the user desired. I
did not come quite so easily. also added into the program
r practiced and practiced, a method of scoring the user
and f inally passed my Nov- for the number of correct
ice examination. and incorrect characters

Soon after receiving my co p ied. The next problem
Novice license, I realized that I fa ced was: If I mi ssed
that upgrading was a must. a number of cha racterswhi le
The code requirement of thir- I was practicing. I could not
teen words a minute seemed be su re which character was
insurmountable. Because I next in line when I was
am a high-school student. checking what I had copied
my time is somewhat Iim- I overcame this by having
ited and time devoted to the program show the user
code practice became less all of the characters on
and less. Finally I decided to screen in the order sent.
wait for the summer, when I When th is program was
could devote as much time completed I still wasn't sat
as I wanted toward getting isfied. It was partly because
my General ticket. I enjoyed working on it and I

The summer came. but I was sorry the effort was
soon reali zed that I was not over; so I rewrote the pro
making any progress tryi ng gram with severa l enhance
to increase my code speed ments. Firs t I made it menu
by operati ng in the Novice driven . The user can selec t
bands, and as an Apple com- the mode of practice he
peter enthusiast. I dec ided wants to take, the speed,
to put my computer to work and the tone, all from a se
with a program to send ran- nes of menus.
dom code. Other enhancements in-

After I completed this eluded a drill that shows on
program, I mod if ied it to the sc reen the character
show me what it sent and to sent less than a second after
check my copy for any er- the code sound is sent. This
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gives the user enough time
to recognize the character
in his m ind, but not enough
time to th ink about it or
break down the character in
his m ind.

The new version of the
program was just about
complete when I decided
there was one more modif i
cation it needed . I made the
program keep the speed that
the character is sent at 1S
wpm and var ied only the
t ime between charac te rs .
The menu allows you to se
lect the code speed you
wish to copy, but on ly the
space between characters
changes, not the speed of
the code itself . This results
in a program that makes it
easier for you to inc rease
your speed because you are
already used to the pattern
of faster COOt' . This method
also makes taking the code
apart in your mind almost
impossible; you learn to rec
ognize the characters only
by their sound

Th is program is written
completely 10 App lesoft
Basic and will work on the
Apple II + or lie. It uses two
machine-language subrou
t ines that are POKEd into
memory when the program
is run. These routines are at
locat ion $300 and perform
two needed functions that

can be used in you r own pro
grams.

The f irst of these routines
generates the tones. If you
run this program and then
exit it, the rout ines will be in
rnemorv. You can BSAVE
them for your own use. To
use the tone routine, POKE
the pitch into location $0
and the duration of the note
into location $1; then CAll
768 will play the desi red
note.

The second of these rou
tines is used to scramble the
random-number generator .
This is done by scanning the
keyboard and choosing a
random number. If a key is
pressed, then it continues,
and if not it does it again
and again. This means that
while waiting for a keypress,
the program is scrambling
the random numbers that
w ill be used. Thi s is needed
because when the disk is
fi rst BOOTed. the random
number generator is given a
seed number. The rout ine
just steps through these to
make them " more random."

To begin, run the pro
gram. A menu will appear
on the screen and ask for
your choice. The choices
displayed are. first, practice
drill , which is a drill that is
scored and will prompt for
the number of characters



you desire to receive. The
second option is the visua l
drill, This drill shows the
cha racte r sent on the screen
just after it was sent. The
third option on the menu is
to change the tone, Enter a
number from one to 255.
The fourth option is the
speed control and gives a
sub-menu with you r choice
of speeds. The last option on
the menu is to exit the
program to Basic. Any key
pressed othe r than those in
dicated will be ignored.
When you use the first drill,
t he sp e e d rem a ins un 
changed. This is not the case
with the second drill . The
second drill. when exited,
will reset the speed back to
15 wpm. When the program

is run, a ll speeds a re set to
15 wpm until changed.

This program, as well as
your Apple itself, can be
greatly enhanced by adding
a simple and inexpensive
modifica tion, The Apple is a
remarkable piece of ha rd
wa re, but the re is a flaw. The
audio of the App le is not up
to par Part of this is due to
t he s mal l s ize of t he
speake r. Wi th the following
simple modif ication , you
can give your App le a vel)'
loud voice.

An audio output trans
former is required, such as
Radio Shac k part number
273-1380. The primal)' of the
transformer (blue and green
leads) IS connected via a
length of shie lded cable to

t he au xilary input of a ny
ampli f ie r. The se co nd a ry
(re d and white leads) is
connected to the speaker of
the Apple. The best way to
do this is to spl ice into the
wires of the speake r. The
speaker of the Apple IS

located face down on the
left side of the Apple near
the keyboard.

When this modifica tion is
made, the cente r tap of the
primary of the transformer
(black lead) should be cut
off; it is not needed The
audio of the Apple will work
normally but also will be fed
through your amplifier. I use
the ampl ifier in my color
monitor. This simple modifi
ca tion wil I make this code
program more useful and

will enhance any Apple ap
plication using sound.

This program has helped
me and I hope that it will
help you. too. The modifica
tion can be made with only
a sma ll investment in a
transformer and some cable.
This program wil l operate
without it, but by enhancing
the sound of the computer,
the program sounds better.
Due to the excessive length
of this program , I will supply
it on a DOS 3.3 disk upon re
ceipt of a check for $10.00
and a se lf-addressed mailing
label .

Here is your opportunity
to increase your code speed
with no QRM, QRN, or QSB,
and at your own conve
nience. Enjoy!.

Program lis ting,

10 RE STQRE
20 P _ 100 : POI(E O,P
)OSP-30
40 DI!'! A$(}9) , CS(l9) ,Q$(I000)
~O 0A1o\ 11J.48.1 92 , I ) &,2 06 .' , 196 , I ,240,6 , 202 , 206 ,2'&, 1&&,0.'&.0 ,) , %
!>O DATA 141. 1&. 192, ]2 , 11' . 239 , 11J , OO, 192 , 20 I , 128 . I U , H I> , 91>
10 OATA 01 .A ,looo , ' ,IOtO,C ,IOO ,D ,O . E ,OOIO , 1 . IIO ,C ,OOOO , H,OO. l ,OII I , J , 10

I , l, OI OO,L. I I ,!I. I O,R, lI l . 0,0 110,P . 1I 01 , Q. OIO,I.000.5,I,T , OOI , U, 0001 ,
V , 0 11 ,11. 1001 , I , l OI l , l ,1100 ,:

10 PATA 0111 1 ,1.001II .2 ,OOOtl ,l ,OOOOI , ' .OOOOO ,~ ,IOOOO , I> ,l IOOO ,1 ,I I IOO ,6

.unc,9,111 11 , 0 , 01 0 101, . , OOllOO , !
90 DATA II0011 , " , "
100 POI I - 1&8 TO 800: auJ) I: POlE I ,X: HEIT
110 FOIl I - 1 TO 39 : Ilf.o\lI CS(I) : RU.D 01.$ ( 1 ): !'IEIT
120 TEIT : 1IOi'lE : YrAi 11: pliNT TAB ( B); -pU5S AlIT XET TO STUT
\)0 CAU 181
140 GET 0\$

I so TElT : HOi'lE
1&0 C _ O: W _ 0

l& ~ HOI'IE
170 INVERSf.: FOR I _ 1 TO 39: PRI HT " - ;: NEXT : PRI HT :' HORi'lA L : PRI NT

HORSE CODE PRACTICE PROGRAM Vl .I " : .'OR I - 1 TO 39: FRUff "-"
;: NUT : PRINT " ":: INVERSE : FOR I - 1 TO 39: PRI NT" ";: "IF,XT

180 ~I\ItAL

190 PRI NT: PRINT: PIINT TAB( 11) ; - OPTlONS" : PI INT : pRI !'!T
200 PRIA~ "(I> . PRACT I CE DRI LL"
2 10 PR lli'I
220 PRI~'T " ( 2). VISUAL DRILL"
no pII NT
2~0 PRI li'I -<J> . SET TO!'IE"
2~ "'1 li'I
2l>O "'-1 li'I -oo , SET SPUD"
210 pliNT
280 PRINT "<s> , U IT TO BAS IC-
290 VIAl 22 : PRI !IT - ESTI:1 TIlE 'flI1'GER OF TOCII OIOI CE- ;: Q:T AS:A · VAl. (

"' $) : 11 A < I OR A > S TIlES IH
29S IIQHt;

300 IF'" - 5 TIlER HOKE: EN D
liD I I' A • 10 THEN 9 20
320 I f A ( 3 TIIEH 3,,0
))0 HOK[ : FRlilT : PRJ NT
340 PRINT "f.!'!TER nlf. PITCH (100 IS ~R.'lAI , ) " : : INPUT p$:p · VAL (P$): IF

P < 0 OR P > 25S TilE!'! no
n o PoKE D,P : COTO 150
3,,0 IF'" - 1 THEN ';00
)]0 HOHE : PRI NT "PRESS >>>REs tt ( << TO H IT THIS >lOOE
380 POKE 34 ,1
390 POKE HIlO , 102 : POKE 1011,213: POKE 10 12,112
400 R - lIlT ( R~'D (l) • 39) • I
~ IO L - LEN ( C$( R))
lo20rOIl I -ITOL
Io lO 5s" ~l OS (C S(R ) ,I. I )
440 If SS • " 0" THE." COSO. 8 10
~')O I F SS " -1- THEN cose . 890
10 1>0 "EXT (
1,10 OOSU ' 91 0
'80 VIA' I I : HIAJ 19 : Pl Ili'I AS(II )
'90 rOIl Z - I TO 90: A'EXT t: COTO 400
500 lIEN DRILL
SIO HOKE : plllIT : INpn "HOW :-.ASY CllAJl.ACTERS " :ClI
SlO HOKE: I'lIsT " GrT kEADY to COPT CODE "

~lO !'OR % - 10 TO o STEP - I
';40 VTU 11: FRINT TAB( 191:%
~SO FOX DO • I TO 500 : NEXT 00
1"0 If % ·10 THEN VTU Il: PRINT TAB( 19);'" "

570 NE XT Z
580 HOME
S90 I'OR ZZ _ I TO en
,,00 R " lIlT ( MNO (I) • 39) • I
,,1 0 L · LEN ( CS(k »
"ZD FOMS"ITOL
1» 0 SS - HI Ds (CS ( I) , S , I )
6100 11 55 _ -0" THEIl COSUB 81 0
6';.0 IF 55 - -I - THEN OOSUll 8 90
,,60 ~XT S: COSO. 9 10:QS(:Z ) • AS(R )
6 10 "EIT U
1>80 IWl SCOIIE

esc -
100 FOil 2 • I TO 01
710 pllli'I " Eli'TO CIIAIlAcn;II' -I t;
120 GU cs, IF US • Q$(%) THEN "'lift " CORRECT" :C • C . 1
7 lO 11 us ( > QS(2) THEN PRlIIT" I ~RRECT "; Q${% ) :~ " ~ • 1
140 SEXT z
150 PRlIIT: PllINT : PIiST - HIT ......Y KEY TO OONTl NUE" ; : GET us: HO"I£
11>0 PRUff T... B( 17) ;"ANS"E MS-
170 POKf. 34,1
71>0 FRIIIT
190 FOR I - 1 TO ell STEP 3
800 PRINT QS(l) ,QSO • I) , QS(I • 2)
810 G - G • I: IF G • 10 mE N PRI !'!T "' IlIT 1,NY KEY TO CONTl,~~E'" ;: GET G$ :G

• 0
820 PUli'I
830 NEXT I
840 PUNT: PliNT "COMRECT -oC: " INCOIlUCT '" :w
8 50 PRINT: VI.... 23: PIlIIT -HIT .....'f'i KEY TO MEn;R." TO THE ...... I N HENIl ";' GET

US : COlO 1')0
.60 END
110 POU l ,lO: CAU 168 : roR z - I TO 10, SEXT
680 RETUfUI
8 90 POt:E 1 ,90 : CAll. 1,, 8 : FOil % • I TO 10 , ~XT

900 llETUfUI
91 0 FOR Z " I TO SP: ~'EXT : IlETtJ~..
'20 kDt ME"'J
'30 ~: PIlINT "! STI:I SPEED"
' 100 plllli'I " "------- - -"
9 ')0 PUli'I: Pll ~T
960 PUli'I "<i> . 3 ~ . P . !'! . 

97 0 pRl~

' 8 0 PR1~ " ( 2). 4 ~ , p .M . "

9'10 fRUIT
1000 fR I!'!T -c» . '; II . P,M ."
1010 P RI ~T

10 20 F RI~T "( 10 ) , 1 II.P . M. '"
10lO fR I IIT
10 100 PIlIST -(5). 9 W.P.M,'"
10~ 1'1l1li'I
101>0 I'U~ "(6) . 101l.p.H. "
10 10 PIlI!ff
1080 PRIRT -<1> . n W.P. H.
1090 PIllIIT
1100 PMIllT "<8> . IS ~.P.M .-

1110 VI.... 22: PIlIIIT - ESTER TIlE SI:'IlIER Of YOUII OIOln - ; : GET AS :A " \'AI.

c...5)
H 20 If A ( l ORA > 8 rnUi 92 0
lllO I F A " l TIlE~ SP • 3500
II~O If A • 2 TIIEN SI' " 2500
11 ')0 IF A _ 3 T1lEll 51' " 1970
11,,0 11 A - 4 TIlES SP • 1000
1110 If A - 5 TKEII SP _ 100
1180 If A - I> nlEN 51' • 500
1190 IF A· 1 THE~ SP • %00
1200 IF A - 8 TIlt !'! SP • 100
1210 GOTO 1~0
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Order Toll Free
Use your Credit Card!

Hend-heki Tramceil'ers
Deluxe models Regular SAt E
IC-02AT for 2m 349,00 289'1
IC-04AT for 440 MHz 379.00 319'1
Sb ndald models Regular SALE
IC-2A fo r 2m 239.50 189'\
IC-2AT With TTP 269.50 199~1

IC-3AT 220 MHz, TTP 299 95 239~\

IC·4AT 440 MHz, TTP 299,95 239~\

Acc('ssorie, fo r Deluxe models Regular
BP-7 425mahll3.2VNicac Pak . use BC·35 6750
BP-8 800ma h/ 8.4VNicad Pak . use BC·35... 6250
BC-35 Drop in desk charger to r all batteries 69.00
BC·60 fi.position gang charger, all balls SALE359.95
8C·16U Wall cha rger for BP7/BP8. ....... ..... 10.00
LC·tl Vinyl case 17,95
LC·14 Vinyl case for Olx using Bp· 1/8 . 17.95
LC·02AT Leather case for Olxmodels w/ Bp·l / 8 39.95
Accessories for both models Regular
BP-2 425mah172V Nicad Pak· use BC35.... 39.50
8p·3 Extra Std. 250 mah/ 8,4VNcad Pa k 29,50
BP-4 Alkali ne batterycase 12.50
Bp·5 425mah1l0.8V Nicad Pak . use 8C35 49.50
CA·2 Telescoping 2m antenna........ .. ... .. ... 10.00
CA-S 5/8-wa ve telescoping 2m antenna. 18.95
FA·2 Extra 2m fle xible antenna 10.00
CP-t Cig. lighter plug/co rd for 8P3 or Olx.... 9.50
DC-I DC operation pak for standard models 17.50
LC-2AT leather case for standard mode ls 3495
R8-1 Vinyl wa terproof radio bag.c...; 30,00
HH-SS Ha ndheld snooiuer st rap. .... ..... ...... 14,95
HM-9 Speaker mic ropho ne , 34,50
HSlO Boommicrophone/headset 19,50

HS-IOSA Vo ~ unit for HS·IO & Deluxe only 19,50
HS-IOS8 PH un it for HS·IO. ... 19,50

ML-1 2m 2.3 1'1 in/ lOwout amplifie r SALE 79.95
SS-32 MCcmmsuec 32-tone encoder 2995

Recei vers Regular SALE
R-7000 25-2000 MHz, 117VAC. ...... 899.00 l89~1

RC -12 Infra red remote controller TBA
R-lIA 100 kHz-3DMHz, ll 7V AC $199.00 649~\

RC-II Inf ra red remote control le r 59.95 49~\

Fl-32 500 Hz CWfilter 59.50
Fl-63 250 Hz CWfiller (1st IF) 48.50
Fl-44A SSB fi lter (2nd IF) 159.00 144'1
EX-257 fMunit 38.00
EX-310 VOice synthesizer... .. .. .. .. 39.95
Cft-64 High stability oscillator xtal 56.00
SP-3 External speaker.... . ... .. .. .. 49.50
CK-70 (EX-299) 12VDC option 9.95
MB -1 2 Mobile mount.. ... . 19.50 (4)

USE
YOUR

MasterCard CREDIT

CARD

HOURS. Mon. th ru Fri. 9-5:30;Sat 9-3
Mil waukee WATS li ne: 1-800-558-0411 answered
evenings unti l 8:00 pm Monday Ihru Thursday.
Please use WATS lines for Ordering
use Regular hnes for other Info and Service depl.

limiter Offer! _ Matching preamp* only $100
extra wi th purchase oI IC-271A/Hor IC-47IA/H,

Acce.\sories common 10 271A/H and 471A/H
PS-25 Internal power supply for (A). .. 99.00 89'1
PS-35 Internal po wer suppl ~ for (HI 160.00144"
PS-15 External power supply 149.00 1341'

SM-G Desk microphone 39.00
EX-31O Voice synthes izer 39.95
TS-32 CommSpec encode/decoder.... 59,95

UT-1 5 Encoder/decoder interface ... 12,50
UT -1 5S UT·15S w/TS·32 installed..... 79,95
VHf/UHF mobile rnuui-modes Regu lar SALE
IC·290H 25W2m SSB/FM, TTP rmc... 549.00 479'1
IC·490A lOW 430·440 SSB/FMlCW 649.00 579'\
VHF/UHf/1.2 GHz f M Reg ular SALE
IC-27A Compact 25W 2m FMwlTIP mic 369.00 329' \
IC-27H Compact 45W2m FMwlTIP mic 409.00 359'\
IC-37A Compact 25W220 FM, TTPmic 449.00329"
IC·47A Compact 25W440 FM, TTPnne 469.003 99"

PS-45 Com pact 8A power supply 112.95 99'\
UT-IG/EX-388 VOice synthes izer 29.95
SP·tO Slim-line external speaker .. . 29.95

IC-3200A 25W2m/440 FM wITTP.. . . 549.00 489!\
UT-23 Voice synthes izer 29.95
AH-32 2m/440 Dual Band antenna 32,95

Larsen PO-K Roof mount. ... . .. . 20,00
larsen PO-TLM Trun k·l ip mo unt 20,18
Larsen PO·MM Magnetic mount 1963

IC- 1271A lOW1.2 GHz SSB/CWBase 99900 889'1
ATV·1200 AT Vinterface unit TBA
PS-25 Internal power suppl ~ 99,00 89'1
EX-3 10 Voice synthes izer. .. ........ 39,95
UT-ISS CTCSSencoder/ decoder 79.95

IC-120 lW1.2 GHz FMMob ile 499.00 449'1
ML-1 2 1.2 GHz lOWamp lif ier 339,00 299'1

Repeaters Regu lar SALE
RP-3010 440 MHz. lOWFM. xlal cont. 999.00 899' \
RP -1210 1.2 GHz, lOWFM.99 en svnth 11 99.00 1089

Duplexer 1210 1.2 GHz rt uplerer 1199.00 1089
tabmet for RP-121O 249.00

Olher A(Tf'SSories COni. Regular SALE
AH-2 g.band tuner w/mcunt & whip 54900
GC-4 World clock _ (CLOSEOUT) . 99,95 79' \
Hf linear amplifier Regu lar SALE
IC-2 KL 160·15m solid state amp w/ ps 1795,OO 1299
6-meler VHf Porlable Regula r SALE
IC-505 3/IOW 6m SSB/CW portable 449 00 3991\

Bp·I0 In te rnal Nicad battery pack 79.50
Bp·15 ACcharger 12.50
EX-24B FMUnit .. .. .. ... .. ... .. .. .. 49.50
Le-IO Leather case 34.95

VW/UHF bese mu'ti-mcxies Regular SALE
IC-S51O 80Ws.meter SSB/CW 699 00 5 99~\

EX-106 FMopt ion 125.00 112'\
BC·IOA Mem o r~ back-up........... 850
SM·2 Electret deskmicro phone 3900

IC-271A 25W2mfMlSSB/CW 69900 569~\

AG-20 In ternal preamplifier> ••.•.•. 56.95
IC-271 H 100W2m FMlSSB/CW 899.00 759!\

AG-2S Mast mounted preamplifier" 84.95
IC-47IA 25W430-450 SSB/CW/FMrcvr 799.00 699~1

AG-I Mast mounted preamphfier" 89.00
IC·47IH 75W 430-450 SSB/CW/FM 1099.00 9691\

AG-35 Mast mounted preamplifie r* 84.95

Ic·n OA 9·band xcvr _ (C LOSEOUT) _ 1349.00 699'1
PS·15 20A external power supply 149.00 134'1
FL·32 500 Hz CW!ilter , 59.50
FL·34 5.2 kHz AMfiller 49.50
8C·IOA Memory back·up........... 8.50
SM-5 8·pin electret desk mic ,... 39.00
MB-5 Mobile moun!........ 19.50

IC·751 s-bano ~ cv r l.l · 30 MHz rcvr 1399.00 999~o

PS-35 Internal power supply 160.00 14411
FL-J2 500 Hz CWfilter Ilst IFl..... 59.50
FL-63 250 Hz CW fil ter 11st IFl..... 48.50
FL-S2A 500 Hz CW filter (2nd IF)... 96.50 89' \FL-53A 250 Hz CW filter (2nd IF) ... 96.50 89' \FL-B AM filler. "". 31.50
FL-70 2.8 kHz wide SSB filter 46.50
HM·12 Ex tra hand microphone..... 39.50
SM·6 Desk micro phone. .. 39.00
RC-IO Externa l frequency control ler 35.00
MB·18 Mobile mount. .•....•.• "... 19.50

Olher A(xesmrif'S: Regula, SALt
PS- IS 20A external power supply 149,00 134'1

CF-I Cooling fan for PS·15. ..... 45,00
EX-144 Adaptor for CF·l/PS·15 6,50

PS-30 Systems pis w/cord. 6-pin plug 259,95 234"
OPC Opt cord, specify 2. 4 or 6-pin 5.50

SP-3 External base station soeaker.... 49.50
SP-5 Re mote spea ker lor mobiles .... 25.00
CR·64 High stab ret xtal (745/751) 56.00
PP·l Speaker/patch (specify rad iol. ,. 139.00 129'\
SM-8 Desk rmc - two cables, Scan..... 69.95
SM-IO Co mpressor/graph EQ,8 pin me 1l9,00
AT-l00 lOOW8-bandaulo,antennatuner 34900 31 4~\

AT-500 50QW s.band auto antenna tuner 44900 399~1

AH ·l 5-band mobile antenna w/tuner 28900 2 5 9~1

HF Equipment Regular SALE
IC-735 I1 F lransceiver/SW rcvr/mic 849.00 729'1

PS-55 Ex ternal power supply 160,00 144'1
AT-150 Automat ic an tenna tuner 349.00 31411
FL-32 500 I1z CWtilter .. .. .. ... . 59,50
EX·243 Electromc keyer unit ... .. .. 50.00

IC·745 s.band xcvr wll·30 Ml1z rcvr 999.00 769"
PS·35 Internal power supply 160.00 144'1
EX-241 Marker Unit........ 20.00
£X.242 FM unit.......... .... .... .. 39.00
EX-243 Electronic kever unit. .. ... . 50.00
FL-45 500 I1z CWti ller (Ist In..... 59.50
FL·54 270 I1z CWti ller (Ist IF} ..... 47.50
FL·52A 500 I1z CW filter (2nd IF) 96.50 89~1

FL·S3A 250 I1z CWfilter (2nd IF) 96.50 89~1

FL-44A SSB filter 12nd IF) 159.00 144'\
HM-IO Scanning mobi le micro phone 3950
SM-6 Desk microphone.. .. .. ....... 39.00
HM -1 2 Ex tra hand microphone ..... 39.50
MB·12 Mobile mount. ... .. .... ..... 19.50
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Dermis P. Blum KA7A W[)
Rt. 3. Bol 7b44
5hov. l ow AZ 85901

The Potabilities Are Endless
Dunk your next project into icky goo and discover why

potting a circuit is even more fun than building it.

Photo A. Some exampfes o f pott ing.

H ave you ever had a cir
cuit that you wished

cou ld be weather-proofed
or rugged ized for seve re vi
bration or o ther environ
mental effects?

Potting, or plastic e ncap
su la t io n, co u ld be the an
swer, Virtua lly any circuit
ca n be encapsulated if it
mee ts a few basic require
rnents. Number one, it shou ld
be comple te ly tested to be
sure it will opera te sa tisfac
torily - black cubes are hard
to troubleshoot! Two, no ad
justable compone nts wil l be
accessible once potted, so
they cannot be incl uded
within the module . Connect-

ing leads can be brough t
out, howeve r, and variable
components can be mount
ed externa lly. The third and
last requirement is that the
package shou ld be relative
ly inexpensive . It some thing
goes wrong, you ' re looking
at a throwaway item unless
you' re into dissolving the
potting compound

The sec ret potting com
pound? It's available at any
auto supply store; it's auto
motive body fi ller! Sold un
der many different brands,
it's a polyester resin with sty
rene monomers added . A
hardener is added to the
mixture, a nd the substance

•

(, ..(ulT eo."o
.." TER,U ~DA

... ..E l

PaT Tl OW _

\OOODE.. Bl O( ' S
....O ~IDE " E I ~ O O

~OR HOCD'''O ST UOS

Fig. 1(a). A potted assembfy which includes a panel for con
nectors and indicators.

Fig. l (b). A potted assembly with mounting studs which ex
rend through the mold during cur ing.
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•

der connections are good
and that nothing will short
together du ring potting;
don't forget to tes t'

You w ill need some type
o f mold to hold th e potting
material whi le it is curing. I
have used ice-c ube tra ys, tin
cans, small card board box
es, and plastic cases. Some
can be bre ak-away and oth
ers can be reused. Make
sure the sides of the mold
are coated with c lear sili
cone grease to make ext rac
tion easier.

Figs. t lal Hbl, and l (c)
give some additional hints
you can use for you r mod
ules. It you goof. rem ember
that before the mod ule has
its final inspection. it can be
filed, sanded, and pa inted .
Any vo ids can be repaired
with a second pour of add i
tional material . A complet
ed module can really look
professional. Your f riend s
will be ask ing where you
bought that "spec ia l part"
f o r yo u r project. H appy
pott ing ! •

IO IIIE
LEA OS

Fig. 1(c). An assembly with
heat sink attached.

POT TEO
. IIE A

cures in about 30 m inutes,
(Fo llow the directions on the
container.I I have tested a
number o f d ifferent brands
and all seem to have excel
lent mechanical properties
and good dielectric strength,
A 15-kV power supp ly pot
ted over a year ago has func
tioned perfectly w ith no in
dication o f insulation break
down.

Making modules is easy;
you can " hay-w ire" the inte
rior electronics together, sav
ing on mechanical supports,
sockets, and hardware. Make
sure, however, that a ll so l-

.-2$ ~ 1_ .-
25 2 2 Pa xs on l an e
Arcad ia C A 9 1006

$299 deuverec

TClO·l
• •. -•...••

(8 18) 447·4565 m -18am·6pm pst.

P.C. ELECTRONICS
Tom W60RG M a rya n n WB6YSS

•
NEW 70 CM ATV TRANSCEIVER

ALL YOU NEED IN ONE BOX

• FULL COLOR. SOUHO. I LIVE ACTION JUSI "~e b.oacIcaSI TV. Gel on In,S
e>cll"'g .moueu' v,deO mooe.1 our allo<dable "~ildy 10 00 pnce

• WHAT IS REQU IRED FQR A COMPlETE OPERATING SYSTEM? The TCTO,l s
downconverte, outpulS 10 ..ny TV on ch 3 to. receM"ij ceooeeta g OOd 70 em
ant enna and low loss coa. Plug in a.ny compos ite VIdeo sOu,ce you wa nl to
t,ansmlt' c eme-a, VCA. compute r. et c . Plug in ..ny lo w Z dynam ic mlc 0' use
color came ,e mic to' St.. nda(d •. 5 mHl TV s ound Connect to 13.8 vdc fo.
base, mob' ie, 0' pOfT.bie . see chapl 20 1985 ARR L HandbOOk. ThaI'S ,I'

• WHAT CAN YOU 00 WITH THE TC7l1-1 ATV TRANCEIVER? SIIow lne snac• .
P,oIKtS. compute. p.og.am IrShngs. home Vl<!eo tapes.•epe.1 Space S/'Iultle
a...:lIO and v,deo It you "-ve. NRO. •epe.1 SSTV Of Rny. We" lt\ef Rad.... dO
pubt..: se<v'Ce eve nlS such .s parildes , ....'illI\OnS. 'aces. CAP s.e..'cnes and
'es.cues Ine Irst~ on . OXdepends on anlennas and lef.aln. tytllc.Uy t
to ...., mItes We !\ave VIdeO comOflflSillec! RF "near amps to< 20 l$1191 0< ~
($169) ..ails peP to< g.H'e. OX.

• FEATURES, Small 1.1.25 · , Pus h 10 LOO~ (PTU TIR S",lching GaAstet
do..ncon ve' te ' tunes wno le .2l}-.~ mH' band, Two s w,IC h se lect ed v,deo &
au d io ",puts .. RCA phone j ac~s and 10 pin co lo. cam" ,.. jac ~, Xmlt vIdeo
mon ,to( ou tpul Ove. ' ..all pep RF ou tput On one or two (add $15) se lected
c.y"..1cont'Olled I,equencies. 439 25, . 3. O. or .26.25 mHl

CALL OR WR ITE FOR OUR CATALOG fO' mo.e Into Of ...ne IS on in you. a'ea We
SIOC k anlennu. modules. and everyln ,ng you nee<! on ATV

TEIlMS : VISiI. 'olC, or cash only UPS COOs by pIlOne or ....,J. Ooec~s mUSI clea.
bank be fore st>lpment PI..:e In(:ludes UPS su, face SnIppIng ,n t;Qf1 1. USA Oll'lers
ad-d 3'1'0 T.ansm'lting equ,pmen t sold only 10 I..:ense<l Teen class Of n,gne.
amaleu's. ve""able Ifl 1985 call book O' copy 0 1 ne.. lIcense

""'" H..... He D.... I~_O.... .. r Df..u'
SH UI At Deyton 8001t> 1269!

The Most Conrenicnt
Antenna tor

Mobile WOllli
No more stopping to
change coils . O nce
the Spid er' " An t en na .:::=::JI;:;:;;:;;:;;l
is t u ned for 10, 15,
20 and 40 (or 75)
m eters . j ust switch
your transceiver from - -- 1';:'--_
ba nd t o band- t he
antenna will follow ..y ~'i

by itself. "'""" ... \

Is Factoly PIe·Tuning Good?
No-It Just Does Not WOlk!
E ve r y H F mobile insLallat ion h as its
0 "'1'1 c h a r ac t .. ristics. and th.. a nt ..nna
must 1><' tun.. d t o fi t th .. m . O n l y th ..
Spid.. r T" A nt..nna ... it h its p ate nred
t u nin t 51~ve,. ea" 1>., t a ilored b y t h..
uscr to fil his 0 ...1'1 rcquir.. m ..nts. H th..
ant .. n n a is lat..r mov<' <.1 to II d;rfn..nt
in 't"l1al ;u" . the Spid n'" ca n a l w a y s b..
r e ·tun.. d as " ....d ..d .

Bewale ot Cheap Imitations!

MULTI-BAND ANTENNAS
7131 OWI:N8MOUTH AVI:NUI: . SUlTl: :Sll:SC

CANOGA PAliK. CALIF.. 111303
TI:LI: ..HOHE:: C.,., 341'54110

The hottest trend in Amateur Radio to
dayis PACKET. It is error free commu
nications and invotves linking a special
con....erter called a TNC (Terminal Node
Controller) with a transceiver or recei....
er and your computer. With a TNC you
can copy RTTY , AMTOR, CODE. or
PACKET communications. Madison of
fers both the AEA PK·64, PK-.80, or the
Kantronics Communicator II, all priced
at $229.00. (CALL FOR YOUR SPE·
CIAL PRICES)

outsid e rexcs

1·800·231·3057
te xas o nd outsid e U.S.

1·713·520·7300

POUCIE5--MASTERCAIIOS. illS" or CQ,[l
All prices FOB Houston. texcs, except cs noted
Prices SUbject to change withool notice. subiec! to
prior sole Used gear sole price reroooeo it not
satisrted. Col Qf'r{Ilme c crecestatus d 'oOJf order
Texas residents odd sees lax

FOR MORE INFORMAnON CALL

PACKET POWER

58 73 for Radio Amateurs • April, 1986



Ddvid Oliver W90DK
RR 2, Box 7S'"
Shevl in MN 56676

The Basics of Computer CW
Here 's a twist: W90DK preprocesses Morse to make life

easier for his VIC-20. The result ?A Basic program
that copies code from 5 to 50 words per minute.

conventiona l thinking re
garding computers, i.e., us
ing the " inte ll igence" of the
machine to its maximum ca
pability . This article de
scribes an interface which
makes a ll of the decisions
concern ing speed, length of
charac te r elements, a nd
spacing between characte rs
and words. The computer is
required only to dec ide
which character has been
sent and then display it on
the screen. This combina
t ion is se lf-ad jus t ing for
speeds from 5 to 50 wpm
(top speed still limited by
the Basic interpre ter). is very
accurate even und er dit fi-
cult conditions, and is very
easy to use. lt appears to
perform as well as any hard
ware/software combina tion
now available.

At first look, the sche
matic, Fig. 1, may appear
complicated, but the circuit
is really quite straightfor
ward, using only five ICs,
and it is easy to build and
adju st . Total par ts cost
should be under $15.00.

Here is how it works:
Aud io from the receiver
speaker is applied to the
XR-221 1 phase-locked-loop
demodula tor, here used as a
tone decoder. Usi ng the
external components speci-
fied, it can be tuned from
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ways around this problem.
Write the program in ma
chine language (not easy
with the VIC-20 and an alien
language to most casual
programmers) or devise a
smart inte rface to go with a
dumb program. The latter
choice is a departu re from

_ 1__1__".. ,
L IGlOO I

0"

Fig. 1. Schematic diagram.

such nice ties as automatic
speed track ing and some ru
dimentary error chec king re
sults in a top speed of only
10 wpm. I find it hard to be
impressed with a computer
that copies code more slow
ly than I do,

There seem to be two
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A nyone who has tried to
write a Basic program

t o re ce ive Morse code
knows that the primary prob
lem is speed A very simple
program can be devised to
copy at speeds up to about
30 wpm, but its capabilities
are severely limited. Adding



Photo B. Inter face undergoing testing with W 1A W code
practice.
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Fig. 3. VIC-20 user I/O port.
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Fig. 2. Timing diagram.

. . ...~. h .. p

650 to 950 Hz and the band- nons of high and low level s
width can be varied from from the Q outputs of the
400 Hz down to about 70 two flip-flops representing
Hz. The output f rom pin 6 is the above four events, Con
high when a tone is present. fusion could occur if there
To prevent problems from are two or more dits or dehs
noise spikes, the output of in a row, so a third signal line
th e 22 1 1 i s pro c e ssed to the computer is needed.
through an RC network (R8, The output of the dit com
a ) and several sect ions of a parator, U3c, acts somewhat
Schmitt-t rigger inverter (U2l l ike a clock, te ll ing the com-

Two separa te voltage puter that a change has oc
ramps are generated repre- curred
sentmg key down (mark) and Co m m un icat ion tak es
key up (space). Refer to the place through the user I/O
timing diagram, Fig. 2. At port of the VIC-20. This port
slower speeds the ramps will also supplies + 5 V dc to op
rise to higher voltages, the erate the interface, so no
rate of rise determined by other power supply is need
RC networks R10-C8 and ed. Use of 74LS-series TTL
R11 ..(9. A peak-sensing ctr- and the low-power LM339
cuit consisting of U3a, Q3, comparators keeps require
and C10 holds the highest ments w ith in the 100-mA
level reached by the mark limit specif ied in the VIC-20
ramp generator, Thi s be- owner's manual.
comes the refe rence by What the computer does:
which character elements The user I/O port, among
Idtts and dahs) and spaces other things, has a set of sig
are determined. The speed nal lines labelled Poo- PB7.
reference voltage is estab- See Fig. 3. These may be
Iished so quick ly that only used as inputs or outputs; in
one letter need be sent be- fact, some may be inputs
fore accurate copy begins. and others outputs at the
In fact, if the first letter same t ime. Referring to the
starts with a dah. it will prob- program list ing. the fi rst line
ably be displayed correctly. sets Poo-PB2 as outputs and

A group of comparators, PB3-PB7 as inputs. The in
U3b-U4c, analyzes the two terface is connected to PB3,
ramps to determine when a PB4, and PBS. There are
dit. a dah. a character space, eight possible combinat ions
or a word space has 0(- of 1s and Os on these three
curred. The outputs of the lines. Asking the computer
comparators cont rol US, a to PEE K th is port w ill result
dual Ootype fl ip-flop. There in a value between 192 and
are four possible combine- 248 in steps of 8. Four of

60 73for RsdioAmateurs . April, 1986

Photo A. The completed c ircuit board.



Program list ing.

1·800· 227·5782

If moving, please give both your
old address and new address.

Get help with your subscription by
calling our new toll free number:

to the speaker o utpu t of the troJ is R3, the bandwidth ad-
receiver or t ra nsceiver. justment. It could be set a t

Adjustment is not at al l maximum bandwidth (m in i-
crit ica l. Start out w ith all the mum re sista nce) for easy
pots at ha lf rotation. Can- tun ing and cha nged to a nar-
nect the side tone from an rower passband for heavy
e lectronic kever. CW ke y- QRM. The phase-locke d
boa rd, o r some other source loop in the XR-2211 does a
of accurately-spaced Morse good job of re jecting signa ls
characters to aud io in. You out of its lock range . An in-
may wan t to start copying terfering signal can simply
code right off th e a ir, in be tuned off the edge of the
which c as e W1AW code passband by ad justing the
practice is an ideal sou rce. receive r tu ning dia l o r trans-
Highe r speeds are more criti- ceiver RIT. A bandpass filter
cal, so the 35-wpm practice was tried in the audio input
is best for setup. line but didn't seem to be

nece ssary.
Begin by adjusting the

tone detector. With the re- Where to go from here:
cetver tuned to match the The POKE statement in the
t ransmitte r side to ne fr e - program leaves PBO-PB2 as
quency or whateve r pitch outputs. There is a reason
you norma lly use for CW, for th is, namely to al low one
adj ust R6 so th at the LED of these fines to key the
tun ing ind icator (01) fl ashe s transm itte r when a se nd ing
in sync with the code be ing segme nt is added to the pro
re cei ved . W ith the rec eive r gram, thereby making the
volume at normal listening VIC-20 a co m ple te CW ter
level, turn Rl down unti l the min al . Two 73 arti cle s
LED goes o ut then advance sho uld start you on you r
It just unt il the light re- way to de veloping this pro-
spends to th e CW signa l a nd gram: " Apple, Morse, and
not background noise. It is You," AF2M, Ju ly, 1983; and
important to keep the in put "VisiCode: The VIC-20 Way
to the 2211 as low as possi- to Extra Class," W7lTH and
ble for best signa l- to-no ise KA7AQA, August, 1983_
ratio , This interface and pro-

Once the tone de tector is gram will work eq uall y well
se t up, c ha racte rs shou ld for the Com modore 64, For
st a rt appea ring on t he the (-64 change li ne 10 to lD
screen. Adjustment of the PO KE 56579,7. In line 20,
pots on the co mpa ra to r in- c ha nge 5 = 37136 to S =
puts is best done while 56577.
listening to a good dean sig- If you wou ld like a cas-
nal at machine-generated se tte copy of a comple te
code at 30 wpm o r h igher. CW se nd-a nd-receive pro-
Begin by turning the dit pot gram tor the VtC-20 o r C-64
(R16) both clockwise and which featu res message buff-
counterclockwise until d its ers and ra ndo m code prac-
begin to be m issed, then se t tice with variable speed and
it midway between th e se c hara c t e r s pac ing, se nd
two points. Fo llow the same $6.00 to the author (this in-
proced ure for R14, R17, R18, d udes postage ), Be sure to
and their re spective tunc- spec ify which computer you
tions. O nce th ese control s have.
are se t for 100% re liable Co mpute rs a re rapidly be-
copy on m achine-sent code. coming a part of the ham
do not read just them. Prob- shack, and the ea sie st place
ably you ca n find a setting for you to start is with a CW
that will copy the slo ppiest inte rfa ce . Com bin ing the
fist on the a ir, but accuracy o ldest form of elec tron ic
on good code will be co m- co mm unicat ion with the let-
promised . est in technology lends con-

The on ly pot you m ight tin uity to the eve r-c ha nging
want as a fro nt-panel con- hobby of amateur radio .•
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just take up spaces and also
make it like ly that an e rror
will appear as a ? in the text.

Getting it on the air: Build
ing the c ircuit can be done
howe ver you w ish using
wi re-wrap, point-to -po int
wiring, a un iversal prototvp
ing board, etc. To connec t it
to the VIC-lO, you will need
a l l l24-pin ca rd edge con
necto r, A source for thi s con
ne ctor is: Jameco Electron
ics , 1 355 Shorewav Ro a d ,
Be lmont CA 94002. The on ly
other co nnec t io n re q u ired is

these states are re levant and
di rect the program to calcu
late a value for the va riable.
D, which represents a pa r
ticu lar characte r found in
the string variable ca ll ed
l ST$. Whe n a cha rac te r
space occurs, it looks up the
appropriate item in the list
by means of the MIDS state
ment, prints that characte r,
and resets 0 to 1. It a word
space is received, it prin ts a
space.

That's all there is to it. Be
cause it's simple, it ' s fast In
c ide nta lly. the ?s in the li st

MOVING?

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

between 9 a .m. and 5 p.m. EST,
Monday-Friday.

SUBSCRIPTION
PROBLEM?

10 POKE 37138,7
15 l ST$ = "?TEMNAIOGKDWRUS??QZYCXBJP?l,FVH" 9?8???7?

#???1-61 ????"? @2??3?45????"
20 A = 1: B =2:C =8: G = 67; H =48; IN= 192: M =256: S =37136
25 O=A
30 Il = IN
35 IN = PEEK(S): IF IN = Il THEN 35
40 ON (M-IN}'C GO TO 30,50,30,60,30,70,30,80
50 O =O"B:GOT0 3O
60 O =O"B:O =O+A:GOTO JO
70 IF O> G THEN O= O - H:IF O>G THEN80
75 PRINT MIO$(l STS,O,A);: GO TO 25
80 PRINT " " ;: GO TO 25



,

Terminal Teletype
The last RTTYprogram you'll ever t ype fo r your H-89.

Program listing.

Y., • • ,· I. R£Cf'V£ 'C ' AL " our, nq . '""•• ,·' • ••• 1
"", , - 2 . SEMI . ,...., . ,CUlt., ""- ' nq """.'·: ' _1+1
.. " " . l. RY ' ..... ' .... ,n ASCI "· ,.• • • ,Y" ',,· •. co _ .• ,. .,.,
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I~ cr·,
1310 '" n_
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.~~ P~ 4 '00008 ' 500
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820 C.'NP'2'~'_ 127
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Richard L. Levin W3RWU
Box 1085
APO NYC/9283

A fte r writing and using a
Teletvpe" (TTY) pro

gram in assembly language,
I was curious to see if
MBasic. with its speed re
strictions. would be able to
do the same thing. This pro
gra m is the sa tisfac tory
result of that quest. The pro
gram. operating a t selected

speeds from 6O-wpm Baudot
to 3ClO-baud ASCII . will re
ce ive and transmit from the
keyboard. write to or trans
mit from a disk file. send a
canned message, provide a
hard copy of received and
sent traffic. and store re
ceived messages in a memo
ry buffer.

Heath provided. with the
88-3 serial interface board. a
simple way to interface a
teletype terminal un it (lU)
and other input/output (lID)
control functions. At the
rear connector, Pl, the TU is
connected to pin 2 for data
out and pin 3 for data in. Pin
20. the Modem Control Reg
ister, is used in this program
to control the push-to-ta lk
(PTT) of a transceiver. The
first bit (bit 0) of port 220
(decimal). the Data Terminal
Ready (DT R), is used for this
purpose. The R5--232 levels
of this port a re used to COil

trol an optoisolator which in
tum triggers a heavy-duty
NPN transistor to key the

transceivers. providing com
ple te isolation of the H-89
computer from the "outs ide
world." All RlTY control (ex
cept tuning) is done from the
keyboard.

The Program

l ine 390 initializes the
Asynchronous Communica
tions Elemen t (ACE) for the
desired baud rate and bit
conf ig uration as se lected
from lines 170- 370 of the
first menu. The H-14 printe r
is set up in lines 410-430. If
ha rd copy is desired of
either received or transmit
ted data. merely turn the
printer on. Make sure the
printer is on when you start

<Hf ' ANO TS-700f1 'VHf' .•
If. ""'VE VER'. 'VHf' ••
....-,,,,, Hl>DS • " lIAS l C••

•

•••••••••••READ BUFf£1l

?S30 PRIN' . [ . CHR. ' lI " : PR ' N' CHk. ' O>,
:z:o,.O "_'I' ,
~~ OO TO ~
zseo Cl-DSE:PR , N' ' . ' · y' ·:"'38200· :60TlI ~OO

~70 HE" • ••• ••• •• •• • • BuffE R STATUS HI.8SA6E • ••• •••• • • • • •• • • •
:z:I9O If " <_::se"",, ' 'NIN 3070 EL5. PR I'" E.. · Y'-" ....38:200·:J • • :BOTO 3090
~...., 'k" . :m200 '
"bOO If 1<-0 "IN RE'......
1~'0 PR, .., E.'·J·
n"" PR 'N T ( , .
2~~ PR '''T ( · Y·. ·O· .·.2·
2b4D _, ..T f . '·p·
2b50 PR 'Nt · 'r- . ,••-:".9yT. __ 'n . ... ....... _.
26hO PR'''' E.. . ·q·
2~70 .... ' ..T f • • • ••
2 ...... RE ....
2690 RE" ••••••••••••• ••••
"fl00 WI 2'20.0
27 10 IF 00< . 38200 ' , "" .. 3070
2720 .... [ .. , : _, .. ,
"fl30 1·1
"fl6O _I'" 0Hk'0 ' 2 7 " · E· ,PR'''' ~"'''7' '· ''·

"Z1:)O ' _38200 '
V 60 C.of'£, I< II'
"770 If Ca = ',*N PR.... :60TO :lO7O
2780 PR'N T ( HR.. [C"
27'tO . ... 1

;!900 'f 'NP' 2 32 ' • • TIE" 500
2810 GOTO 2760
28"" .... ' NT'PH 'N' · ENO Of _fEIl: · , :,'*·UT·
2830 GOTO 500
28.0 PR' NT : , .. ' : C_ O I'Es SAGE • • • •• •• • • • • • • • •• • •
2lI:iO (IlIT 220. [
2llbO llOSLl8 lO30
2870 u _ · Tll_ IlTEIl _ rs fT -I OI
_" ClJSIl-cR"'-' . A T_. VEIl"""'- [ Hf' N<Il
' TY TO: HAL . Sl -~. CONPU'£11 HEATH ~B'O •
D' '' : AUGT, " 'fIAS. ·
~ ,.,
28'00 L2-t-E.. [ .. , • ,
2'000 A..... IO" ' • • • I. I'
.... , 0 IF I~ , "" .. 1820
2'/'20 ........c'A.'
2'9W IF P O 'O T 10
....60 IF FL· I ....60
....,.., ...13:_ , 580: PR, .." p.. , o : 1ID9UB 1"I8O: ....TO :sooo
....60 _ :_ 1:IOOO:P.2:1iOSUIl ' 5BO
....70 .... ... ' ... ,
2'990 IF "'- . 1 , .... L.... :BDSl.e 13110: 00'0 .3000
......... IiOSUI 15BO
:sooo , - ,. ,
30'0 OOTO 2'900
3020 RE" • • • • •• •• • •• • CIl'~ ~ LF f OIl S TAftT Of TRANS RDLn ' HES ••••••••••••
3030 FOIl , ., '" '00: """ !: If Fl . 1 ' IE " """"
30.0 _ 13' GDSUlI '590: p., 3 : 0ClSU8 I 'leO: p .IO: OOSU8 '590: N£ T.....
~ P.3':~ '~:P.O ' GOSU8 ''l8O,p. e: OOSUI ''''''' : P_2 ,OOSU8 1590 ' RE ' UIlN
3ObO Ill' H E.-.TY BUFfER HIS""""' • • • • • • • • • • • • • • • • • • •
30 70 J -o
soeo lTlIT <'20 .0
30...., PF< , ..T H' · " ~'"
3 .00 PR' NI l . ' CHR. < 8'O"0HR'0'S. ,,~. ' 64 "

3' [0 PF<'NT· .... 1'E SS<>U£ ' " _fEll ·
;!.' :lO fllfl [ .J TO 2OO: l<£ xT
3 '30 _, N' ['" 0.<'0 '8'0' ,~,!>O >• CMi'fo '60' .f.·. ~.

3 1+0 FOIl I " '0 5D: NL "
31~ J .J .,
3'64 . f J .. ,HE" 1 10
3 170 &0'0 3'00
3''''' Etc>
3 ''tO DATA 0 . ~•• ' O. 60 . 32.B3. 73. ~.1 3. 68 . 82. 1•• 70.70.~7.~.84.'tO
3200 DA'A 1~ • • 1 .72.89.80.e'.79.~ . 1 ' . 0 . 17,ee.~.0

32'0 DATA O.~I . '0••~.32.7.~.~.13.36.~2.3"••• •33.se.+O.~ • • l
3Z20 DA'A .'. ~. 35.!>O • • • • • 9.~7.~3.38 . 0.~• • 7.61 .0
3:130 DA'A 3 1," .3' .3'. J'. 3 •• 31.~. 31 ••• r , 3 ' , 3 ' . 0 . 3 ' . " . 3 1. 3 ' . J'
3.,... DA 'A 3 ' .3 ' .3'.31 .31 .3'.3' .3'. 3 ' .31.3 1. 31. 3' • • • 13. 17. 20••• ~
~ DA' A Z~.~.,~ . ,e.20.'7. 1".3.20.29. Z2.23. I".I. '0.1~.Z'.1.~ . 2.
3260 DA TA .. . I • • ' 5 . 30 . ' • • :25, 3 1. 3.~. I r , 13.2".20,~ . ". I ~. Ie. 20
3.,70 'A 'Z .2• •71•.,3. '0.". 'b. 7. 30. , n.' 7. ,~ . .... . ,o.3. J.~
3~ TA ~.~.~ .O. 6A. O.6A . O . O . O.6A . O . O . O,~ . O, 6A . ~• •6A . O . 6A . ~• • 6A
3""" fA O.O.O. 6A.O. 6A.O . 6A .O, 6A .~• • 6A.O.6A . 6A. 6A.O.O.O.6A.O.6A.6A.6A
3300 TA o.~• •o.o,o,6A .O. ~• • b . , 6A,O."• •~• •~.,O.O.O .~• •O,6A .O .~• •~.,~.
33 '0 TA O.O .O. ~,b• • 6A.O. .... , O.~., O. 6A . ~• •~. O.~.O. O. O.6A . O . ~• • O. 6A
3320 DA 'A o.~•• o.~. ,o.o.o.o.o,~• •~•• ~•• o,~~ .O.~•• ~•• b•• O.O,o,o,o ,0, '
3330 DATA 3" . b6 ,b".3". B1 ,5 ' . B2.B7 .85, . ' .~3 . '3

33.0 ENIl

,......., OUT "20. '
'b"" 8U5UB 3030
1100 OPtN · '· . .. , N.
'7' 0 A• • ' NPU T. " ,. "
,720 P.ASC 'A.'
1730 P-P AND ,.,7: l--P" .0 ' F p< , ,,, THE" ,no
P50 ' F fl . ' THEN P.... : ........... ,5BO: p.2 :liOSUli ,:IoOO' .... ' ..T:oom ' 11 0
P60 ........... , """: p. 'o: GOSlJIl '5BO' "" [NT: OOTO p ,o
, n O"" '''' A. ,
" .... 'F Fl _ ' THE" _ u ",,:80m ' lIOO
17'90 _ ' ''''''
' lIOO 'F U lF ' U 'HE>I ' 8 20
'a,O "" 0 ' 7' 0
' B:!O _ ,N' : "" 'NT: _ 'N ' : C-llliE
10.30 lIDIO ''''0,e... _, .." "", : ", [ ,n -= 1 11 TEst • ••••• ••• •

''''''' WI 2'20. ',__ lO3O

,a1O ' I' ",-., fHEN I"N
,_ H I'! 1_' m :25
, 8'90 _ .2: N I ..T~' '' '. : __ '5BO
,_ .....,,: .... 'NT o.<'O' P ' '' GOSlJIl 1:1000
' ''' 0~., 1: &0'0 '''60
' ........ H I'! , ., To ~
' ' '30 L.e.,: N , NT ~" 'l " : eosua 1380'''.0 [.....:....,.., CH<'' 'L ' I : 009IJII ' 380
I~~" [
'''60 f<E S'O'lf. .s:330
'. '0 I' llfl , _, to ' 2
''OaO ~AO P : l FP:PR' NT C~. <P": J ' f l .' T~N GDSU8 ' 380 ELSE GD5UB 1:1000
[""'" NEX T J
2000 .... [N'
20 '0 " Roo(> T.., N p . I O: OOGUII ' 590
2020 'f ,NP [232 ' _ 20 THIN '2[0
2010 " [NP . 2 3:1' • • T..,.. 3O<l
2040 If ' NP,n." ... ,.., .. 2260
20!10 If fL. ' ' HE " I ........ ELSE , -.
~ PR I" T:PR'''T:RE'' ••••• •••••••••••• CO HESSAUE • ••• • • • • • • • • • • • • • •
2010 WI 27:0.'
-~-.......:> f (l'l , . , To ,~

2 ' 00 _,, _ , .., o-<"'P',:_ 22""
.,ITO ...." .... ,'"~,P..:_ 22""
2'20 _3:1:N I'" o-[P,, :_ 22""
., ,30 I<£ ll ,

2 1"" ""S''- .s:330
2 ' 3D f aR , ., TO ' 2
2 ' 60 Il£AD P: .... [..T CMi'fo 'P" '_ 2240
2' 1O ""' T '
2190 N , '"
n...., 'f R. ' '><E " "'2 ELSE _ ,0: 6DSUB , "180
:noo If , NP'n.,,-. T""N 500
72[0 ' f [NP ' 2 32 ' . " T><E" 2260
2220 If ' NP'232' .20 T..," ' 2 ' 0
2230 IIOTO zosc
.,2.0 If FL_ [ T~.. L"':~ '~: RE'UHN

2?lO OoSu. '~OO:RET"""

22bO " CO< I I> OOMlW Tl NE • •••• • • • • • •
2210 CU' 2:ro. ,
2 200 OO'SUB 3030
22'90 ""UOk£ 3 290
n oo ". , NP<21'"
2 310 PRTN' E...·p·
2 320 .... [..,. coo ID',"4 .,
2 330 MAlI C

n.oo CUT "'''.C
23S0 'f C< " 'HE" 2.,0
2J,600 .... ' NT E · q- :
2 3 70 N , ..T ( ,.
.,~ WI 2' ..
2390 If fLO<> THE" 740
:l4OO ....m 1'20
2.,0 f(l'l ' .1 TO ~: NE .T

2 U O lID' O .,3.30
., .-I'TE E.. '0 DII,I< IiIlMTI~ ••••••••• ••• • ••••
2.40 0lIT 2'20.0
2.~ 'f 00< . 38:/00 ' fHE.. 3070
2.""" ....,"',.......,
2. 10 INPUT ·G'~ • •~. " ' • • n... *"d .EIT ., ....
2.60 OPl N ·O· , .' ,·SYO:·'N.2."'" " . 38:200 '
~ llooP£ E~' .. ,
~'O If 11-= TIEN """"'"
2~10 [f Uo l3 THEN ~.O
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Fig. 1. Baudot send routine.

(RUN) the program . line 300
sets a flag (Fl) to 0 or 1 de
pending whether ASCII or
Baudot is se lected. line 150
in itializes a flag (CF) fo r
Baudot uppe r- or lowercase.
(2 = lowercase " letters.")

If Baudot is selected, lines
450-480 create arrays to
convert ASCI r characters
to Baudot and vice versa.
ASCII , of course. needs no
conve rsion. so line 440 skips
the arrays if ASCII is se
lected.

After selection of the
mode/speed, lines 510-720
create the second menu.
which will appear to the
right of the first menu. lines
510 and 710 turn the cursor
off and on .

'-, e~'''(H.

)_00" •••..,.,••r OCl
."""01

.A..., ...,
~ 1"'-'" 1

'n "
'"" ~

'_'J ~ ,.., ./'.
'/ '""... 1 ~~' , J~

. n ",
I •'. ! I •. " 1 .,,.,

' "

y
.,

I ~~~ I •
. n

I .'. IOu1 , _. , ~ <-; ' ••,

'1-" I '·'
! •." 1 I ~r I".

I;'V "-' I I~~"'-' I

ou, ....... 1'0 <.....« .. _ I v" I
"....... -00."'.. I eN J-- 1"''- I

I..•...... I

CTRl-K (ASCII 11) will place
all incoming data in a mem
ory buffer. lines 880 and 890
accomplish this. line 890
places the c ha racte r in
me mory starting at address
38200 (decimal), increments
once and inserts a decimal
255 (a ll bits "1"). line 900
permits this buffer to extend
to 56000, then resets to
38200. an 18K buffer. (If you
have 48K RAM. the top
should be set to 4OCX>.) This
buffer is not lost when re
turning to "SEND" or the
menu. but to continue plac
ing cha racte rs into the buff
er after touching any key
subsequent to the CTRl-K. it
will be necessary to again
hit the CTRl-K. This is be
cause the last key struck re-

ASCII Receive mains in the keyboard port
lines 740-910 take ASCII (232) until another key is

characters from data-input struck. By the same token,
port 216, print them on the striking any key after the
screen, and send them to the CTRl-K (during receive) will
printer port, 224 . If dur- ha lt placing characters into
ing reception it is desired to the buffer.
store the message or any line 780 checks the line
part thereof , striking a Status Register of the UART
64 73 tor RadiO Amateurs • April , 1986

(ACE ) to see if it is ready to
accept another cha racte r.
Bit 0 of this port (221) is set
to logic 1 whenever a com
plete incoming cha rac te r
has been received and trans-
ferred to the receiver-buffer
register of the ACE. If this bit
is 0, line 810 loops the pro
gram back to line 780 and
waits for the next character.
In line 780, the byte from
port 221 is logically ANDed
with a one to toss out all but
the first bit, bit O. During this
looping period. lines 790
and 800 check the keyboard
to see if aCTR l -T orCTRl-D
wa s struck to ex it the
routine.

The incoming-data byte is
ANDed with 127 in line 820
to toss out the eighth, parity
bit. This also has the effect
of subtracting 128 from any
rec eived extraneous-noise
cha racte rs between 128 and
255 decima l. line 850 filters
out these unw anted cha rac
ters. l ikewise, line 830 filte rs
out a " form-feed" and line
640 gets rid of an "ESCAPE"
characte r. Reception of an
ESC followed by random
characters can produce di
sastrous results. line 860
prints the character to the
screen and 870 sends it to
the printer port.

Bau dot Receive

The Baudot receive rou
tine, lines 920-1200, has two
loops-one for uppercase
(FIGs) and one for " le tte rs"
(l TRs). The program jumps
back and forth between
them as it senses an incom
ing upshift, FIG cha racte r,
line 1<XXl, or a dow-nsh ift
l TR cha racte r, line 11 30.
The Baudot lette rs are con
verted to ASCII characters
in line 1010, or Baudot FIGs
conve rted to ASCI I in line
1140. These conversion ar
rays we re created from
"DATA" in lines 3190-3220.
lines 990 and 1120 get the
Baudot cha racters and AND
them with 31 to toss out all
but the five Baudot data
bits.

Keyboard Transmit

Transmitting from the key-

board is accomplished in
lines 1210-1360. line 1220
turns the transmitter on , and
the subroutine directed to
in line 1230 is used at the
sta rt of all transmit routines.
It provides a slight delay
after turning on the trans-
mitter and outputs two ca r
riage returns and a line feed.
The statement " INPUT${lY'
causes MBasic to read one
cha rac te r from the ke y
board . P =ASqXS) returns
the ASCII code of XS (line
1240). line 1300 prints the
cha racte r on the screen and
sends it to the printer for
hard copy (if the printer was
turned on) . St riking the
RETURN key for a new line
does not issue a Iine feed
with this system. This is tak
en care of in lines 1310 and
1350. If the mode se lected
was ASCIl. no conve rs ion is
required and the cha rac te rs
are sent to the output sub
routine, lines 1580-1640. If
Baudot was se lected, then
the cha racters are sent to
the fo llowing subrou tine .

Baudot Send Subroutine

O peration of this subrou
tine is best described with
the a id of the flowchart, Fig.
1. The character flag, CF, has
been se t to 2 (lTRs) at the
start of the program . ASCI I
cha rac te rs from othe r rou
tines enter as ASC II code in
tegers, variable " l," The first
line tests to see if they are
lowercase ASCI I (more tha n
97. beyond the range of con
version array ll , 0 to 97). If
so. 32 is subtracted, making
them uppe rcase ASCI I. Next
the cha racter is tested to see
if it is a "space." If so, a fur
the r test is performed to see
if the previous cha rac te r
was a FIG or a l TR (Baudot),
If both cond itions are me t, it
sends out a Baudot space
{4l, sets the fl ag to 2, and re
turn s If the previous charac
ter was a FIG characte r. then
a l TR (downshift) is sent
before the Baudot space.

Next the program checks
for a horizontal tab (ASC II
9). Tabs will not be pro
cessed, but a space will be

•
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0Il'fTC* "'f.... •_Ceo. 0-_
Rp-Tap e-. Ko,-_- SoopflOr.-_.
_UJl_~

"'OO=~'=:U-MOO~~;; ..
CALL RlfI DIET.....
~\10'---.••c.-._.__ _ es_

or~ "" "00 OOU- M.OO--

'"" Al"

"AROLO C, N OWLAND
WIt_"

reads the stri ng one charac
ter at a time, and li ne 2910
tests for the e nd es tablished
in line 2890.

Empty Buffer Message

If the buffer is empty
upon selection of 7, 8, o r 9
of the menu, this subroutine
will superimpose " No Mes
sage In Buffer" over the
"SElECT NO ." stateme nt of
the menu. This is accom
plished using the di rect cur
sor-a dd re ssi ng fe a ture of
HDOS.

This program should be
e asily adaptable to o ther
machines using MBasic by
appropriate changes to the
com ma nds and statements
e soteric to the H-89, e.g..
c u rso r add ressing, sc re e n
blanking, port address, etc.
O f course, the versatile fea
tures of the 8250 ACE a re re
q uired for th is p rogram to
work without timing delays.

Many thanks go to Dale
Cockle K5JrC for his patient
testing a nd helpful sugges
tions to get the program run
ning.•

-..0"" AT l AST " .. Y E ~Y AFFOOl DAl l ( CO " ' U' ( OI
~ AT A V(OIY OOlD... lE ' ~ ICt

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

"" _ . ' " , ' .>00 """" "OOIA.' -.. ....~ "'" ee.-o._ _
~... , '" 'f...._ ... " .. ' ••_"0_:->0 .....~ .DuO
C ~,' ~' ''G~ ~ 'DuC'''O~'' _U~>OUf ,,~,. . C~IC' .,PO.'
coo.. 'OOIl_ _ ""~'''''_",",,''' """"'..... . ~o .~ " o ........ '_.<:0.10-' •• t o " ~ DEc ....., OUC" '001 'VI.' ,,~

'~O 1lC~ ~"rlC 'U','''''''''_'' ' . " '00I0"'''' -eo
"'. C-'.""t t. u- ."" T~' ...... Of T~' COtH'U"...... " .......... •' • ,.__ ""0< """", .~, ..... ".n .o Il" '001

-'... """",,T 0'" ",~AT T..,- "CT""," ~'" <In ... ..oo< .'''' ~TO"''''''''' •..,- ",.uS.""Sf ""'IS .... '-""'AC'COGI O <I" ' ..... ,."" ,~ ..._,..c.wso._.' ","""",T_~

.n .. T _~"
<1fT T __• _....... ,_.~ __•

e....u. Soft••..,
1_ -, _ ",

_ .............-0.. ..
~..·•__ ' '''' o:u. ;
' '''' 0'•• ; " ..
'0 ... .,...,. "".. ... ~.. _, .._o...
_00 ''"T _ ".. "' 0"""'"

•n n ....

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

CHIP BONANU ....__..... _ . ........
. ' .. Eo' 001 10 _ ..
. .... Eo' OOI . _ ..
OUI Eo'OOI ._ ..
....... 001 10 _ _ ""
It...... 001 10 _ . "".. . ... "" 10 _ _
• •• Eo' 001 . _ , ....
.OO Eo' '''' ,, _ _ ..
". Eo' 001 10 _ _ ...-,..•- ,,~oo.....,.........--, .oo

~PPlE POI'IER
SUPPLIES

lIHlPl'lptQ INFORlllAnoN: PlEASE INClUDE 10'10 OFORDERFORSHIP
PlrtQ ~ND HANOlINO CH~AGES (MINIMUM 112.50. MA>l.IMUM $101- CA·
N~D1"N OIlOERS. "00 $1.5O IN US FUNDS, M!CtlIOAN RESIDENTS " 00
4... SAUS TAX, FOIl FREE FlYER. SEND V. ST.....P OIl SASE.

HAL·TRONIX. INC.
P.O.BOX11010EPT.N ".Ul
12671 DlX·TOLEDO HWY
SOUTHGATE. MICH. '11 " PHONE (313) 211·7773
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Empty" message a nd return
to the menu.

Buffer Status Message

This routine is p rocessed
when anything is in the buff
e r as a result of a CT Rl -K
during receive . Variab le I in
line 2590 determines how
many bytes are in the buffer.
a nd lines 2610- 2670 displ ay
th is quantity o n the 25th
line .

This message w ill now
stay o n the 25th line until
e rased by se lecting "8" of
the men u or reading the
buffer to disk (o r re-RUN the
program).

Read Buffer Routine

This routine will s im ply
read back to the scree n
whatever is sto red in the
buffer.
Canned Message Routine

Here is a c anned " bra g"
message that can be 256
bytes in length. The st ring XS
is the message a nd the @
w ill issue a CR and LF. a l
though it is one continuous
line in MBasic. line 2980

Write Buffer to Disk

This routine write s a sim
ple seq ue ntia l file to disk
from what was stored in the
buffer memory as loaded
from the receive routine
a bove. If th e buffer is
empty, line 2450 will vector
the program to the " Buffe r

gram exits to the tra nsmit
kevboard

RY Test and CQ Test

These are merely loops
to re ad and send RYs (*U in
ASCII) or CQ w ith a space.
The end of these for-ne xt
loops d rops to the ca ll
sign loop, the DATA state
ment at line 330. These a re
ASC II codes for: " space DE
W3RWU/5 space." Change
this line of data for the call
sign of your c hoice . At the
end of eac h line of test (o r
CQl. the keyboard is c hecked
fo r a command to exit the
loops and go to e ither key
boa rd send. CW 10 , or the
men u.
CW ID Routi ne

This routine use s the line
Control Register o f the AC E
to send a Mo rse ON 10 _ If
bit 6 is set to a logic 1 (by
sending a 64 to port 219), the
serial-output AC E is fo rced
to a space. When bit 6 of th is
port is set to a logic 0, it is
forced to a mark. The data
characters in lines 3280
3320 se nd my ca ll . Three
consecutive 64s a re a dah.
one 64 is a dit. Three co nsec
utive Os are a space between
characters. and one 0 is the
space between dits and dahs
within c haracte rs.

This port (219) co ntro ls
the bit configurat io n of the
An:, therefo re it must be re
stored to its p ro per " BCO N"
at the e nd of this routine .
line 2300 sets the argument
of variable B to this setting
and 2380 puts B ba ck into
the port line 2410 is a delay
to set the ON speed to about
15 wpm. lines 2310 a nd
2320 put a re verse video
message on sc reen , a nd
lines 2360 a nd 2370 ta ke the
message off when the 10 is
fin ished and the program
exits to the re ceive ro utine .

issued in Baudot. line 1410
checks for a carriage retu rn.
If there is one. the program
will send out a : l TRs, CR,
and LF. If the c haracter was
not a CR. line 1420 makes
the decis ion whether the
character wilI be a Baudot
upper (FIG) or a lower It,TR).
All ASCI I characters less
than 65 will be Baudot FIC s.
From here the previous char
acter is checked for FIG o r
LTR by testing the CF flag. If
the present character is dif
fere nt from the prev ious.
with re spect to FIG o r LTR.
the a ppropriate FI G o r LTR
shift is t ransmitted prior to '
the characte r. The ASCI I
character is converted to its
Ba udot code from the a rray
in line 1440 or 1490_(DATA
lines; 3220-3270.) If the pres
ent character is the sa me
case as the previous, no shift
command is given, the ap
propriate flag is set, and the
program RETURNs to the
proper routine.

Character-Out Subroutine

Timing speed (ba ud rate)
is controlled by the UART
(AC E). lines 1590 a nd 1610
loop until the ACE is re ady
for another c haracte r. Du r
ing this looping. line 1600
checks the keyboard for a
CTRl -D to exit the routine
and go to the menu. The
CLOSE is there in case the
EXI T was from reading an
O PEN disk file. line 1630
sends the c ha racte r to the
output port [216).

Transmit a File from Disk

line 1710 reads one char
acter from the disk file . Line
1720 returns the ASCII code
of the c ha ra cte r. HOOSI
MBasic strips off all CRs
when writing to a d isk file .
line 1740 tests for th is CR
that the disk issues from
sensing an LF . In this case,
lines 1750 and 1760 will
send out the required CR
and LF .

The characte r is printed
o n the sc reen. and the n the
progra m loops back for the
next c haracter. Upon sens
ing the e nd-of-file (EO F), the
file is closed and the pro

" When You Buy. Say 73"
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Dave Malley KJNYK
97 Berte Dr.
Ma nchester CT 0604{}

Malley's Manchester Monitor
Listen in on the world's finest conversationalist - you!

Fig. 1. The circ uit for the monitor board.
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was placed on the design
was that o nly a single supply
voltage be necessary so that
the + 13.5 V dc in the FT
101 E could be used. Another
was that all parts be locally
available. An l M386 met
these simple require ments
and is capable of supplying
about 0.4 Watts of o ut put
power. This is a popular Ie
which has been used for the
audio section of direct-con
version receivers . These re
ce ive rs require a very high
audio gain to offset their
typical lack of an rf ampli
fier stage. This linear IC can
be configured as either a
20 X o r 200 X am plif ier. Fo r
our purposes, the lesser gain
is mo re tha n enough and re
quires slightly fewer parts .

The circuit for the mon i
to r board is shown in Fig. 1.
The audio input to the
lM386 is supplied through a
disc-ceramic capacito r and
a potentiometer gain con
trol. A voltage d ivider is pro
vided at pin 6 to d rop the
transceiver supply voltage
from 13.5 V to 8 .5 V, which is
approximately the midpoint
of the 4-12-V-dc allowable
range for the lM386. This
voltage is bypassed with a
O.01-uF capacitor to keep
transie nts out of the chip.
Note: A 1{}uF e lectrolytic
capacito r can be connected
between pins 1 and 8 if a
200 x gain were desired for
another application. In th is
case, the negative side of
the capacitor is connected
to pin 8.

wh ich the operators f ind
really helpful.

Having determi ned the
fundamental need for yet
another convenience item,
it became necessary to de
te rmine how to add it to the
transceiver. The typical cir
cu it in comme rc ia l amateur
rigs invo lves d iode detec
tion in o ne of the i-f stages.
This procedure was selected
presumably to allow the op
erator to hear the actual
transmitted audio quality. It
is a relatively complicated
method and one which some
believe does not accu rately
repre sent what the re ce iving
station actua lly listens to
(because of pro pagation de
lays and the de te ct ion c ir
cu itry itself). These consider
ations led me to sampling at
audio frequencies, which is
basical ly quite simple ,
While this article presents
ins ta llation de ta ils which
specifically relate to the FT
10 1 E, t he m o d if icat ion
should a pply to many othe r
tr an s c e ivers with mi n or
c ha nges .

The audio unit in the FT
101E is designated PB1315.
One output of this circuit
board goes to the transmit
ter modulatoncsciltator sec
tion (PB1184A). O sci llo
scope measurements showed
that t his au d io outp ut
le ve l w as insu fficient to
properly d rive the head
phones. Consequently , a
simple IC amplifier stage
was requi red .

One of the restra ints that

· '1.SVOC
Pl~ IS. pa' l lS

ating a muJti-operatorlsingle
transmitter (mu lti-single) DX
phone contest We fou nd
that having boom-micro
phone headsets for both op
erators was invaluable when
working split frequency o n
40 meters. This is necessary
since European a mateu rs
cannot transmit above 7100
kHz. Here the monitor func
tion allowed both of our op
e rators to know when the
other was transmitting. An
other benefit was found
when using a closed-loop
CQ tape; there was less clut
ter involved in patching the
tape-recorde r audio into the
operator's headphones.

You may be th inking that
th is might be gre at but if
you're not a contester, who
needs it? Well, I have found
that there's some thing of a
psychological boost to hear
ing your audio directly in
the head phones during nor
mal SSB operation . Also,
com mercial full-duplex FM
headsets are used for co m
m un ic a tio n in high-noise
a reas at work. These radios
also have a monitor featu re
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O ve r the past several
years my Yaesu FT

10H has been modified
rathe r extensive ly. This was
due in part to an interest in
improving the receiver se c
t ion for contesting. The
other factor was an uncon
trollable need for its owner
a lways to have a hot so lder
ing iron in his hand . In any
event, the radio gradually
improved to the point where
it seemed to playas it
should from a competitive
sense. However, a new fea
tu re became desirable dur
ing the past year- the abili
ty to mo nitor the tra nsmit
ter' s a udio in the he ad
phones.

When the manufacturers
initially introduced the mon
itor feature , it seemed more
like another bell or whistle
than the solut io n to a real
need. Perhaps it still is, but I
have found that there are
severa l re asons that make
this fea ture rather conve
nient.

The first hint of desirabili
ty came when I was oper-



formed very well with good
Quality microphone audio
present in the headphones.
Drop me a line if you have
any questions on th is modi
fication (an SASE would be
appreciated),•

Parts List

2 .01 uF RS272·131
1 .05 uF 272·134
1 4.7 uF 272-1024
1 22 uF 272·1026
1 10 Ohms 272{)Q1
1 22 Ohms 271.()()5
1 270 Ohms 271 -1314
1 470 Ohms 271 ·1317
1 100k Ohms 271·220
1 LM386 276-1731

Fig. 3. Parts placement.

This is a simple modifica
tion that can be performed
in a couple of hours at a lei
surely pace. Thus, it is well
suited for the newcomer to
home-brew work. All parts
can be obtained from your
local Radio Shack store, as
shown in the Parts list. Con
siderable variations in the
electrolytic values can be
made without signif icant ef
fects. likewise, the voltage
divider can use other values
as long as the voltage range
noted above is not exceeded.

I have found that the
monitor fun ction has per-
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Fig. 2. PC board, foil side.

gain if necessary and pro
vides more space than that
available under the rig's
chassis. Once assembled. all
that remains to be done is to
talk into the microphone
and adjust the pot until a
comfortable audio level is
heard in the headphones. It
is advisable to turn the re
ce ive r 's volume control off
before setting this level
since the receiver will be
muted while you are trans
mitting. The monitor's gain
pot is wi red so that it can be
turned off entirely if that
should ever be desi rable.

The circuit can be assem
bled on a piece of perfboard
or on an etched circuit
board. Parts placement is
not critical, although the by
pass capac itor should be lo
cated as close as possible to
pin 6. The PC board, foil
side, is shown in Fig, 2.

Connect the monitor
board input to pin 8 of
PB1315 and the resistive di
vider to pin 15 or 16 of
PB1 31 5. The mon itor output
shou ld be attac hed to
PB1315, pin 22, which feeds
the headphones. Miniature
coax (RG-174) was used for
these connections to elimi
nate any possibi lity of rf
problems.

O ne of the more difficult
problems encountered in
modify ing modern trans
ceivers is finding a place to
mount extra circuitry . I
chose mounting the board
on edge between the audio
and modu lator/osci llator
units using one of the exist
ing posts for support This
lets you adjust the amplifier
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Selling 73 tor Ra
dio Amateurs will

make money for you .
Consider the facts:

Fact #1: Sell ing 73 tor Radio Am
ateurs increases sto re traffic - our

dealers tell us th at 73 forRadioAmateurs
is the hottest-sel l ing amateur radlo magazine

on the newsstands.
Fact #2: There is a direct correlation between store

traffic and sales- increase thenumberof peepre coming
through your door and you'll increase sales.
Fact #3: FacU'1 -+ FacU'2 = INCREASEOSALE$,which
means more money for you. And that's a fact.

For information on sell ing 73 tor Radio Amateurs , call
eOQ-722-7790and speak with ourd irect sales manager.Or
write to 73for Radio Amateurs, 70/202 No. Peterborough
NH03458
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On is J. Cogburn KSVKQ
1137 ~bbt-y Road
Cano/ltOfl TX 75OCl6

Easy Digital Circuit Analysis
Learn the basics of Boolean algebra while you design

an electronic keyer. Then use K5VKQ's techniques
to give your project a "so ftware smoke test."

•

Got a computer you are electronic computer, their
trying to find uses for cost and avai lability ex

besidesplaying games? Want elude the average user. The
to sharpen you r elect ronic application of Basic to the
skills for that upgrade? Or problem promised a method
are you just interested in of analysis and also provid
computers, period/ Then here ed an excellent opportunity
is another application for to better understand the Ba
you. Try analyzing your digi- sic language itself .
tal circuits using your new let us then proceed in the
(or old?) computer. following manner: First, we

Microprocessors tncorpo- will investigate the exist ing
rate a set of logical oper- log ical operators, Then, we
ato rs in their inst ruct ion wi ll define equivalents for
code. Bask interpreters and the brethren who do not
compilers usually incorpo- have the Boolean functions.
rate these features also. Finally, we will develop
Even if your Basic does not some additional logic clr
include Boolean operators, cuits with applications. The
you can st ill analyze digital logic (or Boolean) operators
logic ci rcuits with it. normall y encountered in rni-

I became interested in the croprocessor languages in
application of the Basic lan- elude the OR gate, the AND
guage to the analysis of dig i- gate, and the XOR (exclusive
tal circuits about the time lOR) gate. Additionally, an
got my computer up and equivalent of the exclus ive
running. As a working engi- NOR, the NOT, and addi
neer. I am acutely aware of tional fu nct ions may be had.
the tedious nature of defin- The usefulness of functions
ing the expected operation other than the OR, AND,
of a digital circuit by hand and the XOR is question
The possibility of reducing able, as they may not be de
the effort needed to define fined for binary logic and
the operation of a circuit may produce results which
was suff icient encourage- are not expected. For exam
ment to pu rsue the posstbih- ple. the NOT function on my
tv of doi ng it by computer, machine is a two's compie
Although custom circuit- ment of the sum of a num
analysis programs have ex- ber and one. The answer
isted for about as long as the comes out as a negative
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number, The best solution is
to use what you have but
make sure that what you
have works Generate .(or
look up) a truth table for the
operation you are verifying.
If it works, use it If it pro
duces weird answers, don't
use it.

If you have any Boolean
functions in your Bask, they
are probably:

• O R-Used to OR two
words together. We w ill
limit our words to the num
bers 0 and 1. Although the
possibility of using numbers
from 0 to 255 (for 8-bit
words) makes 'lb-brt-wide in
put gates possible, one must
crawl before one can walk .

• AND-Same as OR ex
cept it performs the AND
operation,

• XOR -lf you have it, it
exclusive ORs 1\\10 numbers.

If we write a simple pro
gram to illustrate the use of
these functions, it will look
something like th is (for stan
dard or ANSI Basic):

10FOR A = OT01
20 FOR 8 =O TO 1
30 PAINT A OR B;
40 NEXT 8
50 PAINT
60 NEXT A

If we run th is short pro-

gram, we will get a display
which looks like this:
o 1
1 1

The f irst line represents
the ORing of A and B when
A is 0 and B is f irst 0 then 1,
The second line is for A = 1
and B is first 0 then 1. This is
indeed the correct result of
the operation of an OR gate.
If AND is substituted for OR
in the above program, the
display will be:
o 0
o 1

This is the correct result
for the ANDing of two digi
ta l signals. In like fashion,
the XO R operator produces:
o 1
1 0

The f irst operato r we will
define is the inverter. This is
an absolute necessity if we
do any TTL analysis. Fortu
nately, the function is easy
to obtain. For applicat ions
where we w ish to recognize
the invert operation. we can
call this INV. We can def ine
the operation as:

10 INV(O) = 1
20 INV(1) = 0

The application of this is
shown as Inverter Operation
in listing 1, lines 10 and 20,
where it is used to change an
AND function to a NAND
function. Instead of the name



~ ,-.:~' ...,_T1""
I . 1_ ' .
,.. ,_ U. _ , ,

2S .... , .." .... , .., -_ 6oO' f - ' .... ' ..T
,.. ~0f0 _ TO •

.. .... .... 'a.
M .... r..' ,....,.. ....."....." .,....,..,
...... " A
.....a

$ _ IiIlI£
,. LI' ...
,.. u' .. ,.,. ,
:l<I _ . Ta ,
.. ,a ,
"" So .. , '.....,.., .,, .
1$ rN'
....... " A
... [ N a

$ - ..
,. LIT ..,,, ...
,.. LU .. , • •• ,

.. . ....... '0'...... .... Ta ,
"" " N'''' ' '''.'.. ....,.., ~,

,. n .
1$ , ...
........ A" ,~

_""f
, ,, .
~

Listing 1.

"~, .
• •

"
Lis ting 2.

"~, .
• •
"

Listing 3.

Listing 6.

~

f n ' n '
f _.or ' ~~,... " .. " .. " .. . , ... ,

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

Listing 5.

~-• •• •
"

~"'" " " " " " " " " " ' "CR''''',.,.....,.,.,
N ,_" ,'''
" .OR_'O'...... _... ,
"" ....,... 1_" ..... '..· ,_ '••,·,_.,_,.,·." •.. ... ..
'. ....'N'
"" ..U T

""" " " "
• .... J~ ,

''''- ~ , .., , , ,-f n'..- ......... ... ,·.. ,
~

Listing 4.

$ LlP .Le.,. LET ,
,.. UT ""...".ET g... ,I·.
• • , ........€ or , ' or r.~

M r"""" ·E I ' or ~ - ,~.. , '.,.,'. , ,,,..
N "Of> , _, ,a ".
•• ,. J .C~.E" ,..,-" a' l
'N '" '00 ""'''£1 · ' ,..... a·.II.....'N' '"12. , ~ D '." ' ...... . ,_.(j,.. O<., ..... ,co-', ..
, foe

"~.......- • or , ..... n •'n", • or , ' '''' ~~ •· .. .. .... .. .. .. ............
~

£n• ..- . .... ' ..... ~ ~ •..... ......... , .or ~~,

• ••• • •••• •••••••••••
"

Listing 7.

73forRadioAmateurs • April. 1986 69

..•,
~

~ Ra" ••••••••••••••••••••CR ... '1
' . ~... _.Ta'
N~CR .... Ta'
:l<I , _, . ,.,.. , " ....
"" r '_" _''' ' '1_'••"
.. • ' .... rN', .-'"

,. -r ....af~

N ' 11 ..... , , ,
.. ""~ ~H8 , c ••• T> . ,' 'c ' ....al .... .. ' ....a.. "" ,' ..... 'c' ...n. ...a' ..... ' ' '' "" 'c...al ..... .. '.
...., ..... " " ... ' c a a"". ""• •NCA 'C ac. OR ' I>C.

" '.." .... ' N" ' N" ' .. '.., 'N' -S ..... c -. 'or ........ ' . ' ..... e-' .~. , '0·... .... 'N'.. "", N' 8PC'4"·•.•• .,-•.•- ,~ , ,.•-.8PC,$.,-•••-,~, ...,. ,. ,.
, ,..' . e->' - " ~ '" 1" ,a U' ' N' ---"... ",.... , .. ,
"" ~ C.......... ,..' C,SO"C'2,, -,-,SO'C '2"
'N ~ ,a .
" ,a ,
'N r..' , . ,C"~NC.." ,., C, ' Sf'C 12"
, n,•• "u,
, ""'", ..

built-in logical operators. as
seen in listing 5.

If you have the define
function {OEF FNJ, you can
use it to generate add it ional
logic operat ions such as the
ADDER (see Listing b]. Addi
tiona l logic functions such
as fl ip-f lops. counters. shift
registers. etc.• rely less beavi
ly on strict ly Boolean opera
tions. For example. the J-K
fl ip-fl op can be represented
without any Boolean opera
tors (see listing 7).

In analyz ing circuits using
counters. fl ip-flops. shif t reg
isters. and other devices us
ing cloc ked signa ls, you
shou ld incorporate some
method to ensure that your
prog ram sim u l a tes the
d ocked operation. Some cas
es exist where no special
care need be taken (as in the
following f lip-flop example):
10 INV(O) = 1
20 INV(1) = 0
JOCK =O
4OQ=0
50 FOR 1= 1 TO 10
60 IF CK = 1 THEN 0 = INV(O)
70 PRINT 0 ;
80 CK = INV(CKj
90 NEXT

It is usuall y necessary to
prov ide some method of en
suring that the true d ocked
operation is simulated. This
is accompli shed in the
above example by use of the
INV{CK j, Since CK is 1 eve ry
other alternation. Q wil l in
vert every other cycle. simu
lating a by-two frequency di
vider. In most cases. how
ever, th is is not suffic ient . as
often some form of gate is
used to interrupt the clock
signal. The resu lt of this on
the above rout ine will be a
conti nual flipping of Q if CK
is gated to a continuous
high, This can be circum
vented fa irly easily by the in-

INV. we could use N (or for
t hat ma tter any symbo l
which the computer will rec
ognize). The use of the N
with AND or OR functions
better enab les us to recog
nize the NAND or NOR oper
ations. (See list ings 2 and 3).

For those who don't have
logical operators. we can
develop what we need from
the arithmetic operato rs .
The easiest to derive is the
AND funct ion. Since it is the
same (for 0 and 1) for both
logic and arithmetic, we can
use the multiply (*) opera
tor. A AND B can then be
represented by A·B. For A
and B having va lues of 0 or
1. t he only case where
A* B=1 is when both are 1.
which defines the AND op
eration. The NAND gate can
be derived by invert ing the
AND gate as show n in
NAND GATE (listing 2),

To derive the OR and
NOR functions. we need to
remember the Boolean iden
tity which states. " invert ing
the output of an AND gate is
the same as inverting the in
puts of an O R gate." Con
versely. " inverting the out
put of an OR gate is the
same as invert ing the inputs
of an AND gate." (You might
remember that the next time
you need one type of gate
and you have on ly t he
other.) The NOR gate is the
easiest of the two to derive
since it is the invert of A
multipl ied by the invert of B
(see listing 3). The OR gate is
the invert of the NOR gate
(see list ing 4J. If you don't
have the exclusive O R fun c
tion . you should remember
tha t A XO R B ~ (INI/(A)
AND B) O R (B AND INI/(A)).
The XOR gate can also be
derived without the aid of



performed as expec ted, I
wrote the kever program to
simulate the operation of
the kever (listing 9). The pro
gram-run shown under the
listing is the simulation of
the circuit operation for an
output of " spaces," " dot,"
and " dash" - i, e., one dot or
one dash. This veri fies the
self-co mplet ing nature of
the dots and dashes and also
the dot-to-dash ratio. It can
be seen th at four clock
pulses are necessary to com
plete one dot. The dashes
are three times the length of
the dots or twelve clock
pulses long. The oscillator
must then run at four times
the dot rate (twelve times
the dash rate) to obtain the
desired speed,

To simulate keydown op
eration, line 1bO must be re
moved. Thi s prevents the
program from assuming a
" space" when the clock
goes low. In fact, it forces
the program to assume that
the input co ndit ion (dot,
dash. or space) remains until
directed otherwise. The pro
gram (i.e.. circuit) continues
to generate the proper dot
to-space and dash-to-space
ratios when running either
dots or dashes.

The initial Ii.e.. power-up]
conditions are establ ished in
lines 10 to 100. Either ra n
dom (lines 90 and 100) or
predeterm ined (line 60) may
be used to define the initia l
condit ions. The ACP and
OCP signals are int roduced
into the program to simulate
the edge-docked operation
of the counters. Without th is
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co rpo ra t ion of a gat ing
function, as shown In list
ings 7 and 8 (the E in the J-K
flip-flop and the A in the D
flip-flop). These slightly dif 
ferent approaches produce
the same result; that IS to
prevent the output f rom
f lipping without the proper
clock signal.

Proper gated o perat ion
can be accomplished by
gating this signa l as an
enable or by gating CK. CK
can be gated by adding a
gate in the D f lip-flop or by
usmg B In the J-K flip-flop.
Either an AND gate can be
used (as In the J-K flip-flop)
or an O R gate can be added.

The schematic (Fig. 1) is of
an electronic kever which I
bui lt some time ago It uses
a 555 oscillator as an input
and generates an output
with a dot-to-space-to-dash
ratio of 1 to 1 to 3. with self
completing dots and dashes.
Speed control is obtained by
controlling the f requency of
the 555 oscillator. The key is
a typica l single-pole, dou
ble-throw sw itch normall y
used on elect ronic kevers. (I
made mine f rom a te le
phone polar relay which I
obtained f rom a surplus
sto re.I

To verify that the circuit
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function, the counter is not
restricted to count ing only
when the clock is toggled: it
will count as long as CK is 0
if th is function is not pres
ent. This is accomplished
by lines 270, 280, 290, and
330, 340, ACP and BCP are
set to 1 each time through
and can on ly be set to °
when AIN and/or BIN are/is
set to 1. This results in count
ing occurri ng only when the
clock is toggl ing. This or a
similar procedure is neces
sary whenever a clocked
type operat ion is simulated.
Lines 110 through 370 simu
late the actual operat ion of
the circuit.

The system which I used
to assign variable names
was to use the device name
followed by the pin num
ber -for example, U310 cor
responds to device number
U3, pin 10. This procedure
may not work with your com
puter, however. It may be
necessary to choose simpler
names to ensure proper cir
cuit operation . Otherwise,
the computer can confuse
the signals; e.g., if the com
puter is capable of recogniz
ing variable names only two
or three symbols long, it will
confuse signals U310 and
U31. This is determined by
the Basic which you are us
ing, so know what your Ba
sic is capable of before you
start assign ing signal names.

If you decide that you
need an economical kever
and wish to build one, a
parts list and descript ion of
the operat ion of the kever is
included. It is very simple in
operation, requiring only a
single contro l fo r speed
(plus a switch if you want
multiple ranges) and work
ing on the assumption that a
space is one unit long, a dot
is one unit long. and a dash
is three units long. The cir
cui t ca rl be const ruc ted
from common parts found
in your junk box or pur 
chased at your local Radio
Shack store.

The d ash gene ra tor is
composed of U1 , NAND
gates U4 (pin s 1, 2, and 3)
and US (pins 1, 2, and 3). OR

-uv

" T
~,

r-r-'

'" • •, ,
coe ",

~
, •

~ -1- . -!-

Fig. 2. Pulse generator.

gates U6 (two). and inverters
U4 (output pin 11), US (out
put pin 11 ). and U6 (output
pin 1). The dash circuit will
toggle on power-up unt il
QA, QB. and QC are all high.
This will cause pins 11 and
12 of U6 to go low, driving
pin 2 of US high. If the " pad
dle" is in the space or dot
position, pin 1 will also be
high. This wilt drive pin 3 of
US low, wh ich is inverted by
inverter US. driving pin 8 of
U6 high, blocking fu rther
clock pulses to AIN , If pin 6
of U6 is low (more on that
later). then moving the pad
dle to the dash posit ion will
cause pin S of U6 to also go
low. Th is drives the output
of the NOR gate high, which
is inverted and dr ives pin 1
of US low. This results in pin
8 of U6 being driven low,
which allows the clock sig
nal (pulse in) to toggle U1
until the paddle is released
and QA. QB, and QC are
again al l high. Additionally,
unti l pin 3 of US goes low,
signaling the end of the dash
string. pin 11 of U3 witt be
held high, prevent ing the
lower half of the circu it (dot
generator) f rom functioning.
The combination of the pad
dle being released and the
necessity of QA, QB. and
QC being high makes the
dash self-completing.

In the truth table which
follow s, it can be seen
that spaces occ ur during
toggling when the count is 6
and 7, i.e., when pin 4 of U4
is high (pin 5 of U4 is held
high as long as the dot gen
erator is inactive). Since the

•

Fig. 3. Power supply.

total count is eight, and two
counts are used for a space,
the six remaining counts are
reserved for the dash w ith a
ratio of two to six (one to
three).



•

an excellent paddle.
Inc identally. the above

computer simulat ion discov
ered a quirk in the circuit
that I didn't know existed un
til J ran the program. If the
simulation is run in the co n-
tinuous-dash mode without
first runn ing a space. the pro
gram will not toggle. If the
keve r is powered up with the

Part s List

7493
7402
74{)()

555
7805
II. W
'I. W (2 ea.)
'I. W
'I. W (2 ea.)

paddle he ld in the dash POS'"
non (same condition as the
simula tion), the kever will
duplicate the condition fi rst
observed in the prog ram.

Well, whether you build
the kever or some thing else.
use the compute r to simu
late a circuit-or just read
and forget. Have a happy
QSO and 73 .

U1 , U2
U3, U6
U4. U5
U7
U6
100 Ohms
56k Ohms
10k Ohms
1k Ohms
.01 uF
.33 uF
1.5uF 15V
.1 uF (7 ea.• for decoupling)
IC sockets (8 ea.)
Potentiometer 1k
SPST swit ch (opt ional)
Cabinet (Radio Shack #27().251)
l{)().mil-spacing pertboard
Wire and solder as needed

Miscellaneous

Capacitors

Resi stors

Integrated Circuits

Tub. . Cell Toll Free 800·221·0880
3·4OOZ $95.00 7360 $16.50
3-500Z 95.00 6550A 9.95
4-400A 98.00 8072 125.00
4CX250B 65.00 8 156 13.75
5728 65.00 8643 98.50
SllA 12.00 8844 36.00
813 36.00 8873 240.00
M2057 18.00 8874 249.00
6146B 8.95 8817 595.00
6360 7.15 8908 14.50
68836 9.75

Semiconductors
MRF 2 45 $30.00 SDI088 $22.00
MRF454 18.9 5 2N3055 75
MRF 455 15.00 2N6084 13.75
MRF 644 27.50

RF Connectors
PL259 10/$4.95 M358 $2.50 ea .
PL258 10/8 .9 5 M359 1.75 ea .
UG175/1 76 10 /1.60 Type " N" Twist on
UG255/u 2 .50 ea. (RG8/uj $4.75 ea.
UG~2~7:3_'_U_._._. ,.., .. 2 .25 ea. Minimum Order $50.00
~ Allow $3.00 min. lor UPS charges ....43

Your Ham Tube
Headquarters!

-'

SPECIAL SALE!

~
Now $49.95
+ S3 00 .n, pp,ng and h<lndhng

FL fa add 5% ""Itos "'~

So..- SlHIO ..tIen or6ori"i
......... .vtI....-...tit.

Features:
-CharpsiD IS mm.ta -121'-14.* blpuc

·Aut....kVott.pcat-oft -NoilJftDOl1
.Battery doesn't hat-up .Pronn In daily __

New for

~~()()l) TH·21A.31A,41A
a Fastcharger

Opdonal AC adapter with DC and mobile rords
8QUabie ". lor $9.95

Cool IDd talk wllh

Charge-Rite .-* ~-i-~~;\"
P.O. Boll: 4175, Vera Beach. FL 32964(305) 234 4448

I 9·UP clip
icom,vaesu

Kenwood
2Meters &70 cm

CMC COMMUNICATIONS. INC.
5479 Jetport Industrial 8Ivd.· Tampa. Fl 33614

Phone, 813-885·3996
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ARTER'N' BUY
Ind ividual (noncommercial) 25c per word
Commercial 60Cper word

Prepayment by check or money order is required with your ad . No
discounts or commissions are available. Please make your payment to
73. Rales for multiple insertions are avai lable on request .

Advertising must pertain to amateur radio products or services. No
special layouts or positions are possible. All advertising copy must be
submitted typewritlen (double-spaced) and must include full name and
address. Copy limited to 100 words. maximum. Count only words in text.
Address, free.

73cannot verify advertising claims and cannot be held responsible for
claims made by the advertiser. Liability will be limited to making any
necessary corrections in the next avai lable issue .

Copy must be received in Peterborough by the 5th of the second
month preceding the cover date .

Make checks payable to 73 Magazine and send to: Hope Currier. 73
Magazine, WGE Center, Peterborough NH 03458-1 194 .

HAM RADIO REPAIR, tube
through solid sta te. Robert Hall
Electronics, PO Box 8363. San
Francisco CA 94128; (408)-729
8200 . BNB219

CSLs to order. Variety of styles,
colors, card stock. W4BPD QSLs,
PO Drawer OX, Cordova SC
29039. BNB200

THE DX'ERS MAGAZINE_ Up-to
date , informative , interesti ng .
Co mpiled and edited by G us
Browning W4BPD, DXCC Honor
Roll Certificate 2-4. Send for free
sample and subscription informa
tion today. PO Drawer OX, Cor
dova SC 29039. BNB261

INDIVIDUAL PHOTOFACT
FOLDERS. #1 to #1400, $3 post 
paid. Loeb, 414 Chestnut Lane ,
East Meadow NY 11554. BNB312

IMRA- International Mission Ra
dio Association. Forty countries,
800 members. Assists missionar
ies with equ ipment loaned, week
day net. 14.280 MHz, 2:00-3:00
pm Easter. Brother Bernard Frey,
1 Pryer Manor Road, Larchmont
NY 10538. BNB326

ELECTRON TUBES: receiving ,
transmitting, microwave all types
availab le. Large inventory means
next-day shipment in most cases.
Daily Electronics, PO Box 5029 ,
Compton CA 90224 ; (213)-774
1255. BNB330

RADtO TRANSCRIPTION DISCS
WANTED . Any size , speed .

W7FIZ, Box 724-WG, Redmond
WA 98073-0724. BNB347

CABLE CONVERTERS, Lowest
price. Deater Inquiries accepted .
Quantity discounts. Free catalog.
P.G. Video Corp., 61 Gatchell 51.,
Dept . 73 , B ulfal0 NY 142 12.
BNB349

ELECTRON TUBES-Radio and
TVtypes. 80% oHlist price-huge
inventory! Also, industrial types.
Send for f ree catalog today or
call toll-free (8oo}-221-5802. Box
SC, Transleteronics, Inc ., 1365
39th sr., Brooklyn NY 11218 .
BNB370

NEW PATENTED ANTENNA IN
VENTION DEStGN delivers 30 dB
gain oyer a dipole. Totat parts cost
under $10 and co nst ruction is
simple. This antenna works ex
tremely wel l on eu b and s 80
through 10 meters, including the
new WAR C bands. For complete
an tenna construction manual
send only $20 postpaid to: R.
Christie , 215--28 Spencer Ave .,
Queens Villag e N Y 114 27 .
BNB382

CABLE TV CONVERTERS and
equipment. Plans and parts. Build
or buy. For info rmation send
SASE C & D Electronics, PO
Box 1402, Dept. 73 , Hope AR
71801. BNB383

QSL CARDS: 100 for $6.25 and
500 for $20.()() postpaid-SASE
for a sample: Ken Hand WB2EUF,
PO Box 708. East Hampton NY
11937. BNB388

SURPLUS AND MORE SUR
PLUS. Thousands of items, Iree
bargain-packed flye rs . EICO
El ectronics , Platt sburgh N Y
12901. BNB399

XEROX MEMORYWAITER
parts. assemblies , boards, manu
als. Free help with service prob
lems. W6NTH, Box 250, Benton
AR 720 15; (50 1). 776-09 20 .
BNB404

HAM TRADER YELLOW
SHEETS. In our 24th year. Buy,
swap, sell ham-radio gear. Pub
lished twice a month. Ads quickly
circulate- no long wait for results.
SASE for sample copy. $10.00 for
one year (24 issues). PO Box
2067, Glen Ellyn IL 60138-2057.
BNB412

ANTIQUE RADIO CLASSIFIED.
the nationa l publicat ions for buy
ers and sellers 01 old radios and
related items. $1. 50 sam ple.
9511-23 Sunrise Blvd., Cleveland
OH 44133. BNB419

THE RADIO CLUB OF JUNIOR
HIGH SCHOOL 22 N.Y.C., INC.•
is a nonprofit organizat ion mcor
porated under th e laws of the
Stale 01 New York with the goal of
using the theme of ham radio to
further and enhance the educa 
tion of young people. Your equip
ment donation would be greatly
appreci ated . WB2JKJ v ia call
book or te lep hone (516)-674
4072 . 24 hours , seven days a
week . THANK YOU. BNB425

QUALITY REPAIRS AT AF 
FORDABLE PRICES . We repai r
HF equipment tor only $251hour.
Quick turn-around . Kenwood T8
120. TS-130, TS·420 . TS-5201
530. r5-820/83O, r 8-930, TL-922.
Yaesu rr-ooe. FT-101 , FT-1 02,
FT-757. FT-980, FL·21()(). ICOM
IC-720, IC-730, IC-735, IC-74O, IC
745, IC-751, and other HF equip
ment, power supplies, and ampli
l ier s inc lu d ing Am p Supp ly,
Ameritron. Dentron, Heathkit. and
t en-tee. We repai r other equip
ment including some satelli te and
computers. Call for an estimate on
equipment not shown. We offer
30-day wa rranty on part s and
labor. Skylab, rnc., 3306 S. 27th
St ree t , Milwaukee WI 53215,
(414)-672-6000. Phone 24 hours.
BNB428

PILOTS AND AIRCRAFT OWN·
ERS. Repair your own aviOnics
commencer test eq uipment for
COMM , NAV. and Pulse . Will

tr ad e fo r ham equ ipment.
Don Nicolson WA1VJB. AR1 Box
438A. Jericho VT 05465 . (802)-
899-4095. BNB429

CODE PRACTICE ON THE IBM
PC Full featured , menu driven,
many options. $20 . Write for fact
sheet. Eric Lundstron. PO Box
2 1654 , Concord C A 9 452 1.
BNB430

KENWOOD TS-660 transceiver.
Covers 6 , 10 , 12, 15 meters,
AM, FM, SSB. CW at 10 watts .
With PS-20 power supply and
memory back-up. Like new in orig
inal box. $395 . Also Kenwood R
1000 digi tal .3 10 30 MHz receiver.
Also like new in original box. $285 .
Mike Faulkner N9CRJ, RR 12 Box
29 4 A , Yo rk to wn IN 47396 .
BNB431

REPEATER FOR SALE. Spec
trum model SCR-1000 2-meler, 2
112 years old, freShly lactory r&
conditioned and upgraded. John
L. Hack man WB4VVA, PO Box
194. Mount Pleasant MI 48858.
BNB432

HAVE FIRST FIVE YEARS OF
73. Best etters to: W4NHP. 15
Marlin Dr., New Port Richey FL
33552. (813)-842-48 18. BNB433

QSL CARDS- Look good with top
quality printing , Choose standard
designs or fully customized cards.
Beller cards mean more returns to
you . Free brochure, samples .
Stam ps appre ciated. Chester
QSL's, 310 Commercial. Emporia
KS66801 . BNB434

AOD VOICE GATED SQUELCH &
adjustable audio filters to any re
ceiver! SQUELCH-ITI Controls:
Volume, Blend , Threshold, Carri
er Null , & Peak . PCB $49.95.
Shipping $2.50. SASE for info.
JABCO, R1 Box 386, Alexandria
IN 46001. BNB435

KENWOOD 430S OWNERSI You
paid big $ for your 43OS... now
make it completel STOP SCAN
stops the scan on busy channels.
After they clear, scan continues
automatically! $19.95 (assembled
$29.95). Shipping $2.50. JABCO,
R1 Box 386, Alexandria IN 46001.
BNB436

WANTED: Drake RV 75 VFO and
TR7 service kil. Michael Nemesh
W3PW . 502 Green St., Freeland
PA 18224. BNB439
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Rock Solid Rf

Get p inpoint prec is ion w ith this
PLL-based freq uency synthesizer.

Fig. 1. Principle of operation of FLL synthesizer.
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The main problem radio
amateurs face in con

st ruct ing a recei ver o r t rans
ce iver is ensuri ng constant
frequen cy o f the receiver
heterodyne or the transmit-

ter frequency. It is not so
d iff icul t to ensure stable
operation of a vto operat
in g o n a relatively low fre
quency and within it fixed
range. The proble-m lies in
en suring constant f requen
cy of an osci l la tor w h ich
has to operate within va ri
ous bands (10, according to
the latest band plan) and o n
a re lat ively high frequen cy.

The problem m a y be
so lved by usin g SWitched
c rys ta l o scillators in the
band genera tor o r by usi ng
the PLL (pha s e-locked
loop) method whe n con
structing t he band osci lla
tor. The use of th is method

under nonprof e s si on a l
condi tio ns is di ffic ult since
the system is quite com
p lex and involves the use
of proper programmed di
vide rs and a filte r in the
vee cont rol syste m whi ch
is d ifficult to optimize and
wh ich ha s to operate over il

la rge frequency range .
My solut ion is to use the

Fll (fr e qu e ncy- lo cked
loop) met hod for freq ue ncy
sta biliza tion o f the band os
ci llator. The adva ntages of
this method a re a relatively
simple system and the pos
s ib i l it y of a p p ly ing it to
a lready-co nstruc ted equi p..
ment. The use of the Fll

Output frequency
01 heterodyne
miller (M Hz)

10-11
12-1 3
16-17
19-20
23-24
27-28
30-31
33-34
37-38
38- 39

5-6

vre
frequency
FH2 (M Hz)

Fl lBS
frequency
FH 1 (M Hz)

5.0
7.0

11.0
14.0
18.0
22.0
25.0
28.0
32.0
33.0

ReceiYed
frequency
FR(M Hz)

1- 2
3- 4
7- 8

10-11
14- 15
18-19
21 -22
24-25
28-29
29-30Ii

'-J.O "~ ,

> f-- '" - ,..~, f-- > f-- f-- > ~
n M'

~

f
,,

I,,, T. 10 ' 1 9,, ~,,,,,, , lles 1-. '" -ן
m

")1 ,.. ".
' "' ' "

Fig. 2. Block d iagram o f rad io receiver.
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Fig. 3. Block diagram of band synthesizer.

can o perate on its own crys
ta l or from an externa l
1 .Q-MHz generator.
• The next e lement (IC2)
operates as a divider by 5;
at its o utput (p in 11). a fre
q uency of 200 k Hz is
obtained .
• The frequency detector
(IC3) is based on a 7474 fl ip
flop. At its dock input (pin
11, IC3), a frequency of 100
kHz is supplied, obta ined
by dividing 200 kHz by the
first flip-flo p of IC3. To the
input 0 of t he de tec tor (pin
12, IC3), a frequency ob
ta ined from the vco. pre lim
inarily divi ded by 10 in the
IC4 co unter, is supplied .
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The FURS Synthesize r

A block diagram of the
synthesize r is presen ted in
Fig, 3, wh ile its sc hematic
diagram is shown in Fig. 4
(digital part) and Fig. 5 (the
vco). As can be seen from
the drawings, the synthesiz
e r is o f a simp le co nstruc
tion: All that is needed a re
seve ra l standard e lements ,
and the cost of th is system
shou ld not exceed ten to fif
teen dolla rs.

The operation of indivi
dual parts of the system is
as fol lows:

• The 1 ,Q-MHz crysta l os
ci lla to r is a typ ical o ne; it

in my case, se t at 50 Hz.
Si nce frequenc ies Ft and Fq
di ffer substan tia lly, voltage
leve ls Ft and Fq whe n added
were a lso differentiated.

The Radio Receiver

The sy nt h es ize r con
structed by me with the
help o f the FU method is
thought to be part o f a ra
d io receiver (and a trans
ce ive r in the future) . A
block dia gram is shown in
Fig. 2. As can be seen, the
receiver system is of a con-
vent io na l type. Sing le-fre
quenc y conversion w a s
used with an i-f of 9 MH z.
The vfo opera tes in the fre
qu ency range of 5 to 6
M Hz. The receiver has ten
bands . The determi nation
of bask frequenc ies accord
ing to the formula FR =
(FH1+ FH2)- Fi-f and the de
terminat ions of the FllBS
synthesizer frequenc ies are
given in Table 1 .

The vfo is of a conve n
tional construction: It is an
l C generator. I intend to
build a vfo a lso based on
the Fll me thod, however.
When c o n st ru c t ing t he
whole receiver o r transceiv
e r, it is a lso possible to use
the microprocessor vfos de
sc ribed in 73 (J une, 1982);
that out put frequency IS

a lso 5-6 MH z.

method for frequency sta
bilizat ion of l C generators
in the already-constructed
equ ipment invo lves min i
mu m sys te m alterations
while it conside ra bly im
proves frequency sta b ility.

Fig. 1 expla ins the princi
ple of opera tio n of the Fll
system . The essentia l part is
a flip-flop, type D, which
functio ns a s a ha rmonic
mixer. Signals F0 from the
vco and the dock signa l, Ft ,

obta ined from t he quartz
generator a re supplied to its
inputs D and C. The o ut put
signa l o f the flip-fl op ele
ment, Fq, is expressed by
the formula: Fq=Fo-kFt ,

w here k is a po sitive
integer.

O btain ing the values of
Ft and Fq as co nstants, we
can change the frequency
F0 in a function of the har
monic number k. In o rder to
ensure constant frequency
Fq, this frequency was co m
pa red with frequency Ft
from the qua rtz genera tor.
Both signa ls, Ft and Fq, are
transfo rmed into impulses
with opposite polari zat ion;
added, the ir mean val ue is
formed in t he integ rator,
a nd they are a m p lifie d.
From the amplifier output,
the vol tage of e rror is ta ke n
to ad just the frequency of
the vco . Frequency Fq was,

.", • ", '0) 0: ' OWH, ..,
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Fig. 4 . Digital part of band synthesizer (FLLBS).
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selector switch used a nd
the coil casing of the reso
nance circuit s. The design
of the vco P( board should
be worked out ind ividually.
dependi ng on the needs.

For th e same reasons, I
am not giv ing he re the data
for the LC c ircuits for indivi
dual bands; they shou ld be
selected accord ing to the
general ly-known principles
All transistors and diodes
used in my construction
may be replaced by their
more rece nt equiva lents

Whe n a ligning the crystal
osci llato r, pins 5 a nd 12 of
IC1 shou ld be prope rly co n
nected . W he n working with
a bu ilt-in crystal, pin 12
should be connected to
ground and pin 5 left free ,
when using an external os
cillator. it should be con
nected to the prope r te rm i
na l pins of the P( boa rd a nd
p in 5 should be connec ted
to ground, while pin 12
should be le ft free.

When aligning the syn
thesizer, a voltmeter should
be connected to output 6 of
1(5 and then cont rolling the
vco frequency meter or a
calibrated receiver, the vco
resona nce circ uit of the vco
should be tuned by means
of the coi l core to a fre-

•

..,.
--l

system and the vco were
placed on se pa rate pr inted
ci rc uit boards. The purpose
of this was to el iminate dis
tu rbing pulses from the dig
ital part which cou ld reac h
the receiver input through
the vco. Depending on the
actual mechanical design
of the rece iver, it might be
necessa ry to e nclose the
dig it a l pa rt of the syn thes iz
er in a shie lded casing.

The vco. the vol tage fol 
lower, and one stage of the
amplifier were placed on a
plate with the resonance
circuits and the band-selec
tor switch. Figs. 6 and 7
show the digital part of the
synt hes izer. The cons truc
tion of the vco depends o n
t he type o f t he b a nd-

.",,,

dividua l operat ing bands
(see Table 1), separa te reso
nance ci rcu its were used.
c hanged by selector switch
together With the corre
spond ing input ci rcuits of
the receiver The function
of the switch may be al so
performed by contacts of
relays . Fo r tuning the vco. a
va ricap d iode was used . At
the gene rato r o utput, a
vo ltage f ol lowe r f rom
which the output signal is
take n was used . The signal
from the fo llower is ampli
fied by transistors Q6 and
Q1 and supplied to the
counter from 1(4.

Co nstruction a nd
Alignment o f the FUBS

The d igita l part of the

Fig. 5. Vco of band synthesizer.
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• 1( 5 operates as a n inte
grator; due to high resis
tan ces in t he addi ng ci rcuit,
I constructed it wit h the use
of an FET amp lifier with
high input resistance.

• 1( 6 functions as a low
pass filter; it has to detect
a nd signa l through the diode
LED the state of desvnc hro
nization of the frequency
locked loop. Transisto rs Q2
and Q3 serve to ne utra lize
the integrator whe n the vco
is desynchronized a nd re
store the state of synchroni
zation of the loop.

• Desvnchroniz ation often
ta kes place when changing
the ba nds of the vco.
• The vco (Fig. 5) operates
in a standa rd sys tem. For in-
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Fig. 6. Digital part of FLLBS PC board (foil side).
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fig. 7. FLLBS, component placement.



1385 .0 0

ll. rn . '0 3 0 0rn. lll loll lo • . 0 " • •

"0. '" II•• _ >...
.... _ lOa ..

IJ\J(ROIlJAVl'
mOOIHS ITD

MO DELS AVA ILABLE FOR
5 0 Mhz ,4 3 2M hz
12 9 6Mhz
OSC AR MODE B & L
AMAT EUR TELEV IS IO N

sn u. I' ' 12ail- ,s
1.... I0Il 10 • . SOLl D·S TATE L1 NE"'R

G. .... fET l',a _ Arnp
l a." .p~ Oup'a,
ace "''''TT S OU TP UT

V/S4

$3 3 5 .00

'HI I'I I'1281l
1<l."IoII ~I . H 'A NSVER T ER

H"" Q u a hl, 011I0Il
Rap. a •• , 0 11...
GaA .fET R. C. i• ••
n .Ans OUTPUT

S.lactabl . Inpu t :
3 ., 10 ., l S ..

AVAILABLE FROM :

THE " P X" SHACK
VHfIUHF (?""i:::<:-J

...29 EQUIPMENT

.1 ( :U'lIllJ; ~U'U'~ (.'I/O ; f' #' ; '1 J " "'1' "111'

11~~~~~~ii~~~II~~ml~l~ii~ii~I~~~m l~I~~~11

ii~~~~~~~ii~~~

73 tor Radio Amateurs • April, 1986 T7

the whole range. If we want
to use the FUSS for opera
tion at highe r frequencies
tha n 60 MH l , IC4 should be
re placed wit h a fa st-series

Quantity

3
2
1
2
1
1
2
2
1
1
1
1
1
1
3
1
2
2
1
1
1
1
1
1
1
1

Value

4.7k
4.7 uF
0.22 uF
6.8k
2.2 uF
1 of
1k
10 pF
18 pF
27 pF
33pF
47 pF
100 pF
0.1 uF
2N2369A
2N2907
2N3819
lN4148
ZCB26
LED
SN 740Q
SN7490
SN 7474
SN 74LS90
LF356
S N74 123

Ie. Ca pacitor C15 should be
reduced and t he vco reso
nance circu its shou ld be se
lected and tuned; no othe r
cha nges a re necessa ry .

Part s list

Component

C4, 5, 21
CB, 7
CB
C9,10
G11
G12
C13, 17
C15,22
G16
G16
G19
G23
G2'
G25
01,2,6
Q3
04, 5
01 ,2
D4
0 3
IG1
IG2
IG3
IG'
IG5
ICB

Quantity

1
1
3
2
3
1
1
1
1
1
2
1
1
2
1
1
2
1
1
1
1

var. 1
20 pF If
needed 1
47k 3

1.8k
560
220
300k
22k
4.7 Meg
680k
56k
2.2k
1k
58k
270
30k
10k
510
' 7k
330
120k
680
l00u H
1.0 MHz
10-60 pF

Value

G2

C3. 14, 20

Component

Rl
R2
A3,24, 25
A4, 5
A6, 7, 19
RB
R9
Rl0
R11
R1 2
A1 3 , 22
R14
R15
A16 , 17
R1B
R20
A2 l ,23
R26
R27
L1
Yl
Gl

(lC2 should be changed so
that it could divide by te n).
No other change is needed.

When the Fl LBS is used
for oscil lator sta bilizat io n
in the already-constructed
equipme nt, besi des choo s
ing the correct frequency.
Ft , a varicap diode should
be bui lt into the existing os
c illa to r through the correc t
padding capacity a nd the
resonance c irc uits sho u ld
be tuned into the loop syn
ch ron iz a tio n rang e . The
loop sync hronizat ion ra nge
depends on changes in the
capacity of the vanca p di
ode and the va lue of the
padd ing capac ito r, C15.

A capac ito r with a re la
tive ly low ca pac ity was
used here to make impo ssi
ble a ny acc identa l sync hro
nization of the vco with the
frequency di ffe rent by + 1
MHz from the desired fre
que ncy. The o perat ion of
the vco an d its sync hroniza
ti on w ere t e st ed u p to
a bout 60 MHz ; sync hro ni
za tion was co rrect withi n

quency close to the re
qui red frequency unt il the
vco is sync hronized . W he n
synchronizing the osc ill a
tor, t he LED should go o ut.

To obta in a max imum
ra nge of loop synchroniza
tion. the vco resonance ci r
cuit shou ld be tuned In
such a way tha t the voltme
ter shows about 11 V. The
above method of a ligning
sho uld be re peated fo r all
o pe ra t ing b and s of the
synt hesize r.

Other Applica tions
of FURS

The Fll band syn thesizer
descr ibed above o pe rates
with a n inte rva l eq ua l to 1
MHz . In case it is used for
osci lla tor sta biliza tion wit h
a different freq uency inter
val. the frequency F1 sho uld
be selected accordi ng ly.
For instance , in a generator
o pe rating with an interva l
equa l to 500 kHz , the fre
q uency F, sho u ld be re
du ced a t output 3 of 1(3
from 200 kHz to 100 kHz

" When You Buy. Say 73"



ONTESTS

CALENDAR

Robert W. Baker WB2GFE
15 Windsor Dr.
Afea NJ 08004

CONNECTICUT aso PARTY
Sterta: 2300 UTC April 5
Ends: 1900 UTC Apri16

Sponsored by the Candlewood
ARA, there is a requi red rest peri
od from 0500 to 1300 on April 6th .
Phone and CW are to be consid
ered the same contest .

EXCHANGE:

RS(T) , O SO number . AA AL
section or CT county .

FRENQUENCIES:

Phone-3.927. 7.250. 14.296.
21 .370, 28.540.

CW--40 kHz from low end.
Novice-3.725, 7.1 25, 21 .125.

28.125.

SCORING:

Club station W1Ql counts 5
points , Novice a s o s count 2
points . OSCAR osoe count 3
points, others 1 point each . CT
stations multiply CSC points by
ARRL sect ions worked. CT sta
tions may work OX stations lor
aso points and only one multipli
er, multiply asos by number 01
ARRL sections worked plus one
OX country . Others, multiply asc
points by number 01 CT counties

"""'od .

ENTRIES:

Include an SASE lor results and
mail entries by April 30th, ad
dressed 10: CAM clO A. Dillion
N2EFA, RFD #7. Noel Court ,
Brewster. N.Y. 10509.

CARFPHONE
COMMONWEALTH CONTEST

Starts: 1200 UTC April 12
Ends: 1200 UTC April 13

This contest is open to ama
teurs in all countries 01 the Com
monweallh 01 Nations. Entrants
may work other amateurs in the
Commonwealth using SSB only,
on 80- Ihrough 1c-meter bands.
Work only stations outside your
own call area . Each station may
be worked once on each band .
Entry classes include Single-oper.
ator stations in all or single-band
classes.

EXCHANGE:

RS report and a consecutive se
rial number, starting with 001 .

FREOUENCIES:

3.600,3.760,7.080, 14.130,
21.200, 28.480 plus or minus 20
kHz.

SCORING:

Each completed co ntact will
score 5 points. In addition. a co
nus 01 20 points may be claimed
lor the first. second , and third con-

tacts with each Commonwealth
call area on each band.

AWARDS:

A plaque will be awarded 10 the
top scoring allband entry. Certifi
cates will be awarded to lop scor
ers in each class in each Com
monwealth call area .

ENTRIES:

A valid entry must include log
sheets, dupe sheets, a checklist
of Common wea lth Call Areas
worked on each band. and a sum
mary sheet showing claimed aso
and bonus points as well as linal
claimed score calculations. Sum
mary and ca ll area chec kli st
sheets are available IOf an SASE.
Entries should be mailed with in
one month 01the contest 10 : Norm
Waltho VE6VW, Box 1890, 9714
94 Street . Morinville, Alia, TOG
1PG Canada. Results will appear
in TCA . the Canadian Amateur
Radio Journal. Nonmembers of
CARF may wish to include an
SASE with their entries lor a copy
of the results.

SOUTHERN CALIFORNIA
SIX·METER CLUB

aSOPARTY
Starts: 1200 PDT May 10
Ends: 1200 PDT May 11

The purpose of this contest is
to generate and maintain a max
imum of activity on the six-me-

ter amateur rad io band in any
mode or form 01communication.
It is also to get as many hams
as possible 10 mountaintop oper
ate or otherwise provide strong
signals fo r intercommunication
within our area and , hopefully, na
lionwide.

If a goOO number 01 six-meter
hams gel out and on hilltops on
the 10th and 11th of May, it will
be quite a showing. Imagine the
signals and signal reports of
cross-confirmed contacts. Let 's
all gel out or at least get on the air
and have a good time . Make it
a picnic on as many hilltops or
high locations as we can radiale
Irom. With a large contingent 01
Southern Cali fo rnia six-meter
hams we will hopefUll y sur the
band up for some good sporadic E
layer OX.

SCORING:

Based on one point per mode
per callsign . Mult ipliers based on
one per goo square worked.

EXAMPLE:

WA6BFH works N6FSL on
SSB, FM, CW, and AM-lor this
BFH receives 4 pomts (one for
each mode worked), also one mul
t iplier for working grid square
OM13. lf BFH works K6GSX on all
the same modes. he will receive
lour more points and one mUltipli
er lor working grid square DM03.

•

'Key- Cluck§
NEWSLEITER OF THE MONTH

II you were asked to come up with a name for the Chicken Fat
Organization's newsletter, what would it be? Key Clucks, 01
course! (CFO is a loose group 01high-speed CW fanatics.) Editor
Wayne Renard NZ4W carries the poultry theme to extremes;
nearly every page 01 this newsletter has some sort 01 chicken
on it.

Beneath me feathers lies a style 01 writing that made NZ4W
famous as editor of the Nashville Radio Society's Rat's Tale .
Wayne somehow manages to take the dull facts 01 day-to-day
ham radio and turn them into hilarious stories. Key Clucks is
proof that club newsletters can be inlormative andfun.

To enter your club's publication in 73' s Newsletter of the
Month Contest, send it to 73 Magazine, WGE Center, Peterbor
ough NH 03458, Attn: Newsletter 01 the Month.
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Apr 5-6
Apr 12-13
Apr14
Apr 22
Apr30
May 3- 4
May8
May 17
May 17-19
May 27-29
May31-Jun 1

Jun7-8
Jun 28-29
Jul1
Ju1 12-13
Aug 2-3
Aug 16-17
Sep 13-14
0c111-12
Nov 1-2
Nov 15-16
Dec 5-7
Dec 13- 14

Connecticut a so Party
CARF Commonwealth Phone Contest
ARRL 144·MHz Sprint
ARRL 22Q-MHz Sprint
ARRL 432·MHz Sprint
Florida a so Party
ARRL 1296-MHz Sprint
ARRL 5O-MHz Sprint
Michigan aso Party
CLARA ACIDC Mystery Contest
National 6-Met er Invil.
Net Activity Day Contest
ARRL VHF a so Party
ARRL Field Day
CARF Canada Day Contest
IARU Radiosport Championship
ARRL UHF Contes1
New Jersey aso Party
ARRL VHF aso Party
Rio CW OX Party
ARRL Sweepstakes-CW
ARRL Sweepslakes-Phone
ARRL 160-Meter Contest
ARRL 10·Meter Contest



BOVE AND BEYOND

Peter H. Putman KT28
84 Burnham Road
Morris Pla ins NJ 07950

This month's column is some
what anecdotal. It pertains 10 all
the careful plans that contesters
pUI together for the big ooe
the January ARRl VHF s weep
stakes-and how, despite your
best intentions, Murphy still has
plenty of surprises in store!

I've been actively running the
January 58 for several years now,
but have been plagued with all
sorts of problems ranging from
equipment failures 10 power line
trouble and adverse weather ceo
omens. Every year, despite the
numerous station improvements,
something " gremlin" rears its ug
ly head and I'm back to the draw
ing board . Well , this year was g0

ing to be diHerent, with all-new
antennas, leedlines, power sup
plies for the high power ampl ifi
ers, and improved transceiving
equipment.

I took the perennial line noise
problem into account and em
ployed an ICOM 7408 with ee
justable noise blanker to fight the
electric heaters and blankets on
144 MHz. (Believe me, it's no fun
try ing to copy FM06 through
89+20 dB noise levels!) Not ba
ing very active on 50 MHz, I se
cured the use 01 an 1e-551 0 for
the contest as well as a KLM 7
element beam. The 432 yagi array
had been suffering from high swr
after heavy rains which I traced to
a marginal pigtail , and replaced
with a more weather-tiqht version.
A 220 MHz GaAsFET preamp
went up on the tower, courtesy of
lhe VHF Shop. What better way to
test a preamp than during a VHF
Sweepstakes?

t had eartier installed new runs
of Proclelin 7/8 w Splr.Q-Une on
1296 MHz and also put a surplus
Adler Electronics cavity amplifier
to use for about 65 to 70 wens of
power. The SSB LT23S 1296
MHz transverter was run through
a MMT 144128transverter into my
Kenwood TS-430S , allowing the
use of scanning and memory
channels for selt ing up sched
ules . New tubes and capacitors
went into the 432-MHz power am
plifier to improve its reliabi lity and
every switch in the station was
clearly labeled , lor a change.
(This latter part is very important,

especially when you are fra ntical
ly jumping from one band to an
other to make skeds on the UHF
bandsl)

Having completed the improve
ments to the station hardware, I
turned to creature comforts. My
shack is in the basement in an
unfinished room , and the walls
and noor are coocrete. This is fine
in the summer on a hot day, but
makes an excellent refrigerator in
the wintertime! A space heater in
the right place took care of the
heating problem (yes , n was pre
checked for line noise) and I
added several layers of foam insu
lation under a couple of pieces of
carpet to keep the feet warm . A
nice wooden chair with arms was
selected for the long late night
hours, and I installed low·angle
light ing with 25- and 40-Watt
bulbs to avoid eyestrain.

The last area needing attention
was the logging and duping posi
tion . I sec u red the use of a
Hewlett-Packard HP 110 mini
computer with companion disk
drive and printer from Charlie
Rothschild WB2INB. Chal1ie has
developed a very nice logging and
duping program that runs on HP
and IBM/IBM·compatible sys
tems, and our club group SCORE
has used it many times during our
multi-multi contest efforts. The
110 uses an LCD screen and is
well engineered for human com
fort whi le typing . The computer
was set up next to the main 144
and SO-MHz stations, w ith the
printer and disk drive on the side
table for duping and backing up
the memory during breaks.

The addition of a footswitch and
selector to assign it to the th ree
main transceivers allowed me to
remain in one JXlsition. The output
of the sequencer box also went to
a tour-ocsmcn switch to key the
220,432, 432 tube, and 1296 pow
er amplifiers-again , all at the
flick of a switch. 01 course, the
transverters on the T8-430 could
be swilched from 220 to 432 or
1296 through a selector panel , as
could the CW keyerl My final act of
laziness was to install another ro
tor with the 5Q.MHz beam and a
second 32·1 9 Boomer for 144
MHz. This way, I could jump 1800

at the flick of a coax switch to w0rk
stations call ing me off the back of
my primary antenna. (This isn't a
new trick. Steve WB2WIK and oth·

ers have used it for years. II among them my first ever contact
you've got a few extra dotlars and with FM28 on 220 MHz. We quick-
the tower space, it makes your 2· Iy jumped up to 432 to duplicate
meter con tact rate stay up there!) the con tact, then 10 144, and final-
These modifications completed Iy 1296 MHz (no lUck). No maned
the upgrade of my station to make The station was really hopping
il contest ready. now. I was finally appreciating all

Finally , all was ready . I 'd those hOUrs 01 hard work during
booked the date in my calendar the summer and fall! 432 yielded
and the XYL made sure we had no more contacts and grids, includ-
plans for the weekend. (We actu- in9 several in Maryland and south-
ally did, except we didn't know it at ern Virginia. 1296 was even more
the time . More on this in a mo- fruitfu l with contacts into Mary.
ment!) The aplXJinted hour rolled land and northern Virgin ia. A
around on Saturday and at 2 pm quick check back on 144 MHz
KT2B was on the air on SO MHz yielded many more contacts as
with 80 wens. stations wandered onto ee band .

It became apparent quiCkly that I took another quick break at 10
my 6-meter station wasn ' t going to pm and went upstairs to grab a
make a big splash in the contest. snack. My wife was looking a ume
Sure , the 80 warts and the 7LO funny and mentioned that she was
beam worked fine , but anything having mild cramping sensations
over 100 miles away was going to that evening . Unusual? Not il
be VERY hard to work. The beam she's eight months pregnant . It
was installed at 30 teet , which is seemed 100 early to be thinking of
hardly optimum for6 meters. But it a babyll had this strange sense of
was th<t only place I could install impending doom but shrugged it
the beam, so I figured if I could off and went back to work.
add another 10to 20 multipliers, it By now I was bouncing back
would be worth the trouble. and forth between 144 MHz and

ThelG-551 has a decent recerv• 1296 MHz (10 to 11 pm is the
erbut really needs a good preamp 1296-MHz activity hour in these
in front 01 it , so out came the parts) and working lots of stations.
JANEL MOSFET preamp that The total contacts were well over
Mike Crawford WA2VU N had 200 and the grids in excess of
loaned me with the rig and beam. 40 on all five bands. Not bad for
Orlty problem was we had blown 300 wens on 144 and 432, 100
0U1 the MOSFET in June of 1984 Wans on SO, and 220 on 7QWans
during the June VHF aso Party on 1296.
and he neglected to lell memetjcr Activily tapered o f! on the
forgot) . Oul came the soldering higher bands so I went back to
iron and a new 3N204, and alter a work on 50 and 144 MHz: until
15-minute delay I was back on the abou l2 am, when I decided to call
ai r. Some interesti ng prefixes it a night and get a lew hours shut-
were bagged during this periOd eye. I had made 250 contacts and
(nothing exotic) and I worked 52 grids-decidedly better than
about 35 slations before turning to my previous year's tota ls at the
2 meters. hallway point. In fact, I was run-

Aha! Now this was more like it. ning about double last year's
The comb ination o f the two score and welt expected to break
Boomers-the main at 45 feet and 500 + asos and 80 grids.
the second at 35 leet-worked I knew I was in Irouble when I
very wel l. With my 2OQ.Wan MML came up to the bedroom and my
amplifier (reviewed in March, 1986, wife was bent over on all fours on
73) I was able to start pil ing up the the bed , breath ing slowly and
contacts right away. In short order look ing at the clock. You guessed
I worked 70 or 80 stations and 10 it! Her contrac tions had started
grids! The 2-meter setup was and she was into active labor! I
working better than I had hoped. especially liked her comment as I
After several hours here, I broke came through the door: " I don'I
for dinner and planned to attack think you'll be going back on the
the higher bands. air again this weekend!" To make

Soon I was back on SO MHz a long slory short she indeed did
checking for more new contacts wind up going to the hospital the
and quickly added about 10 more next morning and by 5 pm we had
before some incredible buzz in ex- ourselves a healthy 6-pound 5-
cess of + 30 dB wiped out the front ounce boy, three weeks early, and
end of the 1G-551D. Another elec- I'm sure it was because of my
tric blanket, probably. I jumped up carefUlly laid co ntest plans! As
to 220 MHz to see what was hap- she was wheeled into her hospital
pan ing and fired off a few more room, I pondered the meaning
contac ts and grid squares- of it all . This had 10 be Murphy's
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biggest prank ever, after all the
blown GaAsFETs, shOrted power
supplies, and constant line noise.
He's a resourceful guyl Makes
yo u really respect him as an oppo
nent . (And no, I didn't name my
boy after himl)

As 8 pm rolled around, there
was nothing left to do but go
home, as Gayle was tucked away
safely in her hospital bed, while
Ross Lewis Putman was the sub
ject of much admiration and atten
tion of the nurses. Feeling like a
fifth wheel , I was about to leave
when my shocked ears heard my
wife say " Gee, there's still a few
hours left in the conlest. Why
don't you go home and operate
them? II might relax you!" She
had a point. Even though I hadn't
had any sleep since earty satur
day morning, the adrenal in was
flowing like the mighty Mississip
pi. Whallhe heck! A quick stop at
Burger King , and I was home
again, wanning up the rigs.

News spread last , especially
when you've got guys like Steve
Katz WB2WIK and tvars Lauzums
KC2PX in your contest club. I
think every fifth contact included a
"Congratulations, Dad!" with the
grid exchange, not 10 mention a
few expressions of surprise that I
had actually bothered to get back
on the air. Well, you just can't
keep a contester down, and at 11
pm I pulled the plug with 290
osos and 58 grids for my efforts.
It wasn't what I was hoping for, but
I'll take it. ..

AM-6155 update : Well, Fair Ra
dio is still out of stock on AM
6155s but is now getting rid of
their AM·6154s at a fast rate.
Many readers have called with
questions on hOw to modify trese
radios for a-meter operation! As
they come from the box, they will
tune the 144-148-MHz band, at
though you' ll only see about 50-

60 Watts out lor 10 Watts of drive.
I do not have any specmc inlorma·
non on modifying this unit and
would welcome it Irom readers
who have done the mods. A sug
gestion might be to work from the
144-MHz mods to the AM-6155
from last month's column, as the
plunger is reset 00 the 6155 to get
2·meteroperation. The plunger 00

the 6154 is already sel for it, sothe
grid compartment will have to be
tweaked up. Basically, there are
three places that will require at
tention: C1, the input coupling ca
pacitor needs to be increased in
value to about 10 pF. C2 and C3
will also have 10 be increased to
about 30 pF and 100 pF respec
tively. (Reier to the schematic in
the March COlumn.) The existing
output tuning circuits need not be
modified to result in about 300
500 Walls with 1-1 0 Walts 0 1
drive, depending on how tightl y
you couple the input.

Again , I could use input from
you readers. Send along your
schematics and notes and I'll pub
lish them posthaste. Incidentally, l
ordered one of the IAS-TUN.(;AV
assemblies from Fair Radio and it
showed up today, so I'U give a
brief report on what I've found out
so far: The unit does contain a
4CX250B and also contajns a type
6816 tube, which won 't be used.
The input connector is a type
SMA, and the hole it's in can be
drilled out to take a BNC or N con
nector. The cuptut is type BNC
and can be left alone. There are
several adjustments, including a
"PA FREa ADJ" control, which
resonates the caVity, and an out
put coupling control next to the
tube using a flapper. The outpuI of
the 6816 also has a tuning ccntror
which could be used to resonate
the grid 01the 4CX250B.

Some kind of input grid circu it
will have to be made up and I'll

pass along my notes 00 this as I
proceed. Ahhough there is a hole
marked " VHF-UHF PA BAND
SWITCH," there is nothing in it so
the cavity is tuned for one band
range. I'll determine that also by
the next column, but most likely
it 's set up lor around 200 MHz.
This unit also needs a blower and
power supply voltages of +2000
VOC, +360VDC,-135adjustable
VDC and 6.0 VAC lor mements.
This might tum out to be a nice
amplifier assembly, espec ially if
you' ve got the power supply al
ready built up. A single 4CX250B
on 220 MHz should be good for
arou nd 300-400 Watt s output
with 2-6 Watts of drive. The cavity
might also make a good repeater
amplifier. The cavity design lends
itself to a HI..Q tuned circuit, im
portant in repeater installations to
avoid desense. And 4CX250' s are
rugged and easily replaced. You
can often find them at flea mar
kets for as low as $10 apiece. C0n
trast that with 8930's which retail
brand new for over $130!

READER INPUT DEPT.: Aside
lrom the usual lette rs asking for
more information on Fair Radio
Amplifiers, I get newsletters from
radio clubs. One of the strangest
and fu nniest I 've seen co mes
from the PittSburg Repeater Or
ganization and is called (appro
priately) the PRO·Crastinator.
Published by KCQES, George
Willard, it's a loose collection of
local news, excerpts from the
W5YI Report, and some funny
articles on topics of general inter
est . This month's deals with the
absurdities of mathematics in
which the author proves that
among other things, everything is
white , and Alexander the Great
did not exist whi le having an in
fini te number of limbs. What does
this have to do with amateur ra
dio? Beats me but I laughed pretty

hard when reading the newsletter.
The Southern California Six

Met er Club is sponsori ng the
Southern Cali fornia Six Met er
a s o Party on May 10 and 11. The
purpose is to generate and main
tain high activity levels on the six
meter band using any mode of
communication. It runs from noon
till noon PST, and entry forms are
available from the club. Write
them at: PO Box 448, Cypress CA
90630.

In future columns, I'll be dis
cussing power measurements
and tackle the subject of swr and
what it means to you on the VHF
and UHF bands. I'm also worKing
on gelling one each of the 1<;.471
and T8-811 mullimodes lor a side
by-side comparison in the lab.
Many users of the 432·MHz band
want full coverage 01 430-450
MHz with the ability to work SSB,
CW, and FM repeaters, as well as
the OSCAR uplink. These rigs are
futl-featured and both will set you
back a nice big piece of change.
How well do they really worK? Are
they worth the investment? I'll try
to have both qualitative and quan
titative answers for you in the next
few months.

Look fo r revi ews of th e new
EME VHF/UHF wattmeters lrom
Germany. inclUding multiband
models with coverage from 144
MHz all the way up to 2304 MHz.
Also, more new transverters from
Mic rowave Modules and SSB
Electronics, as well as the Mi
crowave Modules ATV transmit
t ing and rece iving co nverters .
There're plenty of products out
there for the VHF/UH F enthusiast
and I' ll try my best to have a look at
as many as I can get for you. II
you' re out at Oaytoo this year, why
not stop by the PX Shack booth
and we'll have an eyeball aSO!
Until next month , see you above
and beyond!

,

Marc I. Leavey, M.D. WA3A.JR
6JennyLane
Pikesville MD21208

TTY LOOP

the Model 15, and it. also, was
good. Soon thereafter came the
Model 19, and it was vety good.
And then came the Model 2B, and

I don't do this often, but in the it was vetygood, indeed! But then
spirit of this month's holiday, I cametheModel33,anditwaslhe
hope you 'll bear with me. best yet. Ouch!

In the beginning, the Teletype Well, you get the idea. Here I
Corp. created the Model 12, and it am with notes from many of you
was good. Next came the Model about lhe Teletype Model 33. Ma-
14, and it was good . Then came jorGene Pfeifterof New YorXasks

80 73 for Radio Amateurs • April , 1986

to be counted in, "at least 10
votes. I would like to do away with
all unnecessary components ...
all I need to know is where I can
cut in the external loop 10 drive the
keyboard. "

Louis Hutton K7YZZ of Belle
vue WA is another ham who has
tried to hook up a Model 33 to
a computer. He has " been able
to successfully modify the TTY
to run from TTL ouput signals
from the CoCo's serial ItO port.
But like anything you try, there are
problems."

Down sou th, B ob Furl ong
WOOCBN in Miami FL would like

to hook up his Model33to useas a
slave printer for his setup. He cau
tioned me in his letter thai he has
only " pu t togeth er Heathkit
projects and simple one-tube re
ceivers, but I will give anything a
try." That's the spirit , Bob!

Ted Malalouris W90VZ in Hew
ell MI has used some of the infor
rnation presented here belore to
hook up his Model 33 to a recew
er. but says that all he prints is
" garbage." Well, Ted , I'd like to
remind you that the 33 is an ASCII·
encoded machine, and most ama
teur transmissions remain Murray
(5-Ievel) encoded . Also, there is
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As a result of Astatic ·s .50 ~ rs
of technology, th is microphone is

also extremely versati le.
Factorv wi red, it can be
easily ' conve n ed tu elec
troruc or re lay operation .
Adjustable gain provides
optim um modulation.

The D-U» Silver Eagle
will make any rig look .:1.<1,

good as it sounds . For
more informa tion, see your Astatic
dealer or write.

Astati.: Corporation ....~
I'. O . Box IlO · Conneaut. 011 44QJO·O.!1O • (216) 5<1J ...1I11

In Canada: Canadian '\slalic, LTD.
1220 Ellesmere Rd ., L'n!t 2
Scarborough. Ontario MIP 2XS . (410) 2"13-2222

T he world renow ned D- to-l
stands alone as the performance
leader in base s tat io n
amateur microphones. The
T-L'N-DI04 Silver Eagle is
also recognized for its out
standing beauty.

A brigtu . vib ra n t
appea ra nce re flec ts ele
gance and style. All exteri
or parts plus the base and
handle are chrome plated to a jewel.
like finish.

~STATIC
~

ANTECK, INC.

TWO MODELS AND A MARtNE VERSION

MT·1RT REMOTE TUNED FROM THE O PERATOR'S POSITION (H YD)
MT-l MANUAL TUNED
MT-1A MARINE, MANUAL TUNED

All feature 3 2 to 30 MHz coverage inclusive. 1500 wens P,E ,P, fo, hams. military, MARS. CAP and
commercsar service Full ou tput from solid state finals. no healing to waste power RT model can
be remoted up to 500 feet Irom antenna Send lor I ree brochure

See al yoor local deale, or order dlfect ,f none In yo ur area

MT·IRT Amateur Net $309.95 $12.00 UPS sh iP9'ng
MT·l Amateur Net $169.95 $ to.OO UPS shipp,ng
MT·IA Marine $239.95 $ 10 .00 UPS shipping
MT· l ATA (Aetro I'\,tfor all MT-l Series Antenna

to convert to hyd . operated MT· t An $169.95 • . _.. $9.00 UPS shipping

Route 1. Box 415M
ANTECK, INC. Hansen. Idaho 83334 208-423-4100

tremendous variation in what F$K signals
you'll encounter when tuning across the HF
spectrum. Don't be discouraged-hopefully
some of the material presented this month will
help.

AndrewJanerWA1VRZin East Havener is
an ambitious soul who hopes to hook up a
Model 33 to a Timex computer. We aim to
please, sir.

The Teletype Model 33 teleprinter is either
an electromechanical marvel or a nightmare,
depending on how you look at it. Using a tv!>
ing cylinder, kind of a " squooshed" Selectric
ball, it chugged along at 110 baud-equiva
lent to 100 words per minute, ASCII code,
uppercase only with a " Teletype standard"
rz-cnaracter line length. Despite these limita
tions , many of these monsters found their way
into amateur radio stations.

Interfacing the Model 33 is made difficult by
the fact that there is no single standard vet
sion of the 33, but a variety of options con
tained in a panel on the right side of the mao
chine, the Call Control Unit (CCU). Various
CCUs were manufactured (the Model 33 is nol
out of production) for line service and tele
phone systems, as well as for computer inter
facing. If you can get ii , the 110 33 is the eesr
est 01 all to interface. This CCU is identified by
six push switches along the front of the CCU
labeled MOTOR OFF, REMOTE, REQUEST,
EOM, LOCAL, and PUNCH. Usually, tha t
is .. . you see, there are different ones , too.
And you can't always tell a CCU by its bunons.

Anyway , if you have one of those, you'll find
a terminal strip inside, at the rear of the CCU.
On mine, it was mounted vertically under the
bank of Molex& connectors. On yours , who
knows? If you have one like mine, connect the
browntyellow and whitelblue wires to terminal
5, and the violet wire to terminal 9, and move
the blue wire from the 75O-Qhm tap to the
1450-0hm tap on the power resistor behind
the power supply inside the teleprinter. Then
connect the interface through the connections
shown in Fig. 1, alter first checking lor un
wanted voltages and the like.

11 you're a trifle less than brave, as I am
(nol ), you might be interested in the circuit of
Fig .2.This is a scheme to use an cctcectatcr.
such as a 4N35, to isolate the computer or
interface from the deadly voltages that may be
lurking around the Model 33. I highly recom
mend such isolation.

Let's say that you have one of those Model
33s that isn 't equipped with an 110 CCU, now
what? Well, you still should have the terminal
strip, etten labeled 151411 , at the rear . If you
lack that. trace out the wires coming from the
selector magnets. They should enter a printed
circuit board, the Selector Magnet Driver
board. Pin 6 from this board should beground;
pin 11 is the signal input.

The wire going to pin 11 , by the way, should
be coming from the trensrrnrter distributor.
That means the keyboard signal should be
available there. Again, if you have a custom
wired 33, all bets are off , but you should be
able to trace out the wiring and go from there .

Assuming you have been able to identify the
proper leads to connect to, and have inter
faced the 20 rnA TTY loop with the more

" When You Buy, Say 73"



•

Program Listing 7.

right. If you can' t find that one
at Radio Shack, don't buy any of
the other Radio Shack keyboards;
they were made for a variety of
other computers, and won't fit
the CoCo.

Instead, you'lt have to choose
fro m the $5 keyboard be ing
sold at a higher price, as adver
tised by several national advertis
ers, or one of the "expensive"
keyboards that cost more than
$50. At that point, it really be
comes a matter of personal
preference. To get a feel for typing
on one, see if anyone near you
owns any of the replacements.
Good luck .

As you can telt, many of the
folks writing in this month were
helped by material presented
in this column in the past . Many
of the more requested topics
are in the reprint series I have
put together . A list of reprints,
each of which is available lor a
self-addressed stamped and 52 to
cover costs, can be had for the
SASE alone. Just send it to me at
the address at the top of this
column, and ask lor the list of
avai lable reprints. I always wel
come questions, of course, and
try to answer them in the column
as soon as possible. If you want a
personal response , be sure to in
clude that atl-important SASE. I
can also be reached on Compo
Serve, ppn 75036,2501, either on
EasyPtex or otten on the CoCo
SIG (GO COCO).

Topics are flying by these days,
and next month promises to be a
winner. Be sure your subscription
to 73 is up to date; you wouldn 't
want to miss next month's AnY
LOOp!

- rzeoc, 20 rnA
TTY L~

220 " K U K MJE3055 i I
I H to
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·232 I " K 1
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others have to say on the subject.
We all would like to know.

R egard s to D av id Ber ger
W06EUC of Sunnymead CA.
David has joined the ranks of~
owners, and is looking for a way
to put his computer onto RnY.
Well, David, I hope the review of
C-64 and VIC-20 software cov
ered here a few months ago was a
help to you. I also suggest that you
ask around at your local ham club
for someone who uses this setup.
The C64 is a popular small com
puter, and I am sure that yOU'll find
someone in your area who is us
ing it on RTTY. Let me know how
you make out.

An other fan , Jer ry Valentini
KC210 of Jersey City NJ is run
ning a ms-ao CoCo, and is look
ing for a disk-based program to
run RnY. Well , sorry to say, Jer
ry, not much is available commer
cially at this time. A scheme was
presented here a few months ago
to convert Clay Abrams' program,
NEWRTYCW, to eueest load from
disk, and I have sent that along to
you. Hope it helps.

Jerry also asked about key
board replacements, a topic that
I have addressed for severer
computers. WeH, if you can find
it , the fabled $5 Rad io Shack
replacement keyboard certain
ty represents the best value per
dollar ratio. You can identify it by
the red BREAKIESC key in the
upper right corner, an ALT key
next to the Q, a CTRL key next to
the A, the CLEAR key next to the
@, and the cursor arrows relOCat
ed to a diamond configuration on
the right side of the keyboard. It
also sports two function keys, la
beled F1 and F2, at the lower

10 '110 BAUOOUTPUTTHROUGH
20 ' COCO SERIAL PORT
30 ' RnY LOOP-APRIL 1986
40 ' MARC I. LEAVEY, M.D. WA3AJR
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100 END
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common R8-232 levels of a com- how error-free communication is
puler interface , all that is left possible if the link cannol be
to do is make the computer established.
speak 110 baud of ASCII. The " Now, packet operatiOn on HF
ASCII pan should be easy; it's the may hold some possibilit ies for
native language 01 most com- point to point without intervening
pulers. As to the 110, it depends digi -peaters. I'm constantly hear-
on the computer. We covered the iog local 2-meter packeteers en-
CoCo in this column several Ihusiastica lly proclaim that they
months ago. Program 1 is a sim- made it as far as New York or Pjor-
pie scheme to allow the CoCo to ida. Even then, the path was so
output at 110 baud through the cluttered that nothing practical
" bit bangef" serial port on the could be accomplished ."
rear apron , Simi lar sc hemes Well, Wendell , from the packs-
should be just as easy for other leers I've talked to, it sounds like
computers. Even my oid 6800 we are lOOking attwo different sys-
would slow down with the flick 01 a tems! I don't know what the cjos-
jumper. est digi-peater is in Upper Black

I hope this material will help Eddy PA but here inBahimore es-
those of you whO have been try- tablishing a link with a machine
ing to get a Teletype Model 33 doesn't seem to be much of a
interfaced. Remember to mea- problem . Now, I grant you , what
sure all points fo r dangerous hams talk about on packet is not
voltages before you hOok up the likely to be any more stimulating
computer. I don 't mean you Ihan what hams talk about on
should take the " smoke tesr'uter- RnY, FM, SSB, AM , or CWo I
ally! And please, let me know your am leaving ATV and SSTV out of
experiences. this because they at least have

Moving righl along . . .1 have pictures.
asked for some opinions, now and But the mode itself promises
then, on a variety of RTTY topics. great potential, with the prolifera-
One of them has been packet ra- tion of digi-peaters. I think back to
dio. Are you interested , or will this my early days on 2 meters. On
be the NBVM (who remembers AM, getting a signal from Silver
that one) 01 the future? Spring MD, a suburb of Washing-

Wendell Larsen W31RX of Up- ton DC , into " the District," (as res
per Black Eddy PA has taken the idents term DC) was a real thril l.
challenge. Wendell says that he is When the first FM repeater was
" currently on HF and VHF RTTY established midway between Bat
with an IBM PC and Hamcom soft- urrore and Washington, I drove
ware" and has been contemplat- to a hill near my home to try to
ing gettl('19 on packet. No coe yet make the repeat er, and with it,
has satisfactorily clarified his Baltimore. Now, 2 meter repeat
questions about this mode. ers are so common that sitting

Wendell writes , " Essentially, here in my den I can pick up a
what does it provide to justify the handheld two-meter rig and trig
cost? Supposedly, it will enable ger five or more machines , with a
countrywide a-meter digital com- geographic range of Washington
mun ication capabil ity. I question DC to Yorl<. PA.
this since it appears difficult, if This is the ground floor of pace-
not impossible, to establish ef- et'dcm. If it takes off, it won' t be
tecuve links, at any time, even on lor present convenience, but for
the East Coast. I really can ' t see futu re promise. Let's hear what
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as long as the reltector. As with all
Tonna antennas. the drive ele
ment is a sealed dipole with a sup
plied RG-213 pigtail. On every
Tonna antenna I've ever used
(and that includes live 432 MHz
21-element yagis and four 1296
MHz 23-elementtypes) the dipole
d riven element exhibits better
than a 1.2:1 match in the desired
bandwidth. Not only is this an ex
cellent matching system, but it 's
also very durable. There are no
mechanical joints to corrode or
work loose , and I wonder why
more manufacturers don 't use it.

You ' ll notice that the antenna
comes with two boom braces.
One problem with 23 cm yagis
(and higher frequency yagis) is
that the antenna mast support
usually is a significant portion of
the element length, and a a-rocn
mast in fronl 01 one of these direc
tors detunes the antenna quite
nicely. Tonna recommends either
mounting the antenna on top of a
mast section, or using an cut
board sidearm wnn the boom at
tached to Ihe mast at its end .
Since the elements stand olf from
the boom, mounting the boom at
mast end ensures that the ele
ments are sufficiently clear of the
boom and mast. The top clamp
makes this anachment, and the
second, lower brace and clamp
serves to level the entire antenna.
As you might expect, the boom
exhibits a bit of sag.

Once the antenna is assem
bled, you will prObably have to
break the boom at least in half 10
get it out of the door! I forgot the
boom length and assembled the
antenna inside forgetting that my
door wouldn't allow the clearance
to get it out!

The next order 01 business was
to verily the claimed gain spec .
Steve Katz WB2WIK of CO
magazine also received one of
these monsters lor evaluation ,
and he suggested we pool our ef
torts to set up a test range in which
the gain figures could be verified.
Steve did some research and
came up with a formula from the
publication "Technique of Mi
crowave Measurements," from
the M.I.T. Radiation Laboratory

caution not to load them into an
SWf 012:1 or greater-otherwise,
you might be waiting a bit lor re
placements from Germany. (At
th is lime, there are no sources lor
this device in the United States.)

In my home station, I mounted a
Dow-Key tz-volt co axial relay
atop the amplifier chassis. This
amplil ier switches the antenna
lead from amplifier to transverter
antenna input and also turns the
dc p ower o n an d 011 to th e
PA231 0 . Again , some sort of
switchable bias could be used and
would accomplish the same thing.

All in all,the PA2310 is an excel
lent medium-power, reasonably
priced amplifier lor 23 cm. Price:
$300; U.S. distributor: The VHF
Shop, 16 S . Mounta in Blvd.,
Mountaintop PA 18707.

G = Gain expressed arithmetica lly (nol in dB)
A _ Free space wavelength in units
R _ Range of separatiOn of antennas in same units A

55-ELEMENT ANTENNA
FROM TONNA

Now that you 've got some pow
er on 1296 MHz, you' ll need a
good antenna to make the most of
it . Along comes Antennes Tonna
of France with a new wrinkle lor
23 cm: a 55-element long-boom
yagi. The boom is t s-teet . three
inches long and the manufacturer
claims 21.25 dB gain over an iso
tropic dipole . Now, that's a lot of
antenna!

The antenna comes completely
disassembled wit h the various el
ements and holders in separate
packages, unl ike the 432 Tonna
yagis that come largely assem
bled. But don't let the apparent
complexi ty of the antenna scare
you: Tonna has carefully color
cocled the ends of the various ele
ments so you can tell them apart.
The el ements themse lves are
made tram 1 10 enameled wire
thai is filed nat but sti ll quite sharp,
so be careful. Select the elements
by their color and push them
through the one-piece molded el
ement holders . You ' ll need a
ruler, preferably one with a metric
scale, to center the elements.

I have assembled two of these
antennas and they both look
about 2 hours of careful work from
start to finish. Tonna includes an
exira element in case you bend or
break 01"18. This exira element is

The photo shows the unit with
its cover olf. The circuit is simple
and employs three type BLUOO's
-one as a driver and two as fi
nals. The output circuil is the usu
al etched microstrip type. Bias is
set by the pol in the upper left
comer. Note that there is no pr0vi
sron for standby operation, al
though you could incorporate it if
needed. The amplifier operates in
grounded-emilter mode and gain
is typically on the order 016-7 dB
per staqe.

SSB Electronics rates its ampli
fiers at 14.5 V dc, which is appar
ently common practice in Europe.
How did this model do? With a
Bird Model 43 Wattmeter and 200
slug (25 Walt, 1.1-1.8 GHz), I
measured exactly 10 watts output
across a Termaline 5O-Ohm dum
my load . The driving source was a
Microwave Modules MMT 12961
144, which was th rottled back to
about 500 mW output; the source
voltage was 13.8 volts. Raising
that voltage to 14.5 volts resulted
in about 12 Walls 01output power.
Lowering the voltage to 12.5 VOlts
dropped the output to 8 Watts.

In actual oceretcn. I used this
amplifier on Slide Mountain in
June 01 1985 with the MMT 1296/
144. Our power source was a mo
torcycle battery, which started out
at almost 14 volts and dropped to
about 13 vol ts when we concluded
our operation. The amplifier ran
cool at all l imes. The heat sink
ShOuld be adequate lor 1296 ATV
operalion; however, I 'd recom
mend reducing the drive and
keeping the output power at 8
wens or SO in this mode. Note that
the BLUOO transistors aren't swr
protected , and there is no ALC cir
cu it in the output. You must take

EVIEW

5SB ELECTRONICS
PA2310 POWER AMPLIFIER

SSB Electronics of tsertct m.
Germany , is an up-and-coming
manufacturer 0 1 many quality
products lor VHF and UHF enm o
siests. The company also offers
a lull complement of receive
converters, transmit converters,
Iransverters , and amplifiers for
mic rowave enthusiasts. The
PA2310 is a solid-stale amplifi
er for the range 01150- 1300 MHz,
which operates from 13.8 volts
and allows SSB, FM. or ATV cper
ation.

Ordinarily, a Iow-power mono
band UHf amplifier might not war
ran t much allention ; however,
there are very lew available in the
medium-power range tor 23 cen
timeters . There are several trans
verters on the market for thi s
band , but most of them are limited
10 1 to 3 Wall s ou tput. The
PA231 0 co mplements th ose
transverters, especially since it re
quires only 500 to 750 mW of pow
er to attain full output.

Anolher reason It's handy to
have 10 Wans of power here is
that most outboard high-power
23 cm amplil iers util ize 2C391
7289/3CX100 type tubes, oper
ating in grounded grid config
u rati on . These amplifiers are
usually good lor 10 dB 01 gain in
this mode, so 10 Watts of drive
will usually yield 100 Watts or
so of output . Use two of these
tubes and you'll see close to 200
Walts output. The PA2310 fills
the gap nicely as an intermediate
drive r stage, so you will see 100
Walls or more 01output instead of
10 to 15 Wall s using just the
transverter.

The PA2310 solid-slate amplifier wilh its cover removed. FIf}. 1. Formula for calculating gain of either of two identical yagis.
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Fig. 2. The nomograph for the H-p/ane of the antenna.

series. The lonnula calculates the
gain using two identical antennas
that are a known distance apart.
The lormula is given in Fig. 1.
Basica lly, all you need are two of
the same yagi antennas and the
ability to measu re the distance
between the two , as well as the
power delivered to one antenna
and the received signal lrom the
other.

We set up the two 55-element
yagis so that the front-most direc
tors on each yagi laced each other
at a distance of 751eet (100 wave
lengths at 1296 MHz). Using a
Kenwood TR-9000 and SSB Elec
tronics l T23S Transverter as a
signal source. a Bird 43 wattmeter
was put in the line right at the RG
213 pigtail, meaning it was about
1.5 feet from the dipole-drtven ele
ment. At the receiving antenna,
we mounted a Boonton 92 r1 milli
voltmeter with 5O-Ohm probe and
lots of Bunj i cords . The power out
put was set at 5 Watts on the Bird
43 and allowed to stabilize for a
few minutes. The r1 mill ivoltmeter
was also warmed up and set to the
+ 20 dB m range . Steve then
swung the receive antenna back
and forth slightly to peak the indi
cated output. AI this poin t, the
measurement taken from the milli
voltmeter was + 13.5 dBm (22.4
mW).

Plugging this into the formula
resulted in a figure of 265.98 lor
both antennas . One antenna
would exhibit 3 dB less, or half the
gain: 132.99. Expressing this
number as gain in dB would be 10
IOg10 132.99, or 21.24 db. The
manufacturer claims 21.25 db.
Close enough for you? I would as
sume lrom this that Tonna's gain
figures probably aren't overrated .

The pattern is very sharp. FIQ. 2
gives the nomograph lor the H
plan of the antenna. The 3 dB
beamwidth is claimed to be about
11 degrees. The nomograph and
our experiments wou ld bear this
out. The 55 element F9FT is a

sharp antenna. and while it ex
hibits a considerable amount of
forward gain, the Sharpness 01 the
pattern might make it unwiekty lor
the average 23 cm operator. Still,
il you understand the antenna and
its advantages an d disadvan
tages, it can make the difference
for your 1296 MHz station. For ex
ample, the K3YTL cootest group
used eight of these during the re
cent September VHF aoo Party
and worked 65 stations on 23 cm.
It definitely works!

The Tonna 55-element antenna
costs $70 . US Importer: VHF
Shop. 16 S. Mounta in e tva.,
Mountaintop PA 18707.

Peter H, Putman KT2B
Morris Plains NJ

MV 220 MAST MOUNTED
GaAsFET 22D-MHz PREAMP

SSB Electronics of tserronn.
Germany. has become the nrst
European manufacturer to come
out with a commercially available
mast-mounted preamplif ier for
220 MHz. The 220 MHz band isn 't
available to Europeans and this
represents an unusual bit of mar
keting on SSB's part. How much
of a demand is th ere lor 220
preamps? Only time will tell, but
this is a big step in the right
direction.

Based on the popular MV se
ries preamps, the MV 220 is bas
ically a rewOr1(ing of the MV 144
mast-mount preamp. Employing a
single GaAsFET, the manufactur
er claims in excess of 16 dB of
gain. This is considered a 1 kW
through-line switchable preamp,
and although the unit has its own
rf vox type sensed keying, SSB
strongly urges use 01 its compan
ion sequencer when running high
power levels.

I've always admired the rl and
watertight cases in which SSB
makes their preamps . A small

gasket runs around the lip 01 the
cover to keep moisture out. You 'll
need to make three connections:
antenna, transceiver and de pow
er. As with all SSB preampl ifiers,
the coaxial relays switch in when
power is applied. This protects the
GaAsFET in case of power loss,or
in the event 01 slrong lightning
storms. You just cut the power
and it 's out ol tha line.

Threaded studs are attached to
the case, so you can bolt the unit
directly up to a 2-inch mast . A
small piece 01tubing and gasket
serve to waterproof the de power
connection cable, which you must
supply. Installation is simple and
takes only minutes. I used this
preamp with my existing ARR se
quencer IOf keying , and had no
problems with false keying, al
though water got into one of the
pigtai ls and froze, creating a high
swr condition. It made no differ
ence to the preamp as the GaAs
FET percolated happily along.

On-air tests were impressive .
220 MHz is a sparsely populated
band. and quite often the only sig
nal you hear on it is weak and
some distance away. In this case,
the preamp makes a big differ
ence, especially on signals with
lots of aSB. In many cases. my
basic 220 transverter-a "Cana
dian" Microwave Modules 22Q.
28---coo1dn't even detect the sig
nals that came up to 53 with the
preamp switched in, largely due to
the noise figure of the 220 mod
ule-around 2-2.5 dB. When
working stations with rapid fading
or flutter, the difference between
hearing the conversation and
hearing big gaps filled with noise
was this preamplifier.

Okay, so it worked . But how
well? Bac k to the lab : Using
Hewlett-Packard test equipment, 1
measured the gain, minimum dis
cernable signal (MDS) and 1 dB
compression point. On-air tests
indicated that this preamp had
lots of gain. and the measured fig
ure of 23.2 dB al22O.oo MHz cer
tainly confirmed it. No doubt, this
is one of the holiest preamps
around-if you go by gain alone.
What about MDS? In my tests. a
signa l of - 140 dBm was d e
tectable using a 1 Khz bandwidth.
Pretty sensitive. A signal level of
- 130 dBm gave us a 10 dB S +NI
N ratio, so it certainly hears the
weak signals, not to ment ion
putting my MMT 220 to shame.
Well, what can you expect from a
MOSFET at 22O? A noise figure of
2.0 dB is not shabby.

I was surprised during the 1 dB
compression test. This preamp

does have lots of gain, and on-air
tests indicated thai the strong sig
nal from Channel 13 was pumping
the preamp adversely. By "pump
ing," I mean a general hash and
splatter of intermod products
head up and down the 220 band
when my yagi was pointed to
wards New York City. WithOut the
preamp, these products were un
noticeable . Incidentally. another
preamp I use here (ARR 220 VDA)
exh ibits the same problem, but to
a lesser degree. It uses a MOS·
FET and also has less gain. I
didn't get to verify its 1 dB point
but the SSB MV 220 came up
shOrt at -3.5 dBm out . What this
means is that the preamp is likely
to have trouble with strong local
signals , on adjacent channel s
(and even on an adjacent TV
channel) to the detriment of the
weak signal you are trying to hear.

This isn 't the first time I've
observed a low 1 dB compres
sion point on an SSB product. .An
other MV 144 preamp exh ibited
much the same number, but had
lots of gain. Perhaps the compro
mise between gain and com
pression point still needs to be
worked out by the folks in Iser
lohn. Incidentally , the gain cen
ters on 225.00 MHz, so this
preamp could be employed for
weak signal FM work as well on
223.50 with good results. In fact ,
the preamp still had 10dB 01 gain
at210 MHz and 233 MHz-which
is pretty broadbandedt

For those with a preponderance
of weak signalS on 220 to choose
from, this preamp might make the
difference. If you live close to TV
channels 12 or 13. you may find
the "pumping" problem to be a bit
01a headache, but there is a provi
sian to adjust the gain internally
by means of a potentiometer. This
pot is located at the input to the
preamp and is part of a resistive
ertenuetor network. The total at
tenuation is on the order of 5 dB. I
haven 't had a chance to use this
control, but would be tempted to
replace it with 10 dB ot fixed at
tenuation and run the preamp at a
net gain of 13 dB or so, which
might help with the overload prob
lem (and also raise the compres
sion point above zero). I'll try to
run these tests and report on them
in a luture " Above and Beyond"
colu mn.

SSB Electronics MV 220 GaAs
FET Preamplifier, Price Class:
$180; US Importer: The VHF
Shop, 16 S . Mounta in Blvd.,
Mountaintop PA 18707.

Peter H. Putman KT2B
Morris Plains NJ
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The RC-850 Repeater Controller
just got a whole lot SITae.. er.

_.

10816 NorlllJldge SQuare. Cuper1lnO. CA 1/50"

...1 1"08' 749-8330

.",," """

2) 2,400 baud
3) 9,600 baud
4) 56,000 baud

7) Approximately how many TNCs were SOld
during 1985?

1) 100
2) 1,000
3) 10,000
4) 100,000

8) Wh ich of the following firms does not man
ufacture a TNC?

1) Heath
2) Kantronics
3)AEA
4) ICOM
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advanced
computer
controls. Inc .

''''"'. acer ""';.....' _wl•• ~

aee

Our new Version 3 software makes the best repeater contrOller EVEN BETTER.

The autopatch now supports remote telephone lines linked by radio, so that you can extend
your autopatch coverage to match you r AF coverage. You can have autcpatch even il you
can't get a phone line at your site. The 250 autodial numbers meet the needs of even the
largest groups, with up to 35 digit storage for MCI and Sprint,

The easy-to-use Electron ic Mailbox lets you include phone numbers, times, or trequencies as
parts of messages. And it 's so smart, it 'll leave you a message if you miss a reverse patch,
or if an alarm condition OCC1Jrs.

Selective call and signalling capabilities range from two-tone sequential to numeric display
paging, so you 'll always be available. And its voice response metering is enhanced to continu
ously store lOw and high readings - so you can find out how cold it gel -ew high the ref lected
power reads ... and when.

Of course, a controller so feature-packed gives you secure control . Individual user access
codes, with user callsign readback, can control access to selected functions to completely
prevent horseplay.

ACC's amateur radio controllers are anything but "amateur". They're used by the U.S. Army,
Navy, Forest Service, and other government and commercial users around the country. But,
ot course, you 'll also find them on the leading amateur radio repeaters in North America and
abroad.

There 's never been a better time to upgrade your repeater system with an ACC controller,
unmatched anywhere in quality, sophistication, and performance, with documen tation and
support to match.

Please call or write now lor the rest of the story on all our repeater products, including cconc neee.
d'9ltal voice storage units, and other Touch·Tone connor products.

You 'll be GLAD you did.

3) 80 characters long
4) 128 characters long

4) When were ASCII data transmissions made
legal in the United States?

1) January, 1970
2) March, 1975
3) March, 1980
4) November, 1983

5) What is the maximum allOwable baud rate
belOw 28 MHz?

1) 170 baud
2) JOObaud
3) 1,200 baud
4) 2,400 baud

6) Above 220 MHz?
1) 1,200 baud

UN!

PACKETEERING

I have seen the future and it is digital.
After several months 01 abject poverty,

brought about primarily by the purchase 01 a
home satellite TV system , I finally decided to
lake the plunge and invest in a packet radio
terminal node controller (TNC). The result has
been the most fun I've had in amateur rad io
since I gave the local repealer coordinator a
hotfoot at the 197811MARC hamtest and Ilea
market

Packet radio, fellow hams, is going 10 save
our hobby. Don't let anyone else tell you any
thing different. I will be so bold as 10 predict
that packet will become one 01 our primary
operating modes by the end ollhis decade. It
will certainly overtake CW in number 01 users
and wil l be a rival 10 phone operation within a
lew years. Hams will still use CW for recre
ational purposes-just as some people occa
sionally like to ride a horse instead of drive an
automobile- but packet is destined to be
come our primary methOd of transmitting text
information. Requiescat in pace CW, ATTY,
andAMTOA.

What makes packet communication so
wonderful? Well , imagine being able to t ie into
international computer bulletin boards , to
swap error-free messages and programs, and
to have your computer send and receive data
even when you're away or asleep. Who needs
compcserve. The Source, or those other
high-priced o n- line in formation services?
Hams will do it better and for tree. That is the
heritage that has been handed down to us
from the radio pioneers.

Packet, thankfully, is also relatively inex
pensive. A $150 TNC connected to your exist
ing 2-meter FM ricebox and home computer
will put you in business. Heck , I've seen CW
keyboards that cost more.

As you may have guessed , this month's
questions are about packet rad io, For those of
you who aren 't yet acquainted with the tech
nology , I hope you 'll read along, You may pick
up some information along the way , As
for packet veterans: the future is ours.

QUESTIONS

1) Packet rad io send s data one character at a
time.

1) True
2) False

John Edwards Kf2U
POBox 73
Middle Village NY 11379

3) A packet length is usually:
1) 32 characters long
2) 40 characters long

" When You Buy, Say 73"

2) A packet transm ission must contain only
ASCII characters,

1) True
2) False



WHERE IS IT?

This is where the 73 staff would like to go after a hard day's work, or even an easy day's work,
but we can't find it! We will give the first person to help us a year's subsription-or subscription
extension-to 73. Mai/us, in an envelope , the lull address and identify the next~sant;Jw;ch
shop! Address: 73 Magazine Bar Contest, WGE Center, 70 Rta. 202N, Peterborough NH
03458. Earliest postmark will be the winner. PhOto by Tedd Cluff.
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9) Most packet activity is on:
1) HF
2) VHF
3) UHF
4) satellites

10) A packet network is a type 01:
1) local area network (LAN)
2) database
3) communications protocol
4) telephone packet switching network

11) A primary packet channel is:
1) 146.52 MHz
2) 144.11 MHz
3) 145.01 MHz
4) 21.390 MHz

12) A digipeater is:
1) a dual frequency data repeater
2) a single frequency data repeater
3) illegal below 28 MHz
4) very expensive

13) A packet beacon runs COrItinuously.
1) True
2) False

14) Which of the following is not a packet pro
tocol?

1) AF2M
2) AX.25
3) VADCG

15) What city had the first U.S. digipeater?
1) New York
2) San Francisco

3) Boston
4) l os Angeles

16) A common serial interlace is:
1) a Centronics port
2) an RX-7
3) hard to find
4) an RS-232C

17) AMSAT is planning to launch a packet
rad io satelli te . It will be called :

1) OSCAR 17
2) PACSAT
3) DIGISAT
4) PACSTAR

18) TERRACON is:
1) aoother planned packet satenrte
2) a ground-based packet linking system
3) a packet-based emergency warning

system
4) packet lor MARS operators

19) What is not useful in a packet beacon
transmission?

1) Brevity
2) Name of operator
3) QTH or grld locator
4) graphics

20) Packet is allowed on Novice frequencies.
1) Tru e
2) False

21) SKI PCON is:
1) an HF packet linking system
2) limited to speeds under 100 baud

3) an AMRAD pro ject
4) all of the above

22) The TNC uses a bit-oriented standard
known as:

1) an HDlC
2) an Hl PT
3) a VADCG
4) an R8-232C

23) 1,200 baud is roughly equivalent to how
many CW words-per-minute?

1) 60 wpm
2) 120 wpm
3) 500 wpm
4) 1,500 wpm

24) A TNC is roughly equivalent to what other
type 01computer peripheral?

1) modem
2) lile server
3) term inal
4) printer

25) Packet is not allowed on 6 meters.
1) True
2) False

THE ANSWERS

1-2 Data is contained in " packets" or
bundl es of data . A very treouencv-etn
cient way to send information, since the trans
mitter is keyed on only when data is sent.
And data is always sent at the fastest possible
rate.
2-2 A packet may also contain such non
ASCII codes as Baudot or EBCDIC.
3--4 Helps to keep users lrom hogging a
channel.
4-3 Alter years of lobbying by hams.
5-2 Band condit ions and frequency con 
straints are the limi ting factor.
6--4 Pretty last.
7-3 Not a bad start.
8--4 But I bet you they eventually will .
9-2 Two meters, primarily ,
10-1 Just a lancy name for a bunch 01
packet users.
11- 3 Particularly on the east coast,
12- 2 Almost any packet stalion can act as a
digipeater.
13---2 II should come on every 10 or 15 min
utes, at most.
14- 1 AF2M is an Extra-class ham.
15-2 Ah. The old Silicon Valley crowd wins
again.
16--4 The serial interlace found on most
personal computers.
17-2 A logiCal name.
18-2 TERRACON may one day link togeth
er all North American packet users through
microwave relays.
19-4 Sort of a time and frequency waster.
20-1 But not by Novices, unfortunately.
21-4 HF may be unpredictable, but still
useful.
22-1 High-l evel Data une Control.
23--4 Shows you how $-M>w CW is.
24-1 A very smart rrooem.
25-2 AhhOugh your neighbors may wish
so.

,



PECIAL EVENTS

BEDFORDPA
APR1 3

ket space: our tables $3 each;
your tables $2 each . Commercial
exhibits welcome. Talk in 147.331
.93. For more information or table
reservations send a SASE to Kent
Douglas K9JCR, RR..4 Box 586,
Greencastle IN 46135: (311)-672
8237, o r Nick Au brey N9FCB,
RR,f2 Box 592, Greencastle IN
461 35; (311)-653-5290.

LAWTON OK
APR 12

Lawton Fort Sill Amateur Radio
Club's annual event will be held
April 12 et -tne -C ounty Fa ir
grounds, 8 am to 6 pm. This year
the theme is "An Old-fashioned
s weetest." Registration fee is $2;
table fee is $5; tailgate fee is $3.
No pre-reqistraticn necessary ex
ceplfor table space. For more in
forma lion, write Don Hagler, 912
Bell , Lawton OK 73505.

FRAMINGHAM MA
APR1 3

The Framingham Amateur Ra
dio Association will hold its annual
Spring Flea Markel and exams on
Sunday, April 13, at the Framing
ham Civic League Building, 214
Concord St . (At. 126), downtown
Framingham. Doors open et 10
am (sellers may begin setup at
8:30). Admission is $2, and tables
are $10 (includes one free admis
sion) . Pre-registration is requ ired
for tables and exams. Talk-in on
.75/. 15 repeater. To reserve tao
bles, write Jon Weiner K1 VVC, 52
Overlook Drive, Framingham MA
0170 1, or call (617)-877-7166. To
reg ister for license exams, send
completed form 610, copy of ham
license, and a check for $4 (pay
able to ARRUVECj to FARA, PO
Bo x 3005, F ra m ing ha m M A
01701 . Walk-in exams given on a
space available basis.

GREENCASTLE IN
APR 12

BERWICK BICENTENNIAL
APR 12

48080, or phone Fred lewis
NK8M at (313}--881'()187.

KANSAS CITY MO
APR 11-1 3

The PHD Amateur Radio Asso
ciatio n, rnc.. will sponsor the an
nual Missouri State ARRL Con
venucn April 11 - 13. Location is
the Old Kansas City MO airport,
just north of downtown Kansas
City MO. There will be commercial
exhibits and 300 swap tables , all
indoors. The banquet will be held
saturday night Registration is $4
(good all 3 days), and swap tables
are $10 (includes one registra
tion). Banquet and swap tables
should be requested in advance.
Talk-in on 34194 repeater. Reg is
tration and other information is
available from the PHD Amateur
Radio Association , PO Box 11 ,
Uberty MO 64068-0011 , or call
(8 16)-78 1-7313 or (8 16)-452
9321 .

SAGINAW MI
APR 11-12

The Saginaw Valley Amateur
Radio Association, Inc., (SVARA)
is hosting a State Convention lor
ham radio operators and comput
er buffs at the Saginaw Civic Cen
ter, April 11 and 12. NASA astrc
naut Tony England will be the
featured speaker. For further in
formation, write or call SVARA,
PO Box 6662 , Saginaw MI 48608,
(517)-752-9740 or 776-1470.

The Colu mbia- Montour ARC
will sponsor Special Event Station
KC3TX commemorating the bi
centennial of the city 01 Berwick
PA. Operalion will be in the Gan- 
eral-phOne portion of the 20- and
40-meter band s from 1700Z to
2400Z on April 12.Send a SL and
$1 fo r a nice certifica t e to
CMARC, PO Box 930, Berwick PA
18603.

The annual Southern Alleghe
nies Hamfest '86 will be held from
7 am to 4 pm on Sunday, Apri l 13
a t th e B ed ford Coun ty F a i r
Grounds in Bedford PA. (Pennsyl
vania Turnpike, Exit 11). Admis
sion is $3. Plenty of tailgate space

The Putnam County Amateur is ava ilable . Inside table spaces
Radio Club will hold its fourth an- reserved at your request. A con-
nual Hamlest and Auction April signment auction will be held.
12, at the Putnam County Fair- Sponsored by the following clubs:
grounds, north of Greencastle IN Horseshoe Rad io Club, Blue
on US 231. Admission is $3 per Knob Repeater Assoc iation, Bed-
person; children under 12 are ford Co. AAC, Mountain AAC, and
free. Doors open for setup at 6:30 Somerset Co . ARC . Talk-in on
em.enc coen tc me puonc at e am 14 5 .4 9/ .89 , 144.421.9 2 , and
The auction is at 1 pm. Flea mar- 146.52 simplex . For more infor-
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CLARKSVILLE TN
APR 6

The Clarksville Amateur Trans
mitting Society is sponsoring a
swapfest on Sunday, April 6, start
ing at 9 am , at the National Guard
Armory on Highway 41A in north
ern Clarksville. Amateur license
tests will be given. Admission is
nee. Tables are $5.00 (single)
and $7.50 (dOUble). Talk in on
146.2051.805 or 147.43. For reser
vatfons or informatio n , contact
CATS, 1550 Armistead Drive ,
Clarksville TN 37042; (615)-648
3657.

bus Hall in Old Bridge. The hall is
located on Pine Street off At. 18 in
Old Bridge. Talk-in frequencies
are 147.120 + 600 and 146.520.
Admission will be charged and a
door prize will be awarded . Sellers
may register by mail. Send SASE
for oeteus to Bob Navin , 106
Madison Ave., Old Bridge NJ
08857.

TIMONIUM MD
APR6

The Baltimore Amateur Aadio
Club will present the 1986 Greater
Baltimore Hamboree and Com
puterfest on April 6 e t the Mary
land Slate Fairgrounds Exposition
Complex at Timonium MO. Gates
open at 8 am. The fairgrounds are
located east of 1-83 exit 17, three
miles north of 1-695, just north of
Baltimore. Admission is $4, chil
dren under 12 free . For further in
formation, co ntact: G B H & C, PO
Bo x 95 , Timonium MD 21093
0095, or call (301)-561 -1282. For
a recorded announcement. dial :
(301}--HAM-TALK.

GROSSE POINTE MI
APR6

The South Eastern Michigan
Amateur Radio Assoc iation (SE
MARA) will hold its 28th annual
Hamfest Swap and Shop at the
Grosse Pointe North High School,
707 Vernier Road, Grosse Pointe
Woods MI, from 8:00 am to 3 :00
pm. The Hamlest will feature an
ARRL forum, OX forum, and a
RTTY forum. Advance tickets
$1 .00, at the door, $3.00. Ad
vance tables $8.00, at the door,
$10.00. Talk-in on 147.75/.15 and
146.52. For more information,
write to SEMARA Hamlest, PO
Box 646, St. Clair Shores MI

ROCHESTER MN
APR5

The Ninth Annual Rochester
Area Hamtest will be on Saturday.
April S, starting at 8:30 am (setups
on Friday from 4:30- 6:30 pm).
Sponsored by the Rochester Am
ateur Radio Club, Inc ., raffle and
drawings prizes include: Ken
wood TR-2600 synthesized HT,
Bea rcat 20/20 programmable
scanner, and a Ham IV rotor, Ta
bles will be sa each. In lieu 01 cash
payment lor tables you may oo
nate prizes of at least equivalent
value. In this case, prize certm
cates received will serve as ad
vanced payment and reserva
tion confirmation. For more in
format ion, write W.C. McGurk
WB0YEE, 2253 Nordic Ct. N.W.,
Rochester MN 55901 , o r call
(507)-288-7688.

MADISON WI
APR6

The Mad ison Area Repeater
Association will hold its 14th an
nual Madison Swapfest on Sun
day, April 6, at the Dane County
Exposition Center Forum Building
in Madison WI. Doors will open at
7:30 am fo r flea-market sellers
and at 8 am for the public. Admis
sion is $2.50 in advance and $3 at
the door. Flea-market tables are
55 in advance and $6 at the door.
Talk-in will be on the MARA
re peate r , WB9AER/R , 146 .161
.76. For more information, write:
MAA.A., PO Box 3403, Madison
WI 53704, or call (608)-2224 744,
day or night.

COLUMBUS IN
APR 5

The Th ird Annual Columbus
Amateur Radio Club $ waplest will
be held Saturday, April 5, Irom 9
am to 5 pm at the Columbus IN
4-H Fairgrounds on SR 11 South.
Talk-in on 146.790 repeater. For
advance reservations write Chock
Roberts WD90WI. 2950 S. Lake
Drive. Columbus IN 47203.

OLD BRIDGE NJ
APR 6

The Old Bridge Amateur Radio
Association will hold an indoorl
outdoor Electronics Flea Market,
April 6, at the Knights of Colum-



-
meuon. contact Gay Rembold
W30FW, 949 Winifred Road ,
Cumberland MD 21 502, or call
(301).724· 0674 or (8 14 )-445
7486.

MOORELAND OK
APR13

The Great Plains ARC fifth an
nual Northwest Oklahoma Eyeball
& Swapmeet wi ll be held in Moore
land OK on Sunday, April 13.
starting at 9 am; $2 admission at
the door. Covered-<tish dinner at
noon. Local airport. Dealer and
swa p lables avail able at no
charge . Talk-in on 147.72/.12.
146.131.73 and 146.52 simplex.
VE test given on Saturday, April
12. Campsites available. Direc
tions: North on Main or Elm
streets. across the tracks and
west. For further information, call
(405}-994-5394 or contact Gordon
Richmond NR5L, At. 1, Box 12,
Mooreland OK 73852. (405)-994
5453; or Gerald Bowman NSCCV.
Box 356, Mooreland OK 73852.

TASTE OF ATLANTA
APR 18-20

The Metro Atlanta (GA) 'rete
phone Pioneers Amateur Radio
C lub (MATPAR C) will operate
special station W40TA during the
Taste 01 Atlanta lood festival April
16-20. Operation on Friday and
Saturday will be from 1500Z to
0300Z, and the stalion will be on
Sunday from 1700Z to 2300Z. Fre
quenci es are 7.285 , 14.285,
7.055, 14.055, 144.811.41, and
449.1501444.150 MHz. A special
QSl is available for an SASE sent
to MATPARCfTaste of Atlanta,
John C. Parker, PO Box 54017,
Atlanta GA 30308.

SOUTH SIOUX CITY IA
APR 18-19

The Midwest Convention of the
ARRl will be held at the Marina
Inn in South Sioux City IA on April
18 and 19, under the sponsor
ship of the 3900 Club. The con
vention willleature forums and an
indoof nea market, and commer
cial exhibitors will be on hand to
answer quest ions on the latest
equipment. Bring your a-meter rig
for a Iree "tune-up," courtesy of
Burghardt Amateur Center. Vol
unteer exams will be given on Fri
day the 18th. Pr&-registration in
formation should be directed to
Dick Pitner W0FZO, 293 1 Pierce,
Sioux City IA 51104 . Flea market
reservations should be sent to
Glenn Holder KerFT, RAIl , Hin-

ton IA 51024. Further infonnation
can be obtained through Conven
tion Chairman Al Smith W0PEX,
3529 Douglas St., Sioux City IA
51104.

GAOTONCT
APR 19-20

The Radio Amateur Society of
Norwich (RASON) will operate
Croaker Memorial Special Event
Station KAlIFG from 1700Z April
19 to 1700z April 20 Irom aboard
the submarine USS Croaker to
commemorate the 42nd anniver
sary 01 its commissioning. l ook
for us on these frequenc ies :
SSB-3 .890 , 21.290; CW
3.730,7.130,21.130. QSl with
SASE to RASCN, PO Box 903,
Norwich CT 06360.

HAM AND YAM FESTIVAL
APR 19-20

The Johnston Amateur Rad io
Society will help celebrate the
second annual Smithfield (NC)
Ham and Yam festival with special
event station KA4HAM .Operation
is from 1400Z to 24QOZ both days
on 3.655, 7.230, 14.255, 3 .708,
and 7.1 10 MHz. For a special OSL
and certificate send a large SASE
to Mark Gibson N4MQU, PO Box
2084, Smithfield NC 27577.

SULLIVAN IL
APR 20

The Mou ltrie Amateur Radio
Klub (MAAK) hamfest, formerly
held at Sullivan IL, will be held
Sunday, April 20, from 8 am to 3
pm at the Coles County Airport,
located between Mattoon and
Charles IL on At. 16. The hamfest
wil l be in a large, heated hangar.
Admission is $2 advance, $3 at
door. No extra charge for ven
dors, but bring tables. Talk-in on
146 .6551146 .055 or 146.52. Fur
ther information, write MARK, PO
Box 79, Sullivan Il61951, or call
Vernon Jack K9SWY at (217)-728
7596.

CAMBRIDGE MA
APR 20

The MIT Electronics Research
Society and UHF Repeater As
sociation will hold its tailgate high
tech, computer, and amateur ra
dio F lea Market on Sun 
day, April 20 , from 10 am to
4 pm, at Albany and Main Street in
Cambridge MA. Adm ission is
$1 .50. Free off-street parking for
500 buyers . Tai lgate room for
200 sellers. In the event of lain ,
covered ta ilgate area will be
available lor all. Sellers: $5 per

space pncludes one admission).
Setup 9 am. For space reserve
ucns or further info, contact Jamie
at (617)-262-5090 or 253·2060.
Tal k-in on 146.52 and 449.2/
.444.2 (W1XMIR).

BRAINTREE MA
APR20

The South Shore Amateur Ra
dio Club of Braintree MA will hold
its annual indoor flea market on
Sunday, April 20, at the Viking
Club, 41 0 QUincy Ave., Braintree
MA Irom 11 am t0 4 pm. There will
be tables availab le lor $12 each,
which includes one free admis
sion if paid for in advance by send
ing the appropriate amount to Ed
Doheny W1MPT, 236 Wildwood
Ave., Braintree MA 02184. Tables
will cost $1 8 on the day of the sale.
Checks should be made payable
tothe South Shore Amateur Radio
Club. Confirmation of check re
ceipl will be sent; no cancellation
refunds after April 16. The Viking
Club will open to vendors only at
9:30 am. Entrance fee $2. Plenty
of parking. Questions? Call (617)
843-4431 , evenings.

DAYTONOH
APR25

The Miami Valley FM Associa
tion will sponsor the 17th annual
B'A'S'H, on Friday night of the
Hamvention , April 25, at 7 pm in
the Conference Center at the
Hara Arena and Conference Cen
ter, Dayton, Ohio . There is no ad
mission charge.

DAYTONOH
APR 25-27

The Dayton Amateur Radio As
sociation, lnc., will sponsor the
Dayton Hamvention on April 25
27,1986, at the Hara Arena and
Exhibition Center, Dayton OH.
Admission, valid for all three days,
is $8.00 in advance, $10.00 at the
door. Banquet tickets: $14.00 in
advance, $16.00 at the door if
available. Ladies luncheon,
$6.75. Advance sale dead lines:
April 5 (Canada) and Apri l 12
(USA). Roy Neal K6DUE will be
the banquet speaker.

Giani Flea Market: noon Friday
through Sunday. All spaces sold
out.

Technical lorums on: person
al computer, packet radio , ARRL,
AMSAT, antennas, AnY, SSTVI
ATV, FCC, electrical safety, and
other topics. CW Awards-try
to break the 72.S-wpm world
record!

License exams: Novice through

Extra, by reservation only. Send
before March 29: completed form
610, a copy of your present li
cense, and check or money order
lor $4.25 payable to ARRLNEC,
to: license Exam, Alln . Tom
Holmes, 8830 Wlndbluff Pt., Day
ton OH 45459 .

Send nominations lor " Radio
Amateur of the Year," "Special
Achievement." and/or " Technical
Achievement" Awards , to Awards
Chairman, Box 44, Dayton OH
45401 , before April 1.

For further information, see
HAMVENTION ad on page 23.

OAYTONOH
APR 25

The Dayton-Cincinnati chapter
of the Quarter Century Wireless
Association will hold its 1986 an
nual banquet on April 25, the Fri
day night of the Dayton Hamven
ti on . Leland Smith , nat ional
acWA president, will speak on
" The Future of Amateur Radio."
Happy hour is at 6:30; dinner is at
7:30 at the Imperial House, 1·75
and Needmore Road. For tickets
and information contact Bob Din
g le KA4lAU, 657 Del l Ridge
Drive, Dayton OH 45429 . acWA
membership is not required to
attend.

FITCHBURG MA
APR 26

The Montachusell Amateur Ra
dio Association will hold Flea Mar
ket Saturday on April 26 at the
Knights of Columbus Han on Elec
tric Avenue, Fitchburg MA. Doors
open at 8 am for selle rs and 9:30
am to 3 pm lor buyers. Talk-in on
144.85/145.45 and 146.52. Ad·
mission is $1; tables $8 each. For
table reeerveucns send check
payable to MARA, cio James
Beauregard , 7 Mountain Ave.,
FitChburg MA0142O.

CEDARBURG WI
MAY 3

The Ozaukee Radio Club, Inc.,
will sponsor its 8th annual Cedar
burg Swapfest on Saturday, May
3, from 8 am to 1 pm at the Circle B
Recreation Center, Highway 60
and County I, in Cedarburg WI (20
miles north 01Milwaukee). Admis
sion is $2 in advance, $3 at the
door. Four-foot tables are $3
each. Sellers will be admitted at7
am for setup . For more informa
tion, send a business size SASE
to 1986 ORC SWAPFEST, 101 E.
Clay St., Saukville WI 53080.
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RAILROAD OAYS
JUN21-22

The Great Plains ARC will hold
a speci al-event station June 21
and 22 in conjunction with Rail
road Days in Oelwein IA . The
bands used will be 20m at 14.235
± QRM , 40m at 7.235 ± QRM ,
and BOm at 3.970 ± QRM. The
call used witt be KC0CP. For cer
tificate , send SASE and QSl to
KCQ CP, Box 203 , Oelwein IA
50662.

GERMANTOWN NO
JUL27

In celebration of the 40th an
niversary of Montgomery Cotlege,
Montgomery County MD, the Ger
mantown Campus Amateur Radio
Club will operate KV3$ 00 Sun
day, JUly 27, 1986, from l 30QZ to
2OOOZ. Frequencies: 7.240 and
14.240 (approximate) . A certifi
cate wilt be awarded to all. Special
certif icates will be awarded 10
those whose birth year is 1946
and to those who work KV3S on
the eo-meter band . For certificate,
send QSL and large SASE to
KV3S, Montgomery College, Ger
mantown MD 20874.

91 st and Woll Road , Willow
Springs IL (southwest of down
town Chicago). Reservations for
space in the pavillion will be ac
cepted 00 a first come, first served
basis. A donation of $20 in cash
per table space is requested. For
deta ils , write John Trepi na
K90YT, 5015 W. 31st Place, Ci
cero IL 60650.

ESCANABA MI
AUG2

The 38th annual Upper Penin
sula Hamfest, sponsored by the
Delta County Amateur Radio so
ciety (DeARS), will be held Au
gust 2, at Bay de Noc Community
Cotlege in Escanaba MI. This is
an ARRL-sa nctioned Ha mfest
and the only one to take place
in the upper peninsula 01 Michi
gan. Registration will be $2. Dona
tions from organizations to be
used for door prizes and awards
would be greatly appreciated. All
donations wilt be displayed with
the donor 's name prominently
shown . Donations should be sent
to Hamtest Co-c hai rman Tom
Elegeert K8MJK, 1403 S. 13th St.,
Escanaba MI 49829. For further
information, contact Co-chairman
Aileen Gagnon WA8DHB, 91 59
Bay Shore Drive, Gladstone MI
49837.

commercial vendor building. Gate
opens at 7 am, Commercial Build
ing at 9 am. DorIations $4 at gate
or $3 in advance t o Stuart
Schrodt , RR2. LS 19, Avon IL
61415 ; (309~107.

TRACY QUE
MA Y 25

The Quebec Provincial Ham
fest will be held Sunday, May 25,
beginn ing at 9 am (8 am for ex
hibitors) at the Trac y Curling
Club , Place du C entre Civic ,
Tracy, Quebec Province, Canada.
Indoor tables are $8 (includes
one admission) ; outdoor tables
are $6-reserve an tables be
fore May 20 . Admission is $4 .
Talk-in, VE2RBS 146.610/ .010.
Write C.R.A. Serer-Tracy , C .P.
533 , Sorel , Quebec , Canada
J3P5N6.

DURHAMNC
MAY 24

The Durham FM Association
witt hold its annual Hamfest and
Computerfest on Saturday, May
24, at the lower level of South
Square Mall in Durham NC from 8
am to 4 pm. The flea market will be
held under a covered parking
deck. Talk-in wilt be on 147.825/
.225 . Free parking, numerous
prizes, and tables will be avail
able . FCC exams are planned .
Admission witt be $4 at gate . For
further informat ion , co ntac t
D.F.M.A., PO Box 8651, Durham
NC 27707, or call Mick W4ZUS at
(919)-544-3556.

BEAVERTON OR
JUN 6-8

The 6th annual SEA-PAC C0n
vention (formerty Oregon State)
will be held from 5 pm Friday,
June 6, to about 2 pm, Sunday,
June 8 (open lor setups at 10 am
Friday), at the Seaside Conven
tion Center, Seaside, OR. Booth
space is 8 ft. x 10 ft. with table,
chairs, power, and so on for $120;
24-hour security is provided. For
motel information, call (800)-452
6740 (from Oregon only) or (503)
738-e391 ; for other information,
write OTVARC, PO Box 5132,
Beaverton OR 97006 or call ,
evenings only, (503)-640-5456 or
(503)-297.1175.

WILLOW SPRINGS IL
JUN8

The Six Meter Club of Chicago,
Inc., announces its 29th annual
Hamfest , to be held Sunday,
June 8, 1986, at Santa Fe Park,

KNOXVILLE IL
MAY18

RANOOLPH OH
MAY 18

To reserve a swap table and for
further information, send an
SASE 10 Larry S. Brooks WBIL
ECV, 3185 Bunting Ave., Grand
Junction CO 81504, or call (303)
434-5603.

ROCHESTER NY
MAY 16-18

The Rochester Hamfest and At
lantic Division ARRL Convention,
sponsored by the Rochester Ama
teur Radio Associat ion, roc., will
beheld May 16,17,and 18atthe
Monroe Country Fairgrounds ,
Rochester NY. Tickets are $5 in
advance, $7 at the gate . There wilt
be an outdoor Ilea market, $5 per
space. Special indoor Ilea market
for non-commercial exhibitors ,
upon application in advance only,
$75. For tickets, write Hamlest
Tickets , 174 Croydon Road ,
Rochester NY 14610. For more in
formation, write Rochester Ham
fest, 300 White Spruce Blvd .,
Rochester NY 14623, or phorle
the Hamfest BBS at (716)-424
7136. Talk-in on 146 .28/ .88.
Please ect e: If you plan on staying
at a motel w ithin 40 m iles of
Rochester, reservat ions are a
must!

The Portage Amateur Radio
ClUb , tnc., wilt hold the 1986
Portage' Hamfair for radio ama
teurs and computer hobbyists on
Sunday, May 18. It is open for
dealers beginning at 6 am and for
the public at 7:30 am at the Ran
dolph FairgroUnds, Randolph OH.
This fairgrounds facility wilt ac
commodate indoor dealer sales
as well as an outdoor flea market.
Indoor/outdoor spaces can be
purchased for either $2 lor each
lI).foot linear space (no table or
Chair) or $6 with a-toot table and
chai r. Advance reservation rec
ommended; otherwise tables wilt
be available at the door on a first
come-firs t-served basis. Admis
sion is $3 in advance, $3.50 at the
gate. Talk-in on 144.79/145.39.
For info or tickets, write Robert
Ducotey KX8V, 9971 Diagonal
Road, Mantau OH 44255 or call
Garry Detagach KD8JM at (216r
274-8240.

ROGERSAR
MAY3

The Northwest Arkansas Ama
teur Radio Club , Inc. will hold its
Sixth Annual Hamlest 00 Satur
day, May 3, at the Rogers Yooth
Center, 315 W. Olive SI. , Rogers
AR from 8 am to 4 pm. Commer
cial exhibitors and f1ea-market ta
bles, $2 per space, first come, first
served (dcx>rs open at 6 am for
exhibitors only). General admis
sion free. Parking, eating estab
lishments nearby; snack bar on
premises. Talk-in on .16/.76 , .631
.03 and .52 simplex. For more in
format ion , write Roy Miltiren
AF5W , 2014 S. 16th sr., Rogers
AR 72756.

STIRLING NJ
MAY4

The TCRA Hamlest (Tri County
Rad io Association) wilt be held
rain or Shine on Sunday, May 4,
from 9 am to 3 pm at the Passaic
Valley Community Center off Val
ley Road, Stirling NJ . Free park
ing is available . Tables are $7, ac
$10. Registratioo is $2. limited
tail-gating by reservation only
please. All reservations through
Dick Franklin W2EUF, Box 182,
Westfield NJ 07090; (201)-232
5955.

MELVILLE LI NY
MAY4

The Suffolk County Radio Club
Indoor-Outdoor Electronic Flea
Market wilt be held Sunday, May
4, from 8 am to 3 pm at Republic
Lodge No. 1987, 585 Broadholtow
Road (Roule 110), Melville U , NY.
Plenty of free parking. General ad
mission is $2 (wives and children
under 12 admitted free) . Indoor
sellers tables are $7 and outdoor
space is $5; each includes one
admission . Talk-in on 144.611
145.21 and 146.52. For add ition
al information, contact Bill Sulli
van N2E TG , (516)-689 -9871,
evenings.

GRAND JUNCTION CO
MAY10

The Grand Mesa Repeater So
ciety will hold the Seventh Annual
Western Slope Amateur Radio
and Computer s weetest on Satur
day, May 10, 1986, Irom 9:00 am
to 4:00 pm at the National Guard
Arm ory , 482-28 Road , Grand
Junction CO. Admission is free
and swap tables are $5.00 each . The Knox County Amateur
Features wilt include an indoor Radio ClUb , Inc ., 4th Annual
swapfest, amateur rad io exams, Hamfest will be held on May 18, at
a packet radio demon stration , the Knox County fairgrounds (exit
an auction, and refreshments. 51 olf Interstate 74). Camping
Talk-in on 146.82 and 449.20. area available.Flea markel. Large
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EVER SAY DIE

from page 11

Some just make a rcee-cou-ers
call the police by telephone, oth
ers use radio.

Now if you really want to get in
10 it in a very big way, how about
putt ing together some alarm kits
and selling them by mai l order?
I saw plenty of car alarms at
the Consumer Electronic Show in
Las Vegas in January, but little
in home alarm kits. til wasn ' t busy
with a lot of other things I'd do
it myself . Just what I need
one more business. I'd tell you
about all the businesses I 'm
in now, but you wouldn't believe
me.

One 01 my areas of expertise is
in making lots of money. I nol only
have done it. I also give talks on
the subject. There are a million
millionaires in the United States,
so it's no big dea l anymore. Al
most anyone who really wants to
can make a million . I counted len
hams who stopped me at CES 10

thank me lor goading them in my
73 editorials into starting their own
businesses and getting rich.

I don't know jf you 've noticed
8mm video yet . Well, I bought a
Sony Bmm camera and VCR and I
want to tell you that from what I
can see Bmm is going to quickly
wipe out Beta and then, eventual
ly VHS. We're going to be seeing
Iow-cost, high-quality video cam
eras all over the place. Mark my
words, you're going to see Bmm
video used by virtually every bust
ness and in most homes. If you
want to get in on the nelCl con
sumer electronic explosion, see
what you can do making some
8mm video accessories or open
ing Bmm video stores. Bmm video
is darned close to ~-inch video in
quality-and a lot better than the
lh-inch Beta and VHS formats.
The cameras are small and light.
The 8mm tap e cassettes are
about the size of an audio cas
sette.

For a while the computer busi-

ness was an easy way to make
money. That's slowed down now,
but there are other indu stries
coming along. Let me know if you
want me to write more about the
opportunities. I'll have to swear
you to secrecy-we don't want
any non-hams getting in on a good
th ing, do we?

READER'S SERVICE CARDS

I don' t know wh y the previ
ous publisher of 73 dropped the
reader service cards-but they're
back. The cards are there for you
to use to get more information
on product s you're interested
in buying. Buying ham gear is a
lot of fun . I don't know 01 much
more exciting than opening up a
ham rig carton and setting up a
new rig .

Please remember that it's the
advertisers who mak"t 73 possi
ble-so treat them kindly. They
get all excited when they th ink
you 're interested in their prod
ucts, so give them a shot of
adrenaline by circling their num
ber on the card. From there on
it's up to how good they are at
sending you a sales pitch on their
product. II they do a good solid
job of selling, who can resist? If

they don't send you literature that
is almost impossible to resist,
send it on to me with your com
ments. Maybe they need some
help.

Whatever you do, don't be ca
sual about the reader's service
card. Tear it out and use it.

vee. tknow all about how much
you hate cards bound in to
magazines. I hate 'em even more
than you do. I read maybe 300
mag81 ines a month , so my bed
room flOOr is ankle deep in blow-in
and b1nd-in cards I rip out so I can
tum the pages. let me know it you
are interested in starting a collec
t ion . So why all the cards in
magazines? Because the foolish
thi ngs work, that's why. Why did
you think?

I fought the idea for a long time.
Then I reluctantly tested it and
found how well they worked com
pared to a coupon printed on a
page. No comparison . So I grit my
teeth and do what works, whelher
I personally like it or not. Permis
sion is granted for you to hate the
cards- rip 'em out-but then fill
'em in and mail 'em to me-with
reader's service and subscrip
tions .

DIRECTION FINDING?

1·800·237·3063
7 A.M. TO S P.M. MOfHHURS

UN CONTINENTAL US_EXCEPT FU

FOR ALL YOUR

CRYSTAL
NEEDS!

General Communication
IndUstry. Marine VHF
Amateur. scanners

CB Standard & SPedal
Microprocessor

•

SAVE MONEYI

•

1985-86
CATALOG

50.

RADIO KrT
BOX 411S
GJMmIIle. NH

"'"(6031818-1 033
..33 tltleJ 881697

* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDC Operation

Complete Kit

plU' $300
shipping ., nd
n.,ndhng

$199.95

POWER REQUIREMENTS:
Voltage 28 Vd~ r"'i!ulaled
Cur~l 2A l'ansml1 . 65 rnA receive

----
p -- ••

e e S •,.. •........ ,. • •

_~l - ••• ---

3 8-" 0 1M11
05 ~V kif 10 dB SIN
- 6dB@24 KHI
.. 60 dB in = .. 3dBOIlt
>350 mW.,10 8 ohms

New Technology (patent pendi ng) co nverts any VHF or UHF FM receiver into an
advanced Doppler shift radio direction finder. Simply pl ug into receiver's antenna
and external speaker jacks, Uses lour omnidirectional antennas. l ow noise, high
sensitivity for weak signal detection. Call or write for full details and prices .

rl DOPPLER SYSTEMS, INC. 5S4O E. Char er Oak. (602) 998-11511"-' ... 15 Scottsdale. AZ 85254

RECEIVER:
"......"
Sensitlvity
Sele<:bvity

"'.... ....,
TRANSMITIER:

Frequency 3 8-" 0 IIIIHl
o.1pJ1 30 • .,ns ,"Ill 50 OMI$
IMO -30 dEl
Harmonics 2'" _ ..7 dB. 3'" -55 dB
SWR Imrnufl< ty 30-1 @ all phase aogles

Ale AmpIol>ed, laslr~ ..t. (QUISI-processlogl

COMPACT 75 M SSB TRANSCEIVER

* Interference Location

* Stuck Microphones

* Security Monitoring

* Cable TV Leaks
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the seams, how are institutions
such as the Hamvention and lhe
Miami Hamboree doing? Even
though t wasn't invited ro come, I
decided to check the Hamboree
out

The Hamboree commillee real
ly went out of their way to make
things convenient for exhibitors
coffee and doughnuts in the mom
ing and nice lunches delivered to
the booths. Dayton, take note!

It's a bit of a shock to get on the
plane in Boston with the February
temperature well below freeZing
and emerge in Miami with temper
atures in the 80s. I flew down on
beleagured Eastern Airlines, us
ing my " Get Up and Go" senior
citizen's pass .

The pilot enthusiastically ex
pla ined all about the brand new
Boeing plane he was so proud
to be tlying-one of the reasons,
as I recall, Why Eastern is in so
much financial trouble. The new
plane looked li ke a worn out
junker to me. My tray table was
already broken on one side. The
tOilet light didn't woril . The lock on
a storage cabi net in the toilet
wouldn'l close, so the door dis
concertingly kept swinging open.
This is a new plane? Whal'lI it be
like in a few months? It was work
manship like this that drove so
many car buyers to foreign cars.
Shape up, Boeing.

The Hamboree was in a new l0
cat ion this year-the Tamiami
Fairgrounds. I think they've found
a good spot. Well , a pretty good
spot. There was no air condition
ing, so even with a bunch of huge
fans blowing, it got pretty rot .bad
ly over1oading current underarm
deodorant technology.

As an exhibitor I was pleased
with the number of attendees .
With the help of 73 staffers Nancy
Ciampa and Hope Currier, the 73
boolh easily kept up with the trat
uc . I haven't seen the official
counts, butI'd estimate they had
at least two thousand hams and
their families mil ling around . It
never was really crowded, but
there were few times when no one
was in sight either.

As a show~r I enjoyed hav
ing a chance to see and push but 
tons on the latest in ham technolo
gy. There were two huge flea
market halls, so even if it had
rained, I still could have browsed
dryly. It poured the day before the
hamfest, so the potential was
there, making Ihe indoor sales
area important.

I was a bit disappoinled to see a
few non-ham exhibits : Mary Kay
cosmetics had a booth. And East-

HRNOMINATED FOR PRIZE

MIAMI HAMBOREE '86

With our hobby coming apart at

HR magaz ine set a new record
in my mind when they reported in
their February issue that I was
back running 73 magazine. They
quoted correctly that I view ama
teur radio as a dying hobby-and
quoted incorrectly that I've ever
said I no longer had any serious
interest in it. You won't find any
one anywhere who's ever heard
me saythat-even on a bad day.

So, with HR reaching a new
high-only 50 percent wrong-l
think they should be given peer
live encouragement to shake their
old "Half Right" nickname. Alas,
it seems to have been an impossi
ble goal for them so far, but who
knows?

A ROYALTV TO YOU

Having parts kits is a waste of
time unless we have articles on
projects you want to build. What I
have in mind here is some good
old-fashioned bribery. Greed usu
ally workS jusl fine as a motivalor.
So here it is ... if you make a gad
get that you think 73 readers may
be jnterested in duplicating, write
it up, take some pictures, and sub
mit an article. If we accept it, we'll
pay you for the article upon accep
tance-something some other
ham magazines I could name
don't do. Secondly, we'll work
with the kit people to have a kit
made up to support your project .
You may went to work with the kit
people to simplify or standardize
parts. For instance, it isn't very
helpfUl to specify some part you
can pick up only at the Dayton flea
markel. Then, we'll see that the kit
company charges enough for the
kit so there's a 10 percent royalty
in it for you.

Let's say you make up an RTTY
demcdutetor thai sells in kit lorm
lor $150. You get a $15 royalty on
each sale. So, if only a thousand
readers buy the kit , you ' ll get
$15,000 bonus lor your efforts.
Heck, that could be a trip to Eu
rope for you and the XYL, plus
maybe a lur coat. You can do a
great Asian lour for S6000 for the
two 01 you. But then, you probably
won't need expert advice on how
to spend the rising tide 01 money
your building efforts can provide.
It you find yourself desperate lor
spend ing advice, I ' ll put you in
touch with my XYL, a wono-crass
expert.

I'll bet you have something in
mind 10 build right now.

KIT SUPPLIER WANTED

going to gel ham building going in
a big way. As I said , I have a
sneaky plan .How would you like to get in

volved with build ing some inter
est ing ham pro jects? Even if
you've never pointed to a solder. First, I'm looking lor a "Chosen
iog iron in anger-good grief. Instrument" company, one that
there I go dating myself again. will wort< with me to make parts
Soldering iron, forsooth! Okay, kits available for the articles put>
okay, soldering pencil. lished in 73.

While it isn't prudent 10 tackle I'm sure it has not entirely es-
building your own synthesized caped your notice that parts are
sideband transceiver Ihese days. darned hard to find these days.
it's about the only way you're go- n's enough 10 discourage most of
iog to gel many small gadgets thai us after one or two attempts. II's
will be tun 10 have around your not like it is in Japan where there
shack . And I have a sneaky plan to is a whOle section of Tokyo that
bribe you 10 design and build sim- specializes in selling electronics
pie projects. p arts . There are hundreds of

If you tune around 75m some small parts stores-all swarming
evenings and listen to the old- with thousands of happy Jap-
timer round-table discussion enese youngsters bUying parts.
grousing about how hams don't The best we seem to have these
build anymore, you may tend to days is the Slim selection of over-
believe these fogies. Balderdash! priced parts from Rad io Shack
As I've mentioned before, in the stores.
early days of ham radio every ham It isn't that there are no parts
had to build his own receiver and being made; it's just that you have
transmitte r. Then, when Halli- to buy them in bulk these days-
crafters came out with their first as a manufacturer. The 1963 In-
ham receiver (was it the $-1 Sky· centive Licensing disaster not on-
rider?) hams immediately stopped Iy put 90 percent of the ham stores
building receivers. in America out of business, it also

We all built ourown transmillers killed the distribut ion of electronic
unt il well after WWII. It wasn't until parts.
then that we had enough hams to In 19641 tried to solve this pmb-
make the commercial building of Iem by setting up a Parts Kit divi-
ham transmitters profitable. Ama- sion of 73. I bought a huge met-
teur radio really got going after e! knife to cut out the chassis
1945, growing a steady 11 per- and panels, a metal brake to
cent a year for 17 years-a nice bend them , a metal punch set
markel lor co mmerc ially made to make the needed large holes
ham rigs. and a drill press for the small

The few hams who built their holes. I bought parts by the zit-
own transmitters discovered that lions from Evans Radio in Con-
this was stupid. The cost of the cord NH, and sold thousands of
parts ate them up-and then, boxes of parts lor the 73 construe-
when they wanted a new rig they uon projects.
found no sale at any price for a The parts kits business went
used home-made rig. well. Oh, a few ham dealers got

One 01 the reasons I started 73 mad at me for "taking business
magazine in 1960 was to publish away from them:' But it did en-
as many simple construction courage thousands of readers to
projects as I could to encourage build. The bad aspect was that it
hams to keep building. I published kepi me incredibly busy. In addi-
mountains of articles on bui lding tion to the kits, I was running a
ham gadgets, test equipment, an- small printing press putting out a
te nnas, audio stuff , electro nic monthly VHF magazine, a club
toys and so on. It woriled . newsletter , and an ATV maga-

73 was the pioneer in getting zine. Then, when my divorce hit, I
hams to build VHF and UHF lost my steam and had to cut
gear-in getting hams to build back-which included stopping
SOlid-state equipment-and then the kits and the small magazines. I
digital, even getting the readers even had to get someone else to
into computers. run 73 for a couple of years.

No mailer how much commer- There's a nice liVing to be made
cial ham gear we have available, in the kit business-not a big one,
there is still an almost unlimited unless we get a spurt of new
number of interesting things that hams. If some firm is interested,
we can have only if we build them. 73 will work with it to ooordinate
Now, 25 years later, 73 is again kits and articles.
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THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND 0'1'£$ THEM TO roo A$ STANDARD EQUIPMENTI}

• SENSITIVITY SECOND TO NONE; 0 .15 uV(VHF),02 uV(UHF) TYP,
• SELECTIVITY THAT CAN'T BE SEAT! BOTH 8 POLE XTAl FILTEA

&CEAAMICFILTEA FOA > l00dBAT :!: 12KHl.HELICA l AESON·
ATOR FRONT ENDSTO FIGHT DESENSE& INTERMOD.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS, SEPARATE LOCAL SPEAKER AMPLIfiER & CONTROL

• ClEAN,EASYTUNETRANSMITTER;UPT020WATTSOUT(UPTO
5fN!/WITHOPTIONAL PAl.

HIGH QUAUTY XMTR & RCVR MOOULES FOR
REPEATERS, UNK5, TELEMETRY. ETC.

• Rl441R220 FM RCVRS for 2 M or 220 MHz. O.l 5uV j • .J7. :::.~,
sens.B pole xtaltilter &. ceramic hiler in I- f, hel ical /~ l L~"1:-"
resonator front end for exceptional serecuvny, Il~' ~:-::.. ; 94

> l 00dBat :t 12kHz,bes lavaiiable today.Flul· ~' "' ; Sl.i~.
ter-prcct squelch. AFC tracks drift ing xmtrs. •• . . ej>J,
Xtalovenavail. Kilonly $l38. ~~' • i "

• R451 FM RCVR Same but for uhl. Tuned V. '
line Iront end,0.3 uV sens. Kit only $1 38.

• R76 FM RCVR lor 10M, 6M, 2M, or 220. As above,
bu t w/o AFC Of hel, res. Kits only $118. Atsc evau w/4poletitter. onl y$98ikit.

• Rl10 VHF AM RECEIVER kUlor VHF aircraft ~

or ham bands or Space Shuttle. Only $98. ~1Jf\

• T51 VHF FM EXCITERlor 10M,6M,2M, or k:~~~:~"
22O MHz.2Walts conllnllOUs,upt03W "'" "'~,"
intermtllerll. S68/kit. ell

• 1451 UHF FM EXCITER areaweus. Kit onlyS78.
Xlal oven avail.

• VHF &- UHF LINEAR AMPLIFIERS. For surer FM or SSe. Power levels
trom 10 to 45 Watts to go with exciters & xmtg conve rters. Several models.
Kits from S78.

NO W- FCC TYPE·ACCEPTED TRANSMITTERS &- RECEIVERS AVA ILA BLE
FOR HIGH·BAND &- UH F. CALL FOR DETAILS.

$980

WiredBand Kit
10M,6M ,
2M,220 $680

440 $780

FEATURES:

RECEIVING CONVERTERS LOW·NOISE PREAMPS MINIATURE PREAMPS

WIRE D
$34
$34
$34
$34

KIT

'19.19
".".

~-"" ~ ~.•.

TUNES RANGE
120- 150 MHz
150- 200 MH~

200-270 MHz
400-500 MHz

MODEL TUNES RANGE KIT WIRED

l NS·1 44 120-150 MH~ $66 .98
LN5-160 150- 180 MH~ $66 '98
LN 5-220 200-240 MH~ $66 .98
LN 5-432 400-500 MH~ $66 .98

NEW

NEW

MODEL
LNW·144
LNW·160
LNW·220
LNW..&:32

Ga A.FET P,e ·
amp with t ee
luteS h ~e LHG
.lulomahc,a lly
sw,lches 001 0 1 line elmi"" t,ansm it. Use wilh ba se ()l' mobile
l ' anllCeive' s up 10 25W Towe, mig helw, inc!.

ACCESSORIES
• MO·202 FSK DATA MODULATOR. Run up to

1200 baud digi tal or pack et rad io signals
th rough any FM transmitter.

• DE·202 FSK DATA DEMODULATOR
• COR·2 KIT With audio m ixer, local speaker

ampli f ier. ta il & time-out timers.
• COR·3 KIT with " courtesy" beep" .
• DTMF DECODERICONTROLLER KITS
• AUTOPATCH KITS. Provide repeater auto

paten, reverse paten. phone li ne remote
control of repeater, secondary control.

• CWID KITS • SIMPLEX AUTOPATCH

PRICE

$4'
$49
$4'
$49
$4'
$49
$49

*

Hamtronics Breaks
the Price Barrier!

0 '
No Need to PlY S80 to $125

lor . GaAs FET Prnmp.

TUNES RANGE

2&30 MHz
46·56 MHz

137·150 MHz
15().172MHz

21().230MHz
4QO-.470 MHz
800-960 MHz

FEATURES:
• Very Low Nose:0.7dBVHF,0.8dB UHF
• High Gain: 13 to 2OdB, Depending on Freq.
• Wide Dynamic Range for Overload Resistance
• Latest Dual-gate GaAsFET,Very Stable

Model Tuning Rang!! Price

HRA·144 143-150 MHz $49
HRA-220 213-233 MHz $49
HRA-432 42().450 MHz 559
HRA, ) 150-174MHz $54
HRA, ) 450·470 MHz $64

MODel

LN G·28
LN G·50
LNG-1 44
LNG-1 60
LN G·220
LN G-432
LN G-800

Low-norse preamps with
heli cal resonat ors reo
duce intermod and
cross-band interference
in c ritical eccuceucns.
12 d B gain.

- "-- ....
~~ ' .... -'011
~~ ~~

~. ' .... -'011
,....-,«; ~~

'05-'.7 ~~,....-,.... ~ 21_21 ~

'.wl--- ,.a •.~
' ....· ...8 ~.

mw ~~

mm ' .... · ' 018
w·m ' ...._'018
m·m ~.

w·m ~~

~.~ ~~

~~ ~~

~.~ ' .... ·'018
~.~ •••
~"

0 1.25

$4'
$39
S69

u cll.. ~-
ForVHF, ,""" ...... ""'...
Model XV2

~ '.....,.
~. ' 05-'.

Ki t $79 ~~ ~~

21·~7 ' ,.....,.....
Wired $149 ~~ mw'
(Specify band) ~. m m

' ....- ' 011 ~~

~. ,.....,~
,....-,.e .,~

For UHF, ~~ ~~

Model XV4
~~ ~.

~. ~,~

Kit $99 ... Q .
' .... -'011 ~~'

Wired $169 •'"del 120.... 2toI_

VHF MODELS
Kit with CIS-I!

Less Cue
Wired

ModelS10 COV<!revery p,aclical II '" if ' ange 10 lislenIOSSB.
FM.ATV.e1e. NF . 2dBorless.

UHF MODELS
Kit wilh Case S59
Less Case $49
Wired S75

SC..... NER CONVERTERS Copy806 M t·U Daodon any scan
.-.W'AId'1esle<lONlVS88,

VHF &- UHF LINEAR AMPL IFIERS. Use wit h above.
Power levels from 10 to 45 Watt s. Several models,
kits from S78.

Fm sse, ON. .lTV, Ft.!, elc, Why pa~ D,g bucks 'm a mull ,
mode ' ig toreachbanCl?Can De linked w,lh,eceiv..eonverl
e's 1m treoscewe.2Wallsoutput "hI, , Walt uht,
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WIN $SOOI

How long have you been a ham? Okay, in all that time, how
many really funny ham stories have you read? I've been publish
ing ham magazines IOf 35 years and there are precious lew I can
remember in all that time.

larson E. Aapp use to get some chuckles a generation ago in
OS T. Say, who wrote those pieces? I think I heard one time, but
I've forgotten. Scratchi did pretty well in CO when I was editing it,
also a generation ago. I've forgotten who did Scratc h! now, too ,
but I'll bet some reader knows-same W2 who edited the GE
Ham News around 1947-look through your COllectionand let me
know.

I didn't realize what a closely guarded secret SCratchi's name
was until I'd invited the GE Ham News editor over to talk to the
club . During dinner eetcre the meeting he mentioned that he'd
just made a deal with CO to sta rt writing the SCratchi column
again . It 's o ne w hich had previously appeared in Radio
magazine, which laded away when WWII started. Radio was a
wonderful magazine-beat the heck out of OST in every way.
The ARRL never really got over the death 01 it 's lounder, Hiram
Percy Maxim-also known as The Old Man (TOM). When he
suddenly died around 1936 there was a fight for power which I
hope will someday be documented. Maxim wrote several won
derfully humorous books-his "A Genius in the Family" was a
best seller in the 3Os.

Getti ng back to ham humor, long, long ago in 73 I had a
wonderful piece by Jean Shepherd K20 RS. Jeans' promised to
do more, but hasn't gotten around to it yet. I hope you've seen his
movies on PBS-vintage Shepherd and very nicely done. Sher
ry's taped Jean's Christmas movie Irom one 01 the cable chan
nels. I hope Jean'lI do some more wol1< for us to add to ham
humor posterity belore he becomes a silent key .

The best humor I've seen in any ham magazine was by Bob
Manning K1 LSD. I'll start reprin ting some 01his 73 stories from
twenty years ago so you can see what I mean.

Another ham with a great sense of humor, but who rarely let it
go in print, was Sam Harris W 1FZJ. He did a piece for me in CO
which is still a classic on his Contest 100 Watt Final. When things
get dull I pull that off the shelf and read it to visit ing hams.

What I'm leading up to is this. With the exception of Shep, none
of these hams were professional writers or humorists. I'm sure
there are dozens 01 you who , if you gave it a try, could entertain
us. Here's where the $500 prize comes in. I'm offering $500 lor
the best ham humor story submitted during 1986-8S voted by
the 73 readers.

Let's see what you can do. You cou ldn't ask lor better source
materialthen ham radio for humor. Please double space your
manuscript. You get extra points il you do it on a word proces
sor-there are even some people still writing longhand, despite
the popularity and speed of the typewriter. A word processor
makes writing even faster and much easier.

Please send your piece to Ham Humor, 73 Magazine, WG E
Center, Peterborough NH 03458 USA. The sooner the bet
ter.- W2NSD/1.

-
em Airlines. Boo. Eastern , I still
remember thai you were one of
the first airl ines to ban laptop com
puters , without any evidence they
were a problem. My editoria l in
Microcomputing magazine forced
them to rescind thai ban .

The best part for me was the
stream of hams stopping by the 73
booth 10 congratulate me on lak
ing over the magazine again. II
there were any Wayne Green
haters at the Hambofee, they nev
ereame near the booth . 1was su r-

prised at the number of no-code
enthusiasts who admitted they'd
been opposed to the no-ecce li
cense idea until they better under
stood what really was et stake.
They said they now regretted nev
Ing written the FCC with their first
emotional reaction.

I suspect it's too late now as far
as no-code is concerned, but I'll
spend some time one of these
months explaining the whole situ
ation in depth so you can, in tum.
explain il to your more volati le, but

poss ibly not very thoug htful ,
friends. I tend to forget now and
then after 35 years 01 being a ham
edi tor and publisher that I have a
di fferent perspective on ham his
tory than hams who are either new
or who haven 't paid a lot of atten
tion down through the years.

You see , I not only know all the
players today, I've known them,
both good and bad, ever since I
started ed iting ham magazines
and this August wi ll be my 35th
anniversary of that. Yep, in 1951
I'd just gotten a job as a TV dlrec
tor at WXEL in Cleveland , Ohio.
I 'd been deeply involved with ham
Teletype lor a couple 01 years and
was Irustrated that no one was
publishing a RTTY newsletter. tc,
there was a mimeo machine! A
few days later the first issue of a
AnY newsletter was bern-e-and
my publish ing career inadvertent
Iy started.

One of the advantages, or dis
advantages, 01 knowing everyone
in the ham industry personally,
which is what happens when
you 're a magazine editor, is that
you know what is really going on
as opposed to what most hams
think is going on-the lacade pre
sented in OST.

NEW DEVELOPMENTS

There are a lot of new develop
ments in amateur radio that I've
got to get you interested in-like
packet rad io , repeater c ross
banding, and so on. Many of you
may b e trapped in the past,
spend ing your declining years
talking with the same crowd every
night. I' m going to try and get you
to try something new and eXCiting.

The one topic that came up the
most at Miami was the need for
youngsters in th e hobby. I' ve
been griping about that lor how
many years now? As usual, sigh, I
guess I was ahead of my time. The
ham manulacturers had a meet
ing and that was number one, two,
and three on their agenda_

Sure, I can just hear the senile
old farts bitching now-the manu
facturers want more hams so
they c an make more money .
You bet they do! But that isn't
all. Few ham s are in th e ham
b usiness today j ust to make
money- there are far too many
ways to make money easier-a
whole lot easier. Most 01 them
are in the business because they
love hamming . I wish I could
say all , but I did see a couple
well·known slime-ball crooks ex·
hibiting at the Hamboree, crooks
who've cheated hams lor years
and are still at it. I hear Dayton

isn 't going to let these bastards
exh ibit th is year . I sure hope
not. I've been terribly dismayed
to see their ads in one of the ham
magazines. I guarantee you won 't
see 'em in 73.

Speaking of rtp-otrs. I just
got word that an etc-time rip
011 artist d ied . Nice old chap
made a living sel ling high-pow·
ered CB amplifiers and expensive
min i-antennas that d idn't work
worth a hoot. I refused to carry his
ads , but one of the other ham
magazines he lped hu ndreds
maybe thousands-of hams get
fleeced.

Some 01 the biggest crooks
in the hobby used to run their
ads in OST-did for years-de
spite zillions of complaints. I can
remember two who were con
victed , one with with my help .
I doubt il that can happen today.
I don't think Dave Sumner would
lei it.

Getting back to kid s. I've got
some ideas on ways for us to get
our hobby growing again. My goal
is simple~ one percent of our pop
ulation should be hams. Yep , I'm
looking lor us to get to two and a
half mill ion hams. Heh. and you
thought 20 meters was crowded
right now! Well , don't jump to con
clusions. The fact is, I bel ieve we
won't find our bands much more
crowded than they are today.
We 'll have enough clout to have
more bands and we'll have the en
thusiastic youngsters we need to
pioneer new modes and new
bands.

You know, not one cry 01alarm
I've been hearing for years about
the invasions 01 CBers has ever
been anything more than emo
t ional ba loney from our lunatic
fringe Ch icken Uttles. Every time
we have a really serious bad apple
in our hobby, it's turned out to be
an old-time ham with an IQ in the
hom e·te m pe rat u re-c c m to r t
range.

Speaking of CB, it 's perhaps
with some perversity that I rub old
timer noses in the fact that the
worst CB bad language and jam
ming cases in history had Extra
Class hams licenses.

CB d idn' t do much good for
us, really. Oh , we got a few hams
out 01 it , but most CBers never
got much inte rested in ham
ming-and if they did, they lound
it much easier to move higher in
the 27 MHz band Ihan to try and
learn the code. The sun-spot cy·
cle, not the FCC, gradually killed
this bunch off .

Continued on page 98
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Card# Exp. Dale

Let me enter a gift subscript ion for a h.am I know. and help get amateu r
radio growing again! Please send me one year of 73 (12 issues) at lhe
low rate of $19 .97 .

I'll subscribe to 73 for myself. and help get amateur radio growing
again! Please send me one year of 73 (12 issues) at the low rate of
$19.97 . (Base rate : S24 .97)

-,
I

I

I

I
o Bill me I

I
I

I

Z· I
IP _ 04SA86--.J

Call

o VISA

State

D MCD AE

I' m going to make 73 fu n to read. I'm looking for feedback
from you on many things. I want to run a monthly listing of
every piece of ham gear, along with your vote on how good it
is . You'll have a chance to support manufacturers who
produce something you think is great. Or get in your two
cents when you' re disappointed .

To make all this happe n I need to know you' re reading 73
every month. And I need your help in getting every ham in
your local club to subscribe . The more subscribers you help
me get , the more advertisers we'll attract-and the bigger
magazine you 'll have . You may remember when 73 was
running over 200 pages a month a few years ago. We can do
it again-and rebuild our hobby with new ham growth at the
same time.

ago. I think I can generate around five million hams in
China-maybe ten . The Chinese seemed enthusiastic about
my plan-maybe you will be too. You'll be reading about
this in 73 .

o Check Enclosed

City
L

1 - - 
I 0 Yes!

I
I 0 Yes!

I

I

I
I Name

I Address

I

Subscribe Today
For yourself or for

another ham!
Just call toll-free

1 (800) 722-7790
in NH: 1-924-9261

or
Fill in this coupon.

I'm Wayne W2NSD/ I- amateur radio has a problem and I
sure need your help. We need more hams- young hams. I've
gOI some good ideas on how to get 'em, but I can't do it
alone . I'm back at the helm at 73-mainly because I care
enough about amateur radio to devote time to trying to do
something about it.

The first thing I' m going to do is make 73 a lot more
interesting. Sure you like construction projects, but the clos
est thing to all our hearts is reading about new products. So ,
in addition to the usual 73 tests of new ham gear, I 'd like to
get your personal appraisal ofany new gear you buy, We all
want to know what problems you had with it-what fun it
was-how it worked-how good or bad the instructions
were-what support you needed from the manufacturer
and what support you got. The next time you buy some ham
gear keep notes and write a letter to 73 with your personal
report .

I'm also looking for articles on building projects-simple,
weekend projects. And, with your help, I'll be running
articles on how and why you should get involved with things
like packet radio, cross-band repeaters, Oscar, RITY and so
on. Thousands of us are having a ball doi ng more than just
spending our decl ining years rag chewing.

No, I don't ever expect you to agree with me on everything I
write-but I guarantee to get you thinking and enjoying
amateur radio more than you have. We have one of the best
hobbies in the world-unfortunately it's also one of the better
kept secrets-certainly as far as today's kids are concerned.

I have some ideas-some good ideas-on how we can get
amateur radio growing again-the way it used to . But I need
your ideas-and your help to make mine work . I'll work
hard for you if you 'll back me up, but I can't do it all .

One approach that can work is the one I suggested to the
Chinese government leaders when I was there a few weeks
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EVER SAY DIE

from page 94

A PUBLISHER'S
WORK IS NEVER DONE

One thing-please do every
thing you can not to get upset if I
don't answer you personally.
I doubt if you know anyone who
is as busy as me, so let's keep it
with me writ ing editorials, you
writing letters-and yes, I do read
'em. II you either are clever
enough to make me laugh, or are
so wound up about something as
to actually be serious, there's a
chance your letter, or eneest em-

barrassing parts of ii , may get
published.

I'm not exaggerating about ba
ing busy. In addition to getting to
hamfests, I also get to computer
and consumer electronic shows
including a round of 'em in Asia in
October. I also get out tor some
skiing in the winter and scuba div·
ing in the summer, Honduras last
August.

I'm also doing my best , which
isn't all that good eturres.to run a
few businesses-like trying to get
73 magazine growing again in err
culation and adve rtising. I sure

need your help with this. Then
there's my Digitsl Audio mag
azine, the Green CD Catslog, Pi
ca and Tele magazines , five I~

stant Software computer stores
and a mail order house around
greater Boston, WGE Distribut
ing, WGE International (import.
ing), Green Publishing Institute,
and a lew smaller projects.

To these you add a number of
new projects being started-mag.
azines, new products and ser
vices-and pertlaps you can ap
preciate why I don't have much
time to answer letters.

There are a few civic duties too,
such as being a director 01 100,
the largest computer publishing
linn in the WOf1d , an overseer for
API, a member 01 the N.H. High
Tech Counci l and the FCC's Long

Range Planning Com mittee,
things like that. I don't have many
boring days.

II you're interested, I'll tell you
more about some 01 my upcoming
projects. Who knows, you might
want to invest in one or two. I
seem to be able to make a lot of
money, and I haven 't much use
tor it for myself.

I was very pleased by the
many hams who stopped by the
booth to say they're getting Dig-
ital Audio magazine and en
joying it. You might mention it
to your compact disc lanatic
friends.

I want to thank everyone who
said hello at Miami and wished me
luck with getting 73 to be more
interesting. It'll take a while, but
just watch.

18 Bedfo rd Row
Depl P R
London.WC1R.EJ
E"",land
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THE TRADITION CONTINUES . ••
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--------. _.-
~_""fI:r.J>1II."
. · {jitN.JI'~.l·e!!!~... ....JI'=_.~--- -- _.-• ••
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NOW AVAILABLE AGAIN!
TH[ FCC DISCONTIMJED ITS WSSIC "f()IlI,l &Sf" UCEJ6t:

CfRTlfICATE, lEAVING OMr W.t.t.l.ET-sem rcsrrs Ar....l ·
ABLE TOAMATEURS

'KIW YOUCANAGAI'l HAV(THETOIJCH OfCLJ,SS tHATHAS
ADORNED STATION WA.LLS FOR DECADES-

FlY( FI"'€U-PIIIHTED CEIIlV'ICAT£S I~ TECH'lICWI,
GOIEAAL .-orolNCED. ANO AMATEUfl U11IA ClASS) AAf...........

EA04 DlSPl.AlS LlCENSE ClASS, IWIIE OfOPERATOA.CAU..
SIG'l ANO ISSUE DATE Of FCC LICENSE

PLEASE SEND ACOPY Of YOUR FCC LICENSE OR UPGRADE
CERTIFICATE WItH ()4EC~ OR'" 0 FOR se TO

TWI!HTY MI!T£R LITHO
P. O . BOX 100e ,"

Bl'lIENTWOOD, TN 37027
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Crumtronics, Inc•
P.Q. Bo. 6187
FI. Wayne. IN .6896 ..13

AT1CNTION C-128 OWNERS

LOOKING FOR HAM SOFlWARE FOR

YOUR C· 128 1N THE C·128MOQE1

HAVE NO FEAR

CRUMTRONICS IS HERE

AVAILABLE APRIL 25

SEE YOU IN OAYTON
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For most Hltm Rigs from:
KENWOOD· YAESU · HEATHKIT

Also DRAKE R..C/1 Line. COLLINS 75S3·81C.
.nc1 lCOM {FLU '" Twu'I Only)

Flnesl 8-pole Construction
All POPULAR TYPES IN STOCK

CW· SSB· AM
Phone for Inlormation or to Order.

VISA/Me or COD accepted.

FOX-TANGO CO,.p•
Bo x 15944, W. Palm Bch, FL 33416

Te lephone: (305) 683-9587 ,50'.
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CUSTOM COMMUNICATION CONSOLES
Personal, Commen:ial, Industrial & Governmen~ Applications

Any shape & size 10 fill a corner o r 8 roo m . Special design featu res & services are :
• Replaeeable front panel,lor equipment changes. • Prec isely cut frOfl t p.anel holes

by computerized equipment. • Computef aided design for : Floor plan ,• v-oue, &
console design.• Design euistance. en-she analysis & installation are available.

Co nstructed from plast ic laminated birch plywood & black anod ized
oayton\ erummum extrusions .

see '(OU M Contact: Larry Kushner, WA6BKC/4. Pres ident
ecs. ne., 5817 SW 2 1 Street, Hollyw ood, FL 33023 13051 989-2371 ..52
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Amateur Radio Live Across The Nuf/artJor-5eptember 12, 1985. The
Goldfields Amateur Radio Group (Ka1gOOrlie, Western Australia) wei
comes Vr5JSA Railway Mobile. From the left , VKSAQZ (project coordi
nator), SWL 60370, VK5ZN, VK6ZGO,andXYL Susan, VK6ZXandXYL
VK6KYL, and (hidden) VK6ZAJ. Photos by VK5BPA.
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NTERNATIONAL
tapes, lectures, and on-a ir ses
sions during the 11-week course.
Term 2 has been worXshop see
sions, recognizing, testing and
sorting components. They have
also started on a construction pro
ject in two pans:
Part 1. A l'M>valve reaction radio
receiver suitable for listening to
broadcast and SW bands up to 30
MHz.
Pan 2. Novice valve transminer
CW+AM-to be assembled as a
supplement of Part 1.

A prototype to receive 80- and
eo-meter bands has been con
structed and, although lacking in
age, was able to resolve all signals
heard on an FAG7 receiver for
those bands. Students will also
take pan in the lorthcoming con
tests as 2nd Cps.

Term 3 will be more theory and,
after the exams in November, the
high spot 01 the year will be an
expedition to Boston Island , a
nearby ollshore island . Equip
ment to be used will include the
rigs buift by the students and an
early model rig built by All Treager
(the 'ather of outback pedal radio).
Other equ ipment will also be used
to fill out band coverage and thus
ensure plenty 01 contacts.

The venue and dates still have
to be confirmed as we are experi
encing quite a number of prob
lems. These are no( new to any·
one who has tried to organize a
similar venture.

We have the support of the
South Australian branch 01 the
WIA and we have applied to the
Department of Communications

Amateur Radio Live Across The Nul/arbor-september IS, 1985.
Graham Hortin-Smith VK5AOZ hopped out of his berlh when the bands
opened. (See the March, 1986, issue of 73 , Australia column, for the
story.)

firsllol of equipment with the help
of the local Lions Club. However,
within a few years the SES opera
tion became much bigger than ex
pected and we were asked to find
alternative accommodations. Our
local Council offered us the use 01
land adjacent to the SE5 com
pound and offered us a loan of
$1,000 to help us establish our fa
cility. We were fortunate in obtain
ing a caboose for our radio shack,
and two disused guard vans for
our worXshop and storeroom.

We also acquired a 20 by 24
shed-donated , provided that we
move it from its site! In March, '85
the concrete slab lor the floor was
laid, and Easter Monday lound all
hands on deck to stand our " new"
building up. This structure has
now been lined and the ceiling has
been installed, together with an
overwhelming number 01 power
points . This room was unoffICially
opened with a lIagon of pert and
paper cups at our June Meeting,

During late 1984 it was decided
that as a club we should consider
a special project for 1985, the pint
celebrations of the WIA and Inter
national Youth Year. After discus
sion with some interested stu
dents, their schools were asked il
they would like to have amateur
radio as an elective choice for
1985. Naturally, we were almost
killed in the rush , but we decided
to limit the groups to 10 per class.
The end resuft was two groups of
year-to students at Port Lincoln
High, and one group 01 year-s stu
dents at 51. Joseph's Convent.

Term 1 was pretty solid-video

LEPARC-by VK5PWA

The Lower Eyre Peninsula ARC
was fonned in late 1978 and over
the past years has grown to a
membersh ip of 25. Our early
meetings were held in members'
homes, but with the formation 01
the local State Emergency Ser
vice (SES), we were able to use a
room in their building.

We helped them erect towers
for pint use and we obtained our

Irom Carol VK5PWA, the current
president of LEPARC , giving a
rundown on their Club Activities
lor this and next year. They offer
an open invitation to call in on your
way to the America 's Cup, and will
welcome with open arms any
Americans, especially those lrom
Orange, rexas.merr sister state ,

They are ho lding a Hamlest
lrom OCtober 11-13, with all the
usual activities, with an added
bonus 01 a trip at the end, forthOSe
interested, WX permining, to the
Dangerous Reef , the home 01 the
world 's White Pointers.

DXpeditions-what's doing with
repeaters-things like that. What
do YOU find most interesting?
Since we have a world hobby. I
think you'll be as interested as I in
what Is going on. If nothing else, it
gives us something to talk about
on the air which, from what I'm
hearing these days. can ', hurt.

-Wayne.

73

YK5-JAW'S
HOME TERRITORY

Jaws , or The Great Wh ite
Poinier Shark, has a reputation in
most parts of the world for being a
large fish, but in VK5, around Port
U ncoln. world fishing records in
volving sharks have been broken
lime after time. There have been
skeletal remains of the Great
White SharX in this area recorded
as being up to 60 feet long, and
some fishermen swear that they
are still around at near this length.

There is , nearly every year,
some sort of White Pointer attack
in these waters. Keepthe above in
mind as you read the following

/

AUSTRAUA

Jim Joyce VK3YJ
44 Wren Street
Altona, 3018
Australia

Just eeceese I started this column
as a result of visiting OX hams is
no reason you shouldn ', put in
your 2C worth and let me know
what OX news you find most inter
esting. My inclination is to have
OX ops tell us what they think is
interesti"frhow we can get per
mission to operate if we're fortu
nate enough to visit- any coming



an ronies ~~ "

Presenti ng th ree intell igent, versati Ie,
compatible terminal units.

NE.W \
KPC-2 Kantronics AX.25 Version 2 TNC fea
tures a built-in HF modem. full duplex opera
tion. multiple connects , and over 100 software
commands. A serial RS-232 or TTL (C-64/
VIC-20) port gives universal compatibility.
The enhanced generic command structure
fits any computer, even PC compatibles. All
this combines to make KPC-2 the only TNC
you'll ever need . Suggested retail $219.00.

"SMART" means an internal microprocessor is used
to improve performance and add versati lity. The
"Smart" Kantron ics TU 's can transmit and receive
CW/ RTTY/ ASCI I / AMTOR or Packet when
combined with your computer and transceiver.

Any computer with a serial RS232 or TTL
port can connect directly to a Kantronics TU.
A simple terminal program, like one used with a
telephone modem, is the only additional program
required. Kantronics currently ofters Pac-
term and UTU Terminal Programs for
IBM. Kaypro, Commodore 64, VIC 20. and
TR S-80 Models III . IV. and IVP, Disk
version $19.95. Cartridge $24.95.

UTU The Universal Terminal unit (UTU)
is the original "Smart" amateur TU.
CW, RTTY, ASCII , and AMTOR can all
be worked with this single unit.
Switched capacitance filters and
LED display tuning make using the
UTU easy lor even the Novice. 12
Vdc 300mv power supply required.
Suggested retail $199.95.

UTU-XT The UTU·XT is an enhanced
version of the UTU . Programmable baud
rates, tone frequencies, and tone shifts give
special versatility. Automatic Gain Control and
Threshold Correction circuits greatly enhance
sensitivity and selectivity. A RTTY signal
detect circuit mutes copy with no carrier, and
the CW filter center frequency and bandwidth
are programmable. Power supply is provided.
Suggested retai l $359.95.

For more information contact your local
Kantronics dealer or wri te:

114lKantronics
1202 E. 23rO Street 19131842-7745

lawrence. Kansas 66046
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NORFOLK ISLAND

Kirsti Jenkins-Smith VK9NL
PO Box 90
Norlolk Island
Australia 2899

for a special callsign, VI5lYY (In
ternational Youth Year). Between
bouts with all this radio activity,
the students are trying to come up
with a suitable OSL card and T
shirt design. The Commonwealth
Bank of Australia wilt sponsor the
aSLcards.

So, listen out over the next few
months-you may hear some of
our prospective hams calling :
"CO, CO, CQ-VK5ALE VK5ALE
VK5ALE-Second Opp Calling."

The Club has a Kenwood T8
520 rig, a 2m rig-and our ATTY
machine is almost on air. Signals
received do not have enough au
dio to be resolved on our Seimens
Machine; we're busy doing a few
adjustments, so it's really close to
being " on-air."

We also have a bit 01 home
brew gear, including the ATU in
fulllime use at the club. Antenna
system includes Slim Jim and
beam for 2m and a trapped dipole
for other Irequencies . We are
working on a hat to load one of our
towers as a vertical on the low
frequencies.

Further club activit ies include a
weekly club net on 3.560 (plus or
minus ORM) at 0830 UTC on Fri
days, plus a slow Morse session
lor VK5 division of the WIA on
Monday nights.

If you are interested in a
stopover or want further informa
tion , please write to LEPARC, PO
Box 937, Port Lincoln, Austral ia
5606.

OXCC STANDINGS

The best stations in Czechoslo
vakia to March 10, 1985 (first fig
ure, DXCC land confirmed, sec
ond, old DXCC) : Mix (CW +
Phon e) : O K3MM - 3 15/ 355 ,
O K1 A D M-3 15 /3 46, and
OK 1 MP -31 4 / 3 4 5 : CW :
OK3JW-298I302,OK1TA-2951
30 1, a nd O K3E Y- 295 /299 ;
Ph on e: OK 1ADM-314/340 ,
OK1MP-3131339, and OK1TA
3101325.

The champion 01 Czechoslo
vakia of collect ive stations on
UHF for the year 1964, in which
the results of the biggest Eu
ropean races on UHF are being
included, became the radio club
OK 1KRG from Prague with 131
points ; nex t were OK1KIR with
110 points and OK1KRA with 100
points, also Irom Prague , evi
dence their exemplary devotion to
woo on UHF.

RTTY

OK1VXQ-OK1VVM have put
into practice RnY by using the
micro computer ZX-81. The circuit
01 the con tact between the com
puter. reception converter and
generator AFSK is fit with the cir
c ui t MHB 1 01 2 , MH 3 20 5 ,
MH7400, NE555. The program
was worked out byJirko OK1 VXO.

From OK1JT I received further
info rmat ion on his experiment
with the ZX-81 . He uses the tele
typewriter RFT only for the record
ing of the received relations. He
assures the transmission by
means 01 the mere computer and
the program. For the interconnec
tion 01the computer, teletypewrit
er, tape reader and converter with
generator AFSK, OK1JT uses the
circuit of the contact acco rding to
OK2BFS. The operation program
in the language Basic, that was
elaborated by OK1 JT, assures au
tomatic transmission of calls , vari
ous texts from memory prepared
in advance, printing 01 aSL sent
by air, and, of course, transmis
sion of the texts Irom Ihe digit key
strip ZX-81. OK1JT had no pr0b
lems with mutual interference of
the transmitter and the computer.

Annually the hOflOring of the
best Czech and Moravian radio
amateurs takes place . Late in Jan
uary, 1985, the best rad io ama
teurs meet in Tisnov to receive the
prizes lor their many years of ser
vice. The evaluation was done on
the basis of the vote of the mem
bers of the Czechoslovak Central
Council of radio amateurs.

The first place was occupied by
a twolold wor1d champion in radio

Every month in Czechoslovakia
there has been organized a state
contest in the band of 160m. The
contest is organized for the in
crease 01 an operator skill under
the title "Test 160." It is devoted
mainly to young operators OKIOL.
It lasts one hour by operating CWo
In February, 1985 the first three
places were occupied by these
stations:OK1DWA-2,604 points,
OK3C ZM-2,552 po ints , and
OL1BIP-1 ,825 points.

R5t

(Radio Soviet ORBIT) Accord
ing to the assertion of UA4FP,
telemelryof the beacon RS1 in the
frequency of 29.401 MHz can be
heard from time to time. The di
recti ng centre in Moscow tries to
also put the converter into opera
tion but lor the time being it was
not successful.

SHORTWAVES

CZECHOSLOVAKIA

Rudolf Karaba OK3KFO ARC
Gogo/'ova 1882
95501 Topof'cany
Czechoslovakia

UHF
During the contest " SNERA"

that has been organized together
wilh the magazine Radio and the
Department 01Communication 01
the USSR, the competing stations
reg iste red seven days in the
course 01 July, 1984. During these
days, polar glow with radio effects
occurred. In August, 1964, there
were eight and in September,
1984, as m an y as 14 days .
UA9AAZ was listening to the sta
t ion SM4GVF in the 145-MHz
band at the distance 012300 kilo
meters and RA3AGS was listen
ing 10 the station PAand GM in the
433-MHz band.

tivity and no AM broadcast, Nor
fOlk has nearty slipped back into
the dark ages, when few people
knew of its existence. However, it
does exist, Brigac:loon-like. Sun
ning ttsen in cool te mperate
breezes out there in the Pacific .

The year 1966 should bring new
awakening. Jim will be home to
cli mb the tower. So we should
emerge from the du mps 01 the
sunspot cycle with NorfOlk ISland
geared to communicate with the
outside world once again.

he could lend them in the way of
equipment.

Personally, I do not think an am
ateur rig suitable for prolonged
broadcasting, but then I am not a
technical person . In any case.
the re was nothing Jim could do in
the circumstances. and in a aoo
with VK9ND 00 Norfolk Island. I
learned that it had been decided
to forego AM broadcasting from
now on. So there we are. If you
can 't hear them on FM, you can't
hear them at all.

Another leap up and away was
the Aussat satellite which is now
in place. So now there is only a
dish standing between regular
television and hardly any TV. Be.
cause it was possible to receive
TV even before Aussat .

Jim and I used the six-metre
beam lor antenna. and during the
summer months, TV pictures
would come in in a ghostly sort of
way: pictures fading in and out
with two or three different stat ions
intermingling. This interplay be
tween stations could at times be
quite nuerous. Best remembered
is the voices of politicians serious
ly discussing a news item. The
picture, however, showed mup
pets sining around a table dis
cussing something else . The
scene was perfeclly synchro
nized . The words of the politicians
matched the movements of the
muppet mouths to a tick!

Best TV program Ihave seen lor
years. It is doubtful if the satellite
will provide good entertainment
like that.

Amateur radio activity from Nor
lolk Island declined in November
with a further 25 percent (myself)
leaving the Island temporarily, the
weather unt il then had been good

We knew we were playing for lor sining inside playing with the
time back in 1976 when the pow- radio . It rained almost every day
ers that be decided to install an from February onwards. And it
FM transmitter in the Norfolk Is- blew.
land broadcasting station. The storm moved the beam so

" You won't need AM ," they that the headings were all wrong .
said . " This is a big step forward, Not being crazy about climbing
keeping up with modern technolo- towers, I made up new headings
gy," it was maintained . Naturally , on a piece 01 cardboard. The
the people who made all the declo beam was roughly 135 degrees
sions (and shtl do) know little or out. AIrica? Where had AIrica got
nothing about SWL eager beavers to these days? Ah! There it was,
and other interested persons up where the U.S.A. used to be.
stra ining to hear the elusive sig- The U.S.A. had moved down to
nals from Vl2NI. the Antarctic.

Some time during the second I was just beginning to get used
half of November, 1985,time ran to the new headings when a new
out lor AM broadcasting on Nor- storm moved the beam back to 45
folk Island. The AM transmitter degrees out. New headings. New
had ceased to lunction . The au- confusion. I think Wel ikovski must
thorities did try to do something. have had a finger in the pie.
They telephoned Papua New What wi th poor propagat ion
Guinea to talk with Jim VK9NSI and crooked paths in 1985, it
P29JS to see il there wasanything hardly mattered. With so little ac-
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AFFORDABLE PACKET RADIO FROM MFJ
An Identical TAPR TNC 2 clone with a new cabinet and added features ... for an Incredible Sl29.95!

_....- -• -• -• • -•

-~• .-, . """-
MFJ-Ill

$89.95

MFJ's b' s1 300 Witt tuner il now ev,n bltt,r'
Til, MFJ-M 9C III-in-on. Delun V,ru Tuner II

gives you a tuner. cross-needle SWRlWanmeter,
dummy load , antenna switch and balun in a new
compact cabinet. You gel quality conveniences
and a clutter-nee shack at a super ptce.

A new cron -needl. SWRIW.ttmet'r gives you
SWR, forward and reflected power-all at a sin
gle glance . SWR is automatically computed with
no egntro!. to set . Has 30 and 300 wan scale.

Run up to 300 watt s RF output-and match co-
ax , balanced lines or random wires from 1 8 tnru
30 MHz. Tune out SWR on dipoles, vees . long
wires, vert ica ls. whips, beams/ quads. 1OX3x7 in.

DIGITAL SWR/WATTMETER

800·647·1800

Fully lutomatlc Dlgltll SWR/W.nm'llr reaos
SWR1:1to 1:9.9directly and instaJ'IIaneously-no
SWR ~nob to set. Huge 0.6 inch bright orange
digitS make across-the-room reaaing easy . 12
segment LED bar graPh wattmeter gives instan
taneous PEP readings up to 200 watt RF output.

Good, bI(I. mlsmatcll trkoIor LEOs lndlClt,
SVJR condItions. Sman Size (5'1: x 4Y. x 1 in.) and
easy-tG-fead digital display makes it ideal for mo
bile use . F()l" 50 Ohm systems. 1.8--)) MHz. 12
VOC or 110 VAC with MFJ-1312. $9 95.

MOBILE ANTENNA MATCHER
MFJ·91' $19.95

Lower your SWR I nd
G.t mor, power Into
your mobil . wlllp lor
solid signals and more
asos. Your solid slate
rig puts cut more power and generates less heal.
For 10-80 meter whips, Easy plug-In installation,
Complete I ~ struct ions . Fits enswnere. 2V:x2'h ln.

·V":..i
~

TO ORDER OR FOR YOUR NEAR EST
DEALER , CALLTOLL-FREE

Call 601 ·323·SB69 10 MISS, and outaoe
continental USA Telex SJ-4S90 MFJ STKV

529.95 MFJ·'70'

ANTENNA CURRENT
PROBE MFJ-2116 $79.95

Inltlntly SlIIC1 Iny
Intlnnl Df rill by
turning . knob. Or
ganizes coax cables
and eliminates plug
ging and unplugging .
Unused lerminats are
grounded to protect
your equipment lor stray RF, static and hgntning.
:2 KW PE P, 1 KW CW, For SO lO 75 Ot1m. Negligible
loss. SWR . and a osstalKgives high performance.
50-2395 . coweaem desk. or wan mounting .

MFJ.l7'02, $19.95. 2 poIlUona. Cast aluminum
cavity construetior. giV1lS excellent performance
up to SOO MHz with benet" than 60 dB isolatinn at
450 MHz. Heavy duty, 10"'" loss swil..h has less
than 20 mill iOhm contact resistance. less than 0.2
dB lossand SWRbelow 1:1 .2. 2 l( 2'11 )( 1 inches.

MFJ·l101 , $29.95. 6 polltlonl. 'Mlile m~rka tlle

surface for recording ant. posi tions. BVt l( 1'II x3 in .

ORDER AN YPROD UCT FR OM MFJ ANO TRY IT-NO
OBLIGATION . IF NOT SATISFIED RETURN WITH
IN30 DAYS FO R PROM PT REF UND IIISl lhlPPlnliU
• One year unconditional guarantee . Add $5.00 each
shipping/handling · Call or write for free catalog ,
over 100 products.

Lab quality power 5upply gives you plenty of
voltage and curren t for all your analog and dig'
ital circuits . 3 completely Isolated outputs. 2
variable 1.5-20 VOC at 0.5 amp and a fixed 5
VDC at 1 amp, Connett in series or parallel
for higher voltage and current. It 's short nr
cuit protected , has excellent line ttyp.O,Ol%1
V) and load regulat ion (typ.O.l%). Ughted me
tlrs monitor volU cur. lb:3x6 in. 110 VAC .

CROSS 'NEEDlf SWR/WATT
METER MFJ"" $59.95

MFJ ', cross-nHdl,
SWRlWlttlTlltllf Ill...
you SWR, forwud
Ind rlflKttd pow,r
-all I t I slngl'
gllnel! SWR ISauto
matically computed
-no controls to enust. Easy-to-use pustl
tlutIons select three power ranges that give you
QRPto full legal limit power readings. ReaCls 20/
200/2(XX} W forward,5/50/5CKI Wreflected and 1:1
10 1:5SWRon easy-to-read two color scale. Ught·
eo meter Needs12 V, ±l Wo fu ll scale accuraer.
61/1 x 31/. x 4'h inches.

Prlcellalhed 50% to $169.95! Get a fUll feature
Super Keyboard thai sends CW/ RTTYIASCII tor
me price ot a good memory keve -.
You gft th, con"nl,nceof. dedicated kh'boIrd

-no program toload-no interface to connect 
just te n it llIl aM it's ready to use ,
TIll, 5 mod' Super Keyboard lets you send CW,

aaeoct . ASCU, use it as a memory keye- and fCll'
M()l"$t! Code pract ice , You qettext buffer, pro
grammable and autcmetlc message memories,
errCll" deletion , buffer preload, butler hold.

TRIP LE OUTPUT LAB POWER
SUPPLY MFJ.- $149.95
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gation lor the DXer. So if you get
the chance, come by and see us.

Here are a few lines on my trip
to Wake Island and thanks to
those who helped: P29JS for the
vertical and headset donated by
the HIDXA and the 220 net ;
AH9AC, who helped me plan and
coordinate plane schedules and
Ihe use of some of the equipment;
WH9AAD, a Novice on the island
who was in charge of the " motel"
there, who made sure that I had a
room to myself; the communica
tions officer who allowed me 10
use the facil ities; of course the
Base Commander, Maj . West
moreland, who gave me permis
sion to visit there and who might
try to help me with the next trip
next year; NK6T for the use of his
rig during the CO WW while he
was off to Japan, and KCBAM tor
his help putting up the vertical for
the lower bands-and his techni
cal work on the rigs to keep me up
on the air.

My call has been changed from
KBGDAWIKH2 or KH9to AH2BE,
which will be AH2BElKH9. That
will make things a little easier
sirce it is shorter.

Now all in all , I made 6,200
OSOs. 122 countries, all the
states, and all but 4 zones. So not
too bad with only 7 days on the air.
The first two days were getting the
rigs and antennas up and on the
air, so that the following days
would be nothing but air time. I did
not have an external vto so a lot of
the 40-meter split work was by
running back and forth from 7.085
to 7.195 on one vto. It was slow but
it worked.

Mostly I used an FT-101b that I
borrowed from KC6AM; I finished
up with a T5-830S . The 830 had
some receive problems-that is
why I used the other rigs. Gary
NY6M was supposed 10 go, but he
made a stripe a:'ld his officer had
other orders for him, so he could
not go. I had to go by myself. Next
time I will make provisions for that
and have two people in line to go
with me. If Gary had been along,
we would not have left so early
and could have doubled the num
ber of contacts made. But aU in all ,
the lrip was a success.

Propagation was excellent to all
areas except Europe. I hope the
next trip will be more fruitful for
them. I am also planning to do a
two-band-a-day-only schedule so
that each band will get as much
time as possible. And also hoping
10 get up on the top band so that
160 will get some attention.

Anyway, I got on the iSland on
the 23rd, theirtime. After about an

about the Island in this column,
with a little on the lifestyles and
some history.

Guam is a small island, 30 miles
long by 12 miles wide-about
225,000 acres. It has a population
of about 175,000 with 20,000 be
ing transient with the military.

Guam is know as the hub of the
Pacific. It is a majOr link to satellite
communications in the Pac ific
with a NASA tracking station .
Guam is 6,000 miles from los An
geles, 3,644 miles from Honolulu,
3 ,500 m iles from Singapore ,
3,000 miles from Manila , and
1,550 from Tokyo.

Guam has two types of sea
sons, wet and dry,the wet season
being from July to December.
Guam's average temperature is
86 at its high with its low being
about 75. The yearty rainfall is
about 85 inches. During the rainy
season, Guam is lush and green.

The highest point on Guam is
MI. Lamlam (1336 feel) , in north
ern Guam, with undisturbed jun
gle.

At the north end is Andersen Air
Force Base, and at the southern
end is Apra Harbour and lhe main
Naval Station . Speaking of the
southern end, there is a small is
land known as Cocos Island. It is
about 2.8 square miles and is a
large tourist attraction with a hotel
and sandy beaches. It also has a
small zoo with tropical birds and
other wildlife.

Guam is part of an underwater
mountain chain that includes
Japan.

The people of Guam are a mix
ture of Chinese, Japanese, Kore
ans , Filipinos, Micronesians, and
of Spanish descent, and also us
statesiders. The Guamanian pee
pre are know as Chamorros (the
women are Chamorritas).

Guam, after many years of rule
by the Spanish, became a US Ter
ritory, after the Spanish American
War and the Treaty of Paris, 1898.
In 1950, the Chomorro people
were given their c it izenship by
Congress. In 1971, Guam elected
its first delegate to the US C0n
gress.

Guam is a duty-free place for
tourists, with some of the prices
being 50% lower than stateside
prices.

There are about 100 hams on
Guam, with many not act ive. Sixty
are in the Marianas Amateur Ra
dio Club (MARC) of which I am the
secretary.

To finish up, the island is a laid
back type of place with lots of wa
ter sports, good prices for the
shopper, and pretty decent propa-

At present, during the period of
the quiet sun , there are good con
ditions for the work via satellites
AS. At the beginning of 1985,
OK3AU, OK3FH, and OK3ZFA
were working regularly on them.
Also stations from Bohemia and
Moravia, OK1DJW, OK1BMW,
and OK2AQK appeared. From
time to time some unique stations
with special prefixes EU, EO, EW,
EV, station UAOKAJ from Kam
chatka and the stations JW from
Svalbard can be heard.

Michal OK2BXF from Brno
made contacts with 28 DXCC
lands through satellites AS. He
made some contacts with ero-s
Walts (ASS) . He heard himself
back with 15 Watt erp, by means
of today already outdated satellite
AS6 .

According to unofficial informa
tion, new satell ites AS9 and AS10
have been successfUlly tested in
Kaluga near Moscow. The satel
lites are equipped with two c0n

verters. 145129 MHz and 21129
MHz.

the satellite. II is best from the
computer.

(4) If the signal of the computer
is not strong enough, we call only
weak stations, because if they
have weak signals, they hear
themselves and also us.

Over one and a half years, On
drej OK3AU made in mode B
about 2 ,500 contacts with 67
DXCC lands. Besides that, he had
been working occasionally under
callsigns OK5MIR, OK5KWA, and
OKOWCY. onere! confirmed a
sad real ity-that unnecessary
overloading of the converter in
mode B has not been Changing for
the better. On the contrary. the
number of stations using enor
mous erp outputs to the radar val
ues in spite of improving their re
ceiver system, has increased.

Vlasta OK2VPA from Opava
has been also working through
AQ.101B where he has made 100
contacts. She appreciates most
the contact w ith the station
VS6XLA from Hong Kong.

SATELLITES RS

AMSATOSCAR 10

Since the end of Apri l IiII the
beginn ing of October, 1984, Jen
da OK2EH, by operati ng CW,
made 150 contacts with 56 lands
according to the DXCC list. He
has been using electronic equip
ment of a multiplier type with elec
tron tube REE30B. The receiver
is MWEc with a converter and the
antennas are tz-eiement yagi for
the reception and a 15-element
yagi (or a spiral antenna with 10
threads] for the transmission .
Both of them are revolving in both
levels.

Aadio club OK1KAA wrote that
they had been working with the
following Czechoslovak stations:
OK1AIY, OK1KHI ' p, OK1DIG,
OK1KTU p, OK1DKS, OK1DTl,
OK2AOK, OK3AU and OK3AMW.
Station OK1KRA is the first sta
tion from Czechoslovakia and the
firsl one of the socialist Slates that
had been working with 57 excc
land s.

So me remark s mad e b y
OK1VPZ:

(1) It is necessary to usten per
fectly, the antenna, te-eiement
yagi F9FT, or 2 by 9-element yagi
F9FT crossed for ci rcular polar-
ization , with a preamplifier. GUAM

(2) Since there is an output of
20 Watts in the MHz, we have ex- Edward L. Campbell KB6DAW/
actly the same as we need. KH2

(3) As for the ment ioned an- 300a Rendova
tennas. it is necessa ry to have APO San Francisco CA 96334

exact prediction of the position 01 I thought I would write a little
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RTTY
Station QKlORX not only im

proved its program tor RTTY by
means of a ZX -Spectrum comput
er, but by means 01 this computer
made contact in the 145-MHz
band with OK1VAT.

CONTESTS

In the VKlXL AnY OX Contest.
1984, three Czechoslovak rad io
clubs ach ieved perfect place
ments in the category of collec
tive stations, with multi-operator.
They occupied the !irst three
places in the world in th is se
quence: OK3KJF-11 0.000 points,
f o llow ed b y OK3RJB and
OK3KXJ .

Besides that. listene r QK2·
21478 won the first place in the
world 01SWLs.

orientation races and a master 01
sports, Eng. Mojmir Sukenik with
270 points Pavel Sir OK1AIY re
ceived 183 points for his work on
UHF and in third place was Eng.
Karel Karmasin OK2FD lor his
work on short waves, with 166
points.
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Real-voice message system

For any repeater or base

Serving all your repeater needs

- Mark 4 Repeaters and Repeater Controllers are THE PER
FORMANCE LEADERS with real voice, more autodial numbers.
more synthesized voice and more features.

Mark 3 Repeaters offer the winning combination of high per
formance and high value.

LR·1 Repeaters boast superb RF circuitry at an economical
price.

- MR-4 Receivers with 7 helical resonators are the only receivers
to choose in harsh RF environments.

- PA·100 Amplifiers with rugged TMOS power FE Ts give you a
continuous duty high power signal.

Now you can communicate vital information even when
the station you are calling is not on the air - with
Message Master. Message Master is a solid state voice
recording system which can record messages just by
listening to you speak, store messages in memory, and
deliver messages on demand. If you can't be there to
deliver your messages let Message Master deliver them
for you - any messages in any language and in your own
voice!

Message Master connects easily to any radio system for
remote access: repeaters, base stations, even transceiv
ers. It can even be connected to an autopatch device to
exchange messages between your radio system and the
telephone network.

Message Master is a multi-user system with mailbox
style personalized message service for a hundred users.
With 8 minutes of message storage it can store
hundreds of messages simultaneously making it ideal
for large. active repeater groups.

Would you like your callsign identifications.
tail messages. and bulletin messages sent in
real-voice? Message Master can send them
too. Record several identification messages
and it witl even send a different 10 each time.
Almost like magic, Message Master knows
when to send identifications and tail mes
sages so it needs no special control signals
from your base or repeater.

Call or write for further information before
you make another wasted call.

Commercial users: Ask for a brochure on
the Message Master Electronic Dispatcher
with group and all call messaging.

• Create melsagel JUlt by talking. Meillge Malter'1
'real-voice' technique llvel YOUR VOICE In digital
memory to deliver mesllges In your own voice, lane
guage and dialect.

• Mailbox-style operation gives Individual mellage
delivery eeretee to 100 Iyltem users.

• Eallly added to any repeater or bale ltatlon for re
mote operation with only four connecucne.

• Special features Include callslgn IdentificationI, tall
messages, and bulletin messages.

• Digital meslage storage provlde.ln.tant playback of
stored messages.

• Modular memory meet. your exact need. from 2to 8
minutes of total mellage storage.

.- _.' .

KENDECOM INC.
MICRO CONTROL SPECIALTIES

COMING SOON: A 4-channel re
ceiver voting system which oper
ates on true signal-to-noise ratio to
extend your coverage by linking to
remote receivers.

23 Elm Park
Groveland, MA 01834

(617) 372-3442
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Yes! I want to see what
kitbuiJding can do forme.

send to: Heath Company, Dept. 011-402
Benton Harbor, Michigan 49022

A very special electronics and computer
guide that brings you the exciting wortd of
amateur radio kltbuildlng and much more

The Healhki~ Catalog is filled with
high-quality HAM radio products that you'll
enjoy. Plus you'll get the unique challenge

and satisfaction of kitbuilding. So send
NOW for your FREE Heathkit Catalog.

Address _

Name _

Companv
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hour I was Ofl the air. My first contact was
HCSE. Not a bad way to get started! Then
checked in to the 220 net. II was open long
path to Europe at that time, and had problems
staying on the net because of the QRM.

After the net I went to the 7.085 net with Eric
Zl3AAG, but the band was very noisy-a.
was 75 meters. In the Pacific , the lower bands
are very noisy as a whole. My best two bands
were 20 and 40, though. As the days pro
gressed I did also the QSOs. I was always in a
pileup which made it hard 10 call some of the
stations that I needed. My country list would
have been greater otherwise.

I left Oflthe 31st of October Ofl a plane on tts
way directly to Guam. My voice was gone. I
was gelling only five hours 01 sleep a day.
(Except afte r the contest, then r slept 18
hours.) I wor1<ed all but four hours of it. AH9AC
did that part lor me.

Now I did have some lun. I had a lour-day
stopover Ofl KH6 and wor1<ed a lew people on
2 meters. I did not know there were so many
repealers in such a small place HI HI HI. . .

Also whi le I was enroute, there were some
interesting thi ngs happening. It just so hap
pens that the same month was the 50th an
niversaries for Amateur Radio and the first
China Clipper flights from the states to the Far
East. So loiS of celebrations Ofllhe island. So
lor amateur radio it was a small milestone.

For lhose I made contact with, J hope you
have sent for your cards for th is event. If you
haven't , please do so as soon as possible. I
will be packing my bags to go to Hl9-land
soon and I want to make sure that you get
yours. And an SASE would be apprecialed. It
makes things go faster.

I have a small trip to 8P64and planned while
I am there visiting my inlaws. My father-in-law
is 8PSJO. I will be as active as possible from
there. I hope to have an 8P9 cal l. You will find
me on the PHD net or th e 220 net with
P29Js-::.r should I say VK9NS?

I am trying with the help of Hl9TW or
HL9CW to have my Hl9 call before I leave
Guam so that I can gel out tbe word in ad
vance. I hope to get Hl9MM. And am still
planning to return to KH9 next year.

As of this writing, almost three years as a
ham, I have contacted over 230 countries with
195 confirmed. And I hope those I have sent
cards to will return them to me as soon as
possible so I can put them in for my DXCC.

GERMANY

Ra" Beyer DJ3NW
Opferkamp 14
3300 Braunschweig
Federal Republic of Germany

SPACELAB-01 MISSION

In November, 1985, space shullle Chal·
lengercarrying the German Spacelab-01 mis
sion landed again. But even today one cannot
fully assess all the outcomes of this mission
lor the amateur-radio community.

" When You Buy. Say 73 "



Astronauts were Reinhard Fur
rer DD6CF, Ernst Messerschmidt
DG2KM, and Wubbo Ockel s
PE1lFO. Here are some of Mes<
serschmidt 's comments. Regard
ing his amateur-radio activity in
space, Ernst said : "I think I made
only a quarter hundred OSOS be
cause of the immense program 01
WOf1t we had to do. The trenscerv
er was just sitti ng there and I had a
chance to hit the button when only
I passed by. However, I enjoyed it
very much that every time' turned
the radio on someone was calling
us. Even over the Pacifi c. I asked
someone from the space shuttle
crew whether he would see any
land or island-but no. Probably
the call came from a ship out
there."

Regarding the pileups, Ernst
commented: " Of course, the pile
ups were roughly proportional to
the amateur radio population of
the area we justllew over."

Ademorlstratiort of what he was
talking about was a tape recording
wh ich wa s incomp rehensibl e
sometimes due to the European
ORM. But some minutes tater, it
reproduced the only voice of a sta
tion calling lrom South Africa, and
nothing else. A total of 12 hours of
tape recording was brought back.

Unfortunately , the astronauts
did not manage to gel in contact
with DPOGVN, the German ama
teur radio station 01 the Georg
von-Neumayer base in the Antarc
tic. The station was operated by
lothar Baumann DG5Sl, at that
time-who can be heard regularly
via OSCAR 10 and who tried hard
to catch the Spacelab station. Bet
ter luck next time!

Ernst's comment on the impor
tance of amateur rad io in space:
" Every time I heard the voices
calling us I had the good feel ing
that we were still in contact with
someone on the ground . I consid 
er amateur radio a great leisure
activity , in particu lar for the per
sonnel manning the first space
station in about 10-1 2 years from
now. Another aspect is to think
about amateur radio act ivity from
an orbit ing space vehicle via geo
stationary satellites. That could
keep us in contact with all conti
nents permanently and would en
hance ou r chances to set up
schedules which fit better into our
program of WOf1t.' .

The am at eu r r ad io ac tiv ity
aboard s paceteb-u t received
particular good atlention in the
media here in Germany. There
were dozens of newspapers re
porting lrom their local amateur
radio station on the tracking,

calling and receiving at least the
beacon 01 the spacelab amateur
radio station. The subject was al
so very well covered in a 45-min
ute TV report with truly prctee
stone! recordings and film clips
of the astronauts talking from
Spacelab via amateur rad io and of
their counterparts on the ground.

Besides the many posit ive ex
periences, there were the ever
recurring problems of handling
large pileups and the nuisance of
stations chatting on the trensmrs
sion frequency of the astronauts.
A thorough analysis 01 the state of
the art of working through conven
tional OX pi leups and an attempt
to derive procedures applicable to
space communication ma y be
worthwhile. Furthermore, the mul
u-chenner, fixed frequency, and
separate transmit/receive fea
tures of space communication
may lead to completely different
and perhaps more advanced solu
tions of this problem. Bright ideas
are badly needed, in particular in
the light 01 the Spacelab-02 mis
sion coming up in 1988.

" Bright ideas will always get our
support, in a way we helped ama
teur radio to become operational
on Spacelab-Dj ,' said He inz
Riesenhuber, secretary 01 the
German Department 01 Research
and Technology.

All right. it's up to us again.

INDIA

Miss R. Subha
3 Thiru- V;'Ka Road
p .e. No. 725
Madras 600 006
India

HAM AT THE HELM

Prime Minister Rajiv Gandhi
VU2RG has been in power lor just
over a year, having succeeded his
mother, Indira Gandhi, on 1st
November 1984. This period has
seen an extensive change in the
policies of the government which
have even won the grUdging ap
preciation 01the opposition . Quite
a few 01 these are 01 interest to
hams.

While he was a member of Par
liament in 1984, Rajiv was respon
sible for the waiver of customs du
ty on amateur equipment, with a
limit of Rs . 10,000 (roughly US
$1,000) which was expected to
cover all but the most scphrsucet
ed transceiver. The waiver was

valid ti ll December 31 , 1985.
Prices have been going up along
with sophistication , and there are
many pieces of equ ipment that
ten thousand rupees cannot bUy
any more. Responding to repre
sentations by the Federation of
Amateur Radio Societies of India
(FARSI) and others, government
has now extended the validi ty of
the waiver till the end of 1986, end
has enhanced the limit to Rs.
15,000, making it possible to bring
in any equipment that one might
fancy.

The Indian electronics industry
had enjoyed a sheltered market
dominated by the favored few who
had been given industrial licenses
to make electron ic products. One
fine day,the Prime Minister made
a statement in Parliament, indicat
ing imminent relaxation of these
restrictions. What followed was a
wholesale liberation of the indus
try Irom its shackles. The elec
tronics industry has not yet re
sponded to this move with any
tangible results-reduced prices
orbetter products. The Prime Min
ister recently warned the industry
to take heed that Government will
go to any extent to see that the
benefits of liberalization reach the
common man.

Raj iv Gandhi has also swerved
from his mother's policies about
the computer industry . At one
time, Indians returning from tours
abroad could sneak in computers
only by making customs officers
believe that they were video
games or electronic typewriters.
Today, one can bring in a person
al computer valued up to US$300
without hassles, by paying the ap
propriate duty on it. The Indian
computer industry (where the Sin
clairlTimex ZX81 with 1K RAM
once sold for over USS500) has
also benefited by reduction of im
port duty and liberal import of
components and peripherals. Al
most anyone who proposes to
make persona l computer or mi
croprocessor-based systems is
given a license to go ahead. It is
the Prime Minister's wish that
computers should become as
common in Indian schools and
households as they are abroad.

Government has al so rec
ognized that young engineers
bubbling with enthusiasm can
produce dramatic results. To Illus
trate this concept, a centre for De
velopment of 'reiemance, e-OOT
for short, was recently formed with
a few hundred Iresh graduate en
gineers under the leadership of a
couple of US-returned Indian en
gineers, charged with the cevet-

opment of an electronic telephone
exchange . This group has, within
a year, produced an excellent
elect ronic PBX and is forging
ahead towards its ultimate goal. It
is likely that more such goal-ori
ented young-engineer project s,
including amateur-radio and per
sonal-computer hardware, will be
promoted either by the Govern
ment or with its blessings, tnanks
toVU2RG.

JAPAN INC.-THE INDIAN
COUNTERPART

A reader in the "Feedback"
section of Radio , India's only am
ateur rad io journal, has written " I
wou ld be happy if you include an
article on how to import a rig from
abroad on our own as the dealers
01 Japanese companies in India
keep a good profit. So just to pre
vent their monopoly and help the
hams 01India, it is a must lor every
ham to know how to import the
rigs. Some of the ham friends out
side India can give us their rigs or
arrange the rigs on a no profit, no
loss basis.

This state ment might sou nd
rather harsh, but there is quite
some justification for the reader to
feel bad .

Ever since import 01 amateur
equipment was freed from import
control in 1980, local representa
tives of Japanese manufacturers
have created an impression that
used equipment is not permitted
to be imported under Open Gen
eral license (OGl) . Fiv e years
and several cl arifications later,
these agents continue to din into
the ears of prospect ive pur
chasers that they are not permit
ted to import used equipment.

Most amateurs who d id not
want to take chances, fell for this
canard and refrained from import·
ing used equipment, just to avoid
the hassles that the doomsayers
assured them were bound to bog
down their rigs at the customs.

Concerned with the small num
berof persons who were on the air
even alter import restrictions were
relaxed, Government went one
further and lully waived import du
ty. The agents went into business
again sprea ding the word that
those importing used equipment
will not be eligible either to duty
waiver or free imports.

Not satisfied with the 20 to 25
percent commission that they' get
from the manufacturers, they add
"handling charges," cable charg
es, and incidental expenses add
ing up to at least a further 10 per
cent of the cost of the rig. The fast
appreciation of the Yen also gives

,
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P.O. Box 931
Farmingdale. NY 11737

Please delete my name from mailing lists sent to other
companies or organizations.
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Yoor complIny ruune and meM;lllle can con tain up 102S ....,lfds for as linle as S ISO
yearly (pn:pIIid). or $15 per month (prepa id quarterly). No mention of mail-order
bus ine"" or area code pennined, Directo ry Iext and p"ymenl must reach us 60days
in alhaoce of publicalion, For example. advertising for !he July '86 issue mo'tl>e
in our hands by May l SI . Mail 10 7) for R<Jdjo Amnr~..n , WGE Cenrcr. Prte rbol"·
ough. NH 0J.4S8·1194. ATIN : Hope Corrie'r.

DEALER DIRECTORY

We occasionally make our mailing list available to
other companies or organizations with prod ucts or ser
vices which we feel might be of interest to you. If )'ou
prefer that your name bedeleted from such a list, please
fill out the coupon below or affix a copy of your mailing
label and mail it to:

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

ATTENTION
~-SUBSCRIBERS,------1
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• ALCOA

1-800-4-SATMAN

NEW 24 Page
Buyer's Guide
With Guaranteed
Lowest Prices

- Lists G UARANTEED
LOWEST PRIC ES•..we will
not be undersold. san 30-50070
over local dealer prices!

- Tells how 10 easily and quickly
Install-Your-Own earth station
and save $400 or more!

«Sho ws how to demonstrate and
sell earth sta tions from l our
home and earn extra money!

unillerr .. ole

1l>f ...... SAn .IIAN Buy...·• GuNk il;. "KnUr,. roo ."y
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Henry Kirschner WNYCQ
266 Carl... Drive

San Luis Rey CA 92056

to link the Monrovia and the Bong Mines re
peaters. They are linked and we have HT com
munication from both ends. We have never
had it so good .

Now Mark Munson, M.D. ELSG has come
back with another repeater. Plans are under
way to install thai litt le one-Watt unit in the
ZOrzor area which is near the north end of
liberia and link it with the two repeaters down
here. The distance is 90 miles to Bong Mines
and 120 to Monrovia. II it is necessary they will
use a linear and when everything is working
we will give a lull report in this column.

Mart<: is a missionary serving a 12O-bed hos
pital in Zorzor, and once a month he travels
another 100 miles to Faya to bring the service
of a doctor to the hospital there. When Marl<
has his new repeater worl<ing it will give him
requtar and easy communication with Mon
rovia. The radio is his only means of contact
ing the wend outside.

The amateurs in liberia enjoy a great deal
of freedom and the missionaries working in
this country use it to great advantage. Wherl
they come to begin their tour of duty, the
amateur license is high on their list of prior
ities, and Ihe liberia Radio Amateur Asso
ciation does everything that is poss ible to help
them.

In the States there are many nets that
are organiZed and exist for the sole purpose
of serving American missiooaries or armed
service personnel. They do th is with great
dedicat ion and sacri fice on the part of their
members. It seems 10 me that an article rec
ognizing their conlribution and listing the
times and frequencies et which they operate
would be in order. Such an article would in
crease an awareness of this work, and in all
probability many American amateurs would
otter their expertise and join one of Ihese
nets. At the same time it would serve as a kind
of a direclory for those thai need the help of
these nets.

So lOng as our amateurs show themselves
10 be responsible and use the amateur bands
in accordance with the law and accepted cus
toms we will continue to enjoy this freedom.
Every eHort is being made to ensure that this
be done and it is a rare instance when a cor
rection has to be made.

Note from the International Editor. Don El2AL
has left Uberia. We will miss the interesting
reports he so faithfUlly sent us. Anyone like to
fill his shoes?

I would like to get in touch with anyone
interested in starting a rag-chew net on ern FM
simplex. 52.660 in san Diego County, san
Diego, North County and beyond.

AM HELP

them the opportunity to ask for some more in
the name of currency fluctuations. Airfreight
adds US$12O on a Yaesu FT-757GX, the most
popular import in India.

A number o f ama te urs ask wh y th e
Japanese manufacturers will not ship by other
modes. The agents saytheirptincipals will not
change their policy. Take it or leave it! And
they help the swing towards " take" by adding
that the duty waiver will not be extended.

It has been extended th rice, and the new
deadline is December 31, 1986, with reason
able chances of further extension.

What recourse does the poor Ind ian ham
have? It has to be conceded that amateur
radio has today become an appliance opera
tion the wond over. India is no exception. If
amateur radio is to keep growing, appliances
have to be made available without the added
cost of Japan Inc.' s local arm.

Short of switching his allegiance to the only
U5-made transceiver which has fewer knobs
and features than the Japanese stut!, Mr. Indi
an Ham has to live with the problem and edu
cate himself on the intricacies of the import
control and customer laws and procedures.
To what extent this can be accomplished re
mains to be seen.

AQ2 Oa...e Parks N4KHB/KA20P
YA56 U.S.S. Midw.y

FPO San Francisco CA 96601

LIBERIA

Brother Donald Steffes, C.S.C.
EL2AUWBBHFY
Box 716
Notre Dame IN 48556

Ninety three and a half inches of rain in live
weeks! That was the recorded rainfall in Mon
rovia that was reported on The West African
Net early last September. Unti l then it had
been a very dry. wet season! The accumula
tion was running more than 20 inches below
the lowest records of the past lour years!

The antennas were well washed but corn
munication was bad. Even 40 meters (which is
our "workhorse" band for calling up and down
liberia) sometimes goes almost to zero. OX
communication was worse and we expatriots
were feeling very lonesome as we talked to the
stratosphere and gee no answers.

In the meantime. the repeaters were wort<:
ing. In an earlier column I wrote about our plan

lam in the U.S. Navy stationed in Japan and
I'm looking for a good used linear amp. 250 W
and up, preferably for 10-80 meters, but I'll
consider any HF amp.
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TOO GOOD TO BE TRUE?

PAKRATT'M Model PK·64
shown with enhanced
HFM-64 option installed

* MORSE * BAUDOT * ASCII * AMTOR * PACKET *
FIRST FIVE MODE
DATA CONTROLLER

The Pakratt model PK·64 by AEA is
the world's firs t computer interface
that offers Morse, Baudot, ASCII, AM
TOR and Packet all in one box (hard
ware and software included) at a price
many competitors charge tor Packet
alone (from $219.95 Amateur net). Do
not let the low price fool you; coming
from any other company but AEA it
WOULD be too good to be true. The
PK-64 works with virtually any voice
t ransceiver. The Pakratt is the easiest
of any to hook up and have operating
in just a few minutes.

In Packet mode, the PK.fi4 offers vir·
tually all the features of every other
Packet controller on the market, plus
many important featu res left out by
others due to cost constraints. For ex
ample, we have included a hardware
HOLC, true Data Carrier Detect (DCD),
multiple connect with up to ten sta
tions simultaneously and fu ll imple
mentation of version 2.0 of the AX.25
protocol.

Because the PK-64 was designed
specifically for the Commodore 64 (or
C-128 and SX·64) computer, we have
been able to do many things not eco
nomically feasible with general
RS-232 interface controllers. For ex-

ample, the Pakratt includes true split
screen operation with on-screen stat
us ind icators and an on-screen tuning
indicator.

ENHANCED HFM·64 MODEM OPTION

The standard PK-64 will operate all
modes with a phase-lock-loop (PLL)
detector rou ghly equivalent to all pop
ular packet modems in the marke t
place (except we have included extra
filtering). The enhanced HFM-64 mo
dem option offers true independent
dual cha nnel filtering with A.M. detec
tion (like the famous CP-100Computer
Patch™). The enhanced HFM-64 op
tion also offers a hardware LED tuning
indicator (like the CP-100) and a front
panel variable threshold contro l for
setting maximum sensitivi ty under va
rious band conditions. We recom
mend the HFM-64 option for anyone
keenly interested in weak-signal
heavy·aRM HF operation. For anyone
desi ring to operate FM Rny with the
standard Nort h American tone pai r or
CW receive, the HFM-64 is required.
The HFM-64 is field installable with no
soldering or test equ ipment requ ired.

WORKS WITH THE POPULAR
C·64 COMPUTER

AEA designed the PK-64 around the

low-cost C-64 because of the special
architecture features making it espe
cially suited to Amateur Radio app li
cat ions. The C-64 should not be viewed
as a mainframe, but rather a very eco
nomical accessory to your data com
munications system. Many owners of
expensive computers such as IBM,
TANDY, APPLE, KAYPRO, ATARI , etc. ,
are now buying the low cost C-64 and
dedicating it to thei r operating posi
tion. They simply cannot fi nd sof1ware
for their machine that even ap
proaches the power and user friendli·
ness of the PK-64. Plus, think of the
convenience of having only one con
troller and keyboard to go from one
mode to another wi thou t having to re
do cabling!

The PK·64 is so complete that all
you need to do is wire up a microphone
connector to the end of a cable (provid
ed) and you are ready to go. There is no
need to track down spec ia l terminal
soft wa re, cabling or even a power sup
ply. It all comes wi th the PK-64. So do
not be the last on your block to own
the most exciting new product in
years. See the PK-64 at your favori te
dealer or writ e for our spec if ication
sheet now.

Prices And Specifications Subject To
Change Wilhour Notice Or Obligation

Advanced Electronic Applications, Inc.
P.O. Box C·2160, Lynnwood, WA 98036·0918
(206) 775·7373 Telex 6972496 AEA INTL UW

Brings you the
Breakthrough!
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Yaesu's big gun. The FT-980.

DX and contest operation is no
place for a lightweight.

That's why the FT-980
combines the latest in HFtech
nology to give you the muscle
to get you through.

To begin with, its front
panel gives you unsurpassed
operating flexibility

Store your favorite fre
quencies and operating mode
independently in each of the 12
memory channels.

Review the contents of any
memory location without dis
tunbing the QSO in progress
with the checking function.

Quickly go from one pro
grammed channel to another.
or meet your buddy "five up" by
si mply touching a button.

And you'll be hand
pressed to find a cleaner trans
mitter In fact. our conserva
tively des igned final amplifier
loafs at just a fraction of its
rated output. And cuts distor
tion to new 10Iv'S.

Then consider the receiver
A triple-conversion design
with separate front ends for ham
and general coverage recep
tion. That way ham-band oper
ation is not compromised,

Also, cascaded IF fil teri ng
assures outstanding rejection
of unwanted signals close to your
operating frequency

Even imperfect antennas
are no problem for the FT-980.
Theres essentially no tum
down with an WVR of2:1and just
25% tum-down at 3:1.

Finally if all this isn't
enough, hook up the FT-980 to
your personal computer for
21 advanced functions including
mode, frequency and band
shift.Anassortment of interfaces
and software are available.

So when you really want
to flex your muscles, go with
'laesu's FT-980.The serious radio
for the serious operator , ..

Vaesu USA
I72lJ Edwards Reed. Cerritos. CA <;()~

(213) 404-=
Yaesu CincinnatJ Service Center
9:Ji{) Gold Park Drive. Hamilton.OH45011
(51l) 874-3lXJ

Prices~ specifiClltio~ subject to (hingew ithou ( notice.
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TRI O-KENWOOD COMMUNICATIONS
un West Walnut Stree t
Compton, California 90220

KENWOOD

-lOa memory channels
Frequency and mode may be stored in
10 groups 0110 channels each. Split fre
quencies may be stored in 10channels
lor repeater operation.

• m ·e CTCSS unit (optional)
Subtone is memorized when TU-B is installed.

• Superb interference reduction
IF shift, tuneable notch filler, noise blanker,
all-mode squelch, RF anenuator. RIT/XIT,
and optional fi llers fight GAM in loday's
crowded bands.

• MC-42S UP/DOWN mic. included
• Computer Interface port

.5 IF filter functions
• Dual 5SB IF filtering
A buitt-in SSB litter is
standard. When an
optional SSB filter
(YK-88S or YK-88SN) is

_ installed, dual filtering
is provided.
• Full or semi

break-in CW; AMTOR
compatible.

Complere service milnuals are ilvailable for ail
frio·Kenwood transceivers and mosr accessories
Spec,f'cat,ons and prices are subjecf rc change w,rhout
IIOrlCe or ob1lllar,on.

- Superior receiver dynamic range
Kenwood DynaMix~ high senSitivity direct
mixing system ensures true 102 dB receiver
dynamic range.

-100% duty cycle transmitter
Super efficient cooling permits continuous
key-down for periods exceeding one hour.
RF input power is rated at 200 W PEP on
SSB, 200 W DC on CW, AFSK, FM, and 110
W DC AM. (The heavy duty PS-SO power
supply is needed for continuous duty.)

.....--====::--1

Compact high performance HF transceiver
with general coverage receiver

"

OpUonal ace.HOries;
- AT·440 Internal auto. antenna tuner (60 m-10 rrn
- AT-250 external auto. tuner (160 m -1 0 m)
• AT-130 compact mobile antenna tuner (160 m
10 m) . IF-232CI IC-10 level trans lator and modem
IC kit . PS-50 heavy duty power supply . PS·4301
PS·30 DC power supply . SP·430 ext ernal
spea ker . MB·4 30 mobile mounting bracket
• YK-88CJ68CN 500 Hz/2 70 HZ CoN filters . YK-BBS·
66SN 2.4 kHz/l .B kHz SSB nners • Me·6QA/BOI85
desk mcrcooooes - Me·55 (BP) mobile mcro
phone . HS·4/5/617 reeccrcoes s SP-40/50
mobile soeesers s MA-5N p·1 HF 5 band mobile
helical antenna and burnoet mount . TL·922A
2 kw PEP linear amplifier . SM· 220 station mon itor
• VS·l voce synthesizer . SW·100AI200A/2000
SWRl power meters . TU·8 CTCSS ton e unit
• PG-2C extra DC cable

TS-440S
Kenwood's advanced digital know-how
brings Amateurs wortd-wlde "big-rig"
performance In a compact package. We
call it "Digital DX-citement"-that special
feeling you get every time you turn the
power onl
- Covers All Amateur bands

General coverage receiver tunes from
150 kHz- 3DMHz. Easily modified for
HF MARS operation.

- Direct keyboard entry of frequency
- All modes built-in

USB.LSB, CW,AM, FM,
and AFSK. Mode
selection is verified in
Morse Code.

- Buitt-in automatic
antenna tuner
(optional)
Covers 80-10 meters.

- VS-1 voice synthe-
sizer (optional)

•
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